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tpQ;Qhdj; JiwtpQ;Qhdj; JiwtpQ;Qhdj; JiwtpQ;Qhdj; JiwtpQ;Qhdj; Jiw

tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;



,urhadtpay;,urhadtpay;,urhadtpay;,urhadtpay;,urhadtpay;
Mrpupau; mwpTiug;G topfhl;b (kPs;Nehf;fg;gl;lJ)

juq;fs; 12 & 13 - 2012

©  Njrpa fy;tp epWtfk;

tpQ;Qhdj; Jiw

tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;.

mr;rply;:

ii



gzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jp

fy;tpg; nghJj; juhjug; gj;jpu cau;ju ,urhadtpay; ghlj;jpl;lk; 2009 ,y;

ghlrhiy Kiwikapy; mwpKfQ; nra;ag;gl;L> mNj Mz;by; 12 Me; juj;Jf;

fhfTk;> 2010 ,y; 13 Me; juj;Jf;fhfTk; mg;ghlj;jpl;lj;Jf;F mikthd ,uz;L

Mrpupau; mwpTiug;G topfhl;bfSk; Kd;itf;fg;gl;Ls;sd.

ghlrhiyfsJk; gy;fiyf;fofq;fsJk; Ntz;LNfhs;fspd; Ngupy; fy;tpg; nghJj;

juhjug; gj;jpu cau;ju ,urhadtpay; ghlj;jpl;lk; 2012 Mk; Mz;by; kPs

Nehf;fg;gl;L kWrPuikf;fg;gl;lJ. mjd; gpd;du; mg;ghlj;jpl;lj;Jf;F mikthf

Mrpupau; mwpTiug;G topfhl;bfspuz;Lk; kWrPuikf;fg;gl;L ,g;Gjpa E}y; jahupf;fg;

gl;Ls;sJ.

khztuplj;Nj tpUj;jp nra;a Ntz;ba Nju;r;rpfs; kw;Wk; Nju;r;rp kl;lq;fSf;Fupa

tpupthd jfty;fs;> ,e;E}ypy; Kd;itf;fg;gl;Ls;sd. ,j;jfty;fs;> ,urhadtpay;

ghl fw;wy; - fw;gpj;jy; re;ju;g;gq;fisj; jpl;lkpl;L Kd;itg;gjw;F khztu;f;Fg;

ngupJk; JizahFk; vd;gJ vkJ ek;gpf;ifahFk;.

,e;j E}iyg; gad;gLj;Jk;NghJ Mrpupau; ftdQ; nrYj;j Ntz;ba %d;W

mk;rq;fs; cs;sd. Mrpupau; mwpTiug;G topfhl;b ghlj;jpl;lj;Jld; ed;F nghUe;jp

aike;jpUj;jy;> mJ fiyj;jpl;lj;jpdhy; vjpu;ghu;f;fg;gLk; Nju;r;rpfis mbg;gil

ahff; nfhz;L fiyj;jpl;lj;jpd; jj;Jtj;ijAk; Nehf;ifAk; Kjd;ikahff;

nfhz;L cUthf;fg;gl;bUj;jy;> 12 Me; 13 Me; juq;fspy; gps;isaplj;Nj vjpu;

ghu;f;fg;gLk; milT kl;lj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;bUj;jy;

MfpadNt mitahFk;. vdNt ,jid ed;F crhTjy; Mrpupaupd; Kf;fpakhd

xU gzpAk; nghWg;Gk; MFk;.

Nkw;gb %d;W mk;rq;fis cq;fsJ ftdj;Jf;F cl;gLj;Jtjw;fhf f.ngh.j.

cau;ju tFg;Gfspy; fw;gpf;Fk; Mrpupau;fSf;F Njitahd gapw;rpia toq;f

Njrpa fy;tp epWtfk; eltbf;if vLj;Js;sJ. njhlu;r;rpahf epfOk; ,g;gapw;rp

mku;Tfspy; Fwpj;j Mrpupau;fs; gq;Fgw;WtJ kpf Kf;fpakhdJ. ,q;F jug;gl;Ls;s

fw;wy; - fw;gpj;jw; Nfhl;ghLfisAk; nra;KiwfisAk; tpsq;fpf; nfhs;tjw;F

,g;gapw;rp ngupJk; Jizahf mikAk; vd;gNj mjw;fhd fhuzkhFk;. Fwpg;ghf>

ghlrhiykl;l kjpg;gPl;Lf; fUtpfis khztdJ Nju;r;rpfis tpUj;jp nra;tjw;Fj;

Jizahff; nfhs;s vjpu;ghu;f;fg;gLfpd;wJ. fw;gpj;jiy ghl tplaq;fSf;F

khj;jpuk; kl;Lg;gLj;Jtijj; jtpu;j;J> khztuJ jpwd;fis Nkk;gLj;jy; vDk;

vjpu;ghu;g;igg; g+u;j;jp nra;tjw;fhf ,t;nty;yhj; jiyaPLfSk; Kf;fpakhditahFk;

vd;gij fy;tp kw;Wk; kjpg;gPl;Lf; fUkq;fspy; <LgLNthuhfpa ehk; xt;nthUtUk;

tpsq;fpf; nfhs;tJ mtrpakhFk;.

Mrpupau; mwpTiug;G topfhl;bfisj; jahupj;jy; vDk; mUk;gzpapy; gq;fspg;Gr;

nra;j Njrpa fy;tp epWtf fy;tprhu; gzpazpapdu; cl;gl rfy gzpazpapdUf;Fk;

ntspthupahd gq;fspg;Gr; nra;j fy;tpkhd;fs; midtUf;Fk; vdJ tpNrl

ed;wpfs; cupj;jhFk;.

Nguhrpupau; lg;spA. vk;. mNguj;d gz;lhuNguhrpupau; lg;spA. vk;. mNguj;d gz;lhuNguhrpupau; lg;spA. vk;. mNguj;d gz;lhuNguhrpupau; lg;spA. vk;. mNguj;d gz;lhuNguhrpupau; lg;spA. vk;. mNguj;d gz;lhu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;.
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KfTiuKfTiuKfTiuKfTiuKfTiu

,e;j Mrpupau; mwpTiug;G topfhl;bahdJ 2012 Mk; Mz;L njhlf;fk; juq;fs;

12> 13 ,w;fhd fw;wy; - fw;gpj;jy; nrad;Kiwia khztu;fSf;F xOq;FgLj;J

tjw;F cjTk;.  jug;gl;l fhyj;jpDs; xt;nthU Nju;r;rp kl;lj;jpDs;Sk; mlq;Fk;

tpla cs;slf;fj;ij g+u;j;jp nra;tJ Kf;fpakhdJ. ghlrhiy kl;lf; fzpg;gPl;Lf;

fUtpfisj; jpl;lkpLk;NghJ xt;nthU Nju;r;rp kl;lj;jpd; fPOk; jug;gl;Ls;s

fw;wy;NgWfisf; fUj;jpw; nfhs;tJ mtrpak;. ghlj;jpy; njspthd tpsf;fj;ijg;

ngWtjw;fhf khztu;fis ,izaj;jsq;fisg; gad;gLj;Jtjw;Fk; nghUj;jkhd

Nkyjpf tsq;fisg; gad;gLj;jTk; Cf;Ftpj;jy; Ntz;Lk;.

jw;Nghija etPd Afj;jpNy njhopy;El;gkhdJ ed;F tpUj;jpaile;J fy;tpia

NkYk; tsg;gLj;j cjTfpd;wJ. vdNt Mrpupauhdtu; jdJ fw;wy; - fw;gpj;jy;

#oiy Nkyjpf njhopy;El;gq;fisg; gad;gLj;jp khztu;fSf;F xU J}z;liyAk;

Mu;tj;ijAk; Vw;gLj;JkhW mikj;Jf; nfhs;s Ntz;Lk;.

ehd; ,r; re;ju;g;gj;jpy; Njrpa fy;tp epWtfj;jpd; ghl ty;Ydu;fSf;Fk; ntspaf

tsthsu;fSf;Fk; ,e;j topfhl;bia cUthf;Ftjpy; jkJ Neuj;ijg; ghuhky;

gq;Fgw;wpaikf;F ed;wpfisj; njuptpj;Jf; nfhs;fpNwd;.

rpl;dp n[atu;j;jdrpl;dp n[atu;j;jdrpl;dp n[atu;j;jdrpl;dp n[atu;j;jdrpl;dp n[atu;j;jd

cjtpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;g gPlk;.

iv



juk; 12 Mrpupau; mwpTiug;G topfhl;b (2009)juk; 12 Mrpupau; mwpTiug;G topfhl;b (2009)juk; 12 Mrpupau; mwpTiug;G topfhl;b (2009)juk; 12 Mrpupau; mwpTiug;G topfhl;b (2009)juk; 12 Mrpupau; mwpTiug;G topfhl;b (2009)

juk; 13 Mrpupau; mwpTiug;G topfhl;b(2010)juk; 13 Mrpupau; mwpTiug;G topfhl;b(2010)juk; 13 Mrpupau; mwpTiug;G topfhl;b(2010)juk; 13 Mrpupau; mwpTiug;G topfhl;b(2010)juk; 13 Mrpupau; mwpTiug;G topfhl;b(2010)

 jahupg;gpy; gq;Fgw;wpNahu;: jahupg;gpy; gq;Fgw;wpNahu;: jahupg;gpy; gq;Fgw;wpNahu;: jahupg;gpy; gq;Fgw;wpNahu;: jahupg;gpy; gq;Fgw;wpNahu;:

topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; : Nguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuh

gzpg;ghsu; ehafk;,Njrpa fy;tp epWtfk;.

Nguhrpupau; cghyp NrjuNguhrpupau; cghyp NrjuNguhrpupau; cghyp NrjuNguhrpupau; cghyp NrjuNguhrpupau; cghyp Nrju

gzpg;ghsu; ehafk;,Njrpa fy;tp epWtfk;.

Njrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNf

cjtpg; gzpg;ghsu; ehafk; (fiyj;jpl;l tpUj;jp)

tpQ;Qhd njhopy; El;gg; gPlk;,Njrpa fy;tp epWtfk;.

tpky; rpak;gyhnfhltpky; rpak;gyhnfhltpky; rpak;gyhnfhltpky; rpak;gyhnfhltpky; rpak;gyhnfhl

cjtpg;gzpg;ghsu; ehafk;

nkhopfs;> khDltpay;> r%f tpQ;QhdgPlk;

Njrpa fy;tp epWtfk;.

gzpg;G    :gzpg;G    :gzpg;G    :gzpg;G    :gzpg;G    : jpU. rp.vk;.Mu;. me;jdp - gzpg;ghsu;jpU. rp.vk;.Mu;. me;jdp - gzpg;ghsu;jpU. rp.vk;.Mu;. me;jdp - gzpg;ghsu;jpU. rp.vk;.Mu;. me;jdp - gzpg;ghsu;jpU. rp.vk;.Mu;. me;jdp - gzpg;ghsu;

tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiw>

Njrpa fy;tp epWtfk;.

,izg;ghf;fk;:,izg;ghf;fk;:,izg;ghf;fk;:,izg;ghf;fk;:,izg;ghf;fk;: jpU.v.b.rpy;thjpU.v.b.rpy;thjpU.v.b.rpy;thjpU.v.b.rpy;thjpU.v.b.rpy;th

nraw;wpl;l mjpfhup.

jpUkjp khypdp uhfthr;rhupjpUkjp khypdp uhfthr;rhupjpUkjp khypdp uhfthr;rhupjpUkjp khypdp uhfthr;rhupjpUkjp khypdp uhfthr;rhup

nraw;wpl;l mjpfhup.

jpU.vy;.Nf.tLNfjpU.vy;.Nf.tLNfjpU.vy;.Nf.tLNfjpU.vy;.Nf.tLNfjpU.vy;.Nf.tLNf

nraw;wpl;l mjpfhup.

jpU. lg;spA.V. RkjpghyjpU. lg;spA.V. RkjpghyjpU. lg;spA.V. RkjpghyjpU. lg;spA.V. RkjpghyjpU. lg;spA.V. Rkjpghy

nraw;wpl;l mjpfhup.

ghl topfhl;ly;:ghl topfhl;ly;:ghl topfhl;ly;:ghl topfhl;ly;:ghl topfhl;ly;:

Nguhrpupau; vr;. b. Fztu;jd - Nguhrpupau; vr;. b. Fztu;jd - Nguhrpupau; vr;. b. Fztu;jd - Nguhrpupau; vr;. b. Fztu;jd - Nguhrpupau; vr;. b. Fztu;jd - nfhOk;Gg; gy;fiyf;fofk;.

Nguhrpupau; lg;spA. b. lg;spA. [ajpyf;f Nguhrpupau; lg;spA. b. lg;spA. [ajpyf;f Nguhrpupau; lg;spA. b. lg;spA. [ajpyf;f Nguhrpupau; lg;spA. b. lg;spA. [ajpyf;f Nguhrpupau; lg;spA. b. lg;spA. [ajpyf;f - [atu;jdGu gy;fiyf;fofk;.

Nguhrpupau; vk;. b. gp. b. nfh];jh - Nguhrpupau; vk;. b. gp. b. nfh];jh - Nguhrpupau; vk;. b. gp. b. nfh];jh - Nguhrpupau; vk;. b. gp. b. nfh];jh - Nguhrpupau; vk;. b. gp. b. nfh];jh - nfhOk;Gg; gy;fiyf;fofk;;

Nguhrpupau;. Nf.Mu;.Mu; kfhehkNguhrpupau;. Nf.Mu;.Mu; kfhehkNguhrpupau;. Nf.Mu;.Mu; kfhehkNguhrpupau;. Nf.Mu;.Mu; kfhehkNguhrpupau;. Nf.Mu;.Mu; kfhehk  - nfhOk;Gg; gy;fiyf;fofk;;.

Nguhrpupau; b.gp.b.jprhehaf;f - Nguhrpupau; b.gp.b.jprhehaf;f - Nguhrpupau; b.gp.b.jprhehaf;f - Nguhrpupau; b.gp.b.jprhehaf;f - Nguhrpupau; b.gp.b.jprhehaf;f - nfhOk;Gg; gy;fiyf;fofk;;.

fyhepjp epy;ty Nfhl;lNf - fyhepjp epy;ty Nfhl;lNf - fyhepjp epy;ty Nfhl;lNf - fyhepjp epy;ty Nfhl;lNf - fyhepjp epy;ty Nfhl;lNf - [atu;jdGu gy;fiyf;fofk;.

Nguhrpupau; v];.gp. judpafy - Nguhrpupau; v];.gp. judpafy - Nguhrpupau; v];.gp. judpafy - Nguhrpupau; v];.gp. judpafy - Nguhrpupau; v];.gp. judpafy - = [atu;jdGug; gy;fiyf;fofk;.

Nguhrpupau;. m[pj; mNgNrfu - Nguhrpupau;. m[pj; mNgNrfu - Nguhrpupau;. m[pj; mNgNrfu - Nguhrpupau;. m[pj; mNgNrfu - Nguhrpupau;. m[pj; mNgNrfu - = [atu;jdGug; gy;fiyf;fofk;.

Nguhrpupau; fky; gz;lhu FzN`uj; Nguhrpupau; fky; gz;lhu FzN`uj; Nguhrpupau; fky; gz;lhu FzN`uj; Nguhrpupau; fky; gz;lhu FzN`uj; Nguhrpupau; fky; gz;lhu FzN`uj; - ,yq;if jpwe;j gy;fiyf;fofk;.

Nguhrpupau;. RFkyp tpkyNrd - Nguhrpupau;. RFkyp tpkyNrd - Nguhrpupau;. RFkyp tpkyNrd - Nguhrpupau;. RFkyp tpkyNrd - Nguhrpupau;. RFkyp tpkyNrd - fsdpg; gy;fiyf;fofk;.

fyhepjp. Nf.V.v];. gjpud - fyhepjp. Nf.V.v];. gjpud - fyhepjp. Nf.V.v];. gjpud - fyhepjp. Nf.V.v];. gjpud - fyhepjp. Nf.V.v];. gjpud - fsdpg; gy;fiyf;fofk;.

fyhepjp Rje;j ypadNf fyhepjp Rje;j ypadNf fyhepjp Rje;j ypadNf fyhepjp Rje;j ypadNf fyhepjp Rje;j ypadNf - = [atu;jdGug; gy;fiyf;fofk;.

fyhepjp [dpjh ypadNf - fyhepjp [dpjh ypadNf - fyhepjp [dpjh ypadNf - fyhepjp [dpjh ypadNf - fyhepjp [dpjh ypadNf - fsdpg; gy;fiyf;fofk;.

fyhepjpfyhepjpfyhepjpfyhepjpfyhepjp [fj; gpNukre;u - [fj; gpNukre;u - [fj; gpNukre;u - [fj; gpNukre;u - [fj; gpNukre;u - nkhul;Litg; gy;fiyf;fofk;.

     fyhepjp    fyhepjp    fyhepjp    fyhepjp    fyhepjp [fj; gpNukre;u - [fj; gpNukre;u - [fj; gpNukre;u - [fj; gpNukre;u - [fj; gpNukre;u - nkhul;Litg; gy;fiyf;fofk;.
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vi

tsthsu;fs; :tsthsu;fs; :tsthsu;fs; :tsthsu;fs; :tsthsu;fs; :

jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`

xa;Tngw;w nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;

jpUkjp. gj;kh nghd;dk;ngUkjpUkjp. gj;kh nghd;dk;ngUkjpUkjp. gj;kh nghd;dk;ngUkjpUkjp. gj;kh nghd;dk;ngUkjpUkjp. gj;kh nghd;dk;ngUk - k`pe;j tpj;jpahyak;  - fhyp

jpU. Mde;j mJNfhuy  jpU. Mde;j mJNfhuy  jpU. Mde;j mJNfhuy  jpU. Mde;j mJNfhuy  jpU. Mde;j mJNfhuy  - Njtp ghypfh tpj;jpahyak; - nghuy;iy

jpUkjp. rP.B. tpN[Fzrpq;`jpUkjp. rP.B. tpN[Fzrpq;`jpUkjp. rP.B. tpN[Fzrpq;`jpUkjp. rP.B. tpN[Fzrpq;`jpUkjp. rP.B. tpN[Fzrpq;` - tprhfh tpj;jpahyak; - nfhOk;G 4

jpU. A+.gP. rpwpghy jpU. A+.gP. rpwpghy jpU. A+.gP. rpwpghy jpU. A+.gP. rpwpghy jpU. A+.gP. rpwpghy - kj;jpa k`h tpj;jpahyak; - vfypanfhl

jpUkjp. gp.vr;. eprhdp Fyjpyf;fjpUkjp. gp.vr;. eprhdp Fyjpyf;fjpUkjp. gp.vr;. eprhdp Fyjpyf;fjpUkjp. gp.vr;. eprhdp Fyjpyf;fjpUkjp. gp.vr;. eprhdp Fyjpyf;f

ky;ypaNjt kfspu; ghlrhiy - FUzhfy

jpU. gp.ud;gz;lh jpU. gp.ud;gz;lh jpU. gp.ud;gz;lh jpU. gp.ud;gz;lh jpU. gp.ud;gz;lh - Rkq;fy tpj;jpahyak; - thupanghy

jpUkjp. vr;.[P.V. ma;uq;fdp - jpUkjp. vr;.[P.V. ma;uq;fdp - jpUkjp. vr;.[P.V. ma;uq;fdp - jpUkjp. vr;.[P.V. ma;uq;fdp - jpUkjp. vr;.[P.V. ma;uq;fdp - R[hjh tpj;jpahyak; - khj;jiw

jpU. v];. jpy;iyehjd; jpU. v];. jpy;iyehjd; jpU. v];. jpy;iyehjd; jpU. v];. jpy;iyehjd; jpU. v];. jpy;iyehjd; - ,e;J kfspu; fy;Y}up - nfhOk;G 6

jpUkjp. rpNuhkp Kdpjh]jpUkjp. rpNuhkp Kdpjh]jpUkjp. rpNuhkp Kdpjh]jpUkjp. rpNuhkp Kdpjh]jpUkjp. rpNuhkp Kdpjh] - ey;yhau; ngz;fs; fy;Y}up - ehaffe;j

nry;tp. vd;.V. ngNuuhnry;tp. vd;.V. ngNuuhnry;tp. vd;.V. ngNuuhnry;tp. vd;.V. ngNuuhnry;tp. vd;.V. ngNuuh - Njtp ghypfh tpj;jpahyak; - nghuy;iy

jpUkjp. vk;.vd;.v];. [a#upajpUkjp. vk;.vd;.v];. [a#upajpUkjp. vk;.vd;.v];. [a#upajpUkjp. vk;.vd;.v];. [a#upajpUkjp. vk;.vd;.v];. [a#upa

kypaNjt ghypfh tpj;jpahyak; - FUzhfiy

jpUkjp. tp.gp. ju;ktq;rjpUkjp. tp.gp. ju;ktq;rjpUkjp. tp.gp. ju;ktq;rjpUkjp. tp.gp. ju;ktq;rjpUkjp. tp.gp. ju;ktq;r - Gdpj fpsau;]; tpj;jpahyak; - kpyhfpupa

jpUkjp. gj;uh j rpy;thjpUkjp. gj;uh j rpy;thjpUkjp. gj;uh j rpy;thjpUkjp. gj;uh j rpy;thjpUkjp. gj;uh j rpy;th - Gdpj fpsahu;]; tpj;jpahyak; - kpyhfpupa
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Nju;r;rp 1.0 : rlg;nghUspd; jd;ikiaj; jPu;khdpf;f  ,yj;jpud;fspd;

xOq;fikg;G> ,yj;jpud;fspd; ,ilj;jhf;fq;fs;> rf;jpg;

gupkhw;wk; vd;gtw;iw gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.1 : mZf; fl;likg;G khjpupAUf;fis kPl;lha;thu;.

ghlNtisfs; : 06

fw;wy; NgWfs; :
• cgmZj; Jzpf;iffs;> rkjhdpfs;> fjpu;j; njhopw;ghL gw;wpa jfty;

fisr; rku;gpg;ghu;.

• fNjhl;Lf; fjpu;fspd; ,ay;Gfis tpgupg;ghu;.

• fjpu;j; njhopw;ghl;il tpgupg;ghu;.

• nghw; jfl;Lg; gupNrhjidia tpgupg;ghu;.

• mZtpd; khjpupAUf;fis xg;gpl;Lj; Njbaha;thu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• cg mZj; Jzpf;iffs; gw;wpa rpy jfty;fs; (GNuhj;jd;> epa+j;jpud;

gw;wpa fz;Lgpbg;Gfs; Njitapy;iy.)

• fNjhl;Lf; fjpu;fspd; fz;Lgpbg;Gk; mtw;wpd; ,ay;GfSk;

• rkjhdpfs;:rkjhdpfs;:rkjhdpfs;:rkjhdpfs;:rkjhdpfs;:
xNu mZ vz;izf; nfhz;lJk;> tpj;jpahrkhd jpzpntz;fisf;

nfhz;lJkhd  mZf;fs;  Fwpj;j  %yfj;jpd;  rkjhdpfs; vdg;gLk;.

(rhu;G rkjhdpj; jpzpTfs;> rhu;G tsd;fs; njhlu;ghd fzpj;jy;fs;

Njitapy;iy.)

• epa+f;fpisl;L epa+f;fpisl;L epa+f;fpisl;L epa+f;fpisl;L epa+f;fpisl;L (nuclide)
GNuhj;jd; vz;> epa+f;fpspNahd; vz; vd;gd Fwpg;gplg;gl;l mZ ,dq;fs;.

X

 ,yj;jpud;

1. Jzpf;ifapd; FwpaPL

2. Jzpf;ifapd; jpzpT/kg

3. Jzpf;ifapd; rhu;jpzpT

4. Jzpf;ifapd;  Vw;wk; $C

5. Jzpf;ifapd; rhu; Vw;wk;

9'107 × 10-31 1'6725 × 10-27
1'6742 × 10-27

e p n

1840

1 1 1

  +1  -1 0

01'602 × 10-19
1'602 × 10-19

  GNuhj;jd; epa+j;jpud;

GNuhj;jd;

epa+f;fpspNahd;
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epa+f;fpisl;L tiffs;

1. ,aw;ifahf epyTk; cWjpahd epa+f;fpisl;Lf;fs;

2. ,aw;ifapy; epyTk; cWjpaw;w epa+f;fpisl;Lf;fs;

3. nraw;ifahd fjpu;j; njhopw;ghLila epa+f;fpisl;Lf;fs;

• fjpu;j; njhopw;ghL

fUtpd; cWjpepiy fUjp> cWjp epiyaw;w fUf;fs; my;yJ Jzpf;iffs;

fjpu;g;ig fhyy; fjpu;j; njhopw;ghL vdg;gLk;. ,it thAf;fis CLUTk;

jd;ikAilait. mj;Jld; madhf;Fk; jd;ikAilait.

my;gh> gPw;wh> fhkh fjpu;fspd; ,ay;Gfs;

tif NtW ngau; Vw;wk;     CLUTk; tY jLj;J epWj;jg;gLtJ

my;gh> <ypak; fU +2      FiwT tsp my;yJ

(2 GNuhj;jd;> fljhrp %yk;

2 epa+j;jpud;)

gPw;wh> ,yj;jpud; -1      ,ilg;gl;lJ nky;ypa mYkpdpa

jfL %yk;

fhkh> cau;rf;jp 0      cau; jbj;j <a Fw;wp %yk;

Aila

kpd;fhe;jf;

fjpu;g;G

fjpu;j; njhopw;ghl;L
Kjy;

kpd;Gyk;

 α  fjpu;fs;

 

γ

 fjpu;fs;

 

β

 fjpu;fs;

Gnshu; xspu;T jpiu gspr;rpLtjd;
%yk; fjpu;g;Gf;fis ,dq;fhz;gu;
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• mZtpd; fU khjpupAUitr; rku;g;gpg;gjw;F mbg;gilahd iffu;>

kh];ld; MfpNahupd; gupNrhjid.

• iffu; kw;Wk; kh];ldpd; gupNrhjid %yk; ngw;w mtjhdpg;Gf;fis

tpsf;Fjy;.

• Nghupd; khjpupAUTk; fUJNfhs;fSk;Nghupd; khjpupAUTk; fUJNfhs;fSk;Nghupd; khjpupAUTk; fUJNfhs;fSk;Nghupd; khjpupAUTk; fUJNfhs;fSk;Nghupd; khjpupAUTk; fUJNfhs;fSk;

Nghupd; khjpupAU %d;W vLNfhs;fis mbg;gilahff; nfhz;lJ.

1. xU Ijurd; mZtpYs;s ,yj;jpuDf;F Fwpg;gpl;l Miufs; cila>

Fwpg;gpl;l rf;jpfisAila xOf;FfNs mDkjpf;fg;gl;Ls;sd.

2. mDkjpf;fg;gl;l xOf;fpYs;s  ,yj;jpud;  xU  Fwpg;gpl;lsT rf;jpia

cilaJk; mDkjpf;fgl;l rf;jp epiyapYk; cs;sJ. mDkjpf;fg;l;l

rf;jp epiyapy; cs;s ,yj;jpud; rf;jpia ntsptPrhJ. MfNt fUtpDs;

,yj;jpud; Rod;W nry;yhJ.

3. xU mDkjpf;fg;gl;l rf;jp epiyapypUe;J kw;iwajpw;F ,yj;jpud; khWk;

NghNj rf;jp ntsptplg;gLk; my;yJ cwpQ;rg;gLk;. ,r;rf;jp xU

Nghl;Nlhdhf ntsptplg;gLk; my;yJ cwpQ;rg;gLk;.

E = h

υ

.

Nghupd; khjpupAUtpd;gb Ijurd; mZtpd; fUTk;Nghupd; khjpupAUtpd;gb Ijurd; mZtpd; fUTk;Nghupd; khjpupAUtpd;gb Ijurd; mZtpd; fUTk;Nghupd; khjpupAUtpd;gb Ijurd; mZtpd; fUTk;Nghupd; khjpupAUtpd;gb Ijurd; mZtpd; fUTk;

,yj;jpud;fs; cs;s Kjy; ehd;F xOf;FfSk;,yj;jpud;fs; cs;s Kjy; ehd;F xOf;FfSk;,yj;jpud;fs; cs;s Kjy; ehd;F xOf;FfSk;,yj;jpud;fs; cs;s Kjy; ehd;F xOf;FfSk;,yj;jpud;fs; cs;s Kjy; ehd;F xOf;FfSk;

ntw;wplg; gk;gp

 - Jzpf;if

    Kjy;

<a %b

          tpyFk; 

α

-fjpu;fw;iw

RoYk; njhiyNehf;fp

nky;ypa cNyhfj; jfL

tspafw;wg;gl;l fz;zhbf; Fkpo;

RoYk; GNshnuhspu;T jpiu
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cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs;:

• jhw;wd; jdJ mZf;nfhs;ifapd; %yk; ntspapl;l mZ mikg;gpw;Fk;

jw;Nghija mZtpd; mikg;gpw;Fk; ,ilapyhd Kuz;ghLfisf;

fye;JiuahLf.

• mZtpd; cg Jzpf;iffs; gw;wpa Kd;ida mwpitr; Nrhjpf;Ff.

• mZntz;> jpzpntz; gw;wpa Kd;ida mwpitr; Nrhjpf;Ff.

• rkjhdpfis mwpKfg;gLj;Jf.

• rhu;G rkjhdpj; jpzpTfs;> rhuZj;jpzpTfis vt;thW ghjpf;Fk; vd

tpsf;Ff.

• mZ gw;wp njhk;rd;> ujghl;> Nghu; rku;g;gpj;j khjpupfs; gw;wp FO

Kiwapy; fye;Jiuahlr; nra;Aq;fs;.

• Nkw;gb khjpupia xg;gPl;lstpy; Muha;e;J FOthff; fye;Jiuahliy

elhj;Jq;fs;.
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ePyk;

gr;ir

kQ;rs;

rptg;G

kpd;fhe;j epwkhiy

Cjh

nrk;kQ;rs;

Nju;r;rp 1.0 : rlg;nghUspd; jd;ikiaj; jPu;khdpf;f  ,yj;jpud;fspd;

xOq;fikg;G> ,yj;jpud;fspd; ,ilj;jhf;fq;fs;> rf;jpg;

gupkhw;wk; vd;gtw;iw gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.2 : kpd;fhe;jf; fjpu;g;Gfspd; tiffis EZfpahuha;thu;.

ghlNtisfs; : 03

fw;wy; NgWfs; :

• miynahd;wpd; ,ay;Gfis tptupf;Fk; ngsjPff; fzpaq;fisg; ngau;

Fwpg;gpl;L mtw;Wf;fpilapyhd njhlu;igf; $Wthu;.

• kpd;fhe;jf; fjpu;tPry; vd;why; vd;d vd tpgupg;ghu;.

• kpd;fhe;j epwkhiyapd; gy;NtW tPr;Rf;fis mwpKfQ; nra;J mt;tPr;Rf;

Ff;Fupa fjpu;fspd; gad;ghL gw;wpa cjhuzq;fis rku;g;gpg;ghu;.

• nghUj;jkhd cj;jpfisg; gad;gLj;jp ghu;;itg;Gy tPr;Rf;fis (Visible

range) mtjhdpj;J mjd; jd;ikfis mwpf;if nra;thu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• ntw;wplj;jpD}L rf;jp> kpd;fhe;j fjpu;

tPry; %yk; CLflj;jg;gLk;.

• mit xd;Wf;nfhd;W nrq;Fj;jhd

kpd;Gyj;ijAk; fhe;jg;Gyj;ijAk;

nfhz;bUf;Fk;.

• vy;yh tif kpd;fhe;jf; fjpu;g;GfSk;

ntw;wplj;jpD}L 3.00 x 108 m s-1 fjpAld;

nry;Yk;.

• kpd;fhe;j miynahd;wpd; Ntfk;

C = 

miy ePsk; k;> kPbwd;  MFk;.

• kpd;fhe;j miynahd;wpd; rf;jp

E =  h  (E = xU Nghl;ldpd; rf;jp )

h gpshq;fpd; khwpyp MFk;.

h = 

MfNt 

• kPbwdpd; VWtupirg;gb kpd;fhe;j

miyfis tupirg;gLj;Jk; NghJ

ngwg;gLtJ kpd;fhe;j epwkhiy

vdg;gLk;.
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• kpd;fhe;j epwkhiyapd; gy;NtW tPr;Rf;fisr; Nru;e;j fjpu;fspd; gad;fs;

• NubNah miyfs; : njhiyf;fhl;rp> NubNah Clfq;fspd; %yk;

njhlu;ghl cjTk;.

• Nulhu; miyfs; : fly;> Mfha ghJfhg;Gj; njhFjpfspy;

gad;gLk;.

• Ez; miyfs; : ,jd; %yk; Ez; miy #isfspd; nraw;ghL

eilngWk;. ifalf;fj; njhiyNgrpfspy;

gad;gLk;.

• nrq;fPo; fjpu;fs; : ,ad; kUj;Jt gupfhu nraw;ghLfspd;

(Physiotherapy) NghJ gad;gLk;. njhiyf;

fl;Lg;ghl;L rkpf;iQfis ntsptpLk; NghJk;>

epwkhiy Kiwfs; %yk; eilngWk;  gFj;

jha;T nraw;ghLfSf;Fk; gad;gLk;.

• ghu;it miyfs; : ghu;it> epow;glk; Mfpatw;Wf;F ,t;tPr;rpYs;s

miyfs; gad;gLk;. epwkhiykhd gFj;jha;T

fspd; NghJ gad;gLj;jg;gLk;.

• Gw Cjhf;fjpu; : Ez;fpUkpfis mopj;jy;>gz Nehl;Lf;fspYs;s

,ufrpa FwpaPLfis thrpj;jy; Nghd;wtw;wpw;F

gad;gLk;. epwkhiy gFj;jha;TfSf;Fg; gad;

gLk;.

• X fjpu; : X  fjpu; epow;glk; vLj;jy;> gspq;Ffspd;

fl;likg;ig fw;wy; Nghd;wtw;Wf;F cjTk;.

• γ fjpu; : Gw;WNeha; rpfpr;irfSf;Fg; gad;gLk;.

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs;:

• mupaj;jpd; JizAld; nts;nshspf; fw;iwia gpupifAwr; nra;J>

jpiuapd; kPJ mjidg; ngWq;fs;. mjpy; epwg; gpupifaile;Js;s

tpjj;ij mtjhdpf;f khztu;fSf;F tha;g;gspf;fTk;.

• kpd;fhe;j epwkhiyapd;> gy;NtW tPr;Rf;fisr; Nru;e;j fjpu;fspd;

gad;ghl;il Njbawpe;J tu khztUf;F Kd;$l;bNa  mwpTWj;Jq;fs;.

• xt;nthU tPr;rpd; gad;fisg; gw;wpAk; rpW FOf;fisf; nfhz;L tFg;gpy;

rku;g;gpf;fr; nra;Aq;fs;.

• gpshq; rkd;ghl;il cgNahfpj;J vspa gpurpdq;fisj; jPu;f;fr; nra;Aq;fs;.

cjhuzk;: cjhuzk;: cjhuzk;: cjhuzk;: cjhuzk;: 589 nm  miyePsKila kQ;rs; epw fjpu;g;gpd; 1 %y;

Nghl;ld;fspd; rf;jpiaf; fzpf;f.

(Visible waves)
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Nju;r;rp 1.0 : rlg;nghUspd; jd;ikiaj; jPu;khdpf;f  ,yj;jpud;fspd;

xOq;fikg;G> ,yj;jpud;fspd; ,ilj;jhf;fq;fs;> rf;jpg;

gupkhw;wk; vd;gtw;iw gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.3 : mZtpd; ,yj;jpud; rf;jp kl;lq;fis rhd;WfspD}lhf

gFj;jha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :

• mLj;jLj;JtUk; madhf;fw;rf;jpfspd; tiugpd; cjtpAld; mZf;fspd;

,yj;jpud;fs; gpujhd rf;jp kl;lq;fspYk; cgrf;jp kl;lq;fspYk; epyTjy;

gw;wpa rhd;Wfisr; rku;g;gpg;ghu;.

• mZ Ijurd; epwkhiyapd; Nfhl;Lj; njhlu;fis> Nghupd; khjpupAU

tpd; %yk; gz;gwpuPjpahf tpsf;Fthu;.

• Fwpj;j xU mZtpy; cs;s xU ,yj;jpudpd; (milahsj;ij) jdpj;

Jtj;ij tptupf;Fk; nrhl;nlz; njhFjpfis vOjpf; fhl;Lthu;.

• cjhuzq;fs; %yk; ,yj;jpudpd; miy-Jzpf;if ,ul;il ,ay;ig

tpgupg;ghu;.

• ehd;F rf;jpr;nrhl;nlz;fs; %yk; toq;fg;gLk; jfty;fisf; $Wthu;.

• rf;jpr;nrhl;lhf;fk; gw;wp tpgupg;ghu;.

• s, p Xgpw;wy;fspd; tbtq;fis tiuthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• fhgd;> xl;rprd;> nghRguR Mfpa %yfq;fspd; mLj;jLj;JtUk; madhf;f

rf;jp tiuG.

• ,k; %yfq;fspy; epyTk; vy;yh mLj;jLj;JtUk; madhf;f rf;jpfSk;

glj;jpy; fhl;lg;gl;Ls;sJ. Nkw;gb mLj;jLj;JtUk; madhf;f rf;jpg;

ngWkhdq;fs; mZtpYs;s ,yj;jpud;fspd; vz;zpf;iff;Fr; rkdhFk;.

mLj;jLj;JtUk; madhf;f rf;jpapd; rLjpahd mjpfupg;gpd; kPJ ftdk;

nrYj;JNthkhapd;> ,yj;jpud;fs; $l;lq;fshf ntt;NtW rf;jp kl;lq;fspy;

epyTjy; mjd; %yk; cWjpahFk;.

nghRguR

xl;rprd;

madhf;f vz;

fhgd;

m
a
d
h
f
;f
 r
f
;j
p 

/ 
M

J 
m

o
l-1
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• cwpQ;ry; epwkhiycwpQ;ry; epwkhiycwpQ;ry; epwkhiycwpQ;ry; epwkhiycwpQ;ry; epwkhiy

• fhyy; epwkhiyfhyy; epwkhiyfhyy; epwkhiyfhyy; epwkhiyfhyy; epwkhiy

• Ijurdpd; fhyy; epwkhiyapd; NfhLfs; cUthFk; tpjj;ij Nghupd;

khjpupAUit cgNahfpj;J tpsf;Fjy;.

njhlu;r;rpaw;w Nfhl;L epwkhiykhjpup

mupak;

'
'
'
'
'

'
'

' '
'

'

xspf;

fw;iw

nky;ypa JisfSld; $ba

jfLfs;

ghku; njhlu;

iykd; njhlu;

miy ePsk;

400                    500                         600                            700

/nm

n = 1

n = 2

n = 5

n = 4

n = 3

I 
=

 4
3

4
 n

m

I 
=

 4
8

6
 n

m

I 
=

 6
5

6
 n

m

Nfhl;L epwkhiy

nky;ypa JisfSld; $ba

jfLfs;
mUl;lg;gl;l

epiyapYs;s thA

khjpup

mupak;
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• Nghupd; khjpupAUtpw;fhd vy;iyfs; Nghupd; khjpupAUtpw;fhd vy;iyfs; Nghupd; khjpupAUtpw;fhd vy;iyfs; Nghupd; khjpupAUtpw;fhd vy;iyfs; Nghupd; khjpupAUtpw;fhd vy;iyfs; / tiuaiwfs;tiuaiwfs;tiuaiwfs;tiuaiwfs;tiuaiwfs;

• Nghupd; khjpupAU Ijurd; mZtpd; Nfhl;L epwkhiyia tpsf;Ffpd;w

mNjNtis Vida mZf;fspd; epwkhiyfis xOq;fhf tpsf;f

KbahJ ,Uf;fpd;wJ. Nghu; kiwNaw;wKs;s ,yj;jpud; Vd; NeNuw;w

Ks;s fUtpDs; tpoKbahJ vd;w gpur;rpidiaAk; jtpu;j;Jf;

nfhz;lhu;. mtu; ,t;thW epfo KbahJ vd vspikahff; fUjpdhu;.

vdNt ,yj;jpud; rpwpa Jzpf;ifahf fUitr; Rw;wp tyk; tUtij

tpgupj;jypy; gpur;rpid cs;sJ.

• s, p, d, f cgrf;jp kl;lq;fs; cgrf;jp kl;lq;fs; cgrf;jp kl;lq;fs; cgrf;jp kl;lq;fs; cgrf;jp kl;lq;fs;

cgrf;jp kl;lk;cgrf;jp kl;lk;cgrf;jp kl;lk;cgrf;jp kl;lk;cgrf;jp kl;lk; Xgpw;wy;fspd;Xgpw;wy;fspd;Xgpw;wy;fspd;Xgpw;wy;fspd;Xgpw;wy;fspd; Xgpw;wypy; fhzg;glf;$baXgpw;wypy; fhzg;glf;$baXgpw;wypy; fhzg;glf;$baXgpw;wypy; fhzg;glf;$baXgpw;wypy; fhzg;glf;$ba

vz;zpf;ifvz;zpf;ifvz;zpf;ifvz;zpf;ifvz;zpf;if cr;r ,yj;jpud;cr;r ,yj;jpud;cr;r ,yj;jpud;cr;r ,yj;jpud;cr;r ,yj;jpud;

vz;zpf;ifvz;zpf;ifvz;zpf;ifvz;zpf;ifvz;zpf;if

• ,yj;jpud;fspd; miy - Jzpf;if ,ay;G,yj;jpud;fspd; miy - Jzpf;if ,ay;G,yj;jpud;fspd; miy - Jzpf;if ,ay;G,yj;jpud;fspd; miy - Jzpf;if ,ay;G,yj;jpud;fspd; miy - Jzpf;if ,ay;G

• miyapay;Gfs;: xU mad; gspq;fpD}L ,yj;jpud; fw;iw

xd;iwr; nrYj;Jk;NghJ X fjpu;fs; Nghd;W

Nfhzyspj;jYf;Fs;shfpd;wd (Diffraction).

,yj;jpud; fw;iwnahd;W jiyaPl;L tpisit

Ak; fhl;Lk;.

• Jzpf;if ,ay;Gfs;: ,yj;jpud;fspd; fw;iwnahd;Wf;F Ntiy

nra;Ak; Mw;wy; cz;L (ce;jk; fhuzkhf).

mj;Jld; mtw;wpw;F Vw;wKk; cz;L.

• Xgpw;wy;fspd; tbtq;fs;Xgpw;wy;fspd; tbtq;fs;Xgpw;wy;fspd; tbtq;fs;Xgpw;wy;fspd; tbtq;fs;Xgpw;wy;fspd; tbtq;fs;

1

3

5

7

2

6

10

14

s

p

d

f

s Xgpw;wy;Xgpw;wy;Xgpw;wy;Xgpw;wy;Xgpw;wy;

p Xgpw;wy;Xgpw;wy;Xgpw;wy;Xgpw;wy;Xgpw;wy;
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• rf;jpr; nrhl;lhf;fk;rf;jpr; nrhl;lhf;fk;rf;jpr; nrhl;lhf;fk;rf;jpr; nrhl;lhf;fk;rf;jpr; nrhl;lhf;fk;

• jpl;lkhd rpwpa fzpaq;fshf rf;jpia mZf;fs; cwpQ;Rfpd;wd

my;yJ fhyy; nra;fpd;wd.

• ,t; kpfr; rpwpa rf;jpapd; msT rf;jpr; nrhl;L my;yJ Nghl;ld; vd

miof;fg;gLk;.

• gpshq;fpd; fUj;Jg;gb rlg;nghUs; rf;jpia Nghl;ld;fshf my;yJ

mjd; KOvz; ngUf;fq;fshf cwpQ;Rfpd;wd my;yJ fhyy;

nra;fpd;wd.

cjhuzk;: h , 2 h , 3 h , .............

• vdNt rf;jp nrhl;lhf;fg;gl;Ls;sJ vdf; fUjg;gLfpd;wJ.

• Fthd;lk; vz;fs; (rf;jpr; nrhl;nlz;fs;)Fthd;lk; vz;fs; (rf;jpr; nrhl;nlz;fs;)Fthd;lk; vz;fs; (rf;jpr; nrhl;nlz;fs;)Fthd;lk; vz;fs; (rf;jpr; nrhl;nlz;fs;)Fthd;lk; vz;fs; (rf;jpr; nrhl;nlz;fs;)

• Kjd;ikr; rf;jpr;; nrhl;nlz; (n)

,yj;jpud; mlq;Fk; gpujhd rf;jp kl;lk; ,jd; %yk; tif Fwpf;fg;gLk;.

n = 1, 2, 3 ...

• jpirtpw; rf;jpr; nrhl;nlz; ( )

,yj;jpud; mlq;Fk; cgrf;jp kl;lk;  ,jd; %yk; tif

Fwpf;fg;gLk;. 

• fhe;jr; rf;jpr; nrhl;nlz; 

Fwpj;j xU cg rf;jp kl;lj;jpy; xgpw;wypy; (P
x
, P

y
, P

z
)  ,yj;jpud; mike;

Js;sikia ,jd; %yk; tif Fwpf;fg;gLk;.

• fwq;fw; rf;jpr; nrhl;nlz; 

Fwpj;j xU xgpw;wypy; mike;Js;s ,yj;jpundhd;wpd; jpir Nfhl;gLj;jy;

,jd; %yk; tif Fwpf;fg;gLk;.

• mZ xd;wpYs;s Fwpj;j ,yj;jpudpd; rf;jpr;  nrhl;nlz;  njhFjpia

vOjpf; fhl;Lk; khztdpd; Mw;wy; f.ngh.j (c/j) guPl;irapd; NghJ

Nrhjpf;fg;glkhl;lhJ. Fwpj;jnjhU ,yj;jpudpd; rf;jpr; nrhl;nlz; njhFjp

mjw;F jdpj;Jtkhd xd;nwd fhl;Ltjw;F fPo;tUk; ml;ltiziar;

rku;g;gpf;f.
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mZtpd; Kjy; %d;W rf;jp kl;lq;fspYk; epyTk; ,yj;jpud;fSf;fhd 

, , ,l sn l m m

Mfpa ehd;F rf;jpr; nrhl;nlz;fspd; mikT

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• jug;gl;l %yfnkhd;wpd; mLj;JtUk; madhf;fr; rf;jp juTfis

mfw;wg;gLk; ,yj;jpud; vz;zpf;iff;F vjpuhf tiuGgLj;Jf.

• Nkw;gb ml;ltizia khztUld; Nru;e;J fl;bnaOg;Gf.

Kjd;ikr;

rf;jpr;

nrhl;nlz;

 n

Xgpw;wy;fspy;

cs;s

mjp$ba

,yj;jpud;

vz;zpf;if

1

2

3

0

0

1

0

1

2

0

0

-1

0

 +1

0

-1

0

 +1

-2

-1

0

 +1

 +2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

+ 1$2
- 1$2

2

2

6

2

6

10

2

8

jpirtpw;

rf;jpr;

nrhl;nlz;l
(0 njhlf;fk;

 n-1tiu)

fhe;jr;
rf;jpr; nrhl;

nlz;
m

l
(-l njhlf;fk;

+l  tiu)

fwq;fw;
rf;jpr;

nrhl;nlz;

m
s

(+1/2, -1/2 )

Kjd;ikr; rf;jpr;

nrhl;nlz;fspYs;s

mjp$ba

,yj;jpud;fspd;

vz;zpf;if

18

nghUj;jkhd

cgrf;jp

kl;lk;

1s

2s

2p

3s

3p

3d
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Nju;r;rp 1.0 : rlg;nghUspd; jd;ikiaj; jPu;khdpf;f  ,yj;jpud;fspd;

xOq;fikg;G> ,yj;jpud;fspd; ,ilj;jhf;fq;fs;> rf;jpg;

gupkhw;wk; vd;gtw;iw gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.4 : jdpahf;fg;gl;l thAepiy mZf;fspdJk; mad;

fspdJk;> jiu epiy ,yj;jpud; epiyaikg;igg;

gFj;jha;thu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :

• ,yj;jpud;fs; epuk;Gk; Nfhyj;jpd; Nfhl;ghLfisAk;> tpjpKiwfisAk;

ntspapLthu;.

• mZ vz; 1 njhlf;fk; 38 tiuAs;s %yfq;fspd; thA epiyapYs;s

RahjPdkhd mZf;fspd; / mad;fspd; ,yj;jpud; epiyaikg;ig epak

tbtj;jpy; vOjpf; fhl;Lthu;.

• rf;jp kl;lq;fspdJk; cgrf;jp kl;lq;fspdJk; cWjpahd ,yj;jpud;

epiyaikg;igf; fUj;jpw; nfhz;L %yfq;fspd; mLj;JtUk; madhf;f

rf;jp> Kjyhk; madhf;f rf;jp Mfpad khw;wkilAk; tpjj;ijj;

njspTgLj;Jthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• ,yj;jpud; epuk;Gk; Nfhyj;jpd; Nfhl;ghLfSk; tpjpfSk;

`_d;bd; tpjp`_d;bd; tpjp`_d;bd; tpjp`_d;bd; tpjp`_d;bd; tpjp
rkkhd rf;jpAs;s Xgpw;wy;fspy; (rpije;j) ,yj;jpud;fs; epyTtJ

mtw;wpd; fwq;fy; rkhe;jukhFk; mbg;gilapYk;> Nrhbaw;w ,yj;jpud;

fspd; vz;zpf;if cr;r ngWkhdj;ij ngWk; KiwapyhFk;. mjd;

gpd; fwq;fy; vjpu;j;jpirapYs;sthW Nrhbahf;fg;gLk;.

ngsspapd; jtpu;f;if tpjpngsspapd; jtpu;f;if tpjpngsspapd; jtpu;f;if tpjpngsspapd; jtpu;f;if tpjpngsspapd; jtpu;f;if tpjp
Fwpj;j xU Xgpw;wypy; ,uz;bYk; $ba vz;zpf;ifahd ,yj;jpud;fs;

epyt KbahJ. (Fwpj;j xU xOf;fpYs;s 2 ,yj;jpud;fSf;Fk; kw;iwa

3 rf;jpr; nrhl;nlz;fSk; xNu khjpupahf ,Ue;jhYk;> fwq;fy; rf;jpr;

nrhl;nlz; tpj;jpahrg;gLk; (fwq;fy;  rf;jpr; nrhl;nlz;  + 1/2  vdTk;

-1/2 vdTk; miktjhy;). Fwpj;j xU Xgpw;wypy; ,uz;bYk; $ba

vz;zpf;ifahd ,yj;jpud;fs; epyt KbahJ. my;yJ xU mZtpYs;s

,uz;L ,yj;jpud;fSf;F ehd;F rf;jpr; nrhl;nlz;fSk; rkkhf ,Uf;f

KbahJ.

fl;bnaOg;gy; Nfhl;ghL fl;bnaOg;gy; Nfhl;ghL fl;bnaOg;gy; Nfhl;ghL fl;bnaOg;gy; Nfhl;ghL fl;bnaOg;gy; Nfhl;ghL (Aufbau Principle)
Xgpw;wy;fspy; ,yj;jpud; epuk;gy; Xgpw;wy;fspd; rf;jp VWtupirapy;

ngsspapd; jtpu;f;if tpjpf;fika eilngWk;.



13

• cgrf;jp kl;lq;fspy; rf;jp mjpfupf;Fk; xOq;FKiw.

mZ vz; 1 njhlf;fk; 20 tiuAs;s %yfq;fspd; Kjyhk; madhf;f

rf;jp NtWgLk; tpjj;jpd; tiuG

• $l;lk; II  ,ypUe;J III ,w;Fk;> $l;lk; V ,ypUe;J VI ,w;Fk; cs;s

khwhd elj;ij gFjp epug;gg;gl;l (p3) cWjpahf;fyhYk;> KO epuk;g

yhf;fg;gl;l (s2p6) cWjpahf;fyhYk; Vw;gl;lJ. d5, d10 ,yj;jpud; epiy

aikg;Gk; ,t;thwhd cWjpia cUthf;Fk;.

K
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y
h
k
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a
d
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f
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f
;j
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-1kJ mol

mZ vz;
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cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• Fwpj;j tpjpfs;> Nfhl;ghLfs; Mfpatw;iwg; gad;gLj;jp mZ vz; 1

njhlf;fk; 38 tiuAs;s %yfq;fspy; Fwpg;gpl;l rpytw;wpd; mZ/mad;

,yj;jpudpd; epiyaikg;igf; FOf;fshff; fl;bnaOg;Gtjpy; <LgLj;Jf.

• jug;gl;l %yfq;fspd; ,yj;jpud; epiyaikg;ig xg;gpl;L mtw;Ws;

cWjpkpf;f ,yj;jpud; epiyaikg;igf; nfhz;l %yfq;fis ,dq;fhzr;

nra;f.

• mZ Xgpw;wy;fspy; ,yj;jpud;fs; epuk;gy; `{d;bd; tpjpf;fika eil

ngWtij vLj;Jf; fhl;Lf.

• mLj;J tUk; madhf;f rf;jp> Kjyhk; madhf;f rf;jp Mfpatw;wpd;

khwy;fis ,yj;jpud; epiyaikg;gpd; cWjpj; jd;ikapd; mbg;gilapy;

tpsf;fr; nra;f.
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Nju;r;rp : rlg;nghUspd; jd;ikiaj; jPu;khdpf;f  ,yj;jpud;fspd;

xOq;fikg;G> ,yj;jpud;fspd; ,ilj;jhf;fq;fs;> rf;jpg;

gupkhw;wk; vd;gtw;iw gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.5 : Mtu;j;jd ml;ltizapy; %yfq;fspd; mikit

cWjpg;gLj;jTk; mZ ,ay;Gfisj; njhlu;GgLj;jTk;

mtw;wpd;  ,yj;jpud; epiymikg;ig gFj;jha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :

• ,yj;jpud; epiyaikg;ig mbg;gilahff; nfhz;L Mtu;j;jd ml;l

tiziaf; fl;bnaOg;Gthu;.

• %yfq;fis s, p, d, f  njhFg;Gfshf tifg;gLj;Jthu;.

• s, p, d njhFg;G %yfq;fisAk; 1 njhlf;fk; 18 tiu $l;lq;fisr;

Nru;e;j %yfq;fisAk; ,dq;fhz;ghu;.

• Mtu;j;jdj;Jf;Ff; FWf;fhf> $l;lj;jpd; topNa fPo;Nehf;fpr; nry;y s, p

njhFg;G %yfq;fs; fhl;Lk; Nghf;if tpgupg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• ml;ltiz mLj;j gf;fj;jpy; jug;gl;Ls;sJ.

• Mtu;j;jdj;jpd; FWf;NfAk; $l;lj;jpd; topNa fPo;Nehf;fpr; nry;Yk;

NghJk; s, p  njhFg;G %yfq;fs; fhl;Lk; Nghf;Ffs;

• fw;wad;fs;> md;dad;fis cUthf;fy;.fw;wad;fs;> md;dad;fis cUthf;fy;.fw;wad;fs;> md;dad;fis cUthf;fy;.fw;wad;fs;> md;dad;fis cUthf;fy;.fw;wad;fs;> md;dad;fis cUthf;fy;.

• fw;wad;fs;> md;dad;fis cUthf;fy;> tYtsT Xl;L ,yj;jpud;

vz;zpf;ifapYk; madhf;fw; rf;jpapYk; jq;fpAs;sJ.

• $l;lq;fs;  I(1), II(2), III(13) ,Ys;s  %yfq;fs;  fw;wad;fisAk;

$l;lq;fs; V(15), VI(16), VII(17) %yfq;fs; md;dad;fisAk; cUthf;F

fpd;wd.

• nghJthf $l;lk; IV(14) ,Ys;s %yfq;fs; RahjPd M4+ mad;fis

cUthf;Ftjpy;iy. fhuzk; Kjyhk;> ,uz;lhk;> %d;whk;> ehd;fhk;

madhf;f rf;jpfspd; $l;Lj;njhif cau;thfTs;sJ.

• xl;rpNaw;w epiyfs;xl;rpNaw;w epiyfs;xl;rpNaw;w epiyfs;xl;rpNaw;w epiyfs;xl;rpNaw;w epiyfs;

• %yf epiyapy; ve;jnthU %yfj;jpdJk; xl;rpNaw;w epiy g+r;rpa

khff; fUjg;gLfpd;wJ.

• xl;rpNaw;w epiy vd;gJ xU mZ jdJ Nru;itnahd;wpy; %yf

epiy rhu;ghff; nfhz;Ls;s ,yj;jpuidf; fl;Lg;gLj;Jk; mstPlhFk;.

• xU Nru;itapy; cs;s xU %yfj;jpd; cau; xl;rpNaw;w vz; mjd;

tYtsT Xl;L ,yj;jpud; vz;zpf;iff;F rkdhFk;.

• Nru;itfspy; rpy %yfq;fs; NtWgl;l xl;rpNaw;w vz;fisf; fhz;

gpf;Fk;.



1
6

    ns1             ns2

           1                    2            ns2 np1    ns2 np2    ns2 np3       ns2 np4    ns2 np5
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• xl;rpNaw;Wk; xl;rpNaw;Wk; xl;rpNaw;Wk; xl;rpNaw;Wk; xl;rpNaw;Wk; ///// jho;j;Jk; ,ay;G jho;j;Jk; ,ay;G jho;j;Jk; ,ay;G jho;j;Jk; ,ay;G jho;j;Jk; ,ay;G

• nghJthf Mtu;j;jdk; topNa  %yfq;fs; xl;rpNaw;Wk; ,ay;G

$l;lk; VII(17) tiu FiwAk;.

• nghJthf $l;lk; topNa %yfq;fs; jho;j;Jk; ,ay;G mjpfupf;Fk;.

• kpd;ndjpu;j;jd;ikkpd;ndjpu;j;jd;ikkpd;ndjpu;j;jd;ikkpd;ndjpu;j;jd;ikkpd;ndjpu;j;jd;ik

• %yf;$nwhd;wpy; epyTk; gpizg;nghd;wpYs;s ,yj;jpud;fis jk;ik

Nehf;fp ftUk; Mw;wy; %yfj;jpw;Nfw;g NtWgLk;. mstwpuPjpahf

$Wk; Nkw;gb Mw;wiy %yfj;jpd; kpd;ndjpu;j;jd;ik vd miog;ghu;.

• kpd;vjpu;jd;ik gy;NtW msTj;jpl;lq;fspy; jug;gl;Ls;sJ. ngsypq;fpd;

msTj; jpl;lj;jpw;Nfw;g gy;NtW %yfq;fspd; nghJthd xl;rpNaw;w

epiyfspy; kpd;vjpu; ngWkhdq;fs; fPNo ml;ltizapy; fhl;lg;gl;

Ls;sJ.

• ngsypq;fpd; mstPl;bw;Nfw;g xt;nthU %yfj;jpw;Fk; jpl;ltl;lkhd

kpd;ndjpu; ngWkhdk; Fwpg;gpl;g;gl;Ls;s NghjpYk;> %yf mZnthd;

wpd; kpd;ndjpu;j;jd;ik Fwpj;j mZtpd; #oy;> (fyg;ghf;fk;> Vw;wk;>

xl;rpNaw;w vz;) Mfpatw;wpdbg;gilapy; NtWgLk;.

cjhuzk; :-  Mfpa gjhu;j;jq;fspy; 

N

 ,d;

kpd;ndjpu;j;jd;ik  vd khw;wkilAk;.

• ,yj;jpud; ehl;lk;,yj;jpud; ehl;lk;,yj;jpud; ehl;lk;,yj;jpud; ehl;lk;,yj;jpud; ehl;lk;

• thA epiyapYs;s  xU %y;  mZf;fs;  ,yj;jpud;fisg;  ngw;W

thA epiyapy; xU %y;> xU  kiwNaw;wk;  ngw;w  mad;fisj;

Njhw;Wtpf;Fk;NghJ Vw;gLk; rf;jpkhw;wk; MFk;.

Li
1.0

Na
0.9

K
0.8

Rb
0.8

Cs
0.7

Be
1.5

Mg
1.2

Ca
1.0

Rb
1.0

Ba
0.9

B
1.0

Al
1.5

Ga
1.6

In
1.7

Tl
1.8

C
2.5

Si
1.8

Ge
1.8

Sn
1.8

Pb
1.9

N
3.0

P
2.1

As
2.0

Sb
1.9

Bi
1.9

O
3.5

S
2.5

Se
2.4

Te
2.1

Po
2.0

H
2.1

F
4.0

Cl
3.0

Br
2.8

I
2.5

At
2.2
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• ngUk;ghyhd %yfq;fspd; Kjyhk; ,yj;jpud; ehl;lk; kiw ngWkhdj;

ijf; nfhz;lJ. mjw;Ff; fhuzk; Nru;f;fg;gLk; ,yj;jpud; fUtpd;

Vw;wj;jpdhy; ftug;gLjyhFk;. ,uz;lhk; ,yj;jpud; ehl;lk; vg;NghJk;

Neu;g;ngWkhdj;ijf; nfhz;bUf;Fk;.  mjw;Ff;  fhuzk; Vw;fdNt

kiw ngWkhdKs;s  maDld;  kiw  ngWkhdKs;s ,yj;jpud;

xd;W NrUk; NghJ ,ilj;js;Sif Vw;gLtjhFk;.

• ,uz;lhk; %d;whk; Mtu;j;jd %yfq;fspd; KjyhtJ ,yj;jpud;

ehl;lk;.

%yfk;     Li    Be     B     C     N     O     F

,yj;jpud; ehl;lk; -59.6     +66 -26.7 -122 +31 -141 -318

kJ/mol -1

%yfk;   Na    Mg    Al    Si     P     S     Cl

,yj;jpud; ehl;lk; -53         +67 -30 -135 -60 -200 -364

kJ/mol -1

• Mtu;j;jdj;jpD}lhf ,lkpUe;J tykhfr; nry;Yk;NghJ fUNtw;wk;

mjpfupf;Fk;. mZ Miu FiwtilAk;.  MfNt> madhf;f rf;jp

mjpfupf;Fk;. MfNt> fw;waid cUthf;Fk;  Nghf;F  FiwtilAk;.

jho;j;Jk; Mw;wy; Mtu;j;jdj;jpD}lhfr; nry;Yk; NghJ FiwtilAk;.

• mt;thNw Mtu;j;jdj;jpD}lhf ,lkpUe;J tykhfr; nry;Yk; NghJ

mad;fs;  cUthf;Fk;  Mw;wy;  mjpfupj;J  xl;rpNaw;Wk; Mw;wy;

mjpfupf;Fk;.

• mZ MiumZ MiumZ MiumZ MiumZ Miu

• nghJthf mZthiu vd;gJ  fUtpw;Fk;  ,yj;jpuDila ,Wjp

rf;jpg;gbf;Fk; ,ilapyhd J}ukhFk;.

• Mdhy;  ,yj;jpudpd;  epiy  epiyapy;yhjJ.  vdNt mZtpd;

Miuia njspthff; Fwpg;gply; fbdkhFk;.

• vdNt mZthiu gy tpjq;fspy; Fwpg;gplg;gLk;.

• ,Wjp Xl;bYs;s ,yj;jpud;fisf; fU ftu;tjw;F cs;NshLfspy;

cs;s ,yj;jpud;fs; XusT jilahf cs;sd. ,t;tpisT “jpiuaPl;L

tpisT” vdg;gLk;.

• fUtpYs;s GNuhj;jd;fs; ,yj;jpud; Kfpiyf; ftUk;. ,f;ftu;r;rpf;Fk;

jpiuaPl;L tpisTf;Fk;  ,ilapyhd  tpisAs; tpisT “gad;gL

fUNtw;wk;” MFk;.

• jpiuaPl;L tpisT mZthiuiaAk; madhf;frf;jpiaAk; ghjpf;Fk;.
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• gq;fPl;LtY Miugq;fPl;LtY Miugq;fPl;LtY Miugq;fPl;LtY Miugq;fPl;LtY Miu

• xNu %yfj;jpd;  ,uz;L  mZf;fs; gq;fPl;L

tYg; gpizg;gpd; %yk; gpize;Js;s NghJ

mZf;fspy; cs;s fU  ,ilj;J}uj;jpd; rup

ghjpasT mjd; gq;fPl;LtY Miuahf mwpag;

gLk;.  gq;fPl;LtY Miu = d /2.   gq;fPl;LtY

Miu $l;lj;jpy; fPo;Nehf;fpr; nry;y mjpfupf;Fk;.

Mtu;j;jdj;jpy; ,lkpUe;J tyk; nry;y $l;lk; 18

tiu FiwAk;.

• te;ju;thy; Miu:te;ju;thy; Miu:te;ju;thy; Miu:te;ju;thy; Miu:te;ju;thy; Miu:

• ,uz;L  %yf;$Wfs;  my;yJ   mZf;fs;

xd;Wf;nfhd;W kpf neUf;fkhf mikAk; NghJ

mUfUNfAs;s ,uz;L fUf;fSf;fpilapyhd

J}uj;jpd; ghjpasT J}uk; te;ju;thypd; Miu

vdg;gLk;.

  te;ju;thy; Miu = d /2

• cNyhf Miu:cNyhf Miu:cNyhf Miu:cNyhf Miu:cNyhf Miu:

• cNyhf  rhyfj;jpYs;s mLj;Js;s ,uz;L

fw;wad; fUf;fSf;fpilapyhd J}uj;jpd; rup

ghjpasT cNyhf MiuahFk;.

• madhiumadhiumadhiumadhiumadhiu

• mad;fs; Nfhstbthdit@ xU Fwpg;gpl;l gUkd; cilait

vd;Dk; vLNfhs;fspd; mbg;gilapy; gspq;FUthf jpz;kj;jpYs;s

xU madhiuf;F ngWkhdk; toq;fg;gLfpwJ. X  fjpu; Nfhzyspj;jy;

%yk; gspq;FUthd jpz;kq;fspy; madpilj;J}uk; mstplg;glyhk;.

,jpypUe;J madhiu fzpf;fg;glyhk;. nghJthf kiwNaw;wKila

mad;fspd; Miu eLepiy mZf;fspYk; cau;T. NeNuw;wKila

mad;fspd; Miu eLepiy mZf;fspd; FiwT.

• madhf;frf;jp fUNtw;wk;> Miu> jpiuaPl;LtpisT vd;gtw;wpy; jq;fp

As;sJ.

d

d

d
cNyhf Miu = d /2
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fw;wy; fw;gpj;jy; nraw;ghLfs;:

• (i) N, P (ii) F, Cl  vd;gtw;Wf;fpilapyhd ,yj;jpud; ehl;l NtWghL gw;wpf;

fye;JiuahLf.

• Be, Mg, N vd;gtw;wpd; mrhjhuz ,yj;jpud; ehl;lk; gw;wpf; fye;Jiu

ahLf.

• madhf;frf;jp kPJ gpd;tUtd Vw;gLj;Jk; tpisTfs; gw;wpf; fye;Jiu

ahLf.

• fUNtw;wk;

• fUtpypUe;J J}uk; (mZthiu)

• jpiuaPl;L tpisT

• ,yj;jpud; epiyaikg;G (Xgpw;wy;fspy; ,yj;jpud; jdpahfNth /

NrhbahfNth cs;sJ gw;wp)
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Nju;r;rp 2.0 : rlg;nghUspd; ,ay;Gld; gpizg;igAk; fl;likg;igAk;

njhlu;GgLj;Jthu;.

Nju;r;rp kl;lk; 2.1 : rlg;nghUspd; fl;likg;igAk;> ,ay;GfisAk;

jPu;khdpg;gjw;fhf gy; mZj; njhFjpfspd; Kjd;ik

ahd ,il<u;g;Gfisg; gFj;jha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :

• mZtpd; Xgpw;wy;fs; xd;wpd; Nky; xd;W Nkw;nghUe;Jtjd; %yk;

gq;fPl;Lg; gpizg;Gfs; cUthfpd;wd vdf; $Wthu;.

• tYtsTg; gpizg;Gf; nfhs;ifia Kd;itg;ghu;.

• gpizg;gpy; <LgLk; mZf;fspd; kpd;ndjpu; NtWghl;bw;Nfw;g mtw;iw

Kidtw;w gq;fPl;LtYg; gpizg;G> KidT gq;fPl;LtYg; gpizg;G>

mad; gpizg;G vd NtWgLj;Jthu;.

• <jw; gpizg;G> cNyhfg; gpizg;G Mfpad cUthFk;; tpjj;ij

tpsf;Fthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• %yfj;jpd; tYtsT Xl;bd; ,yj;jpud;fs; gpizg;Gf;fis cUthf;Ftjpy;

gq;Fgw;Wk;.

• gy; mZj;njhFjpapd; rf;jpia ,optsthf;f mZf;fspilNa epyTk;

ftu;r;rpia ,urhadg; gpizg;G vd miog;gu;.

• mad; gpizg;G

• mjpf kpd;ndjpu; tpj;jpahrk; cs;s mZr; Nrhbnahd;wpy; gpizg;

nghd;iw cUthf;Fk; NghJ xU mZtpd; tYtsT ,yj;jpud; kw;iwa

mZnthd;Wf;F toq;fg;gLtjhy; cUthFk; Neu;> kiw mad;fSf;

fpilNa Vw;gLk; epiy kpd; ftu;r;rp mad; gpizg;ngd miof;fg;gLk;.

• jpz;k epiyapYs;s Nrhbak; FNshiul;L gw;wp fUJNthkhapd;>

mad;fs; epiykpd; tpirfspdhy; ftug;gl;L jpl;ltl;lkhd Nfhy

nkhd;wpy; mLf;fg;gl;Ls;sJ. MfNt mad; Nru;itnahd;W jpz;k

epiyapYs;s NghJ mad;fSf;F mirAkhw;wy; ,y;iy. MapDk;

Jzpf;iffs; mike;Js;s epiyapypUe;jthNw mjpu;Twf; $bad. ,jd;gb

mad; gspq;nfhd;W kpd;id CLflj;jkhl;lhJ.

• jput epiyapYs;s Nrhbak; FNshiul;ilf; fUJNthkhapd;> mq;F

mad;fs; Ntwhfpf; fhzg;gLfpd;wd. cUfpa epiyapy;; mad; Nru;it

nahd;Ws;s NghJ mad;fSf;F mirT ,af;fk; ,Ug;gjdhy; mq;F

kpd;flj;jg;gLk;.
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• Kidthf;fk; - fw;wadpd; Kidthf;Fk; tY> md;dadpd;

KidthFjd;ik

• gupg+uzkhd mad; Nru;itiaf; fUJNthkhapd; mtw;wpd; $Wfshf

mikAk; fw;wad;fSk; md;dad;fSk; rPuhd jpz;kf; Nfhsq;fshf

mikAk; vdf; fUJthu;. vdpDk; mad; Nru;itapy; mlq;Fk;

md;dadpdJk; fw;wadpdJk; jd;ikf;Nfw;g> fw;wad; md;dadpdJ

,yj;jpud; Kfpiy ftUk; (fw;wadpd; Kidthf;Fk; tY). mNj Neuk;

fUitj; js;Sk;. ,jdhy; md;daid Kidthf;Fk; my;yJ tpfhu

kilar; nra;Ak;. ,jdhy; md;dadpd; ,yj;jpud; Kfpypd; tbtk; khw;w

kilAk; (md;dadpd; KidthFjd;ik my;yJ Kidthf;fk; milAk;

Mw;wy;). Kidthf;fk; milAk; msT rpwpJ vdpd; gpizg;G mad;

gpizg;ghff; fhzg;gLk;. Kidthf;fk; milAk; msT ngupJ vdpd;>

md;dadpd; ,yj;jpud; Kfpy; fw;waid Nehf;fpf; ftug;gl;L fzpf;fj;jf;f

msT gq;fPl;L tY ,ay;G fhzg;gLk;.

cjhuzk; :-  gupg+uzkhd mad; gpizg;G

Kidthf;fkpy;iy

 tpfhukiljy; KidthFjd;ik

mjpfupj;jy;

rpwpjsT gq;fPl;L tYg; gpizg;gpd;

,ay;Gfisf; fhl;Ljy;.

• fw;wad;:  rpwpa gUkd;

cau;e;j Vw;wk; Kidthf;Fk; tY cau;T

my;yJ ,uz;Lk;

• md;dad;: ngupa gUkd;

cau;e;j Vw;wk; tpfhukiljy; my;yJ

my;yJ ,uz;Lk; Kidthf;fj;jpw;F cl;gLk; tY cau;T

cjhuzk;:-  Mfpatw;wpd; mad; gz;Gfs;

gpd;tUkhW khw;wkilAk;.

md;dadpd; gUkdpd; mjpfupg;G fhuzkhf KidthF jd;ik

mjpfupf;Fk;. mjw;Nfw;g gq;fPl;L tY ,ay;Gfisf; Fwpg;gpl;l

mstpy; fhl;Ljy; ,jw;Ff; fhuzkhFk;.

CsI > KI > NaI > LiI

fw;wadpd; gUkd;  rpwpjhFk;NghJ Kidthf;Fk; tY

mjpfupf;Fk;.  mjw;Nfw;g gq;fPl;LtY  ,ay;Gfis Fwpg;gpl;

lstpy; fhl;Ljy; ,jw;Ff; fhuzkhFk;.
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MCO
3
  MO + CO

2

 njhFjp  Mf ciltjw;F>  madpd;

Kidthf;Fk; tY fhuzkhFk;.

$l;lk; II fw;wad;fspd; Kidthf;Fk; tY 

vd;wthW khw;wkilAk;.

MfNt $l;lk; II fhgNdw;wpd; ntg;gg; gpupifapd; ntg;gepiy

BeCO
3
< MgCO

3
< CaCO

3
  vd khw;wkilAk;.

• gq;fPl;LtY gpizg;Gfs;

• gpizg;G ,yj;jpud; Nrhbfis ,uz;L  mZf;fspdhYk; nghJthfg;

NgZtjd; %yk; gq;fPl;LtYg; gpizg;G cUthFk;. mZ xgpw;wy;fs;

Nkw;nghUe;Jtjdhy; gq;fPl;LtYg; gpizg;Gfs; cUthFk;.

• gq;fPl;LtYg; gpizg;gpdhy; ,izf;fg;gl;l ,U mZf;fspd; kpd;ndjpu;j;

jd;ik tpj;jpahrk; g+r;rpak; vdpd;> mg;gpizg;G Kidthf;fk; mw;w

gq;fPl;LtYg; gpizg;G vdg;gLk;. Vida gq;fPl;LtYg; gpizg;Gfs;

Kidthf;fKila gq;fPl;LtYg; gpizg;Gfs; vdg;gLk;.

• jdpj;j ,yj;jpud; Nrhbfs; cs;s mZnthd;wpd; Xgpw;wy; NtW mZtpd;

tYtsT xl;bd; ntw;W Xgpw;wYld; xd;wd; kPnjhd;W nghUe;jp

gpizg;ig cUthf;f KbAk;. ,J <jw; gpizg;G vdg;gLk;. ,q;F

RahjPd ,yj;jpud; Nrhbia toq;Fk; Ngjj;ij toq;Fk; $l;lkhfTk;

(Y}ap]; %yk;) gpizg;ig cUthf;f ,yj;jpud; ngWk; Ngjj;ij

thq;fp $l;lk; (Y}ap]; mkpyk;) vdTk; miog;gu;.

cjhuzk; :-

• cNyhfg; gpizg;Gfs;

• cNyhf mZf;fspd; tYtsT Xl;bd; ,yj;jpud;fs; mZTld; jsu;thf

gpize;Js;sd. MfNt cNyhf mZ tYtsT Xl;bd; ,yj;jpud;fis

ntspNaw;wp Neu; madhf epyt KidAk;. ,t;thW cNyhf mZf;

fspypUe;J tpLtpf;fg;gl;l ,yj;jpud; flypy; mkpo;e;Js;s Neu;

mad;fisf; nfhz;l njhFjpnahd;W cUthFk;. Neu; mad;fSf;Fk;

,yj;jpud; flYf;FkpilNa kpd; epiyapay; ftu;r;rp cUthfp cNyhf

gpizg;G cUthFk;.

+my;yJ
+ - -

,yj;jpud; fly;
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• cNyhfj;jpy; RahjPd ,yj;jpud;fs; cs;sgbahy; cNyhfk; kpd;id

flj;Jk;.

• cNyhf madpd; gUkd; rpwpjhd NghJk; $ba Vw;wk; cs;s NghJk;

cNyhf gpizg;ig cUthf;Ftjpy; gq;Fgw;Wk; ,yj;jpud;fspd;

vz;zpf;if mjpfkhFk; NghJk; typikahd cNyhf gpizg;G

cUthFk;.

• cNyhf gpizg;gpd; typik mjpfupf;Fk; NghJ cNyhfj;jpd; cUFepiy

mjpfkhftpUf;Fk;.

• gq;fPl;LtYg; gpizg;gpdhy; gpizf;fg;gl;l %yf;$WfSf;Fs;Sk; my;yJ

mad; njhFjpfSf;Fk; my;yJ cNyhfr; rhyfj;jpDs; epyTk; ftu;r;rpia

Muk;g ,ilj;jhf;fk; vd miof;fyhk;.

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• Nkw;gb Muk;g ,ilr; nraw;ghLfSf;F cjhuzq;fshf mikAk;

%yf;$WfisAk; mad; njhFjpfisAk; $l;lhf rpW khztu; FOf;

fSf;F toq;fp mit njhlu;ghf gpd;tUk; tplaq;fisf; fye;Jiuahl

topg;gLj;Jq;fs;.

• Muk;g ,ilj;jhf;fq;fs; Vw;gl;Ls;s tpjk;.

• kpd;ndjpu;jd;ik NtWghl;Lf;Nfw;g Muk;g ,ilj;jhf;fq;fspd; jd;ik

Ak; ntspf;fhl;Lk; ,ay;GfSk;.
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Nju;r;rp 2.0 : rlg;nghUspd; ,ay;Gld; gpizg;igAk; fl;likg;igAk;

njhlu;GgLj;Jthu;.

Nju;r;rp kl;lk; 2.2 : gq;fPl;L tY> KidTg; gq;fPl;L tY %yf;$WfspdJk;

vspa mad; $l;lq;fspdJk; tbtq;fis gFj;jha;thu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :

• gq;fPl;LtY %yf;$WfspdJk; mad; $l;lq;fspdJk; Y}apapd; fl;likg;

Gf;fis tiuthu;. (10 mZf;fisf; nfhz;l njhFjpfs; tiu)

• tYtsT xOf;F ,yj;jpud; Nrhbfspd; js;Siff; nfhs;ifia gad;

gLj;jp> gq;fPl;LtY %yf;$WfspdJk;> mad; $l;lq;fspdJk; kj;jpa

mZitr; #o Fwpj;j ,yj;jpud; Nrhbfs; jpirNfhl;gLj;jg;gl;Ls;s

tpjj;ijAk; %yf;$wpdJk; madpdJk; Nfj;jpufzpj tbtj;ijAk; vjpu;T

$Wthu;.

• nghUj;jkhd cjhuzq;fspd; JizAld; sp, sp2, sp3 fyg;ghf;fk;

eilngWk; tpjj;ij tptupg;ghu;.

• jug;gl;l %yf;$nwhd;wpd; my;yJ mad; $l;lk; xd;wpy; epytf;$ba

vy;yh gupTf; fl;likg;Gf;fisAk; tiue;J> mtw;wpd; cWjp epiyia

xg;gPl;lstpy; EZfp Ma;thu;.

• mZ Xgpw;wy;fspd; Neu;Nfhl;L Nkw;nghUe;Jif> gf;fthl;L Nkw;

nghUe;Jif njhlu;ghd ,  gpizg;Gfs; gw;wp tpgupg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• gq;fPl;LtY %yf;$nwhd;wpy; my;yJ mZf; $l;lnkhd;wpy; fhzg;gLk;

gq;fPl;LtYg;gpizg;Gfs;> Y}apapd; Gs;spf; FwpaPLfspd; %yk; mjhtJ

nghJtpy; itj;jpUf;Fk; ,yj;jpud; Nrhbfis FWq; Nfhl;bd; %yk;

my;yJ Gs;spr; Nrhbnahd;wpdhy; (my;yJ Gs;sp - Gs;sb Nrhb)

Fwpg;gplg;gLtJld; xt;nthU mZtpd; kPJk; mikAk; jdpr;Nrhb

,yj;jpud;fis Gs;sp my;yJ Gs;sb Nrhbfspd; %yk; fhl;Lk; mikg;G

Y}apapd; fl;likg;G MFk;. tYtsT ,yj;jpud;fs; khj;jpuNk fhl;lg;gLk;.

cjhuzk;:- (1) ePu; %yf;$W gw;wpf; fUJNthk;

xl;rprdpd; Y}apapd; FwpaPL

Ijurdpd; Y}apapd; FwpaPL

ePu; %yf;$wpd; Y}apapd; Gs;sp Gs;sb
fl;likg;G

ePu; %yf;$wpd; Y}apapd; fl;likg;G

O
² ²

² ²

² ²

H ×

O
² ²

² ²
H H

O
² ²

² ²
HH ²

 ×

²
 ×
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cjhuzk;:- (2) FNshiul;L mad;

cjhuzk;:- (3) mNkhdpak; mad;

• Y}apapd; fl;likg;gpd; %yk; %yf;$wpy; mZf;fs; gpize;Js;s tpjk;

gw;wpAk;> tYtsT Xl;by; fhzg;gLk; ,yj;jpud;fspd; vz;zpf;if gw;wpAk;

mtw;wpd; guk;gy; gw;wpAk; gpizg;Gfspd; jd;ik gw;wpAk; jfty;fs;

ngwg;gLk;. vdpDk; tbtk; gw;wpa jfty;fis Y}apapd; fl;likg;G

%yk; ntspg;gLj;j KbahJ. %yf;$wpd; kj;jpa mZitr; #o mikAk;

gpizg;G ,yj;jpud; Nrhbfs;> jdp ,yj;jpud; Nrhbfs;> Mfpatw;iw

Y}apapd; fl;likg;gpd; %yk; ngw;W tYtsT Xl;L ,yj;jpud; Nrhb

js;Siff; nfhs;if (Valance Shell Electron Pair Repulsion Theory)  VSEPRT

iag; gad;gLj;jp> %yf;$Wfspd; tbtq;fis vjpu;T $wyhk;.

Cl
² ²

² ²

²
 ²

²
 ²

–

HH

²
 ×

² ×

× ×

²
 ×

H

H

+
N

Neu;NfhL

js Kf;Nfhzk;

ehd;Kfp

Kf;Nfhz ,U $k;gfk;

vz;Kfp
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kj;jpa mZitr; #o mike;Js;s ,yj;jpud; Nrhbfspd; vz;zpf;iff;

Nfw;g mit ntspapy; jpirNfhl;gLj;jg;gl;Ls;s tpjk;.

 ,yj;jpud; Nrhbfs;,yj;jpud; Nrhbfs;,yj;jpud; Nrhbfs;,yj;jpud; Nrhbfs;,yj;jpud; Nrhbfs;      ,yj;jpud; Nrhbfs;  %yf;$wpd;     ,yj;jpud; Nrhbfs;  %yf;$wpd;     ,yj;jpud; Nrhbfs;  %yf;$wpd;     ,yj;jpud; Nrhbfs;  %yf;$wpd;     ,yj;jpud; Nrhbfs;  %yf;$wpd;

nkhj;jk;nkhj;jk;nkhj;jk;nkhj;jk;nkhj;jk;     gpizg;Gfs;  jdpgpizg;Gfs;  jdpgpizg;Gfs;  jdpgpizg;Gfs;  jdpgpizg;Gfs;  jdp      mikAk; tpjk;     mikAk; tpjk;     mikAk; tpjk;     mikAk; tpjk;     mikAk; tpjk;      tbtk;     tbtk;     tbtk;     tbtk;     tbtk;

 2 2 0 Neu;Nfhlhf Neu;NfhL

3 0 js Kf;Nfhzk;

 3 js Kf;Nfhzkhf

2 1 Nfhz

4 0 ehd;Kfp

 4 3 1 ehd;Kfpahf Kf;Nfhz $k;gfk;

2 2 Nfhz tbtk;

5 0 Kf;Nfhz ,U

$k;gf tbtk;

4 1 rP Nrh tbtk;

Kf;Nfhz (xOq;fw;w ehd;Kfp)

 5 ,U$k;gfkhf

3 2 T - tbtk;

2 3 Neu;NfhL

6 0 vz;Kfp tbtk;

 6 5 1 vz;Kfpahf rJuf; $k;gf tbtk;

4 2 rJuj; jsk;
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• xNu %yf;$W my;yJ mad; $l;lj;jpy; ,yj;jpud; xOq;F mikg;gpd;

khw;wq;fspd; mbg;gilapy; khj;jpuk;  NtWgLk;  Y}apapd;  fl;likg;

Gf;fs; ,uz;L my;yJ mjw;F Nkw;gl;l vz;zpf;if nfhz;l re;ju;g;

gq;fs; cz;L. Fwpj;j xU %yf;$wpd;  mt;thwhd  fl;likg;Gf;fs;

gupTf; fl;likg;Gf;fs; vdg;gLk;. vdpDk; Fwpj;j %yf;$wpd;  cz;ik

ahd  fl;likg;G ,f;fl;likg;Gfspy; xd;whf mikahJ. khwhf gupTf;

fl;likg;Gf;fs; fyg;Gw;W cUthFk; cWjpj;jd;ikkpf;f kw;nwhU fl;likg;

ghf mikAk;.

 cjhuzkhf

              O
3 
apd; gupTf; fl;likg;Gf;fs;

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs;:

• O
2
, O

3
 , N

2
  Nghd;w %yf;$Wfspy; gpizg;G tif ( , )  gw;wpf; fye;Jiu

ahLf.

• gpd;tUk; %yf;$Wfspd; / mad;fspd; Y}apapd; fl;likg;Gf;fis tiue;J

Nfj;jpufzpj tbtq;fisj; jPu;khdpf;FkhW mwpTWj;Jq;fs;.

BeCl
2
, BF

3
, CH

4
,  H

2
O, PCl

3
, NH

3
, NH

4
+, SF

6
, SF

4
, ClF

3
, XeF

2
, IF

5
, XeF

4 
,

 
(NtW nghUj;jkhd cjhuzq;fs;)

• gpd;tUk; %yf;$Wfspd; / mad;fspd;  kj;jpa mZtpd; fyg;ghf;fj;ij

jPu;khdpf;fr; nra;f. (NtW nghUj;jkhd cjhuzq;fisAk; juy;

Ntz;Lk;). sp, sp2, sp3  kl;Lk;

BeCl
2
, BF

3
, CH

4
, NH

3
, H

2
O, C

2
H

2
, C

2
H

4 
, NH

4

+ ,  PCl
3

• gpd;tUk; gjhu;j;jq;fspd; gupTf; fl;likg;Gfis tiuAkhW mwpTWj;

Jq;fs;. (NtW nghUj;jkhd cjhuzq;fisAk; juy; Ntz;Lk;)

O
3
,  N

2
O
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Nju;r;rp 2.0 : rlg;nghUspd; ,ay;Gld; gpizg;igAk; fl;likg;igAk;

njhlu;GgLj;Jthu;.

Nju;r;rp kl;lk; 2.3 : rlg;nghUl;fspd; fl;likg;igAk; ,ay;GfisAk;

jPu;khdpg;gjw;fhf ntt;NtW njhFjpfspy; ,Uf;Fk;

Jiz ,il <u;g;Gf;fisg; gFj;jha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :

• KidTj; jd;ik> ,UKidT jpUg;Gj;jpwd;> KidthF jd;ik Mfpa

vz;zf;fUf;fis nghUj;jkhd cjhuzq;fs; je;J tptupg;ghu;.

• ghlj;jpl;lj;jpy; mlq;Fk; Jiz ,il <u;g;Gfis nghUj;jkhd cjhuzq;

fis Kd;itj;J tptupg;ghu;.

• Fwpj;j rlg;nghUnshd;wpy; cs;s Jiz ,il <u;g;Gfspd; jd;ikf;Fk;

mr;rlg;nghUspd; ngsjPf gz;GfSf;Fk; ,ilapyhd njhlu;Gfis

ntspg;gLj;Jthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• xd;Wlndhd;W ,urhad uPjpapy; gpizg;Gw;Ws;s ,U mZf;fSf;fpilNa

kpd;ndjpu; tpj;jpahrq;fs; fhuzkhf my;yJ NtW Gw nry;thf;nfhd;wpd;

fhuzkhf gpizg;Gld; njhlu;Gs;s mZf;fspd; ,yj;jpud; Kfpy;fs;

rkr;rPuw;w Kiwapy; guTjy; Kidthf;fk; vdg;gLk;.

cjhuzkhf

• ,t;thwhf ,UKidTw;Wf; fhzg;gLk; Vw;wj;jpdJk; ( )> Fwpj;j

mZf;fspd; gpizg;gpd; ePsj;jpdJk; ngUf;fk;> gpizg;gpd; ,UKidTj;

jpUg;Gj; jpwd; vdg;gLk; ( ). %yf;$W gy; mZ nfhz;ljhapd;

mjd; ,UKidTj; jpUg;Gj;jpwDf;F %yf;$wpy; mlq;Fk; xt;nthU

gpizg;Gk; fhuzkhFk;. mg;gpizg;Gfspd; ,UKidTj; jpUg;Gj;jpwd;

fspd; tpisT %yf;$wpd; ,UKidTj; jpUg;Gj;jpwdhf fUjg;gLk;.

cjhuzkhf- NH
3  
 %yf;$W gw;wp fUJNthk;.

−δ+ δ

r

N

+δ

H
+δ

H
+δ

H

² ²

-δ



30

• ,q;Fs;s vy;yh N - H gpizg;Gf;fspdJk; ,U KidTj; jpUg;Gj;jpwd;fspd;

tpisT %yk; NH
3
 %yf;$wpd; ,U KidTj; jpUg;Gj;jpwd; ngwg;gLk;.

• rpy rkr;rPuhd %yf;$Wfspd; ,U KidTj; jpUg;Gj; jpwd; g+r;rpakhFk;.

cjhuzk;

• KidthFjd;ik 2.1 Ig; ghu;f;f.

• Jiz,il <u;g;Gfs;

• %yf;$WfSf;fpilapyhd ,ilj;jhf;fq;fs; midj;Jk; nghJthf td;ju;

thypR ,ilj;jhf;fq;fs; vd miof;fg;gLk;. ,t;tpilj;jhf;fq;fs;  Ie;J

tiffshfg; gpupf;fg;gLk;.

• mad; - ,UKidT ,ilj;jhf;fq;fs;

• ,UKidT - ,UKidT ,ilj;jhf;fq;fSk; Ijurd; gpizg;Gf;fSk;

• mad; - J}z;ba ,UKidT ,ilj;jhf;fq;fs;

• ,UKidT - J}z;ba ,UKidT ,ilj;jhf;fq;fs;

• fiyT ,il <u;g;Gfs; (yz;ld; tpirfs;)

• mad;-,UKidT ,ilj;jhf;fq;fs;

• fw;wad; my;yJ md;dad;> KidT %yf;$Wfisf; ftUk;NghJ ,t;

tpilj;jhf;fq;fs; Vw;gLk;. mad;fspd; Vw;wk;> gUkd;> ,UKidTfspd;

msT vd;gtw;wpy; ,t;tpilj;jhf;fq;fspd; typik jq;fpAs;sJ.

• ,U KidT - ,UKidT ,ilj;jhf;fq;fs;

• ,t;tifahd tpirfs; epiyahd Kidthf;fKila KidT %yf;

$WfSf;fpilNa fhzg;gLk;.

 .......   

   ......    

Cl − δ     Be+ δ     Cl − δ

md;dad; KidT %yf;$W

fw;wad; KidT %yf;$W

..... ..... .....
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• Ijurd; gpizg;G

• Ijurd; gpizg;G vd;gJ Ijurd; mZ xd;W kpd;ndjpu;j;jd;ik

Aila %yfk; (X) xd;Wld; gq;fPl;LuPjpahfg;  gpize;Js;sNghJ

GNshuPd;> xl;rprd;> iejurd; Nghd;w xd;W my;yJ xd;wpw;F Nkw;gl;l

jdpr;Nrhb ,yj;jpuidf; nfhz;l NtW xU kpd;ndjpu; %yfk; (Y)

cld; gpize;jpUf;Fk; tpNrl tif  epiykpd;dpay; ,ilj;jhf;f

khFk;. 

gpizg;G tifgpizg;G tifgpizg;G tifgpizg;G tifgpizg;G tif gpizg;Gr;rf;jp gpizg;Gr;rf;jp gpizg;Gr;rf;jp gpizg;Gr;rf;jp gpizg;Gr;rf;jp / kJ mol-1

Ijurd; gpizg;G 10-40

Vida %yf;$w;wpil ,ilj;jhf;fq;fs; 0.1-10

cjhuzq;fs;:-

(i)   HF

     (ii) H
2
O

• $l;lq;fs; 15> 16> 17 vd;gtw;wpd; Ijiul;Lf;fspd; nfhjpepiyfs;

khw;wkilAk; Kiw Ijurd;  gpizg;G  ,Ug;gij cWjpg;gLj;J

fpd;wJ.

Ijurd;

gpizg;G

n
f
h
j
pe
pi
y
 

/ 
0
C

cU: cU: cU: cU: cU: 15> 16> 17 Mk; $l;lq;fspd; Ijiul;Lf;fspd; nfhjpepiyfs; khw;wkiljy;.15> 16> 17 Mk; $l;lq;fspd; Ijiul;Lf;fspd; nfhjpepiyfs; khw;wkiljy;.15> 16> 17 Mk; $l;lq;fspd; Ijiul;Lf;fspd; nfhjpepiyfs; khw;wkiljy;.15> 16> 17 Mk; $l;lq;fspd; Ijiul;Lf;fspd; nfhjpepiyfs; khw;wkiljy;.15> 16> 17 Mk; $l;lq;fspd; Ijiul;Lf;fspd; nfhjpepiyfs; khw;wkiljy;.
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• mad;-Jhz;ba ,UKidT ,ilj;jhf;fq;fs;

• Vw;wkw;w>  Kidthf;fkw;w  xU %yf;$wpd; (cjhuzk; tpOkpa

thAtpd; xU mZ) mz;ikapy; Vw;wKila xU Jzpf;ifiag;

GFj;Jk;NghJ mJ mZ my;yJ %yf;$wpd; Kfpiy jpupgilar;

nra;Ak;.

cjhuzk;:-  KI  ePu;f;fiurypy; fiuf;fg;gl;l I
2
  MdJ  I

          cUthf;fy;.

• ,UKidT-Jhz;ba ,UKidT ,ilj;jhf;fq;fs;

• ,t;tifahd ftu;r;rp  Vw;wkw;w  Kidthf;fkw;w  ,dj;jpw;Fk;

Kidthf;fKila  ,dj;jpw;Fk;  ,ilapy;  fhzg;gLk;.

cjhuzk;:- O
2
,  I

2
,  Xe  Nghd;w Kidthf;fkw;w ,dq;fis  ePupy;

          fiuj;jy;.

• fiyT ,il <u;g;Gfs; (yz;ld; tpirfs;)

• Kidthf;fkw;w %yf;$Wfs; my;yJ mZf;fSf;fpilNa cs;s

,ilj;jhf;fq;fs; fiyT ,il <u;g;Gfs; vdg;gLk;. Kidthf;fkw;w

VjhtJ xU %yf;$W mjd; fzepiy ,yj;jpud; Kfpy; cUkhw;wj;

jpdhy; jw;fhypfkhf Kidthf;fg;glyhk;.  ,t;thwhd %yf;$wpd;

Kidthf;fj;jpdhy; NtnwhU Kidthf;fkw;w %yf;$W jw;fhypf

khf Kidthf;fg;glyhk;. ,t;thwhd %yf;$WfSf;fpilNa cs;s

,ilj; jhf;fq;fs; fiyT  ,il <u;g;Gfs; vdg;gLk;.  ,t;thwhd

<u;g;G tpirfs; vt;tifahd ,U %yf;$WfSf;fpilNaAk; fhzg;

gLk;. vy;yh tifahd td;ju;thypR tpirfspYk; nghJthf typik

Fiwe;jJ fiyT ,il <u;g;GfshFk;. vdpDk; fiyT ,il <u;g;G

typik> ,UKidT-,UKidT ,ilj;jhf;fq;fis kPWk; re;ju;g;gq;

fSk; cs;sd.

Nru;itNru;itNru;itNru;itNru;it       cUFepiy       cUFepiy       cUFepiy       cUFepiy       cUFepiy Jizapil <u;g;G tifJizapil <u;g;G tifJizapil <u;g;G tifJizapil <u;g;G tifJizapil <u;g;G tif

CH
3
F -142 0C ,UKidT-,UKidT ,ilj;jhf;fq;fs;>

fiyT ,il <u;g;Gfs;

CCl
4

 -23 0C fiyT ,il <u;g;Gfs;

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• 15> 16> 17 Mk; $l;lq;fspd; Ijiul;Lf;fspd; nfhjpepiyfspy; Vw;gLk;

khw;wq;fspd; tiuig fhl;rpg;gLj;jp mk;khw;wj;jpw;F VJthff;$ba

tplaq;fis Nfl;lwpAq;fs;.

• vspa %yf;$Wfs; rpy tPjk; khztu; FOf;fSf;Fr; rku;g;gpj;J mtw;wpy;

Kidthf;fKilad> Kidthf;fkw;wd vd;gJ gw;wpAk; ,UKidTj;

jpUg;Gj;jpwd; epyTtjw;fhd / epythjpUg;gjw;fhd fhuzq;fisAk;>

,UKidTj; jpUg;Gj;jpwdpd; typik gw;wpAk; fye;Jiuahlr; nra;f.

• nghUj;jkhd %yf;$W / mad; njhFjpfisf; FOf;fSf;F toq;fp

mtw;wpy; fhzg;glf;$ba Jiz ,ilj;jhf;fq;fspd; jd;ik njhlu;ghd

,ay;Gfs; gw;wp fye;Jiuahlr; nra;Aq;fs;.
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Nju;r;rp 2.0 : rlg;nghUspd; ,ay;Gld; gpizg;igAk; fl;likg;igAk;

njhlu;GgLj;Jthu;.

Nju;r;rp kl;lk; 2.4 : gjhu;j;jq;fspd; jpz;kepiyf; fl;likg;ghdJ vt;thW

mtw;wpd; ngsjPf ,ay;GfSld; njhlu;GWk; vdg;

gFj;jha;thu;.

ghlNtisfs; : 04

fw;wy; NgWfs; :

• rhyf xOq;fikg;Gf;Nfw;g gjhu;j;jq;fis tifg;gLj;Jthu;.

• xU gjhu;j;jj;jpd; rhyf xOq;fikg;Gf;F Vw;g mjd; ngsjPf ,ay;Gfis

vjpu;T $Wthu;.

• gjhu;j;jq;fspd; rhyf xOq;fikg;Gfspd; NtWghl;bw;Nfw;g mtw;wpd;

ngsjPf ,ay;Gfis xg;gpLthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• fl;likg;G myFfs; xOq;fhd Nfhyj;jpy; xd;Wlndhd;W ,iztjd;

%yk; cUthFk; fl;likg;G rhyfk; vdg;gLk;.

• xOq;fhd Nfhyk; xd;iwf; nfhz;bUj;jYk;> kPz;Lk; kPz;Lk; mikAk;

mbg;gil myfpdhy; cUthfp ,Uj;jYk; rhyfj;jpd; nghJ ,ay;G

MFk;.

• rhyff; fl;likg;Gld; $ba gy;NtW rlg;nghUs;fs; ,aw;ifapy; cs;sd.

• mZf;fs;> %yf;$Wfs; my;yJ mad;fs; xOq;fhd Nfhynkhd;wpw;Nfw;g

mike;j rhyf xOq;fikg;Gld; $ba rlg;nghUs;fs; cs;sd.

• rhyf rlg;nghUl;fspd; mbg;gil myFfSf;Nfw;g mit gpd;tUkhW

tifg;gLj;jg;gLk;.

• Vftpd / Xupd mZr; rhyfq;fs;

• gy;ypd mZr; rhyfq;fs;

• Kidtpy; %yf;$w;Wr; rhyfk;

• KidT %yf;$w;Wr; rhyfk;

• mad; rhyfk;

• rhyfr; rlg;nghUspd; mbg;gil myFfspd; jd;ikf;Nfw;g rhyfj;ij

cUthf;Fk; gpizg;Gf;fs; gytifahdit.

• rhyfj;ijf; fl;likf;Fk; NghJ cUthFk; gpizg;gpd; jd;ik rhyfj;jpd;

ngsjPf ,ay;gpd; kPJ nry;thf;Fr; nrYj;Jk;.
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• Xupd mZr; rhyfq;fs;

• Xupdkhd mZf;fisAila ituk;> fhupak; vd;gtw;wpd; rhyfq;fs;

Xupd mZr; rhyfq;fSf;F cjhuzq;fshFk;.

cU 2.4.1 ituj;jpd; rhyf mikg;G cU 2.4.2 fhupaj;jpd; rhyf mikg;G

• gy;ypd mZr; rhyfq;fs;

• Xupd> gy;ypd mZr;rhyfq;fs; mZf;fs; xd;Nwhnlhd;W gq;fPl;L

tYg;gpizg;gpdhy; ,izf;fg;gLk;NghJ Njhd;Wfpd;wd.

             cU 2.4.3 rpypf;fhtpd; rhyf mikg;G

• gy;ypd mZf;fs; %yk; cUthFk; rpypf;fdPnuhl;irl;L> gy;ypd

mZr;rhyfj;jpw;fhd cjhuzkhFk;.

• Xupd> gy;ypd mZr;rhyfq;fisAila gjhu;j;jq;fs; cau;td;ik>

cau; cUFepiyfs; / nfhjpepiyfs; cilad. Vnddpy; ,it

typikahd gq;fPl;LtYg;gpizg;Gfspdhy; cUthfpd;wd.

• mZr;rhyfq;fspy; cs;s gq;fPl;LtYg; gpizg;Gfs; kpfTk; typik

ahdjhy; mtw;wpw;F fiurypDs; nry;Yk; Nghf;F ,y;iy.

• mZr;rhyfq;fspy; miraj;jF ,yj;jpud;fs; ,y;yhjjhy; kpd;idf;

flj;JtJ ,y;iy. (tpjptpyf;F fhupak;)

• Kidtpy; %yf;$w;Wr; rhyfq;fs;

• mabd; gspq;Ffs; Kidthf;fkw;w  mabd; %yf;$Wfspdhyhd

Kidtpy; %yf;$w;W rhyfj;jpw;F cjhuzkhFk;.

cU 2.4.4 mabd; rhyfk;cU 2.4.4 mabd; rhyfk;cU 2.4.4 mabd; rhyfk;cU 2.4.4 mabd; rhyfk;cU 2.4.4 mabd; rhyfk;

0

1.54 A

>

0

1.41 A

>

0

3.35 A
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• Kidthf;fkw;w %yf;$Wfs; xd;Wlndhd;W J}z;ba ,UKidT

fSf;fpilapyhd ftu;r;rp tpirfspdhy; ,iztjpdhy; Kidtpy;

%yf;$w;W rhyfq;fs; cUthfpd;wd.

• Kidtpy; %yf;$w;W rhyfq;fisAila gjhu;j;jq;fspy;> %yf;$W

fs; xd;Nwhnlhd;W typik Fiwe;j  te;ju;thypR tpirfspdhy;

,izf;fg;gLtjpdhy; Vida tif rhyf gjhu;j;jq;fSld; xg;gpLk;

NghJ jho;thd fbdj;jd;ik> jho;e;j cUFepiyfs; / nfhjpepiy

fs; cilad.

• Kidtpy; %yf;$w;W rhyf gjhu;j;jq;fs; Kidthf;fkw;w fiug;ghd;

fspy; fiuAk;.  fhuzk;  mit  Kidthf;fkw;w %yf;$Wfis

Ailad. ,it kpd;idf; flj;JtJ  ,y;iy.  fhuzk;  ,tw;wpy;

miraj;jF ,yj;jpud;fs; ,y;iy.

• KidT %yf;$w;Wr; rhyfk;

• gdpf;fl;b gspq;Ffs; KidT %yf;$w;W rhyfnkhd;Wf;fhd rpwe;j

cjhuzkhFk;.

cU 2.4.5 gdpf;fl;bapd; gspq;FcU 2.4.5 gdpf;fl;bapd; gspq;FcU 2.4.5 gdpf;fl;bapd; gspq;FcU 2.4.5 gdpf;fl;bapd; gspq;FcU 2.4.5 gdpf;fl;bapd; gspq;F

• epiyahd  ,UKidTfSf;fpilapyhd  ftu;r;rp  tpirfspdhy;

Kidthf;fKila %yf;$Wfs; ,iztjpdhy; KidT %yf;$w;Wr;

rhyfk; cUthfpd;wJ.

• KidT %yf;$w;Wr; rhyfq;fis cila gjhu;j;jq;fs; Kidthf;f

Kila fiug;ghd;fspy; fiuAk; Nghf;if $ba mstpy; cilad.

Mdhy;  miraj;jF  ,yj;jpud;fs;  ,y;yhjgbapdhy;  kpd;idf;

flj;JtJ ,y;iy.

• KidT %yf;$w;W rhyfq;fisAila gjhu;j;jq;fspy; %yf;$Wfs;

epiyahd ,UKidT-epiyahd ,UKidT ftu;r;rp tpirfspdhy;

(Ijurd; gpizg;Gfs;) ,iztjpdhy;> Kidtpy; %yf;$w;Wr; rhyf

gjhu;j;jq;fspYk; cau;e;j fbdj; jd;ik> cUFepiyfs; /nfhjpepiy

fs; cilad.
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• mad; rhyfq;fs;

• Nrhbak; mad;fisAk; FNshiul;L mad;fisAk; cila Nrhbak;

FNshiul;L> mad; rhyfj;jpw;F xU cjhuzkhFk;.

         cU 2.4.6 cU 2.4.6 cU 2.4.6 cU 2.4.6 cU 2.4.6  gspq;Fr; rhyfk; gspq;Fr; rhyfk; gspq;Fr; rhyfk; gspq;Fr; rhyfk; gspq;Fr; rhyfk;

• NeNuw;wKila> kiwNaw;wKila mad;fSf;fpilNa cUthFk;

typikahd epiykpd; ftu;r;rp tpirfspdhy; mad;fs; ,izf;fg;

gLtjpdhy; mad; rhyfq;fs; cUthfpd;wd.

• mad; rhyfq;fisAila gjhu;j;jq;fspy; typikahd epiykpd;

ftu;r;rpfs; fhzg;gLtjpdhy; cau; td;ik> cau; cUFepiyfs;/

nfhjpepiyfs; cilad. mad; rhyfq;fs; KidTf; fiug;ghd;fspy;

fiuAk; jd;ik $bait.

• mad; rhyfq;fis cila gjhu;j;jq;fspy; jpz;k epiyapy; miraj;

jF ,yj;jpud;fs; / mad;fs; ,y;yhjgbapdhy; kpd;idf; flj;JtJ

,y;iy.

• mad; rhyfq;fisAila  gjhu;j;jq;fs;  jputepiyapy;  my;yJ

fiury;  epiyapy;  miraj;jF  mad;fisf;  nfhz;bUg;gjdhy;

kpd;idf; flj;Jk;.

• cNyhfr; rhyfk;

• 2.1 Ig; ghu;f;fTk;.

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• tFg;gpw;F xU rhyfj;jpd; glj;ijf; fhz;gpf;fTk;.

• gpd;tUk; gpur;rpidfis tFg;gpy; Kd;itf;fTk;.

• rhyfk; vd;why; vd;d?

• rhyfq;fspy; fhzg;gLk; nghJthd ,ay;Gfs; vit?

• rhyf xOq;fikg;Gila gjhu;j;jq;fs; cs;sdth?

• rhyf xOq;fikg;Gila gjhu;j;jq;fspy; cs;s gpizg;G tif ahJ?

• tFg;ig Ie;J FOf;fshfg; gpupj;J xt;nthU FOtpw;Fk; xt;nthU

tif Jizahd ,ilj;jhf;fq;fis toq;Ff.

• xt;nthU FOitAk; mtu;fSf;F toq;fpa Jizahd ,ilj;jhf;fj;ij

cila rhyfj;jpd; jd;ikAld; gpd;tUk; ,ay;Gfis njhlu;GgLj;jf;

$Wf.

• cUFepiy / nfhjpepiy • kpd;flj;Jk; Mw;wy;

• td;ik • fiujpwd;

Na+ Cl-
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Nju;r;rp 3.0 : ,urhad fzpj;jy;fisj; jpUj;jkhfr; nra;thu;.

Nju;r;rp kl;lk; 3.1 : mZf;fSlDk; %yf;$WfSlDk; njhlu;Gila

ngsjPf fzpaq;fisg; gad;gLj;jp ,urhad #j;jpuq;

fis cUthf;FtJld; nghUj;jkhd khwpypfisg; gad;

gLj;jp fzpj;jy;fis Nkw;nfhs;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :

• mtfhjNuhtpd; khwpyp (L)> guNl khwpyp (F) Mfpatw;wpd; ngWkhdq;fis

myFfSld; Fwpg;gpLthu;.

• mtfhjNuhtpd; khwpyp> guNl khwpyp njhlu;ghd  fzpj;jy;fspyPLgLthu;.

• mikg;G vd;gij tiuaWg;ghu;.

• jpzpTg; gpd;dk;> fdtsTg; gpd;dk;> %y; gpd;dk; Mfpatw;iw tiuaiw

nra;thu;.

• jpzpTg; gpd;dk;;> fdtsTg; gpd;dk;> %y; gpd;dk; Mfpad njhlu;ghd

gpur;rpidfisj; jPu;g;ghu;.

•  vd miof;fg;gLk; fzpak; nrwpT vd tiuaWg;ghu;.

• > >  mbg;gilapy; $wg;gLk;

mikg;ig ntspg;gLj;Jthu;.

• > >  mbg;gilapy; mikg;ig

Jzpe;J $wp fzpj;jy;fis Nkw;nfhs;thu;.

• rjtPjf; fl;likg;G jug;gl;Ls;s NghJ> mDgt #j;jpuj;ijAk;> mDgt

#j;jpuKk; rhu;%yf;$w;Wj; jpzpTk; jug;gl;Ls;sNghJ %yf;$w;Wr;

#j;jpuj;ijAk; jPu;khdpg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• mtfhjNuhtpd; khwpyp; (L)

L = N/n   vDk; rkd;ghl;bd; %yk; Fwpg;gplg;gLk;.

,q;F   Jzpf;iffspd; vz;zpf;if

  gjhu;j;jj;jpd; msT

mtfhjNuhtpd; khwpyp; (L) = 6.022×1023 mol-1

• guNl khwpyp; (F)

guNlapd; khwpypahdJ GNuhj;jdpd; %y; Vw;wk; vd tiuaWf;fg;gl;

Ls;sJ. (14.5 Ig; ghu;f;fTk;.)

L = mtfhjNuhtpd; khwpyp;

e = ,yj;jpudpd; Vw;wk; F = guNl khwpyp (96500 C mol-1)



38

• mikg;ig Fwpg;gpLtjw;F gy;NtW topKiwfs; cs;sd. mitahtd:

• jpzpTg;gpd;dk;

• fdtsTg; gpd;dk;

• %y;gpd;dk;

•

•

•  Mf mikg;G tpfpjk; xd;W Fwpg;gplg;gLk;NghJ mJ

nrwpT vdg;gLk;.

• A, B fyitapy;>

 A apd; jpzpTg; gpd;dk; =

 A apd; fdtsTg; gpd;dk; =

A apd; %y; gpd;dk;

• kpy;ypadpd; gFjpfshf Fwpg;gplg;gLk; (ppm)

fl;likg;G } gpd;dk; × 106

• gpy;ypadpd; gFjpfshf Fwpg;gplg;gl;Ls;s (ppb)

fl;likg;G } gpd;dk; × 109

cjhuzk;:

20.000 g ePu; fiurypy; 0.020 g  A vDk; jputpak; mlq;fpAs;sJ.

(I) A jputpaj;jpd; jpzpTg; gpd;dk;

(II) mjd; ngWkhdk; ppm fspy;

           A apd; jpzpT

A apd; jpzpT + Bapd; jpzpT

A, B fyitapd; nkhj;jf; fdtsT

                       A apd; fdtsT

          A %y;fspd; vz;zpf;if

A  apd; %y; + B apd; %y;
=
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• mikg;gpd; rpwpa ngWkhdq;fis ppm y; my;yJ ppb y; $Wthu;.

• ePupd; mlu;j;jp  MFk;. Ijhd ePu;f; fiurnyhd;wpd; mlu;j;jp

1000 g dm-3. MfNt> 1dm3 fiurypd; jpzpT = 1 kg = 1000 g = 1000000 mg

mt;thwhd rkaj;jpy;>

 tpfpjkhtJ ppm vdf; $wyhk;.

jpzpTg; gpd;dkhf> 1ppm vd;gJ 1000000 mg ghfq;fspy; 1 mg mlq;Fk;

vd;gjhFk;.

MfNt Ijhd fiurypy;>

1 ppm  = 1 mg kg -1 = 1 mg dm -3

= 1 g g -1

= 1 g cm -3

cjhuzk;:- xU fiurypy; Fe3+ ,d; mikg;G 1.5 ppm  MFk;.

,jd; mikg;ig fdnlrpkPw;wUf;F %ypy; jUf.

1'5 ppm  = 1.5 mg dm-3

• rjtPj fl;likg;G

cjhuzk; :

158.04 g KMnO
4
 ,y; Ak;> ck;> Tk;

mlq;Fk;.

K apd; jpzptpd; rjtPjk; } %

Mn ,d; jpzptpd; rjtPjk; } %

O tpd; jpzptpd; rjtPjk;  } %

• mDgtr; #j;jpuk;

Nru;itapd; fl;likg;Gld; nghUe;Jk; tifapy;> mZf;fSf;fpilNa

vspa KO vz; tpfpjj;ijf; fhl;Lk; #j;jpuk; mjd; mDgt #j;jpu

khFk;.

cjhuzk; : ngd;rPdpd; mDgt#j;jpuk; 

CH

 MFk;.
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• %yf;$w;Wr; #j;jpuk;

Nru;itnahd;wpd; %yf mZf;fspd; vz;zpf;ifiaj; jpl;ltl;lkhff;

fhl;Lk; #j;jpuk; %yf;$w;Wr; #j;jpukhFk;.

cjhuzk;: ePupd; %yf;$w;Wr;  #j;jpuk; H
2
O. Nru;itnahd;wpd; rhu;

%yf;$w;Wj; jpzptpw;Fk; rhu; mDgt #j;jpuj;jpd; jpzptpw;Fkpilapyhd

tPjk; KO vz;zhf mikAk;.

cjhuzk; : ngd;rPdpd; %yf;$w;Wr;#j;jpuk;  MFk;.

  %yf;$w;W #j;jpuk; = (mDgt #j;jpuk;)

cjhuzk; :

Nrjd Nru;itnahd;wpd; jpzptpd; mbg;gilapy; C=  48.12 % ck;> H=8.32%

ck; N = 21.20 % mlq;Fk;. vQ;rpa rjtPjk; xl;rprdhFk;.

(i) Nru;itapd; mDgt#j;jpuj;ijj; Jzpf.

(ii) Nru;itapd; rhu; %yf;$w;Wj;jpzpT 155 Mapd;> Nru;itapd; %yf;$w;W

#j;jpuj;ijj; Jzpf.

H = 1.01 C = 12.00 N = 14.00 O = 16.00

C, H, N  Mfpatw;wpd; jpzptpd; rjtPjj;jpd; nkhj;jk;

= 48.12+ 8.32+21.20 = 77.64%

/ xl;rprdpd; jpzpT = 100 - 77.64

= 22.36%

100 g  Nru;itia ftdj;jpy; nfhs;Sk; NghJ

C H N O

fl;likg;G (jpzptpy;) 48.12 8.32 21.20 22.36

fl;likg;G (%y;fspy;) 48.12 8.32 21.20 22.36

12 .00 1 .01    14 .00   16.00

%y; 4.01 8.32  1.51  1.40

%y; tpfpjk;  4.01 8.32  1.51  1.40

1.40 1.40  1.40  1.40

%y; tpfpjk; 2.9 5.9  1.1  1

KO vz; tpfpjk; 3 6  1  1

mDgt #j;jpuk;  C
3
H

6
NO

rhu; mDgt #j;jpuj;jpd; jpzpT =  3 (C) + 6 (H) + 1(N) + 1(O)

=  3 (12) + 6 (1) + 1(14) +1(16)

=  72

} n
rhu; mDgt #j;jpuj;jpd; jpzpT

   rhu; %yf;$w;Wj; jpzpT

n
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Nru;itapd; rhu; %yf;$w;Wj;jpzpT = 155

MfNt = 155/72

          n = 2.15

n  KO vz; Mifahy;       n = 2

%yf;$w;Wr; #j;jpuk; = (C
3
H

6
NO)

 n

= C
6
H

12
N

2
O

2

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• khztu;fis FOf;fshf;fp mtfhjNuhtpd; khwpyp> guNlapd; khwpyp

Mfpad gw;wpa jfty;fisf; fye;Jiuahl topg;gLj;Jq;fs;.

• mtw;Wld; njhlu;ghd vspa gpur;rpidfis rku;g;gpj;J mtw;iw jPu;g;gjpy;

khztiu <LgLj;Jq;fs;.

• njhFjpfspy; mlq;Fgit gw;wp mstwp uPjpahd jfty;fis gy;NtW

Kiwfspy; khztUf;F Kd;itAq;fs;.

• jpzpTg; gpd;dk;> fdtsTg; gpd;dk;> %y; gpd;dk; Mfpatw;iw jf;fthW

gad;gLj;jp mj;njhFjpfspd; mikg;ig $w khztu;fis topg;

gLj;Jq;fs;.

• pph, ppt, ppm Mfpatw;iw jf;fthW Nju;e;njLj;J mikg;igf; $w

topg;gLj;Jq;fs;.

• rjtPj fl;likg;G jug;gl;Ls;s NghJ Nru;itfspd; mDgt #j;jpuj;ijAk;

%yf;$w;Wr; #j;jpuj;ijAk; rupahfg; ngw khztiug; topg;gLj;Jq;fs;.
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Nju;r;rp 3.0 : ,urhad fzpj;jy;fisj; jpUj;jkhfr; nra;thu;.

Nju;r;rp kl;lk; 3.2 : rkg;gLj;jg;gl;l rkd;ghLfisf; nfhz;L fzpj;jy;

fisr; nra;thu;.

ghlNtisfs; : 09

fw;ww; NgWfs; :

• jpzpT> Vw;wf; fhg;G gw;wp ftdj;jpy; nfhz;L ,urhad rkd;ghl;bd;

rkepiyiar; Nrhjpg;ghu;.

• jug;gl;l fUr; rkd;ghLfisr; rkg;gLj;Jthu;.

• fz;lwpjy; Kiw> jho;j;jy;> xl;rpNaw;w Kiw Mfpatw;wpd; JizAld;

rkd;ghLfis rkg;gLj;Jthu;.

• jpzpTkhd KiwAld; njhlu;Gila gpur;rpidfisj; jPu;g;ghu;.

• Ba2+  Ig; gad;gLj;jp xU fiurypy; cs;s ry;Ngw;W mad;fspd; nrwpit

gupNrhjid uPjpahfj; jPu;khdpg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• ,urhad rkd;ghl;bd; %yk; mstwpuPjpahd jfty;fisg; ngw mJ

jpzpT> Vw;wk; rhu;ghf rkg;gLj;jg;gl Ntz;Lk;.

•

NkYs;s rkd;ghl;by; mZf;fs;> Vw;wq;fs; rkg;gLj;jg;gl;Ls;sd.

• fPNofhl;bathW vspa fUj;jhf;fq;fis rkg;gLj;j vjpu;ghu;f;fg;gLfpwJ.

• fz;lwpjy; Kiw fz;lwpjy; Kiw fz;lwpjy; Kiw fz;lwpjy; Kiw fz;lwpjy; Kiw (Inspection method)

jhf;fpfspYk; tpisTfspYk; mlq;Fk; xt;nthU mZf;fspdJk;

vz;zpf;ifiar; rkg;gLj;Jtjd; %yk; rkd;ghl;il rkg;gLj;jy;

fz;lwpjy; Kiw vdg;gLk;.

• xl;rpNaw;w xl;rpNaw;w xl;rpNaw;w xl;rpNaw;w xl;rpNaw;w / jho;j;jy; jhf;fq;fis xl;rpNaw;w vz; khw;wj;ijg; jho;j;jy; jhf;fq;fis xl;rpNaw;w vz; khw;wj;ijg; jho;j;jy; jhf;fq;fis xl;rpNaw;w vz; khw;wj;ijg; jho;j;jy; jhf;fq;fis xl;rpNaw;w vz; khw;wj;ijg; jho;j;jy; jhf;fq;fis xl;rpNaw;w vz; khw;wj;ijg;

gad;gLj;jpr; rkg;gLj;jy;.gad;gLj;jpr; rkg;gLj;jy;.gad;gLj;jpr; rkg;gLj;jy;.gad;gLj;jpr; rkg;gLj;jy;.gad;gLj;jpr; rkg;gLj;jy;.

cjhuzk; :- Cu Ijhd HNO
3
 Ald; jhf;fkile;J Cu (NO

3
)

2 
> 

  Mfpatw;iwg; ngw;Wj; jUk;.
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(i) xl;rpNaw;w epiyfspy; cs;s khw;wq;fisf; fhz;f.

(ii) khw;wPL nra;ag;gl;l ,yj;jpud;fisr; rkg;gLj;Jtjw;Fupa mZf;

fSf;F Fzfq;fisr; Nru;f;f.

(iii)  Vida mZf;fisr; rkg;gLj;Jf.

(tyJ gf;fj;jpYs;s MW iej;jpNuw;W mad;fisr; rkg;gLj;j> ,lJ

gf;fj;jpy; Nkyjpf MW HNO
3
  %yf;$Wfs; Nru;f;fg;gLk;.)

••••• xl;rpNaw;wy; xl;rpNaw;wy; xl;rpNaw;wy; xl;rpNaw;wy; xl;rpNaw;wy; /  jho;j;jy; miuj; jhf;fq;fspd; JizAld; jhf;fq;jho;j;jy; miuj; jhf;fq;fspd; JizAld; jhf;fq;jho;j;jy; miuj; jhf;fq;fspd; JizAld; jhf;fq;jho;j;jy; miuj; jhf;fq;fspd; JizAld; jhf;fq;jho;j;jy; miuj; jhf;fq;fspd; JizAld; jhf;fq;

fisr; rkg;gLj;jy;.fisr; rkg;gLj;jy;.fisr; rkg;gLj;jy;.fisr; rkg;gLj;jy;.fisr; rkg;gLj;jy;.

cjhuzk;:- Cu Ijhd HNO
3
 Ald; jhf;fkile;J Cu (NO

3
)

2 
> 

2NO,  H O

  Mfpatw;iwg; ngw;Wj; jUk;.

jho;j;jy; miuj; jhf;fk;jho;j;jy; miuj; jhf;fk;jho;j;jy; miuj; jhf;fk;jho;j;jy; miuj; jhf;fk;jho;j;jy; miuj; jhf;fk;

xl;rpNaw;w miuj; jhf;fk;xl;rpNaw;w miuj; jhf;fk;xl;rpNaw;w miuj; jhf;fk;xl;rpNaw;w miuj; jhf;fk;xl;rpNaw;w miuj; jhf;fk;

rkg;gLj;jpa mad; rkd;ghLrkg;gLj;jpa mad; rkd;ghLrkg;gLj;jpa mad; rkd;ghLrkg;gLj;jpa mad; rkd;ghLrkg;gLj;jpa mad; rkd;ghL

rkg;gLj;jpa ,urhadr; rkd;ghLrkg;gLj;jpa ,urhadr; rkd;ghLrkg;gLj;jpa ,urhadr; rkd;ghLrkg;gLj;jpa ,urhadr; rkd;ghLrkg;gLj;jpa ,urhadr; rkd;ghL

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• xl;rpNaw;w vz;iz mwpKfg;gLj;jp> ntt;NtW Nru;itfspy; %yfq;fspy;

xl;rpNaw;w vz;fisf; fhz khztu;fis topg;gLj;Jf.

• jpzpTkhdk; njhlu;ghd gpur;rpidfisj; jPu;f;f khztu;fis topelj;Jf.

• p FO> d FO %yfq;fisf; fw;gpf;Fk;NghJ rkd;ghLfisr; rkg;gLj;j

re;ju;g;gk; toq;Ff.

• fz;lwpjy; Kiw> xl;rpNaw;w - jho;j;jy; njhlu;ghd gpur;rpidfisj;

jPu;f;f khztu;fSf;F xg;gil toq;Ff.

• mikg;G njhlu;ghd fzpj;jy;fis toq;fp khzt FOf;fs; mtw;iwj;

jPu;g;gjw;F mwpTWj;jy; toq;Ff.
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Nju;r;rp 4.0 : rlg;nghUspd; thA epiyapd; elj;ijfis EZfp

Muha;thu;.

Nju;r;rp kl;lk; 4.1 : rlg;nghUspd; gpujhd %d;W epiyfspd; ,ay;Gfis

tpsf;Ftjw;fhf mtw;wpd; Jzpf;iffspd; xOq;fikg;

igg; gad;gLj;Jthu;.

ghlNtisfs; : 01

fw;wy; NgWfs; :

• rlg;nghUspd; gpujhd %d;W epiyfshd jpz;kk;> jputk;> thA

Mfpatw;wpd; Jzpf;iffspd; xOq;fikg;ig tptupg;ghu;.

• Jzpf;iffspd; xOq;fikg;gpd; JizAld; jpz;kk;> jputk;> thA

Mfpatw;wpd; fdtsT> mlu;j;jp> tbtk;> mKf;fg;gLjd;ik Mfpa

gz;Gfis xg;gpl;L Nehf;Fthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd ifNaL :

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• nghUj;jkhd Nkw;Nfhs;fspd; JizAld; rlg;nghUspd; njhlu;r;rpaw;w

jd;ik gw;wpa rhd;Wfis ntspg;gLj;Jthu;.

• jpz;kk;> jputk;> thAg; gjhu;j;jq;fspd; Jzpf;iffspd; xOq;fikg;ig

gw;wpa khztupd; Kd;dwpit Qhgfg;gLj;Jq;fs;.

• jpz;kk;> jputk;> thA Jzpf;iffspd; xOq;fikg;gpid tpgupj;J mjd;

JizAld; fdtsT> tbtk;> mKf;fg;gLjd;ik> rhu;glu;j;jp Mfpa

gz;Gfis xg;gpl khztiu <LgLj;Jthu;.

• nghUj;jkhd vspa nraw;ghLfs; rpytw;iw nra;Jfhl;b rlg;nghUspd;

njhlu;r;rpaw;w jd;ik gw;wpa rhd;Wfis ntspg;gLj;Jthu;.

     ,ay;G

fdtsT

tbtk;

mlu;j;jp

mKf;fg;gLk; jfT

    jpz;kk;

jpl;ltl;lkhdJ

jpl;ltl;lkhdJ

cau; ngWkhdk;

mKf;f KbahJ

     jputk;

jpl;ltl;lkhdJ

mlq;Fk; nfhs;fyj;jpd;

tbtj;ijf; nfhz;lJ.

vdpDk; nfhs;fyj;jpd;

nkhj;jf; fdtstpYk;

gue;jpUf;fkhl;lhJ

cau; ngWkhdk;

mKf;f KbahJ

      thA

mlq;Fk; nfhs;fyj;jpd;

KOf; fdtsitAk;

mlf;Fk;

mlq;Fk;

nfhs;fyj;jpd; nkhj;j

fdtsit mlf;Fk;

jho; ngWkhdk;

nfhz;lJ

ngUkstpy; mKf;f

KbAk;
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Nju;r;rp 4.0 : rlg;nghUspd; thA epiyapd; elj;ijfis EZfp Muha;thu;.

Nju;r;rp kl;lk; 4.2 : nka; thAf;fspd; elj;ijia tpsf;Ftjw;fhf ,yl;rpa

thA khjpupiag; gad;gLj;Jthu;.

ghlNtisfs; : 08

fw;wy; NgWfs; :

• ,yl;rpa thAr; rkd;ghl;il Fwpg;gpl;L mjd; nrhw;gjq;fis mwpKfQ;

nra;thu;.

• ,yl;rpa thAit tpgupg;ghu;.

• ,yl;rpa thAr; rkd;ghl;bd; JizAld; nghapy;> rhs;];> mtfhjNuh

tpjpiag; ngWthu;.

• thAnthd;wpd; %yu; fdtsit gupNrhjid %yk; ngw;W mwpf;ifg;

gLj;Jthu;.

• ,yl;rpathA rkd;ghL njhlu;ghd gpur;rpdq;fisj; jPu;g;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• thAnthd;wpd; ntg;gepiy> mKf;fk;> fdtsT> gjhu;j;jj;jpd; msT

(%y;) Mfpad thAtpd; elj;ijapy; nry;thf;Fr; nrYj;Jk;. thA

njhlu;ghd Nkw;gb ehd;F fzpaq;fSf;Fkpilapyhd njhlu;ghf>

,yl;rpa thA rkd;ghl;ilf; fhl;lyhk;.

PV = nRT thA khwpyp R = 8.314 J K-1 mol-1

• ve;j ntg;gepiyapYk; mKf;fj;jpYk; Nkw;Fwpj;j rkd;ghl;bw;F ,zq;fp

elf;Fk; thAf;fs; ,yl;rpa thA vdg;gLk;.

• ,yl;rpa thA rkd;ghl;bd; JizAld; nghapypd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; nghapypd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; nghapypd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; nghapypd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; nghapypd; tpjpia

ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.

PV = nRT

khwh ntg;gepiyapy;> jug;gl;l thAj; jpzpnthd;wpd; ngUf;fk;

khwpypahFk;. 

R

khwpypahifahy;  khwpypahFk;.

 (my;yJ  my;yJ )

mjhtJ khwh ntg;gepiyapy; jug;gl;l thAj; jpzptpd; mKf;fk; thAtpd;

fdtstpw;F Neu;khW tpfpj rkdhf mikAk;. (nghapypd; tpjp)

• ,yl;rpa thA rkd;ghl;bd; JizAld; rhu;s;rpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; rhu;s;rpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; rhu;s;rpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; rhu;s;rpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; rhu;s;rpd; tpjpia

ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.



46

khwh thAj; jpzpnthd;wpd; mKf;fk; khwhjpUf;Fk; NghJ 

khwpypahFk;.

my;yJ  my;yJ 

mjhtJ khwh mKf;fj;jpYs;s jug;gl;l thAj; jpzpnthd;wpd; fdtsT

thAtpd; jdp ntg;gepiyf;F Neu;tpfpj rkdhf mikAk;. (rhs;rpd; tpjp)

• ,yl;rpa thA rkd;ghl;bd; JizAld; mtfhjNuhtpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; mtfhjNuhtpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; mtfhjNuhtpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; mtfhjNuhtpd; tpjpia,yl;rpa thA rkd;ghl;bd; JizAld; mtfhjNuhtpd; tpjpia

ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.ca;j;jwpjy;.

,q;F  Mfpad KiwNa thA %yf;$Wfspd; vz;zpf;ifAk;
mtfhjNuhtpd; khwpypAkhFk;. xNu ntg;gepiyapYk; mKf;fj;jpYk;

epyTk; 

A, B

 Mfpa thAf;fspd; xj;j fdtsTf;fhf>

Nkw;gb njhlu;igg; gad;gLj;jp>

mjhtJ xNu ntg;gepiyapYk; mKf;fj;jpYk; epyTk; ntt;NtW
thAf;fspd; rk fdtstpDs; rk vz;zpf;ifahd %yf;$Wfs;
fhzg;gLk;. (mtfhjNuhtpd; tpjp)

• %yu; fdtsT%yu; fdtsT%yu; fdtsT%yu; fdtsT%yu; fdtsT

• thA xd;wpd; %yu; fdtsT vd;gJ xU %y; thAtpd; fdtsthFk;.

xU thAtpd; %yu; fdtsT ntg;gepiy> mKf;fj;Jld; khWk;. ,jd;gb

0 0C, 1 atm ,y;  xU  %y;  thAtpd; fdtsthdJ epak ntg;gepiy>

mKf;fj;jpy; mt;thAtpd;  %yu; fdtsT vd tiuaWf;fg;gLk;.

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• jdp ntg;gepiyia mwpKfg;gLj;Jq;fs;.

• epak ntg;gepiyapYk; mKf;fj;jpYk;> ,yl;rpa thA %y; xd;W njhlu;

ghd jfty;fisg; gpujpapl;L> thA khwpypapd; ngWkhdj;ijg; ngw

khztiu <LgLj;Jq;fs;.

• nghapy;> rhs;];> mtfhjNuh tpjpfisf; Fwpg;gpl;L mtw;iw ,yl;rpa

thA rkd;ghl;bd; JizAld; ca;j;jwpa khztiu <LgLj;Jq;fs;.

• ,yl;rpa thAr; rkd;ghl;ilAk; mjd; NtW tbtq;fisAk; gad;gLj;jp

gpurpdq;fisj; jPu;f;f khztu;fis topg;gLj;Jq;fs;.
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Nju;r;rp 4.0 : rlg;nghUspd; thA epiyapd; elj;ijfis EZfp

Muha;thu;.

Nju;r;rp kl;lk; 4.3 : nka; thAf;fspd; elj;ijia tptupg;gjw;fhf thAf;fs;

njhlu;ghd ,af;ftpay; %yf;$w;W nfhs;ifiag;

gad;gLj;Jthu;.

ghlNtisfs; : 04

fw;wy; NgWfs; :

• thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;ifapd; vLNfhs;fisf;
Fwpg;gpLthu;.

• thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;ifr; rkd;ghl;ilf; Fwpg;gpl;L
mjpy; cs;s gjq;fis mwpKfQ; nra;thu;.

• thAf;fspd; gutiyg; ghjpf;Fk; fhuzpfis tpgupg;ghu;.
• kf;];nty; Nghy;l;];khd; tisap %yk; thA gw;wp Kd;itf;fg;gl;Ls;s

jfty;fis tptupg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;ifapd; vLNfhs;fs;:thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;ifapd; vLNfhs;fs;:thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;ifapd; vLNfhs;fs;:thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;ifapd; vLNfhs;fs;:thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;ifapd; vLNfhs;fs;:
• thAnthd;wpd; %yf;$Wfs; njhlu;r;rpahf vOkhwhf Neu;Nfhl;by;

vy;yhj; jpirapYk; NtWgl;l fjpapy; ,aq;fpf; nfhz;bUf;fpd;wd.
• vOkhwhf ,aq;Fk; %yf;$Wfs; xd;Wld; xd;W NkhJk;. mj;Jld;

ghj;jpuj;jpd; RtUlDk; NkhJk;. vy;yh Nkhjy;fSk; g+uz kPs;jF
jd;ikAilait.

• %yf;$Wfs; ,ilNa ftu;r;rp tpir> js;Sif tpir ,y;iy.
• %yf;$WfSf;fpilNaAs;s J}uj;Jld; xg;gpLk;NghJ %yf;$Wfspd;

fdtsT Gwf;fzpf;fj;jf;fJ.
• thA %yf;$Wfs; mlq;Fk; ghj;jpuj;jpd; Rtupd; kPJ NkhJtjhy; thA

mKf;fk; cz;lhfpwJ.
• %yf;$Wfs; xd;Wld; xd;W Nkhjp kPsg; ghAk;NghJ njhFjpapd; nkhj;j

,af;fg;ghl;Lr; rf;jp khwpypahFk;.

• thAf;fspd; %yf;$w;W ,af;ftpay; rkd;ghLthAf;fspd; %yf;$w;W ,af;ftpay; rkd;ghLthAf;fspd; %yf;$w;W ,af;ftpay; rkd;ghLthAf;fspd; %yf;$w;W ,af;ftpay; rkd;ghLthAf;fspd; %yf;$w;W ,af;ftpay; rkd;ghL

P  = mKf;fk; V = thAtpd; fdtsT

thA Jzpf;if xd;wpd; / %yf;$W xd;wpd; jpzpT

thA %yf;$Wfspd; vz;zpf;if / Jzpf;iffspd; vz;zpf;if

,il tu;f;f fjp

xt;nthU thA Jzpf;iffspdJk; fjp KiwNa c
1
, c

2
, ......, c

N

Mapd;

tu;f;f ,il%y fjp } 

ruhrup fjp = 
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• ahjhapDk; xU tif %yf;$Wfs;>  NtNwhu; tif %yf;$Wfs;

mlq;fpAs;s ntspnaq;Fk; tpahgpj;jy; guty; vdg;gLk;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: Ju;kzKs;s xU nghUis miwapy; itf;Fk; NghJ

mg;nghUspd; kzk; miwnaq;Fk; rPuhf tpahgpf;FkhW guty;

eilngWk;. jpz;kk; < jputk; < thA.

ntt;NtW thAf;fs; ntt;NtW Ntf tPjq;fspy; guTnkd gupNrhjid

fs; %yk; fz;lwpag;gl;Ls;sJ. mNkhdpah> Ijurd; FNshiul;L

%yf;$Wfs; tspapD}lhfg; gutp  cUthFk; tpjk; gpd;tUk;

mikg;gpy; fhl;lg;gl;Ls;sJ.

• rhu; %yf;$w;W jpzpT Fiwthd mNkhdpah %yf;$Wfspd; guty;

Ntf tPjk;> Ijurd; FNshiul;L %yf;$WfspYk; mjpfkhdJ

vd ,jpypUe;J njspthfpwJ.

• thAf;fspd; guty; Ntf tPjj;jpd; kPJ nry;thf;Fr; nrYj;Jk;

fhuzpfs;py; gug;gsT> nrwpTg; gbj;jpwd;> ntg;gepiy> %yu;jpzpT

Mfpatw;iwf; Fwpg;gply; NghJkhdJ.

• thAnthd;wpd; ,ilNtfk; ntg;gepiyAld; khWk; tpjj;ij fPNo

kf;];nty;> Nghy;];khd; tisap fhl;LfpwJ.

nrwp mNkhdpahf;

fiury;; ;; ;
IjNuh

FNshupf;fkpyk;

      Ntfk; / m s-1

F
w
pj
;j
 
f
j
pa
pY
s
;s

%
y
f
;$
w
;W
g
; 
g
pd
;d
k
;
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cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• thAf;fspd; ,af;ftpay; %yf;$w;Wr; rkd;ghl;il mwpKfk; nra;J

,af;ftpay; %yf;$w;Wf; nfhs;ifapd; vLNfhs;fs; gw;wp fye;Jiu

ahLq;fs;.

• kf];nty; Nghy;];khdpd; tisapiar; rku;g;gpj;J mtw;wpd; %yk;

thAf;fspd; elj;ijfs; gw;wp ngwg;gLk; jfty;fisg; gw;wpf; fye;Jiuahl

khztiuf; FOf;fshf <LgLj;Jq;fs;.

• Nrhjidg; nghUs; Nghj;jypDs; jput GNuhkpd; Jspnahd;iwr; Nru;j;J

%b> mtjhdpf;fr; nra;J gutiy fhl;rpg;gLj;Jq;fs;.
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Nju;r;rp 4.0 : rlg;nghUspd; thA epiyapd; elj;ijfis EZfp

Muha;thu;.

Nju;r;rp kl;lk; 4.4 : thAf; fyitnahd;wpd; elj;ijia tpsf;Ftjw;fhf

Nlhy;udpd; gFjp mKf;f tpjpiag; gad;gLj;Jthu;.

ghlNtisfs; : 03

fw;wy; NgWfs; :

• gFjp mKf;fk; vDk; gjj;ij tpsf;fp Nlhy;udpd; gFjp mKf;f tpjpia

njspTgLj;Jthu;.

• ,yl;rpa thA rkd;ghl;bd; JizAld; Nlhy;udpd; gFjp mKf;f tpjpia

ca;j;jwpthu;.

• Nlhy;udpd; gFjp mKf;f tpjpAld; njhlu;Gila gpur;rpdq;fisj; jPu;g;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• thAf; fyitnahd;wpd; nkhj;j mKf;fj;jpd; kPJ fyitapYs;s thAf;

$Wfs; gq;fspf;Fk; msT mtw;wpd; gFjp mKf;fq;fs; vd miof;fg;gLk;.

• thAf; fyitnahd;wpd; xU $W fyit cs;s ghj;jpuj;jpid jdpahf

milf;Fk; NghJ> mjdhy; Vw;gLj;jg;gLk; mKf;fk;> Fwpj;j thAf;

$wpd; gFjp mKf;fkhFk;.

• Nlhy;udpd; gFjp mKf;f tpjpNlhy;udpd; gFjp mKf;f tpjpNlhy;udpd; gFjp mKf;f tpjpNlhy;udpd; gFjp mKf;f tpjpNlhy;udpd; gFjp mKf;f tpjp

• xd;Wld; xd;W ,urhadj; jhf;fj;jpyPLglhj $WfSila thAf;

fyitnahd;wpd; nkhj;j mKf;fk; xt;nthU thAf; $wpd; gFjp

mKf;fj;jpd; $l;Lj; njhiff;Fr; rkdhFk;.

• A, B, C vDk; thAf;fs; mlq;Fk; fyitnahd;wpd; xt;nthU thAtpdJk;

gFjp mKf;fq;fs; KiwNa  Mapd;> fyitapd; nkhj;j

mKf;fk;  P } P
A
+ P

B 
+ P

C
 MFk;.

• ,yl;rpa thA rkd;ghl;bDjtpAld; Nlhy;udpd; gFjp mKf;f,yl;rpa thA rkd;ghl;bDjtpAld; Nlhy;udpd; gFjp mKf;f,yl;rpa thA rkd;ghl;bDjtpAld; Nlhy;udpd; gFjp mKf;f,yl;rpa thA rkd;ghl;bDjtpAld; Nlhy;udpd; gFjp mKf;f,yl;rpa thA rkd;ghl;bDjtpAld; Nlhy;udpd; gFjp mKf;f

tpjpia ca;j;jwpjy;.tpjpia ca;j;jwpjy;.tpjpia ca;j;jwpjy;.tpjpia ca;j;jwpjy;.tpjpia ca;j;jwpjy;.

A, B  thAf; fyitnahd;wpd; xt;nthU thATk; KiwNa n
A
 , n

B

%y;fis nfhz;lJ.

A  thAtpw;fhf>
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B  thAtpw;fhf>

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• tsp kz;lyk; gy;NtW thAf;fspd; fyitnahd;W vd Qhgfg;gLj;jp>

tspkz;ly mKf;fj;jpd; kPJ xt;nthU thAf; $wpdJk; gq;fspg;G

vt;thwhf mikAk; vd;gij rpe;jidf; fpsu;r;rp mbg;gilapy; fye;Jiu

ahLq;fs;.

• tFg;ig FOf;fshf;fp gpd;tUtd Nghd;w vspa gpur;rpdq;fisj; jPu;f;f

topfhl;Lq;fs;.

• thAf; fyitnahd;wpd; xt;nthU thAf; $wpdJk; gFjp mKf;fk;

jug;gl;Ls;s NghJ thAf;fspd; fl;likg;igAk; nkhj;j mKf;fj;ij

Ak; ngwy;.

• thAf; fyitapd; mikg;G>  nkhj;j  mKf;fk;  jug;gl;Ls;sNghJ

gFjp mKf;fq;fisf; fhzy;.

• thAf; fyitnahd;wpd; nkhj;j mKf;fKk; gFjp  mKf;fq;fSk;

jug;gl;Ls;s NghJ mjd; fl;likg;igj; Jzpjy;. (P
A
 = thA A apd;

%y;gpd;dk; × P
t 
)

 thAf; fyitf;fhf>
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Nju;r;rp 4.0 : rlg;nghUspd; thA epiyapd; elj;ijfis EZfp

Muha;thu;.

Nju;r;rp kl;lk; 4.5 : nka; thAf;fSf;Fg; gad;gLj;Jtjw;fhf ,yl;rpa thAr;

rkd;ghl;Lf;fhd jpUj;jq;fisg; gpNuupg;ghu;.

ghlNtisfs; : 02

fw;wy; NgWfs; :

• mKf;fg;gLfhuzpia tiutpyf;fzk; nra;J> nka; kw;Wk; ,yl;rpa

thA njhlu;ghf mg;ngWkhdq;fs; khw;wkilAk; tpjj;ij tiugpd;

JizAld; rku;g;gpg;ghu;.

• nka; thAf;fs; ,yl;rpa thAf;fspd; elj;ijapypUe;J tpyFtjw;F

fhuzq;fis ,af;ftpay; %yf;$w;Wf; nfhs;ifapd; vLNfhs;fspd;

mbg;gilapy; tpsf;Fthu;.

• nka;thAf;fs; ,yl;rpa elj;ijapypUe;J tpyFtjw;fhd jpUj;jq;fisAk;

cs;slf;fp jahupj;j rkd;ghnlhd;whf te;ju;thypd; rkd;ghl;ilr;

rku;g;gpg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

•

Z vd;gJ mKf;fg;gLfhuzpahFk;. ,yl;rpa thAf;fSf;F Z = 1.
,g;ngWkhdk; nka;thAf;fSf;F khwpyp my;y vd gupNrhjidfspd;

%yk; njspthfpAs;sJ.

• 273 K ntg;gepiyapd; NghJ gy;NtW thAf;fSf;fhd PV ngWkhdj;jpw;F

rhu;ghf Papd; tiuG

• jho; mKf;f epiyapy; nka; thAf;fs; ,yl;rpa elj;ijia mz;kpf;Fnkd

Nkw;gb tiuGfspd; %yk; njspthfpd;wJ.
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• ntt;NtW ntg;gepiyfspy; Ijurd; thA xU %ypd; PV/RT ngWkhdj;

jpw;F vjpuhf P apd; tiuG

• cau; ntg;gepiyapy; nka; thAf;fs; ,yl;rpa elj;ij mz;kpf;Fnkd

Nkw;gb tiugpd; %yk; njspthfpd;wJ.

• te;ju;thypd; rkd;ghL 

 mKf;fk;

 fdtsT

n = gjhu;j;jj;jpd; msT (%y;fspy;)

T = jdp ntg;gepiy

 mfpy thA xUik

a, b vdg;gLgit nka;thAf;fSf;fhd khwpypfs; (te;ju;thypd; khwpypfs;)

MFk;.  vd;gJ te;ju;thypd; ,ilj;jhf;fj;jhy; cUthFk; mKf;ff;

FiwT MFk;.  vd;gJ thA %yf;$Wfspd; fdtsTfSf;fhd

jpUj;jkhFk;.

• N.B:  te;ju;thypd; rkd;ghl;bd; JizAld; nra;ag;gLk; fzpj;jy;

 mtrpaky;y.

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• nka; thAf;fs; njhlu;ghf mKf;fg;gLfhuzp khw;wkilAk; tpjj;ij

tiugpd; cjtpAld; fw;gjw;F khztiu <LgLj;Jq;fs;.

• nka; thAf;fs; ,yl;rpa epiyikfspypUe;J tpyFtjw;F fhuzq;

fisAk;> mtw;iw ,yl;rpa thA elj;ijf;F mz;kpf;fr; nra;Ak;

epiyikfs; gw;wpAk; fye;Jiuahl khztiu <LgLj;Jq;fs;.

• nka; thAf;fs; njhlu;ghf gad;gLj;jf; $bathW te;ju;thy; rkd;ghl;by;

jpUj;jq;fs; Nru;f;fg;gl;Ls;s tpjj;ij fye;JiuahLq;fs;.

203 K

293 K

673 K

idea/gas

    200    400    600    800       P/atm

PV/RT

1.8

1.4

1.0 ,yl;rpa thA
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Nju;r;rp 5.0 : ntg;g cs;Siw> ve;jpug;gp njhlu;ghd khw;wq;fis

Muha;tjd; %yk;> ,urhadj; njhFjpfspd;  cWjpia

Ak; ,urhad khw;wk; epfOk; rhj;jpaj; jd;ikiaAk;

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 5.1 : ntg;g cs;SiwAld; njhlu;Gila vz;zf;fUf;fisj;

Njbawpthu;.

ghlNtisfs; : 04

fw;wy; NgWfs; :

• njhFjp> #oy;> vy;iy> %ba njhFjp> jpwe;j njhFjp> jdpikahf;fpa

njhFjp Mfpatw;wpw;F tiutpyf;fzk; $Wthu;.

• ntg;g cs;Siw>  ve;jpug;gpia ntg;g ,af;ftpay; ,ay;ghfTk; (Ther-

modynamic property), epiyj; njhopw;ghlhfTk; (Functions of state) mwpKfk;

nra;thu;.

• ml;ltizg;gLj;jpa ntg;g cs;Siwj; juTfspd; JizAld; jhf;fq;

fSf;fhd ntg;g cs;Siw khw;wq;fisj; Jzpthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• mfpyj;jpypUe;J> fw;wha;tjw;fhfj; Nju;e;njLj;j gFjpia njhFjpnjhFjpnjhFjpnjhFjpnjhFjp vd

miog;gu;.

• fw;wYf;fhf mfpyj;jpypUe;J Nju;e;njLj;j gFjp jtpu;e;j Vida ahTk;

#oy;#oy;#oy;#oy;#oy; vdg;gLk;.

• #oiyAk; njhFjpiaAk; gpupf;Fk; Nfhl;il vy;iyvy;iyvy;iyvy;iyvy;iy vd;gu;.

• vy;iya+lhf rf;jpAk; rlg;nghUSk; NtiyAk; gupkhwg;gLk; njhFjp

jpwe;j njhFjpjpwe;j njhFjpjpwe;j njhFjpjpwe;j njhFjpjpwe;j njhFjp vdg;gLk;.

• vy;iya+lhf rf;jpAk; NtiyAk; gupkhwg;gLk; njhFjp %ba njhFjp%ba njhFjp%ba njhFjp%ba njhFjp%ba njhFjp

vdg;gLk;. (vy;iy> rlg;nghUs; gupkhw;wj;jpw;F mDkjpf;fhJ.)

• vy;iya+lhf rf;jpAk; rlg;nghUSk; NtiyAk; gupkhwg;glhj njhFjp

jdpikahf;fpajdpikahf;fpajdpikahf;fpajdpikahf;fpajdpikahf;fpa njhFjpnjhFjpnjhFjpnjhFjpnjhFjp vdg;gLk;.

• rlg;nghUspd; mstpw;Nfw;g jPu;khdpf;fg;gLk; ,ay;Gfs; tpup ,ay;Gtpup ,ay;Gtpup ,ay;Gtpup ,ay;Gtpup ,ay;G

vdg;gLk;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: jpzpT> fdtsT> ntg;gf; nfhs;ssT

njhFjp

#oy;

vy;iy

rf;jpAk; rlg;nghUSk; NtiyAk;

rf;jpAk; NtiyAk;
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• rlg;nghUspd; mstpd;gb jPu;khdpf;fg;glhj ,ay;Gfs; nrwp ,ay;Gnrwp ,ay;Gnrwp ,ay;Gnrwp ,ay;Gnrwp ,ay;G

vdg;gLk;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: ntg;gepiy> mKf;fk;> mlu;j;jp> gpRf;Fik> %yu; fdtsT>

%yu; ntg;gf; nfhs;ssT.

• njhFjpnahd;wpd; ntg;gepiy> mKf;fk;> njhFjpapd; mikg;G Mfpad

gw;wpa tptuq;fs;> njhFjpapd; epiyfs; vdg;gLk;. Fwpj;j xU njhFjp

njhlu;ghd Nkw;gb jfty;fs; mj;njhFjpf;F rpwg;ghditahFk;.

• njhFjpnahd;wpd; Fwpj;j epiynahd;Wf;fhd rpwg;ghd ngWkhdj;Jld;

$ba ,ay;G> epiyj; njhopw;ghL vd miof;fg;gLk;. ,it njhFjpapd;

tuyhw;Wld; njhlu;Gilad my;y.

• epiyj; njhopw;ghL khw;wkhdJ mjd; Muk;g> ,Wjp epiyfspd; kPJ

khj;jpuk; jq;fpapUf;Fk;. ,J khw;wj;ij Vw;gLj;Jk; gbKiwapypUe;J

RahjPdkhdJ.

• fdtsT> ntg;gepiy> mlu;j;jp> KwpTr; Rl;b> ntg;g cs;Siw> ve;jpug;gp

Mfpad epiyj; njhopw;ghLfSf;fhd cjhuzq;fshFk;.

• khwh mKf;fj;jpd; fPo; njhFjpf;F toq;fg;gLk; my;yJ njhFjpnahd;

wpypUe;J ntspNaw;wg;gLfpd;w ntg;gj;jpd; msT ntg;g cs;Siw

khw;wk; ( ) vd miof;fg;gLk;. ,J ntg;g ,af;ftpay; ,ay;ghFk;.

mj;Jld; epiyj; njhopw;ghLk; MFk;.

• jhf;fk; xd;Wld; njhlu;Gila ntg;g cs;Siw khw;wk; 

tpisTfspdJk;> jhf;fp;fspdJk; ntg;g cs;Siw khw;wj;jpd; %yk;

ngwg;gLk;.

∆H =  HtpisTfs; -  Hjhf;fpfs;

• jhf;fnkhd;Wld; njhlu;Gila ntg;g cs;Siw khw;wk;

∆H < O Mapd; jhf;fk; Gw ntg;gj; jhf;fkhFk;.

∆H> O  Mapd; jhf;fk; mf ntg;gj; jhf;fkhFk;.

• IUPAC tpje;Jiug;gpd;gb> ntg;g cs;Siw khw;wq;fshdJ myF

jhf;fk; eilngw;Ws;s msTf;F (kJ mol-1) (Unit extent of reaction) mwpf;ifg;

gLj;jg;gl;Ls;sJ. IUPAC %yk; tpje;Jiuf;fg;gl;Ls;sgbahy; mjidg;

gad;gLj;jp nra;ag;gLk; fzpg;gPLfSk; rupahditahf Vw;Wf; nfhs;sg;

gLk;.

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• gy;NtW jhf;fq;fSld; njhlu;Gila jhf;fpfspdJk; tpisTfspdJk;

epak ntg;g cs;Siwapd; msTfs; (mjhtJ mtw;wpd; epak Njhd;wy;

ntg;g cs;Siwg; ngWkhdj;ij) khztu;fSf;F toq;fp> mj;jhf;fpfs;

njhlu;ghd ntg;g cs;Siw khw;wq;fis∆H = HtpisTfs ; -  Hjhf;fpfs;

JizAld; Jzpa khztiu topg;gLj;Jq;fs;.
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Nju;r;rp 5.0     : ntg;g  cs;Siw> ve;jpug;gp njhlu;ghd khw;wq;fis

Muha;tjd; %yk;> ,urhadj; njhFjpfspd; cWjpiaAk;

,urhad  khw;wk;  epfOk; rhj;jpaj; jd;ikiaAk;

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 5.2 : ntg;g cs;Siw khw;wq;fis Muha;tjd; %yk;

khw;wk; xd;W epfo;tjw;fhd rhj;jpaj; jd;ikia vjpu;T

$Wthu;.

ghlNtisfs; : 14

fw;wy; NgWfs; :

• ghlj;jpl;lj;jpy; mlq;fpAs;s ntg;g cs;Siw khw;wj;ijAk; epak

ntg;g cs;Siw khw;wj;ijAk; tiutpyf;fzk; $Wthu;.

• ntg;g cs;Siw glq;fs;> ntg;g ,urhad rf;fuq;fs; Mfpatw;wpd;

JizAld; gy;NtW nraw;ghLfs; njhlu;ghd ntg;g cs;Siw khw;wq;

fis Jzpthu;.

• gjhu;j;jq;fspd; fiuryhf;f ntg;gTs;Siwfis gupNrhjid %yk;

Jzpe;J mwpf;ifg;gLj;Jthu;.

• mkpyq;fs;> %yq;fs; Mfpatw;wpd; eLepiyahf;f ntg;g cs;Siwia

gupNrhjid %yk; Jzpe;J mwpf;ifg;gLj;Jthu;.

• ,lg;ngau;r;rp jhf;fnkhd;wpd; ntg;g cs;Siw khw;wj;ij gupNrhjid

%yk; Jzpe;J mwpf;if nra;thu;.

• vRtpd; tpjpapd; nghUj;jg;ghl;il jf;f gpuNahf gupNrhjidfs; %yk;

gupNrhjpj;J mwpf;ifg;gLj;Jthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• xU jhf;fj;jpd;  MdJ mKf;fj;Jld; khWgLk;.  ngWkhdq;fis

xg;gpLtjw;fhf vd;d mKf;fk; gad;gLj;jg;gLfpd;wJ vd;gJ vy;NyhUf;Fk;

njupe;jpUg;gJ mtrpakhFk;. 1 atmosphere (SI myF my;yhj), 101.325kPa

SI myFfis epak mKf;fkhf gad;gLj;jg;gLtJ toikahFk;. epak

mKf;fj;jpy; msf;fg;gLk; ntg;g cs;Siw khw;wq;fspd; ngWkhdq;

fshdJ epak ntg;g cs;Siw khw;wq;fs; vd miof;fg;gLk;. ,tw;wpw;

fhd rpwg;Gf; FwpaPlhf  toq;fg;gl;Ls;sJ.

• epak Njhd;wy; ntg;g cs;Siw epak Njhd;wy; ntg;g cs;Siw epak Njhd;wy; ntg;g cs;Siw epak Njhd;wy; ntg;g cs;Siw epak Njhd;wy; ntg;g cs;Siw 

• epak epiyapd; fPo; Nru;itapd; xU %y;> epak epiyapYs;s

mjd; Mf;ff;$w;W  %yfq;fspypUe;J  cUthFk; NghJ Vw;gLk;

ntg;g cs;Siw khw;wk;.

cjhuzk;:  Njhd;wypd; NghJ epak ntg;g cs;Siw

      286 kJ mol-1  MFk;. mjid ,t;thW fhl;lyhk;.

    mol-1
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• epak jfd ntg;g cs;Siwepak jfd ntg;g cs;Siwepak jfd ntg;g cs;Siwepak jfd ntg;g cs;Siwepak jfd ntg;g cs;Siw 

• epak epiyapd; fPo; %yfnkhd;wpd; my;yJ Nru;itnahd;wpd;

xU %y;> kpif xl;rprdpy; g+uzkhf jfdkilAk; NghJ Vw;gLk;

ntg;g cs;Siw khw;wk;.

• epak gpizg;Gg; gpupif ntg;g cs;Siwepak gpizg;Gg; gpupif ntg;g cs;Siwepak gpizg;Gg; gpupif ntg;g cs;Siwepak gpizg;Gg; gpupif ntg;g cs;Siwepak gpizg;Gg; gpupif ntg;g cs;Siw 

• epak epiyapd; fPo; thA  epiyapYs;s  Ngjnkhd;wpd; xU %y;

gpizg;ig cilj;J> thA epiyapYs;s $Wfshf khw;Wk; NghJ

Vw;gLk; ntg;g cs;Siw khw;wk;. (Fwpj;j xU Nru;itapd; my;yJ

%yfj;jpd; Fwpg;gpl;l xU gpizg;G njhlu;ghf $wg;gLk;)

Nkw;$wpa ngWkhdq;fspd; ruhrupg; ngWkhdkhdJ  %yf;$wpd; C-H

gpizg;gpd; epak ruhrupg; gpizg;Gg; gpupif ntg;g cs;Siw vdg;gLk;.

• epak eLepiyahf;f ntg;g cs;Siwepak eLepiyahf;f ntg;g cs;Siwepak eLepiyahf;f ntg;g cs;Siwepak eLepiyahf;f ntg;g cs;Siwepak eLepiyahf;f ntg;g cs;Siw 

• epak epiyapd; fPo; ePu; fiurypYs;s  mad;  %y; xd;W

ePu;f; fiurypYs;s mad; %y; xd;Wld; jhf;fkile;J 

%y; xd;iw cUthf;Fk; NghJ Vw;gLk;  ntg;g cs;Siw khw;w

khFk;.

    • epak ePNuw;w ntg;gTs;Siw epak ePNuw;w ntg;gTs;Siw epak ePNuw;w ntg;gTs;Siw epak ePNuw;w ntg;gTs;Siw epak ePNuw;w ntg;gTs;Siw 

• epak  epiyapd;  fPo; thA epiyapYs;s xU %y; mad; xd;W

kpifahd  ePUld; jhf;fp fiury; epiyf;F khWk; NghJ Vw;gLk;

ntg;g cs;Siw khw;wkhFk;.

Na+(g)  +  aq    Na+(aq)      



58

• epak fiuryhf;f ntg;g cs;Siw Standard enthalpy of

dissolution

• epak epiyapd; fPo; ahjhapDk; xU %y; gjhu;j;jj;ij kpif

fiug;ghdpy;  fiuj;J  fiuryhf  khw;Wk; NghJ  Vw;gLk; ntg;g

Ts;Siw khw;wkhFk;.

 } 1 kJ mol-1

• vRtpd; tpjpvRtpd; tpjpvRtpd; tpjpvRtpd; tpjpvRtpd; tpjp

• ,urhad jhf;fnkhd;wpd; NghJ eilngWk; rf;jp khw;wk; my;yJ

ntg;gTs;Siw khw;wk; jhf;fk; vt;topapD}lhf eilngw;w NghjpYk;>

khwhg; ngWkhdj;ijf; nfhz;bUf;Fk;.

vRtpd; tpjpg;gb 

• ntg;gTs;Siw tiuglk;ntg;gTs;Siw tiuglk;ntg;gTs;Siw tiuglk;ntg;gTs;Siw tiuglk;ntg;gTs;Siw tiuglk;

∆ Η
2

∆ Η
3

 E

-184 kJ mol-1

-93 kJ mol-1

-277 kJ mol-1
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• ntg;g ,urhad tl;lk;ntg;g ,urhad tl;lk;ntg;g ,urhad tl;lk;ntg;g ,urhad tl;lk;ntg;g ,urhad tl;lk;

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• Gwntg;gj; jhf;fnkhd;iwAk; mfntg;gj; jhf;fnkhd;iwAk; fhl;rpg;

gLj;Jq;fs;.

• cj;Njr gpuNahf nraw;ghLfspyPLgLj;Jq;fs;.

• ntg;gtpurhad tl;lq;fisAk; ntg;gTs;Siw tiuglq;fisAk;

gad;gLj;jp FOf;fshf gpur;rpid jPu;g;gjpyPLgLj;Jq;fs;.
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Nju;r;rp 5.0 : ntg;g cs;Siw> ve;jpug;gp njhlu;ghd khw;wq;fis

Muha;tjd; %yk;> ,urhadj; njhFjpfspd;  cWjpia

Ak; ,urhad khw;wk; epfOk; rhj;jpaj; jd;ikiaAk;

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 5.3 : Nghd;Vgu; rf;fuj;ijg; gad;gLj;jp mad; njhFjpfspd;

cWjpia vjpu;T $Wthu;.

ghlNtisfs; : 04

fw;wy; NgWfs; :

• mad; Nru;itfspd; Njhd;wy; ntg;g cs;Siwiaj; JzpAk; NghJ

gad;gLj;Jk; ghlj;jpl;lj;jpw;F cl;gl;l ntg;g cs;Siw khw;wq;fis

tiuaWg;ghu;.

• mad; Nru;itnahd;wpd; Njhd;wYld; njhlu;Gila Nghu;d; Vgu;

rf;fuj;ijf; fl;bnaOg;Gthu;. (Born - Haber)

• Nghu;d; Vgu; rf;fuj;jpd; cjtpAld; mad; Nru;itnahd;wpd; epak

rhyf ntg;g cs;Siwiaj; Jzpthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• epak gjq;fkhjy; ntg;g cs;Siw 

• epak epiyapd; fPo; jpz;k %yfnkhd;wpd; xU %y; my;yJ

jpz;k Nru;itnahd;wpd;  xU %y;>  g+uz  thA epiyf;F khWk;

NghJ Vw;gLk; ntg;g cs;Siw khw;wkhFk;.

• epak Mtpahjypd;  ntg;g cs;Siw 

• epak epiyapd; fPo;  epyTk;  jput epiyapYs;s  xU  %y;

%yfk; my;yJ Nru;itnahd;W> thA epiyapYs;s xU %y; %yfk;

my;yJ Nru;itahf  khWk;NghJ Vw;gLk; ntg;gTs;Siw khw;w

khFk;.

• epak cUfypd; ntg;g cs;Siw 

• epak epiyapd; fPo; epyTk;  jpz;k  epiyapYs;s  xU %y;

%yfk; my;yJ Nru;it jputepiyapYs;s xU %y; %yfk; my;yJ

Nru;itahf  khWk;NghJ Vw;gLk; ntg;gTs;Siw khw;wkhFk;.
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• epak mZthjy; ntg;g cs;Siw     

• epak epiyapd; fPo; xU %y; %yfk;> thA epiyapYs;s xU %y;

mZthf khWk;NghJ Vw;gLk; ntg;gTs;Siw  khw;wk;.

• epak Kjyhk; madhf;f ntg;g cs;Siw 

• epak epiyapd; fPo; thA epiyapYs;s %yfnkhd;wpd; xU mZ

%y;  xd;wpd;  fUTld;  jsu;thf  gpize;Js;s>  xt;nthU

,yj;jpud; tPjk; mfw;wp thA epiyapYs;s  xU %y; Neu; Vw;w

mad;  xd;iwg; ngWk; NghJ eilngWk; ntg;g cs;Siw

khw;wkhFk;.

• epak ,yj;jpud; ehl;l ntg;g cs;Siw     

• epak epiyapd; fPo; thA epiyapYs;s xU %y; mZtpw;F

,yj;jpud;fis toq;fp  thA  epiyapYs;s xU %y; vjpu; mad;

xd;iw cUthf;Fk; NghJ eilngWk; ntg;g cs;Siw khw;wkhFk;.

• mad; Nru;itnahd;wpd epak rhyf ntg;g cs;Siw 

• epak epiyapd; fPo;  thA  epiyapYs;s  Neu; maDk; vjpu;

maDk; jpz;k epiyapYs;s mad; Nru;itnahd;wpd; %y; xd;iw

cUthf;Fk; NghJ Vw;gLk; ntg;g cs;Siw khw;wkhFk;.
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• Nghu;d; Vgu; rf;fuk;

• mad; Nru;itnahd;wpd; rhyf ntg;gTs;Siwia fhz;gjw;fhf>

cUthf;fpAs;s  ntg;g  ,urhad rf;fuk;  Nghu;d;  Vgu; rf;fuk;Nghu;d;  Vgu; rf;fuk;Nghu;d;  Vgu; rf;fuk;Nghu;d;  Vgu; rf;fuk;Nghu;d;  Vgu; rf;fuk;

vdg;gLk;.

    jpz;k NaCl ,d; rhyf ntg;gTs;Siwf;fhd Nghu;d; Vgu; rf;fuk;

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• Fwpj;j ntg;g cs;Siw khw;wq;fis tiuaiw nra;f.

• ntt;NtW mad; Nru;itfisAk;> mtw;wpd; ntg;gTs;Siwg; ngWkhdq;

fisAk; khztu; FOf;fSf;F toq;fp> mtw;wpd; rhyf ntg;g cs;Siw

iaf; fhZkhW $Wq;fs;.

• Nghu;d; Vgu; rf;fuj;jpd; JizAld; jug;gl;Ls;s mad; Nru;itnahd;wpd;

Njhd;wy; ntg;gTs;Siwia Jzptjw;F khztUf;F toq;Fq;fs;.

(Na+Cl-)(s) = -411

>

+ -

H [Na Cl ](s)
L

θ

∆

Na+Cl-(s)

-349
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Nju;r;rp 5.0 : ntg;g cs;Siw> ve;jpug;gp njhlu;ghd khw;wq;fis

Muha;tjd; %yk;> ,urhadj; njhFjpfspd;  cWjpia

Ak; ,urhad khw;wk; epfOk; rhj;jpaj; jd;ikiaAk;

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 5.4 : ,urhad jhf;fnkhd;W RakhfNt epfo;tjid vjpu;T

$Wthu;.

ghlNtisfs; : 04

fw;wy; NgWfs; :

• ve;jpug;gp (S)> fpg;]pd; rf;jp (G) Mfpa nrhw;gjq;fis tptupg;ghu;.

• ve;jpug;gp (S)> fpg;]pd; rf;jp (G) vd;gd epiyj; njhopw;ghLfs; vd;gij

tpsq;fpf; nfhs;thu;.

•  Mfpatw;Wf;fpilapyhd njhlu;ig $Wthu;.

• khwh mKf;f> ntg;gepiyapy; ahjhapDk; jhf;fnkhd;wpd; my;yJ

epfo;Tld; njhlu;Gila Rakhd epfo;itg; gw;wp  ,d; JizAld;

vjpu;T $Wthu;.

•  vd;gd myF jhf;fk; eilngw;Ws;s mstpw;fhf (Unit

extent of reaction) mwpf;ifg;gLj;jg;gl;Ls;sd vd;gij mwpthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

• njhFjpnahd;wpd; ve;jpug;gp vdg;gLtJ njhFjpapd; vOkhwhd jd;ik

gw;wpa mstPlhFk;.

• ve;jpug;gp> Xu;  epiyj; njhopw;ghlhFk; (State function). mJ njhFjpapd;

Muk;g ,Wjp re;ju;g;gq;fspd; kPJ jq;fpapUf;Fk;. khw;wk; eilngWk;

gbKiwapy; jq;fpapUg;gjpy;iy.

• ve;jpug;gp MdJ ,urhad> ngsjPf khw;wj;ijg; ghjpf;Fk; fhuzpfspy;

xd;whFk;.

• jdpikahf;fpa njhFjpnahd;wpy; eilngWk; Rakhd khw;wk; ve;jpug;gp

mjpfupg;Gld; eilngWk;. cjhuzk;: jdpikahf;fpa ntw;wplj; njhFjp

apDs; GFj;jpa thAnthd;wpd; Rakhd guty;.

• Fwpj;j xU njhFjpapd; ve;jpug;gp khw;wk;> epiyj;njhopw;ghlhifahy;>

ve;jpug;gp tpj;jpahrk;> ,Wjp ve;jpug;gp ngWkhdj;jpypUe;J Muk;g ve;jpug;gp

ngWkhdj;ijf; fopg;gjd; %yk; Jzpag;glyhk;.

,urhad jhf;fk; xd;wpw;fhf

,t; tpj;jpahrj;ij epak epge;jidfspd; fPo; msf;fg;gLk; NghJ
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• khw;wnkhd;Wld; njhlu;Gila  Mfpatw;wpd; nkhj;j nry;thf;F>

 vDk; fpg;]; rf;jp tpj;jpahrj;jpd; %yk; jug;gLk;. khwh ntg;gepiy

apy;  ,tw;Wf;fpilapyhd njhlu;G gpd;tUkhW:

∆G = ∆H - T∆ S

khwh ntg;gepiyapYk; mKf;fj;jpYk;

RahjPd jhf;fnkhd;wpd; NghJ ∆G<O

RahjPdkhf eilngwhj jhf;fnkhd;wpw;fhd ∆G>O

rkepiyahd jhf;fnkhd;wpw;fhd  ∆G = O

• khwh ve;jpug;gp njhFjpnahd;wpd;  RahjPdj;jd;ik  %yk;

jPu;khdpf;fg;gLk;. khwh ntg;g cs;Siwapd; fPo;  eilngWk;

khw;wnkhd;wpd; RahjPdj; jd;ik>  %yk; jPu;khdpf;fg;gLk;.

cj;Njr fw;wy; fw;gpj;jy; - nraw;ghLfs; :

• jhf;fnkhd;W Rakhf epfoy; my;yJ jug;gl;l epiyfspd; fPo; mJ

eilngwhikiaj; jPu;khdpf;Fk; fhuzp ntg;gTs;Siw khw;wk;

khj;jpuky;y vdf;fhl;l cjhuzk; jUf.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:

jhf;fj;jpd;  MFk; NghJ mJ Rakhf eilngWk; re;ju;g;gq;fs;.

jhf;fj;jpd;  MFk; NghJ mJ Rakhf eilngwhj re;ju;g;gq;fs;.

• jhf;fk; eilngwy; / eilngwhjpUj;jy; mjDld; njhlu;Gila

njhFjpapd; vOe;jkhd khw;wq;fspd; mbg;gilapYk; jq;fpAs;sJ vdf;

fhl;Ljy;.

• vOe;jkhdk; kw;Wk; mjd; mstwp jd;ikiaf; fhl;l gad;gLj;Jk;

ve;jpug;gpia gz;gwpuPjpahf tpsf;Fq;fs;.

•  Mapd; RahjPdkhf eilngWk; ,urhadj; jhf;fq;fSf;F

cjhuzk; je;J vOe;jkhdk; ,q;F mjpfupj;Js;s tpjj;ijf; fhl;Lq;fs;.

• vOe;jkhdk; mstwpuPjpahf %yfq;fSf;Fk; Nru;itfSf;Fk; epu;zapf;fg;

gl;L ml;ltizg;gLj;jg;gl;Ls;snjdf; fhl;Lq;fs;.

•  ngWkhdq;fis toq;fp> Fwpj;j jhf;fk; RahjPdkhf

eilngWfpd;wjh ,y;iyah vdj; jPu;khdpf;f khztiu topg;gLj;Jq;fs;.

mj;Jld; NjitahdNghJ ∆G = ∆H - T∆ S   vDk; rkd;ghl;ilg; gad;gLj;jp

khztu;fis topg;gLj;Jq;fs;.
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Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0 ::::: s, p, d  njhFg;G %yfq;fspdJk; Nru;itfspdJk;

,ay;Gfis mwptjw;fhf mtw;wpid EZfpaha;thu;.

Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1 ::::: s njhFg;G %yfq;fspd; ,urhad ,ay;Gfis EZfp

aha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 06

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� s njhFg;G %yfq;fs;; (Ijurd;> `Pypak; jtpu;e;j) tsp / O
2
 > ePu;> mkpyq;fs;>

iejurd;> Ijurd; Mfpatw;Wld; <LgLk; jhf;fq;fis xg;gpLthu;.

� Kjyhk; ,uz;lhk;  $l;lq;fspd;  %yfq;fs;  tsp / O
2  
>  ePu;>  mkpyq;fs;>

iejurd;> Ijurd; Mfpatw;Wld; fhl;Lk; jhf;fq;fspd; ,ay;G mf;$l;lj;jp

D}lhf fPo; Nehf;fpr; nry;Yk; NghJ khw;wkilAk; tpjj;ij tptupg;ghu;.

� Kjyhk;  ,uz;lhk;  $l;lq;fspd;  %yfq;fs; tsp / O
2  
>  ePu;>  mkpyq;fs;>

iejurd;> Ijurd; Mfpatw;Wld; fhl;Lk; jhf;fq;fspd; rkd; nra;j rkd;ghL

fisf; Fwpg;gpLthu;.

� tsp / O
2  
> ePu;> mkpyq;fs; Mfpad Na, Mg Mfpatw;Wld; fhl;Lk; jhf;fq;fis

mtjhdpg;ghu;.

� s  njhFg;G %yfq;fs; fUTld; jsu;thfg; gpizf;fg;gl;l ,yj;jpud;fis

,oe;J tpOkpa thA ,yj;jpud; epiyaikg;Gila fw;wad;fisj; Njhw;Wtpg;g

jd; %yk; jho;j;Jk; fUtpahf njhopw;gLk; vd;gij tpsf;Fthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

� ePUld; fhl;Lk; jhf;fq;fs;ePUld; fhl;Lk; jhf;fq;fs;ePUld; fhl;Lk; jhf;fq;fs;ePUld; fhl;Lk; jhf;fq;fs;ePUld; fhl;Lk; jhf;fq;fs;

� Kjyhk; $l;l %yfq;fs; ahTk; ePUld; jhf;fj;jpyPLgl;L Ijurid

ntsptpl;lthW Ijnuhl;irl;lhf khWk;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:

Na ePUld; tpiuthfj; jhf;fKw;W Ijurid ntspNaw;Wk;.

2Na (s)+ 2H
2
O(l)           2NaOH(aq) + H

2
 (g)

� rpwpa K Jz;nlhd;iw ePupy; ,Lk; NghJ  mJ jPg;gw;wpathW jhf;fKWk;.

Na Yk; ghu;f;f tpiuthf K ePUld; jhf;fkilAk;. MfNt> $l;lj;jpD}lhf

fPNo nry;Yk; NghJ ePUld; jhf;f tPjk; mjpfupf;Fk; vd mwpayhk;.

� ,uz;lhk; $l;l %yfkhd Mg  rpW  ehlhnthd;iw  Rj;jkhf;fp ePupypLk;

NghJ mJ jhf;fkiltijf; fhz  KbahJ.  MapDk;> Mg ld; $ba

ePiu ntg;gkhf;Fk;NghJ nkJthf jhf;fk; eilngWtijf; fhzyhk;.

Mg (s) + 2H
2
O(l) Mg(OH)

2
(aq) + H

2
 (g)
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� Na Yk; ghu;f;f Mg d; ePUldhd jhf;fk; nkJthf eilngWkhifahy;>

$l;lk; I cNyhfq;fSf;Fr; rhu;ghf $l;lk; II ,d; %yfq;fspd; ePUldhd

jhf;fq;fs; nkJthf eilngWk; vdyhk;. Be ePUld; jhf;fKwkhl;lhJ.

Ca, Sr, Ba Mfpad ePUld; jhf;fKw;W H
2
 I ntsptpl;lthW Ijnuhl;irl;il

jUk;.

Ca (s) + 2H
2
O(l) Ca(OH)

2 
(aq) + H

2
 (g)

� Be, Mg ePuhtpAld; jhf;fkile;J cNyhf xl;irl;il cUthf;Fk;.

Be (s) + H
2
O(g)           BeO(s) + H

2
 (g)

Mg (s) + H
2
O(g)           MgO(s) + H

2
 (g)

� tsp tsp tsp tsp tsp / O
2  
cldhd jhf;fk;cldhd jhf;fk;cldhd jhf;fk;cldhd jhf;fk;cldhd jhf;fk;

� $l;lk; IA %yfq;fspd; tspAldhd jhf;fq;fs; rpy.

4Na(s) + O
2
(g)       2Na

2
O(s)

2Na(s) + kpifO
2
(g) Na

2
O

2
(s)

2Na(s) + 2H
2
O(g)         2NaOH(s) + H

2
 (g)

K, Rb, Cs Mfpa cNyhfq;fs; xl;rprDld; cldbahfj; jhf;fkile;J

Rg;gu; Xl;irl;ilj; jUk;.

K(s) + kpifO
2
(g)           KO

2
(s)

� Kjyhk; $l;lj;ijr; Nru;e;j Li  khj;jpuk;  tspapy; ntg;gg;gLj;Jk; NghJ

iejurDlDk; jhf;fkilAk;.

6Li(s) + N
2
(g)       2Li

3
 N(s)

� Rj;jkhf;fg;gl;l Mg  ehlh Jz;nlhd;iw>  rpW Na Jz;nlhd;iw  ntl;b

tspapy; jpwe;J itf;Fk; NghJ  mit  gbg;gbahf kq;Fk;.  MdhYk;>

Na j;jpYk; ghu;f;f Mg nkJthf kq;Fk;. ,jpypUe;J Mg d; jhf;f Ntfk;

Na Yk; ghu;f;f FiwthdJ vd mwpayhk;.

� ,jd;gb $l;lk; IA cNyhfq;fSf;F rhu;ghf  $l;lk;  IIA %yfq;fspd;

tspAldhd jhf;Fjpwd; FiwthdJ vdyhk;.

� $l;lk; IIA  cNyhfq;fis tspapy; ntg;gg;gLj;Jk; NghJ vupe;J xl;irl;il

Ak; iej;jpiul;ilAk; cUthf;Fk;.

2Mg(s) + O
2
(g)       2MgO(s)

3Mg(s) + N
2
(g)       Mg

3
N

2
(s)

Be jhf;fj;jpyPLgl cau; ntg;gepiyf;F ntg;gg;gLj;j Ntz;Lk;.

∆

∆

∆

∆

∆
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�  mkpyj;Jldhd jhf;fq;fs;  mkpyj;Jldhd jhf;fq;fs;  mkpyj;Jldhd jhf;fq;fs;  mkpyj;Jldhd jhf;fq;fs;  mkpyj;Jldhd jhf;fq;fs;

� $l;lk; IA cNyhfq;fs; mkpyj;Jld; jhf;fKw;W  ngUksT ntg;gj;ij

ntsptpLfpd;wikahy;  ntbj;jy;  eilngWk;.  MfNt  ,tw;iw Ma;T

$lj;jpy; gupNrhjpg;gJ Mgj;jhdJ.

2Na(s) + Ijhd H
2
SO

4
(aq) Na

2
SO

4
(aq)

 
 + H

2
(g)

� $l;lk; IIA cNyhfq;fs; Ijhd mkpyq;fSld; jhf;fj;jpyPLgl;L Ntfkhf

H
2
 I ntsptpLk;.

Mg (s)
 
+ Ijhd H

2
SO

4
(aq)   Mg SO

4
(aq) + H

2
(g)

� nrwpe;j mkpyq;fs; %yk; $l;lk; II cNyhfq;fs; xl;rpNaw;wg;glyhk;.

Mg(s) + nrwpe;j 4 HNO
3
(aq)     Mg (NO

3
)

2
(aq) +2NO

2
 (g) + 2H

2
O(l)

Mg(s) + nrwpe;j 2 H
2
SO

4
(aq)     Mg SO

4
(aq) + SO

2
 (g) + 2H

2
O(l)

�          N
2 
cld;cld;cld;cld;cld;

� ypjpak;> $l;lk; II  cNyhfq;fs; vd;gd N
2 
thA my;yJ tspapYs;s N

2

cld; jhf;fKw;W cNyhf iej;jpiul;Lf;fis cUthf;Fk;.

�          H
2 
cld;cld;cld;cld;cld;

� s njhFg;G %yfq;fs; H
2 
thAld; jhf;fKw;W cNyhf Ijiul;Lf;fis

cUthf;Fk;.

� s njhFg;G %yfq;fs; ,yFthd ,yj;jpud;fis  ,oe;J fw;wad;fisj;

Njhw;Wtpg;gjhy; td;ikahd jho;j;Jk; fUtpfshff; fUjg;gLk;.

� $l;lj;jpy; fPNo nry;y mZthiu mjpfupg;gjhy; fUf;ftu;r;rp FiwAk;.

MfNt %yfq;fspd; jho;j;Jk; Mw;wy; mjpfupf;Fk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• xU Jsp gpNdhj;jypd; Nru;f;fg;gl;l ePu; Kfitnahd;wpDs; kpfr; rpW Na

Jz;nlhd;iwr; Nru;j;J eilngWtij mtjhdpj;J fye;JiuahLq;fs;.

• xU Jsp gpNdhj;jypd; Nru;f;fg;gl;l ePUld; $ba nfhjpFohapDs;

Rj;jg;gLj;jg;gl;l Mg ehlhj; Jz;nlhd;iwr; Nru;j;J mtjhdpf;fr; nra;Aq;fs;.

gpd;du; mf;fiuriy ntg;gNkw;wp mtjhdpf;fr; nra;Aq;fs;.

• cNyhfq;fis ePUlDk; mkpyq;fSlDk; eilngWk; jhf;fq;fspyPLgl

tha;g;gspAq;fs;.
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Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0 ::::: s, p, d njhFg;G %yfq;fspdJk; Nru;itfspdJk;

,ay;Gfis mwptjw;fhf mtw;wpid EZfpaha;thu;.

Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2 ::::: s, p  njhFg;G %yf Nru;itfspd;  ,ay;GfisAk; Nghf;F

fisAk; EZfpaha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 08

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� s njhFg;G Nru;itfspd; ePupy; fiujpwid xg;gpLthu;.

� s njhFg;G iej;jpNuw;Wf;fs;> fhgNdw;Wf;fs;> ,U fhgNdw;Wf;fs; Mfpatw;wpd;

ntg;g cWjpj;jd;ikia xg;gpLthu;.

� s, p njhFg;Gf;fspd; Viyl;Lf;fs;> xl;irl;Lf;fs;> Ijiul;Lf;fs;> Ijnuhl;irl;

Lf;fs; Mfpatw;wpd; mkpy/%y/<upay;Gfis Mtuj;jdj;jpD}lhf Kd;Ndhf;fpAk;

$l;lj;jpD}lhf fPo; Nehf;fpAk; khw;wKWk; tpjj;ij $Wthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

� s njhFg;gpd; Kjyhk; $l;lj;ijr; Nru;e;j cg;Gf;fs; nghJthf ePupy; fiuaf;

$bad.

� s njhFg;igr; Nru;e;j ,uz;lhk; $l;l cNyhfq;fs; cUthf;Fk; cg;Gf;fspd;

fiujpwd; gw;wpa jfty;fs; fPNo ml;ltizapy; jug;gLfpd;wd.

a fiuAk;

x fiuakhl;lhJ

Cl - Br- I- OH- CO HCO NO NO S2- SO SO
2-

3

-
3

-
3

-
2

-2

3

2-

4

Na+

K+

Be2+

Mg2+

Ca2+

Sr2+

Ba2+

a a a a a a a a a a a

a a a a a a a a a a a

a a a x x a a a a a a

a a a x x a a a a rpwpjsT a

a a a rpwpjsT x a a a a       x    rpwpjsT

a a a rpwpjsT x a a a a x x

a a a a x a a a a x x
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� rhyf ntg;g cs;Siw> ePNuw;w ntg;g cs;Siw vd;gtw;iw cgNahfpj;J

Ijnuhl;irl;Lfs;> ry;Ngw;Wfs; vd;gtw;wpd; fiujpwd; $l;lj;jpd; topNa

fPo;Nehf;fpr; nry;y khWk; tpjj;ij tpsq;f itf;fyhk;.

� %yfq;fspd; kpd;ndjpu;j;jd;ik> Nru;itfspd; mad; jd;ik vd;gtw;iw

cgNahfpj;J s FO fhgNdw;Wf;fs;> ,UfhgNdw;Wf;fs;> iej;jpNuw;Wf;fs;

vd;gtw;wpd; ntg;g cWjpj;jd;ik $l;lj;jpd; topNa fPo;Nehf;fpr; nry;y khWk;

tpjj;ij tpsf;fyhk;. njhlu;ghd rkd;gLj;jpa rkd;ghLfs; Njit.

� %d;whk; Mtu;j;jd Viyl;Lf;fspd; (FNshiul;Lfs;) mkpy / %y / <upay;G

tif

NaCl MgCl
2

AlCl
3

SiCl
4

PCl
5

      SCl
2
/S

2
Cl

2
Cl

2

eLepiy kpfnkd;dkpyk; mkpyk; mkpyk; mkpyk;   mkpyk;     mkpyk;

� %d;whk; Mtu;j;jd %yf xl;irl;Lf;fspd; mkpy / %y / <upay;G tif

Na
2
O MgO    Al

2
O

3
   SiO

2
P

2
O

5
      SO

2
/SO

3
           Cl

2
O

7

� 15 Mk; $l;lj;jpd; topNa fPo;Nehf;fpr; nry;Yk;NghJ xl;irl;Lf;fspd; jd;ik

Ν
2
Ο

3
− mkpyk;

P
2
Ο

3
− nkd;dkpyk;

As
2
O

3
−  <upay;G

Sb
2
O

3
−  <upay;G

Bi
2
O

3
−  %yk;

� %d;whk; Mtu;j;jd %yf Ijnuhl;irl;Lf;fspd; mkpy / %y / <upay;G tif

NaOH Mg(OH)
2

Al(OH)
3

Si(OH)
4

P(OH)
5

S(OH)
6
      Cl(OH)

7

      -H
2
O    -H

2
O                     -H

2
O                -H

2
O

NaOH Mg(OH)
2

Al(OH)
3

H
4
SiO

3
H

3
PO

4
H

2
SO

4 
        HClO

4

� %d;whk; Mtu;j;jd %yf Ijiul;Lf;fspd; mkpy / %y / <upay;G tif

NaH  MgH
2

AlH
3

SiH
4

    PH
3

  H
2
S

 
          HCl

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� s njhFg;G %yfq;fspd; cg;Gf;fspd; fiujpwid Nrhjpf;f khztu; FOf;fSf;F

tha;g;Gj; jhUq;fs;.

� s njhFg;G %yfq;fspd; iej;jpNww;Wf;fs;> fhgNdw;Wf;fs;> ,UfhgNdw;Wf;fs;

Mfpatw;wpd; ntg;g cWjpepiyia Nrhjpf;f khztiu <LgLj;Jq;fs;.

� kpd;ndjpu;j;jd;ik tpj;jpahrk;> ePu;g;gFf;Fk; Mw;wy; vd;gtw;iwg; gad;gLj;jp

xl;irl;Lf;fs;> Viyl;Lf;fs;> Ijiul;Lf;fs;> Ijnuhl;irl;Lf;fspd; mkpy /

%y / <upay;ig fye;JiuahLf.

td;

%yk;

nkd;

%yk;

<upay;ghdJ kpfnkd;

mkpyk;

kpf

nkd;%yk;

nkd;

mkpyk;

kpf td;

mkpyk;

td;

%yk;
%yk; <upay;ghdJ kpf nkd;

mkpyk;

nkd;

mkpyk;
td;

mkpyk;

kpf td;

mkpyk;

td; %y

xl;irl;L
%y

xl;irl;L
<upay;ghdJ kpf nkd;

mkpy

xl;irl;L

nkd;

mkpy

xl;irl;L

mkpy

xl;irl;L

kpf td;

mkpy

xl;irl;L
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Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0 ::::: s, p, d njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,ay;G

fis mwptjw;fhf mtw;wpid EZfpaha;thu;.

Nju;r;rp kl;lk; 6.3Nju;r;rp kl;lk; 6.3Nju;r;rp kl;lk; 6.3Nju;r;rp kl;lk; 6.3Nju;r;rp kl;lk; 6.3 ::::: p njhFg;G %yfq;fisAk; Nru;itfisAk; EZfp

Muha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 16

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

� mYkpdpaj;jpd; jhf;fq;fisAk; AlCl
3  
,d; ,yj;jpud; gw;whf;FiwiaAk;

tpgupg;ghu;.

� xl;rprd;> ry;gu;> fhgd; Mfpatw;wpd; gpw jpUg;gq;fs; gw;wpa jfty;fis

Kd;itg;ghu;.

� fhgd;> iejurd;> ry;gu;> FNshupd; Mfpatw;wpd; xl;rp mkpyq;fspd; fl;likg;Gf;

fisr; rku;g;gpg;ghu;.

� H
2
O

2
, H

2
S, SO

2
 Mfpad xl;rpNaw;wpahfTk; jho;j;jpahfTk; njhopw;gLk;

re;ju;g;gq;fspd; cjhuzq;fis <Lnra;ag;gl;l rkd;ghLfs; %yk; rku;g;gpg;ghu;.

�
  
cg;Gf;fspd; ntg;gg; gpupifia tpgupg;ghu;.

� ePu; Clfj;jpy; Ijurd; Viyl;Lfspd; mkpyj;jd;ik> FNshiul;Lfspd; ePu;gFg;G>

FNshupd;> FNshNww;W (I) mad;fspd; ,Utoptpfhuk;> myrd;fspd; rhu;gstpyhd

xl;rpNaw;w typik Mfpatw;iw nghUj;jkhd cjhuzq;fis vLj;Jf;fhl;b

tptupg;ghu;.

� rlj;Jt thAf;fspd; ,ay;Gfisf; Fwpg;gpl;L mit cUthf;Fk; Nru;itfSf;

fhd rpy cjhuzq;fis Kd; itg;ghu;.

� Nju;r;rp kl;lk; 6.3 fPo; tpje;Jiuf;fg;gl;Ls;s nra;Kiw Nrhjidfisr;

nra;J mwpf;if nra;thu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;b :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;b :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;b :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;b :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;b :

� mYkpdpak;mYkpdpak;mYkpdpak;mYkpdpak;mYkpdpak;

� <upay;Gila cNyhfk;. ,J mkpyq;fSlDk; td;%yq;fSlDk; jhf;fKWk;.

� AlCl
3
 ,yj;jpud; gw;whf;FiwAila xU Nru;it. ePuw;w epiyapy; cau;e;j

gq;fPl;L tYj;jd;ikAilaJ. AlCl
3
  ,UgFjpak;  miljy;  %yk; ml;lf

,yj;jpud; epiyaikg;G cilajhfpd;wJ.
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� fhgd;fhgd;fhgd;fhgd;fhgd;

� fhgd; xU my;YNyhfk;. gytifahd gpw jpUg;gq;fisAilaJ.

cjhuzk;: fpuigw;W> ituk;> C
60

(Fullerene). gpw jpUg;gq;fspd; fl;likg;G

fSf;F 2.4 Ig; ghu;f;f.

� fhgdpd; xl;irl;Lf;fs;fhgdpd; xl;irl;Lf;fs;fhgdpd; xl;irl;Lf;fs;fhgdpd; xl;irl;Lf;fs;fhgdpd; xl;irl;Lf;fs;

� CO  epwkw;w> eLepiyahd> er;Rj;jd;ikAila thA. ,J ifj;njhopy;

vupnghUshfg; gad;gLj;jg;gLfpd;wJ. ,J xU Y}ap mkpykhFk;.

CO ,d; Y}ap]; fl;likg;G

� CO
2
  epwkw;w> mkpyj;jd;ikAila thA. Kidthf;fkw;w %yf;$W. jpz;k

CO
2 
(cyu; gdpf;fl;b)>  fiyT ,il<u;g;G (yz;ld; tpirfs;) cilaJ.

cyu; gdpf;fl;b czTfspy; ciwfUtpahfg; gad;gLj;jg;gLfpd;wJ. ,J

nraw;if kio cUthf;fypYk; gad;gLfpwJ.

� fhNghdpf;fkpyk;fhNghdpf;fkpyk;fhNghdpf;fkpyk;fhNghdpf;fkpyk;fhNghdpf;fkpyk;

� fhNghdpf;fkpyk; xU nkd; ,U GNuhj;jpupf;fkpyk; MFk;. H
2
CO

3
 ,y; ,U

njhlu; cg;Gfs; ngwg;gLfpd;wd.

� iejurd;iejurd;iejurd;iejurd;iejurd;

� Ν
2  
xU epwkw;w thA. Kk;ikg; gpizg;G N N≡ cilaJ. ,g;gpizg;G

ePsk; FWfpaJ. 1.09 0A  cilaJ. gpizg;Gg; gpupifr;rf;jp cau;thdJ.

(946 kJ mol-1 ) MfNt rlj;Jtj; jd;ik cilaJ.

� tspapy; Ν
2  
 cz;nld;gijr; nra;Jfhl;Lf.

� jput N
2
  (nfhjpepiy -196 0C) Fsp&l;Lk; fUtpahfg; gad;gLj;jg;gLfpd;wJ.

N
2
  thA Vgu; Kiwapdhy; mNkhdpah jahupg;gpy; gad;gLj;jg;gLk; (15.2

Ig; ghu;f;f.)

� iejurd; fhl;Lk; NtWgl;l xl;rpNaw;w epiyfs;

-3    -2       -1 0 +1 +2 +3 +4     +5

eg.      NH
3
      N

2
H

4
       NH

2
OH    N

2
        N

2
O    NO       N

2
O

3
    N

2
O

4
       N

2
O

5

� iejurdpd; xl;rp mkpyq;fs;iejurdpd; xl;rp mkpyq;fs;iejurdpd; xl;rp mkpyq;fs;iejurdpd; xl;rp mkpyq;fs;iejurdpd; xl;rp mkpyq;fs;

� Nitric (III) acid (HNO
2
) iej;jpu]; mkpyk; Ijhd fiury;fs; jtpu;e;j epiy

apy; cWjpaw;wJ. cNyhf iej;jpiww;Wf;fs; mkpyj;Jld; jhf;fkilAk;

NghJ  HNO
2
  cUthFk;.

O  +•
••

•
C

-
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� Nitric (V) acid / iej;jpupf; mkpyk;  (ΗΝΟ
3
)  nfhjpepiy  86 0C  cila  xU

epwkw;w jputk;. cWjpahd td;dkpyk;. typikahd xl;rpNaw;Wk; fUtp.

nrwp ΗΝΟ
3 
 nghJthf kQ;rs; epwKilaJ. xsp Kd;dpiyapy; gpd;tUkhW

gpupifailAk;.

� iej;jpupf; (V) mkpyk;  (ΗΝΟ
3
)  jahupg;G 15.2 ,y; fye;Jiuahlg;gLk;.

� mNkhdpah> mNkhdpak; cg;Gf;fs;mNkhdpah> mNkhdpak; cg;Gf;fs;mNkhdpah> mNkhdpak; cg;Gf;fs;mNkhdpah> mNkhdpak; cg;Gf;fs;mNkhdpah> mNkhdpak; cg;Gf;fs;

� mNkhdpah  epwkw;w>  er;Rj;jd;ikAila>  %y ,ay;Gila>  fhukhd

kzKila thA. ,yFtpy; ePupy; fiue;J %yj;jd;ikAila fiuriy

cUthf;Fk;. mNkhdpahtpd; jahupg;G 15.2 ,y; fye;Jiuahlg;gLk;.

� mNkhdpahtpd; jhf;fq;fs;mNkhdpahtpd; jhf;fq;fs;mNkhdpahtpd; jhf;fq;fs;mNkhdpahtpd; jhf;fq;fs;mNkhdpahtpd; jhf;fq;fs;

� mNkhdpah xl;rpNaw;Wk; fUtpahfTk; mkpykhfTk; njhopw;gly;.

� mNkhdpah nkd;jho;j;Jk; fUtpahfj; njhopw;gly;.

� mNkhdpah %ykhfj; njhopw;gly;.

� mNkhdpak; cg;Gf;fs;mNkhdpak; cg;Gf;fs;mNkhdpak; cg;Gf;fs;mNkhdpak; cg;Gf;fs;mNkhdpak; cg;Gf;fs;

� mNkhdpak; cg;Gf;fs; ntg;gNkw;wg;gLk;NghJ ,yFtpy; gpupifailfpd;wd.
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² ²

² ² ² ²

² ²

  O  O

² ²

² ²

  O

² ²

  O

² ²

² ²
  O

 +

²
 ² ² ²

² ²

  O

² ²

  O

² ²

² ²

  O

 +

²
 ²

� xl;rprd;xl;rprd;xl;rprd;xl;rprd;xl;rprd;

� ,J xU epwkw;w> kzkw;w thA. ,uz;L gpwjpUg;g epiyfspy; fhzg;gLk;.

xl;rprd; O
2

XNrhd; O
3

� xl;irl;Lf;fs; mkpy> %y> eLepiyahd> <upay;Gilait vd ehd;F

tiffshfg; gpupf;fg;glyhk;.

� fe;jfk;fe;jfk;fe;jfk;fe;jfk;fe;jfk;

� ,J xU my;YNyhfk;. NtWgl;l xl;rpNaw;w epiyfisf; fhz;gpf;Fk;.

+ VI -  SO
3
, H

2
SO

4

+ IV -  SO
2
, H

2
SO

3

+ II   - SCl
2

 0   - S
8

−ΙΙ    - H
2
S

� fe;jfj;jpd; jhf;fq;fs;fe;jfj;jpd; jhf;fq;fs;fe;jfj;jpd; jhf;fq;fs;fe;jfj;jpd; jhf;fq;fs;fe;jfj;jpd; jhf;fq;fs;

� ry;gu; ry;gu; ry;gu; ry;gu; ry;gu; / fe;jfj;jpd; gpwjpUg;gq;fs; fe;jfj;jpd; gpwjpUg;gq;fs; fe;jfj;jpd; gpwjpUg;gq;fs; fe;jfj;jpd; gpwjpUg;gq;fs; fe;jfj;jpd; gpwjpUg;gq;fs;

� fe;jfj;jpd; gpw jpUg;g tiffs; gspq;FUthd/ gspq;FUtw;w vdg; gpujhd

,uz;L tiffshFk;. vy;yh gspq;FUthd fe;jfKk; S
8
 %yf;$Wfspdhy;

MdJ.
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• gspq;FUthd fe;jfk;.

• gspq;FUtw;w fe;jfk;

cjhuzk;: $o;f;fe;jfk;> gpshj;jpf; fe;jfk;.

• ry;gupd; xl;rp mkpyq;fs;ry;gupd; xl;rp mkpyq;fs;ry;gupd; xl;rp mkpyq;fs;ry;gupd; xl;rp mkpyq;fs;ry;gupd; xl;rp mkpyq;fs;

• Ijhd mkpyq;fs; mkpy ,ay;Gfisf; fhz;gpf;fpd;wd.

cjhuzk;:

• nrwpe;j mkpyq;fs; xl;rpNaw;Wk; ,ay;Gfisf; fhz;gpf;fpd;wd.

cjhuzk;:

• nrwpe;j mkpyq;fs; ePufw;Wk; ,ay;GfisAk; fhz;gpf;fpd;wd.

cjhuzk;:

rha;rJuf; fe;jfk;

CLnjupAk; kQ;rs; epw

gspq;Ffs;

T
m
 = 113oC

xUrupTf; fe;jfk;

fgpy epwkhd CrpAU

gspq;Ffs;

T
m
 = 119oC

O

HO O

OH

S

HO O

OH

S

O

S OH

OH

H
2
SO

4 H
2
SO

3
H

2
S

2
O

3

S

² ²
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• Ijurd; guxl;irl;L (Ijurd; guxl;irl;L (Ijurd; guxl;irl;L (Ijurd; guxl;irl;L (Ijurd; guxl;irl;L (H
2
O

2
)

• H
2
O

2    
%yf;$w;wpil Ijurd; gpizg;Gila ghFepiyj; jputk;. ,jd;

cUFepiy> nfhjpepiy KiwNa 0.43 0C, 150 0C.

thAepiy H
2
O

2    
tpd; fl;likg;G

• H
2
O

2
 jho;j;jpahfjho;j;jpahfjho;j;jpahfjho;j;jpahfjho;j;jpahf

• H
2
O

2
 xl;rpNaw;wpahfxl;rpNaw;wpahfxl;rpNaw;wpahfxl;rpNaw;wpahfxl;rpNaw;wpahf

• ePu; (ePu; (ePu; (ePu; (ePu; (H
2
O)

• ePupd; <upay;Gj;jd;ik fhuzkhf mJ mkpykhfTk; %ykhfTk; njhopw;

glyhk;.

105 0

O

�

HH

H

H

O

O

    97 0

    94 0

1
.4

8
 0
A
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• fe;jf<nuhl;irl;Lfe;jf<nuhl;irl;Lfe;jf<nuhl;irl;Lfe;jf<nuhl;irl;Lfe;jf<nuhl;irl;L (SO
2
)

• tspapYk; mlu;j;jp $ba epwkw;w thAthFk;. %f;if mupf;Fk; kzKil

aJ. ed;F  ePupy; fiuAk;.

• SO
2
 ePupy; fiue;J ry;g+upf;  (IV) mkpyj;ijj; jUk;. mJ xU nkd;

mkpykhFk;.

SO
2
(g) + H

2
O(l) →H

2
SO

3
(aq)

• SO
2
 xl;rpNaw;wpahf

2Mg(s) + SO
2
(g) 2MgO(s) + S(s)

3Mg(s) + SO
2
(g) 2MgO(s) + MgS(s)

• SO
2
 jho;j;jpahf

SO
2
 (g) + 2H

2
O (l) 4H+(aq) + (aq) +2e

(i) H+/KMnO
4 
cld;

5SO
2
(g) + 2H

2
O(l) + 2KMnO

4 
(aq)→ K

2
SO

4
(aq)+2MnSO

4
(aq)+2H

2
SO

4
(aq)

(ii)  H+/K
2
Cr

2
O

7 
cld;

K
2
Cr

2
O

7
(aq) + H

2
SO

4
(aq) + 3SO

2
(g) → K

2
SO

4
(aq)

 
+ Cr

2
(SO

4
)

3
(aq)

 
+ H

2
O(l)

(iii) FeCl
3 
(aq)

 
cld;

2FeCl
3
(aq)

 
+ SO

2
(g)+ 2H

2
O(l)→H

2
SO

4
(aq) + 2FeCl

2
(aq) +2HCl(aq)

(iv) myrDld;

SO
2
(g)+Cl

2
(g)+2H

2
O(l)→H

2
SO

4
(aq) + 2HCl(aq)

(v) H
2
O

2   
cld;

H
2
O

2
(aq)+SO

2
(g) →H

2
SO

4
(aq)

• SO
2
 ntspw;Wk; fUtpahf

SO
2
(g)

 
+H

2
O(l) H

2
SO

3
(aq)

H
2
SO

3
(aq) 

 
+ H

2
O(l) H

2
SO

4
(aq) + 2H

2H   2H+ + 2e

SO
2
(g)

 
+2H

2
O(l) H

2
SO

4
(aq) + 2H+(aq) + 2e

X    +    nH+ + ne    XH
n

  epwr;rhak;        epwkw;w Nru;it

• fe;jf%nthl;irl;L (fe;jf%nthl;irl;L (fe;jf%nthl;irl;L (fe;jf%nthl;irl;L (fe;jf%nthl;irl;L (SO
3
)))))

• SO
3  
xU typikahd mkpy xl;irl;L. <ukhd tspapy; Giff;Fk; jd;ik

AilaJ. ePUld; ntbj;jYld; jhf;fKw;W ry;g+upf;fkpyj;ij cUthf;Fk;.

,jd; gUk;gb jahupg;gpw;F 15.2 Ig; ghu;f;f.

Gwntg;gj;jhf;fk;
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• Ijurd; ry;igl;L Ijurd; ry;igl;L Ijurd; ry;igl;L Ijurd; ry;igl;L Ijurd; ry;igl;L (H
2
S)

• epwkw;w thA. ePupy; rpwpjsT fiuaf; $baJ. mOfpa Kl;il kzKilaJ.

H
2
S ePu; fiury; rpwpjsT mkpyj;jd;ik cilaJ.

H
2
S(aq) H+(aq) + HS-(aq)

HS-(aq)  H+(aq) + S2-(aq)

• mkpyj; jd;ikf;fhd rhd;Wfs;.

(i) Nrhbaj;Jld; jhf;fk;

2Na(s) + kpif 2H
2
S(g)  2NaHS(s) + H

2
(g)

2Na(s) + H
2
S(g)  Na

2
S(s) + H

2
(g)

(ii) Nrhbak; Ijnuhl;irl;Lld; jhf;fk;.

• kpifahf %yKs;s NghJ

2NaOH(aq) + H
2
S(g) → Na

2
S(s) + 2H

2
O(l)

• H
2
S kpifahf cs;s NghJ

H
2
S(g) + NaOH(aq) → NaHS(s) + H

2
O(l)

• H
2
S ngUk;ghyhd cNyhf  mad;fSld;  jhf;fj;jpyPLgl;L ry;igl;ilj;

jUk;. ,J cNyhf mad;fis (Cu2+, Hg2+, Sn2+,  Sb3+, Cd2+, Bi2+, Pb2+) ,dq;

fhz;gjw;fhd gupNrhjidapy; gad;gLj;jg;gLk;.

Pb2+(aq) + H
2
S(g) → PbS(s) + 2H+(aq)

Cu2+(aq) + H
2
S(g) → CuS(s) + 2H+(aq)

• H
2
S jho;j;jpahf nraw;gLk;.

(i)   2KMnO
4
(aq)+3H

2
SO

4
(aq)+5H

2
S(g)→K

2
SO

4
(aq)+5S(s)+2MnSO

4
(aq)+8H

2
O(l)

(ii)  K
2
Cr

2
O

7
(aq)+4H

2
SO

4
(aq)+3H

2
S(g)→K

2
SO

4
(aq)+Cr

2
(SO

4
)

3
(aq)+3S(s)+7H

2
O(l)

(iii) (aq) + 6H+(aq) + H
2
S(g)→S(s) + As3+(aq) + 4H

2
O(l)

• ,q;F cUthFk; As3+ njhlu;e;J H
2
S ,dhy; toq;fg;gLk; S2- cld; kQ;rs;

epw tPo;g;gbitj; jUk;.

2As3+(aq) + 3S2-(aq) → As
2
S

3
(s)

• H
2
S xl;rpNaw;wpahf

Cu(s)+H
2
S(g) CuS(s)+H

2
(g)

• SO
2
, H

2
S thAf;fis NtWgLj;jp ,dq;fhzy;.thAf;fis NtWgLj;jp ,dq;fhzy;.thAf;fis NtWgLj;jp ,dq;fhzy;.thAf;fis NtWgLj;jp ,dq;fhzy;.thAf;fis NtWgLj;jp ,dq;fhzy;.

1. H+/K
2
Cr

2
O

7
(aq) Clhf thAf;fis nrYj;Jk; NghJ nrk;kQ;rs; epwf; fiury;

gr;irahf khWk;. $o; S Vw;gLtjhy; H
2
S nrYj;jg;gl;l fiury; njsptw;W

,Uf;Fk;. (fyq;fy; jd;ikAilajhfj; njd;gLk;.)

2. Pb(CH
3
COO)

2
 (aq) eidf;fg;gl;l tbjhisg; gpbf;Fk; NghJ H

2
S gsgsf;Fk;

fUepwe; jUk;.
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3. H+/KMnO
4
 (aq) Clhf mDg;Gk; NghJ Cjh epwk; epwkw;wjhf khWk;.

Mdhy; H
2
S   nrYj;jg;gl;l fiury; $o; S ,dhy; njsptw;W fhzg;gLk;.

4. SO
2 
 <ukhd G+tpjo;fis ntspw;Wk;. H

2
S ntspw;w khl;lhJ.

• myrd;fs;myrd;fs;myrd;fs;myrd;fs;myrd;fs;

F
2

- ,sk; kQ;rs; epw er;R thA

Cl 
2

- grpa kQ;rs; epw er;R thA

Br
2

- nrq;fgpy epw jputk;

I
2

- gsgsf;Fk; rhk;gy; Nru; fUepwj; jpz;kk; (gjq;fkhfp Cjh

epw Mtpiaj; jUk;.)

At - fjpupaf;f %yfk;

• FNshuPdpd; jhf;fq;fs;FNshuPdpd; jhf;fq;fs;FNshuPdpd; jhf;fq;fs;FNshuPdpd; jhf;fq;fs;FNshuPdpd; jhf;fq;fs;

(i) xl;rpNaw;Wk; Mw;wy;

cNyhfq;fSld; jhf;fq;fis epfo;j;Jtjd; %yk; xl;rpNaw;Wk; Mw;wy;

ep&gpf;fg;gLfpd;wJ. gpd;tUk; jhf;fq;fSk; xl;rpNaw;wiyf; fhl;Lk;.

• $l;lj;jpy; fPo;Nehf;fpr; nry;y myrdpd; xl;rpNaw;Wk; Mw;wy; Fiwfpd;wJ.

(ii) ntspw;Wk; ,ay;G

(iii) ,Utop tpfhu ,ay;G

• miwntg;gepiy my;yJ mjw;Ff; fPo; cs;s ntg;gepiyapy; FNshupd;

thA NaOH  ,y; fiuAk;NghJ XusT J}a NaOCl, NaCl  cila fiury;

ngwg;gLk;.

• #lhd NaOH  cld;

  
nrwp

Ijhd
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 •  #lhd fiurypy; (80 0C ,w;F Nky;) NaOCl  tpiuthf ,Utop tpfhuj;Jf;

 Fs;shfp $ba tpisT NaClO
3
 Ij; jUfpd;wJ.

 

   NaOBr, NaOI  vd;git jho; ntg;gepiyapy; $l cWjpaw;wit.

• FNshupdpd; xl;rp mkpyq;fs;FNshupdpd; xl;rp mkpyq;fs;FNshupdpd; xl;rp mkpyq;fs;FNshupdpd; xl;rp mkpyq;fs;FNshupdpd; xl;rp mkpyq;fs;

• Ijurd; Viyl;L Ijurd; Viyl;L Ijurd; Viyl;L Ijurd; Viyl;L Ijurd; Viyl;L (HX)

epak Njhd;wy;epak Njhd;wy;epak Njhd;wy;epak Njhd;wy;epak Njhd;wy; epak gpizg;Gg; gpupifepak gpizg;Gg; gpupifepak gpizg;Gg; gpupifepak gpizg;Gg; gpupifepak gpizg;Gg; gpupif

ntg;gcs;Siwntg;gcs;Siwntg;gcs;Siwntg;gcs;Siwntg;gcs;Siw ntg;g cs;Siwntg;g cs;Siwntg;g cs;Siwntg;g cs;Siwntg;g cs;Siw

/kJ mol-1 /kJ mol-1

HF -273 +562

HCl -92 + 431

HBr -36 +366

HI + 27 + 299

O

H Cl

Cl

HO O

Cl

HO OO

Cl

HO OO

O

HOCl < HClO
2 
< HClO

3 
< HClO

4

HClO
4

HOCl HClO
2 HClO

3

gpizg;G ePsk;

mjpfupf;Fk;.

gpizg;Gfs;

gytPdkilAk;.

cWjpepiy

FiwtilAk;.

mkpytpay;G $Lk;.
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• ePu; Clfj;jpy; ePu; Clfj;jpy; ePu; Clfj;jpy; ePu; Clfj;jpy; ePu; Clfj;jpy; HX ,d; mkpyj; jd;ik,d; mkpyj; jd;ik,d; mkpyj; jd;ik,d; mkpyj; jd;ik,d; mkpyj; jd;ik

• cyu; thA epiyapy; Ijurd; Viyl;Lfs; mad;fis cUthf;Ftjpy;iy.

vdpDk;> mtw;wpd; ePu; fiury;fs; mkpykhFk;.

• HF ePu;f;fiury; nkd; mkpykhFk;.  Vida  Ijurd;  Viyl;Lf;fs; td;

mkpyq;fshFk;. ,jw;Ff; fhuzk; HF typikahd gpizg;igf; nfhz;bUj;jy;

MFk;.

• $l;lk; $l;lk; $l;lk; $l;lk; $l;lk; 14, 15 %yfq;fspd; FNshiul;Lf;fspd; ePu;g;gFg;G15 %yfq;fspd; FNshiul;Lf;fspd; ePu;g;gFg;G15 %yfq;fspd; FNshiul;Lf;fspd; ePu;g;gFg;G15 %yfq;fspd; FNshiul;Lf;fspd; ePu;g;gFg;G15 %yfq;fspd; FNshiul;Lf;fspd; ePu;g;gFg;G

CCl
4
 ePu;g;gFg;gila khl;lhJ.

• rlj;Jt thAf;fSk; mtw;wpd; Nru;itfSk;rlj;Jt thAf;fSk; mtw;wpd; Nru;itfSk;rlj;Jt thAf;fSk; mtw;wpd; Nru;itfSk;rlj;Jt thAf;fSk; mtw;wpd; Nru;itfSk;rlj;Jt thAf;fSk; mtw;wpd; Nru;itfSk;

He

Ne

Ar

Kr

Xe

Rn - fjpupaf;fKilaJ

rlj;JtkhdJ.

miw ntg;gepiyapy;

epwkw;w thA. xw;iw

mZf;fshf epyTk;

(XuZTf;FupaJ).O, F cila

Nru;itfisj;

Njhw;Wtpf;Fk;.
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• nfhjpepiy kpfTk; jho;thdJ.  $l;lj;jpd;  Clhf mZvz;  mjpfupf;Fk;

NghJ nfhjpepiy mjpfupf;Fk;. gUkdhd  mZf;fspy;  KidthF jd;ik

fhzg;gLk;. GNshuPd;> xl;rprd; vd;gtw;Wld;  Xe    Nru;itfisj; Njhw;Wtpf;Fk;.

XeF
2
,  XeF

4
, XeF

6
,   XeO

3

• tpOkpa thAf;fspd; Nru;itfs; fz;lwpag;gl;l gpd;G mtw;wpd; jhf;FjpwDf;

Nfw;g kpd;ndjpu;j;jd;ikg; ngWkhdq;fs; toq;fg;gl;ld.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• fe;jfj;jpd; xl;rp mkpyq;fspd; fl;likg;Gf;fis tiue;J ngaupl khztu;fSf;F

topfhl;lTk;.

• Ijurd; gunthl;irl;L> fe;jftPnuhl;irl;L> Ijurd; ry;igl;L vd;gd xl;rpNaw;Wk;

fUtpfs;> jho;j;Jk; fUtpfshf njhopw;gLtjw;fhd jhf;fq;fSf;F cjhuzq;fs;

toq;Ff.

• iej;jpupf;fkpyk;> ry;g+upf;fkpyk;  vd;gtw;wpd; xl;rpNaw;Wk;  Mw;wiyf;  fhl;l

rkd; nra;j rkd;ghLfs; vOJf.

• ehd;F tifahd xl;irl;Lf;fSf;Fk; cjhuzq;fs; jUf.



82

Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0 ::::: s, p, d njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,ay;G

fis ,dq;fhz mtw;wpid EZfp Muha;thu;.

Nju;r;rp kl;lk; 6.4Nju;r;rp kl;lk; 6.4Nju;r;rp kl;lk; 6.4Nju;r;rp kl;lk; 6.4Nju;r;rp kl;lk; 6.4 ::::: d njhFg;G %yfq;fspd; ,ay;GfisAk; Mtu;j;jdk;

topNaahd khWjiyAk; EZfp Muha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 05

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

� ehd;fhk; Mtu;j;jdj;jpd; d njhFg;G %yfq;fs; fhl;Lk; NtWgl;l xl;rpNaw;w

vz;fspd; epiyfis Fwpg;gpl;L mt;tpay;ig s, p Ald; xg;gpLthu;.

� ehd;fhk; Mtu;j;jdj;ijr; Nru;e;j d njhFg;G %yfq;fspd; kpd;vjpu;jd;ik>

Kjyhk; madhf;frf;jp> cNyhftpay;G> mad;Miu Mtu;j;jdj;jpD}lhf

Kd;Ndhf;fp khw;wkilAk; Nfhyj;ij s, p njhFg;G %yfq;fSld; xg;gpLthu;.

� nghUj;jkhd cjhuzq;fis Kd;itj;J d njhFg;G %yfq;fs;> kw;Wk;

Nru;itfs; Cf;fpahfj; njhopw;gLk; Mw;wiyAk;> epwKs;s Nru;itfis

cUthf;Fk; gz;igAk; tptupg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly; :

K
j
y
h
k
; m

a
d
h
f
;f
w
; r
f
;j
p

mZ vz;



8
3

cNyhf (mZ) Miu/nm

kpd;ndjpu;jd;ik

Kjyhk; madhf;fr; rf;jp / kJ mol-1

2k; madhf;fr; rf;jp / kJ mol-1

3k; madhf;fr; rf;jp / kJ mol-1

Sc ,ypUe;J Zn tiu %yfq;fspd; cNyhf Miu kpd;ndjpu;jd;ik madhf;fr; rf;jp Mfpad khw;wKWk;

tpjk;

%yfk;

mZ Miu/nm

cUFepiy/0C

nfhjp epiy/0C

mlu;j;jp/g cm

mad; Miu/nm

s- njhFg;G %yfq;fs;

K ,ypUe;J  Zn tiuyahd %yfq;fspd; ngsjPf gz;Gfs;.

jhz;ly; %yfq;fs;.

�
j
u
g
;g
l
;l
 
j
u
T
f
s
py
; 
,
U
e
;J
 
d

  F
O
 
%
y
f
q
;f
s
pd
; 
m
l
u
;j
;j
p 
x
g
;g
Pl
;l
s
t
py
; 
s  
F
O

%
y
f
q
;f
s
pY
k
; c

a
u;T
. v

d
N
t
 v
y
;y
h d

  F
O
 %

y
f
q
;f
S
k
; g
huk

hd
 c

N
y
hf
q
;f
s
;

v
d
f
; 
f
U
j
g
;g
L
f
pd
;w
d
.
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nghJthf

cs;s

xl;irl;Lfs;

nghJthf

cs;s

FNshiul;Lfs;

Nru;itfspy;

fhl;Lk;

xl;rpNaw;w

vz;fs;

Sc Ti   V Cr Mn Fe Co Ni Cu Zn

Sc
2
O

3
Ti

2
O

3
V

2
O

3
Cr

2
O

3
MnO FeO Co NiO Cu

2
O ZnO

TiO
2

V
2
O

5
CrO

3
MnO

2
Fe

2
O

3
Co

2
O

3
CuO

Mn
2
O

7

ScCl
3

TiCl
3

VCl
3

CrCl
2

MnCl
2

FeCl
2

CoCl
2

NiCl
2

CuCl ZnCl
2

TiCl
4

CrCl
3

MnCl
3

FeCl
3

CuCl
2

(I)   I

II II II II II II II II II

III III III III III III III III III

IV IV IV IV IV IV IV

V V V V V

VI VI VI

VII

Sc ,Ue;J Zn tiu %yfq;fspd; xl;rpNaw;w vz;fs;.

(nghJthff; fhzg;gLk; xl;rpNaw;w vz;fs; jbj;j vOj;jpy; jug;gl;Ls;sJ.)

• d njhFg;G %yfq;fisAk; mtw;wpd; Nru;itfisAk; ifj;njhopy;fspy; njhFg;G %yfq;fisAk; mtw;wpd; Nru;itfisAk; ifj;njhopy;fspy; njhFg;G %yfq;fisAk; mtw;wpd; Nru;itfisAk; ifj;njhopy;fspy; njhFg;G %yfq;fisAk; mtw;wpd; Nru;itfisAk; ifj;njhopy;fspy; njhFg;G %yfq;fisAk; mtw;wpd; Nru;itfisAk; ifj;njhopy;fspy;

Cf;fpahf gad;gLj;Jk; re;ju;g;gq;fs;.Cf;fpahf gad;gLj;Jk; re;ju;g;gq;fs;.Cf;fpahf gad;gLj;Jk; re;ju;g;gq;fs;.Cf;fpahf gad;gLj;Jk; re;ju;g;gq;fs;.Cf;fpahf gad;gLj;Jk; re;ju;g;gq;fs;.

d njhFg;G njhFg;G njhFg;G njhFg;G njhFg;G

%yfq;fs;%yfq;fs;%yfq;fs;%yfq;fs;%yfq;fs;

Ti TiCl
3
/Al

2
(C

2
H

5
)

6

vjPd; gy;gFjpahf;fk;

v V
2
O

5
or vanadate(VO

3
) 2SO

2
+O

2
→2SO

3

njhLif Kiwapd; NghJ

Fe Fe or Fe
2
O

3
- N

2
+3H

2

�

2NH
3

Vgu; Kiwapd; NghJ

Ni Ni RCH = CH
2
+H

2
→RCH

2
CH

3

kh[upd; cw;gj;jpapd; NghJ

Cu CuCl rhe;jNk[upd; jhf;fk;

(11.3 Ig; ghu;f;f)

Pt Pt 4NH
3
+5O

2
→4NO+6H

2
O

NO→NO
2
→HNO

3

mNkhdpahtpypUe;J iej;jpupf;

mkpyj;ij cw;gj;jp nra;Ak;NghJ

(15.2 Ig; ghu;f;f.)

Cf;fpahfg; gad;gLj;Jk;Cf;fpahfg; gad;gLj;Jk;Cf;fpahfg; gad;gLj;Jk;Cf;fpahfg; gad;gLj;Jk;Cf;fpahfg; gad;gLj;Jk;

gjhu;j;jq;fs;gjhu;j;jq;fs;gjhu;j;jq;fs;gjhu;j;jq;fs;gjhu;j;jq;fs;

Cf;fg;gLj;jpa jhf;fk;Cf;fg;gLj;jpa jhf;fk;Cf;fg;gLj;jpa jhf;fk;Cf;fg;gLj;jpa jhf;fk;Cf;fg;gLj;jpa jhf;fk;

nC
2
H

4
 → )

n

C    C

H   H

H    H
)
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• epwKs;s Nru;itfis cUthf;fy;epwKs;s Nru;itfis cUthf;fy;epwKs;s Nru;itfis cUthf;fy;epwKs;s Nru;itfis cUthf;fy;epwKs;s Nru;itfis cUthf;fy;

•  d     FO %yfq;fspdhy;  Njhw;Wtpf;fg;gLk;  jhz;ly; mad;fs; gFjpahf

epuk;gpa  d     xgpw;wy;fisAilad.  ,t; mad;fs;  nts;nshspapy; ,Ue;J

njupT nra;j miyePs tPr;ir cwpQ;Rtjhy; mUl;lg;gl;L> epug;G epwq;fisf;

fhz;gpf;fpd;wd. vdpDk; d0 ,  d10  vd;git epwkw;wit.

Sc3+ - epwkw;wJ Co2+ - nkd;rptg;G

Ti4+ -  epwkw;wJ Ni2+ -  gr;ir

Ti3+ -  Cjh Cu2+ -  ePyk;

V3+ -  gr;ir Cu+ -  epwkw;wJ

V2+ -  Cjh Zn2+ -  epwkw;wJ

Cr3+ -  Cjh

Mn3+ -  Cjh

Mn2+ -  nkd;rptg;G

Fe3+ -  fgpyk;Nru; kQ;rs;

Fe2+ -  nkd;gr;ir

rpy xl;rp md;dad;fspd; epwq;fs;

-  Cjh

-  gr;ir

-  kQ;rs;

-  nrk;kQ;rs;

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• d njhFg;G epwr; Nru;itfs; rpytw;iwAk; mtw;wpd; ePu;f;fiury;fs; rpytw;iwAk;

tFg;gpy; fhl;rpg;gLj;Jq;fs;.

• gy;NtW epw Nru;itfis cUthf;fy;> mtw;wpd; xl;rpNaw;w epiyfs; khw;w

kiljy; Mfpatw;iw typAWj;Jq;fs;.

• Fwpj;j tiuGfisAk; ml;ltizg;gLj;jpa  jfty;fisAk;  khztu;fSf;F

toq;fp Fwpj;j xU ,ay;G Sc -Zn  tiu  khw;wkilAk;  tpjj;ij  Njbaha

topg;gLj;Jq;fs;.

• xg;gilj;j ,ay;ig s, p njhFg;G %yfq;fspd; Fwpj;j ,ay;Gld; xg;gpl;L

Nehf;f khztiu topg;gLj;Jq;fs;.
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Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0 ::::: s, p, d  njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,ay;G

fis mwptjw;fhf mtw;wpid EZfpaha;thu;.

Nju;r;rp kl;lk; 6.5Nju;r;rp kl;lk; 6.5Nju;r;rp kl;lk; 6.5Nju;r;rp kl;lk; 6.5Nju;r;rp kl;lk; 6.5 ::::: d  njhFg;G %yfq;fspd; Nru;itfspd; ,ay;Gfis EZfp

Muha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 06

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

� tNdbak;> FNuhkpak;> kq;fdPR Mfpatw;wpd; xl;irl;Lf;fspd; jd;ik mkpy/

%y/ eLepiyahdnjdf; $Wthu;.

� FNuhkpaj;jpdJk; kq;fdPrpdJk; xl;rp mdad;fs; xl;rpNaw;wpfshfj;

njhopw;gLfpd;w jhf;fq;fSf;fhd cjhuzq;fis Kd;itg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:

• kq;fdPrpd; xl;irl;Lfs;kq;fdPrpd; xl;irl;Lfs;kq;fdPrpd; xl;irl;Lfs;kq;fdPrpd; xl;irl;Lfs;kq;fdPrpd; xl;irl;Lfs;

xl;irl;Lxl;irl;Lxl;irl;Lxl;irl;Lxl;irl;L xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz; xl;irl;bd; ,ay;Gxl;irl;bd; ,ay;Gxl;irl;bd; ,ay;Gxl;irl;bd; ,ay;Gxl;irl;bd; ,ay;G

MnO +11 %yk;

Mn
2
O

3
+111 nkd; %yk;

MnO
2

+IV <upay;G

MnO
3

+VI nkd; mkpyk;

Mn
2
O

7
+VII mkpyk;

• FNuhkpaj;jpd; xl;irl;Lf;fs;FNuhkpaj;jpd; xl;irl;Lf;fs;FNuhkpaj;jpd; xl;irl;Lf;fs;FNuhkpaj;jpd; xl;irl;Lf;fs;FNuhkpaj;jpd; xl;irl;Lf;fs;

xl;irl;Lf;fs;xl;irl;Lf;fs;xl;irl;Lf;fs;xl;irl;Lf;fs;xl;irl;Lf;fs; xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz; xl;irl;bd; ,ay;Gxl;irl;bd; ,ay;Gxl;irl;bd; ,ay;Gxl;irl;bd; ,ay;Gxl;irl;bd; ,ay;G

CrO +II nkd; %yk;

Cr
2
O

3
+III <upay;G

CrO
2

+IV nkd; mkpyk;

CrO
3

+VI mkpyk;
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• tNdbaj;jpd; xl;irl;Lf;fs;tNdbaj;jpd; xl;irl;Lf;fs;tNdbaj;jpd; xl;irl;Lf;fs;tNdbaj;jpd; xl;irl;Lf;fs;tNdbaj;jpd; xl;irl;Lf;fs;

#j;jpuk;#j;jpuk;#j;jpuk;#j;jpuk;#j;jpuk; xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz;xl;rpNaw;w vz; mkpy %y jd;ikmkpy %y jd;ikmkpy %y jd;ikmkpy %y jd;ikmkpy %y jd;ik

VO +II %yk;

V
2
O

3
+III %yk;

VO
2

+IV <upay;G

V
2
O

5
+V mkpyk;

• Nkw;gb xl;irl;L tiffs; mkpyq;fspy; my;;yJ %yq;fspy; fhl;Lk; fiuAkpay;

gpdbg;gilapy; mtw;iw mkpy> %y> <upay;G vd tifg;gLj;Jthu;.

• mkpy Clfj;jpy; mkpy Clfj;jpy; mkpy Clfj;jpy; mkpy Clfj;jpy; mkpy Clfj;jpy;    xl;rpNaw;wpahf xl;rpNaw;wpahf xl;rpNaw;wpahf xl;rpNaw;wpahf xl;rpNaw;wpahf SO
2
,  H

2
S,  Fe2+,  I-,  Br- cld; cld; cld; cld; cld;

fhl;Lkfhl;Lkfhl;Lkfhl;Lkfhl;Lk; jhf;fq;fs;.jhf;fq;fs;.jhf;fq;fs;.jhf;fq;fs;.jhf;fq;fs;.

• SO
2
 cld;

jho;j;jy; miuj;jhf;fk;

(aq)  +  5e  +  8H+ (aq)   →   Mn2+(aq) + 4H
2
O(l)

(+VII)                    (+II)

xl;rpNaw;w miuj;jhf;fk;

SO
2
(g)   +  2H

2
O(l)   →   SO

4
2- (aq)  + 2e  + 4H+(aq)

(+IV)                                            (+VI)

rkg;gLj;jg;gl;l mad; rkd;ghL

2 (aq) + 5SO
2
(g) + 2H

2
O(l)     →   2Mn2+(aq) + 5SO

4
2-(aq) +4H+(aq)

  (+VII)                (+IV)                                              (+II)                     (+VI)

• %y Clfj;jpy; 

-

4MnO

 xl;rpNaw;wpahf SO
2
 cld; fhl;Lk; jhf;fk;.

jho;j;jy; miuj;jhf;fk;

(aq)   +  3e  + 2H
2
O(l)     →  MnO

2

 + 4OH
- (aq)

 (+VII)                                                               (+IV)

xl;rpNaw;w miuj;jhf;fk;

SO
2
(g)   +  4(OH)-(aq)    →   SO

4

2-(aq)   + 2H
2
O(l)   + 2e

          (+IV)                                                    (+VI)
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rkg;gLj;jg;gl;l mad; rkd;ghL

2MnO
4
-(aq) + 3SO

2
(g) + 4OH

-
 (aq)    →   2MnO

2
 + 3 SO

4
2-(aq) + 2H

2
O(l)

(+VII)                    (+IV)                                                  (+IV)       (+VI)

• Cr
2
O

7
2- mkpy Clfj;jpy; xl;rpNaw;wpahf

Cr
2
O

7

2-(aq)   + 14H+(aq) + 6e     →  2Cr3+(aq)  + 7H
2
O(l)

SO
2
(g) +  2H

2
O(l)   →  4H+(aq) +  SO

4

2- (aq)  + 2e

Cr
2
O

7

2-(aq)  +  2H+(aq) + 3SO
2
(g)    →  2Cr3+(aq)  + H

2
O(l) +  3SO

4

2-(aq)

cj;Njr fw;wy; fw;gpj;jy; nraw;ghL :cj;Njr fw;wy; fw;gpj;jy; nraw;ghL :cj;Njr fw;wy; fw;gpj;jy; nraw;ghL :cj;Njr fw;wy; fw;gpj;jy; nraw;ghL :cj;Njr fw;wy; fw;gpj;jy; nraw;ghL :

• khw;wKWk; xl;rpNaw;w epiyfSf;Nfw;g V, Cr, Mn Mfpatw;wpd; xl;irl;Lfspy;

fhzf;$ba #j;jpuq;fis NjbahAq;fs;.

• ntt;NtW jho;j;jpfSld; (SO
2
, H

2 
S Nghd;w) CrO

4
2-, Cr

2
O

7
2-, MnO

4
-  Nghd;w mad;fs;

mkpy kw;Wk; %y Clfq;fspy; fhl;Lk;  jdpj;jdp  mad;  ,yj;jpud; miuj;

jhf;fq;fis gad;gLj;jp rkg;gLj;jpa mad; rkd;ghl;il cUthf;f tha;g;Ngw;

gLj;Jq;fs;.
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Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0 ::::: s, p, d njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,ay;G

fis mwptjw;fhf mtw;wpid EZfpaha;thu;.

Nju;r;rp kl;lk; 6.6Nju;r;rp kl;lk; 6.6Nju;r;rp kl;lk; 6.6Nju;r;rp kl;lk; 6.6Nju;r;rp kl;lk; 6.6 ::::: d njhFg;G %yfq;fspd; rpf;fy; Nru;itfspd; mtw;wpd;

,ay;Gfis EZfp Muha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 10

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

� Cr, Mn, Fe, Co, Ni, Cu  Mfpa %yfq;fs; H
2
O, NH

3
, Cl- , OH-Mfpa ,izapfSld;

cUthf;Fk; rpf;fy;fspd; #j;jpuq;fisAk; epwq;fisAk; $Wthu;.

� rpf;fy; madpd;  kj;jpa mZ> xl;rpNaw;w vz;> ,izap Mfpad rpf;fy;

Nru;itfspd; epwq;fspd;  kPJ nry;thf;Fr; nrYj;Jk; tpjj;ij nghUj;jkhd

cjhuzq;fspd; JizAld; vLj;Jf;fhl;Lthu;.

� nrg;G(II)> NfhNghy;w;W(II)> epf;fy;(II) cg;Gf;fspd; IjNuhf;FNshupf; mkpyk;>

mNkhdpah vd;gtw;Wldhd jhf;fq;fis mtjhdpj;J mwpf;if nra;thu;.

� kq;fdPrpd;  +2, +4, +6, +7 xl;rpNaw;w epiyfspd; Fwpj;j epwq;fis mtjhdpj;J

mwpf;if nra;thu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:

• Cr, Mn, Fe, Co, Ni, Cu  Mfpa %yf mad;fSld;  Mfpa %yf mad;fSld;  Mfpa %yf mad;fSld;  Mfpa %yf mad;fSld;  Mfpa %yf mad;fSld; H
2
O,  NH

3
, Cl- Mfpa Mfpa Mfpa Mfpa Mfpa

,izapfs; cUthf;Fk; rpf;fy; Nru;itfs;.,izapfs; cUthf;Fk; rpf;fy; Nru;itfs;.,izapfs; cUthf;Fk; rpf;fy; Nru;itfs;.,izapfs; cUthf;Fk; rpf;fy; Nru;itfs;.,izapfs; cUthf;Fk; rpf;fy; Nru;itfs;.

• OH
-
 rpy d njhFg;G fw;wad;fSld; ,izapahfj; njhopw;gLfpd;wJ.

cjhuzk;: [Fe(H
2
O)

5
OH]2+ > ePNuw;wg;gl;l Fe3+ mad;fspd; ePu;g;gFg;gpdhy;

cUthfpd;wJ. Mdhy; mNef cNyhf mad;fs; NaOH my;yJ NH
3 
cld;

fiuahj Ijnuhl;irl;Lfis cUthf;Ffpd;wd. Ijnuhl;Nrh rpf;fy;fis

cUthf;Ftjpy;iy. rpy %yfq;fspd; Ijnuhl;irl;Lfs; gw;wp fye;Jiu

ahLf.

cjhuzk;:  Cr(OH)
3 
- gr;ir> Fe(OH)

3
 - nrq;fgpyk;> Fe(OH)

2 
 - mOf;Fg;gr;ir

        Cu(OH)
2
 - ePyk;>  Mn(OH)

2 
- nts;is

,iza p,iza p,iza p,iza p,iza p kj;jpa cNyhf mad;kj;jpa cNyhf mad;kj;jpa cNyhf mad;kj;jpa cNyhf mad;kj;jpa cNyhf mad;

njhFjp

H
2
O

NH
3

Cl-

Cr3+

[Cr(H
2
O)

6
]3+

ePy Cjh

[Cr(NH
3
)

6
]3+

kQ;rs;

(jput NH
3
)

[CrCl
4
]-

ePy Cjh

Mn2+

[Mn(H
2
O)

6
]2+

,sQ;rptg;G

rpf;fyad;

Njhd;whJ.

Ijnuhl;irl;L

cUthFk;.

[MnCl
4
]2-

gr;irNru;

kQ;rs;

 Fe3+

[Fe(H
2
O)

6
]3+

kQ;rs;

rpf;fyad;

Njhd;whJ.

Ijnuhl;irl;L

cUthFk;.

FeCl
4
]-

kQ;rs;

Co2+

[Co(H
2
O)

6
]2+

,sQ;rptg;G

[Co(NH
3
)

6
]2+

kQ;rs; fgpyk;

[CoCl
4
]2-

ePyk;

Cu2+

[Cu(H
2
O)

6
]2+

ePyk;

[Cu(NH
3
)

4
]2+

fUePyk;

CuCl
4
]2-

kQ;rs;

 Ni2+

 Ni(H
2
O)

6
]2+

gr;ir

 [Ni(NH
3
)
6
]2+

fUePyk;

[NiCl
4
]2-

kQ;rs;
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• kj;jpa cNyhf mZtpw;Nfw;g rpf;fypd; epwk; NtWgLk;.

cjhuzk;: [Cr(H
2
O)

6
]3+ ePy Cjh

[Fe (H
2
O)

6
]3+ kQ;rs;

• kj;jpa cNyhf mZtpd; xl;rpNaw;w vz;zpw;Nfw;g rpf;fypd; epwk; NtWgLk;.

cjhuzk; : [Fe (H
2
O)

6
]2+ ntspu; gr;ir epwk;

[Fe (H
2
O)

6
]3+ kQ;rs;

[Mn(H
2
O)

6
]2+ ,sQ; rptg;G

[Mn(H
2
O)

6
]3+ Cjh

• ,izapf;Nfw;g epwk; khw;wkilAk;.

cjhuzk; : [Co (H
2
O)

6
]2+   ,sQ; rptg;G

[Co(NH
3
)

6
]2+      kQ;rs; - fgpyk;

• IjNuhf;FNshupf; mkpyj;Jld; Cu2+ (aq) jhf;fk;.

Cu2+(aq) + 4HCl(aq)   → [CuCl
4
]2-(aq) + 4H+(aq)

ePyk;  kQ;rs;

• IjNuhf;FNshupf; mkpyj;Jld; Co2+ (aq) fhl;Lk; jhf;fk;.

Co2+(aq) + 4HCl(aq)   → [CoCl
4
]2-(aq) + 4H+(aq)

,sQ; rptg;G ePyk;

• Cr ,d; xl;rp md;dad;fSk; gupkhw;wq;fSk;.

kQ;rs;   nrk;kQ;rs;

nrk;kQ;rs;  kQ;rs;

• NH
3
  ,izapahfj; njhopw;gly;.

ntspu;ePyk;  fUePyk;

,sQ; rptg;G kQ;rs; fgpyk;

 gr;ir ePyk;

cj;Njr fw;wy; fw;gpj;jy; nraw;ghLcj;Njr fw;wy; fw;gpj;jy; nraw;ghLcj;Njr fw;wy; fw;gpj;jy; nraw;ghLcj;Njr fw;wy; fw;gpj;jy; nraw;ghLcj;Njr fw;wy; fw;gpj;jy; nraw;ghL

• kj;jpa mZ> xl;rpNaw;w epiyfs;> ,izap Mfpatw;Wf;Nfw;g epwq;fs; khw;w

kiltjw;fhd cjhuzq;fshf rpf;fy; Nru;itfspd; khjpupfis khztUf;F

fhl;rpg;gLj;Jq;fs;.

• Fwpg;gpl;l gpuNahf nraw;ghLfspy; FOthf <Lgl khztUf;F tha;g;gspAq;fs;.

• kq;fdPrpd; ntt;NtW xl;rpNaw;w epiyfs; nfhz;bUf;Fk; epwq;fis mtjhdpf;f

tha;g;gspAq;fs;.
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Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0Nju;r;rp 6.0 ::::: s, p, d njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,ay;G

fis mwptjw;fhf mtw;wpid EZfpaha;thu;.

Nju;r;rp kl;lk; 6.7Nju;r;rp kl;lk; 6.7Nju;r;rp kl;lk; 6.7Nju;r;rp kl;lk; 6.7Nju;r;rp kl;lk; 6.7 ::::: Muha;Tfis ,yFgLj;Jtjw;fhf d njhFg;G  rpf;fy;

Nru;itfisAk; vspa mNrjd Nru;itfisAk;

ngaupLthu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 03

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

• vspa mNrjd Nru;itfisg; ngaupLthu;.

• IUPAC  ngauPl;L Kiwapd; Kf;fpaj;Jtj;ijf; Fwpg;gpLthu;.

• vspa fw;wad;fisAk; rpf;fy; md;dad;fisAk; nfhz;l Nru;itfisAk;>

rpf;fy; fw;wad;fisAk;  vspa  md;dad;fisAk;  nfhz;l Nru;itfisAk;

IUPAC Kiwapy; ngaupLthu;.

• Nru;itapd; IUPAC ngau; jug;gl;Ls;sNghJ mtw;wpd; fl;likg;ig Kd;itg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:

• rpf;fy; Nru;itfspd; rpf;fy; Nru;itfspd; rpf;fy; Nru;itfspd; rpf;fy; Nru;itfspd; rpf;fy; Nru;itfspd; IUPAC ngauPL ngauPL ngauPL ngauPL ngauPL.

 • ,q;F rpf;fy;  Nru;itnahd;wpd; IUPAC  ngaiu cUthf;fTk;>  IUPAC

ngau; jug;gl;Ls;s NghJ Nru;itfspd; fl;likg;Gr; #j;jpuj;ij vOjTk;>

Njitahd tplaq;fs; fye;Jiuahlg;gLk;. ,q;F d njhFg;G %yfq;fs;

cUthf;Fk; rpf;fy; Nru;itfs; khj;jpuk; ftdj;jpw; nfhs;sg;gLk;. rpf;fy;

Nru;itfis vspa Kiwapy; ,uz;L gFjpfspd; fPo; Muhag;gLk;.

(I)   fw;wad;fs; vspait@ mdad;fs; rpf;fyhdit.

(II)  fw;wad;fs; rpf;fyhdit@ mdad;fs; vspait.

 •  vt;tif  rpf;fy;  Nru;it gw;wp  ftdpf;Fk;  NghJk;  ngauPl;bd; NghJ

nghJthd tpjpfisg; gbKiwapy; gpd;gw;w Ntz;Lk;.

••••• rpf;fy; Nru;itfspd; ngau;fis vOJjy;.rpf;fy; Nru;itfspd; ngau;fis vOJjy;.rpf;fy; Nru;itfspd; ngau;fis vOJjy;.rpf;fy; Nru;itfspd; ngau;fis vOJjy;.rpf;fy; Nru;itfspd; ngau;fis vOJjy;.

(1) vspa mNrjd Nru;itapy; Nghd;W> ,q;Fk; Kjypy;  fw;waDk;

gpd;du; mdaDk; ngauplg;gLk;. fw;wadpd; ngaUf;Fk; mdadpd;

ngaUf;Fk; ,ilNa ,lk; tpLtJk; xU tpjpahFk;.

(2) Nru;itapy; mlq;Fk; rpf;fy; maid ,dq;fhzy; Kf;fpa gbahFk;.

,J Neu; Vw;wj;ijNah kiw Vw;wj;ijNah nfhz;bUf;ff;$Lk;.

,dq; fz;l rpf;fy; madpd; kj;jpa  cNyhf  mZitr; Rw;wp

mikAk; $l;lq;fis my;yJ ,izapfis mwpa Ntz;Lk;.

(3) Nkw;gb ,izapapYs;s Vw;wj;jpd; mbg;gilapy; mtw;wpd;

ngau;fSk; NtWgLk;. ,izapfs; NeNuw;wk; cilaitahfNth

kiwNaw;wk; cilaitahfNth ,Uf;fyhk;.

cjhuzk;:

(i) eLepiyahd ,izapfSf;F tpN\l KbTg;ngau;fs;

,y;iy.
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(ii) rpy ,izapfSf;F tpNrlkhd ngau;fs; cz;L.

cjhuzq;fs; : H
2
O aqua

NH
3

ammine

CO carbonyl

NO nitrosyl

     (iii) vjpNuw;w ,izap cs;sNghJ mtw;wpd; Mq;fpyg; ngaupd;

Kbtpy;  - ~X| - tpFjp Nru;f;fg;gLk;.

 cjhuzq;fs; : Cl- chlorido

CN- cyanido

NO-

2
nitrito

OH- hydroxido

SCN- thiocyanato

H- hydrido

O2- oxido

  (iv) Neu; Vw;w ,izap cs;sNghJ mtw;wpd; Mq;fpyg; ngaupd;

Kbtpy; ,ak; (ium) vDk; tpFjp Nru;f;fg;gLk;.

cjhuzk; : +NH
3
 - NH

2
  Hydrazinium

(4) kj;jpa cNyhf mZitr; Rw;wp mikAk; ,izapfisf; fUJk;NghJ

xNu tifiar; Nru;e;j ,izapfs; xd;Wf;F Nkyjpfkhf cs;sNghJ>

mt;thwhd ,izapfspd; vz;zpf;ifiaf; fhl;l ,izapapd; ngaUf;F

Kd;dhy; vz;zpf;iff;F rkkhd ngaiu Kd;tpFjpahf (prefix) gad;gLj;

jg;gLk;. xNu tif ,izap 2> 3> 4> 5> 6 cs;sNghJ KiwNa di, tri,

tetra, penta, hexa   vDk; Kd;tpFjpfs; gad;gLj;jg;gLk;.

N.B - Nrjd ,izapfisf; fUj Ntz;ba mtrpakpy;iy.

(5) rpf;fy; maDld; xd;Wf;F Nkw;gl;l tif ,izapfs; gpize;jpUf;Fk;

NghJ> ,izapfspd; ngau;fs; Mq;fpy mupr;Rtbapd; xOq;fpd;gb

Fwpg;gpl Ntz;Lk;.

Fwpg;G: ,izapfspd;,izapfspd;,izapfspd;,izapfspd;,izapfspd; Mq;fpy mupr;RtbNa fUjg;glNtz;Lk;.

(,izapfspd; vz;zpf;ifiaf; Fwpf;Fk; Kd;tpFjpfisay;y).

,izapfspd; ngau;fSf;fpilNa ,ilntsp tplf;$lhJ.

[Fe(CN)
2 
(NH

3
)

4
]+    -   tetraamminedicyanido  vd ,izapfs; ngauplg;gLk;.

(6) rpf;fy; maidg; ngaupLk;NghJ Kjypy; ,izapAk; mLj;J

cNyhfj;ijAk; ngauplg;gLk;. mg;ngaupd; gpd;dhy;  xl;rpNaw;w vz;

cNuhkd; ngupa ,yf;fq;fspy; milg;gpDs; fhl;lg;gLk;. ngaiu

vOJk;NghJ nrhw;fSf;fpilNa ,ilntsp tplg;glf;$lhJ.

cjhuzq;fs; : [Co(NH
3
)

6
]3+  -  hexaamminecobalt(III)  ion

[Fe(H
2
O)

6
]2+  -  hexaaquairon(II)  ion

[Cu(NH
3
)

4
]2+  -  tetraamminecopper(II) ion
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(7) rpf;fy; mad; Neu; Vw;wKilajhfNth kiw Vw;wk; cilajhfNth

eLepiyahdjhfNth mikayhk;. mjw;Nfw;g mjd; ngaUk; NtWgLk;.

(i)  rpf;fy; mad; ghfk; Neu; Vw;wkhdjhfNth eLepiyahdjhfNth

mikAkhapd; ngaupl mjpylq;Fk; cNyhfj;jpd; Mq;fpy ngaiu

gad;gLj;Jthu;. ,q;F cNyhfj;jpd; xl;rpNaw;w vz; milg;gpDs;

ngupa cNuhk ,yf;fj;jpy; fhl;lg;gl Ntz;Lk;. (cNyhf madJ

ngaUf;Fk; xl;rpNaw;w vz;Zf;Fk; ,ilNa ,ilntsp tplf;

$lhJ.)

  cjhuzq;fs;:

[Fe(CN)
3 
(NH

3
)

3
]  ,J Vw;wkw;wJ. triamminetricyanidoiron(III)

[Cu(H
2
O)

6
]2+ NeNuw;wKilaJ. hexaaquacopper(II) ion

(ii)   rpf;fy; mad; kiw Vw;wKilajhapd;> mjpylq;Fk; cNyhfj;jpd;

 ngaupd; ,Wjpapy; ate vDk; gFjp Nru;f;fg;gLk;. ,q;Fk; cNyhfj;jpd;

 xl;rpNaw;w vz;iz rhjhuz milg;gpDs; ngupa  cNuhk

 ,yf;fj;jhy; fhl;lg;gLk;. (cNyhf madJ ngaUf;Fk; xl;rpNaw;w

 vz;Zf;Fk; ,ilNa ,ilntsp tplf; $lhJ.)

  cjhuzq;fs;:

  [CoCl
4
]2-      tetrachloridocobaltate(II)  ion

[Co(CN)
6
]3- hexacyanidocobaltate(III) ion

[CuCl
4
]2-      tetrachloridocuprate(II) ion

[Fe(CN)
6
]4- hexacyanidoferrate(II) ion

[Fe(CN)
6
]3- hexacyanidoferrate(III) ion

[Ag(CN)
2
]- dicyanidoargentate(I)  ion

[Cr(Br)
6
]3-   hexabromidochromate(III)  ion

  (8) xU RahjPd rpf;fy; Nru;itapd; ngaiu vOJk;NghJ NeNuw;wg; gFjpf;Fk;

kiwNaw;wg; gFjpf;Fk; ,ilNa ,ilntsp tplNtz;Lk;.

 cjhuzq;fs;:

• vspa fw;waDk; rpf;fyhd mdaDk; cs;sNghJ

K
3
[Fe(CN)

5 
NO]

potassium   pentacynidonitrosylferrate (II)

Na
2
[ZnCl

4
]

sodium   tetrachloridozincate (II)

• rpf;fy; fw;waDk; vspa mdaDk; cs;sNghJ

[Ag(NH
3
)

2
]Cl

diamminesilver (I)    chloride

[Fe(OH)
2
(H

2
O)

4
]Br

tetraaquadihydroxidoiron (III)    bromide

       [CoCl(NH
3
)

5
](NO

3
)

2

       pentaamminechloridocobalt (III)    nitrate

      [CoCl(NH
3
)

5
](NO

2
)

2

       pentaamminechloridocobalt (III)     nitrite
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• rpf;fy; Nru;itapd; ngau; jug;gl;Ls;sNghJ mjd; fl;likg;G #j;jpuj;ijrpf;fy; Nru;itapd; ngau; jug;gl;Ls;sNghJ mjd; fl;likg;G #j;jpuj;ijrpf;fy; Nru;itapd; ngau; jug;gl;Ls;sNghJ mjd; fl;likg;G #j;jpuj;ijrpf;fy; Nru;itapd; ngau; jug;gl;Ls;sNghJ mjd; fl;likg;G #j;jpuj;ijrpf;fy; Nru;itapd; ngau; jug;gl;Ls;sNghJ mjd; fl;likg;G #j;jpuj;ij

vOJk; KiwvOJk; KiwvOJk; KiwvOJk; KiwvOJk; Kiw

1. tof;fj;jpd;gb Neu; Vw;wKs;s maid KjypYk; vjpu; Vw;wKs;s maid

mLj;Jk; vOj Ntz;Lk;. mtw;wpw;fpilNa ,ilntsp tplf;$lhJ.

2. rpf;fy; mad; gFjpapd; fl;likg;Gr;  #j;jpuj;ij  vOJk; NghJ Kjypy;

cNyhfj;ijAk; gpd;du; ,izapiaAk; vOjpf; fhl;l Ntz;Lk;. ,izap

fis vOJk;NghJ ,izapfspd; Vw;wk; fUjg;glkhl;lhJ. ,izapfis

vOJk;NghJ> ,izAk; mZtpd; Mq;fpy mupr;Rtb xOq;fpy; vOj Ntz;Lk;.

(mjhtJ cNyhf maDld; ,izAk; ,izapapd; mZ)

  Fwpg;G: gy;mZ ,izapfspy;> ,izAk; mZthdJ Kjypy;

Fwpg;gplg;gl;L  gpd;du;  Vida mZf;fis Fwpg;gpLtJ

rpwe;jJ.

cjhuzk;: (:OH
2
)H

2
O vd;gij tplr; rpwe;jJ.

3.  gy;mZ ,izapfshdJ  milg;gpDs; jug;gLk;.  xt;nthU tifahd

,izapapdJk;  vz;zpf;ifahdJ>  ,izapapd; FwpaPl;bd; gpd;du;

mbahf (Subscript)  tyJifg; gf;fj;jpy; muhgpa vz;zpy; jug;gLk;. milg;Gfs;

jug;gLkhapd; ,e;j ,yf;fkhdJ tyJ ifg; gf;fj;jpy; ,ilntsp tplhJ

mbahf (Subscript) milg;Gf;F ntspNa vOjg;gLk;.

4. Nru;itapYs;s  rpf;fy;  mad;  rJu milg;gpDs; vOjg;gl Ntz;Lk;.

Vw;wj;ij rJu milg;gpd; ntspapy; tyJ Nky; %iyapy; jug;gl Ntz;Lk;.

Vw;wj;jpd; vz; ngWkhdk; Kjypy; Fwpg;gplg;gl Ntz;Lk;. gpd;du; Vw;wj;jpd;

FwpaPL Fwpg;gplg;gl Ntz;Lk;. ,izapfSf;F ,ilapNyh ,izapw;Fk;

cNyhfj;jpw;Fk; ,ilapNyh ,ilntsp tplf;$lhJ.

cjhuzk; 1 : pentacyanidonitrosylferrate (II)ion  ,d;  ,urhadr;  #j;jpuj;ij

 vOJf.

gb 1: cNyhf madpd; FwpaPl;il vOJf. Fe

gb 2: ,izapfspd; xOq;ifj; jPu;khdpf;f. xt;nthU

,izapiaAk; vOJk;NghJ mtw;wpd; vz;zpf;if

iaAk; Nru;j;Jf; nfhs;f. gpd; cNyhf madpd;

FwpaPl;bd; gpd; ,izapfspd; FwpaPl;il vOjTk;.

,izapfshtd CN- , NO   MFk;. CN-  ,y; ,izAk;

mZ C  MFk;. NO  ,y; ,izAk; mZ N   MFk;.

vdNt  CN-   KjypYk;  NO   gpd;dUk;  vOjg;gl

Ntz;Lk;. Ie;J CN-  cs;sik Fwpg;gplNtz;Lk;.

[Fe(CN)
5
NO]

gb 3: rJu milg;gpDs; cNyhf madpd; FwpaPl;ilAk;

,izapfspd; FwpaPl;ilAk; fhl;b rpf;fypd; Vw;wj;ij

Ak; fhl;lTk;.

cNyhfj;jpd; xl;rpNaw;w vz; +II MFk;.  rpf;fy;

madpd; nkhj;j Vw;wk; -5 +2 = -3. MfNt #j;jpuk;

[Fe(CN)
5
NO]3-
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  cjhuzk; 2: pentaamminechloridocobalt(III) ion  ,d;  ,urhadr;  #j;jpuj;ij

  vOJf.

gb 1: cNyhf madpd; FwpaPl;il vOJf. Co

gb 2: ,izapfspd;  xOq;ifj;  jPu;khdpf;f.  xt;nthU

,izapiaAk; vOJk;NghJ  mtw;wpd; vz;zpf;if

iaAk; Nru;j;Jf; nfhs;f.  gpd;  cNyhf  madpd;

FwpaPl;bd; gpd; ,izapfspd; FwpaPl;il vOjTk;.

,izapfs; Cl
-
(,izAk; mZ Cl )> NH

3
 (,izAk;

mZ N). vdNt  Mq;fpy  mupr;Rtbiaf;  fUJk;

NghJ Cl KjypYk; NH
3 
gpd;dUk; vOjg;gLk;.

Ie;J NH
3  
cs;sik Fwpg;gpl Ntz;Lk;.

[ CoCl(NH
3
)

5
]

gb 3: rJu milg;gpDs; cNyhf madpd; FwpaPl;ilAk;

,izapfspd; FwpaPl;ilAk; fhl;b rpf;fypd; Vw;wj;ij

Ak; fhl;lTk;.

cNyhf madpd; xl;rpNaw;w vz; +III. MfNt

tpisAs; Vw;wk; +3 + (-1) = +2.

MfNt #j;jpuk;  [ CoCl(NH
3
)

5
]2+

cjhuzk; 3 :  pentaamminechloridocobalt (III)   bromide ,d; #j;jpuk;

   [CoCl(NH
3
)

5
]2+.

   ,t;taid eLepiyahf;f ,U GNuhikl;L mad;fs; Njit.

 vdNt #j;jpuk; [CoCl(NH
3
)

5
]Br

2
.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• vspa Nru;itfs; rpytw;iw NaCl, AlH
3
. Mg

3
N

2
  vLj;Jg; ngaupLf.

• tFg;igf; FOf;fshf;fp vspa mdaDldhd  rpf;fyhd  fw;wad;fisAk;

vspa fw;wad;fSldhd rpf;fy; mdad;fspd; Nru;itfisAk; je;J mtw;iwg;

ngaupLkhW khztiu topg;gLj;Jq;fs;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 6'06'06'06'06'0 ( %yfq;fs;> mad;fs; Nru;itfs; gw;wpa gz;gwp uPjpahd

mstwpuPjpahd gFg;gha;Tfis elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 6.8 ( gz;gwpuPjpahd gFg;gha;Tfspd;  %yk; fw;wad;fis

,dq;fhz;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² Rthiyr; Nrhjid %yk; fw;wad;fis ,dq;fhz;ghu;.

²  Rthiyapd; epwj;ij mjw;F xj;j fhyy; epwkhiyia nfhz;L

tpsf;Fthu;.

² tPo;gbthf;fy; Kiw %yKk; mjid njhlu;e;J ntt;NtW Nrhjidg;

nghUl;fspy; tPo;gbTfspd; fiujpwid cgNahfpj;Jk;; fw;wad;fiis

,dq;fhz;ghu;.

² fhuf; fiuriyr; Nru;g;gjd; %yk; mNkhdpak; maid ^NH
4

+&

,dq;fhz;ghu;.

² gl;baw;gLj;jg;gl;l fw;wad;fis> mf;fw;wad;fspd; mad;Nru;itfspd;

fiujpwd; ngUf;fj;jpd; mbg;gilapy; Ie;J $l;lq;fshf tFg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;(

² Rthiyr; NrhjidRthiyr; NrhjidRthiyr; NrhjidRthiyr; NrhjidRthiyr; Nrhjid

² Vwj;jho vy;yh fw;wad;fSk; Rthiyg; gupNrhjidapd; nghOJ mZf;fis

cUthf;Ffpd;wd. Rthiyapd; epwk; jho; rf;jpAila  fhyy; epwkhiyAld;

njhlu;Ggl;lJ. mUl;lg;gl;l mZtpypUe;J ,yj;jpud;fs; jho; rf;jp kl;lj;jpw;F

ghAk; NghJ fhyg;gLk; fl;Gyd; xspf;Fupa fjpu;g;Ng Rthiyf;F fhuzkhf

mikfpd;wJ.

² tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;

² d7,d8, d9, d10 ,yj;jpud; fl;likg;Gila fw;wad;fspd; tPo;gbT Nkyjpf

mNkhdpahtpy; fiue;J mtw;wpd; cWjpahd rpf;fyad;fis KiwNa

cUthf;Ffpd;wd.

M2+(aq) + X2- (aq)    MX(s)

(d7) [Co(NH
3
)

6
]2+ - kQ;rs; fgpyk;  (d10) [Zn(NH

3
)

4
]2+ - epwkw;wJ

(d8) [Ni(NH
3
)

6
]2+ - fUePyk;          (d10) [Ag(NH

3
)

2
]+ - epwkw;wJ

(d9) [Cu(NH
3
)

4
]2+ - fUePyk;        (d10) [Cd(NH

3
)

4
]2+ - epwkw;wJ

²  ,dq;fhzy;,dq;fhzy;,dq;fhzy;,dq;fhzy;,dq;fhzy;

² mNkhdpak; cg;Gf;fs;> fhuf; fiurYld; (NaOH, KOH , Ca(OH)
2 
) mNkhdpah

thAit ntsptpLfpd;wd.

M*
mUl;lg;gl;l epiyapYs;s mZ

jiuepiyapYs;s mZM0
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cjhuzk; : 

ntspNaWk; mNkhdpahit  ne];yupd;  Nrhjidg;nghUs;  my;yJ <ukhd

rptg;G ghrpr;rhaj;jhs; cgNahfpj;J gupNrhjpf;fyhk;.

 +   ne];yupd; Nrhjidg;nghUs;  fgpyepw tPo;gbT / epwk;

² fw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiw

² gz;gwp uPjpahd gFg;gha;T  tPo;gbT Kiw%yk;  fw;wad;fspd; fyitia

gFg;gha;e;J Ie;J fl;lq;fshf gpupf;fg;gLfpd;wJ. ,g;gFg;gha;T KiwahdJ

Nju;T tPo;gbthf;fy; jj;Jtj;ij mbg;gilahff; nfhz;lJ.  xU fiurypy;

cs;s fw;wad;fs; xt;nthU Fwpg;gpl;l Neuj;jpy; xt;nthd;whf tPo;gbthf;fg;gly;

Nju;T tPo;gbthf;fy; vdg;gLk;.

     $l;lk; $l;lk; $l;lk; $l;lk; $l;lk; I

  ² fw;wad;fisf; nfhz;l fyitf; fiurypDs; Fspu;e;j Ijhd HCl

fiuriy Nkyjpfkhf Nru;f;f. Ag+" Pb2+, Hg
2
2+  mad;fs; kl;Lk; fiujpwd;

mw;w FNshiul;Lf;fshf tPo;gbthf;fg;gLfpd;wJ.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; II

² $l;lk; I ,y; fiujpwdw;w FNshiul;Lf;fis mfw;wpa gpd; ngwg;gLk;

tbjputk; njhlu;e;Jk; mkpyj; jd;ikAilajhf ,Uf;Fk;. ,t;tb

jputj;jpD}lhf H
2
S nrYj;Jk;NghJ gpd;tUk;  ry;igl;Lf;fs; khj;jpuk;

tPo;gbthf;fg;gLfpd;wd.

Pb2+ (aq) PbS(s)  ^fWg;G&     Sn2+ (aq)  SnS(s) ^fgpyk;&

Cu2+ (aq) CuS(s)  ̂ fWg;G&     Sn4+ (aq)  SnS
2
(s) (kQ;rs;&

Hg2+ (aq) HgS(s)  ̂fWg;G&     Sb3+ (aq)  Sb
2
S

3
(s) ^nrk;kQ;rs;&

Bi3+ (aq)  Bi
2
S

3
(s) ̂fWg;G&     As3+ (aq)  As

2
S

3
(s) (kQ;rs;&

Cd2+ (aq)  CdS(s)  ^kQ;rs;&

² tb jputk; mkpyj; jd;ikahdjhf ,Ug;gjhy; Ijurd; mad; nrwpT

cau;thf cs;sJ. vdNt H+ nghJ mad; tpistpdhy; H
2
S ,d;

$l;lw; gpupif Fiwf;fg;gLfpd;wJ. ,jdhy;> fiurypy; S2- nrwpT

Fiwf;fg;gLfpd;wJ. vdNt> cau; K
sp 
ngWkhdKila  Mn2+" Zn2+" Co2+"

Ni2+ mad;fs; tPo;gbthjy; jLf;fg;gLfpd;wJ.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; III

² $l;lk; II ,y; ngwg;gLk; tbjputj;ij nfhjpf;f itg;gjd; %yk; fiue;Js;;s

H
2
Smfw;wg;gLk;. gpd;du; tbjputk; rpy epkplq;fSf;F nrwpe;j HNO

3
cld;

nfhjpf;fr; nra;Ak; NghJ    Fe2+, Fe3+ Mf xl;rpNaw;wg;gLfpd;wJ. fiurYf;F

gpd;du;  NH
4
Cl,  NH

4
OH Nru;f;fg;gLfpd;wJ.

Fe3+ (aq) Fe(OH)
3
 (s) ̂ nrq;fgpyk;&

Al3+ (aq) Al(OH)
3
 (s) ̂ntz;zpw tPo;gbT)

Cr3+ (aq) Cr(OH)
3
 (s) ̂ gr;ir&
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$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; IV

² $l;lk; III ,y; ngwg;gLk; tbjputk;  OH-  I nfhz;Ls;sJ.  %y jd;ik

AilaJ. ,f; fiurypD}lhf OH- Kd;dpiyapy;  H
2
S  I nrYj;Jf.

H
2
S ,ypUe;J ngwg;gLk;  H+(aq), OH- (aq) ,dhy; eLepiyahf;fg;gLk;.

H
2
S(aq)  2H + (aq) + S2- (aq)

        +

        OH- (aq)

       

                         H
2
O(l)

² Nkw;fhl;ba rkepiy tyJgf;fkhf efUk;. vdNt fiurypy;  S2- nrwpT

mjpfupf;Fk;.

Zn2+ (aq) ZnS (s)

       ^nts;is&

Mn2+ (aq) MnS (s)

         ^,sk;rptg;G&

Co2+ (aq) CoS(s)

          ^fWg;G&

Ni2+ (aq) NiS (s)

        (fWg;G&

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; V

² $l;lk; IV ,y; ngwg;gLk; tbjputj;ij nfhjpf;fr; nra;J H
2
S  I

mfw;wpa gpd; rpwpjsT NH
4
Cl  IAk; Nkyjpf   NH

4
OH IAk; Nru;f;fTk;.

fiuriy ntg;gNkw;wpa gpd;du; (NH
4
)

2 
CO

3
 fiuriyr; Nru;f;fTk;.  Ca2+,

Sr2+ , Ba2+ mad;fs; fhgNdw;Wf;fshf tPo;gbTWk;.

Ca2+(aq)    CaCO
3
(s)

(nts;is)

Sr2+(aq)  SrCO
3
(s)

(nts;is)

Ba2+(aq) BaCO
3
(s)

(nts;is)

²  fiujpwd; ngUf;fj;jpd; gpuNahfq;fs; 13.1 ,y; tpupthff; fye;Jiuahlg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² jug;gl;l fyitapy; cs;s fw;wad;fis Rthiy gupNrhjid %yk;

,dq;fhz mDkjpAq;fs;.

² njhlu;Gila fhyy; epwkhiyia gad;gLj;jp Rthiyapd; epwj;ij

tpsf;Fq;fs;.

² nfhLf;fg;gl;l khjpupapYs;s fw;wad;fis ,dq;fhz khztu;fis

topg;gLj;Jq;fs;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 6'06'06'06'06'0 ( %yfq;fs;> mad;fs; Nru;itfs; gw;wpa gz;gwpuPjpahd

mstwpuPjpahd gFg;gha;Tfis elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 6.9 ( gz;gwp Kiwapyhd gFg;gha;T %yk; gupNrhjid

uPjpahf md;dad;fis ,dq;fhz;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² tPo;gbthf;fy; %yk; my;yJ NtWKiw %yk; md;dad;fis ,dq;fhz;ghu;.

² mkpyq;fspy; tPo;gbTfspd; fiujpwid mt;td;daq;fspd; ,ay;Gfspd;

(jd;ikapd;) mbg;gilapy; tpsf;Fthu;.

² mNkhdpahTld; fw;wad; rpf;fy; cUthFtjd; %yk; tPo;gbTfs; fiujiy

tpsf;Fthu;.

ghl cs;slf;fjij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fjij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fjij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fjij tpsf;Ftjw;fhd topfhl;ly;ghl cs;slf;fjij tpsf;Ftjw;fhd topfhl;ly; (

   ²  Fwpg;gpl;l gupNrhjidfs; %yk; md;dad;fs; Cl-,  Br-, I- , ,

   ,  ,  , ,       vd;gtw;iw ,dq;fhzyhk;.

² Cl-,  Br-, I- fhd Nrhjidfs; fhd Nrhjidfs; fhd Nrhjidfs; fhd Nrhjidfs; fhd Nrhjidfs;

² Viyl;Lfspd; fiurypDs; Ijhd HNO
3
> AgNO

3
 fiuriyr; Nru;f;f. nts;sp

Viyl;Lfs; tPo;gbAk;. Viyl;il ,dq;fhz mNkhdpahf; fiurypy; tPo;gbtpd;

fiujpwd; gad;gLj;jg;gLk;.

² ,ul;ilg; gilg; gupNrhjid (Viyl;Lf;fSk; > FNshuPd; ePUk;)

²      kw;Wk;kw;Wk;kw;Wk;kw;Wk;kw;Wk;          mad;fSf;fhd gupNrhjidfs;mad;fSf;fhd gupNrhjidfs;mad;fSf;fhd gupNrhjidfs;mad;fSf;fhd gupNrhjidfs;mad;fSf;fhd gupNrhjidfs;

 

nrk;kQ;rs; epwj;jpypUe;J gr;ir epwkhf

khWfpd;wJ.

mad;

nts;is

,skQ;rs;

kQ;rs;
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nrk;kQ;rs; gr;ir

nts;is

Ijhd

fiuAk;.

nts;is

epwkw;wJ

ghy; epwk; Njhd;Wk;. njhlu;e;J

nrYj;j ghy; epwk; mw;Wg; NghFk;.

   

(nrq;fgpy thA ntspNaWk;).

     ²  ,      f;fhd gupNrhjidfs;f;fhd gupNrhjidfs;f;fhd gupNrhjidfs;f;fhd gupNrhjidfs;f;fhd gupNrhjidfs;

² ,t; mad;fspd; ePu; fiurYf;F   BaCl
2
  Nru;f;Fk; nghOJ ntz;zpw

tPo;gbT cUthFk;. Ijhd HCl my;yJ Ijhd HNO
3
 ,y; ,t;tPo;gbTfspd;

fiujpwid cgNahfpj;J mtw;iw NtWgpupj;J mwpa KbAk;.

 nkd; mkpykhf ,Ug;gjhy;> mad;fs;  mad;fshy;

mfw;wg;gLfpd;wJ.

,q;F  xU td;mkpykhf ,Ug;gjhy;>  mad;fs; mad;

fshy; mfw;wg;glhJ.

     ²  f;fhd gupNrhjidfs; f;fhd gupNrhjidfs; f;fhd gupNrhjidfs; f;fhd gupNrhjidfs; f;fhd gupNrhjidfs;

                            (ghy;epwkhd tPo;gbT> %f;ifaupf;Fk; thA)

fWg;G

nts;is fWg;G

nts;is
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     ² iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd      ;gupNrhjid;gupNrhjid;gupNrhjid;gupNrhjid;gupNrhjid

 ²   fgpy tisa gupNrhjidfgpy tisa gupNrhjidfgpy tisa gupNrhjidfgpy tisa gupNrhjidfgpy tisa gupNrhjid

² iej;jpNuw;W cg;G fiurYf;F Fspu; (aq) I Nru;f;fTk;. nrwpe;j

 rpy Jspfis Nrhjidf; Fohapd; cl;Gwkhf tbe;J nry;YkhW

ftdkhf tpLf. jputq;fs; re;jpf;Fkplj;jpw; fgpy epwkhd tisankhd;W

Njhd;Wtijf; fhz;f.

² mNkhdpahtpw;fhd NrhjidmNkhdpahtpw;fhd NrhjidmNkhdpahtpw;fhd NrhjidmNkhdpahtpw;fhd NrhjidmNkhdpahtpw;fhd Nrhjid

² mYkpdpak; JhisAk;  Ak; Nru;j;J #lhf;Fk; NghJ NO
3

-

mNkhdpahthf jho;j;jg;gLk;.

     ²               ,w;fhd gupNrhjid,w;fhd gupNrhjid,w;fhd gupNrhjid,w;fhd gupNrhjid,w;fhd gupNrhjid

²  fiurYf;F nrwpe;j  Nru;j;j gpd; mNkhdpak; nkhypg;jpNuw;iw

kpifahfr; Nru;j;J nkd; #lhf;Ff. kQ;rs; epw tPo;gbT cz;lhFk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² tPo;gbthf;f Kiwia cgNahfpj;J jug;gl;l khjpupapYs;s md;dad;fis

,dk;fhz khztu;fSf;F ,lkspAq;fs;.

² mtjhdq;fSf;fhd rkd;ghLfis vOjr; nra;f.

² md;dad; tifiag; nghWj;J tPo;gbT mkpyq;fspy; fiujy; gw;wp tpsf;Ff.
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Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0 ::::: Nrjd Nru;itfspd; gy;tiffis EZfp Muha;thu;.

Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1 ::::: ,urhadtpaypd; tpN\l Jiwahf Nrjd ,urhad

tpaypd; Kf;fpaj;Jtj;ij EZfpaha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 02

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� gpujhd %yfkhf fhgd; mlq;Fk; ,aw;ifahd nraw;ifahd Nru;itfs;

ngUk; vz;zpf;ifapy; cs;snjd $Wthu;.

� Fwpj;j tplaq;fis vLj;Jf;fhl;b ngUk; vz;zpf;ifahd Nru;itfis

cUthf;Ftjw;F fhgDf;F cs;s Mw;wiy tptupg;ghu;.

� gy;NtW JiwfspypUe;J cjhuzq;fis vLj;Jf;fhl;b md;whl tho;tpy;

Nrjd ,urhadk; Kf;fpaj;Jtk; ngWk; tpjj;ij vLj;Jf;fhl;Lthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;:

� ngUk; vz;zpf;ifapy; Nrjd Nru;itfis cUthf;Ftjw;F gq;fspf;Fk;ngUk; vz;zpf;ifapy; Nrjd Nru;itfis cUthf;Ftjw;F gq;fspf;Fk;ngUk; vz;zpf;ifapy; Nrjd Nru;itfis cUthf;Ftjw;F gq;fspf;Fk;ngUk; vz;zpf;ifapy; Nrjd Nru;itfis cUthf;Ftjw;F gq;fspf;Fk;ngUk; vz;zpf;ifapy; Nrjd Nru;itfis cUthf;Ftjw;F gq;fspf;Fk;

fhgdpd; rpy gz;Gfs; gpd;tUkhW:fhgdpd; rpy gz;Gfs; gpd;tUkhW:fhgdpd; rpy gz;Gfs; gpd;tUkhW:fhgdpd; rpy gz;Gfs; gpd;tUkhW:fhgdpd; rpy gz;Gfs; gpd;tUkhW:

� ,uz;L fhgd; mZf;fSf;fpilNa cWjpahd xw;iwg; gpizg;ig my;yJ

,ul;ilg; gpizg;ig my;yJ Kk;ikg; gpizg;ig cUthf;f KbAk;.

� $l;lk; IV ,y; Si rhu;ghf C cUthf;Fk; C - C, C = C, C   C,   C - H

gpizg;Gf;fspd; gpizg;Gr; rf;jp cau; ngWkhdq;fis cilaJ vd

mtjhdpf;fg;gl;Ls;sJ.

Fwpj;j jfty;fs; gpd;tUkhW:

� fhgd; mZthdJ Mapuf;fzf;fhd mZf;fisf; nfhz;l rq;fpypfisAk;

vy;yhg; gUkdpYk; cs;s tisaq;fisAk; cUthf;ff;$baJ.

� xt;nthU fhgd; mZtpw;Fk; gq;fPl;L tYg;gpizg;Gfs; ehd;if cUthf;f

KbAk;. ,jd;gb fhgd; rq;fpypAld; %yfq;fs; gytw;Wf;Fk; ,iza KbAk;

vd;gJk;> gue;j gy;tifikAila Nru;itfs; epyt ,g;gz;G fhuzkhfpwJ

vd;gjhFk;.

� fhgd;> Vida fhgd; mZf;fSld; kl;Lkd;wp O, S, P, N, myrd;fs; Nghd;w

Vida my;YNyhf mZf;fSlDk; typikahd gq;fPl;LtYg; gpizg;ig

cUthf;Fk;.

 gpizg;G

C - C 346

C = C 610

C C 835

C -  H 413

Si - Si 226

Si - H 318

gpizg;Gr; rf;jp / kJ mol-1
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cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• vupnghUs;fs;> kUe;J tiffs;> rhak;> gpshj;jpf;> Jzpkzpfs;> epwg; nghUs;fs;

Mfpatw;wpy; mlq;Fk; mbg;gilf; $Wfshd %yfq;fs; gw;wp khztu;fsplk;

tprhupj;jwpAq;fs;. mjdbg;gilapy; Nrjdr; Nru;itfis mwpKfQ; nra;Aq;fs;.

• tFg;G khztu;fisf; FOf;fshf;Fq;fs;. md;whl tho;tpy; gy;NtW Jiwfspy;

gad;gLj;jg;gLfpd;w Nrjdr; Nru;itfSf;F cjhuzq;fisAk; mtw;wpd;

Kf;fpaj;Jtj;ijAk; fye;Jiuahl khztu; FOf;fsplk; xg;gilAq;fs;.
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Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0 ::::: Nrjdr; Nru;itfspd; gy;tiffis EZfp Muha;thu;.

Nju;r;rp kl;lk; 7.2Nju;r;rp kl;lk; 7.2Nju;r;rp kl;lk; 7.2Nju;r;rp kl;lk; 7.2Nju;r;rp kl;lk; 7.2 ::::: njhopw;ghl;Lf; $l;lq;fspd; mbg;gilapy; Nrjdr;

Nru;itfspd; tiffis EZfpaha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 04

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� ghlj;jpl;lj;jpy; mlq;Fk; njhopw;ghl;Lf; $l;lq;fspd; ngau;fisAk;> FwpaPL

fisAk; ,dq;fhz;ghu;.

� Nrjdr; Nru;itfspd; gy;tifikia mtw;wpd; njhopw;ghl;Lf; $l;lj;jpd;

JizAld; ,dq;fhz;ghu;.

� xt;nthU njhopw;ghl;Lf; $l;lKk; mlq;Fk; mikg;Gila njhliug; (Homologous

series) ngaupl;L mtw;Wf;F cjhuzq;fs; $Wthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� rpy Nrjd Nru;itfspy; C, H khj;jpuk; %yfq;fshf mlq;Ffpd;wd. mtw;iw

IjNuhfhgd; vd;gu;.

� fl;likg;gpdbg;gilapy; IjNuhfhgd;fis mypgw;wpf;F IjNuhfhgd; vdTk;

mNuhkw;wpf;F IjNuhfhgd; vdTk; gpupg;gu;.

� jpwe;j fhgd; rq;fpypfspdhy; Md IjNuhfhgd; njhFjpfs; mypgw;wpf; rf;fukw;w

IjNuhfhgd; vdg; ngau; ngWk;.

� mw;Nfd;> mw;fPd;> mw;ifd;fs; vd mypgw;wpf;F IjNuhfhgd; Nru;itfs;

tifg;gLj;jg;gLk;.

� Xuplg;glhj (delocalized)  ,yj;jpud; tisankhd;iw cUthf;fp cWjp

epiyiaaile;Js;s rf;fu tbt Nrjdr; Nru;itfs; mNuhkw;wpf; Nru;itfs;

vdg;gLk;.

� C
6
H

6
 %yf;$w;W #j;jpuj;jhy; fhl;lg;gLfpd;w ngd;rPd;> mNuhkw;wpf; IjNuhfhgd;

Nru;itj; njhFjpapd; kpf vspa Nru;itahFk;.

� mypgw;wpf; IjNuhfhgdpy; cs;s Ijurd; mZit xU myrd; mZtpdhy;

gpujpaplg;gLk;NghJ cUthFk; Nru;itfs; mw;ify; Viyl;Lfs; MFk;.

� ngd;rPd; tisaj;jpy; cs;s Ijurd; mZit xU myrd; mZtpdhy; gpujp

aplg;gLk;NghJ cUthFk; Nru;itfs; Viuy; Viyl;LfshFk;.

� ngUk;ghyhd Nrjdr; Nru;itfspd; fhgd; rq;fpypapy; iejurd;> xl;rprd;>

Nghd;w gy;ypd mZ my;yJ mZf;$l;lk; (Hetero atom) gpizAkhapd;

Fwpj;j mZtpd; kpd;ndjpu;j; jd;ik NtWghL fhuzkhf Fwpj;j mZj;njhFjp>

Nru;itf;F rpwg;ghaikAk; jhf;fq;fisj; jUk;. mt;thwhd> mZj;njhFjp

njhopw;ghl;L $l;lk; vd miof;fg;gLk; (Functional group). Fwpj;j Nru;itapy;

mlq;Fk; njhopw;ghl;Lf; $l;lj;jpw;F Vw;g mit tifg;gLj;jg;gLk;.
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O

C

O

H
C

njhopw;ghl;Lnjhopw;ghl;Lnjhopw;ghl;Lnjhopw;ghl;Lnjhopw;ghl;L

$l;lk;$l;lk;$l;lk;$l;lk;$l;lk;

mikg;nghj;jnjhlupd;mikg;nghj;jnjhlupd;mikg;nghj;jnjhlupd;mikg;nghj;jnjhlupd;mikg;nghj;jnjhlupd;

ngau;ngau;ngau;ngau;ngau;

cjhuzk;cjhuzk;cjhuzk;cjhuzk;cjhuzk;

OH mw;fNfhy; CH
3
CH

2
OH     ethanol

Alcohol

my;bifl;L CH
3
CHO        ethanal

Aldehyde

fPw;Nwhd; CH
3
COCH

3 
  propanone

Ketone

fhnghf;rpypf; mkpyk; CH
3
COOH

 
  ethanoic acid

Carboxylic acid

mkpy FNshiul;L CH
3
COCl  ethanoyl chloride

Acid chloride

vRj;ju; CH
3
COOCH

3
 methyl ethanoate

Ester

mkpd; CH
3
CH

2 
NH

2 
  ethylamine

Amine

Vikl;L CH
3
CONH

2 
  ethanamide

Amide

mikNdh mkpyk; CH
3
CHNH

2
COOH

2-aminopropanoic acid

CH
3
CH

2
Cl  chloroethane

*   IUPAC ngauPl;bd; NghJ  myrd;  njhopw;ghl;Lf;  $l;lkhff; fUjg;glkhl;lhJ.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• gy;NtW njhopw;ghl;Lf; $l;lq;fs; mlq;Fk; Nrjdr; Nru;itfspd; fl;likg;Gr;

#j;jpuj;ij khztu;fSf;F Kd;itj;J mtw;iw ,dq;fhz <LgLj;Jq;fs;.

• ,urhadr; Nru;itfspd; gl;baiy khztu;  FOf;fSf;F  toq;fp  mtw;Ws;

xNu mikg;nghj;j njhFjp mlq;Fk; Nru;itiaj; njupe;J ml;ltizg;gLj;jTk;>

Fwpj;j mikg;nghj;j njhFjpia cUthf;fTk; re;ju;g;gk; Vw;gLj;Jf.

O

OH
C

O

Cl
C

O    R

O

C

 NH
2

O

NH
2

C

C NH
2

COOH

x*
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Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0 ::::: Nrjdr; Nru;itfspd; gy;tiffis EZfp Muha;thu;.

Nju;r;rp kl;lk; 7.3Nju;r;rp kl;lk; 7.3Nju;r;rp kl;lk; 7.3Nju;r;rp kl;lk; 7.3Nju;r;rp kl;lk; 7.3 ::::: vspa mypgw;wpf; Nrjdr; Nru;itfisg; ngaupLthu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 06

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� nghJthff; fhzf;$ba Nrjdr; Nru;itfspd; ghtidg; ngau;fisAk; ru;tNjr

ngauPl;L Kiwapd; Kf;fpaj;Jtj;ijAk; $Wthu;.

� IUPAC tpjpfisg; gad;gLj;jp ghlj;jpl;lj;jpy; Fwpg;gpLk; fl;likg;gpd; vy;iyapy;

mlq;Fk; Fwpj;j Nrjd Nru;itiag; ngaupLthu;.

� Nru;itnahd;wpd; IUPAC ngaiuf; $Wk; NghJ fl;likg;Gr; #j;jpuj;ij

vOjpf;fhl;Lthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� J}a kw;Wk; gpuNahf ,urhadtpay; njhlu;ghd ru;tNjr rq;fj;jpd; %yk;

Nrjdr; Nru;itfisg; ngaupLk; xOq;fhd Kiwnahd;W Kd;itf;fg;gl;lJ.

� IUPAC ngaupl;L Kiwf;Nfw;g Nru;itnahd;wpd; ngaiug; gpd;tUkhW gFjpfshf

cUthf;fyhk;.

1. fl;likg;gpd; gpujhd njhopw;ghl;Lf; $l;lj;ijf; fhl;lg; gad;gLj;Jk;

tpFjp.

2. Nru;itapd; gpujhd fhgd; rq;fpypia ,dq;fhzg; gad;gLj;Jk; rq;fpypapd;

ngau;.

3. gpujpaPl;Lf; $l;lq;fisf; fhl;lg; gad;gLj;Jk; Jizg; ngau;.

4. gpujpaPl;Lf; $l;lk;> Nkyjpff; $l;lk;> gpujhd njhopw;ghl;Lf; $l;lk; Mfpad

gpujhd rq;fpypAld; ,ize;Js;s jhdq;fisf; fhl;lg; gad;gLj;Jk;

,yf;fk;.

� mypgw;wpf;Fr; Nru;itiag; ngaupLk; NghJ gpd;tUk; gbKiwfis xOq;fpy;

gpd;gw;Wtjd; %yk; vspjpy; IUPAC ngaiu cUthf;fyhk;.

1. gpujhd njhopw;ghl;Lf; $l;lj;ij ,dq;fhzy;.

2. gpujhd rq;fpypia ,dq;fhzy;.

3. gpujhd rq;fpypf;Fg; gad;gLj;Jk; ngaupd; %yj;ijg; ngwy;.

4. gpujhd fhgd; rq;fpypapYs;s ,ul;il/ Kk;ikg; gpizg;gpd; tpFjpia

rq;fpypapd; ngaUld; Nru;j;Jf; nfhs;sy;.

5. gpujhd njhopw;ghl;Lf; $l;lj;ij fhl;lg; gad;gLj;Jk; tpFjpia rq;fpypapd;

ngaUld; Nru;j;Jf; nfhs;sy;.

6. gpujpaPl;Lf; $l;lq;fisg; ngauply;.

7. gpujpaPl;Lf; $l;lq;fspd; ngau;fisr; rq;fpypapd; ngaUld; Nru;j;Jf;nfhs;sy;.

8. fhgd; rq;fpypia ,yf;fkply;.

9. gpujhd njhopw;ghl;Lf; $l;lj;jpdJk;> gpujpaPl;Lf; $l;lq;fspdJk; mikitf;

fhl;l gad;gLj;Jk; ,yf;fq;fis mf;$l;lq;fSf;F Kd;dhy; ,ly;.
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ml;ltiz 1: njhopw;ghl;Lf; $l;lq;fis mtw;wpd; Kf;fpaj;Jtk;

FiwtilAk; Kiwapy; jahupf;fg;gl;l njhFjp

$l;lk;$l;lk;$l;lk;$l;lk;$l;lk;

ml;ltiz 2: gpujhd rq;fpypapy; epyTk; fhgd; mZf;fspd; vz;zpf;iff;

Nfw;g Nru;itapd; ngaUf;F  gad;gLj;Jk;  ngaubAk; xj;j

IjNuhfhgdpd; ngaUk;.

1 meth methane

2 eth ethane

3 prop propane

4 but butane

5 pent pentane

6 hex hexane

gpujhdgpujhdgpujhdgpujhdgpujhd

njhopw;ghl;Lf;njhopw;ghl;Lf;njhopw;ghl;Lf;njhopw;ghl;Lf;njhopw;ghl;Lf;

$l;lj;jpd; ngau;$l;lj;jpd; ngau;$l;lj;jpd; ngau;$l;lj;jpd; ngau;$l;lj;jpd; ngau;

gpujpaPl;Lf;gpujpaPl;Lf;gpujpaPl;Lf;gpujpaPl;Lf;gpujpaPl;Lf;

$l;lj;jpd; ngau;$l;lj;jpd; ngau;$l;lj;jpd; ngau;$l;lj;jpd; ngau;$l;lj;jpd; ngau;

X

O

C

OH

  oic acid

  oate

  amide carbamoyl

  nitrile cyano

  al formyl

one oxo

ol hydroxy

   amine amino

yne

ene

-----------------------------------------------------------------------------

halo

-NO
2  

nitro

fhgd;

mZf;fspd;

vz;zpf;if

ngaub xj;j IjNuh

fhgdpd; ngau;
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� � � � � IUPAC ngauPl;Lf;F Vw;g Nru;itapd; fl;likg;Gr; #j;jpuj;ij vOJjy;.ngauPl;Lf;F Vw;g Nru;itapd; fl;likg;Gr; #j;jpuj;ij vOJjy;.ngauPl;Lf;F Vw;g Nru;itapd; fl;likg;Gr; #j;jpuj;ij vOJjy;.ngauPl;Lf;F Vw;g Nru;itapd; fl;likg;Gr; #j;jpuj;ij vOJjy;.ngauPl;Lf;F Vw;g Nru;itapd; fl;likg;Gr; #j;jpuj;ij vOJjy;.

� IUPAC ngauPl;Lf;F Vw;g Nru;itapd; fl;likg;Gr; #j;jpuj;ij vOJtjw;F

gpd;tUk; eilKiwfisg; gpd;gw;wy;.

1. gpujhd rq;fpypia ,dq;fz;L mjd; ngaUf;Nfw;g rq;fpypia vOJjy;.

2. rq;fpypia ,yf;fkply;.

3. jug;gl;Ls;s IUPAC ngaUf;Nfw;g gpujhd njhopw;ghl;Lf; $l;lj;ijAk;

Vida $l;lq;fisAk; ,dq;fz;L mtw;wpd; ngaUf;F Kd;dhy;

cs;s ,yf;fj;jpw;Nfw;g mf;$l;lj;ij rq;fpypj; njhlupd; rupahd ,lj;jpy;

,izj;jy;.

4. vy;yh fhgd; mZtpdJk; tYtsT ehd;fhFkhW Ijurd; mZit

rq;fpypj; njhFjpapd; fl;likg;gpy; vOJjy;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� ghlj;jpl;lj;jpy; cs;slq;Fk; rpy Nru;itfspd; fl;likg;Gf;fis je;J

mtw;wpid IUPAC Kiwapy; ngaupl khztiu <LgLj;Jq;fs;.

� ghlj;jpl ;lj;jpy; Fwpg ;gpl ;l vy;iyfSf;F cl;gl;lthW Fwpg ;gpl ;l

Nru;itnahd;wpd; IUPAC ngau; jug;gl;Ls;s NghJ mjd; fl;likg;ig vOj

khztiu <LgLj;Jq;fs;.

� Fwpj;j xg;gilfis FO nraw;ghlhf rku;g;gpf;fr; nra;Aq;fs;.

� xt;nthU tifahd Nru;itfisAk; gw;wp fye;JiuahLk;NghJ mtw;wpd;

nghJthd Nru;itfspd; ghtidg; ngau;fisAk; mwpKfg;gLj;Jf.
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Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0Nju;r;rp 7.0 ::::: Nrjd Nru;itfspd; gy;tiffis EZfp Muha;thu;.

Nju;r;rp kl;lk; 7.4Nju;r;rp kl;lk; 7.4Nju;r;rp kl;lk; 7.4Nju;r;rp kl;lk; 7.4Nju;r;rp kl;lk; 7.4 ::::: xNu %yf;$w;Wr; #j;jpuj;ijf; nfhz;l %yf;$Wfspy;

cs;s mZf;fspd; NtWgl;l KbAkhd xOq;fikg;Gf;

fis EZfpaha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 05

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� jug;gl;l %yf;$w;W #j;jpuj;jpy; fhzf;$ba vy;yhf; fl;likg;Gr; #j;jpuq;fis

Ak; vOJthu;.

� jug;gl;l %yf;$w;Wr; #j;jpuj;jpw;F vOjpa fl;likg;Gr; #j;jpuj;ij fl;likg;G

rkgFjpaq;fs; vdTk; jpz;kj;Njhw;w rkgFjpaq;fs; vdTk; tifg;gLj;Jthu;.

� jug;gl;l %yf;$w;W #j;jpuj;jpw;F epytf; $batw;Ws; tpN\l ,ay;GfSld;

$ba rkgFjpaq;fspd; fl;likg;ig vOJthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� xNu %yf;$w;Wr; #j;jpuj;Jld; $baJk; xd;Wf;nfhd;W khw;wkhd fl;likg;Gf;

fSld; nfhz;lJkhd Njhw;wg;ghLfis rkgFjpaq;fs; vd miog;ghu;.

� Nru;itnahd;wpd; rkgFjpaq;fs; xd;Wf;nfhd;W NtWgl;l ngsjPf> ,urhad

gz;Gfisf; fhl;lf;$Lk;.

� Nrjdr; Nru;itfspd; rkgFjpaq;fis gpd;tUkhW tifg;gLj;jyhk;.

� fl;likg;Gr; rkgFjpaq;fs;fl;likg;Gr; rkgFjpaq;fs;fl;likg;Gr; rkgFjpaq;fs;fl;likg;Gr; rkgFjpaq;fs;fl;likg;Gr; rkgFjpaq;fs;

� xNu %yf;$w;Wr; #j;jpuj;jpw;F ntt;NtW fl;likg;ig fhl;Lk; Njhw;wg;ghL.

� rq;fpypr; rkgFjpaq;fs;rq;fpypr; rkgFjpaq;fs;rq;fpypr; rkgFjpaq;fs;rq;fpypr; rkgFjpaq;fs;rq;fpypr; rkgFjpaq;fs;

� xNu mikg;nghj;j njhliur; Nru;e;jJk;> xNu %yf;$w;Wr; #j;jpuj;jpd

Jk; fhgd; rq;fpypapd; mikg;G NtWghlile;J rq;fpyp rkgFjpaq;fs;

ngwg;gLk;.

cjhuzk;:     CH
3
-CH

2
-CH

2
-CH

3
CH

3
  CH     CH

3

Butane 2-methylpropane

fl;likg;Gr; rkgFjpaq;fs; jpz;kj; Njhw;w rkgFjpaq;fs;

rq;fpypr;

rkgFjpaq;fs;

epiy / jhd

rkgFjpaq;fs;

njhopw;ghl;Lf;

$l;l

rkgFjpaq;fs;

 <u;ntspka

rkgFjpaq;fs;

(diastereo isomerism)

vjpUUf;fs;

(enantiomerism)

rkgFjpaq;fs;

CH
3
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� epiyr; rkgFjpaq;fs;epiyr; rkgFjpaq;fs;epiyr; rkgFjpaq;fs;epiyr; rkgFjpaq;fs;epiyr; rkgFjpaq;fs;

� xNu %yf;$w;Wr;#j;jpuj;ijAk;> xNu njhopw;ghl;Lf; $l;lj;ijAk;>

my;yJ gpujpaPl;ilAk; xNu vz;zpf;ifahd fhgd; rq;fpyp njhlUk;

fhzg;gl;L  njhopw;ghl;Lf;  $l;lq;fs; /   gpujpaPLfs;  ,ize;Js;s

fhgd; mZ  my;yJ njhopw;ghl;Lj; jhdj;jpd;/  gpujpaPl;bd; mikT

khw;wkile;J cs;sjhapd; epiyr; rkgFjpaq;fs; ngwg;gLk;.

cjhuzk;:

î&    CH
3
  CH     CH

3

Propan-1-ol Propan-2-ol

îi&

But-1-yne  But-2-yne

   ̂ iii&

    1,2-dichlorobenzene 1,3-dichlorobenzene

� njhopw;ghl;Lf; $l;l rkgFjpaq;fs;njhopw;ghl;Lf; $l;l rkgFjpaq;fs;njhopw;ghl;Lf; $l;l rkgFjpaq;fs;njhopw;ghl;Lf; $l;l rkgFjpaq;fs;njhopw;ghl;Lf; $l;l rkgFjpaq;fs;

� xNu %yf;$w;Wr; #j;jpuj;jpw;fhf NtWgl;l njhopw;ghl;Lf; $l;lq;fs;

cs;s fl;likg;Gf;fs; njhopw;ghl;Lf; $l;l rkgFjpak; vdg;gLk;.

cjhuzk; :

 Propanal Propanone

Methyl ethanoate           Propanoic acid

• jpz;kj; Njhw;w rkgFjpaq;fs;jpz;kj; Njhw;w rkgFjpaq;fs;jpz;kj; Njhw;w rkgFjpaq;fs;jpz;kj; Njhw;w rkgFjpaq;fs;jpz;kj; Njhw;w rkgFjpaq;fs;

� xNu %yf;$w;W #j;jpuj;ijAk; xNu fl;likg;Gr; #j;jpuj;ijAk; nfhz;bUe;j

NghjpYk;> Kg;gupkhz ntspapy; gpizg;Gf;fs; jpir Nfhl;gLj;jg;gl;Ls;s

tpjk; khw;wkiltjd; %yk;> tpj;jpahrkhd fl;likg;Gfisg; ngwy; jpz;kj;

Njhw;w rkgFjpaq;fs;  vdg;gLk;.  jug;gl;l  %yf;$w;Wr;  #j;jpunkhd;W

njhlu;ghf epytf; $ba jpz;kj;Njhw;w rkgFjpaq;fSs; xd;W kw;iwajd;

Mbtpk;gkhf mikAk; fl;likg;Gf;fs; vjpUU rkgFjpaq;fs; vdg;gLk;.

xd;W kw;iwajd; Mb tpk;gkhf mikahj fl;likg;Gf;fs; <u; ntspka

rkgFjpaq;fs; vdg;gLk;.

Cl

O
Cl

Cl

O
Cl

O

O

H
CH

3
CH

2

OH
CH

3
CH

2

O

CH
3

CH
3

C

C

C

O

O    CH
3

CH
3

C

OH
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� <u; ntspka rkgFjpaq;fs;<u; ntspka rkgFjpaq;fs;<u; ntspka rkgFjpaq;fs;<u; ntspka rkgFjpaq;fs;<u; ntspka rkgFjpaq;fs;

� Nfj;jpu fzpj rkgFjpak;>  <u; ntspka  rkgFjpaj;ijf; fhl;Lk;

xU  re;ju;g;gkhFk;.  C = C  ,ul;ilg;gpizg;gpy;  gpizg;gpw;F

Nkyjpfkhf> epyTk;  gpizg;gpdhy;> Nkw;gb fhgd; mZf;fSf;F

 gpizg;ig ikag;gLj;jp RahjPdkhf Roy KbahJ. ,jdhy;>

mjpylq;Fk; mZf;fs; xNu tpjkhf gpizf;fg;gl;Ls;s NghjpYk;>

mtw;wpd; ntspapyhd mikT fhuzkhf NtW epiyaikg;Gf;fs;

epytf; $Lk;. ,jid Nfj;jpu fzpj rkgFjpak; vd;gu;.

� ,t;thwhd  fhgd; - fhgd; gpizg;G  mr;R  topNa  RahjPdkhf

RoyKbahJ Mjypdhy; xd;wpypUe;J xd;Wf;F khw;wPL nra;ag;gl

Kbahj NtWgl;l  xOq;fikg;Gfs;  Nfj;jpufzpj  rkgFjpaq;fs;

vdg;gLk;.

� Nfj;jpufzpj rkgFjpaq;fs; epyt> ,ul;ilg; gpizg;gpd; xt;nthU

fhgdpYk; ,ize;Js;s ,uz;L $l;lq;fSk; xj;jjhf ,Uf;ff;$lhJ.

cjhuzkhf

a b≠

> 

p q≠

  Mapd; mt;thwhd Nru;itfs; Nfj;jpu fzpj rkgFjpaj;

ijf; fhl;Lk;. Nkw;gb re;ju;g;gj;jpd; NghJ> xj;j ,uz;L $l;lq;fs;>

,ul;il gpizg;gpd; mr;rpD}lhf nry;Yk; jsj;jpw;F nrq;Fj;jhf nry;Yk;

jsk; rhu;ghf xNu gf;fj;jpy; mikAkhapd;> mjid rp]; rkgFjpak;

vdTk; vjpu;g;gf;fkhf mikAkhapd; mjid jpuhd;]; rkgFjpak;

vdTk; miog;ghu;.

cjhuzk; :  but -2-ene

      cis rkgFjpak;              trans rkgFjpak;

   � a, b, p, q $l;lq;fs; ehd;Fk; rkkhf mikahj NghJk; Nfj;jpu fzpj

rkgFjpaj;ij fhl;Lk; vdpDk;> mtw;iw cis, trans vdg; ngaupl KbahJ.

C      C
CH

3

H H

C      C

HCH
3

H CH
3

CH
3

C     C

pa

b q
C     C

qa

b  p

C     C

pa

a q

C     C
p

a

a

q

ck;   ck; rkgFjpaq;fs;. Mdhy;

  xNu fl;likg;G my;y.

  ntspapy; gpizg;Gfspd;

        epiy NtWgl;ld.

ck;   ck; xNu fl;likg;Gf;fs;.



112

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� C
4
 H

8
 > C

5
 H

12 
%yf;$w;W #j;jpuq;fSf;F vOjf; $ba vy;yhf; fl;likg;Gr;

#j;jpuq;fisAk; rku;g;gpf;FkhW khztu;fSf;F $wp rkgFjpak;> fl;likg;Gr;

rkgFjpak;> jpz;kj; Njhw;w rkgFjpak; Mfpa nrhw;gjq;fis ,dq; fhl;Lq;fs;.

� tFg;ig FOf;fshf;fp rkgFjpaq;fs; gw;wp ghlj;jpl;lj;jpy; mlq;Fk; vy;yhg;

gFjpfisAk; cs;slf;ff; $bathW %yf;$w;Wr; #j;jpuq;fis khztUf;Ff;

nfhLq;fs;. Nkw;gb %yf;$w;Wr; #j;jpuq;fSf;F vOjf; $ba vy;yh fl;likg;Gr;

#j;jpuq;fisAk; rku;g;gpj;J mtw;iw tifg;gLj;j khztiu <LgLj;Jq;fs;.

� nghUj;jkhd nghUl;fis gad;gLj;jp %yf;$Wfspd; Nfj;jpufzpj tbtq;fspd;

khjpupfis mikj;J mtw;wpd; gy;tifikia ,dq;fhzr; nra;Aq;fs;.

Bromochlorofluoromethane

 �  vjpUUf;fs;  vjpUUf;fs;  vjpUUf;fs;  vjpUUf;fs;  vjpUUf;fs;

     � xd;W kw;iwajd; Mb tpk;gkhFk; rkgFjpaq;fs; vjpUUf;fs; vdg;gLk;.

xd;Wf;nfhd;W tpj;jpahrkhd ehd;F $l;lq;fs; ,ize;Js;s  fhgd;

mZnfhz;l Nru;itfs; vjpUU rkgFjpaq;fisf; fhl;Lk;. xU vjpUU

cWg;G khj;jpuk; nfhz;l fiurY}lhf js Kidthf;fg;gl;l xspia

nrYj;Jk; NghJ> mJ mt;nthspia  jpir  jpUg;Gk;.  xU vjpUU

cWg;gpd; %yk;  xU  jpirf;Fk;  kw;iwa  vjpUU  cWg;gpd; %yk;

mjw;F  vjpuhd  jpirapYk;  jpUg;Gk;.  vjpUU rkgFjpaq;fs;> js

Kidthf;fg;gl;l xspiaj; jpUg;Gtjdhy; mjid xspapay; rkgFjpak;

vdTk; miog;ghu;.
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Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0 ::::: IjNuhfhgd;fspd; fl;likg;gpw;Fk; ,ay;GfSf;Fk;

,ilapyhd njhlu;ig EZfp Muha;thu;.

Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1 ::::: mypgw;wpf;F IjNuhfhgd;fspd; fl;likg;G> ngsjpf

,ay;Gfs;> gpizg;Gfspd; jd;ik Mfpatw;iw EZfp

Muha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 04

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� mw;Nfd;> mw;fPd;> mw;ifd;  Mfpatw;wpd; gpizg;Gfspd; jd;ikia

nghUj;jkhd cjhuzq;fspd; JizAld; tpgupg;ghu;.

� mw;Nfd;> mw;fPd;> mw;ifd; Mfpatw;wpd; mikg;nghj;j njhlupD}lhf mtw;wpd;

ngsjPf ,ay;Gfs; khw;wkilAk; tpjj;ij xg;gPl;lstpy; tpgupg;ghu;.

� vspa mw;Nfd;> mw;fPd;> mw;ifd; Mfpatw;wpd; Nfj;jpu fzpj tbtq;fSld;

fhgd; mZf;fspd; fyg;ghf;fj;ijj; njhlu;GgLj;jpf; fhl;Lthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� mLj;Js;s ,uz;L mq;fj;jtu;fspilNa tpj;jpahrk; - CH
2
 - myfhapd;

mt;thwhd Nru;itj; njhliu mikg;nghj;j njhlu; vd miog;ghu;.

� mw;Nfd; %yf;$W rpyrkak; Kidtw;W my;yJ kpfTk; gytPdkhf

KidTw;Wf; fhzg;gLk;. njhlupd; Kjy; Ie;J cWg;gpdu;fshf mikAk;

Nru;itfs; miwntg;gepiyapy; thAf;fshf fhzg;gLfpd;wNghjpYk; njhFjp

apD}lhff; fPNo nry;Yk; NghJ jputq;fshfTk;> jpz;kq;fshfTk; mikAk;.

njhlupd; fPo;Nehf;fpr; nry;Yk;NghJ Nkw;gug;gpd; msT mjpfupj;Jr; nry;tjhy;

fiyT ,ilaPu;g;Gfs; mjpfupf;Fk;. ,jdhNyNa Nkw;Fwpj;j ngsjpfepiy

fhzg;gLfpwJ.

� fhgd; rq;fpypapy; fpis fhzg;gLk;NghJ Nkw;gug;gpd; msT FiwtilAk;.

vdNt fiyT ,ilaPu;g;Gfs; eyptilAk;. vdNt nfhjpepiy FiwtilAk;.

cjhuzk;:

� mw;fPd;fspd; ngsjPf ,ay;Gfs; ngUk;ghYk; mw;Nfd;fspd; ,ay;Gfis

xj;jitahFk;.

� mw;ifd;fs; Fiwthf KidTw;wpUg;gjhy; ngsjpf ,ay;Gfisg; nghWj;j

tiuapy; mit xj;j mw;Nfd;fSf;Fk; mw;fPd;fSf;Fk; rkdhf ,Uf;Fk;.

� fhgd; rq;fpyp fpisAld; $bajhapd; mtw;wpd; te;ju;thypd; ftu;r;rp tpirfs;

gytPdkhff; fhzg;gLk;. (fhgd; 5 cs;s mw;Nfd;fspd; mq;fj;jtu;fisg;

gw;wp ftdpf;Fk; NghJ)

� fhgd; - fhgd; gpizg;Gf;fis cUthf;Fk; NghJ fhgd; mZf;fs; sp, sp2,

sp3 fyg;ghf;fkilAk;.

Nru;it nfhjpepiy

pentane 36 0C

2 - methylbutane 28 0C

2,2 - dimethylpropane  9 0C
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fyg;ghf;fk;fyg;ghf;fk;fyg;ghf;fk;fyg;ghf;fk;fyg;ghf;fk;

sp

sp2

sp3

cjhuzk;cjhuzk;cjhuzk;cjhuzk;cjhuzk; fhgd; mZitr; Rw;wpAs;sfhgd; mZitr; Rw;wpAs;sfhgd; mZitr; Rw;wpAs;sfhgd; mZitr; Rw;wpAs;sfhgd; mZitr; Rw;wpAs;s

gpizg;Gfspd; mikTgpizg;Gfspd; mikTgpizg;Gfspd; mikTgpizg;Gfspd; mikTgpizg;Gfspd; mikT

Neu;Nfhl;L

jsKf;Nfhzk;

ehd;Kfp

C = C
HH

 H

 H

   C

H

H  H

 H

� C jiuepiyapd; ,yj;jpud; epiyaikg;G 1s2  2s2  2p2 MFk;.

� fhgdpd; jiu epiyapYs;s ,yj;jpud; epiyaikg;gpd; gb C mZtpy;

Nrhbaw;w ,uz;L ,yj;jpud;fs; fhzg;gLk;.

� vdpDk; fhgd; mZnthd;W CH
4
 it cUthf;Fk; NghJ vy;yh tifapYk;

xj;j ehd;F gpizg;Gfis cUthf;Fk;. ,jid tpsq;fpf; nfhs;tjw;fhf C

mZtpy; ,yj;jpud; mUl;lg;gl;l epiyia mile;J mjd; gpd;du; fyg;ghf;f

nraw;ghl;bw;F cl;gLnkdf; fUjyhk;.

� ,q;F fhgdpd; 2s cg rf;jp kl;l ,yj;jpud; xd;W 2p ntw;W xOf;fpw;F ,lk;

ngau;e;J gpd;du; fyg;ghf;fj;jpw;F cl;gLk;.

� mUl;lg;gl;l ,yj;jpud;fSld; $ba C mZf;fs; sp3, sp2 my;yJ sp

fyg;ghf;fj;jpw;F cl;gl;L KiwNa C - C xw;iwg; gpizg;G> C = C ,ul;ilg;

gpizg;G>  Kk;ikg; gpizg;Gf;fis cUthFk; tpjj;ij tptupf;fyhk;.

� jiu epiyapYs;s> mUl;lg;gl;l epiyapYs;s> fyg;ghf;fkile;j C

mZf;fspd; tYtsT xOf;fpYs;s gy;NtW xOf;FfspdJk; rf;jp tpj;jpahrq;fs;

xg;gPl;lstpy; fhl;lg;gLfpd;wJ.
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CH
4
 %yf;$W - fhgd; mZtpd;

fyg;ghf;fk; sp3 MFk;.
C

2
H

4
 %yf;$W - fhgd; mZtpd;

fyg;ghf;fk; sp2 MFk;.

C
2
H

2
 %yf;$W - fhgd; mZtpd; fyg;ghf;fk; sp MFk;.

jiu epiyapy; mUl;lg;gl;l epiyapy;

jiu epiyapy; mUl;lg;gl;l epiyapy;

sp3 fyg;ghf;fk;

sp2 fyg;ghf;fk;

jiu epiyapy; mUl;lg;gl;l epiyapy; sp fyg;ghf;fk;

2 p

2 s

s p
3

E

2 p

2 s

s p
2

E

2 p

2 s

s p

E
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� fyg;ghf;f xOf;fpd; s rjtPjk; gpizg;gpd; ePsj;jpd; kPJk; gpizg;Gr; rf;jp

kPJk; nry;thf;Fr; nrYj;Jk;.

cjhuzkhf:

fyg;ghf;fk;fyg;ghf;fk;fyg;ghf;fk;fyg;ghf;fk;fyg;ghf;fk; C - H gpizg;gpd; J}uk; gpizg;gpd; J}uk; gpizg;gpd; J}uk; gpizg;gpd; J}uk; gpizg;gpd; J}uk; gpizg;Gr;rf;jp gpizg;Gr;rf;jp gpizg;Gr;rf;jp gpizg;Gr;rf;jp gpizg;Gr;rf;jp /

mq;];Nuhk; myFfspy;mq;];Nuhk; myFfspy;mq;];Nuhk; myFfspy;mq;];Nuhk; myFfspy;mq;];Nuhk; myFfspy;       kJ mol-1

sp3 1.112 436

sp2 1.103 445

sp 1.079 508

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� mw;Nfd;> mw;fPd;> mw;ifd; Mfpatw;wpd; nghJthd #j;jpuq;fis khztUf;F

mwpKfQ; nra;f. xt;nthU nghJthd #j;jpuj;jpw;Fkhd Nru;itnahd;W

tPjk; vOj khztUf;F tha;g;G toq;Fq;fs;. ,tw;Ws; mw;Nfndhd;wpd;

mw;fPndhd;wpd;> mw;ifndhd;wpd; fl;likg;ig mtu;fs; ,J tiu fw;Ws;s

fyg;ghf;fj;jpd; JizAld; tpsf;Fq;fs;.

� tFg;ig %d;W FOf;fshf;Fq;fs;. methane, ethene , ethyne Mfpatw;wpd; fhgd;

mZf;fs; fyg;ghf;fkile;Js;s tpjk;> Nfj;jpu fzpj tbtq;fs;> ngsjPf

,ay;Gfs; Mfpatw;iw jh;f;f uPjpahf fl;bnaOg;gpr; rku;g;gpAq;fs;.

� ,yFtpy; ngwf;$ba nghUl;fisg; gad;gLj;jp khjpup cUf;fis mikj;J

%yf;$Wfspd; tbtq;fis tptupf;f tha;g;gspAq;fs;.
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Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0 ::::: IjNuhfhgd;fspd; fl;likg;gpw;Fk; ,ay;GfSf;Fk;

,ilapyhd njhlu;ig EZfp Muha;thu;.

Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2 ::::: ngd;rPdpd; gpizg;gpd; jd;ikia EZfpaha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 04

fw;wy; NgW :fw;wy; NgW :fw;wy; NgW :fw;wy; NgW :fw;wy; NgW :

� ngd;rPdpd; Vw;Wf; nfhs;sf; $ba fl;likg;G Kjd; Kjypy; nfFNy vd;gtupdhy;

Kd;itf;fg;gl;ljhapDk; mjd; %yk; ngd;rPdpd; vy;yh ,ay;GfSk; tptupf;fg;gl

khl;lhJ vd;gjid Vw;Wf;nfhs;thu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� rhjhuz epiyikfspd; fPo; epuk;ghjtpay;G gw;wpa gupNrhjidfSf;F ngd;rPd;

tpilaspf;f khl;lhJ. MfNt> ngd;rPDf;F vspa mw;fPdpd; my;yJ mw;ifdpd;

fl;likg;G ,Uf;f khl;lhJ.

� ngd;rPDf;F nfFNy tpje;Jiuj;j fl;likg;gpd; %yk; mZtpy; %d;W ,ul;ilg;

gpizg;Gf;fs;> %d;W xw;iwg; gpizg;Gfs; fhzg;gl;lNghjpYk; ngd;rPdpy;

VjhtJ mUfUNf cs;s ,uz;L fhgd; mZf;fspd; gpizg;G ePsk; rkkhdit.

� ngd;rPdpd;  ve;j xU  fhgd; mZ NrhbfSf;fpilapyhd gpizg;gpd; ePsk;

1.39 x10-10     m MFk;.

 ,ul;ilg; gpizg;gpd; ePsk;  m

xw;iwg; gpizg;gpd; ePsk;  m

MfNt ngd;rPdpd; fl;likg;G Nkw;gb gupTf; fl;likg;Gf;fspd; fyg;ghf;fkhf

mikAk; vdyhk;.

nfFNyapd; gupTf; fl;likg;Gf;fs;

� ↔  vDk; ,Ujiy mk;gpd; %yk; ngd;rPd; Nkw;gb ,uz;L fl;likg;Gf;fSf;Fk;

,ilNa khWk; vd;gJ my;y. khwhf gupTf; fl;likg;G vd;gJ fhl;lg;gLfpd;wJ.

� ↔ > Mfpatw;Wf;fpilapyhd NtWghl;il tpsf;Fq;fs;.

C

C

C

C

C

C

H

HH

H H

H

C

C

C

C

C

C

H

HH

H H

H
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� %yf;$w;W Xgpw;wy; nfhs;ifapd;gb> ngd;rPdpd; fl;likg;G NkYk; ed;F

njspthfpd;wJ. mjd; vy;yh mZf;fSk; sp2 fyg;ghf;fk; mile;Js;sJ.

� ,q;F fyg;ghf;fk; milahj p xOf;Ffs; mUfUfhf cs;s fyg;ghf;fkilahj

p xOf;Ffs; cld; xd;wd; Nky; xd;whf Nkw;nghUe;Jk;.

� ,jd; %yk; tl;lkhd Xuplg;ghlw;w ,yj;jpud; Kfpnyhd;W cUthff; $Lk;.

� vdNt ngd;rPdpd; cz;ikahd fl;likg;G> nff;FNyapd; ,uz;L fl;likg;Gf;

fspd; fyg;ghf fUjg;gLfpwJ.

� mj;Jld; Xuplg;ghlw;w ,yj;jpud;fis nfhz;l ngd;rPdpd; cz;ikahd

fl;likg;ghdJ 3 ,ul;ilg; gpizg;Gfis cila nff;FNy fl;likg;ig

tpl cWjp $baJ.

� ngd;rPd; %yf;$nwhd;wpd; cWjpepiyia tpsf;f epak IjurNdw;w

ntg;gTs;Siw juTfs; cjTk;.

     

        

vdpDk;> ngd;rPd; %d;W ,ul;ilg; gpizg;Gf;fs; cilajhapd;> mjd; epak

IjurNdw;w ntg;gTs;Siw  mjhtJ - 360 kJ mol -1 MFk;.

mjhtJ (360-208) =  fshy; ngd;rPd; nfFNy fl;likg;gpYk;

ghu;f;f cWjp epiyapy; epyTk; vd;gJ njspthfpd;wJ.

>

>

gupTr; rf;jp = 

nfFNyapd; fl;likg;G

r
f
;j
p /

k
J 

m
o
l-1

>

360

208

+ 3H
2
(g)

+ 3H
2
(g)



119

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� C
6
H

6
 %yf;$w;Wr; #j;jpuj;jpw;Fg; nghUj;jkhd jpwe;j rq;fpypAld; $ba

fl;likg;ig tiuAkhW khztdplk; $Wq;fs;. Nkw;gb fl;likg;Gfspy;

,ul;ilg; gpizg;G> Kk;ikg; gpizg;G my;yJ Nkw;gb ,Utifg; gpizg;Gf;

fSk; cs;snjdTk;> MfNt mit epuk;ghr; Nru;itfSf;fhd NrhjidfSf;F

tpilaspf;f Ntz;LnkdTk; mtu;fSf;F typAWj;jpf; $Wq;fs;.

� nff;FNyapd; fl;likg;ghdJ ngd;rPdpd; cz;ikahd fl;likg;ig gpujpepjpj;

Jtg;gLj;jhjNghjpYk; mtw;wpy; xd;whtJ jhf;fg; nghwpKiwia vOj gad;

gLj;jg;gLk; vd khztu;fSf;F mwpTWj;Jq;fs;.
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Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0 ::::: IjNuhfhgd;fspd; fl;likg;gpw;Fk; ,ay;GfSf;Fk;

,ilapyhd njhlu;ig EZfp Muha;thu;.

Nju;r;rp kl;lk; 8.3Nju;r;rp kl;lk; 8.3Nju;r;rp kl;lk; 8.3Nju;r;rp kl;lk; 8.3Nju;r;rp kl;lk; 8.3 ::::: mw;Nfd;> mw;fPd;> mw;ifd;fspd;  fl;likg;gpd;

mbg;gilapy; mtw;wpd; ,urhadj; jhf;fq;fspd;

jd;ikia xg;gpl;L Muha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 10

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� mw;Nfd;> mw;fPd;> mw;ifd; Mfpatw;wpd; jhf;Fjpwid mtw;wpd; fl;likg;gpd;

JizAld; tptupg;ghu;.

� mw;Nfd;> mw;fPd;> mw;ifd; Mfpatw;wpd; rpwg;ghd jhf;fq;fis mtw;wpd;

fl;likg;gpd; jd;ikAld; njhlu;GgLj;Jthu;.

� nkNjd; FNshupNdw;wj;jpd; nghwpKiw> vjPdpd; GNuhkpDldhdJk; Ijurd;

Viyl;LldhdJkhd $l;ly; jhf;fq;fspd; nghwpKiw Mfpatw;iw tpsf;Fthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� mw;Nfd;fspy; tpN\l njhopw;ghl;Lf; $l;lnkhd;wpy;iy. NkYk;> mw;Nfdpd;

vy;yh gq;fPl;LtYg; gpizg;Gf;fSk;

σ

 gpizg;Gf;fshFk;. C-C, C-H  gpizg;G

fspy; Kidthf;fk; Fwpg;gplj;jf;f mstpy; ,y;iy. vdNt mw;Nfd;fs; rhjhuz

Nrhjidg; nghUl;fSld; (OH- , CN- , H+) Mfpatw;Wld; rhjhuz Ma;T $l

epge;jidfspd; fPo;j;jhf;fj;jpy; <Lglkhl;lh.

� mw;Nfdpd; gpizg;Gfspd; KidTj; jd;ik kpfTk; FiwthdjhFk;. vdNt

jhf;FjpwDk; FiwthfTs;sJ. gpizg;Gf;fs; Vftpdg; gpsTw;W RahjPd

%ypfq;fs; cUthFk; (RahjPd %ypfj;jpYs;s Nrhbahfhj ,yj;jpudpd;

Kf;fpaj;Jtj;ij tpsf;Ff). mw;Nfd;fs; jhf;fj;jpy; <LgLk; vdpy; (FNshuPd;

Vw;wk;) mJ RahjPd %ypfk; ClhfNt epfOk;.

����� FNshuPd; Vw;wk;FNshuPd; Vw;wk;FNshuPd; Vw;wk;FNshuPd; Vw;wk;FNshuPd; Vw;wk;

� Vftpdg; gpstile;J RahjPd %ypfq;fis cUthf;ff;$ba Cl
2
, Br

2

Nghd;wtw;Wld; khj;jpuk; mw;Nfd; jhf;fKWk;.

� Muk;gg;gb

� tpUj;jpg;gb

Kjyhk; gbapy; cUthf;fg;gl;l Cl  RahjPd %ypfk; nkNjd; %yf;$wpd;

C-H   gpizg;gpd;  Vftpdg;  gpstpdhy;  cUthFk; H  mZit gpupj;

njLf;fpwJ.

Cl      Cl Cl
'
  +   Cl

'

'

Cl      H       CH
3

 HCl  + CH
3

' '
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� CH
3 
 RahjPd %ypfk; Cl

2 
%yf;$Wld; jhf;fp CH

3
Cl  IAk; ,d;ndhU Cl

RahjPd %ypfj;ijAk; cUthf;Fk;. ,J njhlu;r;rpahd rq;fpypj; jhf;fj;Jf;F

cl;gLk;.

� jhf;fk; KbTWk; gbfs;

RahjPd %ypfq;fspd; Nrhbfs; ,iztjd;  %yk;  jhf;fk; KbTf;Ff;

nfhz;L tug;glyhk;.

� jhf;fk; eilngw;Wf;nfhz;bUf;Fk; NghJ jhf;fk; KbtilAk; gbKiw

Vw;gl KbAkhifahy;> njhlu;r;rpahf  jhf;fk;  eilngw #upa xsp

toq;fg;gl Ntz;Lk;.

� mw;fPd;fspd; jhf;fq;fs;mw;fPd;fspd; jhf;fq;fs;mw;fPd;fspd; jhf;fq;fs;mw;fPd;fspd; jhf;fq;fs;mw;fPd;fspd; jhf;fq;fs;

� vjPd; %yf;$wpd; jsj;jpw;F ,U gf;fkhf mike;Js;s 

π

 ,yj;jpud;fspd;

mlu;j;jp ,yj;jpud; ehbfis ftuf; $baJ.

� xU Nrhb ,yj;jpud;fis Vw;ff;$ba %yf;$W my;yJ mad; ,yj;jpud;

ehb vdg;gLk;.

.

.

'
Cl Cl  Cl    Cl

   CH
3

'
H

3
C

'

'
 CH

3
CH

3

.

ClCl CH
3 Cl + CH

3
Cl

'
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� Ijurd; Viyl;Lfspd; $l;ly;Ijurd; Viyl;Lfspd; $l;ly;Ijurd; Viyl;Lfspd; $l;ly;Ijurd; Viyl;Lfspd; $l;ly;Ijurd; Viyl;Lfspd; $l;ly;

� ,q;F HBr  ,d; ,yj;jpud; gw;whf;Fiw cs;s Kidahd Ijurd; mZ

,yj;jpud; ehbahfr; nraw;gl;L ,ul;ilg; gpizg;igj; jhf;Fk;.  Nkw;gb

,yj;jpud; ehl;l $l;lw;  jhf;fq;fspd; NghJ  ,ilepiy fhNghfw;wad;

cUthFk;.

� fhNgh fw;wad;fspd; cWjpepiy gpd;tUk; xOq;fpy; mikAk;.

� fhNgh fw;wadpd; + Vw;wKs;s C mZTld; mw;ify; $l;lk; gpize;Js;s

NghJ> fw;wadpd;  cWjpepiy mjpfupf;Fk;. mjw;Ff; fhuzk;  mw;ify;

$l;lq;fspdhy; mtw;Wld; gpize;Js;s Neu; Vw;wKs;s fhgd; mZit

Nehf;fp gpizg;GfspD}lhf ,yj;jpud;fs; js;sg;gLtjhFk;.  ,q;F> Neu;

Vw;wk; mad; KOtJk; gutp  cWjpepiyia  cUthf;Fk;. (R $l;lk;

mw;ifiy tif Fwpf;Fk;.  fhNgh fw;wadpd;  Vw;wk; gupT  fhuzkhf

Xuplg;glhJ ,Ug;gjw;F VJthFk; njhFjpfs; gw;wp ciuahly; mtrpaky;y.)

� Ijurd; Viyl;Lld;  rkr;rPuw;w  mw;fPd;  jhf;fKWk; NghJ eilngWk;

,yj;jpud; ehl;l $l;lw; jhf;fq;fspd; NghJ ,yj;jpud; ehb gpize;jjd;

gpd;du; fhNgh fw;wad;fs;  ,uz;L  cUthFk;.  ,tw;Ws; cWjp epiy

$ba fhNgh fw;wad; kpfTk; ,yFtpy; cUthFk;.

� ,uz;L  fhgd;fspYk; mjpfk; Ijurd;  mZf;fs;  ,ize;Js;s  fhgd;

mZTld;  ,yj;jpud; ehb  ,iztjd; %yk;  mjpf cWjpAs;s fhNgh

fw;wad; ngwg;gLk;.

� ngUk; vz;zpf;ifahd mw;fPd;fSldhd jhf;fq;fis Muha;e;jjd; gpd;du;>

,J khf;Nfhzpf;Nfhtpd; tpjp vdg; nghJikahf;fk; nra;ag;gl;Ls;sJ.

nghwpKiwnghwpKiwnghwpKiwnghwpKiwnghwpKiw

          Gil fhNgh fw;wad; top fhNgh fw;wad; Kjy; fhNgh fw;wad;

             

R

R

R C 
+

R

H

R C 
+

H

H

R C 
+

2C  ,y; GNuhj;jNdw;wk;

1C  ,y; GNuhj;jNdw;wk;

CH
3
 - CH

2
 - +CH

2    
Kjy; fhNgh fw;wad;

CH
3
 - +CH - CH

3
  top fhNgh fw;wad;

   (cWjp $baJ)

3CH
3 
- 2CH = 1CH

2
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� Ijurd; Viyl;Lf;fspy; Ijurd; GNuhikl;L khj;jpuk;  jhf;f Clfj;jpy;

guxl;irl;Lf;fspd; Kd;dpiyapy; Kuzhfj; jhf;fKWk;. ,jw;Ff; fhuzk;

guxl;irl;Lfspd; Kd;dpiyapy; Ijurd; GNuhikl;L mw;fPDld; RahjPd

%ypf nghwpKiwapy;  jhf;fKWtjhFk;.  ,g;nghwpKiwia  tpsf;FtJ

mtrpaky;y.

� mw;fPDldhd GNuhkpdpd; $l;lw; jhf;fj;jpd; nghwpKiwmw;fPDldhd GNuhkpdpd; $l;lw; jhf;fj;jpd; nghwpKiwmw;fPDldhd GNuhkpdpd; $l;lw; jhf;fj;jpd; nghwpKiwmw;fPDldhd GNuhkpdpd; $l;lw; jhf;fj;jpd; nghwpKiwmw;fPDldhd GNuhkpdpd; $l;lw; jhf;fj;jpd; nghwpKiw

� mw;fpdpd; jsj;jpw;F ,Ugf;fkhf mikAk; 

π

 ,yj;jpud; mlu;j;jp fhuzkhf>

GNuhkpd; %yf;$wpy; J}z;lg;gl;l ,U KidT Vw;gLk;. . ,U

Kidtpd; Neu;KidthdJ  mw;fPDld;  jhf;fKw;W  Br+  maid rf;fu

GNuhNkhdpak; mad; cUthf;fj;jpw;F cl;gLj;Jk;. ,q;F Br - Br gpizg;G

gy;ypdg; gpsTf;F cl;gLk;.

� jhf;fj;jpd;  ,uz;lhtJ gbapy; Br-   mad; fUehbahfr;  nraw;gl;L Br+

cld; gpize;Js;s VjhtJ xU fhgd; mZTld; gpizg;ig cUthf;Fk;.

me;jf; fhgd; mZTld; Br+  cUthf;fpa gpizg;G ,g;gbapd;NghJ cile;J

kPz;Lk; xU jpwe;j rq;fpypf; fl;likg;igj; jUk;.

nghwpKiwnghwpKiwnghwpKiwnghwpKiwnghwpKiw

� mw;fPd;fspd; ry;G+upf; mkpyj;Jldhd $l;lw; jhf;fj;jpd; tpistpd;mw;fPd;fspd; ry;G+upf; mkpyj;Jldhd $l;lw; jhf;fj;jpd; tpistpd;mw;fPd;fspd; ry;G+upf; mkpyj;Jldhd $l;lw; jhf;fj;jpd; tpistpd;mw;fPd;fspd; ry;G+upf; mkpyj;Jldhd $l;lw; jhf;fj;jpd; tpistpd;mw;fPd;fspd; ry;G+upf; mkpyj;Jldhd $l;lw; jhf;fj;jpd; tpistpd;

ePu ;g;gFg;G.ePu;g;gFg;G.ePu;g;gFg;G.ePu;g;gFg;G.ePu;g;gFg;G.

� ,q;F GNuhj;jd;  MdJ  xU  ,yj;jpud; ehbahfTk;>  MdJ  xU

fUehbahfTk; nraw;gLk;.

gu xl;irl;L

cs;s NghJ

H
nrwp

CH
3
CH

2
OSO

3
H  + H

2
O CH

3
CH

2
OH + H

2
SO

4

CH
2

CH
2
  +   H

2
SO

4
C

OSO
3
H

CH
3

H

GNuhNkhdpak;

mad;
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� Fspu;e;j fhu Fspu;e;j fhu Fspu;e;j fhu Fspu;e;j fhu Fspu;e;j fhu KMnO
4
 cldhd mw;fPdpd; jhf;fk; (Ngaupd; Nrhjid)cldhd mw;fPdpd; jhf;fk; (Ngaupd; Nrhjid)cldhd mw;fPdpd; jhf;fk; (Ngaupd; Nrhjid)cldhd mw;fPdpd; jhf;fk; (Ngaupd; Nrhjid)cldhd mw;fPdpd; jhf;fk; (Ngaupd; Nrhjid)

����� Cf;fpfspd; Kd;dpiyapyhd mw;fPd;fspd; IjurNdw;wk;Cf;fpfspd; Kd;dpiyapyhd mw;fPd;fspd; IjurNdw;wk;Cf;fpfspd; Kd;dpiyapyhd mw;fPd;fspd; IjurNdw;wk;Cf;fpfspd; Kd;dpiyapyhd mw;fPd;fspd; IjurNdw;wk;Cf;fpfspd; Kd;dpiyapyhd mw;fPd;fspd; IjurNdw;wk;

� Ez;zpajhf J}shf;fpa Pt/Pd/Ni cNyhf Cf;fpfspd; Kd;dpiyapy; mw;fPd;

IjurDld; jhf;fj;jpyPLgl;L mw;Nfd;fisj; jUk;.

����� mw;ifd;fspd; jhf;fq;fs;mw;ifd;fspd; jhf;fq;fs;mw;ifd;fspd; jhf;fq;fs;mw;ifd;fspd; jhf;fq;fs;mw;ifd;fspd; jhf;fq;fs;

� mw;fPd;fisg; Nghd;W mw;ifd;fSk;  ,yj;jpud;fisf; nfhz;bUg;gjhy;

mw;ifd;fspd; jhf;fq;fs; mw;fPd;fspd; jhf;fj;ij ngUk;ghYk; xj;jpUf;Fk;.

mw;ifd;fs; ,uz;L  gpizg;Gfisf; nfhz;Ls;sd. ,it mw;fPDld;

jhf;fKWk; jhf;F nghUs;fSld; ,yj;jpud;  ehl;l  $l;ly; jhf;fj;jpw;F

cl;gLk;.

����� GNuhkPdpd; $l;ly; jhf;fk;GNuhkPdpd; $l;ly; jhf;fk;GNuhkPdpd; $l;ly; jhf;fk;GNuhkPdpd; $l;ly; jhf;fk;GNuhkPdpd; $l;ly; jhf;fk;

����� Ijurd; Viyl;bd; $l;ly; jhf;fk;Ijurd; Viyl;bd; $l;ly; jhf;fk;Ijurd; Viyl;bd; $l;ly; jhf;fk;Ijurd; Viyl;bd; $l;ly; jhf;fk;Ijurd; Viyl;bd; $l;ly; jhf;fk;

����� ePupd; $l;ly; jhf;fk;ePupd; $l;ly; jhf;fk;ePupd; $l;ly; jhf;fk;ePupd; $l;ly; jhf;fk;ePupd; $l;ly; jhf;fk;

� Hg2+,  Ijhd ry;g+upf;fkpyk; Kd;dpiyapy; xU %yf;$W ePu; mw;ifDld;

  $l;ly; milAk;.

�    C = O ,d; cau; cWjpj;jd;ik fhuzkhf cUthfpa <Ndhy; ,ilepiy

    kPs; xOq;fhf;fg;gl;L my;bifl;lhf khWfpwJ.

-

4
OH /KMnO

CH
2

CH
2

CH
2CH

2

OH OH

J}s;

Br Br

Br Br

CH CH
H

2
O

   C     H    C OH

     H     H O

CH
3
     C     H

(Enol)
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����� mw;ifd;fspd; Cf;fy; Ijurd; Vw;wk;mw;ifd;fspd; Cf;fy; Ijurd; Vw;wk;mw;ifd;fspd; Cf;fy; Ijurd; Vw;wk;mw;ifd;fspd; Cf;fy; Ijurd; Vw;wk;mw;ifd;fspd; Cf;fy; Ijurd; Vw;wk;

� J}shf;fpa Pt, Pd, Ni   Nghd;w  Cf;fpfspd;  Kd;dpiyapy;  mw;ifd;fs;

  IjurDld; jhf;fKw;W nghUj;jkhd mw;Nfidj; jUk;. ,j;jhf;fkhdJ

  mw;fPd; ,ilepiyahf Pd/BaSO
4 
> eQ;#l;bahd Fapdypd; Mfpatw;iwg;

  gad;gLj;jp epWj;jg;glyhk;.

� ,  Kk;ikg;  gpizg;G  fhuzkhf  fhgDld;

,ize;Js;s H mkpyj; jd;ikiaf; nfhz;bUf;Fk;. Nkw;gb mkpy H I

cNyhfq;fspdhy; gpujpapl KbAk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� CH
4
 , C

2
H

4  
,
 
 C

2
H

2  
Mfpatw;wpd; khjpupAUf;fis khztu;fSf;Ff; fhl;b>

fyg;ghf;fj;jpd; %yk; C-C gpizg;gpd; cWjpepiyia tpsf;Fq;fs;.

� tFg;G khztiu %d;W FOf;fshf;Fq;fs;. Nkw;gb xt;nthU FOtpw;Fk;

mw;Nfd;> mw;fPd;> mw;ifd; Mfpad njhlu;ghfg; ghlj;jpl;lj;jpy; mlq;Fk;

jhf;fq;fis Muha;e;J mwpf;if jahupf;f topg;gLj;Jq;fs;.

� Vftpdg;gpsT> gy;ypdg;gpsT> RahjPd %ypf rq;fpypj; jhf;fq;fs; Nghd;w

nrhw;gjq;fis khztu;fSf;F mwpKfg;gLj;jTk;. ,g;gjq;fisg; gpuNahfpj;J

Nkw;Fwpg;gpl;l jhf;fq;fSf;fhd nghwpKiwfisf; fye;JiuahlTk;.

� mw;fPd;fspd; epuk;ghj;jd;ikf;Fupa Nrhjidfisg; Nghd;W mw;ifd;fSk;

epuk;ghj;jd;ikf;Fupa NrhjidfSf;F tpilaspf;Fk; vd tpsf;Ff.

H C C CH
3

C + H
2

+NaC
-

CH
3

Na(l)

CH
3

C  C C
NH

3
/AgNO

3 CH
3

C
     

Ag H

H C C CH
3

C + NH
3

+NaC
-

CH
3

NaNH
2

CH
3

  C C  H C
NH

3
/Cu

2
Cl

2 CH
3 C

    
Cu

CH CH H
2 /Pd/B

aSO
4 /

Q
uinoline

CH
3
-CH

3

H 2
/P

d

C=C

H             H

H              H

nrq;fgpyk;

nts;is
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Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0 ::::: IjNuhfhgd;fspd; fl;likg;gpw;Fk; ,ay;GfSf;Fk;

,ilapyhd njhlu;ig EZfp Muha;thu;.

Nju;r;rp kl;lk; 8.4Nju;r;rp kl;lk; 8.4Nju;r;rp kl;lk; 8.4Nju;r;rp kl;lk; 8.4Nju;r;rp kl;lk; 8.4 ::::: ngd;rPd; gq;Fgw;Wk; jdpj;Jtkhd jhf;fq;fspd;

mbg;gilapy; ngd;rPdpd; cWjpg;ghl;il gFj;jha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 07

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� ngd;rPd; $l;lw; jhf;fq;fspYk; ghu;f;f gpujpaPl;Lj; jhf;fq;fspyPLgLk; Nghf;if

nghUj;jkhd cjhuzq;fspd; JizAld; vLj;Jf; fhl;Lthu;.

� iej;jpNuw;w> mw;ifNyw;w> myrNdw;w. VirNyw;w nghwpKiwfspd; JizAld;

ngd;rPdpd; tpN\l jhf;fkhf ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fq;fis

tptupg;ghu;.

� mw;Nfd;> mw;fPd;> mw;ifd; Mfpatw;wpd; jhf;fq;fSld; ngd;rPdp;d; jhf;fq;fis

xg;gpLthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� ngd;rPdpd; ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk;ngd;rPdpd; ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk;ngd;rPdpd; ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk;ngd;rPdpd; ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk;ngd;rPdpd; ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk;

� js ngd;rPd; %yf;$wpd; ,U gf;fq;fspYk; ,yj;jpud; Kfpy; jsu;thff;

fhzg;gLk;. mw;fPd;fisg; Nghd;W ,J ngd;rPid ,yj;jpud; ehbfis Nehf;fp

jhf;fj;jpy; <Lglr; nra;fpd;wJ. ,e;jj; jhf;fj;jpd; Kjw;gbahdJ ngd;rPd;

tisaj;jpy; fhgd; mZTld; ,yj;jpud;ehb (E+) MdJ xU gpizg;ig

cUthf;Fjy; MFk;.

� ,q;F cUthFk; ,ilepiy fhNghfw;wadhdJ ,uz;L gpizg;GfSlDk;

,izg;ig (conjugation) Vw;gLj;Jtjdhy; NeNuw;wj;jpd; Xuplg;ghlw;w jd;ik

fhuzkhf cWjpahf;fg;gLk;.

� vdpDk; ngd;rPdpypUe;J fhNgh fw;wadhf khWk;NghJ π  ,yj;jpud;fspd;

tisa Xuplg;ghlw;w jd;ik ,of;fg;gLk;. ,jdhy; mNuhkw;wpf; cWjpahf;fy;

rf;jp ,of;fg;gLk;;. vdNt ,ilepiy fhNgh fw;wad; mw;fPd;fisg; Nghd;W

fUehb xd;Wld; ,ize;J $l;ly; tpisT xd;iwj; jUtij tpl xU

GNuhj;jid ,oe;J kPz;Lk; tisa Xuplg;ghlw;w jd;ikAs;s ,yj;jpud;

KfpiyNa cUthf;f tpUk;Gk;.
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� toikahf GNuhj;jdhdJ jhf;ff;fyitapYs;s xU %yj;jpdhy; (B:-)

cs;nsLf;fg;gLk;. ,jd; tpisthf ngd;rPd; tisaj;jpy; H  mZtpw;Fg;

gjpyhf E    MdJ gpujpaPL nra;ag;gLk;.

( 1 )( 1 )( 1 )( 1 )( 1 )iej;jpNuw;wk;iej;jpNuw;wk;iej;jpNuw;wk;iej;jpNuw;wk;iej;jpNuw;wk;

� nr. HNO
3
> nr. H

2
SO

4
 iej;jpNuw;w fyitAs;sNghJ ngd;rPDld; H ,f;F

gjpyhf iej;jpNuh njhFjp gpujpaplg;gl;L iej;jpNuh ngd;rPd; ngwg;gLk;.

,q;F ,yj;jpud;ehbahf +NO
2
 njhopw;gLk;. ,J iej;jpupf;fkpykhdJ

ry;g+upf;fkpyj;jpdhy; ePufw;wg;gLtjd; %yk; cUthFk;.

�  ,Wjpg;gbapy; GNuhj;jid vLf;Fk; %yk;   MFk;.

( 2 )( 2 )( 2 )( 2 )( 2 ) gpuply; fpuhg;bd; mw;ifNyw;wk;gpuply; fpuhg;bd; mw;ifNyw;wk;gpuply; fpuhg;bd; mw;ifNyw;wk;gpuply; fpuhg;bd; mw;ifNyw;wk;gpuply; fpuhg;bd; mw;ifNyw;wk;

� ePuw;w AlCl
3
 Nghd;w Y}apapd; mkpyj;jpd; Kd;dpiyapy; ngd;rPd;> mw;ify;

Viyl;Lld; jhf;fj;jpyPLgl;L mjDld; mw;ify; $l;lnkhd;W gpujpaplg;gLk;.

,q;F ,yj;jpud;ehb R+ MFk;.

� R+ cWjpaw;w  re;ju;g;gq;fspy; (c+k;:   +CH
3
)  ngd;rPd;  %yf;$Wld; cz;ik

apNyNa jhf;Fk; ,dk; AlCl
3
  ,dhy; gpizTWtjpdhy; Kidthf;fg;gl;l

R-Cl  %yf;$whf ,Uf;fyhk;. ,J R-Cl  gpizg;gpd; gpstpdhy; cUthFk;

R+ I ngd;rPd; %yf;$Wf;F gupkhWk;.

NO
2

nrwp HNO
3
nrwp  H

2
SO

4

50 0C

��

R

cyu;AlCl
3
/R-X
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�  ,Wjpg;gbapy; GNuhj;jid vLf;Fk; %yk;  MFk;.

( 3 )( 3 )( 3 )( 3 )( 3 ) gpuply; fpuhg;bd; VirNyw;wk;gpuply; fpuhg;bd; VirNyw;wk;gpuply; fpuhg;bd; VirNyw;wk;gpuply; fpuhg;bd; VirNyw;wk;gpuply; fpuhg;bd; VirNyw;wk;

� ePuw;w AlCl
3
  Nghd;w Y}ap mkpyj;jpd; Kd;dpiyapy; mkpy FNshiul;Lf;fs;

ngd;rPDld; jhf;fKWk;NghJ Viry; $l;lk; gpujpaPL nra;ag;gLk;.

,q;F ,yj;jpud;ehb R-C+=O MFk;.

�  ,Wjpg;gbapy; GNuhj;jid vLf;Fk; %yk;  MFk;.

( 4 )( 4 )( 4 )( 4 )( 4 )myrNdw;wk;myrNdw;wk;myrNdw;wk;myrNdw;wk;myrNdw;wk;

� Y}ap  mkpyk;  xd;Ws;sNghJ (FeCl
3
, AlCl

3  
Nghd;w)      ngd;rPd; myrDld;

(Cl
2
/ Br

2
 cld;)jhf;fj;jpyPLgl;L ngd;rPd;tsaj;Jld; myrd; njhFjp gpujp

aplg;gLk;.

,q;F tpidj;jpwdhd ,yj;jpud;ehb Cl+  MFk;. ,J ngd;rPd; tisaj;Jf;F

jhf;fj;jpd;NghJ  vDk; rpf;fypy; ,Ue;J gupkhwg;gLk;.

�  ,Wjpg;gbapy; GNuhj;jid vLf;Fk; %yk;  MFk;.

cyu;cyu;cyu;cyu;cyu;

ePuw;wePuw;wePuw;wePuw;wePuw;w

R R
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� xl;rpNaw;wk;xl;rpNaw;wk;xl;rpNaw;wk;xl;rpNaw;wk;xl;rpNaw;wk;

�  Nghd;w rhjhuz xl;rpNaw;wp %yk;> ngd;rPd; xl;rpNaw;wkil

ahJ. vdpDk;> ngd;rPd; tisaj;Jld; mw;ify; $l;lk; gpujpaplg;gl;Ls;s

NghJ  %yk; fhnghl;rpypf; mkpy $l;lkhf xl;rpNaw;wkilAk;.

,jw;fhf K
2
Cr

2
O

7
 iaAk; gad;gLj;Jtu;. ngd;rPd;  tisak; mjd; cWjp

fhuzkhf ,yFtpy; xl;rpNaw;wg;glkhl;lhJ.

� Kjy;> top mw;ify; $l;lq;fs;  xl;rpNaw;wkilAk;  epiyikfspd; fPo;

Gil mw;ify; $l;lk; xl;rpNaw;wkilahJ.  cau; jhf;f epiyikfspd;

fPo; Gil mw;ify; $l;lk; xl;rpNaw;wkile;J ngd;rPd; tisaj;jpd; gpsTf;F

toptFf;Fk;.

� Cf;fy; IjurNdw;wk;Cf;fy; IjurNdw;wk;Cf;fy; IjurNdw;wk;Cf;fy; IjurNdw;wk;Cf;fy; IjurNdw;wk;

� mw;fPd;fs; vspjpy; ,yj;jpud; ehl;l  $l;ly;  jhf;fj;jpyPLgl;l NghjpYk;>

ngd;rPd; tisaj;jpd; tpN\l cWjpepiy  fhuzkhf  ,yj;jpud;  ehl;l

$l;ly; jhf;fq;fspy;  <Lgl khl;lhJ.  vdpDk;> nghUj;jkhd Cf;fpapd;

Kd;dpiyapy; ngd;rPd;  Ijurd;  thATld;  jhf;fj;jpyPLgl;L  irf;fpNsh

nff;Nridj; jUk;. ,q;F mw;fPid tpl $ba ntg;gepiy gad;gLj;jg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� ngd;rPdpd; rpwg;ghd jhf;fq;fs; vt;thwhdJ vd fhuzj;Jld; $w khztiu

<LgLj;Jf.

� tFg;G khztiu ehd;F FOf;fshf;Fq;fs;. gpd;tUk; xU nghwpKiw gw;wp

tFg;gpy; Kd;te;J tptupg;gjw;F khztiu <LgLj;Jq;fs;.

� iej;jpNuw;wKk; mjd; nghwpKiwAk;.

� mw;ifNyw;wKk; mjd; nghwpKiwAk;.

� VirNyw;wKk; mjd; nghwpKiwAk;.

� FeX
3 
Kd;dpiyapy; myrNdw;wKk; mjd; nghwpKiwAk;.

COOH

H+/KMnO
4

CH
3
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Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0Nju;r;rp 8.0 ::::: IjNuhfhgd;fspd; fl;likg;gpw;Fk; ,ay;GfSf;Fk;

,ilapyhd njhlu;ig EZfp Muha;thu;.

Nju;r;rp kl;lk; 8.5Nju;r;rp kl;lk; 8.5Nju;r;rp kl;lk; 8.5Nju;r;rp kl;lk; 8.5Nju;r;rp kl;lk; 8.5 ::::: xw;iwg; gpujpaPl;L ngd;rPdpd; jpir Nfhl;gLj;Jk;

jd;ikiag; guprPypg;ghu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 01

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� xw;iwg; gpujpaPl;Lg; ngd;rPdpd; gpujpaPl;Lf; $l;lj;ij XNjh> guh my;yJ

nkw;wh jpir Nfhl;gLj;Jk; $l;lq;fshf ,dq;fhz;ghu;.

� xw;iwg; gpujpaPl;Lg; ngd;rPdpd; ,uz;lhtJ gpujpaPl;Lf; $l;lk; ,izAk;

jhdj;ij Kjyhk; $l;lj;jpd; jpirf; Nfhl;gLj;Jk; Mw;wypd; mbg;gilapy;

tptupg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� xU njhopw;ghl;Lf; $l;lk; gpujpaplg;gl;Ls;s ngd;;rPd; ,uz;lhtjhf ,yj;jpud;

ehl;l $l;lnkhd;Wld; ,izAk; jhdj;ij Kjyhk; gpujpaPl;Lf; $l;lk;

jPu;khdpf;Fk;.

� gpujpaPl;Lf; $l;lq;fshtd ,uz;L gpujhd tiffshf tifg;gLj;jg;gLk;.

1. XNjh> guh jpirf;Nfhl;gLj;Jk; njhFjpfs; rpy:

cjhuzk;:

myrd;fisj; jtpu  Vida  XNjh> guh  jpirNfhl;gLj;Jk; $l;lq;fs;

ngd;rPd; tisaj;ij ngd;rPid tpl $Ljyhf ,yj;jpud; nrwpthf;Ftjd;

%yk; ,yj;jpud; ehl;l gpujpaPl;L jhf;fj;ij Nehf;fp nraw;gLj;Jk;.

2. nkw;wh jpirf;Nfhl;gLj;Jk; njhFjpfs;:

cjhuzk;:  -NO
2
, -CHO, -COR, -COOH, -COOR

nkw;wh jpirNfhl;gLj;Jk; njhFjpfs; ngd;rPd; tisaj;jpypUe;J ,yj;jpud;

fis jk;ik Nehf;fp ,Og;gjd; %yk; ngd;rPd; tisaj;jpid ,yj;jpud;

ehl;l  gpujpaPl;Lj; jhf;fj;jpid  Nehf;fp  nraw;glh epiyia milar;

nra;Ak;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� tFg;G khztiu ,uz;L FOf;fshf;Fq;fs;. gpujpaPl;Lj; njhFjpapd; gl;ba

nyhd;iw toq;fp xU FOtpw;F XNjh> guh jpirNfhl;gLj;Jk; njhFjpfspd

Jk; kw;iwa FOtpw;F nkw;wh jpirNfhl;gLj;Jk; njhFjpfspdJk; rpwg;gpay;G

fis ntspg;gLj;Jtjpy; <LgLj;Jq;fs;.

NO
2

nrwpHNO
3
/ nrwp  H

2
SO

4

50 0C

  CH
3

   CH
3

NO
2

   CH
3

+

H

> myrd;fs;
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Nju;r;rp 9.0Nju;r;rp 9.0Nju;r;rp 9.0Nju;r;rp 9.0Nju;r;rp 9.0 ::::: mw;ify; Viyl;Lf;fspd; fl;likg;gpw;Fk;> ,ay;GfSf;F

kpilapyhd njhlu;ig EZfpaha;thu;.

Nju;r;rp kl;lk; 9.1Nju;r;rp kl;lk; 9.1Nju;r;rp kl;lk; 9.1Nju;r;rp kl;lk; 9.1Nju;r;rp kl;lk; 9.1 ::::: mw;ify; Viyl;Lf;fspd; fl;likg;G fhgd; - myrd;

gpizg;gpd; KidTj; jd;ik> jhf;fq;fs; vd;gtw;iw

EZfpaha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 11

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� mw;ify; Viyl;Lf;fis Kjy;> top> Gil vd tifg;gLj;Jthu;.

� C-X gpizg;gpd; KidTj; jd;ikAld;> mw;ify; Viyl;bd; fUehl;lg;

gpujpaPl;Lj; jhf;fq;fs; fhl;Lk; njhlu;ig cjhuzk; je;J tpsf;Fthu;.

� mw;ify; Viyl;L fUehl;lg; gpujpaPl;Lj;jhf;fq;fisf; fhl;Lk; epiyikfspd;

fPo; FNshNuh ngd;rPDk; itidy; FNshiul;Lk; fUehl;lg; gpujpaPl;Lj;

jhf;fq;fspy; <LglhJ ,Ug;gjw;fhd fhuzq;fis tpsf;Fthu;.

� fpupf;ehl;bd; Nrhjidg; nghUisj; jahupj;J mjd; jhf;fq;fis tptupg;ghu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� Nru;itnahd;wpd; xUfhgd; mZTld; gpize;Js;s fhgd; mZf;fspd;

vz;zpf;iff;Nfw;g mjid Kjy;> top> Gil vd ngaupLthu;. myrd; mZ

gpize;Js;s fhgd; mZtpd; jd;ikf;Nfw;g mw;ify; Viyl;il Kjy;> top>

Gil mw;ify; Viyl;L vdg;ngaupLf.

� mw;ify; Viyl;Lf;fs; KidTw;w Nru;itfshFk;.

� ePupy; mw;ify; Viyl;Lf;fspd; fiujpwd; kpff;FiwT. ,jw;fhd fhuzq;fspy;

xd;W mit ePUld; Ijurd; gpizg;ig cUthf;fkhl;lh.

� fhgDf;Fr; rhu;ghf myrd;  mZtpd; cau; kpd; vjpu;j;jd;ik fhuzkhf

C-X gpizg;G KidTWkhapd; mjdhy;> Fwpj;j C mZtpy; ,yj;jpud;

FiwghL Vw;gLk;. MfNt> fUehb mt;tplj;ijj; jhf;fp mq;Fs;s myrd;

$l;lj;jpw;fhf  gpujpaplg;gLk;. fhgd; fUit jhf;ff; $ba Nghf;if cilaJk;

%yj;jd;ik cilaJk; toq;ff; $ba jdpr; Nrhb ,yj;jpud;fs; cilaJkhd

Nrhjidg; nghUl;fis fUehb vd;gu;.  xU fUehbahdJ fhgDld;

gpizg;ig cUthf;Ftjw;fhf Nrhb ,yj;jpud;fisf; nfhz;bUf;Fk;.

cjhuzk; : 

� fUehl;lg;gpujpaPl;Lj;jhf;fq;fs; mw;ify; Viyl;Lf;fSf;F rpwg;ghditahFk;.

,q;F fhgd; mZ fUehbAld; Gjpa gpizg;ig Vw;gLj;Jk;. myrd;> Viyl;L

madhf ntspNaWk;.

cjhuzk; :

H

X R

 H

C

R

X R

 H

C

R

X R

 R

C
Kjy; mw;ify;

Viyl;L

top mw;ify;

Viyl;L

Gil mw;ify;

Viyl;L

X 
-

² ²

Nu
- 

+

² ²

Nu +

Nu
-   Nucleophile

² ²

fUehb
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� fUehbahdJ xU Nrhb ,yj;jpud;fis Gjpa gpizg;ig cUthf;f

nfhz;bUg;gjdhy; ve;jnthU fUehbAk; H+  cld; gpizg;ig cUthf;Ftjd;

%yk; xU %ykhfTk; njhopw;gLk;. vdNt xU mw;ify; Viyl;lhdJ :OH-

Nghd;w Nrhjidg; nghUSld; jhf;fkilAk; NghJ mJ fPNo fhl;lg;gl;lthW

ePf;fy; jhf;fj;jpw;Fk; cl;glyhk;.

� ,q;F :OH- fhgDld; xU fUehbahfj; njhopw;gLtjw;Fg; gjpyhf %ykhfj;

njhopw;gl;L myridf; nfhz;l fhgd; mZTf;F mLj;Js;s fhgd; mZtpy;

,ize;Js;s Ijurid H+  Mf mfw;Wk;. C-X  gpizg;gpd; Kidthf;fk;

fhuzkhf fhgd; mZTld; ,ize;Js;s Ijurd; mZ rpwpjsT mkpyj;

jd;ikiaf; nfhz;bUf;Fk;. vdNt mw;ify; Viyl;Lfspy; gpujpaPLk;> ePf;fYk;

xd;Wlndhd;W Nghl;bapLk; jhf;fq;fshFk;.

� mw;ify; Viyl;Lf;fs;> cyu; <ju; Clfj;jpy; Mg cld; jhf;fj;jpyPLgl;L

fpupf;ehl;bd; Nrhjidg; nghUisj; jUk;.

� xU mw;ify; Viyl;L fpupf;ehl;bd; Nrhjidg; nghUis cUthf;Fk;NghJ

myrDld; ,ize;Js;s fhgd; mZtpd; KidTj; jd;ik gpd;tUkhW

khw;wkilAk;.

� RMgX ,d; gpizg;Gf;fs; KidTWtjhy; Mg cld; gpize;Js;s fhgd;

typikahd fUehbahfTk;> td; %ykhfTk; nraw;gLk;.

� gpd;tUk; jhf;fq;fs; fpupf;ehl;bd; Nrhjidg; nghUspd; typikahd %y

,ay;gpw;F cjhuzq;fshFk;.

 (fpupf;ehl;bd; Nrhjidg;nghUs; fUehbahf nray;gLtJ gw;wp NkYk; fw;f

 Nju;r;rpkl;lk; 10.3 Ig; ghu;f;fTk;.)

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� C
4
H

9
Cl %yf;$w;Wr; #j;jpuj;jpw;F ,Uf;ff; $ba vy;yh mw;ify; Viyl;Lf;fspd;

fl;likg;Gf;fisAk; khztu;fis vOjr; nra;f.

� mtw;iw Kjy;> top> Gil vd tifg;gLj;jpf; fhl;l khztiu topg;gLj;Jf.

� xt;nthU rkgFjpaKk; ngw;Wj;jUk; fpupf;ehl;bd; Nrhjidg;nghUisAk;>

mit mkpyk;> mw;fNfhy;> mkPd; Mfpatw;Wld; ngw;Wj;jUk; tpisTfspd;

fl;likg;igAk; vOj khztiu <LgLj;Jq;fs;.

OH- + C C X
H

    C = C    +  H
2
O  + X-²²

cyu; <ju;
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Nju;r;rp 9.0Nju;r;rp 9.0Nju;r;rp 9.0Nju;r;rp 9.0Nju;r;rp 9.0 ::::: mw;ify; Viyl;Lf;fspd; fl;likg;gpw;Fk; ,ay;GfSf;F

kpilapyhd njhlu;ig EZfpaha;thu;.

Nju;r;rp kl;lk; 9.2Nju;r;rp kl;lk; 9.2Nju;r;rp kl;lk; 9.2Nju;r;rp kl;lk; 9.2Nju;r;rp kl;lk; 9.2 ::::: gpizg;G cUthFk; / cilAk; fhyj;jpd; mbg;gilapy;

mw;ify; Viyl;Lf;fspd; fUehl;lg;gpujpaPl;Lj;

jhf;fq;fisg; guprPypg;ghu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 01

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� mw;ify; Viyl;Lfspd; fUehl;lg; gpujpaPl;Lj; jhf;fq;fSf;F ,uz;L rhj;jpa

khd ghijfs; cs;sd vd;gij milahsk; fhZthu;.

� mw;ify; Viyl;Lfspd; fUehl;lg; gpujpaPl;Lj; jhf;fq;fis gpizg;G ciljYk;>

cUthFjYk; xNu Neuj;jpy; eilngWk; xUgbj; jhf;fkhf tpgupg;ghu;.

� mw;ify; Viyl;Lfspd; fUehl;lg; gpujpaPl;Lj; jhf;fq;fis gpizg;G cile;j

gpd;G Gjpa gpizg;G cUthFk; ,Ugbj;jhf;fkhf tpgupg;ghu;.

� mw;ify; Viyl;bd; jd;ik vt;thW jhf;fg; ghijia (xUgb / ,Ugb)

ghjpf;Fk; vd;gij tpgupg;ghu;.

� mw;ify; Viyl;L fUehl;lg; gpujpaPl;Lj;jhf;fq;fisf; fhl;Lk; epiyikfspd;

fPo; FNshNuh ngd;rPDk; itidy; FNshiul;Lk; fUehl;lg; gpujpaPl;Lj;

jhf;fq;fspy; <LglhJ ,Ug;gjw;fhd fhuzq;fis tpsf;Fthu;.

ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:ghl cs;slf;fj;ij tpsf;Ftjw;fhd topfhl;ly;fs;:

� mw;ify; Viyl;bd; fUehl;lg; gpujpaPl;Lj;jhf;fq;fis tpsf;f> gpizg;ig

cilj;jy;> gpizg;ig cUthf;Fjy; Mfpa gbKiwfSf;F vLf;Fk; fhy

,ilntspia ftdj;jpw; nfhs;syhk;.

� C-X  gpizg;ig cilj;jYk; gpizg;ig cUthf;FjYk; xNu Kiwapy;

eilngWk; NghJ mw;ify; Viyl;bd; fUehl;lg; gpujpaPl;Lj;jhf;fk; xU

gbKiwj; jhf;fkhf fUjg;gLk;.

� ,jd;gb> xU gbKiwj;jhf;fj;ij gpd;tUkhW rku;g;gpf;fyhk;.

� C-X  gpizg;G cile;jjd; gpd;du; Gjpa gpizg;G cUthFk; NghJ mw;ify;

Viyl;bd; fUehl;lg; gpujpaPl;Lj;jhf;fk; ,uz;L gbKiwapy; eilngWk;

jhf;fkhf fUjg;gLk;.

OH
-

O H

²² ²²

H
H H

H
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� ,jd;gb ,Ugbfspy; eilngWk; jhf;fj;ij gpd;tUkhW fhl;lyhk;.

gb 1gb 1gb 1gb 1gb 1

gb 2gb 2gb 2gb 2gb 2

� ,UgbKiwj;jhf;fk; ,ilepiy fhNgh fw;wad; Clhf eilngWk;. ,q;F

cUthFk; fhNgh fw;wadpd; cWjpepiyiaf; fUJk; NghJ kpfTk; cWjpahd

Gil fhNgh fw;waidj; jUk; Gil mw;ify; Viyl;L> ,U gbKiwfspy;

fUehl;l gpujpaPl;L jhf;fj;jpy; <LgLk;. Kjy; mw;ify; Viyl;L cWjpahd

,ilepiy fhNgh fw;waid cUthf;FtJ rpukk; Mifahy; fUehl;l

gpujpaPl;Lj;jhf;fq;fis xU gbKiwj;jhf;fkhf elhj;Jk;.

� top mw;ify; Viyl;bd; jhf;fj;jpd; jd;ik jhf;f epge;jidfspy;  jq;fp

apUf;Fk;.

� itidy;> gPidy; fhNgh fw;wad;fs; cWjpaw;wit. vdNt ,it ,Ugbg;

ghijapd; Clhf jhf;fkilahJ. mj;Jld; ,it xUgbg; ghijapD}lhfTk;

jhf;fkilahJ. Vnddpy; C-X  gpizg;ghdJ mw;ify; Viyl;Lfspd; gpizg;ig

tpl ,ul;ilg; gpizg;Gj; jd;ik fhuzkhf typik $baJ. ,ijg; guptpd;

%yk; fhl;lyhk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

� FOr; nraw;ghLfspd; %yk; mw;ify; Viyl;bd; fUehl;lg; gpujpaPl;Lj;jhf;fk;

xUgbapy;> ,uz;Lgbfspy; eilngWk; tpjj;ij tpsf;f nghUj;jkhd khjpup

cUitj; jahupf;FkhW khztiu topg;gLj;Jq;fs;.

Br Br
-..

-
OH OH
²²

fhNghfw;wad;
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Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0 ::::: fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd ,ilj;

njhlu;ig ,dq;fhz;gjw;fhf xl;rprd; mlq;Fk; Nrjdr;

Nru;itfspd;  tiffisj; Njbaha;thu;.

Nju;r;rp kl;lk; 10.1Nju;r;rp kl;lk; 10.1Nju;r;rp kl;lk; 10.1Nju;r;rp kl;lk; 10.1Nju;r;rp kl;lk; 10.1 ::::: mw;fNfhypd; fl;likg;G> fhgd;> xl;rprd; gpizg;G>

xl;rprd; Ijurd; gpizg;gpd; KidTj;jd;ik>

jhf;fq;fs; vd;gtw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ::::: 08

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::
²  mw;fNfhy;fis Kjy;> top> Gil mw;fNfhy;fshf tifg;gLj;Jthu;.

²  mw;fNfhypd; O - H gpizg;gpd;> C - O  gpizg;gpd; KidTj;jd;ikia

tptupg;ghu;.

² mw;fNfhypd; %yf;$w;wpil  tpirfis mtw;wpd; ngsjpf gz;GfSld;

njhlu;GgLj;Jthu;.

² mw;fNfhy;fspd; O - H gpizg;ig cilj;jy;> C - O gpizg;ig

cilj;jy;> ePf;fy; kw;Wk; xl;rpNaw;wj; jhf;fq;fSf;fhd cjhuzq;fis

Kd;itg;ghu;.

² mw;fNfhypd; gz;Gfisj; Nrhjpj;J mwpf;if nra;thu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:
² xU OH cila mw;fNfhy;fis Kjy;> top> Gil mw;fNfhy;fs; vd

tifg;gLj;jg;gLk;. (mw;ify; Viiyl;Lg; Nghd;W)

Kjy; mw;fNfhy;   top mw;fNfhy;    Gil mw;fNfhy;

²  ngsjpf ,ay;Gfs;ngsjpf ,ay;Gfs;ngsjpf ,ay;Gfs;ngsjpf ,ay;Gfs;ngsjpf ,ay;Gfs;

² mw;fNfhy;fspd;  -OH gpizg;G   vd KidTWk;.  ,jdhy;

mw;fNfhy; %yf;$WfSf;fpilNa cUthFk; %yf;$w;wpil Ijurd;

gpizg;Gf;fs; fhuzkhf  mtw;wpd; nfhjpepiy  xj;j %yf;$w;Wj;

jpzpTila  mw;Nfd;fSf;Fk;  <ju;fSf;Fk;  xg;gPl;lstpy; cau;

ngWkhdj;ijf; nfhz;bUf;Fk;. mw;fNfhy;  njhlupy; fPo;Nehf;fpr;

nry;Yk;NghJ nfhjpepiy mjpfupj;Jr; nry;Yk;. C
2
H

5
OH  ,d; %yf;

$w;whf Ijurd; gpizg;Gf;fs; fPNo glj;jpy; fhl;lg;gl;Ls;sd.

H

OH R

 H

C

R

OH R

 H

C

R

OH R

 R

C

C
2
H

5

 H

C
2
H

5

 

H OO

H

C
2
H

5

 

H OO

C
2
H

5
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² Fiwe;j rhu;%yf;$w;Wj; jpzpitAila mw;fNfhy;fs; ePupy; fiuAk;.

mw;fNfhypd; ePupy; fiuAk; jpwdhdJ OH $l;lj;jpdhy; Ijurd;

gpizg;Gf; fhuzkhf rhjfkhf;fg;gLk;. mw;fNfhy; %yf;$wpd; Kid

Twhj mw;ify; $l;lk; ePupy; fiutjw;Fj; jilahf mikAk;. MfNt

mw;fNfhypd; ePupy; fiujpwd; Nkw;gb ,uz;L $l;lq;fspdJk; rhu;gstpy;

jq;fpAs;sJ.

² mw;fNfhy; njhlupd; fPo; Nehf;fpr; nry;Yk;NghJ OH $l;lj;jpw;Fr;

rhu;ghf KidTwhj mw;ify; $l;lj;jpd; gUkd; gbg;gbahf mjpfupf;Fk;.

MfNt ePupy; fiujpwd; gbg;gbahff; FiwAk;.

        ghtidg; ngau;;      #j;jpuk;     nfhjpepiy/   ePupy; fiujpwd;
oC        (100g ePupy; fiuAk; mw;f

       Nfhypd; epiw fpuhk;fspy;)

nkjpy; mw;fNfhy; CH
3
OH 64.5

vjpy;  mw;fNfhy; CH
3
CH

2
OH 78.3

n - .... GNwhgpy; mw; CH
3
CH

2
CH

2
OH   97

n - gpa+l;ily;  .. CH
3
(CH

2
)
2
CH

2
OH 118 7.9

n - ngd;ily;   .. CH
3
(CH

2
)
3
CH

2
OH 123.8 2.3

n - n`f;iry;  .. CH
3
(CH

2
)
4
CH

2
OH 136.5 0.6

n - n`g;iuy;  .. CH
3
(CH

2
)
5
CH

2
OH 176 0.2

n - xf;iuy;    .. CH
3
(CH

2
)
6
CH

2
OH 195 0.05

                                 ve;j tpfpjj;jpYk; fiuAk;.

²²²²²               O - H          gpizg;ig cilg;gjd; %yk; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjd; %yk; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjd; %yk; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjd; %yk; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjd; %yk; eilngWk; jhf;fq;fs;

î& Na  cld; jhf;fk;.

mw;fNfhy; mkpykhfj; njhopw;gl;L Na cld; jhf;fKw;W Ijurd;

thAit ntspNaw;wp Nrhbak; my;nfhf;irl;ilj; jUk;.

my;nfhf;irl;L mad; td; %yKk; typikahd fUehbAkhFk;.

îi& fhnghf;rpypf; mkpyj;Jldhd jhf;fk; (mw;fNfhy; VirNyw;wkiljy;.)

fhnghf;rpypf; mkpyj;Jld; mw;fNfhy;  jhf;fj;jpyPLgl;L  vRj;jiu

cUthf;Fk;. Nkw;gb vRj;juhf;fr; nraw;ghl;bw;fhf nrwpe;j H
2
SO

4

Cf;fpahfj; njhopw;gLk;.

idkaø  H
2
SO

4

Na
R - O-Na+ + 1/2 H

2
R -    -O

δ-

H
δ+

nrwpe;j
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²²²²² C- O          gpizg;ig  cilg;gjd;  %yk;  eilngWk; fUehl;l gpujpaPl;Lj;gpizg;ig  cilg;gjd;  %yk;  eilngWk; fUehl;l gpujpaPl;Lj;gpizg;ig  cilg;gjd;  %yk;  eilngWk; fUehl;l gpujpaPl;Lj;gpizg;ig  cilg;gjd;  %yk;  eilngWk; fUehl;l gpujpaPl;Lj;gpizg;ig  cilg;gjd;  %yk;  eilngWk; fUehl;l gpujpaPl;Lj;

jhf;fk;jhf;fk;jhf;fk;jhf;fk;jhf;fk;

^i& mw;fNfhy; PCl
3
 > PCl

5 
 cld; jhf;fj;jpyPLgl;L mw;ify; FNshiul;ilj;

jUk;.

3R - OH + PCl
3
  � 3RCl + H

3
PO

3

R - OH  + PCl
5 
 � RCl + POCl

3
 + HCl

(ii) Ijurd; Viyl;Lld; jhf;fk;

cjhuzk;:  R - OH             R - Br + H
2
O

mw;fNfhy; HBr  cld; fUehl;l gpujpaPl;L jhf;fj;jpyPLgl;L xj;j

mw;ify; GNuhikl;ilj; jUk;. O  mZtpd; GNuhj;jd; Vw;wk; OH

njhFjpia rpwe;j ePq;Fk; njhFjpahf khw;Wk;.

,e;jj; jhf;fj;jpy; Br- mad; fUehbahfj; njhopw;gLfpd;wJ. ePq;Fk;

njhFjp H
2
O MFk;.

îii& ZnCl
2  
> nrwpe;j HCl   Mfpatw;Wldhd  jhf;fk;  (Y}fhrpd; Nrhjid)

,q;F ZnCl
2 
 Cf;fpahfj; njhopw;gLk;. tpisthfg; ngwg;gLk; mw;ify;

Viyl;L ePupy; fiuahjjd; fhuzkhf  jhf;f  Clfj;jpy;   fyq;fy;

jd;ik Vw;gLk;. fyq;fy; jd;ik Vw;gl vLf;Fk; Neuj;jpd; JizAld;

Kjy;>  top>  Gil  mw;fNfhy;fs; Y}fhrpd; Nrhjidg; nghUSld;

eilngWk; jhf;fj;jpd; tpiuit xg;gplyhk;.

² jug;gl;l epiyikfspd; fPo; ,j;jhf;fk; ,uz;L gbKiwfspy; eilngWk;.

,q;F Gil mw;fNfhy; kpf cWjpahd ,ilepiynahd;iw cUthf;F

fpd;wikahy; Gil mw;fNfhy; kpff; FWfpa Neuj;jpy; fyq;fy;

jd;ikia Vw;gLj;Jk;. top mw;fNfhy; ePz;l Neuj;ij vLg;gJld;

Kjy; mw;fNfhy; kpf nkJthfj; jhf;fKWk;.

²²²²²  ePf;fy; jhf;fk;  ePf;fy; jhf;fk;  ePf;fy; jhf;fk;  ePf;fy; jhf;fk;  ePf;fy; jhf;fk;

² mw;fNfhypd; nrwpe;j H
2
SO

4 
  cldhd ePf;fy; (mw;fNfhypd; ePufw;wy;)

mw;fNfhypypUe;J ePu; %yf;$nwhd;W ePq;Fk; jhf;fk; ePufw;wy; vdg;gLk;.

,q;F tpisthf mw;fPd; ngwg;gLk;.

             mw;fNfhy;      mw;fPd;

HBr

..

            C   C                C       C

nrwp.H
2
SO

4

   my;yJ

ePuw;w Al
2
O

3 
$

=

H OH
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²       mw;fNfhypd; xl;rpNaw;wk;mw;fNfhypd; xl;rpNaw;wk;mw;fNfhypd; xl;rpNaw;wk;mw;fNfhypd; xl;rpNaw;wk;mw;fNfhypd; xl;rpNaw;wk;
² mw;fNfhy; xl;rpNaw;wg;gl;L ngwg;gLk; tpisTfs; mw;fNfhypd;  Kjy;>

top my;yJ Gil jd;ikapy;  jq;fpAs;sJ. mw;fNfhypd; xl;rpNaw;wkhdJ

H+/KMnO
4
   my;yJ    H+/K

2
Cr

2
O

7
 my;yJ     H+/CrO

3
 vd;gtw;Wld;  Nkw;

nfhs;sg;glyhk;.

(i) Kjy; mw;fNfhy;

² Nkw;Fwpg;gpl;l xl;rpNaw;W fUtpfspd; Kd;dpiyapy; Kjy; mw;fNfhy;

Kjypy; my;bifl;ilj; jUk;. ,J NkYk; xl;rpNaw;wk; mile;J

fhnghl;rpypf;fkpyj;ijj; jUk;. gpupbdpak; FNshNuh FNuhNkw;iwg;

[C
5
H

5
NH+CrO

3
Cl-] gad;gLj;jpd; my;bifl;Lld; jhf;fj;ij ,il

epWj;jyhk;.

(ii) top mw;fNfhy;

² top mw;fNfhy; xl;rpNaw;wkile;J fPw;Nwhidj; jUk;.

(iii) Gil mw;fNfhy;

² nghJthf Kjy;> top mw;fNfhy;fs; xl;rpNaw;wkilAk; epiyikfspy;

Gil mw;fNfhy; xl;rpNaw;wkiltjpy;iy.

fhnghf;rpypf; mkpyk;

R    CH
2
   OH

[O]
O

H
R C

[O] O

OH
R C

R    CH
2
   OH

OH

O

R C

H

O

R C

PC
C

H
+
/K

M
nO

4

R /

R CH OH

O

R /

R C
H+/KMnO

4

or PCC
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cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:
² C

4
H

9
OH ,w;F vOjf;$ba vy;yh mw;fNfhy;fspd; fl;likg;igAk; vOjp

mtw;iw Kjy;> top> Gil mw;fNfhy; vd tifg;gLj;j  khztiu topg;

gLj;Jq;fs;.

² mw;fNfhy;fspy; epyTk; %yf;$w;wpd;  ftu;r;rpapd;  jd;ikia  ,dq;fz;L

mtw;Wf;Nfw;g ngsjpf gz;GfSf;fpilapyhd njhlu;igg; ngw fye;Jiu

ahliy elhj;Jq;fs;.

² mw;fNfhy;fspd; cUFepiy, nfhjpepiy> ePupy; fiujpwd; Mfpad gw;wp

fye;Jiuahl khztiu <LgLj;Jq;fs;.

² mw;fNfhy;fspd; O - H  gpizg;ig  cilg;gjd; NghJ  eilngWk; jhf;fk;

C- O gpizg;ig cilf;Fk; jhf;fq;fs;> ePf;fy; jhf;fk;> xl;Naw;wj; jhf;fk;

Mfpatw;iw cjhuzq;fSld;  rku;g;gpf;fTk;  nra;Jfhl;lTk;  khztiu

topg;gLj;Jq;fs;.
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Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0 ::::: fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd ,ilj;

njhlu;ig ,dq;fhz;gjw;fhf xl;rprd; mlq;Fk; Nrjdr;

Nru;itfspd;  tiffisj; Njbaha;thu;.

Nju;r;rp kl;lk; 10.2Nju;r;rp kl;lk; 10.2Nju;r;rp kl;lk; 10.2Nju;r;rp kl;lk; 10.2Nju;r;rp kl;lk; 10.2 ::::: fhgd; - xl;rprd; gpizg;G> xl;rprd; - Ijurd;

gpizg;gpd; mbg;gilapy; gPNdhypd; jhf;fq;fisg;

gFj;jha;tu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ::::: 04

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

²  mw;fNfhYld; xg;gpLk;NghJ gPNdhypd; mkpyj;jd;ik Vd; $baJ vd

tpsf;Fthu;.

² mw;fNfhYld; xg;gpLk;NghJ gPNdhypd; fUehl;l jhf;fk; njhlu;ghf

Vd; Fiwe;j ehl;lk; cilaJ vd tpsf;Fthu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:
² mNwhkw;wpf; Nrjdr; Nru;itapd; ngd;rPd; tisaj;jpd; fhgd;

mZnthd;Wld; - OH  $l;lk; gpize;Js;sNghJ mjid gPNdhy; vd

miog;gu;.

² gPNdhy;> mw;fNfhy; ePu;f;fiurypy; gpd;tUkhW madhf;fkilAk;.

ROH  + H
2
O         RO

- + H
3
O+

C
6
H

5
OH + H

2
O        C

6
H

5
O

- + H
3
O+

gPNdhy; mw;fNfhy;fSld; xg;gpLk;NghJ mkpyj;jd;ik $baJ. ,jd;

fUj;J NkNy fhl;lg;gl;Ls;s gPNdhypd; jhf;fj;jpd; rkepiyg;Gs;sp

tyJ gf;fj;jpw;F mjpfk; rhu;ghf mike;Js;sJ vd;gjhFk;. ,jw;Ff;

fhuzk; gPNdhYld; xg;gpLk;NghJ gPndhf;irl;L madpd; cWjpepiy

mw;fNfhYf;Fr; rhu;ghd my;nfhf;irl;L madpd; cWjp epiyapYk;

$bajhf ,Ug;gjhFk;. gPndhf;irl;L mad; mjd; vjpu; Vw;wj;ij

gupTWtjd; %yk; xuplg;ghlw;W ngd;rPd; tisaj;jpw;F gug;gp ,Uj;jNy

,jw;Ff; fhuzkhFk;. ,t;thW Vw;wj;ij gug;Gjy; my;nfhf;irl;L

madpy; eilngw khl;lhJ.

²²²²²          O-H gpizg;G ciltjhy; eilngWk; jhf;fq;fs;gpizg;G ciltjhy; eilngWk; jhf;fq;fs;gpizg;G ciltjhy; eilngWk; jhf;fq;fs;gpizg;G ciltjhy; eilngWk; jhf;fq;fs;gpizg;G ciltjhy; eilngWk; jhf;fq;fs;

² gPNdhypd; cau; mkpyj; jd;ik gpd;tUk; cjhuzq;fspd; %yKk;

cWjpahfpd;wJ. mw;fNfhy; Na cld; jhf;fkilfpd;wNghjpYk; NaOH

cld; jhf;fk; miltjpy;iy. vdpDk; gPNdhy;  Na clDk; NaOH

clDk; jhf;fj;jpyPLgLk;. vdpDk; gPNdhy; Na
2
CO

3
 Ald; jhf;fkilaf;

$ba msT mkpyj;jd;ikAilajy;y.

2 C
6
H

5
OH + 2Na  → 2C

6
H

5
O-Na+ + H

2

C
6
H

5
OH + NaOH  → C

6
H

5
O-Na+ + H

2
O
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     ²     ²     ²     ²     ²          C-O gpizg;G ciltjd; %yk; fUehl;lg; gpujpaPl;Lj; jhf;fk;gpizg;G ciltjd; %yk; fUehl;lg; gpujpaPl;Lj; jhf;fk;gpizg;G ciltjd; %yk; fUehl;lg; gpujpaPl;Lj; jhf;fk;gpizg;G ciltjd; %yk; fUehl;lg; gpujpaPl;Lj; jhf;fk;gpizg;G ciltjd; %yk; fUehl;lg; gpujpaPl;Lj; jhf;fk;

      eilngwhik      eilngwhik      eilngwhik      eilngwhik      eilngwhik

² gPNdhy; fUehl;lg; gpujpaPl;Lj; jhf;fq;fspy; <LglhJ. Vnddpy;>

(i) xl;rprd; mZtpd; jdpr;Nrhb ,yj;jpud;fs; ngd;rPd; tisaj;Jld;

Xuplg;ghlw;W fhzg;gLtjdhy; C - O gpizg;G MdJ FWfpajhfTk;

cWjpahfTk; fhzg;gLk;. ,jidg; guptpd; %yk; fhl;lyhk;.

(ii) gPidy; fw;wad; cWjpaw;wJ.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:

² gpd;tUk; Nrhjidfspy; khztiu <LgLj;Jq;fs;. rpwpjsT gPNdhy; tPjk;

Nrhjidf; Foha;fspy; ngw;Wg; gpd;tUk; gupNrhjidfisr; nra;Aq;fs;.

² 1 cm3 msT ePiur; Nru;j;J ed;F FYf;fp mjDs; pH jhis ,Lq;fs;.

² 1 cm3  NaOH fiuriyr; Nru;j;J ed;F FYf;fp mjDld; 1 cm3  HCl

mkpyj;ijr; NrUq;fs;.

² mtjhdpg;Gf;fisf; Fwpj;Jf; nfhs;Sq;fs;.

² Nkw;gb gupNrhjidfspd; mtjhdpg;Gf;fspd;gb gPNdhy; njhlu;ghfg; ngwf;$ba

KbTfisf; fye;JiuahLq;fs;.
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Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0 ::::: fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd ,ilj;

njhlu;ig ,dq;fhz;gjw;fhf xl;rprd; mlq;Fk; Nrjdr;

Nru;itfspd;  tiffisj; Njbaha;thu;.

Nju;r;rp kl;lk; 10.3Nju;r;rp kl;lk; 10.3Nju;r;rp kl;lk; 10.3Nju;r;rp kl;lk; 10.3Nju;r;rp kl;lk; 10.3 ::::: gPNdhypd; - OH  njhFjp  ngd;rPd; tisaj;jpd;

jhf;fj;jpy; Vw;gLj;Jk; tpisit EZfpaha;tu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ::::: 02

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

² gPNdhypd; gpujpaPl;Lj; jhf;fq;fspd; NghJ OH $l;lj;jpw;F rhu;ghd

gpujpaPL xNjh (2> 6)> guh (4) jhdq;fspy; eilngWk; vdf; $Wthu;.

² gPNdhypd; ngd;rPd; tisak;> ngd;rPdpYk; $Ljyhf ,yj;jpud; ehb

njhlu;ghf capu;g;Gw;wpUg;gij tpsf;Fthu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:

² gPNdhypd; xl;rprd; mZtpd; kPJs;s jdpj;j ,yj;jpud; Nrhbfs; ngd;rPd;

tsaj;jpy; xuplg;ghlw;W ,Ug;gjdhy; tisak; ,yj;jpud; ehbfSf;Fg;

ngUkstpy; capu;g;Gs;sjhf (Active) mikAk;. gPNdhypd; -OH njhFjp

xNjh guh jpirNfhl;gLj;jpahFk;. (,jid tpsf;FtJ mtrpakpy;iy.)

² gPNdhypd; ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fq;fis ngd;rPdpd; xj;j

jhf;fq;fspd; epiyikfSld; xg;gpLtjd; %yk; gPNdhypd; ngd;rPd;

tisak; ,yj;jpud; ehbfs; njhlu;ghf mjpf ehl;lj;ij cilanjd;gJ

njspT. gpd;tUk; cjhuzq;fis Muha;f.

^i& GNuhkpd; ePUld; cldbahf jhf;fKw;W 2> 4> 6 %GNuhNkh gPNdhy;

ntz;epw tPo;gbitj; jUk;.

2> 4> 6 - %GNuhNkh gPNdhy;

^ii& gPNdhy; iej;jpNuw;wj;jpw;fhf Ijhd HNO
3
 NghJkhdJ.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:

    ²       gPNdhYld; gpd;tUk; NrhjidfspyPLgl;L> mtjhdpg;Gf;fis ngw khztiu

     topg;gLj;Jq;fs;.

² 1 cm3 GNuhkpd; ePiu Nrhjidf; Fohapy; ngw;W gPNdhy; gspq;nfhd;iw

my;yJ rpy Jspfisr; Nru;f;fTk;.

 + 3 Br
2
                    +  3HBr

OH OH

Br Br

Br

       Ijhd HNO
3

       +   

OH OH

NO
2

OH

NO
2

200 C
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Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0 ::::: fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd ,ilj;

njhlu;ig ,dq;fhz;gjw;fhf xl;rprd; mlq;Fk; Nrjdr;

Nru;itfspd;  tiffisj; Njbaha;thu;.

Nju;r;rp kl;lk; 10.4Nju;r;rp kl;lk; 10.4Nju;r;rp kl;lk; 10.4Nju;r;rp kl;lk; 10.4Nju;r;rp kl;lk; 10.4 :::::     C=O gpizg;gpd; KidTWk; jd;ik> epuk;ghj

jd;ikapd; mbg;gilapy; my;bifl;Lf;fs;>   fPw;Nwhd;

fspd; jhf;fq;fis EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ::::: 08

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

² fhgidy; $l;lj;jpd; epuk;ghj jd;ikia tpsf;Fthu;.

² my;bifl;Lf;Fk; fPw;NwhDf;Fk; gz;ghf miktJ fUehl;l $l;ly;

jhf;fnkd tpsf;Fthu;.

² fUehl;l $l;ly; jhf;fq;fSf;F cjhuzkhf jhf;fq;fs; rpytw;wpd;

nghwpKiwfis Kd;itg;ghu;.

² fPw;NwhDld; xg;gpLk;NghJ my;bifl;bd; kpf vspjpy; xl;rpNaw;wkilAk;

gz;ig mtw;iw NtWgLj;jp ,dq;fhzg; gad;gLj;Jthu;.

² my;bifl;bdJk;> fPw;NwhdpdJk; gz;Gfisr; Nrhjpj;J mwpf;if

nra;thu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:

² my;bifl;L> fPw;Nwhd; Mfpad my;bifl;L> fPw;Nwhd; Mfpad my;bifl;L> fPw;Nwhd; Mfpad my;bifl;L> fPw;Nwhd; Mfpad my;bifl;L> fPw;Nwhd; Mfpad HCN  cld; $l;ly; jhf;fj;jpy; cld; $l;ly; jhf;fj;jpy; cld; $l;ly; jhf;fj;jpy; cld; $l;ly; jhf;fj;jpy; cld; $l;ly; jhf;fj;jpy;

<LgLk;; nghwpKiw<LgLk;; nghwpKiw<LgLk;; nghwpKiw<LgLk;; nghwpKiw<LgLk;; nghwpKiw

fhgidy; Nru;itapdJk;> ePu; Nru; Nrhbak; raidl;L fiurypdJk;

fyitf;F Ijhd fdpa mkpyj;ij Nru;g;gjd; %ykhf CN
−  ngwg;gLk;.

,q;F CN

−

   mad; fUehbahfj; jhf;fj;jpyPLgLk;.

H

H

O
H

H

OH

CN

  H   C   C

  H

H C C

O

CH

CN

-

   H+

CH
3

 H

      
-

CN

••

    R   C   
 
         R       C     CN

O OH

R
R

HCN

raNdh i`l;upd;
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² fpupf;ehl;bd; Nrhjidg; nghUSld; fpupf;ehl;bd; Nrhjidg; nghUSld; fpupf;ehl;bd; Nrhjidg; nghUSld; fpupf;ehl;bd; Nrhjidg; nghUSld; fpupf;ehl;bd; Nrhjidg; nghUSld; (RMgX&  &  &  &  &  jhf;fj;jpd; nghwpKiwjhf;fj;jpd; nghwpKiwjhf;fj;jpd; nghwpKiwjhf;fj;jpd; nghwpKiwjhf;fj;jpd; nghwpKiw

fpupf;ehl;bd; Nrhjidg;nghUspd; R  $l;lkhdJ R-Mg gpizg;gpYs;s

,yj;jpud; NrhbAld; Nru;e;J fhgidy; fhgDld; fUehbahfj;

njhopw;gLk;.

²²²²² gpuhbapd; Nrhjidg; nghUs; (gpuhbapd; Nrhjidg; nghUs; (gpuhbapd; Nrhjidg; nghUs; (gpuhbapd; Nrhjidg; nghUs; (gpuhbapd; Nrhjidg; nghUs; (2, 4 - DNP) cldhd jhf;fj;jpd;) cldhd jhf;fj;jpd;) cldhd jhf;fj;jpd;) cldhd jhf;fj;jpd;) cldhd jhf;fj;jpd;

nghwpKiwnghwpKiwnghwpKiwnghwpKiwnghwpKiw

(i) fUehl;l $l;ly; jhf;fk;.

(ii) ePufw;wy;

Nkw;gb ,ilepiy tpisT> tpiuthf ePufw;wYf;F cl;gl;L

,Wjptpisthd 2> 4 ,U iej;jpNuh gPidy; IjuNrhidj; jUk;.

,j;jhf;fkhdJ my;bifl;ilAk; fPw;NwhidAk; NtWgLj;jpawpa cjTk;.

  CH
3
      C      CH

3
     C     CH

3

 (i) RMgBr

 ^ii& H+/H
2
O

OH

 R

O

          CH
3
     C CH

3
     C     CH

3
                    CH

3        
C    CH

3

OMgBr

 R

OH

 R

H+/H
2
O

O

CH
3

.. ..

O  +

 R

 R

C =

H
2
N - NH

NO
2

NO
2

2"4-Dinitrophenylhydrazene

^2"4-DNP&

NNC R NO
2

NO
2OH

 R  H  H

 

2> 4 ,U iej;jpNuhgPidy; IjuNrhd; (fLk;

kQ;rs; my;yJ nrk;kQ;rs; epwg; gbT &

 R

 R

C = N   NH             +  H
2
O

NO
2

NO
2

NNC R NO
2

NO
2OH

 R  H  H

CH
3
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² jho;j;jy;jho;j;jy;jho;j;jy;jho;j;jy;jho;j;jy;

(i)     LiAlH
4
 my;yJ NaBH

4 
%yk; jho;j;jy;.

 ,q;F my;bifl;Lk; fPw;NwhDk; mw;fNfhyhf jho;j;jg;gLk;.

    (ii) Zn(Hg) $nrwpe;j'HCl  %yk; jho;j;jy; (f;nsk;rdpd; jho;j;jy;)

,q;F my;bifl;Lk; fPw;NwhDk; Nenuhj;j IjNuhfhgdhfj; jho;j;jg;gLk;.

        ²        ²        ²        ²        ²          my;bifl;bd; xl;rpNaw;wk;my;bifl;bd; xl;rpNaw;wk;my;bifl;bd; xl;rpNaw;wk;my;bifl;bd; xl;rpNaw;wk;my;bifl;bd; xl;rpNaw;wk;

²²²²²  njhydpd; Nrhjidg; nghUs;> Ngypq;fpd; fiury; Nghd;w nkd;xl;rp

Naw;W  fUtpfshy;  $l  my;bifl;Lfs;  fhnghl;rpypf;fkpykhf

xl;rpNaw;wg;glf;$bait.

   ^i& njhydpd; Nrhjidg; nghUs; %yk; xl;rpNaw;wk;

ePu;Nru; nts;sp iej;jpNuw;W fiurYf;F rpy Jsp Nrhbak; Ijnuhl;

irl;ilr;  Nru;g;gjd;  %yk;  ngwg;gLk;  rpy;tu;  Ijnuhl;irl;L

tPo;gbtpw;F Ijhd mNkhdpak; Ijnuhl;irl;ilr; Nru;g;gjd; %yk;

njhydpd; Nrhjidg; nghUs; [Ag(NH
3
)

2
]+ ngwg;gLk;.

njhydpd; Nrhjidg; nghUs; gupNrhjid  my;yJ nts;sp Mbg;

gupNrhjidiag;   gad;gLj;jp  my;bifl;ilAk;  fPw;NwhidAk;

NtWgLj;jp ,dq;fhzyhk;.

   ̂ ii& Ngypq; fiurypd; %yk; xl;rpNaw;wk;

fhu Fg;gpupf;F jhj;jpNww;Wf; fiury; Ngypq;fiury; vdg;gLk;. ,J

fLk; ePyepwf; fiuryhFk;. ,f;fiurYf;F  rpy Jsp my;bifl;Lr;

Nru;j;J  ntg;;gg;gLj;Jk;NghJ  ,t; ePyepwk; gbg;gbahf  kiwe;J

nrq;fl;br;rptg;G Cu
2
O  tPo;g;gbthFk;.

H

 R C  R

H
Zn(Hg) $nrwpe;j HCl

O
 R

 R

C =

H

O
 R

 R

C = OH R

 R

C

    (i)   LiAlH
4

     (ii)   H
2
O/ H+

H

OH R

 R

C

NaBH
4 

/nkjNdhy;

O

 R

 R

C =

O
-

2[ Ag (NH
3
) 

2
]+ + 3OH

-
 R        + 2Ag

          Silver

              mirror

C

 O

+ 4NH
3
 + 2H

2
O  +O

H

 R

C =
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,q;F nrq;fl;b epw fpAg;guR xl;irl;L tPo;g;gbT  ngwg;gLk;. ,j;

jhf;fj;ij my;bifl;ilAk; fPw;NwhidAk; NtWgLj;jp ,dq;fhzg;

gad;gLj;Jtu;.

(iii) mkpy nghw;whrpak; ,U FNuhNkw;W  my;yJ  mkpy nghw;whrpak;

gukq;fNdw;W my;yJ mkpy FNuhkpf; xl;irl;L Nghd;w xl;rpNaw;W

fUtpfs; my;bifl;il fhnghf;rpypf; mkpykhf xl;rp Vw;Wk;.

my;bifl;L H+/KMnO
4 
fiuypd; ,sQ;rptg;G epwj;ij epwkw;w fiur

yhfTk;> H+/K
2
Cr

2
O

7  
fiurypd; nrk;kQ;rs; epwj;ij gr;ir epwkhfTk;

khw;Wk;.

,r;Nrhjidg; nghUl;fis gad;gLj;Jtjd; %yk; my;bifl;ilAk;

fPw;NwhidAk; NtWgLj;jyhk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:

² gy;NtW my;bifl;Lf;fisAk; fPw;Nwhd;fisAk; khztu;fSf;Fj; je;J

mtw;iwg; ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;s Nrhjidg; nghUSld; jhf;fj;

jpyPLgLj;jp cUthFk; Nrjdr; Nru;itfspd; fl;likg;Gf;fis vOj

mtu;fSf;F topg;gLj;Jq;fs;.

² my;bifl;L xl;rpNaw;wKWk; epiyikfspd; fPo; fPw;Nwhdpd; xl;rpNaw;wk;

eilngwkhl;lh vd xg;gPl;lstpy; fhl;Lq;fs;.

² my;bifl;ilAk;>  fPw;NwhidAk; xd;wpypUe;J kw;iwaij NtWgLj;jp

,dq;fhz;gjw;fhd Nrhjidfis nra;Aq;fs;.

H+/K
2
Cr

2
O

7O

H

 R

C =
OH

 R C

 O
+ Cr3+

H+/KMnO
4

O

H

 R

C =
OH

 R C

 O

+ Mn2+

 + R C

 O

 O
-

Cu
2
O

nrq;fl;br;

rptg;G epwtPo;gbT

O

H

 R

C = +  Ngypq; fiury; + H
2
O
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Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0 ::::: fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd ,ilj;

njhlu;ig ,dq;fhz;gjw;fhf xl;rprd; mlq;Fk; Nrjdr;

Nru;itfspd;  tiffisj; Njbaha;thu;.

Nju;r;rp kl;lk; 10.5Nju;r;rp kl;lk; 10.5Nju;r;rp kl;lk; 10.5Nju;r;rp kl;lk; 10.5Nju;r;rp kl;lk; 10.5 ::::: my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJk; my;gh

epiyapd; jhf;fj;ij jd; xLf;fy; jhf;fkhf cjhuzg;

gLj;jp ,dq;fhz;gu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ::::: 04

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

²  fhgidy; Nru;itfspd;  epiyapd; jhf;Fjpwidg; nghUj;jkhd

cjhuzq;fspd; %yk; vLj;Jf; fhl;Lthu;.

² Nrhbak; Ijnuhl;irl;L Kd;dpiyapy; my;bifl;L> fPw;Nwhd;

Mfpatw;wpy; eilngWk; xLf;fw; jhf;fq;fis vOjpf;fhl;Lthu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:
² fhgidy; $l;lj;jpd; typikahd ,yj;jpuid ftUk; jd;ikapdhy;

fhgidy; fhgDld; gpize;Js;s fhgd; mZf;fSld; ,ize;Js;s

Ijurd; mZf;fs; mkpyj;jd;ik cilajhFk; (  - H).  ,e;j  - H

MdJ %ynkhd;wpdhy; GNuhj;jdhf ftug;glyhk; (OH
-
). fhgdhdJ

guptpdhy; fPNo fhl;lg;gl;lthW cWjpahf;fg;gLk;.

Nkw;gb fhNghmdad; madhf;fkilahj my;bifl; %yf;$nwhd;wpd;

fhgidy; fhgd; mZitf; fUehbahfj; jhf;Fk;. MfNt fhuj;jpd;

Kd;dpiyapy; mt;thW (  Ijurd;) cs;s my;bifl;LfSk; fPw;Nwhd;

fSk; jd; xLf;fj;jpw;F cl;gLk;.

cjhuzk;:

ePu;Nru; NaOH  Kd;dpiyapy; my;bifl;bd; jhf;fk;.

+ OH-

H

 R C

H H

 R C

H H

 +  H
2
O

 R C

H H

C = O  R C

H H

C 
_

 O
-

2CH
3

C =  O

H

  CH
3

C    CH
2        

 C  =  O

OH

CH
3

H
  NaOH(aq)
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² mrw;Nwhdpd; xLf;fy; jhf;fk;:mrw;Nwhdpd; xLf;fy; jhf;fk;:mrw;Nwhdpd; xLf;fy; jhf;fk;:mrw;Nwhdpd; xLf;fy; jhf;fk;:mrw;Nwhdpd; xLf;fy; jhf;fk;:

NkNy ngwg;gl;l ,f;$l;ly; tpisTfs; ePufw;wYf;F ,yFtpy; cg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:

              ² gpd;tUk; cjhuzq;fspypUe;J 

α

 Ijurd; cs;s my;bifl;Lf;fisAk;

fPw;Nwhd;fisAk; Nju;e;njLj;J xLf;fw; tpisTfis vOj khztiu

topg;gLj;Jq;fs;.

 H  C  =  O ,

H

 C  =  O  ,

H

 C =  O,

O

   CH
3
 CH

2
 C

   CH
3 C

H

   CH
3
 CH

2
 C  =  O,

H

   CH
3

 C

   CH
3

   CH
3

 C  =  O  ,

H

 C  =  O  ,

H

CH
3

  H+

 
$

  CH
3 CH    CH

2        
 C  =  O

OH H

  CH
3 CH    CH

         
 C  =  O

H

+ H
2
O

2CH
3

C =  O

CH
3

  CH
3

C    CH
2        

 C  =  O

OH

CH
3

CH
3

  NaOH(aq)

  CH
3 C    CH

2        
 C  =  O

OH

CH
3

CH
3

  H+

 
$

  CH
3

C    CH
         

 C  =  O + H
2
O

  CH
3

  CH
3
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Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0 ::::: fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd ,ilj;

njhlu;ig ,dq;fhz;gjw;fhf xl;rprd; mlq;Fk; Nrjdr;

Nru;itfspd;  tiffisj; Njbaha;thu;.

Nju;r;rp kl;lk; 10.6Nju;r;rp kl;lk; 10.6Nju;r;rp kl;lk; 10.6Nju;r;rp kl;lk; 10.6Nju;r;rp kl;lk; 10.6 ::::: fhnghf;rpypf; mkpyq;fspd; ,ay;GfisAk; jhf;fq;fis

Ak; Vida xl;rpridf; nfhz;l Nrjd Nru;itfSld;

xg;gpLthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ::::: 06

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

²  fhnghf;rpypf; mkpyq;fspy; epyTk; fl;likg;gpw;F Vw;g mtw;wpd; ngsjPf

,ay;Gfisj; njhlu;GgLj;Jthu;.

² fhnghf;rpypf; njhFjpapd; ^-COOH& jhf;ff;Nfhyj;ij fhgidy;

Nru;itapd;       C =O clDk;; gPNdhy; kw;Wk; mw;fNfhy;; Mfpatw;wpdJk;

-OH  njhFjpAld; xg;gpLthu;.

² Na, NaOH, Na
2
CO

3 
Mfpatw;Wld; fhl;Lk; jhf;fq;fspd; JizAld;>

fhnghf;rpypf; mkpyk;> mw;fNfhy;> gPNdhy; Mfpatw;wpd; mkpy ,ay;G

fis xg;gpLthu;.

² C - O gpizg;G cilAk;NghJ eilngWk; jhf;fq;fSf;fhd cjhuzq;

fisr; rku;g;gpg;ghu;.

² fhnghf;rpypf; mkpyq;fspd; ,ay;GfisAk; jhf;fq;fisAk; Nrhjpj;J

mwpf;if nra;thu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:

² fhnghf;rpypf; mkpyq;fspd; njhopw;ghl;Lf;$l;lk; fhnghf;rpy; njhFjp

ahFk;. fhnghf;rpy; njhFjpapy; fhgidy; njhFjpAk;> mf;fhgd; mZ

Tld; ,ize;j Ijnuhf;rpy; njhFjpAk; cs.

² fhnghf;rpy; $l;lk; KidTw;w njhopw;ghl;Lj; njhFjpahFk;.  C = O"

O - H njhFjpfspd; KidTW jd;ik fhuzkhf %yf;$WfSf;fpilap

yhd Ijurd; gpizg;Gfs; cUthFk;. Nenuhj;j rhu; %yf;$w;Wj;

jpzpTila my;bifl;L> fPw;Nwhd; Mfpatw;wpw;Fr; rhu;ghf fhnghf;rpypf;

mkpyq;fspd; nfhjpepiy cau;thdJ.

² C
1
-C

4
 tiuahd fhnghl;rpypf;fkpyk; ePupy; ed;F fiuAk;. fhgd;

vz;zpf;if mjpfupf;Fk;NghJ fiujpwd; FiwAk;. mNuhkw;wpf;F

fhnghl;rpypf;fkpyq;fs; ePupy; fiutjpy;iy. mit jpz;k gspq;FU

gjhu;j;jkhff; fhzg;gLk;. Mdhy; ngUk;ghYk; vy;yh fhnghl;rpypf;

fiug;ghd;fSk; Nrjdf; fiug;ghdpy; fiuAk;.

R
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² fhnghf;rpypf; mkpy %yf;$Wfs; Nrhbfshf Ijurd; gpizg;Gfspdhy;

gpizg;Gw;W ,ul;il %yf;$w;W fl;likg;ig (dimer) cUthf;Fk;.

Mjypdhy; fhnghf;rpypf; mkpyj;jpd; nfhjpepiy cau; ngWkhdj;ijg;

ngWfpd;wJ.

fhnghf;rpypf; mkpyk; ,ul;il %yf;$Wfshf Ijurd; gpizg;Gfspdhy;

gpizg;Gw;Ws;sik NkNy fhl;lg;gl;Ls;sJ.

² fhnghf;rpypf; mkpyq;fspd; jhf;fq;fs;fhnghf;rpypf; mkpyq;fspd; jhf;fq;fs;fhnghf;rpypf; mkpyq;fspd; jhf;fq;fs;fhnghf;rpypf; mkpyq;fspd; jhf;fq;fs;fhnghf;rpypf; mkpyq;fspd; jhf;fq;fs;

² O - H  gpizg;ig cilg;gjdhy; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjdhy; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjdhy; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjdhy; eilngWk; jhf;fq;fs;gpizg;ig cilg;gjdhy; eilngWk; jhf;fq;fs;

2RCOOH + 2Na 
 
     2R COO

-
Na+ + H

2

RCOOH + NaOH 
 
     RCOO

-
Na+ + H

2
O

RCOOH + NaHCO
3
 

 
     RCOO

-
Na+ + CO

2
 + H

2
O

mw;fNfhy;> gPNdhy;> fhnghf;rpypf; mkpq;fspd; Na, NaOH, NaHCO
3
 cldhd

jhf;fk; gpd;tUk; ml;ltizapy; jug;gl;Ls;sJ.

² Nkw;gb Nru;itfSld; Na
2
CO

3
 ck; NkNy fhl;lg;gl;lthW NaHCO

3

Nghd;W jhf;fKWk;.

² mw;fNfhy;> gPNdhy;> fhnghf;rpypf; mkpyk; Mfpatw;wpd; mkpyj; jd;ik

khw;wKWk; tpjk; gpd;tUkhW:

mw;fNfhy; < gPNdhy; < fhnghf;rpypf; mkpyk;

Nru;itNru;itNru;itNru;itNru;it
                 Na

   cNyhfj;Jld;   cNyhfj;Jld;   cNyhfj;Jld;   cNyhfj;Jld;   cNyhfj;Jld;

Nrhbak; my;nfhl;

irl;il cUthf;fp

H
2 
 ntspNaWk;.

Nrhbak; gPNdw;iw

cUthf;fp H
2

ntspNaWk;.

jhf;fKw;W Nrhbak;

fhnghf;rpNyw;iw cU

thf;fp H
2 
ntspNaw;Wk;.

NaOH

fiurYld;fiurYld;fiurYld;fiurYld;fiurYld;

jhf;fk; ,y;iy.

jhf;fKw;W

Nrhbak;

gPNdw;iw

cUthf;Fk;.

NaOH

fiurypy;

fiuAk;.

jhf;fKw;W

Nrhbak;

fhnghf;rpNyw;

iw cUthf;

Fk;. NaOH ,y;

fiuAk;.

    NaHCO
3

 fiurYld; fiurYld; fiurYld; fiurYld; fiurYld;

jhf;fk; ,y;iy.

jhf;fk; ,y;iy.

Nrhbak;

fhnghf;rpNyw;iw

cUthf;fp CO
2

thAit ntsp

Naw;Wk;.

R C

O

O -H

OH

R - OH

R C

O

O H

H O

O

C R
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² fhnghf;rpypf; mkpyk; ePu;f;fiurypy; gpd;tUkhW rkepiy milAk;.

Fwpj;j rkepiyg; Gs;sp gPNdhy; Vw;gLj;Jk; Nenuhj;j rkepiyg;

Gs;spf;Fr; rhu;ghf mjpfk; tyJ Gwj;jpy; mike;jpUf;Fk;. fhuzk;

fhnghf;rpypf; mkpyj;Jld; xg;gpLk;NghJ fhnghf;rpNyw;W madpd;

cWjpj;jd;ik gPNdhYf;Fr; rhu;ghf gPNdw;W madpd; cWjpj;

jd;ikapYk; mjpfkhf ,Uj;jyhFk;. fhnghf;rpNyw;W mad; gpd;tUk;

fl;likg;Gf;fspd; gupTf; fyg;ghFk;.

fhnghf;rpNyw;W mad; cWjpapd; fhuzk; kpd;ndjpu;j;jd;ik cs;s

xl;rprdpy; cs;s vjpNuw;wk; Xuplg;ghlw;W fhzg;gLjy; MFk;.

²²²²²     C - O njhFjp ciltjhdy; Vw;gLk; jhf;fq;fs;njhFjp ciltjhdy; Vw;gLk; jhf;fq;fs;njhFjp ciltjhdy; Vw;gLk; jhf;fq;fs;njhFjp ciltjhdy; Vw;gLk; jhf;fq;fs;njhFjp ciltjhdy; Vw;gLk; jhf;fq;fs;

    ² PCl
3
/ PCl

5
  Mfpatw;Wld;

    ²   mw;fNfhYld;

R C

O

R C
O

O
-

O
-

C
2
H

5 
+ H

2 
O   CH

3
 C    OH + C

2
H

5
OH

   CH
3

   CH
3  C     O

   O

H+

   + POCl
3
 + HCl

O

   PCl
5

O

 

C
HO

C

   + H
3
PO

3

Cl

       PCl
3

OH
C

O
C

O

Cl

∆

+ H
3
O+R C

O
-

O

R C    + H
2
O

OH

O
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² fhnghf;rpypf; mkpyj;ijfhnghf;rpypf; mkpyj;ijfhnghf;rpypf; mkpyj;ijfhnghf;rpypf; mkpyj;ijfhnghf;rpypf; mkpyj;ij     LiAlH
4
     ,dhy; jho;j;jy;,dhy; jho;j;jy;,dhy; jho;j;jy;,dhy; jho;j;jy;,dhy; jho;j;jy;

rhjhuz jho;j;jpfs; %yk; fhnghf;rpypf; mkpyk; vspjpy; jho;j;jg;gl

khl;lhJ. vdpDk; typikahd jho;j;jpahd LiAlH
4
 %yk; jho;j;jg;gl;L

mw;fNfhiyj; jUk;. fhnghl;rpypf; mkpyq;fNsh my;yJ mtw;wpd;

ngWjpfNsh NaBH
4 
 ,dhy; jho;j;jg;glkhl;lhJ.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:

              ² fhnghf;rpypf; njhFjpapd; gpizg;gpd; jd;ikia tpsf;fp> mjd; %yk;

fhnghf;rpypf; mkpyq;fspd; ngsjpf ,ay;Gfis NjbahAk; ciu

ahliy topg;gLj;Jq;fs;.

CH
3
    CH

2
   CH

2 
   OH   CH

3     
CH

2  C

   O

   O - H
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Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0Nju;r;rp 10.0 ::::: fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd ,ilj;

njhlu;ig ,dq;fhz;gjw;fhf xl;rprd; mlq;Fk; Nrjdr;

Nru;itfspd;  tiffisj; Njbaha;thu;.

Nju;r;rp kl;lk; 10.7Nju;r;rp kl;lk; 10.7Nju;r;rp kl;lk; 10.7Nju;r;rp kl;lk; 10.7Nju;r;rp kl;lk; 10.7 ::::: mkpy ngWjpfspd; tpNrl jhf;fq;fis EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ::::: 03

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

²  mkpyg; ngWjpfspd; rpwg;ghd jhf;fq;fs;> fUehl;l gpujpaPl;Lj;jhf;fq;fs;

vdf; Fwpg;gpLthu;.

²  mkpy FNshiul;Lf;fspd; rpwg;ghd jhf;fq;fis vOjpf; fhl;Lthu;.

² vRj;ju;;fspd; rpwg;ghd jhf;fq;fis vOjpf; fhl;Lthu;.

² Vikl;Lf;fspd; rpwg;ghd jhf;fq;fis vOjpf; fhl;Lthu;.

² ,e;jg; gFjpapy; cs;s vy;yhj; jhf;fq;fspYk; KjyhtJ gbahdJ

fhgidy; $l;lj;jpd; fhgd; mZtpy; fUehb xd;wpd; jhf;fk; vd;gij

milahsk; fhz;ghu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:

²   mkpy FNshiul;Lf;fspd; jhf;fk;mkpy FNshiul;Lf;fspd; jhf;fk;mkpy FNshiul;Lf;fspd; jhf;fk;mkpy FNshiul;Lf;fspd; jhf;fk;mkpy FNshiul;Lf;fspd; jhf;fk;

^i&  Nrhbak; Ijnuhl;irl;Lldhd jhf;fk;

mkpy FNshiul;L> NaOH jhf;fj;jpyPLgl;L xj;j fhnghf;rpypf; mkpyj;ij

ngw;Wj; jUk;. Nkyjpf NaOH cld; Nrhbak; cg;igj; jUk;.

² jhf;fj;jpd; nghwpKiw

^ii&  ePUldhd jhf;fk;

 mkpy FNshiul;L ePUld; Nkw;$wg;gl;lthwhd nghwpKiwapy;

 jhf;fj;jpyPLgl;L xj;j fhnghf;rpypf; mkpyj;ijj; jUk;.

O
H

2
O

R C
Cl

R C
OH

O

O NaOH
R C

Cl

R C

OH

O
NaOH

R C
O

O

Na+

R C

O

Cl

NaOH
R C

OH

O
-

OH-

R C
OH

O

+ Cl
-

R C
O-

O

Cl
••

-
OH
••

•
•
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îii&  Kjy; mkPDld; jhf;fk;

^iv&  mw;fNfhYld; jhf;fk;

mw;fNfhYld; vRj;jiuj; jUk;.

^v&  gPNdhYld;

  mkpyf; FNshiul;Lf;fs; gPNdhYld; jhf;fp gPidy; vRj;ju;fisj;

jUk;.

^vi &  NH
3
 cld;

  mkpy FNshiul;L mNkhdpahTld; jhf;fj;jpyPLgl;L Vikl;ilj;

jUk;.

Vikl;L

²       vRj;ju;fspd; jhf;fq;fs;vRj;ju;fspd; jhf;fq;fs;vRj;ju;fspd; jhf;fq;fs;vRj;ju;fspd; jhf;fq;fs;vRj;ju;fspd; jhf;fq;fs;

^i&    vRj;ju; Ijhd mkpyk; %yk; ePu;g;gFg;gile;J xj;j fhnghf;rpypf;

mkpyj;ijAk; mw;fNfhiyAk; jUk;.

^ii&    vRj;ju; ePu;Nru; NaOH cld;  jhf;fj;jpyPLgl;L mw;fNfhiyAk; xj;j

fhnghf;rpypf; mkpyj;jpd; Nrhbak; cg;igAk; jUk;.

O

O

Cl

R C

OH

  +

O   C   R

NH
3

R C

NH
2

O

Cl

R C

O

R C

O

Cl
+ C

2
H

5
-OH

O-C
2
H

5

R C

O

R C

O

R C

O

OC
2
H

5

  + C
2
H

5
OH

OH

R C

O

     R C

O

OC
2
H

5

+ C
2
H

5
OH

O
-
Na+

NaOH

∆
→

H

R C

O

Cl

R C R

O

  +  H   N   R  N

 H
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^iii&   fpupf;ehl;bd; Nrhjidg;nghUSld;

^iv&   LiAiH
4 
 ,dhy; jho;j;jy;

² Vikl;bd; jhf;fk;Vikl;bd; jhf;fk;Vikl;bd; jhf;fk;Vikl;bd; jhf;fk;Vikl;bd; jhf;fk;

^i& NaOH cld;

Vikl;L ePu; Nru; NaOH fiurYld; #lhf;Fk;NghJ NH
3
   thAit

ntspNaw;wpathW jhf;fj;jpyPLgLk;. mj;Jld; fhnghl;rpypf;fkpyj;jpd;

Nrhbak; cg;Gk; ngwg;gLk;.

^i& LiAlH
4
 cld;

Vikl;Lf;fshdJ LiAlH
4   
,dhy; xj;j Kjy; mkPd;fshfj; jho;j;jg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:

              ² mkpy FNshiul;> vRj;ju;  Mfpatw;wpd; rpwg;ghd jhf;fq;fis khztu;

FOf;fSf;F toq;fp mtw;iw fw;gjpy; <LgLj;Jq;fs;.

R C

O

R C

O

NH
2

 ePu;Nru; OH-

O-Na+

+ NH
3

   R      C     OC
2
H

5                                                         
RCH

2
-OH  +  C

2
H

5
OH

O

R      C     OC
2
H

5 
 +  2CH

3
MgBr        R     C     CH

3
               R      C

CH
3

OMgBr OH

CH
3

CH
3

O

R C

O

R-CH
2
-NH

2

NH
2

 (i) LiAlH
4

 (ii) H+/H
2
O
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Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0 ::::: iejuridf; nfhz;l Nrjdr; Nru;itfspd;

fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd

njhlu;ig EZfpaha;thu;.

Nju;r;rp kl;lk; 11.1Nju;r;rp kl;lk; 11.1Nju;r;rp kl;lk; 11.1Nju;r;rp kl;lk; 11.1Nju;r;rp kl;lk; 11.1 ::::: mkPd;fisAk; mdpyPidAk; mtw;wpd; tpNrl

jhf;fq;fspdJk; ,ay;GfspdJk; mbg;gilapy;

gFj;jha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 06

fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :fw;wy; NgWfs; :

� mw;ify; mkPdpd; tiffis ,dq;fhz;ghu;.

� Kjy; mkPd;fspd; jhf;fq;fisf; fw;wha;thu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:
• mNkhdpahtpd; Ijurd; mZtpw;F gjpyhf mw;ify; my;yJ Viuy; njhFjp

,ize;Js;s Nru;it mkPd; vdg;gLk;. Kjy;> top> Gil vd mkPd;fs;

tifg;gLj;jg;gLk;. mw;ify; Viyl;ilAk; mw;fNfhy;fisAk; Nghd;wy;yhJ

mkPd; iejurd; mZTld; gpize;Js;s mw;ify; my;yJ Viuy; njhFjpapd;

vz;zpf;iff;Nfw;g tifg;gLj;jg;gLk;.

mNkhdpahtpd; %d;W Ijurd; mZf;fspy; xd;Wf;Fg; gjpyhf mw;ify;

my;yJ Viuy; njhFjp gpize;Js;s njhFjpfs; Kjy; mkPd;fs; MFk;.

mNkhdpahtpd; Ijurd; mZf;fs; ,uz;bw;F gjpyhf mw;ify; my;yJ

Viuy; njhFjpfs; ,uz;L gpize;Js;s Nru;itfs; top mkPdhfTk; %d;W

Ijurd; mZf;fSf;Fk; gjpyhf mw;ify; my;yJ Viuy; njhFjpfs;

gpize;Js;s mkPd;fs; Gil mkPd;fshfTk; ngau;ngWk;.

cjhuzq;fs;:

• iejurd; mZTld; Fiwe;jJ xU Viuy; njhFjpahtJ gpize;Js;s

Nru;itfs; Viuy; mkPd; MFk;.

• NH
2  
$l;lk; Vtw;gLj;Jk; $l;lk; Mjyhy; ,yFtpy; GNuhkPd; ePUld; jhf;fp

nts;is tPo;gbitj; jUk;.

• mkPdpd; N mZtpd; kPJs;s jdpr;Nrhb ,yj;jpud; fhuzkhf mkPd;

fUehbahfr; nraw;gLk;. KjykPd; gy;NtW Nrhjidg; nghUl;fSld; fhl;Lk;

jhf;fq;fs; rpy gpd;tUkhW:

KjykPd; topakPd; GilakPd;

NH
2

mdpyPd;

CH
3
NH

2
CH

3
   N   CH

3
CH

3
   N   CH

3

H CH
3

•• •• ••
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(i) mkpy FNshiul;Lld;

(ii) my;bifl;LlDk; fPw;NwhDlDk;

 Nkw;gb jhf;fk; gpnubapd; Nrhjidg; nghUSld; my;bifl;Lk; fPw;NwhDk;

 fhl;Lk; jhf;fj;jpw;F Neu; xj;jjhFk;.

(iii) mw;ify; Viyl;Lld;

 ,t;thW ngwg;gLk; top mkPd; mw;ify; Viyl;Lld; jhf;fj;jpy; <Lgl;L

 Gil mkPidAk; nll;uh mw;ify; mNkhdpak; cg;igAk; jUk;.

 ,jd;gb Nkw;gb jhf;fj;jpd; tpisT xU fyitahFk;.

   (iv)    NaNO
2
/HCl cld; (iej;jpu]; mkpyj;Jld;)

                   mw;ify; <uNrhdpak; FNshiul;L

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• jug;gl;Ls;s fl;likg;Gld; nghUe;Jk; mw;ify; mkPdpd; fl;likg;ig

rku;g;gpg;ghu;.

• tFg;igf; FOf;fshf;fp Kjy; mkPdpd; jhf;fj;ij fye;JiuahLthu;.

   R
   
   NH

2       
+    R/   COCl                    R/    C      NH     R

O

   R
 
    NH

2 
    +    R/     C     H                        R

 
  

 
  N       C       H

    
+  H

2
O

O   R/

R      N      C      H

H       R

OH

-H
2
O
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Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0 ::::: iejuridf; nfhz;l Nrjdr; Nru;itfspd;

fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd

njhlu;ig EZfpaha;thu;.

Nju;r;rp kl;lk; 11.2Nju;r;rp kl;lk; 11.2Nju;r;rp kl;lk; 11.2Nju;r;rp kl;lk; 11.2Nju;r;rp kl;lk; 11.2 ::::: mkPd;fspd; %yj;jd;ikia Vida Nrjdr; Nru;it

fspd; %yj;jd;ikAld; xg;gpl;L NtWgLj;Jthu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; :::::  05

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

� mypgw;wpf;F mkPd;fspdJk; mdpyPdpdJk; %yj;jd;ikia xg;gpLthu;.

� Vikl;bdJk; mkPdpdJk; %yj;jd;ikia xg;gpl;L Nehf;Fthu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:

• Ijhd fdpa mkpyq;fs; %yk; mkPd;fs; mtw;wpd; cg;Gf;fshf khw;wg;gLk;.

,t;Tg;Gf;fs; ePu; Nru; Ijnuhl;irl;Lld; jhf;fKw;W kPz;Lk; mkPd; tpLtpf;fg;gLk;.

MfNt> mkPd;fs; ePupYk;ghu;f;f %yj;jd;ik $bait@ Ijnuhl;irl;L madpYk;

ghu;f;f %yj;jd;ik FiwthdJ.

• mkPd;> mw;fNfhy;fspYk; %yj;jd;ik $baJ.

xl;rprdpYk; ghu;f;f iejurdpd; kpd;ndjpu;j;jd;ik Fiwthdjhy; jdp ,yj;jpud;

Nrhbia toq;f mjpf nefpo;ik fhzg;gLk;. mkPDld; xg;gpLk; NghJ

mw;ify; mNkhdpak; madpd; cWjpepiy> mw;fNfhYld; xg;gpLk; NghJ

mw;ify; Xf;Nrhdpak; madpd; cWjp epiyapYk; $baJ. ,jw;Ff; fhuzk;

kpd;ndjpu;j; jd;ik Fiwe;j mZtpdhy; Neu; Vw;wj;ij kpf vspjpy; Vw;Wf;

nfhs;s KbtjhFk;.

• mdpyPdpYk; ghu;f;f Kjy; mypgw;wpf; mkPd; %yj;jd;ik $baJ.

Vnddpy;> mdpyPdpd; iejurd; kPJs;s jdpr;Nrhb ,yj;jpud; mNuhkw;wpf;

tisaj;Jld; gFjpgl gfpug;gl;Ls;sjhy; mjid GNuhj;jDld; gfpu;e;J

nfhs;tjw;fhd epfo;jfT FiwthdjhFk;.

mw;ify; xf;Nrhdpak;  mad;ROH + H+        ROH
2

+

RNH
2
 + H+        RNH

3

+
mw;ify; mNkhdpak; mad;
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• mkPdpYk; ghu;f;f Vikl;bd; %yj;jd;ik FiwthdJ. Vikl;Lf; $l;lj;jpd;

iejurdpy; cs;s xU Nrhb ,yj;jpud;fs; fhgidy; njhFjpAld; Xupg;ghlw;W

fhzg;gLjy; MFk;.

• xl;rprdpd; cau; kpd;ndjpu;j;jd;ik fhuzkhf mNuhkw;wpf;F mkPdpYk; ghu;f;f

Vikl;bd; %yj;jd;ik FiwthdJ.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• mkpyk;> mw;fNfhy;> mdpyPd;> Vikl;L Mfpatw;wpd; vspafl;likg;Gf;fis

tiuAkhW khztu;fis topg;gLj;Jq;fs;. mjd; xl;rprd;> iejurd; mZf;

fspy; cs;s jdpr;Nrhb ,yj;jpud;fis gfpu;;e;J nfhs;tjw;Fs;s tha;g;gpw;Nfw;g>

Fwpj;j Nru;itfspd; %yj;jd;ikia xg;gpl;L tpsf;Fq;fs;.

R    C

O

NH
2

R    C

NH
2

+

O
-
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Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0Nju;r;rp 11.0 ::::: iejuridf; nfhz;l Nrjdr; Nru;itfspd;

fl;likg;gpw;Fk; ,ay;GfSf;Fk; ,ilapyhd

njhlu;ig EZfpaha;thu;.

Nju;r;rp kl;lk; 11.3Nju;r;rp kl;lk; 11.3Nju;r;rp kl;lk; 11.3Nju;r;rp kl;lk; 11.3Nju;r;rp kl;lk; 11.3 : : : : : <uNrhdpak; cg;Gf;fspd; jhf;fq;fis EZfp Ma;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 04

fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs;fw;wy; NgWfs; :::::

� <uNrhdpak; cg;igj; jahupf;Fk; tpjj;ij tpgupg;ghu;.

� <uNrhdpak; cg;Gf;fs; ePu;> H
3
PO

2
, CuCl, CuCN, CuBr kw;Wk; KI cld; <LgLk;

jhf;fq;fis vOjpf; fhl;Lthu;.

� <uNrhdpak; cg;G ,yj;jpud; ehbahf nraw;gLk; jhf;fq;fSf;fhd cjhuzq;

fis vOjpf; fhl;Lthu;.

ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:ghl cs;slf;fj;ij tpsf;Fk; topfhl;bfs;:

• mdpyPd; iej;jpuR mkpyj;Jld; jhf;fj;jpyPLgl;L gPNdhiyj; jUk;.

mNuhkw;wpf;F <uNrhdpak; cg;G mypgw;wpf;F <uNrhdpak; cg;gpYk; cWjpj;

jd;ik $baJ.

MfNt> Nkw;gb jhf;fq;fis jho; ntg;gepiyfspy; elhj;Jk; NghJ

mNuhkw;wpf;F <uNrhdpak; cg;G gPNdhyhf khWtijj; jtpu;f;f KbAk;.

mj;Jld; <uNrhdpak; cg;igAk; Ntwhf;f KbAk;.

• <uNrhdpak; njhFjp gpujpaplg;gLk; <uNrhdpak; cg;Gf;fspd; jhf;fq;fs;<uNrhdpak; njhFjp gpujpaplg;gLk; <uNrhdpak; cg;Gf;fspd; jhf;fq;fs;<uNrhdpak; njhFjp gpujpaplg;gLk; <uNrhdpak; cg;Gf;fspd; jhf;fq;fs;<uNrhdpak; njhFjp gpujpaplg;gLk; <uNrhdpak; cg;Gf;fspd; jhf;fq;fs;<uNrhdpak; njhFjp gpujpaplg;gLk; <uNrhdpak; cg;Gf;fspd; jhf;fq;fs;

(1) ePUld;

(2) CuCl cld;

      H
2
O/∆

OH

+ N
2
 + HCl

 

+ -

2N Cl

      CuCl/ HCl

Cl

+ N
2

 

+ -

2N Cl

NH
2

   NaNO
2
 /HCl

   (0 - 5) 0C

 

+ -

2N Cl

 

+ -

2N Cl

NH
2

   NaNO
2
 /HCl

OH

+ N
2
 + HCl
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          KI

I

+ N
2

 

    CuCN/KCN

CN

+ N
2

 

 

      CuBr/HBr

Br

+ N
2

    H
3
PO

2

+ N
2 
 + H

3
PO

3
 + H+

 

 

rptg;G

 OH

 / NaOH

 

;eô,s

 HO

N = N

(3) CuBr cld;

(4) KI cld;

(5) CuCN cld;

(6) cg nghRguR mkpyj;Jld;

• <uNrhdpak; cg;G ,yj;jpud; ehbahf <LgLk; jhf;fq;fs;<uNrhdpak; cg;G ,yj;jpud; ehbahf <LgLk; jhf;fq;fs;<uNrhdpak; cg;G ,yj;jpud; ehbahf <LgLk; jhf;fq;fs;<uNrhdpak; cg;G ,yj;jpud; ehbahf <LgLk; jhf;fq;fs;<uNrhdpak; cg;G ,yj;jpud; ehbahf <LgLk; jhf;fq;fs;

(1)  <uNrhdpak; cg;G gPNdhYld; nrk;kQ;rs; Nru;itiaj; jUk;.

(2)     β  - eg;NjhYld; nre;epwr; Nru;itnahd;iwg; ngw;Wj; jUk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• mkPd;> mw;fNfhy;> mdpyPd; kw;Wk; Vikl;bd; vspa fl;likg;Gf;fis tiua

khztiu mwpTWj;Jq;fs;.

• Fwpj;j Nru;itfspd; iejurd; mZtpYs;s jdpj;j ,yj;jpud; Nrhbia

toq;Ftjw;fhd Mw;wypd; JizAld; ,r;Nru;itfspd; %yj;jd;ikia xg;gpl;L

tpsf;Ff.

 OH

 / NaOH

 HO N = N

nrk;kQ;rs;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'012'012'012'012'0 ((((( ,urhadj; jhf;fj;jpd; jhf;f tPjj;ij Jzptjw;Fk;>

tPjj;ijj; jf;fthW fl;Lg;gLj;jTk; ,af;f ,urhadtpay;

Nfhl;ghLfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12'1 ( ,urhad jhf;fq;fspd; jhf;f tPjj;jpd; kPJ jhf;fj;ij

Vw;gLj;Jk; fhuzpfisj; jPu;khdpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ve;jnthU khw;wj;jpYk;> myF Neuj;jpy;; epfOk; khw;wk; mjd; tPjkhFnkdf;

Fwpg;gpLthu;.

² tPjj;ijf; Fwpg;gpLk; NghJ Neuk; mbg;gilahff; fhzg;gLk; vd;gij

ntt;NtW cjhuzq;fisj; (Ntfk;> fjp) njhlu;GgLj;jpf; Fwpg;gpLthu;.

² ntt;NtW tPjq;fspy; epfOk; ,urhadj; jhf;fq;fSf;F cjhuzq;fs;

jUthu;.

² jhf;fnkhd;wpd; tPjj;ij msf;Fk; NghJ gjhu;j;j msT khw;wkiljiy

Kf;fpakhd xU fhuzpahf vLj;Jf; $Wthu;.

² tPjq;fis xg;gpLk; NghJ gjhu;j;j mstpy; my;yJ nrwptpy; jq;fpapUf;Fk;

NtW ,ay;GfisAk; (KwpTr;Rl;b Nghd;w ) gad;gLj;j KbAk; vd;gij

vLj;Jf; fhl;Lthu;.

² fzg;nghOjpy; epfOk; jhf;fq;fSf;fhd Neuj;ij msf;f Kbahjhifahy;

mtw;wpd; tPjj;ij Muha;tJ vspjhdjy;y vdf; Fwpg;gpLthu;.

² Neuj;ij msf;fj;jf;fjhf nkJthf / ke;jkhf epfOk; jhf;fq;fspd;

tPjj;ij Muha KbAk; vd;gjw;fhd cjhuzq;fs; jUthu;.

² ,urhad khw;wnkhd;wpd; tPjj;jpd;ghy; ntg;gepiyapd; nry;thf;ifr;

nra;J fhl;Lthu;.

² jhf;fnkhd;wpd;ghy; nrwptpd; nry;thf;iff; fhl;Ltjw;fhf cjhuzq;fs;

jUthu;.

² jhf;fnkhd;wpd; tPjj;jpd;ghy; ngsjpfj; jd;ik (Jzpf;iffspd; Nkw;gug;gpd;

msT) nry;thf;Fr; nrYj;Jk; tpjj;ij gupNrhjid uPjpapy; fhl;Lthu;.

² Vftpd Cf;fp %yk; jhf;f tPjk; NtWgLtijr; nra;J fhl;Lthu;.

² jhf;f tPjj;jpy; gy;ypd Cf;fpfspd; nry;thf;ifr; nra;J fhl;Lthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² XuyF Neuj;jpy; epfOk; nrwpT khw;wk; (jhf;fpfspd; nrwpT FiwT

my;yJ tpisTfspd; nrwpT mjpfupg;G) jhf;ftPjk; vd tiuaWf;fg;

glyhk;.
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ePu;

ePu; 10 cm3 + HCl

mkpyk; 2 Jsp
ePu; 10 cm3+ HCl mkpyk; 4 Jsp

Mg

^ntg;gepiyia khwhJ NgZtjw;F ePu;g;ghj;jpuk; Njit'&

² ,urhadj; jhf;fq;fspd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

- ntg;gepiy

- nrwpT (mKf;fk;)

- ngsjpfj; jd;ik (jhf;fpfspd; jhf;fNkw;gug;G)

- Cf;fp (Vftpd / gy;ypd)

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² fzg;nghOjpy;> rpwpJ Neuj;Js;> ePz;l Neuj;Js; epfOk; nrad;Kiwfis

ntt;Ntwhfg; gl;baw;gLj;Jq;fs;. ,aYkhd mNef cjhuzq;fis

nfhLf;f. (JUg;gpbj;jy;> fha;fs; gOj;jy;> czT rkpghliljy;....)

Kd;itAq;fs;.

² nrg;G cNyhfk;> ehf cNyhfk; Mfpatw;iwj; jdpj;jdpNa mz;zsthf

50] nrwpTila HNO
3
 apDs; ,l;L jhf;f tPjq;fis xg;gpl;Lf; fhl;Lf.

² CuSO
4 
fiurnyhd;wpy; ehf (rpq;F) Jz;nlhd;wpid ,l;L fiurypd;

epwk; khw;wkiltijf; fhl;Lq;fs;. epwkhdJ fiurypdJ nrwptpd; Xu;

mstPlhifahy; tPjj;ij xg;gpLk; NghJ epw khw;wj;ijAk; xg;gplyhk;

vd;gJ gw;wpf; fye;JiuahLq;fs;.

gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -     I

²²²²² jhf;fnkhd;wpd; tPjj;jpy; nrwpT nry;thf;Fr; nrYj;Jk; vd;gijf;jhf;fnkhd;wpd; tPjj;jpy; nrwpT nry;thf;Fr; nrYj;Jk; vd;gijf;jhf;fnkhd;wpd; tPjj;jpy; nrwpT nry;thf;Fr; nrYj;Jk; vd;gijf;jhf;fnkhd;wpd; tPjj;jpy; nrwpT nry;thf;Fr; nrYj;Jk; vd;gijf;jhf;fnkhd;wpd; tPjj;jpy; nrwpT nry;thf;Fr; nrYj;Jk; vd;gijf;

fhl;ly;.fhl;ly;.fhl;ly;.fhl;ly;.fhl;ly;.

² glj;jpw; fhl;bAs;sthW cgfuzj; njhFjpia mikj;J> Rj;jpfupf;fg;

gl;l 2 cm ePs kfdPrpak;  ehlhj;  Jz;Lfspuz;il  ,l;L> Vida

fhuzpfis khwhJ itj;J> nrwpit khj;jpuk;  khw;wp  njhFjpapy;

jhf;fq;fs; elj;jg;gLk;.

,uz;L Foha;fspy; rk fdtsT (10.0 cm3) ePu;  ,l;L  mtw;Ws; xU

FohapDs; xNu HCl mkpyj;jpy; 2 JspAk; kw;iwa FohapDs; 4 Jsp

Ak; ,l;Lg; gupNrhjidia elj;jpg; ghUq;fs;.

² mg;NghJ mkpyj;jpd; nrwpT cau;thd njhFjpapypUe;J Jupjkhf thA

Fkpop;fs; tpLtpf;fg;gLtijf; fhzyhk;.

² vdNt> jhf;fnkhd;wpd; tPjj;jpy; nrwpT nry;thf;Fr; nrYj;Jfpd;wJ

vdj; jPu;khdpf;fyhk;.
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gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid II ( ( ( ( (

² jhf;fnkhd;wpd; tPjj;jpd; kPJ ntg;gepiy nry;thf;Fr; nrYj;Jfpd;wjhf;fnkhd;wpd; tPjj;jpd; kPJ ntg;gepiy nry;thf;Fr; nrYj;Jfpd;wjhf;fnkhd;wpd; tPjj;jpd; kPJ ntg;gepiy nry;thf;Fr; nrYj;Jfpd;wjhf;fnkhd;wpd; tPjj;jpd; kPJ ntg;gepiy nry;thf;Fr; nrYj;Jfpd;wjhf;fnkhd;wpd; tPjj;jpd; kPJ ntg;gepiy nry;thf;Fr; nrYj;Jfpd;w

ikiaf; fhl;Ljy;.ikiaf; fhl;Ljy;.ikiaf; fhl;Ljy;.ikiaf; fhl;Ljy;.ikiaf; fhl;Ljy;.

²  glj;jpy; fhl;bAs;sthW cgfuzq;fis mikj;J> njhFjpfspd; ntg;g

epiyia khj;jpuk; khw;wp> Vida fhuzpfis khwhJ itj;J jhf;fj;ij

elj;Jq;fs;. miwntg;gepiyapYs;s njhFjpapYk; ghu;f;f Ntfkhf 60 0C

apy; cs;s njhFjpapy; epwePf;fk; Vw;gLfpd;wikia mtjhdpf;fyhk;.

² jhf;f tPjj;jpy; ntg;gepiy nry;thf;Fr; nrYj;Jfpd;wJ vd ,jd;

%yk; KbT nra;ayhk;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid III (

² jhf;fpfspd; ngsjpfj; jd;ik (jhf;fpfspd; jhf;f Nkw;gug;G)jhf;fpfspd; ngsjpfj; jd;ik (jhf;fpfspd; jhf;f Nkw;gug;G)jhf;fpfspd; ngsjpfj; jd;ik (jhf;fpfspd; jhf;f Nkw;gug;G)jhf;fpfspd; ngsjpfj; jd;ik (jhf;fpfspd; jhf;f Nkw;gug;G)jhf;fpfspd; ngsjpfj; jd;ik (jhf;fpfspd; jhf;f Nkw;gug;G)

jhf;f tPjj;jpy; nry;thf;Fr; nrYj;Jk; vdf; fhl;Ljy;.jhf;f tPjj;jpy; nry;thf;Fr; nrYj;Jk; vdf; fhl;Ljy;.jhf;f tPjj;jpy; nry;thf;Fr; nrYj;Jk; vdf; fhl;Ljy;.jhf;f tPjj;jpy; nry;thf;Fr; nrYj;Jk; vdf; fhl;Ljy;.jhf;f tPjj;jpy; nry;thf;Fr; nrYj;Jk; vdf; fhl;Ljy;.

² rkjpzpTila CaCO
3 
Jz;nlhd;wpidAk; CaCO

3
 JhisAk;

ntt;Ntwhf ,uz;L Nrhjidf; Foha;fspy; ,l;Lf; nfhs;Sq;fs;.

² ,uz;L Foha;fspYk; rkkhd nrwpTila ( 0'01 mol dm-3&

HCl(aq)  mkpyk; rkfdtsT tPjk; ,Lq;fs;.

² ,uz;L Nrhjidf; Foha;fisAk; ePu;;j;njhl;bapy; itAq;fs;.

² thA ntspNaWk; tPjq;fspy; NtWghl;il mtjhdpAq;fs;.

² ePu;j;njhl;b gad;gLj;Jtjd; mtrpaj;ij typAWj;Jq;fs;.

² CaCO
3 
Jhs; mlq;fpAs;s Fohapy; thAf; Fkpopfs; ntspNaWk;

tPjk; kw;iwa Fohiatpl $LjyhdJ vd;gij

mtjhdpf;fyhk;.

² vdNt> jhf;f tPjj;jpd;ghy; ngsjpfj; jd;ik nry;thf;Fr;

nrYj;JfpwJ vd KbT nra;ayhk;.

1'0  mol dm-3 H
2
SO

4
 10.0 cm3

0'01 mol dm-3 KMnO
4
 10.0 cm3

0'01 mol dm-3  Na
2
C

2
O

4
 25.0 cm3

60 0C ntg;gepiyapy;

ePu;

miwntg;gepiyapy;
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     gupNrhjid      gupNrhjid      gupNrhjid      gupNrhjid      gupNrhjid IV ( ( ( ( (

          ² ,urhadj; jhf;fnkhd;wpd; tPjj;jpd;ghy; Cf;fpfs; nry;thf;Fr;,urhadj; jhf;fnkhd;wpd; tPjj;jpd;ghy; Cf;fpfs; nry;thf;Fr;,urhadj; jhf;fnkhd;wpd; tPjj;jpd;ghy; Cf;fpfs; nry;thf;Fr;,urhadj; jhf;fnkhd;wpd; tPjj;jpd;ghy; Cf;fpfs; nry;thf;Fr;,urhadj; jhf;fnkhd;wpd; tPjj;jpd;ghy; Cf;fpfs; nry;thf;Fr;

nrYj;Jtij gupNrhjpj;jy;.nrYj;Jtij gupNrhjpj;jy;.nrYj;Jtij gupNrhjpj;jy;.nrYj;Jtij gupNrhjpj;jy;.nrYj;Jtij gupNrhjpj;jy;.

² nfhjp Foha;fspuz;bDs; "20 fdtsT"  H
2
O

2
 10 cm3  tPjk;

,Ljy;.

² mtw;Ws; xU FohapDs; 5'0 cm3 ePu; ,Ljy;. kw;iwa FohapDs;

0'1 mol dm-3 NaOH fiury; 5'0 cm3 ,Ljy;.

² mg;NghJ  NaOH  Nru;f;fg;gl;l FohapypUe;J  Ntfkhf thAf;

Fkpopfs; ntspNaWtijf; fhzyhk;.

² vdNt>  NaOH  ,dhy; H
2
O

2
 gpupif tPjk; mjpfupf;fg;gl;Ls;sJ

vdf; $wyhk;.

² Cf;fp tiffs;Cf;fp tiffs;Cf;fp tiffs;Cf;fp tiffs;Cf;fp tiffs;

(m)(m)(m)(m)(m) Vftpd Cf;fpfs;Vftpd Cf;fpfs;Vftpd Cf;fpfs;Vftpd Cf;fpfs;Vftpd Cf;fpfs;

jhf;fpfSk;> Cf;fpAk; xNu ngsjpf epiyapy; fhzg;gLkhdhy;>

mt;thwhd  Cf;fpfs; Vftpd Cf;fpfs; vdg;gLk;.

cjhuzk; ( (i)   

(ii)  

(M)(M)(M)(M)(M) gy;ypd Cf;fpfs;gy;ypd Cf;fpfs;gy;ypd Cf;fpfs;gy;ypd Cf;fpfs;gy;ypd Cf;fpfs;

jhf;fpfSk;> Cf;fpAk; xNu ngsjpf epiyapy; fhzg;glhj NghJ

mt;T+f;fp gy;ypd Cf;fp vdg;gLk;.

cjhuzk; (-   (i)  

(ii) 
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,urhadj; jhf;fj;jpd; jhf;f tPjj;ij Jzptjw;Fk;>

tPjj;ijj; jf;fthW fl;Lg;gLj;jTk; ,af;f ,urhadtpay;

Nfhl;ghLfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12'2 ( jhf;fpfspd; nrwpit jf;fthW ifahz;L ,urhadj;

jhf;f tPjj;ijf; fl;Lg;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 14

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  aA+bB →  cC +dD vd;wthW ,urhad khw;wnkhd;wpidf; fhl;Lthu;.

²  xU jhf;fp  A  apd; nrwpT NtWgLk; tPjk;   my;yJ tpisnthd;whfpa

D Njhd;Wk; tPjk;   vd;wthwhf jhf;f tPjj;ij KiwNa jhf;fp A

rhu;ghf> tpisT D  rhu;ghf tpahf;fpahdk; nra;thu;.

²   ahNjDk; jug;gl;l jhf;fj;jpy; me;je;jj; jhf;fp ntspNaWk; my;yJ

me;je;j tpisT Njhd;Wk; tPjk; xd;Wf;nfhd;W rkkhdjy;y.

² xU jhf;fp mfw;wg;gLk; tPjk; my;yJ xU tpisT Njhd;Wk; tPjk;

mf;Fwpg;gpl;l gjhu;j;jj;jpd; gPrkhd Fzfj;jpy; jq;fpAs;sJ.

² vdNt jhf;f tPjk;  vd $Wthu;.

²  jhf;fnkhd;wpd; tPjj;ij xg;gpLk; NghJ jpl;;ltl;lkhd xU jhf;fpia

my;yJ tpisitj; njupTnra;J nfhs;s Ntz;Lk; vd;gij

cWjpg;gLj;Jthu;.

² jhf;fnkhd;wpd; tPjj;jpd; kPJ jhf;fpfspd; nrwptpd; nry;thf;if me;je;jj;

jhf;fpfSf;Fupa jhf;f tupirapdhy; fhl;Lthu;.

²   jhf;fq;fSf;fhd tPj tpjpia tiutpyf;fzg;gLj;Jthu;.

 tPjk; = k [A] m[B]n .

² tPj tpjpapy; mlq;fpAs;s gjq;fis tiutpyf;fzk; nra;thu;.

² Kjyhk;> ,uz;lhk; tupirj; jhf;fq;fSf;Fupa tPj tpjpr; rkd;ghl;il

vOjpf; fhl;Lthu;.

²  Kjyhk;> ,uz;lhk; tupirj; jhf;fq;fSf;Fupa tPj khwpypapd; myFfisg;

(tpfpjKW SI  myFfspYk; tpfpjKwh  SI  myFfspYk;&  ngWthu;.

²  g+r;rpa tupirj; jhf;fq;fSf;fhd tPj tpjpapd; rkd;ghl;il vOjpf;

fhl;Lthu;.

² jhf;fnkhd;wpd; xl;Lnkhj;j tupiria tiutpyf;fzg;gLj;Jthu;.

² g+r;rpa tupir> Kjyhk; tupir jhf;fq;fSf;F tPjk; nrwpTld; NtWgLk;

tpjj;ij tiughff; fhl;Lthu;.

² jhf;fnkhd;wpd; miu MAl;fhyj;ij tiutpyf;fzg;gLj;Jthu;.

² Kjyhk; tupirj; jhf;fnkhd;wpy; miu MAl;fhyk; nrwptpy; jq;fpapy;iy

vd tpsf;Fthu;.
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² ntt;NtW tupirfisr; Nru;e;j jhf;fq;fSf;fhd nrad;Kiw cjhuzq;

fis Kd;itg;ghu;.

² nghUj;jkhd tiuGfs; %yk; jhf;fnkhd;wpd; njhlf;f tPjk;> ahNjDk;

fzj;jpy; tPjk;> ruhrup tPjk; vd;gtw;iw tifFwpg;ghu;.

² jhf;fq;fspd; g+r;rpa> Kjyhk;> ,uz;lhk; tupirfisf; fhl;Ltjw;fhf

gupNrhjidfis Kd;itg;ghu;.

² gupNrhjid %yk; fpilf;Fk; jfty;fisr; rupahff; ifahs;tjhy;>

ntt;NtW jhf;fpfs; rhu;ghf jhf;f tupiriaj; Jzpthu;.

² tPjtpjp> jhf;f tupir vd;gd rhu;e;j gpur;rpidfisj; jPu;g;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

 aA + bB  cC + dD

•  A njhlu;ghd jhf;fj;jpd; jhf;f tPjk; 

• D njhlu;ghd jhf;fj;jpd; jhf;f tPjk; 

• NkYs;s nghJthd jhf;fr; rkd;ghl;Lf;fhd

jhf;ftPj tpjp =    k [A] x [B] y,  x, y  vd;gd KiwNa jhf;fpfs; A, B

rhu;ghd jhf;f tupir MFk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -     I

• Mg, mkpyk; Mfpatw;Wf;F ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyk; Mfpatw;Wf;F ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyk; Mfpatw;Wf;F ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyk; Mfpatw;Wf;F ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyk; Mfpatw;Wf;F ,ilapyhd jhf;fj;jpd; tPjj;jpy;

mkpyj;jpd; nrwptpd; nry;thf;ifg; gupNrhjid uPjpapy; Jzpjy;.mkpyj;jpd; nrwptpd; nry;thf;ifg; gupNrhjid uPjpapy; Jzpjy;.mkpyj;jpd; nrwptpd; nry;thf;ifg; gupNrhjid uPjpapy; Jzpjy;.mkpyj;jpd; nrwptpd; nry;thf;ifg; gupNrhjid uPjpapy; Jzpjy;.mkpyj;jpd; nrwptpd; nry;thf;ifg; gupNrhjid uPjpapy; Jzpjy;.

NjitahditNjitahditNjitahditNjitahditNjitahdit (- 0'1  mol dm-3 H
2
SO

4
 , 250 cm3  .

Rj;jpfupf;fg;gl;l  2.0 cm Mg  ehlhj; Jz;Lfs; 6 .

KiwKiwKiwKiwKiw (-

,wg;gu; ehlh

12
12
12
12

12
12
12
12

Mg  ehlh
,wg;gu; ehlh

ePu; 10 cm3

 ePu;

 Foha;

<

>
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² nfhjp Fohnahd;wpDs; 10 cm3 ePu; ,l;L> kl;lk; ,wg;gu; ehlhtpdhy;

milahskplg;gLk;.

² mNj nfhjp FohapDs; 0.10  mol dm-3 H
2
SO

4
  mkpyk; 40 cm3 ,l;L>  tha;

tiuapy; epuk;Gk; tiu ePu; epug;gg;gLk;.

² Rj;jpfupf;fg;gl;l 2.0 cm  ePsKila Mg  Jz;ilg; glj;jpw; fhl;bAs;sthW

jf;ifAld; ,izj;J  Mg ehlh cs;Ns mikAkhW jf;ifahy; nfhjp

Fohia %b> jiy fPohfj; jpUg;gp> mNj fzj;jpy; epWj;jw; fbfhuk;

KLf;fptplg;gLk;.

² milahskplg;gl;l kl;lk; tiu thA epuk;Gtjw;Fr; nrythFk; Neuk;

msf;fg;gLk;.

² ml;ltizapy; fhl;bAs;sthW ntt;NtW mkpyf; fdtsTfisg;

gad;gLj;jp 2.0 cm ePsKila Gjpa Mg ehlhj; Jz;il ,izj;J

milahskplg;gl;l kl;lk; tiu thA Nru;tjw;Fr; nrythFk; Neuk;

msf;fg;gLk;.

NgWfsNgWfsNgWfsNgWfsNgWfs; (

²

xt;nthU re;ju;g;gj;jpYk; njhlf;f tPjk;  = Muk;gj;jpypUe;J rpwpa

khw;wj;jpw;fhd ,il

(ruhrup) tPjk;

    

xt;nthU mkpyf; fiurypd; nrwpitAk; fzpf;Ff. [H+]  f;Fk;

,w;Fk; ,ilapyhd tiuig tiuf. fpilf;Fk; ngWNgw;iwf; fye;Jiu

ahLf.

0.1   mol dm-3 milahskplg;gl;l kl;lk;

H
2
SO

4  
fdtsT / cm3 tiu thA epug;Gtjw;Fr;

nrythfpa Neuk; /s

40'00

35'00

30'00

25'00

20'00

15'00
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gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid II (

² Na
2
S

2
O

3
     ,w;Fk; ,w;Fk; ,w;Fk; ,w;Fk; ,w;Fk; HCl          mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpy;mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpy;

nrwptpd; nry;thf;if gupNrhjid uPjpapy; Jzpjy;.nrwptpd; nry;thf;if gupNrhjid uPjpapy; Jzpjy;.nrwptpd; nry;thf;if gupNrhjid uPjpapy; Jzpjy;.nrwptpd; nry;thf;if gupNrhjid uPjpapy; Jzpjy;.nrwptpd; nry;thf;if gupNrhjid uPjpapy; Jzpjy;.

NjitahditNjitahditNjitahditNjitahditNjitahdit ( Na
2
S

2
O

3
  0.10  mol dm-3 fiury;> 2.0 mol dm-3  HCl   mkpyk;>

epWj;jw; fbfhuk;> nfhjpFoha;fs;> 50 cm3 Kfit> msT

rhbfs;

KiwKiwKiwKiwKiw (  

² ml;ltizapy; cs;s fdtsT Na
2
S

2
O

3
 fiury;  Kfitnahd;wpDs;

,lg;gLk;.

² Na
2
S

2
O

3
 mlq;fpAs;s Kfitia Gs;sb milahsk; ,lg;gl;l nts;isf;

fljhrpapd; kPJ itj;J nghUj;jkhd fdtsT  HCl  Nru;j;J Gs;sb

milahsk; kiwtjw;Fr; nrythFk; Neuk; mse;J nfhs;sg;gLk;.

² Kfitiar; Rj;jpfupj;J> ml;ltizapy; fhl;bAs;sthW fiury;fisr;

Nru;j;J Gs;sb milahsk; kiwtjw;Fr; nrythFk; Neuk; msf;fg;gLk;.

fz;iz KfitapypUe;J khwh cauj;jpy; itf;f.

   (i)  jhf;f tPjj;jpw;Fk;> jNahry;Ngw;W mad; nrwpTf;Fk; ,ilapyhd

njhlu;igf; fhzy;.

fPNo ml;ltizapy; fhl;bAs;sthW ntt;NtW jNahry;Ngw;Wr;

nrwpTs;s fiuriyg; gad;gLj;jp gupNrhjidia elj;Jq;fs;.

(ii) jhf;f tPjj;jpw;Fk; Ijurd; mad; nrwpTf;Fkpilapyhd njhlu;ig fhzy;.

fPNo ml;ltizapy; fhl;bathW> ntt;NtW mkpyr; nrwpTfs; cila

fiury;fisj; jahupj;J> gupNrhjidia kPz;Lk; elj;Jq;fs;.

   fhyk;$s      Na
2
S

2
O

3

    fiury;

   fdtsT/

     cm3

      25.0

      20.0

      15.0

      10.0

        5.0

   ePu;

 fdtsT

   /cm3

        0.0

        5.0

      10.0

      15.0

      20.0

    HCl

  fiury;

fdtsT

/
    
cm3

        5.0

        5.0

        5.0

        5.0

        5.0

   Neuk; $ s

     -

       -

       -

       -

       -

      Na
2
S

2
O

3

    fiury;

   fdtsT$

     cm3

      25.0

      25.0

      25.0

      25.0

      25.0

     ePu;

 fdtsT$

   cm3

       -

      1.0

      2.0

      3.0

      4.0

    HCl

      
 fiury;

 fdtsT$

   cm3

        5.0

        4.0

        3.0

        2.0

        1.0
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² Nkw;gb ,uz;L re;ju;g;gq;fspYk; Gs;sb kiwa vLf;Fk; Neuj;Js;> tPjk;

khwhJ cs;sJ vdTk;> mJ Muk;g tPjj;Jf;Fr; rkkhdJ vdTk;

fUJq;fs;. mjw;fika>

tPjk; = xU khwpyp$t

² Nkw;gb ,uz;L re;ju;g;gq;fspYk; nrwpTld; ̂ 1$t & vt;thW NtWgLfpd;wJ

vd MuhAq;fs;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid III(

² Fe (III)     mad;fSf;Fk;mad;fSf;Fk;mad;fSf;Fk;mad;fSf;Fk;mad;fSf;Fk;     KI ,w;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpd;,w;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpd;,w;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpd;,w;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpd;,w;Fk; ,ilapyhd jhf;fj;jpd; tPjj;jpd;

kPJ nrwptpd; nry;thf;if gupNrhjid %yk; Jzpjy;.kPJ nrwptpd; nry;thf;if gupNrhjid %yk; Jzpjy;.kPJ nrwptpd; nry;thf;if gupNrhjid %yk; Jzpjy;.kPJ nrwptpd; nry;thf;if gupNrhjid %yk; Jzpjy;.kPJ nrwptpd; nry;thf;if gupNrhjid %yk; Jzpjy;.

nfhs;ifnfhs;ifnfhs;ifnfhs;ifnfhs;if      (

,e;jj; jhf;fj;jpd; tPjj;ijj; Jzptjw;F Njhd;Wk; I
2
 ,d;

msitg; gad;gLj;jyhk;.

khg;nghUs; ePy epwkhtjw;F Njitahd ,opT [I
2
(aq)]  nrwpT

1.0 × 10-5 mol dm-3 MFk;.  rpwpjsT I
2 
NghJkhjyhy; cldbahf

ePyepwk; Njhd;wptpLk;. MfNt Neuj;ij msg;gJ fbdk;. ,jw;fhf

I
2 
 it Kjypy; tpiuthf I-

 
 Mf;Fk; xU jhf;fj;ijg; gad;gLj;jp

I
2 
 %yk; ePyepwk; Njhd;w vLf;Fk; Neuj;ij jhkjg;gLj;jyhk;.

,jw;F Na
2
S

2
O

3    
gad;gLj;jyhk;.

njupe;j mstpyhd Na
2
S

2
O

3 
Nru;f;fg;gLk;. ,J KbtilAk;

fzj;jpy; fiury; ePyepwkhFk;. 
 
cUthFk; I

2 
,d; msT

Nru;f;fg;gl;l Na
2
S

2
O

3 
mstpy; jq;fpapUf;Fk;.

Njitahd nghUs;fs;Njitahd nghUs;fs;Njitahd nghUs;fs;Njitahd nghUs;fs;Njitahd nghUs;fs; (

²   0.10  mol dm -3 KI fiury;

²   0.10  mol dm -3 FeCl
3
 fiury; my;yJ Fe(NH

4
) (SO

4
)

2

  gad;gLj;Jq;fs;

²   0.10  mol dm-3 Na
2
S

2
O

3    
fiury;

²
      

0.10  mol dm-3  H
2
SO

4 
 fiury;

²   epWj;jw; fbfhuk;
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KiwKiwKiwKiwKiw ( ( ( ( (

gbgbgbgbgb 1 1 1 1 1

ml;ltizapy; fhl;bAs;sthW fiury;fisr; Nru;j;J khg;nghUs; ePy

epwkhtjw;Fr; nrythFk; Neuk; msf;fg;gLk;.

^1& ^2& ^3&     ^4&   ^5&     ^6&

 khg;nghUs;    0.1 mol dm-3  0.1 mol dm-3   0.1 mol dm-3      ePu;;   khg;nghUs;

 Nru;f;fg;gl;l      H
2
SO

4
KI FeCl

3
fdtsT$  ePy

0.1 mol dm-3 fiury;       fiury;  fiury;  cm3    epwkhtjw;F

 Na
2
S

2
O

3
          fdtsT$    fdtsT$     fdtsT$            nrythFk;

fiury;  cm3  cm3     cm3                    Neuk;/s

fdtsT$cm3

10.0 10.0 25.0 10.0   0.0

10.0 10.0  20.0 10.0   5.0

10.0 10.0 15.0 10.0 10.0

10.0 10.0 10.0 10.0 15.0

10.0 10.0   5.0 10.0 20.0

²  fPNo fhl;bathW NkNy ml;ltizapy; jug;gl;l fiury;fisf; fye;J

fiury; ePyepwkhf vLf;Fk; Neuj;ij msf;f.

gbgbgbgbgb 2 2 2 2 2

^1& ^2& ^3&     ^4&   ^5&     ^6&

 khg;nghUs;    0.1 mol dm-3  0.1 mol dm-3   0.1 mol dm-3      ePu;;   khg;nghUs;

 Nru;f;fg;gl;l      H
2
SO

4
KI FeCl

3
fdtsT$  ePy

0.1 mol dm-3 fiury;       fiury;  fiury;  cm3    epwkhtjw;F

 Na
2
S

2
O

3
          fdtsT$    fdtsT$     fdtsT$            nrythFk;

fiury;  cm3  cm3     cm3                    Neuk;/s

fdtsT$cm3

10.0 10.0 10.0 25.0          0.0

10.0 10.0  10.0 20.0          5.0

10.0 10.0 10.0 15.0        10.0

10.0 10.0 10.0 10.0        15.0

10 .0 10.0 10.0   5.0        20.0

(2) + (4)

(1) + (3) + (5)
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²  ,U re;ju;g;gq;fspYk; tPjk; (1/t) nrwpTld; vt;thW khWk; vdg; gupNrhjpf;f.

²  tiugpd; cUtj;jpypUe;J jhf;fj;jpd; tupiriaj; jPu;khdpf;fyhk;.

²²²²² njhlf;f tPjKk; ruhrup tPjKk;njhlf;f tPjKk; ruhrup tPjKk;njhlf;f tPjKk; ruhrup tPjKk;njhlf;f tPjKk; ruhrup tPjKk;njhlf;f tPjKk; ruhrup tPjKk;

    

         ²         ²         ²         ²         ²    R
1
, R

2
, R

3
 vd;gd KiwNa Neuk;  t

1
, t

2
, t

3
 ,y; jhf;fj;jpd; fzepiy

 tPjq;fshFk;.

nrwpT(c)

tPjk;(1/t) n=2

n=1

n=0

nrwpT
/mol dm-3

C
1

C
2

Neuk;/s

C
3

C
0

t
1 t

2
t

3

R
1 
 -  t

1 
 ,y; jhf;ftPjk;  t

1 
 = 

R
2 
 -  t

2 
 ,y; jhf;ftPjk;

R
3 
 -  t

3 
 ,y; jhf;ftPjk;

R
0 
 -  t

0
 ,y; jhf;ftPjk;
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²²²²²          jhf;fnkhd;wpd; miu tho;Tf; fhyk;jhf;fnkhd;wpd; miu tho;Tf; fhyk;jhf;fnkhd;wpd; miu tho;Tf; fhyk;jhf;fnkhd;wpd; miu tho;Tf; fhyk;jhf;fnkhd;wpd; miu tho;Tf; fhyk;

² jhf;fp xd;wpd; Muk;g nrwpT mjd; miuklq;fhtjw;F Njitahd Neuk;

jhf;fk; xd;wpd; miutho;Tf; fhyk; vdg;gLk;.

² Kjyhk; tupir jhf;fk; xd;wpy; nrwpTf;Fk;> Neuj;jpw;Fk; ,ilapyhd

tiuG fPNo jug;gl;Ls;sJ. Kjyhk; tupirj; jhf;fnkhd;wpd; miu

tho;Tf; fhyk;> Muk;g nrwptpy; jq;fp ,Ug;gjpy;iy.

C

C/2

C/4

nrwpT

Neuk;/s

C/8

2 3

t 1/2 t 1/2 t 1/2
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'012'012'012'012'0 ( ,urhadj; jhf;fj;jpd; jhf;f tPjj;ij Jzptjw;Fk;>

tPjj;ijj; jf;fthW fl;Lg;gLj;jTk; ,af;f ,urhadtpay;

Nfhl;ghLfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12'3 ( ,urhadj; jhf;fj;jpd; jhf;f tPjj;jpd; kPJ gy;NtW

fhuzpfspd; nry;thf;if tptupg;gjw;fhf %yf;$W fspd;

,af;ftpaw; nfhs;ifia gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² jhf;fnkhd;W epfOtjw;Fj; Njitahd fhuzpfisg; gl;baw;gLj;Jthu;.

² Vtw;rf;jp vd;gij tiutpyf;fzg;gLj;Jthu;.

² ntg;gepiyia mjpfupg;gjhy; %yf;$Wfspd; ,af;fr; rf;jp mjpfupf;Fk;

vd;gij ntspapLthu;.

² ,uz;L ntt;NtW  ntg;gepiyfspy; thA %yf;$WfSf;fhd Nghw;Rkhd;

guk;gy; tisapfis tiue;J ntt;NtW  ,uz;L ntg;gepiyfspy;

thA %yf;$Wfspd; ,af;fr; rf;jpfis xg;gpLthu;.

² jhf;fnkhd;wpd; tPj mjpfupg;ig %yf;$Wfspd; ,af;fr; rf;jp mjpfupg;gpd;

%yk; tpsf;Fthu;.

² "nrwpT" vz;zf;fUitg; gad;gLj;jp> myFf; fdtstpy; myF Neuj;

jpw;Fs; epfOk; NkhJiffspd; vz;zpf;if mjpfupj;jiy tpsf;Fthu;.

² nghUj;jkhd jpirKfj;ij (Orientation) nfhz;l NkhJiffs; xl;Lnkhj;j

NkhJiffSf;F tpfpjrkkhdJ vd mwpe;Jnfhs;thu;.

² ntg;gepiyia cau;j;Jk; NghJ Vtw;rf;jpia tpQ;Rk; %yf;$Wfspd;

vz;zpf;if mjpfupf;Fk; vd ntspapLthu;.

² ntg;gepiyia cau;j;Jk;NghJ NkhJiffspd; vz;zpf;ifapy; Vw;gLk;

mjpfupg;G cau;thdJ vdTk; Fwpg;gpLthu;.

² jpz;kjhf;fpapd; Nkw;gug;G mjpfupf;Fk;NghJ NkhJiffspd; vz;zpf;if

mjpfupg;gjhy; jhf;ftPjk; mjpfupf;Fk; vdf; $Wthu;.

² Cf;fpnahd;wpd; nry;thf;if jhf;fj;jpd; Vtw; rf;jpiaf; nfhz;L tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.

² jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf :

² jhf;fpfspd; %yf;$Wfs; NkhJjy; Ntz;Lk;.

² %yf;$Wfs; nghUj;jkhd jpirKfj;jpy; NkhJjy; Ntz;Lk;.

² xU Fwpj;j ,opTr; rf;jpia my;yJ mjdpYk;  $Ljyhd ,af;fr;

rf;jpia NkhJk; %yf;$Wfs; nfhz;bUf;f Ntz;Lk; (,e;j ,opTr;

rf;jp Vtw; rf;jp vdg;gLk;).
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²  nghUj;jkhd jpirKfk;nghUj;jkhd jpirKfk;nghUj;jkhd jpirKfk;nghUj;jkhd jpirKfk;nghUj;jkhd jpirKfk;

gpd;tUk; jhf;fj;ijf; ftdpAq;fs;.

NO (g) + Cl
2
 (g)   → NOCl (g) + Cl (g)

² ,e;j NkhJiff;F VJthFk; gpd;tUk; %yf;$w;Wj; jpir Kfq;fspuz;il

ftdpg;Nghk;.

  (m)

² NO %yf;$wpd; iejurd; mZ>Cl
2
 %yf;$wpd; Cl  mZit NkhJk;NghJ

N-Cl gpizg;G cUthFk;.

  (M)

² NO %yf;$wpd; xl;rprd; mZ> Cl
2
 %yf;$iw neUq;Fkhapd; N-Cl

gpizg;G cUthtjpy;iy. NO %yf;$WfSk; Cl
2 
%yf;$WfSk; Nkhjp>

mijj;J (bounce) NtwhFk;. mjhtJ gpd;dilAk;.

²²²²²          Vtw; rf;jpVtw; rf;jpVtw; rf;jpVtw; rf;jpVtw; rf;jp

² jhf;fKWtjw;F NkhJifAWk; %yf;$Wfs; nfhz;bUf;f Ntz;ba

,opTr;rf;jp Vtw;rf;jp  ̂E
a
 & MFk;. Vtw;rf;jpahdJ xU rf;jpj; jilahFk;.

mjd; gUkd; jhf;fj;jpw;F jhf;fk; NtWgLk;.

²²²²² Vtw; rf;jpiatpl Fiwthd rf;jpAila %yf;$WfSk; NkhJk;. vdpDk;

,k;%yf;$Wfs; Nkhjpa gpd;du; tpyFk;.

²²²²² jhf;fnkhd;wpd; tPjk; Vtw;rf;jpapy;  ^ E
a 
& jq;fpapUf;Fk;. Vtw;rf;jp

FiwtilAk; NghJ mjpYk; $Ljyhd rf;jpiaf; nfhz;l %yf;$Wfspd;

vz;zpf;if mjpfupf;Fk;. vdNt> gypj (gaDs;s) NkhJiffspd;

vz;zpf;if cau;tjhy; jhf;f tPjk; mjpfupf;Fk;.

O

N

Cl

Cl

O

N

Cl

Cl

N N

O Cl

Cl

Cl

Cl

O

r
f
;j
p /

 k
 J

jhf;f Ms;$W

jhf;fpfs;

E
a

tpisTfs;

∆H

%
y
f
;$
w
;W
g
; g
pd
;d
k
;

,af;f rf;jp /kJ

Vtw;rf;jpiatpl

$Ljyhd

rf;jpAs;s

%yf;$Wfspd;

gpd;dk;

E
a

mf;fjpiaf; nfhz;l %yf;$Wfspd; vz;zpf;if

nkhj;j %yf;$Wfspd; vz;zpf;if

ahNjDk; Fwpj;j fjp

cila %yf;$w;W gpd;dk; =
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²  jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.

² ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy

² ntg;gepiy mjpfupf;ifapy;> ,af;fr; rf;jp mjpfupg;gjhy; myF

Neuj;jpy;; epfOk; NkhJiffspd; vz;zpf;if mjpfupf;Fk;. vdNt

myF fhyj;jpy; epfOk; gypj Nkhjy;fspd; vz;zpf;if

mjpfupg;gjhy; jhf;ftPjk; mjpfupf;Fk;.

² rpwpa ntg;gepiy cau;tpd; NghJ  mNef jhf;fq;fspy; Vtw;rf;jpia

jhz;br; nry;Yk; rf;jpiaf; nfhz;l %yf;$Wfspd; gpd;dk; ngupJk;

mjpfupg;gjdhYk; tPjk; mjpfupf;Fk;. kf;];ngy; Nghw;Rkhdpd; rf;jpg;

guk;gy; tisap %yk; ,jid tpsf;fyhk;.

²²²²² nrwpTnrwpTnrwpTnrwpTnrwpT

jhf;fpfspd; nrwpT mjpfupf;Fk; NghJ myF fdtstpy; %y$Wfspd;

vz;zpf;if mjpfupg;gjhy; myF fdtstpy;> myF Neuj;jpDs; epfOk;

NkhJiffspd; vz;zpf;if mjpfupf;Fk;. mj;Jld; myF fdtstpy;>

myF Neuj;jpw;Fs; epfOk; gypj NkhJiffspd; vz;zpf;ifAk; mjpfupf;Fk;.

vdNt> jhf;f tPjKk; mjpfupf;Fk;.

Fwpg;G:Fwpg;G:Fwpg;G:Fwpg;G:Fwpg;G:

thAepiyj; jhf;fpfspy;> Fwpj;j ntg;gepiyapy; mKf;fk; mjpfupf;ifapy;>

fdtsT FiwtilAk;. vdNt nrwpT  mjpfupf;Fk;.  vdNt thAepiyj;

jhf;fpfs; njhlu;ghf mKf;fk; mjpfupj;jyhdJ jhf;f tPjk; mjpfupg;gjw;F

fhuzkhfpd;wJ.

² Cf;fpfs;Cf;fpfs;Cf;fpfs;Cf;fpfs;Cf;fpfs;

Cf;fpahdJ> jhf;fnkhd;wpd; nghwpKiwia khw;Wtjhy;> mjd; Vtw;

rf;jpiaf; Fiwthd xU ngWkhdkhf;Fk;. vdNt> ,e;j Vtw; rf;jpiatpl

$Ljyhd rf;jpiaf; nfhz;l %yf;$Wfspd; vz;zpf;if mjpfupf;Fk;.

vdNt> myF Neuj;Js; epfOk; gypj NkhJiffspd; vz;zpf;if

mjpfupf;Fk;. vdNt jhf;f tPjKk; mjpfupf;Fk;.

T
1

T
2

 E
a

%
y
f
;$
w
;W
g
; g
pd
;d
k
;

   ,af;fr; rf;jp

T
1
< T

2



 177177177177177

E
a
   -   Cf;fp ,y;yhjNghJ Vtw;rf;jp

E
a/c

 -   Cf;fp cs;sNghJ Vtw;rf;jp

² jhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ik

jpz;k epiyj; jhf;fpfspd; Jzpf;iffspd; gUkd; rpwpajhFk; NghJ

jhf;fp %yf;$Wfspd; NkhJif Nkw;gug;G mjpfupf;Fk;.  ,J jhf;f tPjk;

cau;tjw;F VJthFk;. ePu;ka IjNuhFNshupf; mkpyf; fiurYld;

ryitf;fy; Jz;Lfistpl Ntfkhf ryitf;fy; Jhs; jhf;fk; Gupjy;

,jw;fhd Xu; cjhuzkhFk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² xU jhf;fj;jpy; tpisnghUl;fs; cUthfj; Njitahd epge;jidfisf;

fye;JiuahLq;fs;.

² NkhJiff; nfhs;if njhlu;ghf nrwpT> ntg;gepiy> Nkw;gug;gsT> Cf;fp

vd;gd vt;thW jhf;ftPjj;ijg; ghjpf;Fk; vdf; fye;JiuahLq;fs;.

²

²²
²

²

²

²

²

²

²²

²

²

²

12
12
12
12
12
12
12
12
12

12
12
12
12
12
12
12
12
12

1
1
1
1
1
1
1
1

12
12
12
12
12
12
12
12

12
12
12
12
12
12
12
12

1
1
1
1
1
1
1
1

12
12
12
12
12
12
12

12
12
12
12
12
12
12

1
1
1
1
1
1
1

123
123
123
123
123
123

  ,af;fr; rf;jp

E
a

E
a/c

r
f
;j
p

jhf;f Ms;$W

Cf;fp ,y;yhj

re;ju;g;gk;
Cf;fpAs;s

re;ju;g;gk

 

ac

  

E
a

jhf;fpfs;

tpisTfs;

%yf;$w;Wg;gpd;dk;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'012'012'012'012'0 ( ,urhadj; jhf;fj;jpd; jhf;f tPjj;ij Jzptjw;Fk;>

tPjj;ijj; jf;fthW fl;Lg;gLj;jTk; ,af;f ,urhadtpay;

Nfhl;ghLfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12'4 ( ,urhadj; jhf;fnkhd;wpd; tPjj;ij tpgupf;fj; jhf;fg;

nghwpKiwapidg; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² Kjd;ikahd jhf;fq;fis rpf;fyhd jhf;fq;fspy; ,Ue;J NtWgLj;jpf;

fhl;Lthu;.

² jhf;fnkhd;wpd; tupirf;Fk; nghwpKiwf;Fk; ,ilapyhd njhlu;ig

tpsf;Fthu;;.

² rf;jpapaypd; mbg;gilahd Nfhl;ghLfisg; gad;gL;;j;jp> %yf;$w;W

NkhJifapd; gpd;du; Vw;gLk; epfo;Tfis tpsf;Ftjw;fhf rf;jpg; glj;ijf;

fl;bnaOg;Gthu;.

² jhf;fq;fspd; nghwpKiwiag; gpNuupg;gjw;fhf rkjhdpfs; kw;Wk;

,af;ftpay; Ma;Tfisg; gad;gLj;j KbAk; vdf; Fwpg;gpLthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² rpy jhf;fq;fs; xU gbKiwapy; epfOk;. mt;thwhd jhf;fq;fs;

Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs; vdg;gLk;.

Kjd;ikahd jhf;fq;fs; mupjhdit.

cjhuzk; : (1) NO (g) + O
3
 (g) → NO

2
(g) + O

2
(g)

     (2)

² jhf;fq;fSs; ngUk;ghyhdit gy gbKiwfspy; epfOk;. mit

gy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fs; vdg;gLk;.

xl;Lnkhj;jj; jhf;fk;
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² ,urhadj; jhf;fnkhd;W gy gbKiwfspy; epfOk; vd;gijg; gpd;tUk;

gupNrhjid %yk; fhl;lyhk;. (mkpyk; Jkpf;fg;gl;l nghw;whrpa

kpUFNuhNkw;Wf; fiurYld; Ijurd; Ngnuhl;irl;il Nru;j;jy;)

Cr
2
O

7
2-(aq) +  2H +  (aq)+  4H

2
O

2 
(aq)  2CrO

5
  (aq)+  5 H

2
O (l)

                             (ePyk;)

2CrO
5
 (aq)  +  6H+ (aq) 2Cr3+  (aq)+ 2H

2
O (l) +  H

2
O

2 
(aq)  +  3O

2 
(g)

                     (gr;ir)

² rkg;gLj;jg;gl;l ,urhadr; rkd;ghl;bdhy; fhl;lg;gLfpd;w> Njwpa

khw;wj;jpw;Ff; fhuzkhFk; Kjd;ikahd jhf;fq;fspd; (gbKiwfspd;)

xOq;F KiwNa jhf;fj;jpd; nghwpKiw nghwpKiw nghwpKiw nghwpKiw nghwpKiw vdg;gLk;.

² rpy Ntisfspy; jhf;fnkhd;wpd; nghwpKiwiaj; Jzptjw;fhf rkjhdpfs;

ntw;wpfukhfg; gad;gLj;jg;gLk;.

18O rkjhdp MdJ fhnghl;rpypf;fkpyj;jpd;; 18OH njhFjp vRj;juhf;fj;jpd;

NghJ ePu; cUthtjpy; gad;gLj;jg;gLfpd;wJ vd;gijf; fhl;LfpwJ.

² vRj;jupd; fhu ePug;gFg;gpd; NghJ> mw;fNfhy; 18O  rkjhdp mw;wjhf

,Uj;jyhdJ> Viry; - xl;rprd; gpupiff;F Clhf jhf;fk; epfOfpd;wikia

cWjpg;gLj;Jtjhf cs;sJ.

² jhf;fnkhd;wpid Fwpf;Fk; <Lnra;ag;gl;l rkd;ghl;bYs;s jhf;fpfspd;

%yf;$Wfspd; vz;zpf;if %yf;$w;Wj; jpwd; %yf;$w;Wj; jpwd; %yf;$w;Wj; jpwd; %yf;$w;Wj; jpwd; %yf;$w;Wj; jpwd; (molecularity) vdg;gLk;.

Kjd;ikahd jhf;fq;fspd; %yf;$w;Wj;jpwd;; jhf;f tupirf;Fr; rkkhdJ.

%yf;$w;Wj;jpwd;    jhf;fk;        tPjf;$w;W   jhf;f tupir

xw;iw %yf;$w;W A→tpisTfs;     R = K[A]   Kjyhk; tupir

,U %yf;$w;W 2A →tpisTfs  ;R = K[A]2   ,uz;lhk; tupir

Kk; %yf;$w;W 3A →tpisTfs;  R = K[A]3   %d;whk; tupir

R   C  + HO-R      R   C   +  H
2

18O

O

18OH      O-R

O

18OH-  +  R - C         R - C + ROH

O

O-R

H
2
O

18O-

O
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² nkJthf epfOk; jhf;fNk> gy;gbKiw (rpf;fyhd) jhf;fnkhd;wpd; tPjj;ij

epu;zapf;Fk;. vdNt mJ tPj epu;zag; gbKiw vdg;gLk;. MfNt

gy;gbKiwj; jhf;fnkhd;wpd; tPj tpjpia epu;zapf;Fk; jPu;f;fkhd fhuzp

tPj epu;zag;gbKiwahFk;.

cjhuzk; :

  A + 2B   →  AB
2
               ^xl;Lnkhj;jj; jhf;fk;)

 A  +   B     AB   (tPj epu;za gbKiw)

 AB + B   AB
2

           R   →  k[A][B]

² jhf;fnkhd;W> ahNjDnkhU jhf;fpnahd;W njhlu;ghf g+r;rpa tupirahapd;

mjd; fUj;J> mj;jhf;fg; nghwpKiw ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l

gbKiwfisf; nfhz;lJ vd;gJk; mj;jhf;fp gq;Fnfhs;Sk; gbKiw>

rhu;gstpy; mjpf Ntfj;jpy; epfOk; vd;gJkhFk;.

² rfy jhf;fpfSk; tPj tpjpapy; mlq;fpapUf;Fkhapd;> mjd; fUj;J

² xd;wpy; rfy jhf;fpfSk; tPj epu;zag;gbKiwapy; gq;Fgw;Wfpd;wJ

vd;gjhFk; my;yJ>

² jhf;fpfSs; rpy jhf;fpfs; tPj epu;zag;gbKiwf;F Kd;du;> Ntfkhf

epfOk; gbKiwnahd;wpy; gq;Fgw;Wfpd;wd vd;gjhFk;.

cjhuzk;  ( A + B   →  D               ^xl;Lnkhj;jj; jhf;fk;)

A  +   B     C

        C    D      (tPj epu;za gbKiw)

              R   =    k[A][B]

² xU jhf;fp rhu;ghf jhf;ftupir g+r;rpankdpd; mj;jhf;fj;jpd; nghwpKiw

,uz;L my;yJ mjw;F Nkw;gl;l gbfis cilaJ. mj;jhf;fp gq;nfLf;Fk;

gbahdJ rhu;gstpy; tpiuthdJ.

² Nkw;gb fhuzq;fshy; jdpNa jhf;fnkhd;wpd; xl;Lnkhj;j rkd;ghl;il

mtjhdpg;gjd; %yk; khj;jpuk;> jhf;fpfspd; nrwpT mjd; Ntfj;jpy;

nry;thf;Fr; nrYj;Jk; tpjj;ij vjpu;T$w KbahJ. jhf;fnkhd;wpd;

tupirahdJ gupNrhjidfs; %yk; khj;jpuk; epu;zapf;fg;gLk; Xu; mDgt

khwpypahFk;.

² jhf;fnkhd;W epfo Ntz;Lkhapd;> jhf;fKWk; %yf;$Wfs; nghUj;jkhd

jpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjy; Ntz;Lk;. xU gbKiwapy; epfOtjhff;

fUjj;jf;f gpd;tUk; mfntg;gj; jhf;fj;ijf; fUJq;fs;.

                   NO + Cl
2
  →  NOCl + Cl

NkhJk; ,uz;L %yf;$Wfs; xd;iwnahd;W neUq;Fk; NghJ mtw;wpd;

,yj;jpud; Kfpy;fSf;F ,ilNa js;Sif gbg;gbahf mjpfupg;gNjhL>

mtw;wpd; Ntfk; FiwtilAk;. mg;nghOJ %yf;$Wfspd; ,af;fr; rf;jp,af;fr; rf;jp,af;fr; rf;jp,af;fr; rf;jp,af;fr; rf;jp

mOj;j rf;jpahfmOj;j rf;jpahfmOj;j rf;jpahfmOj;j rf;jpahfmOj;j rf;jpahf khWk;.
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² tpisTfs; Njhd;Wk; tifapy; jhf;fp %yf;$Wfs; jhf;f Ms;$W/

jhf;fj;jpd; tpUj;jp (Progression) Clhf Kd;nry;Yk; NghJ mtw;wpd;

mOj;jrf;jp xU cau;Tg; ngWkhdj;jpDlhfr; nry;fpd;wJ. mOj;jrf;jp

(PE) cr;rj;jpypUf;Fk;NghJ mZf; fUf;fspdJk; gpizg;G ,yj;jpud;fsJk;

xOq;fhf;fk; Vtg;gl;l rpf;fyVtg;gl;l rpf;fyVtg;gl;l rpf;fyVtg;gl;l rpf;fyVtg;gl;l rpf;fy; vdg;gLk;. mjid O  = N....Cl...Cl  vdf;

fhl;lyhk;. Vtg;gl;l rpf;fy; ngupJk; cWjpaw;wJ. mJ khWepiyj;

jd;ikAilaJ. vdNt mjid Ntwhf;fpg; ngwKbahJ. vdNt ,J

khWepiyf; fl;lk; / epiykhW re;ju;g;gk;  ^TS& vdTk; miof;fg;gLk;.

² jhf;fKWk; %yf;$WfSf;F mtw;wpd; ,yj;jpud; Kfpy;fis CLUtpr;

nrd;W gioa gpizg;Gf;fis cilg;gjw;Fg; NghJkhd ,af;f rf;jp

,Uf;Fkhdhy;> Vtw;rpf;fyhdJ Gjpa gpizg;Gf;fis Vw;gLj;jp tpisT

fshf mjhtJ ,q;F NOCl  MfTk; Cl MfTk; khw;wkilfpd;wJ.

%yf;$Wfspd; ,af;fr; rf;jp> cr;rj;ij miltjw;Fg; Nghjhjjhapd;

mit mijj;J (bounce) tpyFk;.

O = N  +  Cl
2                  

(O = N ....Cl.....Cl)        O = N   Cl  + Cl•

  (Vtw; rpf;fy; my;yJ

khWepiyf; fl;lk;)

,jidg; gpd;tUk; rf;jpg; glk; (Profile) %yk; fhl;lyhk;.

 ^E 
a(f)

 &  -  Kd; Kfj;jhf;fj;Jf;fhd Vtw;rf;jp

 ^ E
a
 
(r)
 & - gpd; Kfj;jhf;fj;Jf;fhd Vtw;rf;jp

  ∆H   -  jhf;fj;jpd; ntg;gcs;Siw khw;wk;

² jiuepiyapy; (Ground State) cs;s jhf;fpfspd; mOj;j rf;jpf;Fk;> Vtw;

rpf;fypd; mOj;j rf;jpf;Fk; ,ilapyhd tpj;jpahrk;> Kd;Kfj;; jhf;fj;jpd;

Vtw; rf;jp  ̂  E
a(f)

 & MFk;. mJ Vtw;rpf;fiy cUthf;Ftjw;fhf nghUj;jkhd

jhf;f Ms;$W

     rf;jp
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jpirKfj;Jld; NkhJk; %yf;$WfSf;F toq;fg;glNtz;ba ,opT

Nkyjpfr; rf;jpahFk;. jiu epiyapy; cs;s tpisTfspd; mOj;jr;

rf;jpf;Fk; Vtw;rpf;fypd; mOj;jr; rf;jpf;Fk; ,ilapyhd tpj;jpahrk;>

gpd;Kfj;jhf;fj;jpd; Vtw;rf;jp ^ E
a (r)

& MFk;. mJ tpisTfspypUe;J

Vtw;rpf;fy; cUthtjw;F Njitahd ,opTr;rf;jpahFk;. E
a(f) 
,w;Fk;

E
a(r)
,w;Fk; ,ilapyhd tpj;jpahrk; jhf;f ntg;g cs;Siw khw;wkhFk; (∆H).

 ∆H = E
a(f)

 - E
a(r)

(Gwntg;gj; jhf;fq;fspy;> rf;jp uPjpahf jhf;fpfSf;F fPohf tpisTfs;

mikAk; vd;gijf; ftdj;jpw; nfhs;s Ntz;Lk;.)

 NO
2
Cl + Cl

.
 NO

2
 + Cl

2

² gy;gbKiwj; jhf;fq;fs;> rf;jp cr;rpfs; mjhtJ khWepiy fl;lq;fs;

xd;Wf;F Nkw;gl;litf;Fk; Clhf epfOk;. ,t;thwhd jhf;fq;fspy;

rhu;gstpy; $ba cWjpj; jd;ikAila ,ilepiy (I) rf;jpg; glj;jpd;

jhopnahd;wpy; mike;Js;sJ. mjid Ntwhf;fpf; nfhs;syhk;. my;yJ

NtW El;gKiw %yk; (cjhuzk;: jpuprpak;) ,dq;fz;L nfhs;syhk;.

tpisTfshtjw;F Kd;G mJ NkYk; capu;g;ghd rpf;fyhf mjhtJ

khWepiyf; fl;lkhf khw ,lKz;L. khWepiyf; fl;lj;jpd; jd;ik

njhlu;ghd gy jfty;fis ,ilepiy toq;Ffpd;wJ.

rf;jp

jhf;f Ms;$W
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E  = xl;Lnkhj;j jhf;fj;jpd; Vtw;rf;jp.

E
a1

 = KjyhtJ gbKiwapd; Vtw;rf;jp.

E
a2

 = ,uz;lhtJ gbKiwapd; Vtw;rf;jp.

E
a3

 = I → A + B gpd;Kfj;jhf;fj;jpd; Vtw;rf;jp.

E
a4

 = D → A + B gpd;Kfj;jhf;fj;jpd; Vtw;rf;jp.

² ,t;thwhd jhf;fnkhd;Wf;fhd Xu; cjhuzkhf ngd;rPDld; ^ArH&

,yj;jpud; ehb  ^E+& xd;W gpujpaPL nra;ag;gLtijf; Fwpg;gplyhk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² cz;ikahd rpy jhf;fq;fs; njhlu;ghd jfty;fisr; Nrfupj;J mtw;wpd;

fjp epu;za gbKiwfis toq;fp mtw;wpw;F tPj tpjpiag; gpNuupf;f khztu;-

fSf;Fr; re;ju;g;gk; mspAq;fs;.

² nghUj;jkhd jpirKfj;Jld; ,uz;L %yf;$Wfs; xd;iwnahd;W neUq;Fk;

NghJ vd;d epfOk; vd;gJ njhlu;ghff; fye;Jiuahb mjD}lhf jhf;fj;jpd;

mOj;j rf;jpg; glj;ijf; fl;bnaOg;Gq;fs;.

² jhf;fg; nghwpKiwia epu;zapf;Fk; NghJ ,af;ftpay; vt;thW gad;gLfpd;wJ

vdj; NjbawpAkhW khztiu topg;gLj;Jq;fs;.

² cj;Njr gupNrhjidfis nra;tjw;F khztiu topg;gLj;Jq;fs;.

H

ArH + E
+

Ar
+

(Slow)

E

H

Ar+ +   Z ArE +  HZ tpiuthdJ

E

     nkJthdJ

H NO
2

+

I

H

δ+

NO
2

δ+

TS
1

δ+

H
NO

2

δ+

TS
2

rf;jp

   jhf;f Ms;$W

+
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'013'013'013'013'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd; ngUk;

ghu;itf;Fupa gz;Gfis (macroscopic properties )

jPu;khdpg;gjw;fhf rkepiy gw;wpa vz;zf;fUitAk;

Nfhl;ghLfisAk; gad; gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'''''1 ( njhFjpfspy; fhzg;gLfpd;w ngUk;ghu;itf;Fupa

gz;Gfis rkepiy gw;wpa vz;zf;fUtpd; JizAld;

mstwpuPjpahf Jzpthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 14

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² cjhuzq;fSld; %ba> jpwe;j> jdpikahf;fpa njhFjpfis tpgupg;ghu;.

² jplkhd epiy (Steady state) kw;Wk; jplkhd epiyapYs;s njhFjpfs;

vd;gtw;iw cjhuzq;fhl;b tpsf;Fthu;.

² njhFjpnahd;wpd; ,af;fr; nrad;KiwiaAk; kPSe; jd;ikiaAk;

tpsf;Fthu;.

² rkepiyapy; fhzg;gLk; njhFjpfis tpgupg;gjw;fhf cjhuzq;fshf

ngsjPf> ,urhadr; nra;Kiwfisj; Jizahff; nfhs;thu;.    mjw;fhf>

epiykhw;wk;> fiury;fspy; fhzg;gLk; rkepiyfs;>  ,urhadj; njhFjpfs;>

mad; njhFjpfs;> kpd;tha;fs; Mfpatw;Wf;F ,ilapyhd rkdpiyia

gad;gLj;Jthu;.

²  rkepiy tpjpia tpahf;fpahdk; nra;thu;.

² jug;gl;l njhFjpfSf;fhf rkepiy khwpypfis vOJthu;.

² rkepiyg; Gs;spia tpsf;Fthu;.

² nry;thf;Ff;F cl;gLj;jg;gl;l njhFjpnahd;Wf;fhf (Disturbed system)

,ypr;rw;wpypNaapd; Nfhl;ghl;il gpuNahfpg;ghu;.

² vt;thW nrwpT> mKf;fk;> ntg;gepiy> Cf;fpfs; vd;gd rkepiyapd;

kPJ nry;thf;F nrYj;Jk; vd tpgupg;ghu;.

² K
p
, K

c
, K

D
 vd;gtw;iw mbg;gilahff; nfhz;l gpurpdq;fisj; jPu;g;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² Nju;r;rp kl;lk; 5.1 ,y; ghltplaq;fis tpsf;Ftjw;fhd topfhl;ly;

vDk; gFjpiag; ghu;f;fTk;.



185

² jplkhd epiyapYs;s njhFjpfs; jplkhd epiyapYs;s njhFjpfs; jplkhd epiyapYs;s njhFjpfs; jplkhd epiyapYs;s njhFjpfs; jplkhd epiyapYs;s njhFjpfs; (Systems in the steady state)

² njhFjpapy; fhzg;gLk; ahNjDk; $W Njhd;Wk; tPjKk; mf;$W tpuakhFk;

tPjKk; rkkhFk; NghJ mf;$W epj;jpa  epiyapy; cs;sjhff; Fwpg;gplyhk;.

,r;nrad;Kiw jpwe;j my;yJ %ba njhFjpfspy; epfoyhk;. xU epj;jpa

epiyj; njhFjpapd; ngUk; ghu;itf;Fupa gz;Gfs; (macroscopic properties)

khw;wkilahJ.

cjhuzq;fs;:

î& njhl;bnahd;wpYs;s ePu; fdtsnthd;wpDs;Ns ahNjDk; tPjj;jpy;

ePu; gha;tijAk;> mNj tPjj;jpy; ePu; ntspNa gha;tijAk; fUJifapy;

mq;F fhzg;gl;l ePu;f; fdtsT mt;thNw ,Uf;Fk;.

îi& XNrhd; glyj;ijf; fUJk; NghJ gpd;tUk; jhf;fj;jpdhy; XNrhd;

(O
3
) nrwpT khwpypahFk;.

O
3
(g)  O(g) + O

2
(g)    O

3
(g)

vdNt ,J epj;jpaepiyapy; cs;sJ.

îii& ntt;NtW nrad;Kiwfshy; O
2 
 tpuakhtJk;> O

2 
 Njhd;WtJk;

epfOfpd;wikahy;> tspkz;ly O
2 
 xl;rprd; nrwpT khwpypahFk;.

îv& xU nkOFjpup rPuhf vuptjhf rpe;;jpAq;fs;.  Rthiyapd; mikg;G

khWglhky; ,Ug;gjw;Ff; fhuzk;  mq;F cl;nry;Yk;> ntsptUk;

$Wfspd; tPjk;  xNuasthdjhf  ,Uj;jyhFk;.   NkYs;s njhFjpfs;

ahTk; rkepiyapy; cs;sd my;y.my;y.my;y.my;y.my;y.

² ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;     (Macroscopic properties)

² xU njhFjpia KOikahf Nehf;Fkplj;J gupNrhjid uPjpahf jPu;khdpf;ff;

$ba my;yJ fzpf;ff; $ba ,ay;Gfs; ngUk; ghu;itf;Fupa gz;Gfs;;

vdg;gLk;. ,q;F njhFjpapYs;s Jzp;f;iffis ftdj;jpy; vLg;gjpy;iy.

² ,af;fr; nrad;KiwfSk; kPSe; jd;ikAk;,af;fr; nrad;KiwfSk; kPSe; jd;ikAk;,af;fr; nrad;KiwfSk; kPSe; jd;ikAk;,af;fr; nrad;KiwfSk; kPSe; jd;ikAk;,af;fr; nrad;KiwfSk; kPSe; jd;ikAk;

² A  Ig; GFj;jpa %ba njhFjpapy; gpd;tUk; kPSk; jhf;fj;ijf; fUJf.

khwh ntg;gepiyapy;

A   B

njhlf;fj;jpy; A  ahdJ> B Mf khWk; tPjk; cau;T. B ahdJ  A  ahf khWk;

tPjk; g+r;rpakhFk;. gbg;gbahf B  Njhd;Wtjhy;> B ahdJ  A ahf khWk;

tPjk; mjpfupf;Fk;. A  ahdJ B Mf khWk; tPjk; FiwAk;.  ahNjDk;

re;ju;g;gj;jpy;  Kd;Kfj;  jhf;fj;jpd; tPjk;>  gpd;Kfj;jhf;fj;jpd;  tPjj;Jf;F

rkkhdJ. mg;NghJ njhFjp ,af;fr; rkdpiyia mile;Js;sJ vdg;gLk;.

,ij gpd;tUk; tiuG %yk; fhl;lyhk;.



186

² ahNjDk; njhFjpnahd;W rkepiyia miltjw;fhf mJ %ba njhFjpahf

khwh ntg;gepiyapy; ,Uj;jy; Ntz;Lk;.

² jhf;fk; kPSk; jd;ikahdjhf ,Uj;jy; Ntz;Lk;.

² rkepiyahdJ ve;jKidapypUe;Jk; Muk;gpj;J ngwg;glyhk;.

² rkepiy ,af;fj; jd;ikahdJ. mjhtJ  Kd;Kf gpd;Kf nrad;Kiwfs;

rkepiyapYk; xNu tPjj;jpy; epfOk;.

² rkepiyj; njhFjpapd; ngUk; ghu;itf;Fupa gz;Gfs; khw;wkilahJ.

² ngsjPfj; njhFjpfspYk;> ,urhadj; njhFjpfspYk; ,af;fr; rkepiy fhzg;gLk;.

² jput thAr; rkepiyjput thAr; rkepiyjput thAr; rkepiyjput thAr; rkepiyjput thAr; rkepiy

gpd;tUk; ,af;f rkepiyahdJ %ba ghj;jpuj;jpy; cs;s jput ePUf;Fk;> mjw;F

NkYs;s ePu; Mtpf;Fk; ,ilapy; Vw;gLk;.

H
2
O (l)    H

2 
O(g)

²²²²² jpz;k thAr; rkepiyjpz;k thAr; rkepiyjpz;k thAr; rkepiyjpz;k thAr; rkepiyjpz;k thAr; rkepiy

jpz;k mabd; gjq;fkhFk;. xU %ba Nghj;jypDs; maBid itf;Fk; NghJ

jpz;k maBd; gspq;Ffs; thA mtj;ijapy;  cs;s  mabDld; rkepiyapy;

fhzg;gLk;.

I
2
(s)    I

2
(g)

thA Gwj;JwpQ;ry; ,r;rkepiyia Nru;e;jJ. %ba ghj;jpunkhd;wpYs;s fupapdhy;

Gwj;JwpQ;rg;gl;l CO Nghd;w xU thA> ghj;jpuj;jpy; thA mtj;ijapYs;s CO

cld; rkdpiyapy; fhzg;gLk;.

²²²²² fiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiyfiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiyfiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiyfiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiyfiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiy

O
2  
Nghd;w thA ePupy; fiutjhy; cUthFk; Ijhd fiury; xd;iwf; fUJf. ,f;

fiuryhdJ tspapy; cs;s O
2
 thA mtj;ijAld; njhLifapy; cs;s NghJ

gpd;tUk; rkepiy ngwg;gLk;.

O
2   
(fiury;)  O

2
(g)

Neuk;

tPjk;

R
f
  = R

b

R
f
 = Kd;Kfj; jhf;f tPjk;

R
b
 =  gpd;Kfj; jhf;f tPjk;

R
f

R
b
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²²²²² fyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiyfyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiyfyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiyfyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiyfyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiy

xd;Wld; xd;W fyf;Fk; jftw;w ,U jputq;fs; xd;Wld; xd;W njhLifaile;Js;s

njhFjpapy; me;j ,uz;L jputq;fspYk; fiuAk; jfTila xU fiuak; guk;gp

,Uf;Fk;NghJ ,r;rkepiy ngwg;gLk;. cjhuzkhf>     I
2
  ePupYk; CCl

4
 ,Yk; fiuAk;.

CCl
4
,y; cs;s I

2
  fiurYf;F ePu; Nru;f;Fk;NghJ I

2
  MdJ ePu;f;fiury; gilf;F

gutj; njhlq;Fk;. ePu;f;fiurypy; maBd; nrwpT mjpfupf;Fk;NghJ maBd; CCl
4

gilf;F nry;yj; njhlq;Fk;. xUepiyapy; ,q;F rkepiy ngwg;gLk;.

² ,urhadr; rkepiy,urhadr; rkepiy,urhadr; rkepiy,urhadr; rkepiy,urhadr; rkepiy

,urhad uPjpapy; kPSk; jhf;fk; GupAk; jhf;fq;fs; cila njhFjpfSf;FupaJ.

cjhuzk; : N
2
 (g) + 3H

2
 (g)   2NH

3
(g)

NH
4
Cl(s)     NH

3
(g) + HCl (g)

CH
3
COOH(l) + C

2
H

5
OH(l)   CH

3
COOC

2
H

5
(l) + H

2
O (l)

² mad; njhFjpfs;mad; njhFjpfs;mad; njhFjpfs;mad; njhFjpfs;mad; njhFjpfs;

mad; njhFjp  ,urhadj;  njhFjpahf  ,Ug;gJ  mtrpakhdJ. ,t;thwhd

njhFjpapy; mad;fs; mlq;fpapUf;Fk;. njhFjpnahd;wpy; ,urhadg; gjhu;j;jq;fSf;

Fk;> mad;fSf;Fk; ,ilapy; ,t;thwhd rkepiy cUthFk;.

cjhuzk; (

² kpd;tha;r; rkepiykpd;tha;r; rkepiykpd;tha;r; rkepiykpd;tha;r; rkepiykpd;tha;r; rkepiy

cNyhfnkhd;W mjd; mad;fs; mlq;fpAs;s fiurnyhd;wpy; mkpo;j;jg;gl;Ls;s

xU re;ju;g;gj;ij fUJk; NghJ> njhlf;fj;jpy; cNyhf mZf;fs; ,yj;jpud;fis

ntspapl;L> mad;fshf fiuriy milAk;. ntspNaWk; ,yj;jpud;fs; cNyhfj;jpd;

kPJ jq;fpapUf;Fk;. mg;NghJ cNyhf Nkw;gug;G kiwNaw;wk; ngWk;.  fiurypy;

mad; nrwpT mjpfupf;Fk; NghJ mit cNyhf Nkw;gug;gpy; ,Uf;Fk; ,yj;jpud;

fisg; ngw;W> cNyhf mZf;fshf khWk;. ahNjDk; re;ju;g;gj;jpy; cNyhf

mZf;fs; mad;fshf khWtJk; mad;fs; mZf;fshfg; gbtJk; xNu tPjj;jpy;

epfOk;. mg;NghJ mZf;fSf;Fk; mad;fSf;Fk; ,ilNa ,af;fr; rkepiy

Njhd;Wk;. ,r;re;ju;g;gj;jpy; kiwNaw;wKila cNyhf Nkw;gug;gpw;Fk;> fiurypYs;s

Neu; Vw;wKila cNyhf mad;fSf;Fk; ,ilNa Njhd;Wk; mOj;j tpj;jpahrkhdJ

mt;TNyhfj;jpd; kpd;tha; mOj;jk; vdg;gLk;.

cjhuzk; : Zn(s) MdJ Zn2+ mad; fiurnyhd;wpDs; mkpo;j;jg;gl;Ls;s  xU

re;ju;g;gj;ijf; fUJNthk;.

mg;NghJ Zn2+(aq) + 2e   Zn(s)
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² rkepiy tpjprkepiy tpjprkepiy tpjprkepiy tpjprkepiy tpjp

² khwh ntg;gepiyapy; %ba njhFjpapy; epfOk; gpd;tUk; nghJj; jhf;fj;ijf;

fUJf.

mjw;fika A, B jhf;fpfs;@ C, D tpisTfs;@ a,b,c,d Mfpad KiwNa mtw;wpd;

gPrkhdf; Fzfq;fs; MFk;.

 jhf;fnkhd;wpw;F rkepiy tpjpapd;gb

K  vd;gJ rkepiy khwpypahFk;. [ ] apdhy;>  gjhu;j;jq;fspd; rkepiyr; nrwpT

gpujpepjpj;Jtg;gLj;jg;gLfpd;wJ.

² K ntg;gepiyapy; kl;Lk; jq;fpapUf;Fk;. ,J jhf;fpfspdJk; tpisTfspdJk;

Muk;g> ,Wjp nrwpTfspy; jq;fp ,Ug;gjpy;iy. rkepiy khwpypia Fwpg;gpLk;

NghJ gpd;tUk; Njitfs; g+u;;j;jp nra;ag;gl Ntz;Lk;.

² jhf;fpfspdJk;> tpisTfspdJk; ngsjpf epiy Fwpg;gplg;;gl Ntz;Lk;.

² gpd;tUtdtw;wpYk; ftdk; nrYj;jg;gly; Ntz;Lk;.

² rkepiyj; jhf;fj;jpw;Fg; nghUj;jkhd rkd;nra;j rkd;ghL toq;fg;gl

Ntz;Lk;;. (,J nghJthf gPrkhd ngWkhdj;jpw;F kpff;Fiwthd KO

vz; fpilf;Fk; tifapy; vOjg;gLk;)

² Fwpj;j ntg;gepiy Fwpg;gplg;gl Ntz;Lk;.

² jhf;fpfspdJk; tpisTfspdJk; ngsjPf epiyfs; Fwpg;gplg;gl Ntz;Lk;.

² rkepiykhwpypahdJ> jhf;f tPjk; rk;ge;jkhd ve;jtpj jftiyAk; juhJ.

² K 
 
,d; ngWkhdk; Muk;g nrwpTfspy; jq;fpapuhJ.

² K
 
 MdJ ntg;gepiyAld; khWgLk;.

² toikahf jhf;fpfs; rkd;ghl;by; fPo; gFjpapy; vOjg;gLk;.

² jpz;kj;jpd; my;yJ Jha gjhu;j;jj;jpd; nrwpT khwpypahf ,Ug;gjdhy;

mit rkepiy khwpypapDs; mlf;fg;gLk;.

² rkepiy khwpypapd; myFfs;> K  f;fhd Nfhitapy; jq;fpapUf;Fk;. (vdpDk;

ntg;gtpaf;ftpaypd;gb rkepiy khwpypahdJ gupkhzkw;w xU fzpakhff;

fUjg;gLk;.)

² %yu;nrwpTld; njhlu;Gila rkepiy khwpyp %yu;nrwpTld; njhlu;Gila rkepiy khwpyp %yu;nrwpTld; njhlu;Gila rkepiy khwpyp %yu;nrwpTld; njhlu;Gila rkepiy khwpyp %yu;nrwpTld; njhlu;Gila rkepiy khwpyp (K
c
)

² nrwpT %yk; fhl;lg;gLk; rkepiy khwpyp K
c 
vd mwpag;gLk;. (c nrwpitf;

Fwpf;Fk;.) K
c 
 ,w;fhd myF> vOjg;gLk; rkd;ghl;bd; gPrkhdf; Fzfj;jpy;

jq;fpapUf;Fk;.

cjhuzk; :

K
c
 ,d; myF =   
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 vd;Dk; jhf;fj;jpw;F

K
c
 ,d; myFfs;}   

² gFjpaKf;fq;fs; njhlu;ghd rkdpiy khwpyp  gFjpaKf;fq;fs; njhlu;ghd rkdpiy khwpyp  gFjpaKf;fq;fs; njhlu;ghd rkdpiy khwpyp  gFjpaKf;fq;fs; njhlu;ghd rkdpiy khwpyp  gFjpaKf;fq;fs; njhlu;ghd rkdpiy khwpyp ^̂̂̂̂K
p
&&&&&

² rkepiyapy; cs;s thAf;fyitapd; thAf;fs; ,yl;rpa elj;ij cilajhapd;>

vdNt khwh ntg;gepiyapy;> thAtpd; nrwpT mjd; mKf;fj;jpw;F Neu;tpfpjrkd;

MFk;.

thAnthd;wpd; gFjpaKf;fk; =  nkhj;j mKf;fk; ×  thAtpd; %y; gpd;dk;

  P
G
 =    P

T 
  ×  x

G

MfNt gFjpaKf;fkhdJ> thAnthd;wpd; %y; msTf;F tpfpjrkkhdJ. mjid

fyitnahd;wpy; mlq;fpAs;s thAnthd;wpdJ nrwptpd; Xu; mstPlhff; nfhs;syhk;.

² cjhuzkhf  iejurDf;Fk;>  IjurDf;Fk;  ,ilapyhd  Nru;khdk; %yk;

mNkhdpah  jahupf;Fk; jhf;fj;ijf; fUJNthk;.

N
2
(g) + 3H

2
(g)   2NH

3
(g)

N
2
, H

2
, NH

3 
thAf;fspd; gFjpaKf;fq;fs; KiwNa ,  , vdpd;

gFjpaKf;fk; rhu;ghd rkdpiy khwpyp  K
p

mjw;fika  apd; myFfs; (mKf;f myFfs;)-2 MFk;. mKf;fj;ij Pa

(SI myFfspy;)  my;yJ bar ,y; Fwpg;gplyhk;.  ^ 1 bar = 105Pa  &

² thAf;fspd; gFjp mKf;fk;> mtw;wpd; nrwpTfshff; fUjpr; nra;ag;gLfpd;wik

ahy;>  mit rkd;ghl;bdhy; fhl;lg;gLk; Fwpj;j gPrkhdf; Fzfj;jpd; mLf;Ff;

Fwpf;F Vw;wg;gLk;.

² K
p
 rkdpiyg; Gs;sp (jhdk;)>  rkdpiyapy;  fhzg;gLk;  thAf;fspd; nrwpT

Mfpatw;iw tptupf;Fk; xU Rl;bahFk;.
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² %ba njhFjpapy; kPSk; ntg;gg;gpupif> xU rkepiyf; fyitiaj; jUfpd;wJ.

%ba njhFjpnahd;wpDs; ,Uiejurd; ehnyhl;irl;L thATf;F  ntg;gNkw;W

tjdhy; gpd;tUk; Vftpdr; rkepiy Njhd;Wk;.

N
2
O

4
(g)    2NO

2
(g)

K
c 
= 

K
p
 = 

² gy;ypdr; rkdpiygy;ypdr; rkdpiygy;ypdr; rkdpiygy;ypdr; rkdpiygy;ypdr; rkdpiy

² mNkhdpak; FNshiul;il NghJkhd msT  ntg;gepiyf;F  ntg;gNkw;Wk;

NghJ> mNkhdpah thAthfTk;> Ijurd; FNshiul;L thAthfTk; gpupifail

Ak;. %ba ghj;jpunkhd;wpDs; jhf;fk; rkepiyailAk;.

NH
4
Cl(s)   NH

3
(g) + HCl(g)

² Jha jpz;knkhd;wpd; nrwpthdJ mjd; %y;  msit  mjd; fdtstpdhy;

tFg;gjhy; fpilf;Fk;. Jha jpz;knkhd;wpd; mlu;j;jp khwpypahifahy;> mjd;

nrwpT khwpypahFk;.

² vdNt> khwh ntg;gepiyapy;  mNkhdpak;  FNshiul;ilg;  Nghd;Nw  NtW

jpz;kg; gjhu;j;jq;fspYk; rkepiyr; nrwpTk; khwpypahFk;.  mjid rkepiy

khwpypf;fhd Nfhitapy; cs;slf;fj; Njitapy;iy.

∴ K
c
 = [NH

3
(g)][HCl(g)]

  

²     K
p 
, K

c 
 ,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G

aA(g) + bB(g)   cC(g) +  dD(g)

² Nkw;fhl;bathwhd epakkhd jhf;fnkhd;iwf; fUJk; NghJ thAf;fs; ,yl;rpa

elj;ijiaf; fhl;Lnkdf; fUJNthk;. gpd;tUk; rkd;ghl;ilg; ngwyhk;.

K
p
 = K

c
.(RT) ∆n

,q;F   ∆n  } gPrkhd rkd;ghl;by; tpisTfspy; mlq;fpAs;s thA %yf;$W

fspd; vz;zpf;if - jhf;fpfspy; mlq;fpAs;s thA %yf;$Wfspd;  vz;zpf;if

² jput - thAr; rkepiyjput - thAr; rkepiyjput - thAr; rkepiyjput - thAr; rkepiyjput - thAr; rkepiy

² khwh ntg;gepiyapy;  %ba ghj;jpunkhd;wpDs;  jput ePUf;Fk;> ePuhtpf;Fk;

,ilNa gpd;tUk; rkepiy fhzg;gLfpd;wJ.

H
2
O(l)    H

2
O(g)

jug;gl;l ntg;gepiyapy; Nkw;gb njhFjpf;fhd rkepiy tpjpia  gpuNahfpg;gjhy;>

H
2
O(l) ,d; nrwpT khwpypnad fUJNthkhapd; 
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khwh ntg;gepiyapy; thAnthd;wpd; mKf;fk; mjd; nrwpTf;F tpfpjrkd; Mdjhif

ahy;> K =  vdf; fUjyhk;.  mt;ntg;gepiyapy;  ePupd; epuk;gyhtp

mKf;fkhFk;. vdNt ,j;njhFjpapd; khwpypahdJ ePupd; epuk;gyhtpaKf;fj;Jf;F

rkkhdjhf Fwpj;j ntg;gepiyapy; vLf;fg;glyhk;.

²²²²² gq;fPl;Lf; Fzfk;gq;fPl;Lf; Fzfk;gq;fPl;Lf; Fzfk;gq;fPl;Lf; Fzfk;gq;fPl;Lf; Fzfk;     ^ ^ ^ ^ ^ K
D
&&&&&

² gq;fPl;Lf; Fzfk; vd;gJ> fiuankhd;W  xd;Wlndhd;W  fyf;fhj  ,uz;L

jputq;fSf;F ,ilapy; guk;gapUg;gjw;Fupa rkdpiy khwpypahFk;.

² xd;W fyf;fhj ,uz;L jputq;fisf; FYf;Fk; NghJ jw;fhypfkhf fyf;fpd;w

jhapDk;> ,Wjpapy; mlu;j;jp $ba jputk; fPNoAk; mlu;j;jp  Fiwe;j jputk;

NkNyAk; mikAkhW mtj;ijfs; gpupAk;. ,uz;L mtj;ijfSk; fl;GydhFk;

vy;iyahfpa gpiwAU %yk; gpupAk;.

² khwh ntg;gepiyapy;>  xd;Wlndhd;W  fyf;fhj  ,uz;L fiug;ghd;fSf;F

,ilNa> fiuankhd;W guk;gp  rkdpiyia  mile;Js;s NghJ fiug;ghd;

fspuz;Lf;Fk; ,ilNa fiuaj;jpd; nrwpTfspd; tpfpjk; xU khwpyp MFk;.

K
D  
}

 

^K
D  
guk;gy; Fzfk; / gq;fPl;Lf; Fzfk; vdg;gLk;.&

NkYs;s tpjpahdJ.

1. ntg;gepiy khwpypahf cs;s NghJk;

2. fiug;ghd;fs; xd;Wld; xd;W fyf;Fk; jfT mw;wjhfTk; jhf;FKwhjjhfTk;

cs;s NghJk;

3. fiuak; fiug;ghDld; jhf;fkilaNth md;wp fiuak; $l;lNyh> gpupifNah

milahJs;sNghJk; nry;YgbahFk;.  mjhtJ  fiuaj;jpd;  mikg;G ,U

fiug;ghd;fspYk; xj;jpUj;jy; Ntz;Lk;.

²  K
sp

  ,w;F 13.4 Ig; ghu;f;f.

² mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy ^̂̂̂̂pH     Rl;bfs;Rl;bfs;Rl;bfs;Rl;bfs;Rl;bfs;&  ^ &  ^ &  ^ &  ^ &  ^ K
In

 &&&&&

² mkpy %y fhl;bfs; (pH fhl;b) nghJthf ePupy; fiuaj;jf;f eypthd

mkpyj; jd;ikAila my;yJ %yj;jd;ikAila xU Nrjdr; Nru;itahFk;.

,t;thwhd xd;W ePu; Clfj;jpy;  gpd;tUk;  rkepiyapy;  fhzg;gLk;. mjd;

mkpy tbtKk; ^HIn& mjd; ,iz %yKk; ^In-& epwj;jpy; NtWgl;litahFk;.

HIn(aq) + H
2
O(l)  H

3
O+(aq) + In-(aq)

² fiury; kpf IjhdJ vdf; fUjp ePupd; nrwpT khwpypahf vLf;fg;gLk;.

² mg;NghJ rkepiy> khwpyp      K
In

 ,dhy; tpgupf;fg;gLk;.

B fiug;ghdpy; X fiuaj;jpd; nrwpT

A fiug;ghdpy; X fiuaj;jpd; nrwpT
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² rkepiy jhdk;  rkepiy jhdk;  rkepiy jhdk;  rkepiy jhdk;  rkepiy jhdk; (Position of equilibrium)
² rkepiyia mile;Js;s NghJ> eilngw;Ws;s jhf;fj;jpd; msT rkepiyj;

jhdk; vdg;gLk;. ,J jhf;fj;Jf;Fj; jhf;fk; NtWgLk;. mj;Jld; ntg;gepiyapy;

jq;fpAs;sJ. rkepiy khwpypahdJ> rkepiy jhdj;jpd; Xu; mstPlhFk;.

rkepiy khwpyp xd;wpYk; ghu;f;f $Ljyhdjhapd;> rkepiyj;jhdk; tyJGwk;

rhu;e;jjhff; $wg;gLk;.

²  ,nyr;rw;wypNaapd; jj;Jtk;,nyr;rw;wypNaapd; jj;Jtk;,nyr;rw;wypNaapd; jj;Jtk;,nyr;rw;wypNaapd; jj;Jtk;,nyr;rw;wypNaapd; jj;Jtk;

² xU jhf;fj;jpw;fhd rkdpiyj;jhdk; mirahj xd;W my;y. mJ jhf;f

epge;jidfspd;gb NtWgLk;.  ,af;fr; rkepiy fhzg;gLk; njhFjpnahd;wpy;

ahNjDk; nry;thf;Fr; nrYj;jg;gLkhdhy;> mjd; tpisthf Vw;gLk; nrad;

Kiwfs; njhlf;fr; nry;thf;iff; Fiwf;f KidAk;. kPz;Lk; rkepiy

cUthFk;. mJ ,nyr;rw;wypNaapd; Nfhl;ghL vdg;gLfpd;wJ.

² rkepiyapd; jhdj;ij khw;Wk; fhuzpfs;.

² nrwpT ²   mKf;fk; ²    ntg;gepiy

² mf;fhuzpfspd;  NtWghL  rkepiyapy;  nry;thf;Fr;  nrYj;Jk; tpjj;ijg;

ngWtjw;fhf ,nyr;rw;wypNa Nfhl;ghL gad;gLj;jg;gLk;.

² ,nyr;rw;wypNaapd; jj;Jtj;ij rkepiy tpjpapd; gz;Grhu;e;j xU tpahf;fp

ahdkhff; fUJq;fs;. ,aYkhd vy;yh re;ju;g;gq;fspYk; rkepiy tpjpiag;

gad;gLj;jp msTuPjpapy; tplaq;fis tpahf;fpahdk; nra;a Kaw;rp nra;Aq;fs;.

gpd;tUk; tplaq;fs; njhlu;ghf ftdk; nrYj;Jq;fs;.

1. xt;nthU gjhu;j;jj;jpdJk; nrwpit khw;Wjy;.

2. njhFjpapd; mKf;fj;ij mjpfupj;jy; (fdtsT FiwtiljyhdJ> nrwpT

mjpfupg;ghff; fUjyhk;).

3. njhFjpapy; rlj;Jt  thAnthd;wpid  my;yJ  jhf;fj;jpy; nry;thf;Fr;

nrYj;jhj thAnthd;wpidr; nrYj;Jjy;.

4. rkepiy khwpypapd;ghy; ntg;gepiyapd; nry;thf;F> msT uPjpapy; Muhag;gLt

jpy;iy. Mifahy;> ntg;gepiy khw;wkilAk; re;ju;g;gq;fspy; cupa vjpu;T

$wy;fSf;fhf ,nyr;rw;wypNaapd;  jj;Jtj;ijg;  gad;gLj;Jq;fs;. ,q;F

Gwntg;g> mfntg;g tplaq;fs; njhlu;ghff; ftdk; nrYj;Jq;fs;.

5. Cf;fpahdJ rkepiyj;jhdj;jpid khw;w khl;lhJ.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² rkepiyapy; fhzg;gLk; ngsjPf njhFjpfisg; ngaupLkhW khztu;fisg; gzpAq;fs;.

² rkepiyapy; fhzg;gLk; ,urhad njhFjpfisg; ngaupLkhW khztu;fisg; gzpAq;fs;.

² jug;gl;l njhFjpfspd; rkepiy khwpypf;fhd Nfhitfis vOj khztUf;F

mwpTWj;Jq;fs;.

² mtjhdpg;Gf;F cl;gLj;jg;gl;Ls;s njhFjpnahd;W rkepiyia mile;Js;sjh vdf;

fz;lwptjw;fhd gupNrhjidnahd;wpidj; jpl;lkpLtjw;F khztUf;Fr; re;ju;g;gkspAq;fs;.

² $Wfspd; nrwpT jug;gl;Ls;sNghJ njhFjpnahd;wpd; rkepiy khwpypfisf; fzpg;g

jw;F khztUf;Fr; re;ju;g;gq;fis toq;Fq;fs;.

² jug;gl;l njhFjpnahd;W nry;thf;Ff;F cl;gLj;jg;gLk;NghJ khztu;fis ,nyr;rw;w

ypNaapd; jj;Jtj;ijg; gpuNahfpf;f <LgLj;Jq;fs;.

² Njitahd juTfs; jug;gl;Ls;s NghJ  rkepiyj;  njhFjpnahd;wpdJ $Wfspd;

nrwpitf; fzpg;gjw;fhd nray;ghLfis toq;Fq;fs;.

² Nju;r;rpkl;lk; 13.1 ,d; fPOs;s gupNrhjidfis Nkw;nfhs;Sq;fs;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'013'013'013'013'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd; ngUk;

ghu;itf;Fupa gz;Gfis (macroscopic properties )

jPu;khdpg;gjw;fhf rkepiy gw;wpa vz;zf;fUitAk;

Nfhl;ghLfisAk; gad; gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13.2 ( Vf ,dj; njhFjpfspy; jput - Mtp rkepiy khWk;

tpjj;ij EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 5

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  Jha jputj; njhFjpfis ,dq;fhz;ghu;.

² %yf;$w;W ,af;fk; %yk; jput-Mtpr; rkdpiyia tpsf;Fthu;.

² jputq;fspd; MtpaKf;fk; ntg;gepiyAld; khwiy tpsf;Fthu;.

²  MtpaKf;fj;Jf;Fk; nfhjpepiyf;Fk; ,ilapyhd njhlu;ig ,dq;fhz;ghu;.

² mtjpg; Gs;sp (khWepiyg; Gs;sp) vd;gij tpsf;Fthu;.

² Kk;ikg;Gs;spia tpsf;Fthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy

² jputnkhd;wpdJk; (A)> mjd; MtpapdJk; %yf;$Wfs; vOkhwhf ,aq;Fk;

vdf; fUJNthk;. jputk; jpwe;j ghj;jpunkhd;wpy; mlq;fpAs;sjhapd;> Mtp

mtj;ijapy; %yf;$Wfs; guk;gpf; fhzg;gLk;. mg;NghJ nkd;NkYk; %yf;$Wfs;

jput mtj;ijapy; ,Ue;J Mtp mtj;ijf;Fr; nry;Yk;. ,J KOj; jputKk;

MtpahFk; tiu epfOk;.

² jputk; Mtpahjy; %ba ntspnahd;wpy; epfOkhapd; jputj;jpy; ,Ue;J Mtp

mtj;ijf;Fk;> Mtp mtj;ijapy; ,Ue;J jput mtj;ijf;Fk; %yf;$Wfs;

nry;Yk;. xU Fwpj;j re;ju;g;gj;jpy; Fwpj;j ntg;gepiyapy; ,af;fr; rkepiy

jhgpjkhFk;. ,r;rkepiy epiyapy; jputj;jpd; Mtpahjy; tPjk; xLf;fy; tPjj;jpw;Fr;

rkkhFk;.

² %yf;$Wfspd; ,af;f rf;jp ntg;gepiyapy; jq;fpapUf;Fk;. ntg;gepiy mjpfupf;

Fk; NghJ ,af;f rf;jp mjpfupf;Fk;. ,af;f rf;jp $Ljyhd %yf;$Wfs;>

,il%yf; $w;W tpirfis kPwp> thA mtj;ijf;Fs; nry;Yk;. %yf;$w;wpilf;

ftu;r;rp  tpirfs;  typik ngWk; NghJ  %yf;$Wfs;  Mtp mtj;ijf;Fr;

nry;Yk; Mw;wy; FiwtilAk;. ntg;gepiy mjpfupf;Fk;NghJ jput mtj;ij

apypUe;J  Mtp mtj;ijf;F  mjpf  %yf;$Wfs;  nry;tjhy;  ntg;gepiy

mjpfupf;f MtpaKf;fk; mjpfupf;Fk;.

A(l)            A(g)

vt;thwhapDk; ,q;F epfOk; Ez;ghu;itf;Fupa

khw;wq;fs; mtjhdpf;f Kbahjit. ntg;gepiy

khwhJ fhzg;gLkhapd;> rkepiyapy; Mtpapdhy;

Vw;gLj;jg;gLk; mKf;fk; khwpypahFk;. ,J

Fwpj;j ntg;gepiyapy; jputj;jpd; epuk;gy; Mtp

aKf;fk; MFk;. mJTnkhU rkepiy khwpypahFk;.

Mtp mtj;ij

jput mtj;ij

A
A A A

A
A

A

A

A

A

A

A A

A A

A
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T
1
> T
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P
1
> P

2

P
2

M
t
pm
K
f
;f
k
;$a

tm

ntg;gepiy$
  0C

,UgPidy;

<ju;fu;g;g+uk;maBd;ePu; <ju;

 ,Unkijy;

<ju;vjpypd;

 ,Uvijy;

A

AAA

A

A A

A

A

A

A

AA

A

A

A

P
1

T
1

Mtpmtj;ij

jputmtj;ij
A

A
A

A
A

A

A
A

A A

A

A

A

A

A

T
2

Mtpmtj;ij

jput mtj;ij

² ntg;gepiy FiwtilAk; NghJ> Mtp mtj;ijapYs;s %yf;$Wfspd;

,af;fr;rf;jp Fiwtile;J $basT %yf;$Wfs;  kPz;Lk; jput mtj;ijia

milAk;. mg;NghJ MtpaKf;fk; FiwtilAk;.

² Mtp mKf;fKk; nfhjpepiyAk; Mtp mKf;fKk; nfhjpepiyAk; Mtp mKf;fKk; nfhjpepiyAk; Mtp mKf;fKk; nfhjpepiyAk; Mtp mKf;fKk; nfhjpepiyAk;

² jputj;ij ntg;gNkw;Wk; NghJ jput ntg;gepiy caUk;. xU Fwpj;j ntg;gepiy

apy; jputj;jpd; epuk;gy; MtpaKf;fk; Gwtspkz;ly mKf;fj;jpw;F rkkhFk;.

,t;ntg;gepiyapy; jputk; nfhjpf;Fk;. mJ jputj;jpd; rhjhuz nfhjpepiyrhjhuz nfhjpepiyrhjhuz nfhjpepiyrhjhuz nfhjpepiyrhjhuz nfhjpepiy

ahFk;.ahFk;.ahFk;.ahFk;.ahFk;.

² ntg;gepiy mjpfupg;Gld; jputq;fspd; Mtp mKf;f mjpfupg;G Vfgupkhz

khdjy;y. NkYk; ntt;NtW jp;utq;fspd; ,il%yf;$w;W tpirfs; ntt;NtW

gl;lit. vdNt> mtw;wpd; Mtpg;gwg;Gk; ntt;NtWgl;bUf;Fk;. vdNt> ntt;NtW

jputq;fspd; epuk;gy; MtpaKf;fk; tspkz;ly mKf;fj;jpw;F rkkhFk;

ntg;gepiy xd;Wf;nfhd;W NtWgl;lJ. vdNt> ntt;NtW jputq;fSf;F

ntt;NtW nfhjpepiyfs; cz;L. (ml;ltiziaAk; glj;ijAk; ghu;f;f).
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² jputnkhd;wpd; mtjpg; Gs;sp  jputnkhd;wpd; mtjpg; Gs;sp  jputnkhd;wpd; mtjpg; Gs;sp  jputnkhd;wpd; mtjpg; Gs;sp  jputnkhd;wpd; mtjpg; Gs;sp / khWepiyg; Gs;sp khWepiyg; Gs;sp khWepiyg; Gs;sp khWepiyg; Gs;sp khWepiyg; Gs;sp (Critical point)

² %ba njhFjpapYs;s jput Mtp rkepiyiaf; fUJf. ntg;gepiy mjpfupg;Gld;

rkepiy Fog;gg;gLtJld;> jput mtj;ijapypUe;J Mtp mtj;ijf;F $Ljy;

%yf;$Wfs; nry;Yk;.  ,jdhy; Mtp mtj;ijapy; $Ljy; msitf; nfhz;l

Gjpa rkepiy cUthFk;. ,Wjpahf Mtp kl;Lk; nfhz;l xU epiyia

milAk;.

² ,t; MtpahdJ mKf;Ftjd; %yk; jputkhf;fg;glf; $baJ. vdpDk;> ntg;gepiy

mjpfupg;Gld; jputkhf;fg;glf; $ba jd;ik FiwtilAk;. vdNt> xU

thAthdJ jdpj;Jtkhd jho; ntg;gepiyia nfhz;bUf;Fk;. ,J mtjpmtjpmtjpmtjpmtjp

ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy vdg;gLk;.  ,t; ntg;gepiyapd; Nky; ve;j msT mKf;fj;ij

mjpfupj;jhYk;> thAit jputkhf;f KbahJ.

cjhuzk; :

thA thA thA thA thA / MtpMtpMtpMtpMtp mtjp ntg;gepiymtjp ntg;gepiymtjp ntg;gepiymtjp ntg;gepiymtjp ntg;gepiy$$$$$ k

   H
2
O             647.4

   NH
3

405.0

   CO
2

304.5

² mtjp ntg;gepiyapy; thAitj; jputkhf;f Njitahd kpff; Fiwe;j mKf;fk;>

mtjp mKf;fk;mtjp mKf;fk;mtjp mKf;fk;mtjp mKf;fk;mtjp mKf;fk; vdg;gLk;. mtjp ntg;gepiyapYk;> mtjp mKf;fj;jpYk; xU

%y; gjhu;j;jj;jpd; fdtsT mtjpf; fdtsTmtjpf; fdtsTmtjpf; fdtsTmtjpf; fdtsTmtjpf; fdtsT vdg;gLk;.

² gpd;tUk; mtj;ij tiuglkhdJ ntg;gepiyAld;  ePupd;  MtpaKf;fj;jpd;

khwiyAk; (tisap TC) ntg;gepiyAld; gdpf;fl;bapd; MtpaKf;f (AT)

khwiyAk; fhl;LfpwJ. NfhL BT MdJ gdpf;fl;bAk; jput ePUk; rkepiyapYs;s

ntg;gepiyfisAk;> mKf;fq;fisAk; fhl;LfpwJ.

gjhu;j;jk;  nfhjpepiy /0C

(1.0 atm ,y;)

C
2
H

5
OC

2
H

5
   34.6

C
2
H

5
OH    78

H
2
O  100

C
8
H

18
 120

² Mtpg;gwg;G FiwAk;.

² MtpmKf;fk; FiwAk;.

² nfhjpepiy mjpfupf;Fk;.
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² Gs;sp T ,y; gdpf;fl;b> ePu;> ePuhtp %d;Wk; rkepiyapy; fhzg;gLk;. ,g;Gs;sp-

ahdJ Kk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;sp vdg;gLk;. tisap TC MdJ ePupd; mtjp ntg;gepiyapy;

(647.4K) KbtilfpwJ. ,t;ntg;gepiyf;F Nky; Mtp mtj;ij kl;Lk; fhzg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² %yf;$w;W ,af;ftpaypd; mbg;gilapy; jput - thA rkepiyiaf; fye;JiuahLf.

² jug;gl;l tiuGfisg; gad;gLj;jp ntg;gepiyAld; jputq;fspd; MtpaKf;fk;

khWgLjiy tpsf;Fq;fs;.

² MtpaKf;fj;jpw;Fk; nfhjpepiyf;Fk; ,ilahd njhlu;Gfis tpgupAq;fs;.

² jug;gl;l tiuigg; gad;gLj;jp ePupd; mtjpg;Gs;sp> Kk;ikg;Gs;sp vd;gtw;iw

tpgupAq;fs;.

jputk;jputk;jputk;jputk;jputk;

j
pz

;k
k

j
pz

;k
k

j
pz

;k
k

j
pz

;k
k

j
pz

;k
k
;;;; ;

 Mtp Mtp Mtp Mtp Mtp

nfhjpepiynfhjpepiynfhjpepiynfhjpepiynfhjpepiy mtjpg ;Gs ;spmtjpg ;Gs ;spmtjpg ;Gs ;spmtjpg ;Gs ;spmtjpg ;Gs ;sp
ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy / K

mKf;fk; mKf;fk; mKf;fk; mKf;fk; mKf;fk; /atm
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'013'013'013'013'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd; ngUk;

ghu;itf;Fupa gz;Gfis (macroscopic properties )

jPu;khdpg;gjw;fhf rkepiy gw;wpa vz;zf;fUitAk;

Nfhl;ghLfisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13.3 ( Jtpj jput njhFjpfspd; jput-Mtp rkepiy khWk;

tpjj;ij EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

²  rkepiy kw;Wk; ,af;ftpay; njhlu;ghd Nfhl;ghLfis Jtpjf; fiury;

njhFjpnahd;wpy; gpuNahfpj;J ,uNthw;wpd; tpjpia ngWthu;.

² ,yl;rpaf; fiuriy tiutpyf;fzk; nra;thu;.

² ,yl;rpakw;w fiuryhdJ Vd;> vt;thW ,uNthw;wpd; tpjpapypUe;J

tpyFfpd;wJ vd tpsf;Fthu;.

² rkepiyapd; NghJ fiury; kw;Wk; Mtp mtj;ijfspd; mikg;igj;

Jzptjw;fhf ,uNthw;wpd; tpjpiag; gad;gLj;Jthu;.

²  Jtpj fiury;fspd; ,yl;rpa> ,yl;rpakw;w elj;ijia tpgupg;ghu;.

² Mtpg;gwg;Gs;s jputnkhd;W  Mtpg;gwg;gw;w  gjhu;j;jj;Jld; fye;Js;s

fiurnyhd;wpypUe;J mtw;iw Ntwhf;fpf; nfhs;tjw;fhf vspa fha;r;rp

tbg;igg; gad;gLj;jyhk; vdf; Fwpg;gpLthu;.

² vspa fha;r;rp tbg;Gf;F cjhuzq;fs; jUthu;.

² vspa fha;r;rp tbg;Gf;fhfg; gad;gLj;jg;gLk; cgfuzj;ijf; Fwpg;gpLthu;.

² mt;Tgfuzq;fspd; gpuNahfq;fis tpsf;Fthu;.

² vspa fha;r;rp tbg;Gf;fhf fha;r;rp tbg;G cgfuzq;fis mikf;Fk;

tpjj;ij tpgupg;ghu;.

² Mtpg; gwg;Gs;s jputq;fisAila xU fyitapd; $Wfis Ntwhf;fpg;

ngWtjw;fhf gFjpglf; fha;r;rp tbj;jy; gad;gLj;jg;gLfpd;wikia

Fwpg;gpLthu;.

² gFjpglf; fha;r;rp tbj;jYf;F cjhuzq; fhl;Lthu;.

² gFjpglf; fha;r;rp tbg;gjhy; Ntwhf;fpf; nfhs;sj;jf;f Jtpj

fyitnahd;wpd; ,ay;Gfisf; Fwpg;gpLthu;.

² ,uNthw;wpd; tpjpf;Fk; gFjpglf; fha;r;rp tbj;jYf;Fk; ,ilapyhd

njhlu;igf; Fwpg;gpLthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² jput - jput njhFjpfis gpd;tUkhW tifg;gLj;jyhk;.

- KOikahf xd;W fyf;Fk; jput - jput njhFjpfs;

cjhuzk; : ePUk; vjNdhYk;> vf;NrDk; vg;NuDk;>ngd;rPDk; njhYaPDk;.

- xd;W fyf;fhj jput - jput njhFjpfs;

cjhuzk; : ePUk; nll;uhf;FNshNuhnkNjDk;.

- gFjpahf fyf;Fk; jput - jput njhFjpfs;

cjhuzk; : ePUk; <jUk;> ePUk; gPA+l;;lNdhYk;.
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²²²²² ,yl;rpa jputj; njhFjpfs;,yl;rpa jputj; njhFjpfs;,yl;rpa jputj; njhFjpfs;,yl;rpa jputj; njhFjpfs;,yl;rpa jputj; njhFjpfs;

² KOikahff; fyf;Fk; A , B Mfpa ,uz;L jputf; $Wfisf; nfhz;l Jtpjf;

fiurnyhd;wpy; rpyNtisfspy;  f(A-B) = f(A-A) = f(B-B)
 

 MftpUf;fyhk;. ̂ f  vd;gJ

%yf;$w;wpil  ftu;r;rp tpir my;yJ  %yf;$w;wpilj; jhf;fj;ij Fwpg;gpL

fpd;wJ). mt;thwhd xU fiury; ,yl;rpaf; fiury; vdg;gLk;. ,yl;rpaf;

fiurnyhd;wpd; $Wfisf; fyg;gjhy;>

(m) fdtsT khwhJ.

(M) ntg;Gs;Siw khw;wk; epfOtjpy;iy.

(vdNt mtjhdpf;ff;$ba ntg;gepiy khw;wj;ijAk; mtjhdp;f;f KbahJ)

² A, B $WfSila ,yl;rpaf; fiurnyhd;W %ba ghj;jpunkhd;wpDs; NkNyAs;s

ntw;wpl ntspapDs; MtpahFk; NghJ> jput

mtj;ijapd; ,ilj; jhf;fj;ij kPwpr; nry;yf;

$ba msTf;F ,af;fr; rf;jpiaf;  nfhz;l

A, B  %yf;$Wfs; jput Nkw;gug;gpypUe;J NkNy

As;s ntspia milAk; mNjNtis> Mtp

mtj;ijapy; mirAk;  A,  B %yf;$Wfs; rpy

jput mtj;ijia milAk;. ,e;j ,uz;L

nrad;KiwfsJk; tPjk; rkkhFk; NghJ ,af;fr; rkepiy Njhd;Wk;. ,J

khwh ntg;gepiyapy; fhzg;gLk;NghJ>

(m) nkhj;j MtpaKf;fKk; (,jpy;  A,B  Mtpfspd; gFjpaKf;fk; gq;fspg;Gr;

nra;Ak;&

(M) Mtp mtj;ijapd; mikg;Gk; khwhJ fhzg;gLtjd; %yk; cWjpahfpd;wJ.

² Mtpapd; mikg;G

(m)  A,B Mfpatw;wpd; rhu; Mtpg;gwg;G (vdNt mtw;wpd; nfhjpepiyfs;)

(M) fiurypy; A,B  Mfpatw;wpdJ rhu; nrwptpy;

jq;fpapUf;Fk;.

² ahNjDk; $wpd; Mtpg;gwg;Gk;> nrwpTk; mjpfupf;Fk; NghJ> mJ Mtp mtj;ijAs;;

GFk; Nghf;Fk; mjpfupf;Fk;. vdNt> mJ $Ljyhd gFjpaKf;fj;ijg;

gpuNahfpf;Fk;.

²  ,uNthw;wpd; tpj,uNthw;wpd; tpj,uNthw;wpd; tpj,uNthw;wpd; tpj,uNthw;wpd; tpjp

² Jtpj ,yl;rpaf; fiurnyhd;wpd; Mtp mtj;ijapd;; mikg;ig mstwp uPjpapy;

Jzptjw;fhf jput-Mtp njhFjpapYs;s rkepiyfs; (1) IAk;> (2) IAk; fUjyhk;.

A MdJ jput mtj;ijapy; ,Ue;J Mtp mtj;ijf;Fr; nry;Yk; tPjk;

R
1
 Mapd;

R
1
= k/ [A(l)]

² [A(l)] MdJ> jput mtj;ijapy; mjd;  %y;gpd;dk;  x
A 
 ,w;F Neu;tpfpjrkd;

Mifahy;>

R
1
= k

1
 ×  x

A 
  -------(3)

Mtp

mtj;ij

jput

mtj;ij
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A MdJ thA mtj;ijapy; ,Ue;J jput mtj;ijf;Fr; nry;Yk; tPjk; R
2 
 Mapd;

R
2
= k// [A(g)]

[A(g)] MdJ P
A
 gFjp mKf;fj;Jf;F tpfpj rkkhdjhifahy;>

R
2
= k

2 
×  P

A
 ---------(4)

rkdpiyapy;>   R
1
= R

2
  MFk;.

rkd;ghLfs; (3)> (4) ,ypUe;J>

vdpDk;> x
A
 =  1,  P

A
 = P0

A

  k =  P0
A

 P
A
=  P0

A
.  x

A

,NjNghy; P
B
=  P0

B
 . x

B

,jw;fika> khwh  ntg;gepiyapy; ,yl;rpa fiurnyhd;wpy; A  vDk; ahNjDk;

$nwhd;wpdhy; Vw;gLj;jg;gLk; MtpaKf;fk;> Jha A apdJ mKf;fj;jpdJk;>

jput mtj;ijapy; mjd; %y; gpd;dj;jpdJk; ngUf;fj;Jf;Fr; rkkhdjhFk;.

,j;njhlu;G ,uNthw;wpd; tpjp,uNthw;wpd; tpjp,uNthw;wpd; tpjp,uNthw;wpd; tpjp,uNthw;wpd; tpjp vdg;gLfpd;wJ.

² ,t;thwhd xU fiurypd;   P
A
 <  P0

A
 kw;Wk;  P

B
 <  P0

B
 vd;gJ njspthfpd;wJ.

MfNt A ,d; MtpaKf;f tPo;r;rp =   P0

A 
- P

A

=   P0

A 
- P0

A
 × x

A

=   P0

A
(1- x

B
)

=   P0

A
   x

B

          

,J ,uNthw;wpd; tpjpiaf; Fwpg;gplf;$ba xU khw;W tbtkhFk;.

,t;thNw
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² ,uNthw;wpd; tpjpia jhw;wdpd; gFjpaKf;f tpjpAld; Nru;g;gjhy;> Mtpmtj;ij

apd; mikg;igj;  Jzpayhk;.   nkhj;j MtpaKf;fk;  P Ak; Mtp  mtj;ijapy;

A, B apd;  %y;gpd;dq;fs;  KiwNa y
A 

, y
B
 Ak; Mapd;>

P
A
 = P

.
 y

A

∴P
A
 =  (P

A
 + P

B
)y

A

∴P0

A
  x

A
 = (P0

A
 x

A
 + P0

B
x

B
)y

A

² ,uNthw;wpd; tpjpg;gb> P
A
  =  P0

A
.x

A

J}a MtpaKf;fkhdJ> khwh ntg;gepiyapy; xU khwpypahifahy;> ,yl;rpa

fiurnyhd;wpd; ahNjDk; $wpdJ  MtpaKf;fj;Jf;Fk;  jput mtj;ijapy;

mjd; %y; gpd;dj;Jf;Fk; ,ilapyhd  tiuG  xU  Neu;NfhlhFk;. B apYk;

ghu;f;f A ahdJ $Ljy; Mtpg;gwg;Gs;sjhff; fUJNthkhapd;>

mjhtJ P0

A
 > P0

B
  vdNt  T

b(A)
 <  T

b(B) 
 ,yl;rpaf;  fiurnyhd;wpd;;  jputq;fspd;

MtpaKf;fq;fSf;Fk; %y; gpd;dq;fSf;Fk; ,ilapyhd tiuG gpd;tUkhW

mikAk;. ,q;F P
AB 

 vd;gJ nkhj;j mKf;fkhFk;.  P
A
 , P

B
 vd;gd KiwNa A,

B  apdJ Mtp mKf;fq;fshFk;.

(Fwpg;G ahNjDk; mikg;gpd;; nkhj;j mKf;fk;  P
A 
apdJk; P

B 
apdJk; $l;Lj;

njhiff;Fr; rkkhdJ).

MtpaKf;fk;

P
A

P
AB

P
B

P0

B

P0

A

MtpaKf;fk;

x
B

0 1x
A

1 0

mikg;G
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cjhuzq;fs;:

vf;NrDk; vg;NuDk;>  ngd;rPDk;  njhYaPDk;>  GNuhNkh vNjDk; maNlh

vNjDk;> fhgd;ehw;;FNshiul;Lk; FNshNuhNghKk;

vdpDk;> ,t;thwhd fyitnahd;wpy; nfhjpepiyf;Fk; mikg;Gf;Fk; ,ilNa

Neu;Nfhl;Lj; njhlu;G fhzg;gLtjpy;iy.

• ,yl;rpakpy;yh njhFjpfs;,yl;rpakpy;yh njhFjpfs;,yl;rpakpy;yh njhFjpfs;,yl;rpakpy;yh njhFjpfs;,yl;rpakpy;yh njhFjpfs;

• ,yl;rpaf; fiury;fs; ,uNthw;wpd; tpjpf;F mikthd elj;ijiaf; fhl;Lk;.

,uNthw;wpd; tpjpapypUe;J tpyFk; fiury;fSk; cs;sd. ,yl;rpakw;w fiur

nyhd;wpd; ,il%yf;$w;W ftu;r;rp tpirfs; rkkw;wit. mjhtJ>

.   ,it ,yl;rpakw;w fiury;fshFk;.

• ,yl;rpakw;w fiury;fs; rpytw;wpd;  >  >   MFk;.

mjd; tpisthf jput  mtj;ijapypUe;J  Mtp mtj;ijf;F %yf;$Wfs;

nry;Yk; Rje;jpukhdJ ,yl;rpaf; fiury; nfhz;Ls;s mr;Rje;jpuj;ij tpl

FiwthdJ.

vdNt> MtpaKf;fk; - mikg;G tisapfs; fPo; Nehf;fpa tisitf; fhl;Lk;.

vdpDk;> nfhjpepiy mikg;G tisapfs; Nky; Nehf;fpa tisitf; fhl;Lk;.

T
b(B)

ntg;gepiy ntg;gepiy

T
b(A)

x
B

0 1x
A

1
0

mikg;G
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cjhuzk;: Gug;gNdhDk; nkjNdhYk;> biuFNshNuh nkNjDk; Gug;gNdhDk;>

vjNdhapf;F mkpyKk; ePUk;.

² ,t;thwhd fiury;fs; ,uNthw;wpd; tpjpapypUe;J kiw tpyfiyf; fhl;Ltjhff;
$wg;gLfpd;wJ. ,t;thwhd fiury;fisf; fyf;Fk; NghJ ntg;gepiy caUk;.
fdtsT FiwAk;.

² NkYk; rpy fiury;fspd;  kw;Wk;  MFk;. ,yl;rpaf;
fiury;fspy; %yf;$Wfistpl ,yFthf ,tw;wpd; %yf;$Wfs; jput
mtj;ijapypUe;J Mtp mtj;ijAs; GFk;.

,f;fiury;fspd; MtpaKf;fk; - mikg;G tisapfs; ,yl;rpa epiyapypUe;J
Nky; Nehf;fpAk;> nfhjpepiy mikg;G tisapfs; fPo;Nehf;fpAk; tpyFk;.

cjhuzk;: GNuhg;gNdhDk; fhgd;ilry;igl;Lk;> GNuhg;gNdhDk; ngd;uNdhDk;> vjNdhYk; ngd;rPDk;.

        mikg;G

,t;thwhd fiury;fs; ,uNthw;wpd; tpjpapypUe;J Neu; tpyfiyf; fhl;Lk;.

$Wfisf; fyf;Fk; NghJ ntg;gepiy FiwT Vw;gLk;. fdtsT mjpfupf;Fk;.

x
A

MtpaKf;fk;

mikg;G

P
B

P
A

MtpaKf;fk;

p AB

V.P

P
AB

P
B

P
A

VPVP

Negative deviation

Positive deviation

Ideal solution

0 1x
A

 x
B

T 0

b(A)

T 0

b(B)

TT

1                     0

Neu;tpyfy;
vjpu;t

py
fy
;

,yl;rpaf; fi
ury;



203

²²²²² vspa fha;r;rp tbj;jy;vspa fha;r;rp tbj;jy;vspa fha;r;rp tbj;jy;vspa fha;r;rp tbj;jy;vspa fha;r;rp tbj;jy;

² cg;G ePu;f; fiurnyhd;wpypUe;J J}aePiu Ntwhf;Ftjw;F vspa fha;r;rp

tbg;ig gad;gLj;jyhk;.

² fha;r;rp tbg;Gf; FLitf;F Nkyjpf cgfuzq;fshf xLf;fpnahd;Wk;

,zf;fpnahd;Wk; (Adapter)  Njitg;gLk;. (tsp xLf;fpf;Fk;> ePu; xLf;fpf;Fk;

,ilapyhd NtWghl;il tpsf;Ff).

² vspa fha;r;rp tbj;jypy; xU $W khj;jpuk; Mtp tyaj;jpy; GFfpd;wJ.

² ,yl;rpaf; fiury; my;yJ ,yl;rpa elj;ijf;F mz;ikapYs;s fiurypypUe;J

Mtpg;gwg;Gs;s ,U $Wfis Ntwhf;f gFjpglf; fha;r;rp tbj;jy; gad;gLk;.

² vspa fha;r;rp tbj;jy; cgfuzq;fNshL Nkyjpfkhf gFjpgLj;Jk; epunyhd;Wk;

gad;gLj;jg;gLk;.

² gFjpglf; fha;r;rp tbj;jy; %yk; ,uz;L jputq;fis xd;wpypUe;;njhd;W

NtWgLj;JtjhapUg;gpd; mtw;wpd; nfhjpepiyfSf;F ,ilNa fzprkhd

tpj;jpahrk; fhzg;gLjy; Ntz;Lk;. mjhtJ Mtpg;gwg;ghdJ fzprkhd msTf;F

xd;Wf;nfhd;W NtWgl;bUj;jy; Ntz;Lk;.

² ntt;NtW ntg;gepiyfspy; ngwf;$ba fha;r;rp tbg;gpd; mikg;ig mwptjw;F

nfhjpepiy - mikg;G mtj;ijg; glq;fs; kpfg; gad;gLk;.

² A, B  ,y; ,yl;rpa fiurypd; mtj;ijg; glk; khwh mKf;fj;jpy; NkNy

jug;gl;Ls;sJ.  T0

A
  > T0

B
 MFk;.

² A, B rk %y; fyitnahd;W nfhjpf;Fk; ntg;gepiy T
1
 MFk;.   T

1
 ntg;gepiyapy;

jput mtj;ijAld; rkdpiyapy; fhzg;gLk; Mtp mtj;ijapd; mikg;G X
1

MFk; (nfhjpepiy Fiwthd Nru;it> Mtp  mtj;ijapy; $Ljyhff; fhzg;gLk;).

² T
1
 ,y; nfhjpf;Fk; Mtpia xLf;Ftjhy; fpilf;Fk; jputj;jpd; mikg;G  X

1

MFk;. ,jpy; kpf cau;thd nrwptpy;  B mlq;fpAs;sik njupfpwJ.

² NkYk; X
1
 mikg;igf; nfhz;l jputj;jpd; nfhjpepiy T

2
  Fiwthdjhifahy;>

(T
1 
 Yk;) mJ Mtpahf epuypy; NkYk; NkNy nry;Yk;.  ,t;tifahd fha;r;rp

tbg;G gpupg;G nraw;ghLfs; gFjpgLj;Jk; epuypy; eilngWk;.

² ,t;thwhd ntt;NtW gpd;dLk; fha;r;rp tbg;G nrad;Kiwfs; gFjpgLj;Jk;

epuypDs; njhlu;r;rpahf epfOk;.

T
1

T
2

T
1

T
2

x
1

 x
A 0.5 1

00.5x
B

 Mtp

  jputk;

V

L

V = Mtpapd; mikg;G

L = jputj;jpd; mikg;G

T0

A
 = A ,d; nfhjp;epiy

T0

B
 = B  ,d; nfhjp;epiy

       mikg;G

0

1

T0

B

ntg;gepiy

T0

A

ntg;gepiy

Mtp 
 jpu

tk
;
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² ,Wjpahf tbjputkhf B ngwg;gLk;. FLitapYs;s fiury; A ,d; %y;gpd;dk;

gbg;gbahf mjpfupf;Fk;. vdNt mjd; nfhjpepiyAk; mjpfupf;Fk;. ,Wjpapy;

FLitapy; vQ;Rk; kPjp ngUkstpy; A MFk;.

² X
1
 mikg;igf; nfhz;l fiuryhdJ>  fha;r;rp tbf;Fk; NghJ  gFjpgLj;Jk;

epuypDs; NkNy nry;Yk; NghJ NtWgLk; tpjk; mk;Gf;Fwpfspdhy; fhl;lg;gl;

Ls;sJ.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (  (  (  (  (

² gpd;tUk; fiug;ghd; Nrhbfspd; ntt;NtW fdtsTfisf; fyf;f khztUf;Fr;

re;ju;g;gkspj;J> ntg;gepiyapy; Vw;gLk; NtWghl;il msf;FkhW mwpTWj;Jq;fs;.

1'  vf;Nrd; - vg;Nud;

2'  ePu; - vjNdhy;

3'  ePu; - vjNdhapf;fkpyk;

² mtjhdpg;Gf;fis tpgupg;gjw;F khztu;fSf;Fr; re;ju;g;gk; mspAq;fs;.

² ,uNthw;wpd; tpjpia mbg;gilahff; nfhz;l vspikahd vz;rhu;G gpur;rpid

fisj; jPu;g;gjpy; khztiu <LgLj;Jq;fs;.

² ,aYkhd re;ju;g;gq;fspy;;> rpy fiug;ghd;fspd;  %yf;$WfSf;F ,ilapyhd

,ilj;njhopw;ghL  rhu;gstpy; kpf  typikngWtjw;Fk;  kpf eyptiltjw;Fk;

VJthFk; fhuzq;fs; gw;wpf;  fye;JiuahLq;fs;.  cjhuzkhf CHCl
3
  ,w;Fk;

CH
3
COCH

3 
 ,w;Fk; ,ilapyhd  ftu;r;rp tpirfs; CHCl

3
 ,w;Fk; C

6
H

14
 ,w;Fk;

,ilapyhd ftu;r;rp tpiriatpl typikkpf;fit.

² (a) mw;fNfhy; cw;gj;jp (b) ngw;Nwhypak; Jha;jhf;fy; (c) O
2 
, N

2   
it tspapypUe;J

gpupj;jy; vd;gtw;iw gFjpglf; fha;r;rp tbj;jypd; gpuNahfq;fshf tpsq;Fq;fs;.

Liebig xLf;fp

tbjputk;

ePu; cs;Ns

ePu; ntspNa

fiurypd; FYf;fYf;F

vjpuhd rpWgspq;Ffs;

ntg;gk;

epuypd; topNa NkNy

gbg;gbahf ntg;gepiy

FiwAk;

fz;zhb

gspq;Ffspdhy;

epug;gg;gl;l epuy;

ntg;gkhdp tbjputj;jpd;

nfhjpepiyiaj; jUk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'013'013'013'013'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd; ngUk;

ghu;itf;Fupa gz;Gfis (macroscopic properties )

jPu;khdpg;gjw;fhf rkepiy gw;wpa vz;zf;fUitAk;

Nfhl;ghLfisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13.4 ( mupjpw;fiuAk; mad;Nru;itfis nfhz;l rkepiyj;

njhFjpfspd; ,ay;Gfis mstwp uPjpahf mwpthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 6

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² rpy mad; Nru;itfs; ePupy; kpf ed;whff; fiuAnkd;gijAk;> kw;Wk;

rpy Nru;itfs; ePupy; nrhw;g mstpy; fiuAnkd;gijAk; mwpthu;.

² mupjpy; fiuAk; kpd;gFnghUs;fSf;F  K
sp
 iag; gpuNahfpg;ghu;.

² nghJ mad; tpisitg; gpuNahfpg;ghu;.

² tPo;gbthf;fy; Kiw %yKk; mjid njhlu;e;J ntt;NtW Nrhjidg;

nghUl;fspy; tPo;gbTfspd; fiujpwid cgNahfpj;Jk;; fw;wad;fiis

,dq;fhz;ghu;.

² fiujpwd; ngUf;fj; jj;Jtj;jpd; mbg;gilapy;> tPo;gbTfspd; fiujpwid

tpsf;Fthu;.

² gl;baw;gLj;jg;gl;l fw;wad;fis> mf;fw;wad;fspd; mad;Nru;itfspd;

fiujpwd; ngUf;fj;jpd; mbg;gilapy; Ie;J $l;lq;fshf tFg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² ePupy; NaCl  ,d; fiujpwd; mz;zsthf 5 mol dm-3 MFk;. fiurypy; Na+

,w;Fk; Cl-  ,w;Fkpilapy; ,ilj;jhf;fk; (Interactions) fhzg;gLtjhy;> mit

vspaitahapDk; xd;wpypUe;J xd;W RahjPdkhditay;y.

² AgCl Nghd;w mupjpw; fiuAk; mad; Nru;itnahd;wpd; ePu; fiurypy; mtw;wpd;

mad;fs; RahjPdkhff; fhzg;gLk;. epuk;gpa fiurypy; mt;tad;fSf;Fk;>

jpz;kj;jpw;Fk; ,ilNa gpd;tUk; ,af;fr; rkepiy fhzg;gLk;.

AgCl(s)      Ag+(aq)  +  Cl- (aq)

rkepiy tpjpiag; gpuNahfpf;f

 [AgCl(s)] xU khwpypahFk;.

MfNt> K
sp

 = [Ag+(aq)][Cl-(aq)]

² K
sp

 MdJ Fwpj;j ntg;gepiyapy; khwpyp MFk;.  ,J fiujpwd; ngUf;fk;

vdg;gLk;.  AgCl  ,d; fiujpwd; x mol dm-3 Mapd; K
sp

 = x2 mol2 dm-6.

² cau; fiujpwd; cila cg;Gf;fSf;F nghJthf fiujpwd; ngUf;fk; gad;gLj;

jg;gLtjpy;iy.

² xU cg;gpd; mad;ngUf;fk; fiujpwd; ngUf;fj;ij kPwpdhy; tPo;gbthf;fk;

epfOk;.

c-k;:  vdpd; AgCl  tPo;gbthFk;.
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² tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs; tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs; tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs; tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs; tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;

² d7, d8, d9, d10 ,yj;jpud; fl;likg;Gila fw;wad;fspd; tPo;gbT Nkyjpf mNkhdpah

tpy; fiue;J mtw;wpd; cWjpahd rpf;fyad;fis KiwNa cUthf;Ffpd;wd.

   M2+(aq) + X2- (aq)    MX(s)

(d7) [Co(NH
3
)

6
]2+ - kQ;rs; fgpyk;  (d10) [Zn(NH

3
)

4
]2+ - epwkw;wJ

(d8) [Ni(NH
3
)

6
]2+ - fLk;ePyk;       (d10) [Ag(NH

3
)

2
]+ - epwkw;wJ

(d9) [Cu(NH
3
)

4
]2+ - kapy;ePyk;       (d10) [Cd(NH

3
)

4
]2+ - epwkw;wJ

² fw;wad;fspd; fyitia gpupg;gjw;fhd gbKiw fw;wad;fspd; fyitia gpupg;gjw;fhd gbKiw fw;wad;fspd; fyitia gpupg;gjw;fhd gbKiw fw;wad;fspd; fyitia gpupg;gjw;fhd gbKiw fw;wad;fspd; fyitia gpupg;gjw;fhd gbKiw

² gz;gwp uPjpahd gFg;gha;T tPo;gbT  Kiw %yk;  fw;wad;fspd; fyitia

gFg;gha;e;J Ie;J $l;lq;fshf gpupf;fg;gLfpd;wJ. ,g;gFg;gha;T KiwahdJ

Nju;T tPo;gbthf;fy; jj;Jtj;ij mbg;gilahff; nfhz;lJ.  xU jlitapy;

xU fw;waid kl;Lk; fiurypy;  ,Ue;J  tPo;gbthf;fy;  njupT nra;ag;gl;l

tPo;gbthf;fk; (Selective precipitation) vdg;gLk;.

$l;lk; - 1$l;lk; - 1$l;lk; - 1$l;lk; - 1$l;lk; - 1

xU fyitf; fw;wad;fisf; nfhz;l fiurypDs; Fspu;e;j Ijhd HCl   fiuriy

Nkyjpfkhf Nru;f;Fk; nghOJ   Ag+" Pb2+, Hg
2

2+  mad;fs; kl;Lk; fiujpwd; mw;w

FNshiul;Lf;fshf tPo;gbthf;fg;gLfpd;wJ.

          K
sp

 = 1.0 × 10-10 mol2 dm-6

         K
sp 

= 1.0 × 10-5 mol3 dm-9

         K
sp

 = 1.0 × 10-18 mol3 dm-9

² jho; K
sp 
ngWkhdj;ijAila ,t;FNshiul;Lfspd; mad;ngUf;fk; ,yFthf

fiujpwd; ngUf;fj;jpYk; mjpfupg;gjhy; ,yFthf tPo;gbthfpd;wd.

² kw;iwa gFjpahff; fiuaf; $ba FNshiul;Lf;fspy; K
sp 
cau;thf ,Ug;gjhy;

mt;tad;fs; fiurypy; fhzg;gLfpd;wd.

² nrwpe;j HCl  ,d; Kd;dpiyapy;  [PbCl
4
]2-my;yJ[PbCl

3
]- cUthFtjdhy;>

PbCl
2
 fiutijj; jLg;gjw;fhf HCl(aq)  Fspu;e;j> Ijhd HCl Mf Nru;f;fg;-

gLfpd;wJ.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; II

² $l;lk; I ,y; fiujpwdw;w FNshiul;Lf;fis mfw;wpa gpd; ngwg;gLk; tbjputk;

njhlu;e;Jk; mkpyj; jd;ikAilajhf ,Uf;Fk;. ,t;tb jputj;jpD}lhf H
2
S

nrYj;Jk; NghJ kpfTk; jho;thd K
sp

 ngWkhdj;ijAila fiujpwd; kpff;

Fiwe;j ry;igl;Lf;fs; khj;jpuk; tPo;tbthf;fg;gLfpd;wd.
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Pb2+ (aq) PbS(s)  ^fWg;G& Sn2+ (aq)  SnS(s) ^fgpyk;&

Cu2+ (aq) CuS(s)  ̂ fWg;G&  Sn4+ (aq)  SnS
2
(s) (kQ;rs;&

Hg2+ (aq) HgS(s)  ̂fWg;G& Sb3+ (aq)  Sb
2
S

3
(s) ^nrk;kQ;rs;&

Bi3+ (aq)  Bi
2
S

3
(s) ̂fWg;G& As3+ (aq)  As

2
S

3
(s) (kQ;rs;&

Cd2+ (aq)  CdS(s)  ^kQ;rs;&

K
sp(Pbs) 

  = 7× 10-28 mol2 dm-6 K
sp(SnS)

      = 1× 10-26 mol2 dm-6

K
sp(Cus) 

  = 4× 10-36 mol2 dm-6

 
    = 1× 10-93 mol5 dm-15

K
sp(Hgs)

   = 1× 10-52 mol2 dm-6     = 1× 10-22 mol5 dm-15

= 1× 10-97 mol5 dm-15

K
sp(CdS)

  = 8× 10-27 mol2 dm-6

² H
2
S f;F

² H+ mad; nrwpT mjpfkhf ,Ug;gjdhy; ry;igl;L mad; nrwpT xg;gPl;lstpy;

Fiwthf cs;sJ.  cau; K
sp 
ngWkhdKila  Mn2+" Zn2+" Co2+" Ni2+ mad;fs;

tPo;gbthjy; jLf;fg;gLfpd;wJ.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; III

² $l;lk; II ,y; ngwg;gLk; tbjputj;ij nfhjpf;f itg;gjd; %yk; fiue;Js;;s

H
2
Smfw;wg;gLk;. gpd;du; tbjputk; rpy epkplq;fSf;F nrwpe;j HNO

3
cld;

nfhjpf;fr; nra;Ak; NghJ Fe2+, Fe3+ Mf xl;rpNaw;wg;gLfpd;wJ. fiurYf;F

gpd;du; NH
4
Cl,  NH

4
OH Nru;f;fg;gLfpd;wJ.

Fe3+ (aq) Fe(OH)
3
 (s) ̂ nrq;fgpyk;&            = 1× 10-28 mol4 dm-12

Al3+ (aq) Al(OH)
3
 (s) ̂ntz;zpw Cd;gir tPo;gbT)    = 1× 10-33 mol4 dm-12

Cr3+ (aq) Cr(OH)
3
 (s) ̂ gr;ir&         = 1× 10-31 mol4 dm-12

² NH
4
Cl (aq)  NH

4

+ (aq) + Cl- (aq)

NH
4
OH (aq)  NH

4

+ (aq) + OH- (aq)

NH
4
OH  Xu; nkd;%yk;. vdNt fiurypy;  OH-  nrwpT kpfTk; jho;thf

,Uf;Fk;. NH
4
Cl  fiurypy; ,Ue;J ngwg;gLk; NH

4
+ mad;fs; rkepiyia

,lJ gf;fkhf ,lk;ngaur; nra;tjd; %yk; fiurypy; OH- madpd; nrwpT

kpfTk; Fiwtilfpd;wJ. kpfTk; rpwpa K
sp

 ngWkhdKila Al3+" Fe3+" Cr3+

Ijnuhl;irl;Lf;fspd; mad; ngUf;fk; fiujpwd; ngUf;fj;ij tpl mjpfupg;gjhy;>

Al [OH]
3
 , Fe [OH]

3
, Cr [OH]

3 
tPo;gbthfpd;wd.
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² cau; K
sp 
ngWkhdKila Ijnuhl;irl;Lf;fs; fiury; epiyapy; cs;sd.

K
sp
 ngWkhdq;fs;.

  = 1× 10-17 mol3 dm-9

  = 1× 10-5 mol3 dm-9

 = 1× 10-14 mol3 dm-9

 
 = 1× 10-11 mol3 dm-9

= 1× 10-16 mol3 dm-9

    = 1× 10-16 mol3 dm-9

² Fe(OH)
2 
 ,d; K

sp 
1× 10-14 mol3 dm-9.  vdNt  NH

4
Cl   Kd;dpiyapy;  Fe(OH)

2

Kw;whf tPo;gbTwhJ. vdNt Nrhjidg;  nghUl;fisr;  Nru;f;f  Kd;G Fe2+>

Fe3+ Mf xl;rpNaw;wg;gl Ntz;Lk;.

² Ni2+(d8), Co2+(d7), Zn2+(d10) Mfpad cWjpahd  mikNdh  rpf;fy; mad;fis

cUthf;Ftjd; %yk; fiury; epiyapy; fhzg;gLfpd;wd.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; IV

² $l;lk; III ,y; ngwg;gLk; tbjputk;  OH-  I nfhz;bUg;gJld;> %y Clfkhf

cs;sJ. ,f; fiurypD}lhf OH- Kd;dpiyapy;  H
2
S nrYj;jg;gLfpd;wJ.

,jdhy;  H
2
S  $l;lw; gpupifapdhy; cUthFk;   H+(aq),  OH- fshy; eLepiy

ahf;fg;gLk;.

² rkepiy tyJGwkhf efu;tjhy;> H
2
S gpupif mjpfupf;fg;gl S2-mad; nrwpT

fiurypy; mjpfupf;Fk;.

² fiurypy;  S2- nrwpT mjpfkhf ,Ug;gjhy;> fiujpwd; ngUf;fk; $ba Mn2+"

Zn2+" Co2+"Ni2+ Mfpatw;wpd; ry;igl;Lf;fs; tPo;gbthfpd;wd.

Zn2+ (aq) ZnS (s) K
sp(ZnS)

     = 1× 10-21 mol2 dm-6

    ^nts;is&

Mn2+ (aq) MnS (s) K
sp(MnS)

     = 1× 10-25 mol2 dm-6

        ^,sk;rptg;G&

Co2+ (aq) CoS(s) K
sp(CoS)

     = 1× 10-23 mol2 dm-6

         ^fWg;G&

Ni2+ (aq) NiS (s) K
sp(NiS)

     = 1× 10-28 mol2 dm-6

       (fWg;G&

   H
2
S(aq)   2H+(aq) + S2-(aq)

  H
2
O(l)

OH-(aq)
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$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; V

² $l;lk; IV ,y; ngwg;gLk; tbjputj;ij nfhjpf;fr; nra;J H
2
S  I mfw;wpa

gpd; rpwpjsT NH
4
Cl  IAk; Nkyjpf   NH

4
OH IAk; Nru;f;fTk;. fiuriy

ntg;gNkw;wpa gpd;du; (NH
4
)

2 
CO

3
 fiuriyr; Nru;f;fTk;.  Ca2+, Sr2+ , Ba2+ mad;fs;

fhgNdw;Wf;fshf tPo;gbTWk;.

Ca2+(aq)    CaCO
3
(s) K

sp
 = 3x10-9  mol2  dm-6

Sr2+(aq)     SrCO
3
(s) K

sp
 = 1x10-10 mol2  dm-6

Ba2+(aq)     BaCO
3
(s) K

sp
 = 5x10-9  mol2  dm-6

• nghJ mad; tpisTnghJ mad; tpisTnghJ mad; tpisTnghJ mad; tpisTnghJ mad; tpisT

• epuk;gpa AgCl fiurypDs; NaCl  ePu; fiuriy Nru;f;Fk; NghJ Cl- ,d; nrwpT

mjpfupf;Fk;. jug;gl;l ntg;gepiyapy; K
sp
  khwpyp Mifahy;> Clfj;jpy;

cs;s Ag+  ,d; nrwpT Fiwa Ntz;Lk;. vdNt AgCl  tPo;gbtilfpwJ.

mjhtJ Cl- fiurypy;  AgCl ,d; fiujpwdhdJ  Jha ePupy;  fiujpwidtpl

FiwthFk;. ,J nghJ mad; tpisT  vdg;gLk;.  ,j;jj;JtkhdJ  Ag+

mad;fSf;Fk; gpuNahfpf;fg;glyhk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (  (  (  (  (

² fiujpwd; ngUf;fk;> nghJ mad; tpisT njhlu;ghd gpurpdq;fis jPu;g;gjw;F

khztu;fSf;F topfhl;Lq;fs;.

² nfhLf;fg;gl;l khjpupapYs;s fw;wad;fis ,dq;fhz khztu;fis topg;gLj;Jq;fs;.

² nghUj;jkhd FNshiul;Lf;fs;> ry;igl;Lf;fs;> Ijnuhl;irl;Lf;fs;> fhgNdw;Wf;fs;

vd;gtw;wpd;  K
sp
ngWkhdq;fis xg;gpLk;gb gzpAq;fs;.

 ̂nts;is&

 ̂nts;is&

 ̂nts;is&
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'013'013'013'013'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd; ngUk;

ghu;itf;Fupa gz;Gfis (macroscopic properties )

jPu;khdpg;gjw;fhf rkepiy gw;wpa vz;zf;fUitAk;

Nfhl;ghLfisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13.5 ( nkd; mkpyq;fs;> nkd;fhuq;fs;> mkpy cg;Gf;fs;> fhu

cg;Gf;fis nfhz;l rkepiyj; njhFjp;fspd; ,ay;Gfis

EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 22

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

²  ,iz mkpyq;fs;>  %yq;fs;> gy;%y (gy;GNuhj;jpupf;) mkpyq;fs; vd;gtw;iw

mwpKfg;gLj;Jthu;.

²  K
w
, K

a
, K

b
  vd;gtw;wpid Nfhitfspy; ntspg;gLj;Jthu;.

² ,iz mkpy - %y Nrhbfspy; K
a
, K

b
 vd;gtw;Wf;fpilapyhd njhlu;ig epWTthu;.

² K
w
, K

a
, K

b
 iag; gad;gLj;jp gpurpdq;fisj; jPu;g;ghu;.

²  pH vd;gij tiuaWg;ghu;.

²  mkpy> fhu fiury;fspd; pH fzpj;jy;fSf;fhf rkd;ghLfisg; ngWthu;.

² jug;gl;l epakpg;GfSf;Fg; nghUj;jkhd fhl;bfisj; njupT nra;tjw;fhf fhl;bfs;

njhlu;ghd nfhs;ifiag; gad;gLj;Jthu;;.

² mkpy /  %y jhf;fq;fspy; rktYg; Gs;spapy; pH  ngWkhdj;ijf; fzpg;ghu;.

² ntt;NtW tifahd epakpg;GfSf;F> epakpg;G tiuGfis tiuthu;.

² rktYg;Gs;spf;fz;ikapy; rpwpa fdtsT  fiuriy  Nru;f;Fk;NghJ  pH ,y;

jpBu; khw;wk; Vw;gLtij mwpthu;.

² mkpy /  %y epakpg;GfSf;fhd fhl;bfs; nkd;dkpyq;fs; my;yJ nkd; %yq;fs;

vdf; $Wthu;.

² madhfhj epiyapy;> madhfpa  epiyapy; fhl;bfs;  ntt;NtW  epwq;fisf;

fhz;gpf;Fk; vdf; $Wthu;.

² xU fhl;bapd; pH tPr;R (epwkhw;w ,ilntsp) mf;fhl;bapd; $l;lw;gpupif khwpypapy;

(K
In
) jq;fpAs;sij tpsq;Fthu;.

² fhl;bapd; njupT mjd; pK
In   
,d; ngWkhdj;jpy; jq;fpAs;sJ vd;gijAk;>  mjd;

ngWkhdk; epakpg;gpd;  rktYg;Gs;spiaf; Fwpf;Fk; my;yJ rLjpahd pH khw;wk;

fhz;gpf;Fk; pH  tPr;ir Fwpf;Fk; vd;gijAk; Rl;bf; fhl;Lthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk;  ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk;  ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk;  ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk;  ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk;  (K
W 

&

² ePu; vt;tsTjhd; Jhajhf ,Ug;gpDk;> kpfr; nrhw;g mstpy; madhf;fkilAk;.

H
2
O(l) + H

2
O(l)    H

3
O+(aq) + OH-(aq)
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² mJ Xu; mkpy - %y rkepiyahFk;.  ,q;F ePu;  mjd;  ,izmkpyj;ijAk;

,iz%yj;ijAk; xNu Neuj;jpy; Njhw;Wtpf;Fk;.  ,r;rkepiy  kPJ rkepiy

tpjpiag; gpuNahfpg;gjhy;>

ePu; ngUkstpy; kpifahf ,Ug;gjhy;>  [H
2
O(l) ]2  xU khwpypahFk;.

∴ [H
3
O+(aq)] [OH

-
 (aq) ]  } khwpyp } K

w

K
w
  ePupd; mad; ngUf;fk; my;yJ ePupd; madhf;f khwpyp my;yJ ePpupd;

$l;lw;gpupif khwpyp vdg;gLk;.

Jha ePupy; H
3
O+(aq) ,dJk; OH-(aq) ,dJk; nrwpT rkdhdJ.

25 0C apy;>  K
w
 = 1.0 ×10-14 mol2 dm-6

[H
3
O+(aq)] = [OH

-
(aq)] = 1.x10-7 mol dm-3

² nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp  nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp  nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp  nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp  nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp / madhf;f khwpypmadhf;f khwpypmadhf;f khwpypmadhf;f khwpypmadhf;f khwpyp (K
a
)

²  HA tbt mkpynkhd;W ePupy; gpd;tUk; GNuhj;jd; gupkhw;wr; rkepiyapy;

fhzg;gLk;.

HA(aq) + H
2
O(l)  H

3
O+(aq) + A-(aq)

,q;F  A- vd;gJ mkpyj;jpd; ,iz %ykhFk;.

Ijhd fiurypy; ePupd; nrwpT khwpypahFk;.

K
a
 vd;gJ mkpyj;jpd; madhf;f / $l;lw;gpupif khwpypahFk;.

cjhuzk; ( CH
3
COOH(aq) + H

2
O(l)  H

3
O+(aq) + CH

3
COO-(aq)

K
a
  MdJ mkpyj;jpd; mkpy typik njhlu;ghd xU Rl;bahFk;.

² nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp  nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp  nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp  nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp  nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp / madhf;f khwpyp madhf;f khwpyp madhf;f khwpyp madhf;f khwpyp madhf;f khwpyp      (K
b
)

² ePu;f; fiurnyhd;wpy; cs;s %yk; B ,d; rpwg;gpay;ghd GNuhj;jd; gupkhw;w

rkepiyiaf; fUJifapy;>

 B(aq) + H
2
O(l)   BH+(aq) + OH-(aq)
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,q;F BH+ MdJ %yj;jpd; ,iz mkpykhFk;. Ijhd fiurypy; ePupd; nrwpT

khwpypahifahy;>

K
b
 vd;gJ %yj;jpd; madhf;f / $l;lw; gpupif khwpypahFk;.

cjhuzk; ( NH
3
(aq) + H

2
O(l)    NH

4

+(aq) + OH-(aq)

K
b
  ,id %yj;jpd; typikapd; mstPlhfg; gad;gLj;jyhk;.

²  K
a 
,w;Fk;,w;Fk;,w;Fk;,w;Fk;,w;Fk;     K

b 
,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G

² %ynkhd;wpd; GNuhj;jd; gupkhw;wr; rkepiyia mjd; ,iz mkpyj;jpw;Fk;

ePupw;Fk; ,ilapyhd ,ilj;jhf;fj;jpd; %yk; fhl;lyhk;.

BH+(aq) + H
2
O(l)  H

3
O+(aq) + B(aq)

%yj;jpd;  K
b
 ,w;Fk; ,iz mkpyk; +BH  d;  K

a
 ,w;Fk; ,ilapyhd ngUf;fj;ijf;

fUJk; NghJ>

K
w
 ePupd; mad; ngUf;fk; MFk;.

² nkd; mkpyq;fSk; nkd; %yq;fSk; ePupy; gFjpahf gpupifaile;J rkepiyia

cUthf;Fk;.

,izr;Nrhb

CH
3
COOH(aq) + H

2
O(l)        CH

3
COO-(aq) + H

3
O+(aq)

mkp;yk;1         %yk; 2 %yk; 1 mkp;yk; 2

  ,izr;Nrhb

,izr;Nrhb

NH
3
(aq) + H

2
O(l) NH

4

+(aq) + OH-(aq)

%yk; 1 mkp;yk; 2 mkp;yk; 1    %yk; 2

,izr;Nrhb
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² rkepiy tpjpiag; gpuNahfpf;f>

• HCl, HNO
3
 Nghd;w td; mkpyq;fSk; NaOH Nghd;w td; %yq;fSk; ePupy; Kw;whf

madhf;fkilAk;.

• vdNt gpupifiaf; fUj;jpw; nfhz;L> H+ , OH- nrwpit Neubahf Jzpayhk;.

²²²²² x];Nthy;bd; Ijhf;fy; tpjp x];Nthy;bd; Ijhf;fy; tpjp x];Nthy;bd; Ijhf;fy; tpjp x];Nthy;bd; Ijhf;fy; tpjp x];Nthy;bd; Ijhf;fy; tpjp

² nkd; mkpyq;fSk;> nkd; %yq;fSk; gFjpahf gpupifailtjhy;>  H+ my;yJ

OH-  nrwpit  ,yFthf  Jzpa  KbahJ.  mtw;iw   jug;gl;l > >

x];Nthy;bd; Ijhf;fy; tpjpiag; gad;gLj;jp Jzpayhk;.

² xU %y nkd;dkpyk; (nkd; xU GNuhj;jpupf; mkpyk;) HX ,d; 1 %iy V  fdts

tpy; nfhz;l fiuriyf; fUJf. mjd; gpupif msT .

HX(aq)  H+(aq)  +  X- (aq)

Muk;g msT / %y; = 1.0 0 0

rkepiy msT/%y; = ^1-α) α α

rkepiy nrwpT /mol dm-3 =             

Fwpj;j ntg;gepiyapy; Nkw;gb nkd;dkpyk; NkYk; gpupifailtjpy;iy Mifahy;>

mJnthU rkepiyj; njhFjpahff; fUjg;gLk;.
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rkepiy tpjpiag; gpuNahfpf;f>

 nkd;dkpyj;jpd; $l;lw;gpupif khwpyp MFk;.

= c  mjhtJ mkpyj;jpd; njhlf;fr; nrwpT MFk;.

,j;njhlu;ghdJ x];Nthy;bd; Ijhf;fy; tpjp vdg;gLk;.

 α<<1, MFk; NghJ 1−α  

�

 1

∴ K
a
 } α2 c (nkd; mkpyj;jpw;F)

∴ K
b 
} α2 c (nkd; fhuj;jpw;F)

nkd;mkpy> nkd;%y fiury;fspd; [H+(aq)],   [OH-(aq)] nrwpit ,r; rkd;ghL

fisg; gad;gLj;jp fhzyhk;.

² pH  ngWkhdk; ngWkhdk; ngWkhdk; ngWkhdk; ngWkhdk;

² fiury;fspy; fhzg;gLk; Ijnuhf;Nrhdpak; mad; [H
3
O+]  nrwpT rpyNtisfspy;

kpff; FiwthdjhFk;. ifj;njhopw; nrad;Kiwfs;> khriljy;> mkpy kio>

FUjp kw;Wk; clypurhadtpay; cl;gl ngUk;ghyhd eltbf;iffspd; NghJ

Clfj;jpy; [H
3
O+] kpf Kf;fpakhdJk; gaDilaJk; MFk;. ngUk;ghyhd

re;ju;g;gq;fspy; ePu;f; fiury;fspd; [H
3
O+] MdJ 10-5 ,ypUe;J 10 mol dm-3

tPr;rpy; fhzg;gLk;.

² vdNt fiury;fspd;  [H
3
O+] ,d; klf;ifg; ngWkhdj;ij ntspapLtJ

,yFthdJ. Ijnuhf;Nrhdpak; mad;fs; mjhtJ Ijurd; mad;fspd; nrwptpd;

vjpu;klf;ifg; ngWkhdNk pH vdg;gLfpd;wJ. ,q;F p apdhy; tYTk; H

,dhy; Ijnuhf;Nrhdpak;; mad;fs; my;yJ Ijurd; mad;fSk; Fwpg;gplg;

gLfpd;wd. fzpj uPjpapy; pH MdJ gpd;tUkhW rkd;ghl;bdhy; tiuaWf;;fg;gLk;.

² Nfhitapd; kiw (-) milahsk; fhuzkhf Ijurd; mad; nrwpT mjpfupf;Fk;

NghJ pH FiwtilAk;. NkYk; pH msTj; jpl;lj;jpy; xU myfpd; tpj;jpahrk;

Ijurd; mad; nrwptpd; 10 klq;F NtWghl;Lf;F xg;ghdJ.
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² td; mkpyf; fiury;fspd;  td; mkpyf; fiury;fspd;  td; mkpyf; fiury;fspd;  td; mkpyf; fiury;fspd;  td; mkpyf; fiury;fspd; pH If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;

² td; mkpyq;fs; ePupy; Kw;W KOjhf madhf;fkile;J fhzg;gLtjhff;

fUjg;gLk;. ,tw;wpd;  [H
3
O+] I mkpy nrwptpypUe;J Neubahfg; ngwyhk;.

mkpyk;; xU GNuhj;jpupf;  td; mkpykhapd;>  [H
3
O+]  mkpyj;jpd; %yu; nrwpTf;Fr;

rkkhdjhFk;.

cjhuzk; : 0.1 mol  dm-3 IjNuhf;FNshupf; mkpyf; fiuriyf; fUJk; NghJ>

HCl(aq) + H
2
O(l)    H

3
O+ (aq) + Cl-(aq)

∴ [H
3
O+ (aq) ] = 0.1 mol dm-3

-log
10 

0.1 = 1

∴  pH  = 1

• H
2
SO

4  
Nghd;w ,U %y  td;mkpyq;fs;  my;yJ  ,U GNuhj;jpupf; td;dkpyq;fs;

ePu;f; fiurypy; Vwj;jho  ngUk;ghYNk KOikahf madhf;fkilAk;.

H
2
SO

4
(aq) + 2H

2
O(l)  2H

3
O+ (aq) + (aq)

0.1 mol dm-3 ry;g+upf;fkpyf; fiurypy;  [H
3
O+(aq)] = 0.2 mol dm-3

(Kw;whd gpupif vdf; fUjp)

 log
10 

0.2  = -0.7

∴ -log
10 

0.2  =   0.7

∴  pH  =   0.7

² td; %yf; fiury;fspd;  td; %yf; fiury;fspd;  td; %yf; fiury;fspd;  td; %yf; fiury;fspd;  td; %yf; fiury;fspd; pH If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;

² td; %yq;fSk; ePupy;  Kw;whf  mad;fshff;  $l;lw; gpupifailAk; vdf;

fUjg;gLk;. vdNt mf;fiury;fspd; Ijnuhl;irl;L mad; nrwpit %yj;jpd;

nrwptpd; %yk; ,yFthfg; ngwyhk;.

cjhuzk;:  0.3 mol dm-3 Nrhbaikjnuhl;irl;Lf; fiuriyf;  fUJNthkhapd;>

NaOH (aq)  → Na+(aq) + OH
-
(aq)

 [OH-(aq)] = 0.3 mol dm-3

² ,q;F Ijurd; mad; nrwpit ePupd; mad; ngUf;fk; %yk; Jzpayhk;. 298 K

ntg;gepiyapy;  ePupd;  mad;ngUf;fk; 1×10-14 mol2 dm-6 MFk;.  vdNt>  ,t;

ntg;gepiyapy;>

[H
3
O+ (aq)] = 

 = 3.33 × 10-14 mol dm-3

 pH   = -log
10 

(3.33 × 10-14 )

= 13.5
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² nkd; mkpyf; fiury;fspd;  nkd; mkpyf; fiury;fspd;  nkd; mkpyf; fiury;fspd;  nkd; mkpyf; fiury;fspd;  nkd; mkpyf; fiury;fspd; pH     If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;If; fzpj;jy;

² nkd; mkpyq;fs; ePupy; g+uzkw;w tifapNy madhf;fkilAk;. vdNt> nkd;

mkpynkhd;wpd; ePu;f; fiurypy; gpd;tUk; rkdpiy fhzg;gLk;.

HA (aq) + H
2
O(l)  H

3
O+(aq) + A

-
(aq)

rkdpiy tpjpiag; gpuNahfpg;gjhy;>

           

HA  mkpyj;jpd; njhlf;f nrwpT C Ak; $l;lw;; gpupif msT α ck; Mapd;>

nkd;dkpyj;jpd; $l;lw; gpupifasT rpwpJ Mjyhy;>

α << 1 MFk; NghJ 1 - α   1

MfNt 

,t;thNw>

²²²²² td; %ynkhd;wpy; ,Ue;Jk;  nkd; mkpynkhd;wpypUe;Jk;  ngw;w cg;Gf;td; %ynkhd;wpy; ,Ue;Jk;  nkd; mkpynkhd;wpypUe;Jk;  ngw;w cg;Gf;td; %ynkhd;wpy; ,Ue;Jk;  nkd; mkpynkhd;wpypUe;Jk;  ngw;w cg;Gf;td; %ynkhd;wpy; ,Ue;Jk;  nkd; mkpynkhd;wpypUe;Jk;  ngw;w cg;Gf;td; %ynkhd;wpy; ,Ue;Jk;  nkd; mkpynkhd;wpypUe;Jk;  ngw;w cg;Gf;

fiurypd; fiurypd; fiurypd; fiurypd; fiurypd; pH     If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.

cjhuzk; :  CH
3
COO Na

         CH
3
COONa(s) + H

2
O(l)→ CH

3
COO-(aq) + Na+(aq)

,t;tad;fspd; ePu;g;gFg;ig fUj;jpw;nfhs;SNthk;.

Na+(aq) + H
2
O(l)  →    fUjj;jf;fjy;y.

CH
3
COO

-
 (aq) + H

2
O(l)  CH

3
COOH (aq) + OH

-
(aq)

rkepiy tpjpg;gb>
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  [H
2
O(l)] khwpypahifahy;>

  

cjhuzk; : 0.050 mol dm-3 Nrhbak; vjNdhNaw;Wf; fiurnyhd;wpd; Ijnuhl;irl;L

mad; nrwpT> jhf;f rjtPj ngWkhdk;> pH vd;gtw;iwf; fzpf;Ff.

vjNdhapf;fkpyj;jpd;  K
a
 = 1.8 ×10-5  mol  dm-3 MFk;.

fiurypd; OH
-
 nrwpT  x Mapd;>

[CH
3
COO

-
(aq)] =  (0.05  mol dm-3 - x)

[OH
-
(aq)]     =   x

[CH
3
COOH(aq)] =  x

∴ 5.6 ×10-10  mol  dm-3   =  

                                                       

                                           x = [OH
-
(aq)] = 5.3 ×10-6  mol  dm-3

jhf;f rjtPjk;  = 
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    ²  nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;  nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;  nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;  nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;  nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;

     fiurypd;      fiurypd;      fiurypd;      fiurypd;      fiurypd; pH iaf; fzpj;jy;.iaf; fzpj;jy;.iaf; fzpj;jy;.iaf; fzpj;jy;.iaf; fzpj;jy;.

cjhuzk; :  NH
4
Cl

NH
4
Cl(s) + H

2
O(l)   NH

4
+(aq) + Cl-(aq) (Kw;whf madhf;fkile;Js;sJ.)

,t;tad;fspd; ePu;g;gFg;ig fUj;jpw;nfhs;SNthk;.

NH
4

+ (aq) + 2H
2
O(l)   NH

4
OH(aq) + H

3
O+(aq)

Cl
-
(aq) + H

2
O(l)    Gwf;fzpf;fj;jf;fJ.

[H
2
O(l)] khwpypahifahy;>

Mdhy;>

          

K
w
, K

b 
,[NH

4
+(aq)] vd;git njupAkhifahy; [H

3
O+(aq)], pH vd;gtw;iwf;

fzpf;fyhk;.

² fiurnyhd;wpd;  fiurnyhd;wpd;  fiurnyhd;wpd;  fiurnyhd;wpd;  fiurnyhd;wpd; pH          ngWkhdj;ij Jzpjy;ngWkhdj;ij Jzpjy;ngWkhdj;ij Jzpjy;ngWkhdj;ij Jzpjy;ngWkhdj;ij Jzpjy;

² xU fiurypd;  pH  I

² fhl;bfisg; gad;gLj;Jtjd; %yKk;

² fhl;bj; jhs;fisg; gad;gLj;Jtjd; %yKk;

² pH khdpia gad;gLj;Jtjd; %yKk;

Jzpayhk;.
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² fhl;bfs; njhlu;ghd nfhs;if fhl;bfs; njhlu;ghd nfhs;if fhl;bfs; njhlu;ghd nfhs;if fhl;bfs; njhlu;ghd nfhs;if fhl;bfs; njhlu;ghd nfhs;if

² ve;j mkpy-%yf; fhl;bAk; nkd;dkpyk; my;yJ nkd;%yk; MFk;.  ,it xU

Fwpg;gpl;l pH  ngWkhdj;jpw;Ff;  fPNo xU epwj;ijAk;  xU  Fwpg;gpl;l  pH

ngWkhdj;jpw;F NkNy NtnwhU epwj;ijAk; fhz;gpf;Fk;.

² mkpy-%y fhl;bia nkd;dkpykhff; fUJf. mJ HIn ,dhy; Fwpg;gplg;gLk;.

² ePu; Clfj;jpy; ,f;fhl;bahdJ gpd;tUk; rkdpiyapy; fhzg;gLk;.

HIn(aq) + H
2
O(l)       H

3
O+(aq) + In-(aq)

epwk; I                    epwk; II

K
a 
f;Fg; gjpyhf rkepiyahdJ khwpyp  K

In  
,dhy; tpgupf;fg;gLk;. ,J fhl;b

gad;gLj;jg;gLtijf; Fwpf;fpwJ.

² HIn ck; In
-
 ck; ,uz;L Ntwhd epwq;fisf; nfhz;lit.

² mkpynkhd;;iwr; Nru;f;Fk; NghJ rkepiyahdJ ,lJGwj;ijr; rhUtjhy;

HIn ,d; epwk; njupAk;. epwk; I  njupAk;.

² %ynkhd;iw Nru;f;Fk; NghJ  ePf;fg;gLtjhy; rkepiy tyJGwkhf

efUk;. In
- 
 ,d; epwk; Kjd;ik ngWk;. vdNt epwk; II njupAk;.

² jho; pH ,y; epwk; I Njhd;WtJ jho; epwk; vd;Wk;> cau; pH  ,y; epwk; II

Njhd;WtJ cau; epwk; vd;Wk; $wg;gLk;.

² fiurnyhd;wpd;  pH, pK
In
  ,w;F rkdhFk;NghJ  In

- 
,dJk; HIn ,dJk;

rk%y;fs; cila fyitf;Fj; jdpr; rpwg;ghd ,ilepwk; fhl;rpaspf;Fk;.

² fhl;bnahd;wpd; pH  tPr;R   pK
In
 + 1 ,w;Fk; pK

In
 - 1 ,w;Fk; ,ilNa mikAk;

NghJ mz;zsthf ,uz;L pH  myFfSf;F ,ilapNyNa epwkhw;wk; Vw;gLk;.

fhl;bfhl;bfhl;bfhl;bfhl;b  pH tPr;RtPr;RtPr;RtPr;RtPr;R        jho; jho; jho; jho; jho; pH vy;iyf;Fvy;iyf;Fvy;iyf;Fvy;iyf;Fvy;iyf;F cau;  cau;  cau;  cau;  cau; pH vy;iyf;F  vy;iyf;F  vy;iyf;F  vy;iyf;F  vy;iyf;F         pK
In

fPOs;s epwk;     NkYs;s epwk;fPOs;s epwk;     NkYs;s epwk;fPOs;s epwk;     NkYs;s epwk;fPOs;s epwk;     NkYs;s epwk;fPOs;s epwk;     NkYs;s epwk;

1. nkijy; nrk;kQ;rs;    2.9-4.6 rptg;G kQ;rs; 3.7

2. nkijy; rptg;G     4.2-6.3 rptg;G kQ;rs; 5.0

3. GNuhNkhijNkhy; ePyk; 6.0-7.6 kQ;rs; ePyk; 7.1

4. gpNdhj;jyPd; 8.3-10.0 epwkw;wJ rptg;G 9.6
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² xU Fwpj;j epakpg;Gf;F nghUj;jkhd fhl;biaj; njupTnra;a> mf;fhl;bapd;

epwkhw;w pH tPr;R epakpg;gpd; jpBu; pH khw;wj;jpDs; (epiyf;Fj;Jg;gFjp) rktYg;

Gs;spia cs;slf;fpajhf ,Uj;jy; Ntz;Lk;.

² fhl;bapd; pK
In
 ,  epakpg;gpd; rktYg;Gs;sp pH ,w;F rkd; vdpd; me; epakpg;Gf;F

mf;fhl;b kpfg; nghUj;jkhdJ.

²  mkpy-%y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy-%y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy-%y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy-%y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy-%y epakpg;gpd;; ntt;NtW Gs;spfspy; pH ngWkhdj;ij fhzYk;>ngWkhdj;ij fhzYk;>ngWkhdj;ij fhzYk;>ngWkhdj;ij fhzYk;>ngWkhdj;ij fhzYk;>

     pH tiuG tiujYk;tiuG tiujYk;tiuG tiujYk;tiuG tiujYk;tiuG tiujYk;

² jhf;fk; Kw;Wg; ngWk; Gs;sp rktYg;;Gs;sp vdg;gLk;. td;mkpy-td;%y eLepiy

ahf;fj;jpy; rktYg;Gs;spapy; [H+(aq)] = [OH-(aq)] MFk;.

² td; mkpy td; %y eLepiyahf;fj;jpy; rktYg;Gs;spapy; fw;wad; ̂c-k;' Na+,

K+&  my;yJ md;dad; (cjhuzk;:  Cl-, NO
3
-& ePu;g;;gFg;giltjpy;iy.  vdNt>

rktYg;Gs;spapy; pH  7. ,q;F rktYg;Gs;spapd; pH , H
2
O ,d; gpupif mstpdhy;

kl;Lk; jPu;khdpf;fg;gLk;.

² Mdhy;> kw;iwa epakpg;Gf;fspy; nkd;%yj;jpd; fw;wad; my;yJ nkd; mkpyj;jpd;

md;dad;  ePu;;g;gFg;Gf;Fl;gLtjhy;>  mtw;wpd;  ePug;;gFg;G  jd;ik tpisTf;

fiurypd; pH  I jPu;khdpf;Fk;.

cjhuzk;: 1cjhuzk;: 1cjhuzk;: 1cjhuzk;: 1cjhuzk;: 1

NH
4

+ (aq)  + H
2
O (l)   NH

4
OH (aq) + H+ (aq)

,q;F [H+] > [OH-]

tpisTf; fiury; mkpyj; jd;ikahdJ.

vdNt> rktYg; Gs;spapy;  pH < 7'0 MFk;.

cjhuzk;: 2cjhuzk;: 2cjhuzk;: 2cjhuzk;: 2cjhuzk;: 2

CH
3
COO- (aq) + H

2
O (l) CH

3
COOH (aq) + OH- (aq)

,q;F [OH-] > [H+]

tpisTf; fiury; %yj; jd;ikahdJ. rktYg; Gs;spapy;  pH > 7'0 MFk;.

² gpd;tUk; epakpg;ig fUj;jpw; nfhs;sTk;.

Muk;g  pH  } 1'0

5'0 cm3  NaOH  Nru;f;fg;gl;l gpd;  pH =

=  1.1761

  1.2

0.1 mol dm-3 NaOH

25.00cm3  , 0.1 mol dm-3 HCl
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 24'0 cm3  NaOH  Nru;f;fg;gl;l gpd;   pH   =

=  2.6778

 2.7

       rktYg;Gs;spapy; pH = 7

 26'0 cm3 NaOH  Nru;f;fg;gl;l gpd;  pH  = 

         =  11.2924

         11.3

² epakpg;G tisapfs;epakpg;G tisapfs;epakpg;G tisapfs;epakpg;G tisapfs;epakpg;G tisapfs;

^1& td; mkpy / td;%y epakpg;G

(a)

(b)

          cU 13.5.1 : td; %y           cU 13.5.1 : td; %y           cU 13.5.1 : td; %y           cU 13.5.1 : td; %y           cU 13.5.1 : td; %y / td;mkpy epakpg;G tisap td;mkpy epakpg;G tisap td;mkpy epakpg;G tisap td;mkpy epakpg;G tisap td;mkpy epakpg;G tisap

 0.100 mol dm-3 NaOH

25.00 cm3 of  0.100 mol dm-3 HCl

 0.001 mol dm-3 NaOH

25.00 cm3 of   0.001 mol dm-3 HCl

(a)

(b)

  ----------------------------------------------------------

         5             10              15              20              25            30

                              NaOH ,d; fdtsT  cm3

-----------------------------------------------------------------------------------  rktYg;Gs;sp



222

² epakpg;G (a) MdJ rktYg;Gs;spf;fz;ikapy; pH 3 njhlf;fk; 11 tiu rLjpahd

khw;wj;ijf; fhz;gpf;fpd;wJ.  vdNt  ,t; epakpg;gpd;  KbTepiyg; Gs;spia

mwpa ,t;tPr;rpy; pK
In  
cila vf;fhl;bAk; gad;gLj;jyhk;.

cjhuzk;: nkijy; nrk;kQ;rs; (pK
In 

= 3.7)

    GNuhijNkhy; ePyk;   (pK
In 

=  7)

    gpNdhj;jyPd;    (pK
In 

= 9.6)

² jhf;fpfspd; nrwpT jho;thf cs;sNghJ rLjpahd pH khw;w tPr;R  Fiwfpd;wJ.

epakpg;G (b)  Ig; ghu;f;f.  vdNt  NkNy  Fwpg;gpl;l %d;W  fhl;bfspy; ,t;

epakpg;Gf;F GNuhNkhijNkhy; ePyf;fhl;bia kl;Lk; gad;gLj;jyhk;.

^2& td; %y td; %y td; %y td; %y td; %y / nkd; mkpy epakpg;G. nkd; mkpy epakpg;G. nkd; mkpy epakpg;G. nkd; mkpy epakpg;G. nkd; mkpy epakpg;G.

HA (aq)  H+ (aq) + A- (aq)              (K
a 
= 1 x 10-5 mol dm-3)

A- (aq) + H
2
O (l)    HA (aq)  + OH- (aq)

² mz;zsthf Muk;g pH  I fzpj;jy;

           

[H+(aq)]2 = 10-6 mol2 dm-6

[H+(aq)]  = 10-3 mol dm-3

   ∴ pH  = 3.0

² rktYg; Gs;spapy; mz;zsthd pH I fzpj;jy;.

nkd;dkpyj;jpd; ,iz%y ePu;g;gFg;igf; fUJf.

0.100 mol dm-3 NaOH

25.00 cm3, 0.100 mol dm-3 HA
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   rktYg;Gs;spapy; [HA(aq)] = [OH-(aq)]

[A-(aq)] ,d; nrwpT 0.05 mol dm-3  vdf; fUJNthkhapd;>

  

[OH-(aq)]2 = 0.05 x 10-9  mol dm-3

    pOH = 5.15

 pH = 14.0 - 5.15 = 8.85

² 0.1 

-3mol dm

 NaOH  fiuriy 0.1  nkd; mkpyj;Jld; (HA) Nru;f;Fk;

nghOJ Vw;gLk; pH khw;wj;ij tiuG fhl;Lfpd;wJ (pK
a
 = 5.0).

cU : 13.5.2 : td;%y cU : 13.5.2 : td;%y cU : 13.5.2 : td;%y cU : 13.5.2 : td;%y cU : 13.5.2 : td;%y / nkd;mkpy epakpg;G tisap nkd;mkpy epakpg;G tisap nkd;mkpy epakpg;G tisap nkd;mkpy epakpg;G tisap nkd;mkpy epakpg;G tisap

² NkYs;s epakpg;gpy; rLjpahd pH khw;wk; 7.5 ,w;Fk; 10.0  ,w;Fk;  ,ilapy;

cs;sJ.  MfNt nghUj;jkhd fhl;bfSs; xd;W gpNdhj;jyPd; MFk;.

(3) td; mkpy (3) td; mkpy (3) td; mkpy (3) td; mkpy (3) td; mkpy / nkd; %y epakpg;Gnkd; %y epakpg;Gnkd; %y epakpg;Gnkd; %y epakpg;Gnkd; %y epakpg;G

0.100 mol dm-3 HCl

25.00 cm3, 0.100 mol dm-3 MOH

 ------------------------------------------------- rktYg;Gs;sp

 NaOH ,d; fdtsT  cm3
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MOH ,d; pK
b 
= 5.0 vdf; fUJNthkhapd;

Muk;g  pH mz;zsthf

MOH (aq)  M+ (aq) + OH- (aq)

[OH- (aq)]2 = 1 x 10-6 mol2 dm-6

[OH- (aq)] = 1 x 10-3 mol dm-3

pOH = 3.0

14.0 – pOH = pH = 11.0

² rktYg; Gs;spapy; pH

[M+ (aq)] = 0.05 mol dm-3

M+ (aq) + H
2
O (l)  

�

  MOH (aq) + H+ (aq)

[H+aq]2 = 0.05 x 10-9 mol2 dm-6

pH = 5.15

      cU cU cU cU cU 13.5.3 : Na
2
A -HCl  td;dkpytd;dkpytd;dkpytd;dkpytd;dkpy / nkd;%y epakpg;G tisapnkd;%y epakpg;G tisapnkd;%y epakpg;G tisapnkd;%y epakpg;G tisapnkd;%y epakpg;G tisap

² NkYs;s epakpg;gpy; rLjpahd pH  khw;wk; mz;zsthf 3 ,w;Fk; 6 ,w;Fk;

,ilg;gl;lJ.  MfNt nghUj;jkhd fhl;bfSs; xd;W nkijy; nrk;kQ;rs;

MFk;.

K

------------------------------------  rktYg;Gs;sp

 HCl ,d; fdtsT  cm3
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(4)   nkd;dkpy /  nkd;%y epakpg;gpy;  rktYg;Gs;spf;fz;ikapy;  rLjpahd

pH  khw;wk; ,y;iy.  MfNt fhl;bia cgNahfpj;J KbTepiyg; Gs;spia

kpfj; jpUj;jkhf fz;Lgpbj;jy; fbdkhdJ.

(5) 25.00 cm3, .05 mol dm-3 Na
2
A ePu;f;fiurYf;Fk; 0.10 mol dm-3 HCl fiurYf;Fk;

,ilapyhd epakpg;G (A = nkd;dkpyj;jpd; ,iz%yk; cjhuzk;: )

H
2
A  mkpyj;jpd; = 6  vdTk;  = 10 vdTk; nfhs;f.

                        HCl ,d; fdtsT  /cm3

KjyhtJ KbTepiyg;Gs;sp 12.50

,uz;lhtJ KbTepiyg;Gs;sp 25.00

               cU 13.5.4 :        cU 13.5.4 :        cU 13.5.4 :        cU 13.5.4 :        cU 13.5.4 : Na
2
A -----HCl      epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG

² KjyhtJ KbTepiyia gpNdhj;jyPd; fhl;bia cgNahfpj;Jf; fz;lwpayhk;.

,uz;lhtJ  KbTepiyia  nkijy;  nrk;kQ;rs; fhl;bia cgNahfpj;Jf;

fz;lwpayhk;.

² gpNdhj;jyPd; fhl;b cgNahfpj;jhy;  epakdp ngWkhdk; 12.5 cm3MFk;. nkijy;

nrk;kQ;rs; fhl;b cgNahfpj;jhy; epakdp ngWkhdk; 25.0 cm3
 
MFk;.

12.50                    25.00     Volume of HCl/cm3

 14 -

 12 -

 10 -

  8  -

  6 -

  4  -

  2  -

 pH
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²  Na
2
CO

3
 / HCl  epakpg;G epakpg;G epakpg;G epakpg;G epakpg;G

² tpsf;fk; NkYs;sthW:

H
2 
CO

3

  ,d; = 6.37 k; = 10.33 k; MFk;.

1aK

= 4.27 x 10-7 mol dm-3  = 4.68 x 10-3 mol dm-3  MFk;.

 ,  ngWkhdq;fis cgNahfpj;J NkYs;s epakpg;gpd; ,UrktYg;Gs;spfspd;

pH Ij; Jzpayhk;.

25.00 cm3, 0.05 mol dm-3 Na
2
CO

3
 MdJ 0.1 mol dm-3 HCl cld; epakpf;fg;gLk;NghJ>

     HCl ,d; fdtsT  /cm3

     KjyhtJ KbTepiyg;Gs;sp       12.50

,uz;lhtJ KbTepiyg;Gs;sp 25.00

KjyhtJ KbTepiyg;Gs;sp gpd;tUk; jhf;fk; epiwTw;w gpd;du; Vw;gLk;.

KjyhtJ KbTepiyg;Gs;spapy; gpd;tUk; rkepiy Vw;gLk;.

,q;F>
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vdNt KjyhtJ KbTepiyg;Gs;spapy; pH = 9.55.

,uz;lhtJ KbTepiyg;Gs;sp gpd;tUk; jhf;fk; epiwTw;w gpd;du; Vw;gLk;.

,uz;lhtJ KbTepiyg;Gs;spapy; gpd;tUk; rkepiy Vw;gLk;.

vdNt ,uz;lhtJ KbTepiyg;Gs;spapy; pH = 3.99.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² g+f;fisf; nfhz;L fhl;bfisj; jahupf;f khztiug; $Wq;fs;.

² fhl;bfis $ pH jhisg; gad;gLj;jp fhl;bf; fiurnyhd;wpd; pH  ngWkhdj;ijj;

Jzpa khztiug; gzpAq;fs;.

² pH ngWkhdj;ijr; Nrhjpg;gjhy;>  cg;Gf; fiury;fspdJ mkpy> fhu> eLepiyj;

jd;ikia Jzpaf; $Wq;fs;.

² td; mkpy - td;%y epakpg;gpd; NghJ ntt;NtW epiyikfspy; my;yJ gbfspy;

pH I fzpf;f khztu;fis topelj;Jq;fs;.

² khztu;fis ntt;NtW epakpg;Gf;fSf;fhd epakpg;G tisapfis tiua Vw;ghL

nra;aTk;.

² td; mkpy - td; fhuk;

² td;%yk; - nkd; mkpyk;

² nkd;%yk;;; - td; mkpyk;

² epakpg;Gf;Fg; nghUj;jkhd fhl;bfis Nju;e;njLf;Fk;gb khztu;fis <LgLj;Jq;fs;.

² xU Fwpj;j epakpg;gpw;F ntt;NtW fhl;bfis  cgNahfp;f;Fk; nghOJ epakd

thrpg;ig (titre value) fzpf;Fk;gb Cf;FtpAq;fs;.

² xd;Wf;F Nkw;gl;l gbfis (2 gbfs;) nfhz;l epakpg;G tisapapid tiutjw;fhd

mwpTWj;jy;fis toq;Fq;fs;.

cjhuzk;:  Na
2
CO

3
(aq),  HCl(aq)
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'013'013'013'013'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd; ngUk;

ghu;itf;Fupa gz;Gfis (macroscopic properties )

jPu;khdpg;gjw;fhf rkepiy gw;wpa vz;zf;fUitAk;

Nfhl;ghLfisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13.6 ( Njitf;Nfw;wthW jhq;fy; fiury;fisj; jahupg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

²  jhq;fw; fiury;fis msT uPjpapYk;  gz;G uPjpapYk; gapy;thu;.

² xU %y jhq;fy; njhFjpf;fhf khj;jpuk; vd;lu;rd; rkd;ghl;ilg; ngWthu;.

² vd;lu;rd; rkd;ghl;il vspikahd  fzpj;jy;fSf;F gad;gLj;Jthu;.

² jhq;fy; njhFjpnahd;wpd; pH ngWkhdj;ijAk;> jhq;Fkhw;wiyAk;  gz;gwp uPjpahf

Tk; mstwp uPjpahfTk; tpsf;Fthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² fzpg;G %yNkh> pH jhis gad;gL;j;jpNah ,urhad uPjpahf JhaePu; 1.0  dm -3

cld; 0.1mol dm -3  HCl my;yJ NaOH  I fiurypd; 1.0 cm3  I Nru;g;gjd;

%yk; pH  ngWkhdk; 3 myFfshy; tpj;jpahrkilAk; vdf; fhl;lyhk;. ,J

rpwpjsT mkpyk; my;yJ %yk; pH ngWkhdj;jpy; kpfg; ngupa NtWghl;il

Vw;gLj;Jk; vd;gijf;fhl;LfpwJ. Mdhy; rpy fiury;fs; my;yJ njhFjpfs;

,t;thwhd khw;wq;fis jLf;ff;$bait.

² jhq;fw; fiuryjhq;fw; fiuryjhq;fw; fiuryjhq;fw; fiuryjhq;fw; fiury; vd;gJ nrhw;g msTfspy;  H+ my;yJ OH- I my;yJ

ePiur; Nru;f;Fk; NghJ fiurypd; pH ngWkhdk; NtWgLtjpy; vjpu;g;Gf; fhl;Lk;

fiury;fshFk;.

² 0.l mol dm -3 CH
3
COOH(aq) ,d;  50.00 cm3 Ig; ngw;W  0.l mol dm -3  NaOH

fiurypd; gpd;tUk; fdtsTfisr; Nru;j;Jr; nry;Yk; NghJ njhFjpapd;  pH

ngWkhdk; NtWgLk; tpjk; ml;ltizapy; fhl;lg;gl;Ls;sJ.

Nru;f;fg;gl;l

0.1 mol dm-3

NaOH fdtsT$cm3

 0.00

 5.00

10.00

15.00

20.00

25.00

35.00

45.00

50.00

njhFjpapd;

          pH ngWkhdk;

2.88

3.88

4.15

4.39

4.60

4.75

5.12

5.71

8.75
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Nkw;gb ml;ltizapd;gb  NaOH(aq) 10 cm3 ,w;Fk;> 25 cm3 ,w;Fk; ,ilapy;

Nru;j;jNghJ  pH ngWkhdKk; kpfr; rpwpa mstpNyNa khw;wkile;Js;sJ.

mjhtJ ,t;tPr;rpDs; Gwj;NjapUe;J Nruf;fg;gl;l NaOH  fhuzkhf pH ngWkhd

khw;wj;ij Fiwj;Jf; nfhs;tjw;fhf njhFjp xUtpj vjpu;g;igf; fhl;bAs;sJ.

,j;njhopw;ghL jhq;fy; njhopw;ghL vdg;gLfpd;wJ.

²  jhq;fy; njhFjpfs;   jhq;fy; njhFjpfs;   jhq;fy; njhFjpfs;   jhq;fy; njhFjpfs;   jhq;fy; njhFjpfs; (buffer systems)

² nkd;dkpynkhd;W mjd; ,iz %yj;Jld;  fye;jpUf;Fk;  njhFjp jhq;fy;

,ay;igf; fhl;Lk;.

cjhuzk;  (  CH
3
COOH(aq) ck; CH

3
COONa(aq) njhFjp.

² nkd;%ynkhd;W mjd; ,iz mkpyj;Jld;  fye;jpUf;Fk; njhFjp jhq;fy;

,ay;igf; fhl;Lk;.

cjhuzk; (  NH
4
OH(aq) k; NH

4
Cl(aq) njhFjp.

² jhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;

cjhuzk;  (  (i) CH
3
COOH(aq) > CH

3
COONa(aq) njhFjp.

(KOikahf $l;lw;gpupifailAk;.)

 (gFjpahf $l;lw; gpupif

   ailAk;).

,j;njhFjpf;F Gwj;NjapUe;J H
3
O+ (aq)  nrhw;gsT Nru;g;gjhy;>

Nkw;gb jhf;fj;jpd;gb>  CH
3
COOH(aq) ,idj; Njhw;Wtpj;jthW H+(aq) njhFjpap

ypUe;J ePq;Ftjhy; njhFjpapd; pH  ngWkhdk;  ngUkstpw;F khwhJ fhzg;gL

fpd;wJ. ,q;F CH
3
COONa(aq)  $l;lw; gpupifailtjhy;>  NghJkhd msTf;F

CH
3
COO(aq) fiurYf;F toq;fg;gl;Ls;sJ.

² ,j;njhFjpAld; Gwj;NjapUe;J nrhw;gsT OH
-
(aq)

 
Nru;f;Fk; NghJ

OH
-
(aq) + H

3
O+(aq)   2H

2
O(l) vd eypthff; $l;lw; gpupifailAk;.  H

2
O Ij;

Njhw;Wtpf;Fk;. Gwj;NjapUe;J Nru;j;j OH
-
(aq)  njhFjpapypUe;J ePq;Ftjhy;>

njhFjpapd; FiwtilAk; H+(aq) nrwpitg; NgZtjw;fhf> CH
3
COOH gpupif

ailAk;.  pH ngWkhdk; ngUk;ghYk; khwpypahFk;.

cjhuzk; ( ̂ ii& NH
4
OH(aq), NH

4
Cl(aq) njhFjp

NH
4
OH(aq) 

+

4NH (aq)

 + OH
-
(aq)

NH
4
Cl(aq) →  + Cl

-
(aq)

,f;fiurYld; Gwj;NjapUe;J  nrhw;gsT  H+(aq)  Nru;f;Fk;NghJ>

H+(aq) + OH
-
(aq)   H

2
O (l)   vd;wthW H

2
O I  Njhw;Wtpj;J  Nru;f;fg;gl;l

H+(aq) ngUk;ghYk; njhFjpapy; ,Ue;J  ePf;fg;gLk;. mg;NghJ njhFjpapypUe;J

OH- (aq)  FiwtilAk;. OH
-
(aq)   nrwpitg;  NgZtjw;fhf NH

4
OH  $l;lw;

gpupifailAk;.  njhFjpapd;  pH ngWkhdk; ngUkstpw;F khwhjpUf;Fk;.

² ,f;fiurYld; Gwj;NjapUe;J OH
-
(aq)  Nru;f;Fk; NghJ>

+ OH
-
(aq) → NH

4
OH(aq)  Njhw;Wtpj;jthW> OH

-
(aq) If;  Fiwj;Jf;

nfhs;Sk;.   pH ngWkhdk; ngUsktpw;F khwhjpUf;Fk;.

CH
3
COO-(aq)  + H

3
O+(aq)           CH

3
COOH(aq) + H

2
O(l)
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²  vd;lu;rd; rkd;ghL  vd;lu;rd; rkd;ghL  vd;lu;rd; rkd;ghL  vd;lu;rd; rkd;ghL  vd;lu;rd; rkd;ghL

² CH
3
COOH(aq), CH

3
COONa(aq)  cs;s jhq;fw; njhFjpapd; pH  ngWkhdj;ijg;

ngWtjw;fhf vd;lu;rd; rkd;ghl;ilg; ngwyhk;.

² CH
3
COOH(aq) ,dJ $l;lw; gpupif msT Fiwthifahy;> rkd;ghl;by; mlq;fp

As;s CH
3
COOH nrwpthdJ> njhlf;f  CH

3
COOH  nrwpTf;F mz;zsthfr;

rkkhdJ>  CH
3
COO-

-

(aq) KOtJk; cg;gpypUe;J khj;jpuNk fpilf;fpd;wJ vd

fUjp> fzpj;jy;fspd; NghJ gad;gLj;jg;gLk;.

² rpy re;ju;g;gq;fspy; njhFjpapd; pH ngWkhdj;ij khwhJ NgZtJ

Kf;fpakhdJ.

cjhuzk; : FUjpapy;> ifj;njhopy;fspy;> capupay; Muha;r;rpfspy;. FUjpapd;

pH ngWkhdk; 7.4 MFk;.  FUjpapd; pH ngWkhdk; 0.5 ,dhy;

NtWgLtJ $l kuzk; rk;gtpf;ff; fhuzkhFk;. vdNt> clYf;F

jLg;G kUe;Jfs; (ePu;g;gPldk;) toq;Fk; NghJ FUjpapd; jhq;fy;

,ay;igf; fUJtJ kpfg; gaDilajhFk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (  (  (  (  (

² ntt;NtW njhFjpfspd; jhq;fy; njhopw;ghl;il vjpu;T$w khztu;fis topg;

gLj;Jq;fs;.

² nkd;dkpyk; - td;%yk;> nkd;%yk; - td;dkpyk; Mfpa njhFjpfs; rktYg;Gs;spf;F

Kd;G jhq;fw; njhFjpfshf njhopw;gLfpd;wd vdf; fhl;;Lq;fs;.

CH
3
COONa(aq) CH

3
COO-(aq) + Na+(aq)

CH
3
COOH(aq) + H

2
O(l)     CH

3
COO-(aq) + H

3
O+(aq)
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 14'014'014'014'014'0 ( gpuNahfuPjpapy; Kf;fpaj;Jtk; ngWk; kpd;dpuhradj;

njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14'1 ( fiurnyhd;wpy; mlq;Fk; fiuaq;fspd; gz;igAk;

nrwpitAk; tpsq;fpf; nfhs;s flj;Jjpwidg; (conductivity)

gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² kpd;gFnghUs;> kpd;gfhg;nghUs;> typikahd kpd;gFnghUs;> eypthd

kpd;gFnghUs; Mfpa gjq;fis tiutpyf;fzg;gLj;Jthu;.

² kpd;gFnghUs;> kpd;gfhg;nghUs;> typikahd kpd;gFnghUs;> eypthd

kpd;gFnghUs; Mfpatw;Wf;F ePu; Clfj;jpy; cjhuzq;fs; jUthu;.

² xl;lq;fhtpfs; njhlu;ghf  ,yj;jpud; flj;jpfs;> mad; flj;jpfs; vd;g

tw;iw xg;gpLthu;.

² kpd;gFnghUnshd;wpd; Clhf Xl;lk; gha;tjw;F ,uz;L kpd;tha;fspYk;

kp;d;tha;j; jhf;fq;fs; epfOtJ mtrpak; vdf; Fwpg;gpLthu;.

² jil> jiljpwd;> flj;JtY> flj;Jjpwd; Mfpa gjq;fis tiuaWg;ghu;.

² kpd;gFnghUs; fiurnyhd;wpd; flj;Jjpwidg; (Conductivity) ghjpf;Fk;

fhuzpfisf; Fwpg;gpLthu;.

² flj;Jjpwdpd; gpizT kw;Wk; gpiztpyh (coherent, noncoherent)

myFfisg; ngWthu;.

² ntt;NtW ,aw;if ePu; khjpupfspdJ mz;zsthd flj;Jjpwid mse;J

xg;gpLthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

²²²²²  typikahd kpd;gFnghUs;  typikahd kpd;gFnghUs;  typikahd kpd;gFnghUs;  typikahd kpd;gFnghUs;  typikahd kpd;gFnghUs;

² fiurypy; Kw;whf  madhf;fkilAk;  gjhu;j;jq;fs;   typikahd

kpd;gFnghUs;fs; MFk;. mad; jpz;kq;fs;> td;dkpyq;fs; ,jDs;

mlq;Fk;. mtw;wpd; Kw;whd madhf;fk; fhuzkhf fiurypy; cs;s

mad;fspd; nrwpT ,lg;gl;l typikahd kpd;gFnghUspd; nrwptpw;F

tpfpjrkkhFk;.

cjhzuk;: ePu;f;fiurypy; cs;s NaCl, KNO
3
, HCl

²²²²²  eypthd kpd;gFnghUs;  eypthd kpd;gFnghUs;  eypthd kpd;gFnghUs;  eypthd kpd;gFnghUs;  eypthd kpd;gFnghUs;

² eypthd kpd;gFnghUs;fs;  fiurypy;  Kw;whf madhf;fkilahJ.

,jDs; nkd; GNuhd;];l; mkpyq;fs;> %yq;fs; mlq;Fk;.

cjhuzk;: CH
3
COOH, NH

3
, H

2
O

²²²²²  kpd;gfhg; nghUl;fs;  kpd;gfhg; nghUl;fs;  kpd;gfhg; nghUl;fs;  kpd;gfhg; nghUl;fs;  kpd;gfhg; nghUl;fs;

² mad;fisf; nfhz;buhj jputq;fs; /  fiury;fs; kpd;gfhg; nghUl;fs;

vd miof;fg;gLk;. ,it kpd;idf; flj;jhJ.

cjhuzk;: C
6
H

6
, kz;nzz;nza;
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²²²²²  flj;JtY> flj;Jjpwd;  flj;JtY> flj;Jjpwd;  flj;JtY> flj;Jjpwd;  flj;JtY> flj;Jjpwd;  flj;JtY> flj;Jjpwd;

² NkNy ,lJ gf;fj;jpy; xU cNyhff; fdTU xd;W fhl;lg;gl;Ls;sJ.

tyJ gf;fj;jpy; ,e;j cNyhff; fdTUtpd; mstpidf; nfhz;l gFjpahf

fiury; xd;W ,uz;L kpd;tha;fSf;fpilNa cs;sjhff; fhl;lg;gl;Ls;sJ.

,q;F

² ,e;j fdTUf;fs; njhlu;ghf>

² flj;Jjpwdpd; gpize;j SI  myF  Ω −1 m−1 . toikahd myF -1 µS cm .

² xU Fwpj;j gjhu;j;jj;jpw;fhf (cNyhfk; my;yJ Fwpj;j nrwpTila

fiury;) jilj;jpwidg; Nghd;Nw> flj;JjpwDk; xU khwpypahFk;

vd;gijAk; mJ ntg;gepiyAld; NtWgLk; (fiuryp;y; xU nry;rpa];

ghiff;F Vwj;jho 2] & vd;gijAk; Fwpg;gpLq;fs;.

²²²²²  xU fiurypd; flj;Jjpwidg; ghjpf;Fk; fhuzpfs;  xU fiurypd; flj;Jjpwidg; ghjpf;Fk; fhuzpfs;  xU fiurypd; flj;Jjpwidg; ghjpf;Fk; fhuzpfs;  xU fiurypd; flj;Jjpwidg; ghjpf;Fk; fhuzpfs;  xU fiurypd; flj;Jjpwidg; ghjpf;Fk; fhuzpfs;

²  fiuaj;jpd; jd;ik (td;> nkd;> kpd;gfhg; nghUl;fspd; ePu;f;fiury;fs;>

   cUfpa epiyapy; cs;s kpd;gFnghUl;fs;)

²  fiuaj;jpd; nrwpT

²  ntg;gepiy

l
R

kpd;tha;fs;

fiury;

Al

l

R
(+) (-)

A

cNyhff;Fw;wp

 A = FWf;Fntl;Lg;gug;G (m2)

 R = jil ( )

= jiljpwd; ( )

 k = flj;Jjpwd; ( my;yJ S m-1

                 S rPkd;];)

 l  = cNyhff; fdTUtpd; ePsk; my;yJ njupT nra;ag;gl;l

   fdTUf; fiurypd; ePsk;
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  khjpup             flj;Jjpwd;$

- 1 µ S  m

fha;r;rptbj;j ePu; 1 - 2

0.01 mol dm-3 KCl fiury; 1 480

0.10 mol dm-3 KCl fiury; 12 400

1.0 mol dm-3 KCl fiury; 110 000

fpzw;W ePu; 100 - 200

Foha; ePu; 50 - 150

fly; ePu; 40 000

ml;ltizml;ltizml;ltizml;ltizml;ltiz 14'1'1 ( 14'1'1 ( 14'1'1 ( 14'1'1 ( 14'1'1 ( ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;

  flj;Jjpwd; (298   flj;Jjpwd; (298   flj;Jjpwd; (298   flj;Jjpwd; (298   flj;Jjpwd; (298 K ,y;) ,y;) ,y;) ,y;) ,y;)

² fiurnyhd;iw Ijhf;Ftjhy;> flj;JjpwdhdJ mz;zsthf nrwpTf;F

tpfpjrkdhf FiwtilAk;.  ,J kpf Ijhd fiury;fSf;Nf kpfr;

rupahdJ. fhuzk; madpilf; ftu;r;rpfs; Ijhf;fypd;NghJ FiwAk;.

                                                                             flj;Jjpwd; /

-1 µ S  c m

nrwpT/ mol dm-3                 0 0C    13 0C       25 0C

1 6.543 x 104 9.820 x 104        1.117 x 105

0.1 7.154 x 103 1.119 x  104   1.289 x 104

0.01 7.751 x 102         1.223  x 103   1.411 x 103

ml;ltizml;ltizml;ltizml;ltizml;ltiz 14'1'2 ( 14'1'2 ( 14'1'2 ( 14'1'2 ( 14'1'2 ( ntt;NtW nrwpTfs;> ntt;NtW ntg;gepiyfspy;ntt;NtW nrwpTfs;> ntt;NtW ntg;gepiyfspy;ntt;NtW nrwpTfs;> ntt;NtW ntg;gepiyfspy;ntt;NtW nrwpTfs;> ntt;NtW ntg;gepiyfspy;ntt;NtW nrwpTfs;> ntt;NtW ntg;gepiyfspy;

     KCl fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.

² kpd;Xl;lk; =  Vw;wk; / Neuk;

xU Fwpj;j kpd;Gyj;jpy; jug;gl;l xU ntg;gepiyapy; xU mad; fhTk;

kpd;Xl;lk; mad;fspd; nrwptpYk; mtw;wpd; fjpfspYk; jq;fpAs;sJ. xU

madpd; fjp mjd; Vw;wj;jpYk; gUkdpYk; gad;gLj;Jk; kpd;Gyj;jpd;

mOj;jg;gbj;jpwdpYk; jq;fpAs;sJ.

mad; fjp$mm min-1

H+ 2.05

OH- 1.12

Na+ 0.29

K+ 0.42

NO
3

- 0.40

Cl- 0.42

SO
4

2- 0.88

Ca 2+ 0.67

ml;ltizml;ltizml;ltizml;ltizml;ltiz 14'1'3 ( 14'1'3 ( 14'1'3 ( 14'1'3 ( 14'1'3 ( mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd;      1V cm-1     ,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;

mad;fspd; fjp (mad;fspd; fjp (mad;fspd; fjp (mad;fspd; fjp (mad;fspd; fjp (298 298 298 298 298 Kapy;apy;apy;apy;apy;&&&&&
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² H+ , OH- mad;fs; cau;fjpiaf; nfhz;bUg;gijf; ftdpf;fTk;> vdNt>

,t;tad;fs; flj;JtYtpw;F $ba gq;fspg;igr; nra;Ak;. cjhuzkhf>

Ijhd HCl  fiurypy; flj;JtYtpw;F  H+ mad;fs; 80 rjtPjk; gq;fspg;Gr;

nra;Ak;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;:

  ² ePu;f;fiurypd; typikahd kpd;gFnghUs;> eypthd kpd;gFnghUs;>

   kpd;gfhg;nghUs; Mfpa gjq;fis tpgupf;f.

² jput epiyapy; my;yJ fiuryhf ,Uf;Fk; NghJ kpd;gFnghUs;fs;

mad;fs; %yk; kpd;idf; flj;Jk; vd;gij khztu;fs; tpsq;fpf; nfhs;sr;

nra;Aq;fs;. cNyhff; flj;jpahdJ> ,yj;jpud;fs; %yk; kpd;idf; flj;Jk;

vd;gij tpsf;Fq;fs;.

² mad; fiurnyhd;wpYk;> mad; jputnkhd;wpYk; mad;fSf;fpilNa

,ilj;jhf;fk; epfOk; vd;gjid tpsq;fpf; nfhs;sr; nra;Aq;fs;. mOj;j

tpj;jpahrj;jpd; nry;thf;Ff; fhuzkhf mad;fs; vjpu;j;jpirfspy; mira

KidAk; vd;gjidf; Fwpg;gpLq;fs;. mit mirAk; fjp kpfr; rpwpaJ.

NkYk; mit mOj;jg; gbj;jpwd;> Vw;wk;> madpd; gUkd; vd;gtw;wpy;

jq;fpapUf;Fk;.

² flj;Jjpwd;> fiurnyhd;wpy; mad;fspd; nrwpT njhlu;ghd Kf;fpakhd

jfty;fisj; jUk; vd;gij ml;ltiziag; gad;gLj;jp typAWj;Jq;fs;.

² flj;Jjpwd; mstPLfspd; gpuNahfq;fs; gw;wpf; fye;JiuahLq;fs;.

² fiury;fspd; nrwpit msj;jy;.

² ePupd; Jha;ikiaj; Jzpjy; (ctu;jd;ikia msj;jy;).

² epakpg;Gf;fspd; rktYg; Gs;spfisj; Jzpjy;.
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 14'014'014'014'014'0 ( gpuNahfuPjpapy; Kf;fpaj;Jtk; ngWk; kpd;dpuhradj;

njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14'2 ( rkepiyapYs;s kpd;tha;fs; gw;wpAk; mtw;Wld; njhlu;

Gila kpd;tha;j; jhf;fq;fisAk; EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² cNyhf - cNyhf mad; kpd;thnahd;wpd;; glj;ij tiuthu;.

² nghJthd cNyhf-cNyhf mad; kpd;tha;fSf;F kPSk; kpd;tha;j; jhf;fq;fis

cjhuzq;fhl;b vOJthu;.

² kpd;tha;f;Fk; kpd;gFfiurYf;Fk; ,ilNa mOj;j tpj;jpahrk fhzg;gLfpd;wikia

tpgupg;ghu;.

² ntt;NtW tifahd kpd;tha;fis (thA kpd;tha;fs;> cNyhf - cNyhfmad;

kpd;tha;fs;> jho;j;Njw;W kpd;tha;fs;) tupg;glkhff; fhl;Lthu;.

² ntt;NtW tif kpd;tha;fSf;fhd kPSk; kpd;tha;j; jhf;fq;fis vOJthu;.

² epak kpd;thia tiuaWg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

kpd;tha;kpd;tha;kpd;tha;kpd;tha;kpd;tha; FwpaPLFwpaPLFwpaPLFwpaPLFwpaPL  rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk;

tiftiftiftiftif

cNyhf-cNyhf Cu (s)|Cu2+(aq)     Cu2+ (aq) + 2e  Cu (s)

mad; Ag (s)|Ag+(aq)      Ag+ (aq) + e  Ag (s)

cNyhfk;-fiuah Ag (s),AgCl(s)|Cl-(aq)      AgCl (s) + e  Ag (s)+Cl-(aq)

cg;G Hg (l),Hg
2
Cl

2
(s)|Cl-(aq)   Hg

2
Cl

2
(s) + e  Hg (l)+Cl-(aq)

       thA Pt(s),H
2
(g)|H+(aq)    2H+(aq) + 2e H

2
(g)

Pt(s),O
2
(g)|OH-(aq)   2O

2
(g) + 2H

2
O(l) + 4e 4OH-(aq)

           jho;j;Njw;wk; Pt(s)|Fe3+(aq),Fe2+(aq)    Fe3+(aq) + e  Fe2+(aq)

           Pt(s)|Sn4+(aq),Sn2+(aq)    Sn4+(aq) + 2e  Sn2+(aq)

ml;ltiz ml;ltiz ml;ltiz ml;ltiz ml;ltiz  14'2'1 (  14'2'1 (  14'2'1 (  14'2'1 (  14'2'1 ( kpd;tha; tiffs;kpd;tha; tiffs;kpd;tha; tiffs;kpd;tha; tiffs;kpd;tha; tiffs;

² fiury;fshapd; nrwpitAk;  ̂cjhuzk;( Fe2+(aq, 1.0 mol dm-3& thAthapd;

mKf;fj;ijAk; ̂  cjhuzk;: H
2
(g, 1.0 atm& )Fwpg;gpLjy; Ntz;Lk; vd;gij

vLj;Jf; fhl;Lq;fs;.
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² cNyhf - cNyhf mad; kpd;tha;fs;cNyhf - cNyhf mad; kpd;tha;fs;cNyhf - cNyhf mad; kpd;tha;fs;cNyhf - cNyhf mad; kpd;tha;fs;cNyhf - cNyhf mad; kpd;tha;fs;

² ePUs;s Kfitnahd;wpy; kf;dPrpak; Nghd;w jhf;Fjpwd; $ba cNyhf

nkhd;iw mkpo;j;Jk;NghJ cNyhfkhdJ ,yj;jpud;fis ntsptpl;L

cNyhf mad;fshf fiury;fSf;F nry;yf;$baitfshff; fhzg;gLk;.

,t;tpyj;jpud;fshdJ cNyhf Nkw;gug;gpDs; tplg;gLk;. kpfTk; rpwpa

Neuj;jpDs; cNyhfj;jpd; Nkw;gug;gpy; ,yj;jpud;fSk; fiurypDs; xU

Neuad; gilapdhy; #og;gl;Lf; fhzg;gLk;. ,J cU (a) ,y; fhl;lg;gl;

L;s;sthW ,ul;ilg; gil vd miof;fg;gLk;. ,tw;Ws; rpy ,yj;jpud;fshy;

kpfTk; ,Wf;fkhff; ftug;gLtjdhy; kPz;Lk; cNyhfj;Jz;bDs; xl;bf;

nfhs;Sk;. Nkw;gug;gpypUe;J mad;fs; ePq;fg;gLk; tPjKk; kPz;Lk;

cNyhfj;Jld; ,izAk; tPjKk; kpfTk; rkdhff; fhzg;gLk;NghJ ,q;F

,af;fr; rkepiy xd;W cUthFk;. ,e;j epiyapy; cNyhfj;jpd; Nky;

khwh vjpNuw;wKk; mijr; #oTs;s fiurypy; khwh vz;zpf;ifAs;s

cNyhf mad;fSk; fhzg;gLk;. vdpDk; ,af;fr; rkepiyapd;NghJ

mad;fshdJ rkdhd tPjj;jpNyNa tpLtpf;fg;gLjYf;Fk; gbjYf;Fk;

cs;shFk;. ,r; re;ju;g;gj;jpy; cNyhfj;jpw;Fk; mLj;Js;s kpd;gFnghUs;

fiurYf;Fk; ,ilNa cUthf;fg;gLk; mOj;j NtWghL kpd;tha; mOj;jk;

vdg;gLk;.

² nrg;G Nghd;w jhf;Fjpwd; Fiwe;j cNyhfnkhd;iwf; fUJk;NghJ ,J

tpiuthf mad;fis cUthf;f khl;lhJ. VjhtJ mad;fs; fiurypy;

tpLtpf;fg;gLtJk; kPz;Lk; gbjYf;Fk; cs;shFkhapd; mJ rkepiyia

milaf;$baJ. Mdhy; ,q;F cNyhfj;jpy; Fiwthd Vw;wKk; fiurypy;

Fiwe;jsthd mad;fSNk fhzg;gLk;.

² ,t;tpU rkepiyfisAk; xd;whff; fUjpd;>

nrg;gpd; rkepiyia I tpl>

kf;dPrpaj;jpd; rkepiy  jhdkhdJ $Ljyhf

,lJGwkhf efu;tijf; fhzyhk;.

² IUPAC  tpjpKiwg;gb ,e;j rkepiyfs; vy;yhtw;wpYk; rkd;ghl;bd; ,lJ

ifg;gf;fj;jpy; ,yj;jpud;fs; vOjg;gLk;. ,k;Kiwia fLikahf gad;

gLj;Jtjw;F MNyhrpf;fg;gl;Ls;sJ.

cNyhff;Nfhy; cNyhff;Nfhy;

fiury; fiury;
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² cNyhfk; - fiuahj cg;G kpd;tha;fs;cNyhfk; - fiuahj cg;G kpd;tha;fs;cNyhfk; - fiuahj cg;G kpd;tha;fs;cNyhfk; - fiuahj cg;G kpd;tha;fs;cNyhfk; - fiuahj cg;G kpd;tha;fs;

cjhuzk;: fyky; kpd;tha;

cjhuzk;: nts;sp - nts;spf;FNshiul;L kpd;tha;

² thA kpd;tha;fs;thA kpd;tha;fs;thA kpd;tha;fs;thA kpd;tha;fs;thA kpd;tha;fs;

          cjhuzk;: Ijurd; kpd;tha;

epuk;gpa nghw;whrpak;

FNshiul;Lf; fiury;

fyky; gir
,urk;

gpsw;wpdk; kpd;tha;

,J ,uz;lhtJ miuf;fyj;jpDs; mkpo;j;jg;gLk;.

| Ntwhf;fp

nts;spf; fk;gp

nts;spf; fk;gpapd; Nky;

nts;spf;FNshiul;L

epuk;gpa nghw;whrpak; FNshiul;Lf;

fiury;

gbfk; my;yJ fz;zhb ehu;r;re;jp

1 atm mKf;fj;jpy; Ijurd; ntg;gepiy 25 0C

IjNuhf;FNshupf;fkpyk;

Vwj;jho 1.18 mol dm -3

gpsw;wpdk; fWg;gpdhy;

gbthf;fg;gl;l gpsw;wpdk;
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² jho;j;Njw;W kpd;tha;fs;jho;j;Njw;W kpd;tha;fs;jho;j;Njw;W kpd;tha;fs;jho;j;Njw;W kpd;tha;fs;jho;j;Njw;W kpd;tha;fs;

          cjhuzk;: Fe3+/Fe2+ kpd;tha;

² fyf; FwpaPL:fyf; FwpaPL:fyf; FwpaPL:fyf; FwpaPL:fyf; FwpaPL:

² ,lJ gf;fj;jpy; mNdhl;L my;yJ xl;rpNaw;w miuf;fyk; vg;NghJk; vOjg;gLk;.

mNjNtis tyJgf;fj;jpy; fNjhl;L my;yJ jho;j;jy; miuf;fyk; vg;NghJk;

vOjg;gLk;. ,uz;L kpd;tha;fSk; cg;Gg;ghyk; xd;wpdhy; ,izf;fg;gLk;.

,J ,uz;L epiyf;Fj;jhd NfhLfspdhy; Fwpf;fg;gLk;.

² fyf; FwpaPl;by; fy KidfshdJ ,Wjpg; gFjpfspy; fhzg;gLk;. xt;nthU

miuf;fyj;jpdJk; kpd;thapdJk;  mad;fiurypdJk;  ,ilmtj;ijahdJ

xU jdp epiyf;Fj;J Nfhl;bdhy; Ntwhf;fg;gLk;.

Pt(s)|Fe2+(aq, 1 mol dm-3),Fe3+(aq, 1 mol dm-3)

 Hg(l),Hg
2
Cl

2
(s)|Cl

-
(aq, 1 mol dm-3)

² miuj;jhf;fj;jpy; thA <LgLkhapd; gpsw;wpdk; Nghd;w rlj;Jtg; gjhu;j;jk;

xd;W gad;gLj;jg;gLk;. ,jd; Nkw;gug;gpy; miuj;jhf;fk; epfOk;. Ijurd;

kpd;thapd; fNjhl;lhfTk; mNdhl;lhfTk; vOjg;gLk; fyf; FwpaPL gpd;tUkhW:

H+(aq, 1 mol dm-3)|H
2
(g),Pt(s) Pt(s),H

2
(g)|H+(aq, 1 mol dm-3)

² cjhuzq;fs;: Zn(s)|Zn2+(aq,1 mol dm-3 )||Cu2+(aq, 1 mol dm-3)|Cu(s)

Cd(s)|Cd2+(aq, 1 mol dm-3)||H+(aq, 1 mol dm-3)|H
2
(g),Pt(s)

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² ntt;NtW tifahd  kpd;tha;fis tiue;J fhl;Lf. (ml;ltiz 14.2.1)

² rkdpiy epiyikapy; cNyhfj;jpw;Fk; fiurYf;Fk; ,ilapy; mOj;j

tpj;jpahrk; fhzg;gLfpd;wikiaf; Fwpg;gpLf.

² mj;jhf;fq;fis epak tbtpy; vOjpf; fhl;Lf. (jho;j;jy; jhf;fk;> kPsy;FwpaPL>

ngsjpf epiy vd;git Kf;fpakhdit.)

Carbon Rod

Fe3+

(aq)
 /Fe2+ 

(aq)

rlj;Jt cNyhf kpd;tha;

eg:  Pd / Pt  my;yJ C
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 14'014'014'014'014'0 ( gpuNahfuPjpapy; Kf;fpaj;Jtk; ngWk; kpd;dpuhradj;

njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14'3 ( kpd;dpurhadf; fyq;fspd; gz;Gfis jPu;khdpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² kpd;thnahd;wpd; kpd;thaOj;jk; vDk; gjj;ij tiuaWg;ghu;.

² epak Ijurd; kpd;thia xU khw;Nww;W kpd;thahf (reference electrode)

,dq;fhz;ghu;.

² epak Ijurd; kpd;thia tiuglkhff; fhl;Lthu;.

² epak kpd;tha; vDk; gjj;ij tiuaWg;ghu;.

² xU kpd;thapd; epak kpd;tha; mOj;jj;ij vt;thW msg;gJ vd tpsf;Fthu;.

² kpd;thnahd;wpd; kpd;thaOj;jj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfisf;

Fwpg;gpLthu;.

² kpd;thnahd;wpd; epak kpd;tha; mOj;jj;ij tiuaWg;ghu;.

² kpd;dpaf;f tpiria tiuaWg;ghu;.

² kpd;dpaf;f tpir njhlu;ghd vspa gpurpdq;fisj; jPu;g;ghu;.

² kpd;dpaf;f tpiriag; ghjpf;Fk; fhuzpfs; gw;wp tpgupg;ghu;.

² xU kpd;fyj;jpd; kpd;dpaf;f tpiria gupNrhjid thapyhf Jzpthu;.

² epak kpd;tha; mOj;jq;fis cgNahfpj;J kpd;dpurhadj; njhliuf; fl;b

naOg;Gthu;.

² cNyhfq;fspd; ,Uf;if> gpupj;njLf;Fk; Kiw> ,urhad ,ay;Gfs; vd;gtw;iw

 kpd;dpurhadj; njhlupy; mtw;wpd; epiyfSld; njhlu;GgLj;Jthu;.

² nrad;Kiwahd khl;Nlw;W kpd;tha;fshf> epak fyky; kpd;thiaAk; nts;sp-

nts;sp FNshiul;L kpd;thiaAk; Fwpg;gpLthu;.

² rkepiy kpd;dpurhadf; fyq;fSf;fhd cjhuzq;fs; jUthu;.

² jputre;jp cs;s fyq;fisAk; jput re;jp ,y;yhj fyq;fisAk; tpsf;Fthu;.

² vspa kpd;tha;fis cs;slf;fpa rkepiy kpd;dpurhadf; fyq;fSf;fhd

kpd;tha;j; jhf;fq;fisAk; fyj;jhf;fq;fisAk; vOJthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² xU ,ul;ilg; gil nfhz;l kpd;tha; xd;wpy; cs;s mOj;j tpj;jpahrkhdJ

mk;kpd;thapd; mOj;jkhff; fUjg;gLk;. ,e;j tpj;jpahrj;ij jdpj;J msf;f

KbahJ. ,g;ngWkhdkhdJ ,d;ndhU kpd;tha; rhu;ghf msf;fg;gLk;.
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² jug;gl;l kpd;thapd; mOj;jj;ij msf;f gad;gLj;jg;gLfpd;w kpd;thahdJ

njupe;j my;yJ tiuaWf;fg;gl;l mOj;jj;ijf; nfhz;l khl;Nlw;W kpd;tha;

vd miof;fg;gLk;. epak kpd;tha; mOj;jq;fshdJ epak Ijurd; kpd;tha;

rhu;ghf msf;fg;gLk;. epak Ijurd; kpd;thapd; mOj;jkhdJ 0.00 V [H+(aq,

1.0 mol dm-3 ), H
2
(g 1 atm)] vd tiuaWf;fg;gl;Ls;sJ. fyky; kpd;thAk; AgCl(s)/

Ag(s) kpd;thAk; nrad;Kiw khw;Nww;W kpd;tha;fshfg; gad;gLj;jg;gLk;.

fyky; kpd;thapdJk; AgCl(s)/Ag(s) kpd;thapdJk; epak kpd;tha; mOj;jq;fs;

KiwNa +0.22 V , +0.2415 V MFk;.

² jug;gl;l xU kpd;thapd; mOj;jj;ij epak epiyapy; epak Ijurd; kpd;thAld;

msf;fg;gLk; NghJ ngwg;gLtJ mf;Fwpj;j kpd;thapd; epak kpd;tha; mOj;jk;

vd miof;fg;gLk;.

² gpd;tUk; tiuglkhdJ Zn2+(aq)/Zn(s) kpd;thapd; epak kpd;tha; mOj;jj;ij

msf;f gad;gLj;jg;gLk; Kiwiaf; fhl;;LfpwJ.

² epak kpd;tha; mOj;jq;fis (jho;j;jy; mOj;jk;) VWtupirapy; xOq;FgLj;Jk;

NghJ kpd;dpurhadj; njhlu; ngwg;gLk;.

² kpd;tha; mOj;jj;ijg; ghjpf;Fk; fhuzpfs;>

² ntg;gepiy ²   kpd;gFnghUspd; nrwpT

² mKf;fk; (thAntdpd;) ²   kpd;thapd; jd;ik

²  kpd;Ndhl;lk; fyj;jpd; Clhfg; ghahj NghJ ,uz;L kpd;tha;fSf;fpilapyhd

mOj;j tpj;jpahrkhdJ kpd;dpaf;f tpir vd tiuaWf;fg;gLk;.

² kpd;dpaf;f tpiriag; ghjpf;Fk; fhuzpfshtd> ntg;gepiy> kpd;gFnghUspd;

nrwpT> kpd;thapd; jd;ik> kpd;gFnghUspd; jd;ik vd;gdthFk;. ,J

kpd;tha;fSf;fpilapyhd J}uk;> kpd;tha;fspd; Nkw;gug;G vd;gtw;wpy; jq;fp

,y;iy.

vz;zpyf;f Nthy;w;Wkhdp

-0.76 V

Ijurd;

      1 atm

IjNuhFNshupf;fkpyk;

       1 mol dm-3

gpsw;wpdk; kpd;tha;

123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123

ehf kpd;tha;

cg;Gg; ghyk;

ehfry;Ngw;Wf; fiury;

       1 mol dm-3
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² xU kpd;dpurhadf; fyj;jpd; ,uz;L kpd;tha;fspd; kpd;gFnghUl;fshdJ

kpd;Rw;iwg; g+u;j;jpahf;Ftjw;fhf cg;Gg; ghyk; my;yJ cl;GftpLk; nkd;rt;T

my;yJ gpupnkd;wfL my;yJ Ed;Jis gpupg;ghd; xd;wpdhy; ,izf;fg;gLk;.

KCl,  NH
4
NO

3 
Nghd;w cg;Gf;fiury;fspdhy; epug;gg;gl;l xU FohahdJ

cg;Gg;ghykhfg; gad;gLj;jg; gLk;. ,t;thwhdnjhU kpd;dpurhadf; fykhdJ

jputre;jp cila fyk; vdg;gLk;.

²  xU fyj;jpy; ,uz;L kpd;tha;fSk; ,t;thW cg;Gg; ghyk; my;yJ cl;GftpLk;

nkd;rt;T my;yJ gpupnkd;wfL my;yJ Ed;Jis gpupg;ghd; xd;wpdhy; NtW

gLj;jg;glhky; cs;sNghJ mJ jput re;jp ,y;yhj fyk; vdg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;

• epak Ijurd; kpd;thiaAk; Vida epak kpd;tha;fisAk; mwpKfk; nra;f.

fynkhd;wpd; kpd;dpaf;f tpiria mwpKfQ; nra;f. ePq;fs; mikj;j

nts;sp - nts;spf; FNshiul;L kpd;thia Vida kpd;tha;fSf;Fj; njhLj;J>

mOj;j tpj;jpahrj;ij gjpT nra;f.

• tpj;jpahrkhd fyq;fspd; kpd;dpaf;f tpiria msf;f khztiu topfhl;Lf.

• ru;tNjr Fwptof;fpd;gb epak Ijurd; kpd;tha;f;Fr; rhu;ghfNt kpd;tha;

mOj;jq;fs; msf;fg;gLk;. ,e;j epakg;gb epak nts;sp - nts;sp FNshiul;L

kpd;thapd; mOj;jk; 0.22 V MFk;. mt;thNw Vida epak kpd;thapd; kpd;tha;

mOj;jq;fisAk; fzpf;fyhk;. ,tw;iw VWtupirg;gb xOq;FgLj;Jtjdhy;>

kpd;dpurhadj; njhlu; ngwg;gLfpd;wJ vd;gijf; fhl;Lf.

 Neu;Kbtplk;(fNjhl;L)Neu;Kbtplk;(fNjhl;L)Neu;Kbtplk;(fNjhl;L)Neu;Kbtplk;(fNjhl;L)Neu;Kbtplk;(fNjhl;L) kiwKbtplk;(mNdhl;L)  kpd;dpaf;ftpir kiwKbtplk;(mNdhl;L)  kpd;dpaf;ftpir kiwKbtplk;(mNdhl;L)  kpd;dpaf;ftpir kiwKbtplk;(mNdhl;L)  kpd;dpaf;ftpir kiwKbtplk;(mNdhl;L)  kpd;dpaf;ftpir /V

         Ag(s) | AgCl(s)|Cl-(aq)

    rhu;ghf

    kw;iwa kpd;thapd;

    mOj;jk;   cjhuzk;

         E
fyk;

= E
C
 -E

a

Cu2+(aq) | Cu(s) Ag(s), AgCl(s)| Cl-(aq) + 0.12

Ag(s), AgCl(s)| Cl-(aq) Zn2+ (aq)| Zn(s)  + 0.98

• jug;gl;l juTfisg; gad;gLj;jp Cu2+/Cu     kpd;thapdJk; Zn2+/Zn  kpd;thapdJk;

kpd;tha; mOj;jq;fisf; fzpf;f.

• kpd;tha;j; jhf;fq;fisg; gad;gLj;jp fyj;jhf;;fj;ijg; ngWk; tpjj;ij tpsf;Ff.

E
fyk;

= E
R
-E

L  
 my;yJ   E

fyk; 
= E

c
-E

A 
 Ig; gad;gLj;jp> fynkhd;wpd; kpd;dpaf;f

tpiriag; ngWk; tpjj;ijAk; tpsf;Ff.

• kpd;dpaf;f tpirapy; gz;gwp uPjpahf kpd;gFnghUspd; nrwptpdJk; ntg;gepiy

apdJk; jhf;fj;ij tpsf;Ff.

• kpd;dpurhadj; njhlupy; %yfq;fspdJ epiyf;Fk; mtw;wpd; ,ay;GfSf;Fk;

(xl;rpNaw;wy;> jho;j;jy; ,ay;Gfs;)> ,Uf;if> gpupj;njLf;Fk; Kiw vd;gtw;Wf;

fpilapyhd njhlu;Gfisf; fye;JiuahLf.
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    rhjhuz ,nyf;fpnshQ;rpf; fyk;           lhdpay; fyk;

fz;zhbg; ghj;jpuk;

<atPnuhl;irl;L

<ak;

gpupg;ghd;

Ijhd H
2
SO

4

NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 14'014'014'014'014'0 ( gpuNahfuPjpapy; Kf;fpaj;Jtk; ngWk; kpd;dpuhradj;

njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14'4 ( NtWgl;l tifahd fyq;fisj; Njbaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² ntt;NtW tifahd nra;Kiwf; fyq;fis ,dq;fhz;ghu; (Kjd;ikf; fyq;fs;>

Jizf;fyq;fs;> vupnghUl;fyq;fs;).

² Kjd;ikahd nra;Kiwf; fyq;fSf;F cjhuzq;fs; jUthu;.

(lhdpay;; fyk;> ,nyf;fpnshQ;rpf; fyk;)

² Kjd;ikr; nra;Kiwf; fyq;fspd; kpd;tha;j; jhf;fq;fisAk;>

fyj;jhf;fq;fisAk; vOJthu;.

² <a Nrkpg;Gf; fyj;ij Jizf;fykhf ,dq;fhz;ghu;.

² <u Nrkpg;Gf; fy Vw;w - ,wf;f nrad;Kiwapy; mlq;fpAs;s jhf;fq;fis

 vOJthu;.

² vupnghUl; fyj;ij Vida tiff; fyq;fspy; ,Ue;J NtWgLj;jp mwpthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² kpd;rf;jpia toq;Ftjd; %yk; fyj;jhf;fj;ij kPsg; ngwKbahj fyq;fs;

Kjd;ikf; fyq;fs; vd miof;fg;gLk;.

² kpd;dpwf;fkile;j fynkhd;iw  kpd;Ndw;wk; nra;tjd;  %yk;  tpisTfspy;

,Ue;J jhf;fpfis kPsTk; GJg;gpf;ff;$ba fyq;fs; Jizf;fyq;fs; vdg;gLk;.

cjhuzk;: <aNrkpg;Gf;fyk;

fhtyp

ehf kpd;tha;

fhgd; kpd;tha;

nrg;Gg; ghj;jpuk;

nrg;Gry;Ngw;Wf; fiury;

JisAs;s ghj;jpuk;

ehfry;Ngw;Wf;fiury;

ehff;Nfhy;
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    ²  vupnghUl; fyq;fs;  vupnghUl; fyq;fs;  vupnghUl; fyq;fs;  vupnghUl; fyq;fs;  vupnghUl; fyq;fs;

² kpd;dpurhad kpd;tha;j; jhf;fq;fSf;fhf Gwj;NjapUe;J jhf;fpfs;

njhlu;r;rpahf toq;fg;gLk; kpd; ,urhadf; fyk; vupnghUs; fyk; vdg;gLk;.

<u;IjurDk;> <nuhl;rprDk;> kw;Wk; nkNjDk; <nuhl;rprDk; ,jw;fhfg;

ngUk;ghYk; gad;gLj;jg;gLk;. 200 0C ,y; Ngzg;gLk; fhu KOH fiurNy

ngUk;ghYk; kpd;gFnghUshf mikAk;. ngUk;ghYk; Ez;Jisnfhz;l

(porous) fhgd;> epf;fy; kpd;tha;fNs gad;gLj;jg;gLk;.

<u;Ijurd; - <nuhl;rprd; vupnghUs; fyj;Jf;Fupa jhf;fq;fs; tUkhW.

xl;rpNaw;wk;( 2H
2
(g) + 4OH-(aq)    4H

2
O(l) + 4e

jho;j;jy;( O
2
(g) + 2H

2
O(l) + 4e 4OH-(aq)

fyj;jhf;fk;: 2H
2
(g) + O

2
(g)  2H

2
O(l)

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (  (  (  (  (

• NkNy Fwpg;gpl;l Kjd;ik> Jizf; fyq;fs; njhlu;ghd jhf;fq;fisf; fye;

JiuahLf.

• nrad;Kiwapy; gad;gLj;jg;gLk; ntt;NtW tiffisr; Nru;e;j fyq;fs;

njhlu;ghfg; gapYjy;> kpd;dpurhadj;jpd; kpf Kf;fpakhd Xu; mk;rkhFk;

vd;gjw;fhd fhuzq;fis tpsf;Fq;fs;.

• ghlj;jpl;lj;jpYs;s Kjd;ik> Jizf;fyq;fis nrad;Kiwapy; gad;gLj;jg;

gLk;NghJ kpd;tha;fspy; epfOk; jhf;fq;fs;> fyj;jhf;fq;fs; vd;gtw;iw

toq;Fq;fs;.

• vupnghUl; fyj;jpd; cUthf;fk;> ,urhadk; gw;wp tpgupAq;fs;.

xl;rprd;

xl;rprd;

      Ijurd;

IjurDk; ePuhtpAk;

Ez;JisAs;s fhgd; kpd;tha;

#lhd nrwpe;j nghl;lhrpak; Ijnuhl;irl;Lf; fiury;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'014'014'014'014'0 ( gpuNahfuPjpapy; Kf;fpaj;Jtk; ngWk; kpd;dpuhradj;

njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14'5 ( kpd;gFg;ig Nkw;nfhs;Sk;NghJ g+u;j;jp nra;a Ntz;ba

Njitfis ,dq;fz;L guNlapd; khwpypiag; gad;

gLj;jp fzpj;jy;fis Nkw;nfhs;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  kpd;gFg;gpd; jj;Jtq;fis tpgupg;ghu;.

²  kpd;gFg;gpd; mu;j;jj;ij tpsf;Fthu;.

² vspikahd kpd;gFnghUs; njhFjpfspd; kpd;gFg;G tpisTfis

vjpu;T$Wthh;.

²  guNlapd; tpjpfisf; Fwpg;gpLthu;.

²  guNlapd; tpjpapd; mbg;gilapyhd vspa gpurpdq;fisj; jPu;g;ghu;.

²  kpd;Kyhkply; nrad;Kiwia nra;J fhl;b tpsf;Fthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

•    cUfpa my;yJ nghUj;jkhd fiug;ghdpy; fiuf;fg;gl;l gjhu;j;jnkhd;wpd;

Clhf Neu;kpd;Ndhl;lj;ijr; nrYj;Jk;NghJ kpd;tha;fspy; ,urhadj;jhf;fq;

fis tpisthf;fp fyitia gpupf;Fk; nraw;ghL kpd;gFg;G vdg;gLk;.

²      kpd;gFg;gpd; jj;Jtq;fs;kpd;gFg;gpd; jj;Jtq;fs;kpd;gFg;gpd; jj;Jtq;fs;kpd;gFg;gpd; jj;Jtq;fs;kpd;gFg;gpd; jj;Jtq;fs;

²  xt;nthU kpd;thapYk; xU mad; ,yj;jpud; miuj;jhf;fk; eilngWk;.

²  ,q;F epfu jhf;fk; xU jho;j;Njw;W jhf;fkhFk;.

²  xl;rpNaw;wk; eilngWk; Kid mNdhl;L. jho;j;jy; eilngWk; Kid

fNjhl;L.

²  kpd;id toq;Fk; kpd;Kjypd; Neu;KidTld; njhLf;fg;gl;l kpd;tha;

Neu;kpd;tha;. vjpu;KidTld; njhLf;fg;gl;l kpd;tha; vjpu;kpd;tha;.

²  fiurypy; cs;s Neuad;fshtd vjpu;kpd;thahy; ftug;gLk;. vjpuad;

fshtd Neu;kpd;thahy; ftug;gLk;.

²  Fwpj;j epge;jidfspd; fPo; nghUj;jkhd mad;fspd; Kd;Dupikf;Nfw;g

Clfj;jpy; cs;s NtWgl;l ,dq;fshtd xl;rpNaw;wg;glNth jho;j;jg;

glNth KbAk;.

• ePiu kpd;gFj;jy; (mkpyk; Jkpf;fg;gl;l/ %yk; Jkpf;fg;gl;l)

mNdhl;by; : 2H
2
O(l)     O

2
(g) + 4H+(aq)+ 4e

fNjhl;by; : 2H
2
O(l) + 2e          H

2
(g) + 2OH-(aq)

• nrg;G kpd;tha;fisg; gad;gLj;jp CuSO
4 
ePuf;fiuriy kpd;gFg;G nra;jy;.

mNdhl;by;  : Cu(s)           Cu2+(aq) + 2e

fNjhl;by;   : Cu2+(aq) + 2e            Cu(s)

• gpshw;wpdk; kpd;tha;fisg; gad;gLj;jp> CuSO
4 
ePu;f;fiuriy kpd;gFg;G

nra;jy;.

mNdhl;by; : 2H
2
O(l)                O

2
(g) + 4H+(aq)+ 4e

fNjhl;by; : Cu2+(aq) + 2e           Cu(s)
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• fhgd; kpd;tha;fisg; gad;gLj;jp NaCl
  
ePu;f;fiuriy kpd;gFg;Gr; nra;jy;

mNdhl;by; : 2Cl-(aq)      Cl
2
(g)  + 2e

fNjhl;by;             : 2H
2
O(l) + 2e                H

2
(g) + 2OH-(aq)

• fhgd; kpd;tha;fisg; gad;gLj;jp cUfpa NaCl
 
 I kpd;gFg;Gr; nra;jy;.

mNdhl;by; : 2Cl-(l)                Cl
2
(g)  + 2e

fNjhl;by;             : Na+(l) + e              Na(l)

• guNlapd; tpjpfs;guNlapd; tpjpfs;guNlapd; tpjpfs;guNlapd; tpjpfs;guNlapd; tpjpfs;

(1) kpd;gFg;gpdhy; cUthf;fg;gLk; gjhu;j;jj;jpd; jpzpthdJ nrYj;jg;gLk;

kpd;Ndhl;lj;jpd; msTf;F Neu;tpfpj rkd;.

(2) xU %y; gjhu;j;jj;ij jho;j;Jtjw;Fj; Njitahd kpd;Ndhl;lj;jpd;

msT $Nyhk;fspy; 96>500 ,d; vspa KO vz; klq;FfshFk;.

guNlapd; khwpyp (F) =   GNuhj;jd; xd;wpd; %yu; Vw;wk;

=  1.602 x 10-19 C x 6.022 x 1023 mol-1

=  96 484 C mol-1

 96 500 C mol-1

• kpd;Kyhkply;kpd;Kyhkply;kpd;Kyhkply;kpd;Kyhkply;kpd;Kyhkply;

• kpd;Kyhkply; vd;gJ kpd;Ndhl;lj;ijg; gad;gLj;jp xU cNyhfj;ij

,d;ndhU cNyhfj;jpdhy; Nkw;gug;Gg; glykply; MFk;. ,J jhf;fk;

$ba  cNyhfk;  xd;wpd;  Nky;  jhf;fk;  Fiwe;j cNyhfnkhd;W

gbtiljiy tpl NtWgl;lJ.

• kpd;gFg;gpd;NghJ jukhd Nkw;gug;Gg; glykpliyg; ngWtjw;F cNyhfj;

Jld; glyk; ,Wf;fkhfg; gpize;jpUf;f  Ntz;Lk;.  mj;Jld;  mJ

gpd;tUk; gz;Gfisf; nfhz;bUf;f Ntz;Lk;.

• cWjp •    kpDkpDg;G •    ,urhad rlj;Jtj; jd;ik

• rpwe;j nghwpapay; gz;Gfs; •    rPuhd jbg;Gk; Njhw;wKk;

•   ntbg;Gfs;> Jisfs; mw;w jd;ik

• xU rpwe;j Nkw;gug;Gg; glykpliy ngWtjw;F gpd;tUk; fhuzpfs;

nghUj;jkhd tifapy; fl;Lg;gLj;jg;gl Ntz;Lk;.

• kpd;gFnghUspd; jd;ikAk; J}a;ikAk;

• ntg;gepiy

• mOj;j tpj;jpahrk;

• mNdhl;bdJk; fNjhl;bdJk; njhlu;ghd epiy

• mad;fspd; nrwpT

• mNdhl;bd; J}a;ik

• fhzg;gLk; Vida mad;fspd; jd;ik

• kpd;Ndhl;l mlu;j;jp

• nghUspd; J}a;ikAk; mjd; Nkw;gug;gpd; jd;ikAk;

• pH  ngWkhdk;

• kpd;tha;fspy; ,uz;L my;yJ mjw;F Nkw;gl;l jhf;fq;fSk; xNu

Neuj;jpy; epfoyhk;. mtw;iw ntg;gepiy> nrwpT> mOj;jk;> kpd;tha;fspd;

jd;ik vd;gtw;wpid khw;Wtjd; %yk; fl;Lg;gLj;jyhk;.
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cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² ePiu kpd;gFj;J> il-Ijurd; (<iujurd; ) > il-xl;rprd; (<nuhl;rprd;)

thAf;fisr; NrfupAq;fs;. NrUk; thAf; fdtsTfis mz;zsthf

mse;J thAtpd; msTf;Fk; gha;e;j xl;lj;jpd; msTf;Fk; ,ilapyhd

njhlu;ig msT uPjpapy; Nehf;Fq;fs;.

² kpd;Kyhkpliyg; gad;gLj;jp mYkpdpaf; fk;gpapd; Nky; nrg;G> nts;spia

gupNrhjid uPjpahf glykpLf.

² guNlapd; tpjpfis mbg;gilahff; nfhz;l gpurpdq;fisj; jPu;f;f

khztu;fis topg;gLj;Jf.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'014'014'014'014'0 ( gpuNahfuPjpapy; Kf;fpaj;Jtk; ngWk; kpd;dpuhradj;

njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14'6 ( kpd;dupg;igf; fl;Lg;gLj;Jk; tpjj;ij EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² mupg;G xU kpd;dpurhadr; nrad;KiwahFk; vd ,dq;fhz;ghu;.

² kpd;dpurhad uPjpapy; mupg;igf; fl;Lg;gLj;Jthu;.

² <UNyhf mupg;ig tpgupg;ghu;.

² fNjhl;Lg; ghJfhg;gpw;F cjhuzq;fis fhl;Lthu;.

² capu;g;gw;w jhf;fj;ij tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² fy;thdp mupg;G fy;thdp mupg;G fy;thdp mupg;G fy;thdp mupg;G fy;thdp mupg;G /<UNyhf mupg;G<UNyhf mupg;G<UNyhf mupg;G<UNyhf mupg;G<UNyhf mupg;G/ rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G

² mjhtJ tpOkpa cNyhfnkhd;Wld;  my;yJ  cNyhfk;  my;yhj flj;jp

nahd;Wld; (fNjhl;L) cs;sNghJ Vw;gLk; kpd;njhLifapd; (ngsjpf njhLif

cl;gl) tpisthf mupg;G kpd;gFnghUnshd;wpy; cNyhfk; Ntfkhf mupg;

giljy; MFk;.

"fNjhl;Lg; ghJfhg;G tpisT" fhuzkhf Nrhbap;y; Fiwe;j mupg;G vjpu;g;

Gila mjhtJ> capu;g;ghd  cNyhfk;  mjpf  mstpYk;>  mjpf mupg;G

vjpu;g;Gila mjhtJ tpOkpa  cNyhfk;  Fiwe;j  mstpYk;  mupg;Gf;F

cs;shFk;. cNyhfr; Nrhb njhLifAWk; re;jpapNyNa mjpf Nrjk; Vw;gLk;.

<UNyhf re;jpapypUe;J mg;ghw; nry;Yk; NghJk; mupg;gpd; tPjk; FiwtilAk;.

²²²²²               capu;g;gw;w jhf;fk; capu;g;gw;w jhf;fk; capu;g;gw;w jhf;fk; capu;g;gw;w jhf;fk; capu;g;gw;w jhf;fk; (Passivation)

² ,urhad Kiwfs; %yk; cNyhf Nkw;gug;ig ,urhad uPjpapy; capu;g;gw;w

epiyia milar; nra;tjd; %yk; mt;TNyhfj;ijg; ghJfhj;jyhdJ

capu;g;gw;wjhf;fk; (passivation)  vdg;gLk;.

² ,q;F cNyhfj;jpd; kPJ mJ NkYk; mupg;giltJ jtpu;f;fg;gLk; tifapy;

typikahd capu;g;gw;w Nkw;gug;G glynkhd;W jhdhfNt Njhd;wr; nra;ag;gLk;.

nghJthf> ,J xU rpy %yf;$Wfs; msT jbg;gile;j xl;irl;L my;yJ

iej;jpiul;Lg; glykhFk;. fiwapy; cUf;if capu;g;gw;wjhf;Ftjw;fhf

iej;jpupf; mkpyj;ijg; gad;gLj;jyhk;. Nkw;gug;gpYs;s gpwnghUs;fs;

ePf;fg;gl;L ghJfhg;G xl;irl;Lg; glynkhd;W mjd; kPJ gbar; nra;ag;gLk;.

GNshuPd; njhlu;ghd nray;fSf;fhf epf;fy; cNyhfj;ijg; gad;gLj;jyhk;.

,q;F fpilf;Fk; epf;fy; GNshiul;Lg; glyk; fhuzkhf cNyhfk; capu;g;gw;w

epiyia milAk;.

²²²²²               fNjhl;Lg; ghJfhg;GfNjhl;Lg; ghJfhg;GfNjhl;Lg; ghJfhg;GfNjhl;Lg; ghJfhg;GfNjhl;Lg; ghJfhg;G

²²²²² mjhtJ cNyhfnkhd;wpid kpd;dpurhadf;fynkhd;wpd; fNjhl;lhf

khw;Wtjd; %yk; mjid mupg;gpypUe;J ghJfhg;gNj ,k;KiwahFk;. ghJfhf;f

Ntz;ba cNyhfj;ij> kpd;dpurhadf; fyj;jpd; mNdhl;lhfj; njhopw;gLfpd;w>
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NkYk; $Ljyhd jhf;fKila (,yFthf mupg;Gf;F cs;shfj;jf;f)

cNyhfnkhd;Wld; njhLifailAkhW itg;gjd; %yNk ,J elj;jg;gLk;.

ngUk;ghYk;> cUf;F ePu;f;Foha;fs;> vupnghUs; Foha;fs;> fsQ;rpaj; njhl;bfs;>

rhf;F NkilfspYs;s cUf;Fg; ghyq;fs;> fg;gy;fs;> flypy; ,Ue;J vz;nza;

ngWk; ,lq;fspy; mikf;fg;gl;Ls;s Nkilfs;> jiuapy; mike;Js;s

vz;nza; fpzWfs; Nghd;wtw;wpy; fNjhl;Lg; ghJfhg;Gj; njhFjp gad;

gLj;jg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; ( ( ( ( (

² <u cNyhf mupg;G Xu; kpd;dpurhadr; nrad;KiwahFk; vdf; Fwpg;gpLf.

jhf;Fjpwd; NtWghl;ilf; nfhz;l ntt;NtW cNyhfq;fs; <u Clfj;jpy;

xd;Wlndhd;W njhLifaile;jpUf;ifapy; epfOk; mupg;ig tptupAq;fs;.

jdp cNyhfj;jpYk;> ntt;NtW ,lq;fspy; ntt;NtW fl;likg;G

fhzg;gLtjhYk; #oypy; epfOk; khw;wq;fshYk; (cjhuzk; xl;rprd; nrwpT)

mupg;G epfo VJthFk; vd;gij vLj;Jf; fhl;Lq;fs;. kfdPrpak; (my;yJ

ehfk;) / ,Uk;G Mfpatw;iwg; gad;gLj;jp <UNyhf mupg;G njhlu;ghd

gupNrhjidia elj;Jq;fs;.

² fNjhl;Lg; ghJfhg;G gpuNahfpf;fg;gLk; eilKiwr; re;ju;g;gq;fis vLj;Jf;

fhl;Lq;fs;. nts;sPaj;jpdhy; ,Uk;igg; ghJfhg;gjw;Fk;> rpq;F cNyhfj;jp

dhy; ,Uk;igg; ghJfhg;gjw;Fk; ,ilapyhd NtWghl;il vLj;Jf; fhl;Lq;fs;.

² JUg;gpbj;jiyg; ghjpf;Fk; fhuzpfisAk; fl;Lg;gLj;Jk; KiwfisAk;

fw;gjw;fhf gupNrhjidfis Nkw;nfhs;f.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'015'015'015'015'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G/cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'1 ( s njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G / cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 8

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  ,urhad ifj;njhopw;rhiy xd;iw epWTtjw;Fj; Njitahd mbg;gil

Njitfis gl;baw;gLj;Jthu;.

² xU ifj;njhopw;rhiyapy; %yg;nghUl;fshfg; gad;gLj;jf; $ba ,aw;if

Kjy;fspd; ,ay;Gfis tpgupg;ghu;.

² s njhFg;G  %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffis ,dq;fhz;ghu;.

² Na ,d; gpupj;njLg;G KiwiaAk; (lTd; fyKiw) mjd; gad;fisAk;

tpgupg;ghu;.

² fwpcg;G> NaOH  (nkd;wfl;L fyKiw)> rtu;f;fhuk;> Na
2
CO

3 
,d; (Nrhy;Nt

Kiw) cw;gj;jpia tpgupg;ghu;.

² CaCO
3
I %yg;nghUshf gad;gLj;jp ePwhj Rz;zhk;G> ntspw;Wk;Jhs; ,

CaC
2
Mfpatw;wpd; jahupg;Gf;fis tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

²  Xu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gil

Njitfs;.Njitfs;.Njitfs;.Njitfs;.Njitfs;.

² %yjdk;

² njhopy;El;gk;

² %yg;nghUs; fpilf;Fk; jd;ik

² rf;jp (kpd;rhuk;> vupnghUs; Nghd;wit)

² njhopyhspfs;

² Nghf;Ftuj;J trjpfs;

² tpahghuk;> re;ij trjp

² fopTg;nghUs; Kfhikj;Jtk;

² #oy; khrhf;f fl;Lg;ghL

²  ,J 5 M  nfhs;ifia mbg;gilahff; nfhz;lJ.

M -   Money (%yjdk;)

M -   Methods (Kiwfs;)

M -   Market (re;ijg;gLj;jy;)

M -   Man (kdpjtY)

M -   Machinery (,ae;jpuhjpfs;)
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²  ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;

,ay;Gfs;.,ay;Gfs;.,ay;Gfs;.,ay;Gfs;.,ay;Gfs;.

² ePz;l fhyj;jpw;F cgNahfpf;ff; $ba ngupjsT ,Uf;iffshf ,Uj;jy;

Ntz;Lk;.

² ,yFtpy; fpilf;ff; $bajhf ,Uj;jy; Ntz;Lk;.

² Jha;ikapd; tPjk; cau;thf ,Uj;jy; Ntz;Lk;.

²      s njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.

ghiw cg;G NaCl

fly; ePu; NaCl, MgCl
2
, CaCl

2
, CaSO

4
, Ca(HCO

3
)

2 
, MgSO

4

rpypntb cg;G NaNO
3

rpy;itd; KCl

ntz;fhuk; Na
2
B

4
O

7
.10H

2
O

ngupy; 3BeO.Al
2
O

3
.6SiO

2

kf;dirw;W MgCO
3

nlhyikw;W CaCO
3
. MgCO

3

Rz;zhk;Gf;fy;

ryitf;fy; CaCO
3

ntz;fl;b

rpg;gp XL

[pg;rk; CaSO
4
. 2H

2
O

GNshu;];ghu; CaF
2

mg;giuw;W Ca
5
(PO

4
)

3 
x my;yJ 3Ca

3
(PO

4
)

2 
.CaX

2 
(X = F, Cl, OH)

²  Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)

² cUfpa NaCl I kpd;gFj;J Nrhbak; ngwg;gLk;. NaCl d; cUFepiyia

600 0C  f;F Fiwg;gjw;fhf CaCl
2 
Nru;f;fg;gLfpd;wJ.

fNjhl;by;  Na+(l) + e-   →  Na(l)

mNdhl;by;    2Cl-(l)  →  Cl
2
(g) + 2e-

² FNshupd; thAtpw;Fk;> Nrhbaj;jpw;Fk; ,ilapyhd jhf;fj;ij

jilnra;tjw;fhf mNdhl;Lk;> fNjhl;Lk; Xu; tl;l jl;bdhy; (cUf;F

tiy gpupnkd;jfL) gpupf;fg;gLfpd;wJ.

² jho; mOj;jj;jpy; cau; kpd;Ndhl;;lk; kpd;gFfyj;jpDhNl nrYj;jg;gLk;.

          FNshupd;

cU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiw

cUfpa Nrhbak;

cUf;F fNjhl;L (-) fpwigw;W mNdhl;L (+)

cUf;F fNjhl;L (-)

Nrhbak;> fy;rpak; FNshiul;bd;

cUfpa fyit

kpd;Ndw;Wk;

cs;sPL

ntg;gj;ijj; jhq;ff; $ba
nrq;fw;fshy; MdJk;> cl;gFjp

cUf;fpdhy; MdJkhd Rtu;.

cUf;F tiy
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²²²²²          Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.

² Nrhbak; Mtp tpsf;F.

² fU jhf;fpfspy; cUfpa Nrhbak; Fsp&l;l gad;gLk;.

² <jh;> ngd;rPd; Nghd;w Nrjdf; fiug;ghd;fis cyu;j;Jtjw;F jpz;k

Na gad;gLk;.

² Nrjdj; njhFg;Gfspy; gad;gLk;.

² td; jho;j;Jk; fUtpahd Nrhlhikl;L jahupg;gpy; gad;gLk;.

²²²²²          s njhFg;G Nru;itfspd; cw;gj;jpnjhFg;G Nru;itfspd; cw;gj;jpnjhFg;G Nru;itfspd; cw;gj;jpnjhFg;G Nru;itfspd; cw;gj;jpnjhFg;G Nru;itfspd; cw;gj;jp

²²²²² fwpAg;gpd; cw;gj;jpfwpAg;gpd; cw;gj;jpfwpAg;gpd; cw;gj;jpfwpAg;gpd; cw;gj;jpfwpAg;gpd; cw;gj;jp

fwpAg;G cw;gj;jpahFk; ,lk; cg;gsk; vdg;gLk;. ,yq;ifapy; fwpAg;G

jahupf;fg;gLk; ,lq;fspy; Kf;fpakhdit Gj;jsk;> mk;ghe;Njhl;ilAkhFk;.

²²²²² cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;

² ePiu cl;Gftplh fspkz; jiu.

² #upa xsp ed;F glf;$ba cyu; fhw;Nwhl;lKs;s ngUntsp.

² kiotPo;r;rp Fiwe;j fhy vy;iyAs;s gFjp.

² fly; my;yJ fsg;gpw;F mUfpYs;s rkjiu.

² fly; ePu; %yg;nghUshfg; gad;gLj;jg;gLfpd;wJ.

² cg;gsq;fspy; KjyhtJ ghj;jpapDs; fly; ePu; gk;gg;gLk;. fly;ePu;

#upa ntg;gj;jhy; Mtpahf;fg;gLk;. fly; ePupd; nrwpT mjpfupf;f KjyhtJ

ghj;jpapy; CaCO
3
   tPo;gbthf;fg;gLk;. ,J milatplg;gl;L vQ;rpa fly;ePu;

,uz;lhk; ghj;jpf;F khw;wg;gLk;.

² ,uz;lhk; ghj;jpapDs; ePu; njhlu;e;J #upa ntg;gj;jhy; Mtpahf;fg;gLk;.

nrwpT NkYk; mjpfupf;f CaSO
4
   ([pg;rk;) tPo;gbthFk;.

² kpFjp ePu; %d;whk; ghj;jpf;F khw;wg;gl;L> njhlu;e;J Mtpahf;fg;gLk;.

nrwpT NkYk; mjpfupf;f NaCl gspq;fhFk;. ,J gpupj;njLf;fg;gl;L>

cg;gsj;jpy; xNu ,lj;jpy; Ftpf;fg;gLk;. ,J Ca2+, Mg2+ , SO
4

2- mad;fis

khrhff; nfhz;bUf;Fk;.

² Jha NaCl  ePu;kakhfhJ. vdpDk;> Nkw;$wg;gl;l khRf;fisf; nfhz;l

NaCl ePu;kakhFk;. NaCl Ftpay; MW khjj;jpw;F ntspapy; Nrkpj;J

itf;fg;gLk;. Nrkpf;Fk;NghJ Ftpf;fg;gl;bUf;Fk; cg;gpy; Ca2+, Mg2+

mad;fs; tspapYs;s ePuhtpia cwpQ;rp fiuryhf ntspNaWtjhy;>

NaCl gspq;F Jha;ikahf;fg;gLk;.

² nghw;whrpak; mNahNlw;iw fyg;gjd; %yk; maBd; Vw;wg;gl;l cg;G

jahupf;fg;gLk;.

fly; ePu;

jha;f;fiury;

Kjy;

ghj;jp

CaCO
3
(s)            CaSO

4
(s)                      NaCl(s)

,uz;lhk;

ghj;jp

%d;whk;

ghj;jp
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² NaCl ,d; cgNahfk;,d; cgNahfk;,d; cgNahfk;,d; cgNahfk;,d; cgNahfk;

² czit Rita+l;Ltjw;Fg; gad;gLk;.

² czTg; nghUs; gOjilahJ ghJfhf;f.

² Na (cNyhfk; )> Na
2
CO

3
 , NaHCO

3
 , NaOH  jahupf;fg; gad;gLk;.

² Saline jahupf;f gad;gLk;.

² gdpf;fl;bapd; cUFepiyiaf; Fiwf;fg; gad;gLk;.

² jha;f;fiurypy; Mg2+, Br- nrwpT vd;gd mjpTau;thf ,Ug;gjdhy; ,J

Mg, Br jahupg;gpy; gad;gLj;jg;glyhk;.

²²²²² NaOH jahupg;G jahupg;G jahupg;G jahupg;G jahupg;G

² Nrhbak; Ijnuhl;irl;lhdJ tu;j;jf uPjpapy; FNshNuh fhuf; fyq;fspy;

Nrhbak; FNshiul;Lf; fiuriy kpd;gFg;gjd; %yk; jahupf;fg;gLk;.

² %d;W tifahd FNshNuh fhuf; fyq;fs; cz;L.

² ,urf;fyk;    ² gpupnkd;wfl;Lf;fyk;      ² nkd;rt;Tf;fyk;

² nkd;rt;Tf; fykhdJ gpupnkd;wfl;Lf; fyj;ij xj;jpUf;Fk;. mj;Jld;

xNu jhf;fq;fNs epfOk;. nkd;rt;Tf; fyj;jpd; ,uz;L kpd;tha;fSk;

xU mad; jdpj;Jtkhd nkd;rt;tpdhy; NtWgLj;jg;gl;bUg;gNj xU

NtWghL MFk;.

² nkd;rt;Tf; fyj;ij cgNahfpg;gjd; mD$yq;fshtd cw;gj;jp

nra;ag;gLk; NaOH  MdJ kpfTk; J}a;ikahdJ@ Fiwthd kpd;Ndhl;lNk

gad;gLj;jg;gLk;@ #oy; jhf;fk; FiwthdJ.

² miuj;jhf;fq;fshtd:

2Cl-(aq)  Cl
2
(g) + 2e (mNdhl;L)

2H
2
O(l) + 2e   2OH-(aq) + H

2
(g) (fNjhl;L)

vdNt> nkhj;jj; jhf;fj;ijAk; gpd;tUkhW Fwpg;gplyhk;.

2NaCl(l) + 2H
2
O(l)    2NaOH(aq) + Cl

2
(g)  + 2H

2
(g)

² nkd;rt;T fw;wad;fis gupkhw;Wk; jd;ikAilajhf ,Ug;gjhy;>  Na+

mad;fis mNdhl;L miwapypUe;J fNjhl;liwf;F Fbngau mDkjpf;

fpd;wJ.

FNshuPd;    Ijurd;

nrwpe;j fwpAg;Gf; fiury;

ghtpj;j fwpAg;Gf; fiury;

ijj;Njdpak; mNdhl;L  nkd;rt;T     epf;fy; fNjhl;L

ePu;

Nrhbak; Ijnuhl;irl;Lf; fiury;
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² fw;wad; xl;;lk; ,U miwfspDs;Sk; kpd; eLepiyahf;fj;ij Vw;gLj;J

fpd;wJ. Vnddp;y; kpd;gFg;gpd; NghJ ,yj;jpud; mNdhl;by; mfw;wg;gl;L>

fNjhl;by; toq;fg;gLfpd;wJ.

² OH- FNshupDld; jhf;fkile;J ,r;nrad;Kiwia ghjpf;Fk;. Mdhy;>

nkd;rt;T mdad;fspd; gupkhw;wj;ijj; jilnra;tjhy; OH- Fbngau;T

jilg;gLk;.

² NaOH fiuryhdJ gFjpahf Mtpahf tplg;gl;L Fspu tplg;gLk;.

² FNshuPdhdJ xU gf;f tpisnghUshfg; ngwg;gLk;.

²²²²² FNshupdpd; cgNahfq;fs;FNshupdpd; cgNahfq;fs;FNshupdpd; cgNahfq;fs;FNshupdpd; cgNahfq;fs;FNshupdpd; cgNahfq;fs;

² Glitfs;> kuk;> fhfpjf;$o; Mfpatw;iw ntspw;Wtjw;F NeubahfNth>

my;yJ ntspw;Wk; fUtp tbtpNyh gad;gLk;.

² FbePiu Jha;jhf;fg; gad;gLk;.

² If;fpa ,uhr;rpaj;jpy; fhy;gq;F IjNuhf;FNshupf; mkpyk; IjuirdAk;>

FNshupidAk; gad;gLj;jp njhFf;fg;gLk;.

² kf;dPrpak;> ijj;Njdpak;> kw;Wk; nts;sPak; Mfpatw;iw gpupj;njLf;f

gad;gLk;.

² g+r;rpnfhy;yp> rhaq;fs;> kUe;Jfs; jahupf;fg; gad;gLk;.

² nghypitidy; FNshiul;L> FNshupNdw;wg;gl;l ,wg;gu; Nghd;w

gy;gFjpa gjhu;j;jq;fs; jahpf;fg; gad;gLk;.

²²²²² rtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;G

² vz;nza;> nfhOg;G my;yJ nfhOg;gkpyq;fSk; ePupy; fiuAk; mNrjd

fhuf; fiury;fSk;  %yg; nghUl;fshf gad;gLk;.

² ifj;njhopy; uPjpapy; rtuf;fhuj; jahupg;G 4  gbfisf; nfhz;Ls;sJ.

² gb - I  rtu;f;fhukhf;fy; (Saponification )

² ,r;nrad;Kiwapd; NghJ wNyh (tallow) (tpyq;Ff; nfhOg;G)>

Njq;fha; vz;nza; my;yJ  jhtu  vz;nza;  fzpf;fg;gl;l

msT NaOH fiurypy; fyf;fpatz;zk; ntg;gkhf;fg;gLk;. ,jd;

NghJ jpz;k rtu;f;fhuk; cz;lhFk;. ,J ePz;l fhgd; rq;fpypia

cila fhnghl;rpypf;fkpyj;jpd; cg;ghFk;.

² gb - II  fpspruPid mfw;wy;

² rtu;f;fhuj;ijtpl fpspruPd; ngWkjpkpf;fJ. tpiy$ba moF

rhjdg; nghUl;fs; jahupf;fg; gad;gLk;.  xU gFjp fpspruPd;

rtu;f;fhuj;ij  nkd;ikahf;fTk;>  mOj;jkhf;Ftjw;fhfTk;

rtu;fhuj;Jld; tplg;gLk;.

R   C   O   CH
2   

CH
2
-OH

      O

R   C   O   CH    +   3NaOH 3RCOO-Na+ +   CH - OH

      O  rtu;f;fhuk;

R   C   O   CH
2    

CH
2
-OH

fpsprNuhy;

R = C
17

H
35

 /C
15

H
31

 / C
11

H
23

Ο

=

=

=
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        ² gb - III   rtu;f;fhuj;ij Jha;ikahf;fy;

² Jha;ikahf;fspd; NghJ kpFjpahf rtu;fhuj;jpYs;s NaOH, rpj;jpupf;

mkpyk; Nghd;w nkd; mkpyj;jpdhy; eLepiyahf;fg;gLk;. kpFjpahf

cs;s ePupd; 2/3 gFjp mfw;wg;gLk;. ,jd; %yk; Jha rtu;f;fhuk;

ngwg;gLk;.

        ² gb - IV  KOikahf;fy;

² rtu;f;fhuj;jpd; ifj;njhopy; Kiw jahupg;gpy; ,Wjpg;gbapy; epwr;rhak;>

jw;fhg;gp> thridg; nghUs; Mfpad Nru;f;fg;gl;L> mit rtu;f;fhu

fl;bfshf tbtikf;fg;gl;L tpw;gidf;F tplg;gLk;.

² NaOH ,w;F gjpyhf KOH I gad;gLj;jyhk;. KOH I cgNahfpf;Fk;

nghOJ rtu;f;fhuk; NjhYf;F nkd;ikiaj; jUk;. gpujhdkhf

Foe;ijfSf;fhd rtu;fhu jahupg;gpy; KOH gad;gLj;jg;gLk;.

² rtu;f;fhuj;jpYs;s RCOO- Na+,d; Ehw;WtPjk;> nkhj;jf; nfhOg;G

gjhu;j;jj;jpd; ngWkhdk; (TFM) vdg;gLk;.

  ²  Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)

² %yg;nghUl;fshf gpiwd; (epuk;gpa NaCl fiury;) >Rz;zhk;Gf;fy;(CaCO
3
)>

mNkhdpah (Vgu; Kiwapy; jahupf;fg;gl;lJ) vd;gd gad;gLj;jg;gLk;.

² mNkhdpah thA epuk;gpa NaCl fiurypy; fiuf;fg;gLk;. ,J Xu; Gwntg;gj;

jhf;fkhFk;. vdNt jho;ntg;gepiy rhjfkhdJ.

² vjpNuhl;l nghwpKiw gad;gLj;jg;gLtjhy;> thAf;fspd; fiujpwd;

$l;lg;gLk;.

² mNkhdpahthy; epuk;gg;gl;l gpiwd;> CaCO
3
 (g) I ntg;gNkw;wpg; ngwg;gl;l

CO
2
 (g) cld; jhf;fKw tplg;gLk;. ,j;jhf;fk; Xu; Gwntg;gj; jhf;fkhFk;.

vdNt jho; ntg;gepiy rhjfkhdJ.

² kPsTk; cau; tpidjpwid ngWtjw;F vjpNuhl;l nghwpKiw gad;gLk;.

² ,q;F gpd;tUk; kPSk; jhf;fk; eilngWfpd;wJ.

 NH
3
(aq) + H

2
O(l)    NH

4

+ (aq) + OH-(aq)

OH- (aq)  + CO
2 
(aq)    HCO

3
-(aq)

NaCl (ePu;f;fiury; )

NH
3
 (thA)

muz;

NaCl(aq) + NH
3
(aq)

CO
2
 (g)

muz;
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² ,uz;lhtJ jhf;fj;jpd; NghJ OH- mad; mfw;wg;gLtjpdhy;> KjyhtJ

jhf;fk; Kd;Kfkhf ,lk;ngw OH- mad; njhlu;e;J cUthfpf;

nfhz;bUf;Fk;.

² HCO
3
- nrwpT mjpfupf;Fk; nghOJ NaHCO

3
 gspq;fhFk;.

Na+(aq) + HCO
3
-  (aq)   →  NaHCO

3
 (s)

² NaHCO
3
 ,d; tPo;g;gbthf;fj;ij cr;rkhf;f jho; ntg;gepiy Ngzg;gLk;.

² NaHCO
3
 gpupj;njLf;fg;gl;L ntg;gkhf;fg;gLk; NghJ Na

2
CO

3 
ngwg;gLk;.

CO
2
 kPsg; gad;gLk;.

2NaHCO
3
(s)       Na

2
CO

3
(s) + CO

2
(g) + H

2
O (g)

² NaHCO
3
 cw;gj;jpf;fhd epfu jhf;fk;.

NaCl (aq) + NH
3
(aq) + CO

2
(aq) + H

2
O(l) → NaHCO

3
(s) + NH

4
Cl(aq)

² NaHCO
3 
 gpupj;njLf;fg;gl;l gpd; vQ;Rk; NH

4
Cl fiuriyAk; Rz;zhk;igAk;

gad;gLj;jp ,t;mNkhdpah kPz;Lk; gad;ghl;bw;F cl;gLj;jg;gLk;.

CaO(s) + 2NH
4
Cl(aq) → CaCl

2
(aq) + 2NH

3
(aq) + H

2
O(l) my;yJ

Ca(OH)
2
 (aq) + 2NH

4
Cl(aq)  → CaCl

2
(aq) + 2NH

3
(aq) + 2H

2
O(l)

njhlq;F

nghUl;fs;

CaCO
3
(s) calcium

carbonate

gggggbbbbb 1(#is)

calcium

carbonate

ia

tWj;jy;.

CaO(s)

calcium

oxide

Ca(OH)
2
(s)

ePwpa Rz;zhk;G

gbgbgbgbgb 5

ammonium chloride>

Ak; ePwpa

Rz;zhk;Gf;

fyitia

ntg;gg;gLj;jy;.

NH
3
(g)

ammonia

gbgbgbgbgb 2

ammonia

itAk;

brine IAk;

fyj;jy;.

NaCl(aq)

sodium chloride

njhlq;F

nghUl;fs;

CO
2
(g)

carbon dioxide

NH
4
Cl(aq)

ammonium chloride

NaCl/NH
3
(aq)

ammonia Vw;wg;gl;l

brine

gb gb gb gb gb 3

ammonia Vw;wg;gl;l

brine id CO
2

cld; fyj;jy;.

NaHCO
3
(s)

sodium hydrogencarbonate

gbgbgbgbgb 4 (#is)

sodium

hydrogencarbonate id

tWj;jy;

Na
2
CO

3
(s) ;

ePu;

Nru;j;jy;

  tpisT

njhlq;F nghUs;

Vgu; nrad;Kiw NH
3



257

  ²  ²  ²  ²  ²          Na
2
CO

3 
,d; cgNahfq;fs;,d; cgNahfq;fs;,d; cgNahfq;fs;,d; cgNahfq;fs;,d; cgNahfq;fs;

² ryitr; Nrhlhthf gad;gLj;jg;gLk;.

² ePupd; epue;ju td;ikia ePf;fg; gad;gLk;.

² rtu;f;fhuk; jahupg;G (NaOH ,w;Fg; gjpyhfg; gad;gLk;).

² fz;zhbj; jahupg;G.

² mOf;ffw;wpfs; jahupg;G.

² fhfpjj; jahupg;G.

² KHCO
3
,d; fiujpwd; NaHCO

3
it tpl kpf mjpfk;. vdNt ,jid

Nkw;$wpa Kiwahy; tPo;g;gbthf;f KbahJ. vdNt Nrhy;Nt Kiwapdhy;

K
2
CO

3
  I jahupf;f KbahJ.

     ²  ePwhj Rz;zhk;G (  ePwhj Rz;zhk;G (  ePwhj Rz;zhk;G (  ePwhj Rz;zhk;G (  ePwhj Rz;zhk;G (Quick lime) jahupg;G) jahupg;G) jahupg;G) jahupg;G) jahupg;G

² ,r;nrad;Kiwapd; NghJ xd;Wtpl;l xU gilahf nehUf;fg;gl;l CaCO
3

ck; tpwFk; #isapy; khwp khwp mLf;fg;gLk;. #isapd; mbapy;

neUg;G itf;fg;gLk; NghJ jP nkJthf Nky; Nehf;fpg; guTk;.

² cau; ntg;gepiy  CO
2
 I ntspNawr; nra;tjpdhy; CaO

 
#isapDs;

kpFjpahf tplg;gLk;. #is Fspuile;j gpd; mbapypUe;J ePwhj Rz;zhk;G

mfw;wg;gLk;.

²²²²² ,r;nrad;Kiwapd; gpujp$yq;fs;,r;nrad;Kiwapd; gpujp$yq;fs;,r;nrad;Kiwapd; gpujp$yq;fs;,r;nrad;Kiwapd; gpujp$yq;fs;,r;nrad;Kiwapd; gpujp$yq;fs;

² CaCO
3
(s)      CaO(s) + CO

2
(g)

CaCO
3 
gpupif ntg;gepiy ( 900 0C) xg;gpl;lstpy; cau;thdJ. tpwF

vupjypd; NghJ ,t;ntg;gepiy toq;fg;glhtpby;>  CaCO
3
  Kw;whf

gpupailahJ Nghfyhk;.

² CO
2 
Kw;whf #isapypUe;J ntspNawhtpbd;; mJ kPsTk; CaO  cld;

,ize;J CaCO
3
ia Njhw;Wtpf;fyhk; (CO

2
 tspia tpl mlu;j;jp

$bajhy; jhf;fk; kPSk; jhf;fkhdjhy;).

² tpwF vupe;J cz;lhd rhk;gYld; CaO fyf;fg;glyhk;.

² ntg;gk;  ntspNaw;wg;gLtjhy; #oy; khrhf;fg;gLk;.

²  CO
2 
 kw;Wk; Ez;zpa Jfs;fs; ntspNaw;wg;gLtjhy; #oy; khrhf;fg;gLk;.

²²²²² fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)

² ePwpa Rz;zhk;G> Rz;zhk;G ghy; jahupg;gpYk; gad;gLk;.

² fy;rpak; fhigl;bd; ngUk;gb jahupg;G.

² kz;zpd; mkpyj; jd;ikia Fiwf;f.

² ntspw;Wk; Jhs; jahupj;jypy;.

² mNkhdpah ngUk;gb jahupg;G.

² fl;ll epu;khzf; ifj;njhopypy;.

² mkpy thAf;fis mfj;JwpQ;rypy;.

 ² ² ² ² ²           ntspw;Wk; Jhs; jahupg;G ntspw;Wk; Jhs; jahupg;G ntspw;Wk; Jhs; jahupg;G ntspw;Wk; Jhs; jahupg;G ntspw;Wk; Jhs; jahupg;G

² Rz;zhk;Gf; fy;iy ntg;gNkw;wp ePwhj Rz;zhk;G ngwg;gLk; (CaO).

² ePwpa Rz;zhk;ig  (Ca(OH)
2
(s) ) ngWtjw;F  ePuhdJ CaO Nky; njspf;fg;

gl;L Fsputplg;gLk;.

² <ukhd jpz;k Ca(OH)
2 
Nky; RoYk; #isapy; 12 - 15 kzpj;jpahyq;fSf;F

Cl
2
(g) nrYj;jg;gLk;. fyit #isAs; nghUj;jg;gl;l ,whf;Ffs; %yk;

tpl;Ltpl;L fyf;fg;gLk;.
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² cau; tpidjpwid ngWtjw;F vjpNuhl;l nghwpKiw gad;gLj;jg;gLk;.

CaCO
3
(s)   CaO(s) + CO

2
(g)

CaO(s) + H
2
O(l) →  Ca(OH)

2
(s)

3Ca(OH)
2
(s) + 2Cl

2
(g) →  Ca(OCl)

2
.Ca(OH)

2
.CaCl

2
.2H

2
O(s)

 ² ² ² ² ²               ntspw;Wk; Jhspd; cgNahfk;ntspw;Wk; Jhspd; cgNahfk;ntspw;Wk; Jhspd; cgNahfk;ntspw;Wk; Jhspd; cgNahfk;ntspw;Wk; Jhspd; cgNahfk;

² ntspw;Wk; fUtpahf gad;gLj;jg;gLk;.

² Rj;jpfupg;gpy; gad;gLj;jg;gLk;. (tpNrlkhf ePu;)

 ²    ²    ²    ²    ²   fy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;G

² ePwpa Rz;zhk;Gk;> fw;fup (C) Ak; kpd;tpy; xd;wpy;  2000 0C f;F

ntg;gNkw;wg;gLk;.

CaO(s) + 3C(s)  →  CaC
2
(s) + CO(g)

2CaO(s) + 5C(s) →  2CaC
2
(s) + CO

2
(g)

CaC
2 
MdJ ePUld; jhf;fKw;W C

2 
H

2 
 Ij; jUk;.

CaC
2
(s) + H

2
O(l) →  Ca(OH)

2
(s) + C

2
H

2
(g)

 ² ² ² ² ²               CaC
2 
,d; cgNahfk;,d; cgNahfk;,d; cgNahfk;,d; cgNahfk;,d; cgNahfk;

² xl;rp mrw;wypd; Rthiy jahupg;gpy; gad;gLk;.

² g+j;jiy Jhz;l gad;gLk;.

² goq;fis gOf;fj; Jhz;lg; gad;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² ,urhad gjhu;j;jq;fspd; Ma;T$lj; jahupg;gpw;Fk;> ifj;njhopy;

jahupg;gpw;Fk; cs;s NtWghl;il khztu;fsplk; tpdTq;fs;.

² ,urhadf; ifj;njhopnyhd;iw ntw;wpfukhfj;; njhlq;Ftjw;Fk; mjid

elhj;jpr; nry;yTk; epiwT nra;ag;gl Ntz;ba Njitfs; gw;wp

fye;JiuahLq;;fs;.

² %yg;nghUl;fshf gad;gLj;jg;gLk; ,aw;if Kjy; nfhz;bUf;f Ntz;ba

,ay;Gfis kPl;lwpAq;fs;.

² Mtu;j;jd ml;ltizapd; s njhFg;G %yfq;fis Qhgfg;gLj;Jq;fs;.

² ,aw;ifapy; cs;s s njhFg;G %yfq;fspd; ,Uf;iffis gl;bay;

gLj;Jk;gb $Wq;fs;.

² Na gpupj;njLg;gpy; gad;gLj;jg;gLk; jj;Jtq;fisAk;> gbKiwfisAk;

RUf;fkhff; $wp gpuNahfpf;Fk; ngsjpf ,urhadj; jj;Jtq;fisAk;

$Wq ;fs;.

² cg;G> rtu;f;fhuk;> Nrhbak; fhgNdw;W> ePwhj Rz;zhk;G> ntspw;Wk;

Jhs;> fy;rpak; fhigl;L Mfpatw;wpd; jahupg;gpy; mlq;Fk; ngsjPf

,urhad jj;Jtq;fis ru;r;rpAq;fs;.

² xt;nthU ifj;njhopYk; cUthFk; gf;ftpisTfspd; gad;fis fye;Jiu

ahLq;fs;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'015'015'015'015'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G/cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'2 ( p njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G / cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 6

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² mNkhdpah> a+upah> iej;jpupf; mkpyk;> nghRNgw;W tskhf;fpfs;>

ry;g+upf;fkpyk; Mfpatw;wpd; cw;gj;jp KiwfisAk;> mtw;wpy; mlq;fpAs;s

ngsjPf ,urhadj; jj;Jtq;fisAk; gad;fisAk; tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.

    ²  mNkhdpah jahupg;G (Vgu; Kiw)  mNkhdpah jahupg;G (Vgu; Kiw)  mNkhdpah jahupg;G (Vgu; Kiw)  mNkhdpah jahupg;G (Vgu; Kiw)  mNkhdpah jahupg;G (Vgu; Kiw)

² %yg;nghUl;fshf iejurd;> Ijurd; thAf;fs; gad;gLk;.

² jput tspia gFjpgl fha;r;rp tbg;gjd; %yk; iejurd; gpupj;njLf;fg;gLk;.

² ,aw;if thAtpypUe;Jk;> eg;jhtpypUe;Jk; gpd;tUkhW Ijurd; gpupf;fg;gLk;.

xl;rprDldhd gFjp xl;rpNaw;wk;.

C
6
H

14
(g) + 3O

2
(g)  6CO(g) + 7H

2
(g)

(eg;jh)

2CH
4
(g) + O

2
(g)  →  2CO(g) + 4H

2
(g)

  ,aw;if thA

my;yJ ePuhtpAldhd gFjp xl;rpNaw;wk;.

C
6
H

14
(g)+ 6H

2
O(g)  →  6CO(g) ) + 13H

2
(g)

(eg;jh)

CH
4
(g) + H

2
O(g)  →  CO(g) + 3H

2
(g)

,aw;if thA

² iejurDk;> IjurDk; jhf;fKw;W mNkhdpahitf; nfhz;l rkepiy

fyitia cUthf;Fk;.

      N
2
(g) + 3H

2
(g)  2NH

3
(g) H = -92 kJ mol-1

² ,ypr;rw;wpypaupd; jj;Jtg;gb cau;mKf;fKk; Fiwe;j ntg;gepiyAk;

rkepiyapd; NghJ mNkhdpahtpd; msitf; $l;Lk;.

² cau; mKf;fk; cau; tpisit cUthf;Fk;> MapDk; mKf;fj;ij

Vw;gLj;jTk;> mt;tKf;fj;ij jhq;ff; $ba cgfuzr; nrytPdKk;

mjpfkhf ,Ug;gjhy;> jw;fhyj;jpy; 250 t. m. gad;gLj;jg;gLk;.

² jho; ntg;gepiy cau; mNkhdpah tpisitf; nfhLf;Fk;. MapDk;>

jho; ntg;gepiyapy; jhf;fNtfk; ke;jkhf ,Ug;gjhy;> nghUshjhu uPjpahf

rpwe;j tpisit ngWtjw;F 450 0C gad;gLj;jg;gLfpd;wJ. ,j;jhf;fk;

Gwntg;gj;jhf;fkhifahy; njhFjpahdJ Fspu;epiyapy; Ngzg;gl Ntz;Lk;.
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² ,q;F ,Uk;G Cf;fpAk;> rpwpjsT Cf;fpj; Jhz;bfshf nghw;whrpak;

xl;irl;L> mYkpdpak; xl;irl;Lk; gad;gLj;jg;gLfpd;wJ.

² mKf;fj;ij gpuNahfpj;J thAf;fis Fsp&l;b jput mNkhdpah mfw;wg;gL

fpd;wJ. Vnddpy; Fiwe;j nrwptpyhd mNkhdpahthdJ Kd;Kfj;

jhf;fj;jpd; msitf; $l;Lk;.

cU 15.2.1 : mNkhdpah cw;gj;jpcU 15.2.1 : mNkhdpah cw;gj;jpcU 15.2.1 : mNkhdpah cw;gj;jpcU 15.2.1 : mNkhdpah cw;gj;jpcU 15.2.1 : mNkhdpah cw;gj;jp

    ²    ²    ²    ²    ²          mNkhdpahtpd; cgNahfq;fs;mNkhdpahtpd; cgNahfq;fs;mNkhdpahtpd; cgNahfq;fs;mNkhdpahtpd; cgNahfq;fs;mNkhdpahtpd; cgNahfq;fs;

² iej;jpupf; mkpyk;> tskhf;fpfs;> ieNyhd; Mfpatw;wpd; cw;gj;jpf;Fg;

gad;gLk;.

² gz;gLj;jg;glhj vz;nzapYs;s (Crudeoil ) mkpyf; $Wfis

eLepiyahf;f nghw;Nwhypaf; ifj;njhopypy; NH
3 
 gad;gLk;.

² fe;jfj;ijf; nfhz;l vupnghUspd; jfdj;jpd; NghJ ntspNaWk; SO
2

it eLepiyahf;f GifNghf;fpfspy; gad;gLj;jg;gLk;.

² ifj;njhopy; rk;ge;jkhd (czT> Fbghdk;> Fsp&l;ly;> fsQ;rpa

njhopw;rhiyfspYk;) Fsp&l;Lk; njhFjpfspy; Fspu;r;rpa+l;Lk;

nghUshfg; gad;gLk;.

² ,aw;if> njhFg;G kug;ghy; MdJ fhyj;jpw;F Ke;jp xUq;nfhl;lhJ

jLg;gjw;F ,wg;gu; ifj;njhopypy; gad;gLk;.

² ePu;> fopT ePu; gupfupg;gpy; pH I fl;Lg;gLj;jTk; nkd; md;dad;fis

khw;wPL nra;Ak; nurpd;fis GdUj;jhudk; nra;aTk;  gad;gLk;.

Ijurd;

iejurd;

mKf;fp

ntg;g ,lkhw;wp

Cf;fp khw;wp

Nrkpg;Gj; jhq;fpf;F

kPs;Row;rp gk;gp

 jhf;fkilahj

mNkhdpah xLf;fp
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     ² a+upah jahupg;Ga+upah jahupg;Ga+upah jahupg;Ga+upah jahupg;Ga+upah jahupg;G

² mNkhdpahTk; fhgdPnuhl;irl;Lk; %yg;nghUl;fshfg; gad;gLj;jg;gLk;.

² a+upah jahupg;G ,UgbfisAilaJ.

NH
3
(g) + CO

2
(g) 

�

   NH
2
COONH

4
(s) 

�

  CO(NH
2
)

2
(aq) + H

2
O(l)

     cU 15.2.2 : a+upah jahupg;GcU 15.2.2 : a+upah jahupg;GcU 15.2.2 : a+upah jahupg;GcU 15.2.2 : a+upah jahupg;GcU 15.2.2 : a+upah jahupg;G

² gb xd;W jhf;fk; tpiuthdJk;> Gwntg;gj;jpw;F cupaJkhFk;.

ifj;njhopypy; gad;gLj;jg;gLk; epge;jidfspd; fPo; jhf;fk; g+u;j;jpahFk;.

jhf;fkilahj NH
3 
. CO

2 
vd;gd kPz;Lk; Kjy; gbf;F mDg;gg;gLk;.

² gb ,uz;L jhf;fk; nkJthdJk;> mfntg;gj;jpw;F cupaJkhFk;.

,j;jhf;fk; g+u;j;jpahtjpy;iy. khw;wPL 50-80% MFk;.

² a+upahtpd; cgNahfk;a+upahtpd; cgNahfk;a+upahtpd; cgNahfk;a+upahtpd; cgNahfk;a+upahtpd; cgNahfk;

² cau; iejurd; nfhs;ssT (46%)  nfhz;l jpz;k iejurd; tskhf;fp.

² a+upah Nghky;bifl;L gy;gFjpaj;jpd; jahupg;gpy; gad;gLk;.

²²²²² iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)

² mNkhdpah> tsp> ePu; Mfpait njhlq;F nghUl;fshf cgNahfpf;fg;gLk;.

I II

NkYk; tspAlDk; ePUlDk; fyf;fg;gLk;.

tspAld; 900 0C ,y; fyf;fg;gl;L> 850 0C apy; cs;s Pt-Rh

Cf;fpapd; kPJ nrYj;jg;gLk; NghJ iej;jpupf; xl;irl;L cUthFk;.

mNkhdpah

4NH
3
(g) + 5O

2
(g)               4NO(g) + 6H

2
O(g)

2NO(g) + O
2
(g)    2NO

2
(g)

4NO
2
(g) + 2H

2
O(l) + O

2
(g)     4HNO

3
(aq)

fyit 150 0C ,w;F fPo; Fsp&l;lg;gLk;.

 

   jput mNkhdpah+ jputCO
2

    gb 1

Mtpahf;fy; %yk;

nrwpthf;fg;gLk;

130-150 0CapYk; 35t.m ,Yk;

njhopw;gLk; njhFg;G

jhf;fpfSf;Fs; (synthesis

reactor) Nru;f;fg;gLk;.

Fiwe;j mKf;fj;jpy;

njhopw;gLk; gpupifahf;-

fpfspDhlhf nrYj;jg;gLk;.

A+upah gspq;F

a+upah fiury; +
gb 2

mNkhdpak; fhgNkw;W

NH
2
COONH

4
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² tspapdhy; mNkhdpah iej;jpupf; xl;irl;lhf xl;rpNaw;Wk; jhf;fk;

Xu; Gwntg;gj;jhf;fk; MFk;. thAf;fs; XLk; Ntfj;ij fl;Lg;gLj;Jtjd;

%yk; 900 0C ,y; ntg;gepiy Ngzg;gLk;.

² ,r;nrad;Kiwapy; cau; mKf;fj;ij NgZtjd; %yk; Cf;fpapd;

Nkw;gug;gpy; jhf;fp %yf;$Wfspd; NkhJjy; tPjk; mjpfupf;fg;gLfpd;wJ.

² mNkhdpahtpd; g+uz xl;rpNaw;wj;ij epr;rag;gLj;Jtjw;fhf Nkyjpf

tsp gad;gLj;jg;gLk;.

² mLj;j gbj; jhf;fk; Xu; Gwntg;g rkepiy jhf;fkhFk;. vdNt Cf;fpapd;

Nkw;gug;gpypUe;J ntsptUk;  thAtpw;F  Fspuhd  tsp Nru;f;fg;gLk;.

vdNt Kw;Gwjhf;fk; rhjfkhf;fg;gLk;.

² tspapd; Kd;dpiyapy; iejurd; <u;xl;irl;L ePupdhy; cwpQ;rg;gLtjw;F

Kd;du; thAf;fs; ed;F Fspu;j;jg;gl Ntz;Lk;.

² 96% tPjk; khw;wj;jpw;F Njitahd epge;jidfs;.
² mKf;fk; : 1 - 9 t.k.m
² ntg;gepiy : 850 - 1225 0C

² Cf;fp : 10% Nuhbaj;ij (Rhodium)cila gpshj;jpdk; (Platinum).

    ²    ²    ²    ²    ²               iej;jpupf;fkpyj;jpd; cgNahfq;fs;iej;jpupf;fkpyj;jpd; cgNahfq;fs;iej;jpupf;fkpyj;jpd; cgNahfq;fs;iej;jpupf;fkpyj;jpd; cgNahfq;fs;iej;jpupf;fkpyj;jpd; cgNahfq;fs;

² ntbkUe;J jahupg;gpYk;> tskhf;fpfspYk; gad;gLj;jg;gLk;. mNkhdpak;

iej;jpNuw;wpd; njhFg;gpw;Fk; gad;gLk;.

² ifj;njhopy;fspy; kpfTk; Kf;fpak; tha;e;j iej;jpNuw;Wf;fis jahupf;f

gad;gLk;.

² NaNO
3
  ,iwr;rpapd; ew;fhg;gpahfTk; gad;gLk;.

² KNO
3
  tskhf;fpfs; jahupg;gpYk;> ntbkUe;J jahupg;gpYk; gad;gLk;.

² AgNO
3
  xspg;glj;jhs;> fljhrp jahupg;gpy; gad;gLk;.

² mur ePu; jahupg;gpy; gad;gLk;.

² fha;r;rp xl;lg;gl;l Nkw;gug;Gf;fis Rj;jg;gLj;j gad;gLk;.

  ² nghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;G

² vy;yh capupdq;fspdJk; Kf;fpa Nghrizg; gjhu;j;jq;fspy; xd;W

nghRguR MFk;.

² nghRguR nfhz;l Kf;fpa jhtu tskhf;fp Nkw;nghRNgw;whFk; (Super

Phosphate).

² Nkw;nghRNgw;W fy;rpak; ,U Ijurd; nghRNgw;iwAk;

Ca (H
2 

PO
4
)
2
 ePNuw;wg;gl;l fy;rpak; ry;Ngw;iwAk; ([pg;rk;; CaSO

4
.

2H
2
O) nfhz;l fyitahFk;.

² vg;ghnty mg;giuw;W MdJ  [3 Ca
3
(PO

4
)

2
. CaX

2 
 my;yJ 

[,q;F X=F/Cl/OH] nghRNgw;W tskhf;fp jahupj;jYf;fhd rpwe;j

%ynghUshFk;.

² mg;giuw;W ePupy; fiujpwd; mw;wJ. vdNt> FWfpa fhyg; gapu;fspd;

cgNahfj;jpw;fhf Kw;whf my;yJ gFjpahf mkpyj;Jld; fyf;fg;gl;L

fiuf;fg;gLk;.

² mkpykhf;Ftjw;F ry;g+upf; mkpyk;> iej;jpupf;fkpyk;> IjNuhFNshupf;

mkpyk; my;yJ nghRNghwpf; mkpyk; cgNahfpf;fg;gLk;.

3Ca
3
(PO

4
)

2
.CaX

2
(s) + 7H

2
SO

4
(aq)  3Ca(H

2
PO

4
)

2
(s) + 7CaSO

4
(s)

    + 2HX(aq) --- (1)

3Ca
3
(PO

4
)

2
.CaX

2
(s) + 14HCl(aq)  3Ca(H

2
PO

4
)

2
(s) + 7CaCl

2
(s)

+ 2HX(aq) -----  (2)
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² mg;giuw;W ed;F Jhshf;fg;gl;L ry;g+upf;fkpyj;Jld; (70%) fyf;fg;gl;L>

4-6 thuq;fSf;F tp;lg;gLk;. mg;nghOJ tpisthf xw;iw Rg;gu;nghRNgw;W

cUthFk; (Single super phosphate).

² gb (2),y; cUthFk; tpisTf;F  mNkhdpak; ry;Ngw;W  Nru;g;gjd;

%yk; ePu;kakhfhj tskhf;fpia jahupf;fyhk;.

CaCl
2
(s) + (NH

4
)

2
SO

4
(aq)  CaSO

4
(s) + 2NH

4
Cl(aq)

     ²  ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)  ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)  ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)  ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)  ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)

² fe;jfk; my;yJ fe;jfj;ijf; nfhz;l fdpak; tsp> ePu; Mfpait %y

nghUl;fshfg; gad;gLj;jg;gLk;.

² ry;igl;L ,Uf;iffspypUe;J ehfk;> <ak; Nghd;w cNyhfq;fs; gpupj;

njLf;fg;gLk; nghOJ fe;jtPnuhl;irl;L cUthFk;.

(1) tspapy; vupf;fg;gLk;.

  fe;jfk;

fe;jftPnuhl;irl;L> SO
2

S(s) + O
2
(g)            SO

2
(g)

(2)  mjpf tspAld; fyf;fg;gLk;.

(3)  ehd;F ntt;NtW Cf;fp gilfspd; Nkyhf
   nrYj;jg;gLk; (tNdbak; (v) xl;irl;L tpy;iyfs;  450 0C,y;).

(4) nrwpe;j ry;g+upf; mkpyj;jpy; fiuf;fg;gLk;.

  nrwpe;j ry;g+upf;fkpyk;.

H
2
S

2
O

7
(l) + H

2
O(l)          2H

2
SO

4
(aq)

(5) [hf;fpuijahf ePUld; fyf;fg;gLk;.

jbj;j Giff;Fk; jputk; xypak;

vd miof;fg;gLk;.

SO
3
(g) + H

2
SO

4
(l)   H

2
S

2
O

7
(l)

fe;jf%xl;irl;LSO
3

2SO
2
(g) + O

2
(g)     2SO

3
(g)
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² fe;jftPu;xl;irl;Lf;Fk;> xl;rprDf;Fkpilapyhd jhf;fk; Xu; kPSk; jhf;fk;

MFk;. fe;jf%xl;irl;L njhlu;e;J fe;jftPnuhl;irl;Lk; xl;rprDkhf

gpupifailAk;. vdNt fyitia Cf;fpfspd; gy gLf;iffs; Nkyhf

nrYj;Jtjd; %yk; thAf;fs; NkYk; NkYk; jhf;fkila tplg;gLk;.

² fe;jf%xl;irl;L ,uz;L Cf;fpgLf;iffSf;fpilapy; mfw;wg;gLtjd;

%yk; tpistpd; msT $l;lg;gLk;.

² fe;jf%xl;irl;L cUthtjw;fhd ,j;jhf;fk; Xu; Gwntg;gkhf ,Ug;gJld;>

%d;W %y;fs; thAf;fs; jhf;fkile;J ,U%y;fs; tpisit

cUthf;Ffpd;wJ. vdNt ,yprw;wpypaupd; jj;Jtj;jpw;fpzq;f cau; tpisT

SO
3
 cau; mKf;fj;jpYk;> jho; ntg;gepiyapYk; ngwg;gLk;.

² eilKiwapy; 450 0C ntg;gepiy njupT nra;ag;gl;lJ.  ,JNt> jhf;f

Ntfj;ij mDkjpf;fg;glf; $ba kl;lj;jpYk;> FiwahJ itj;jpUf;f

cgNahfpf;ff; $ba jho; ntg;gepiyahFk;. rhj;;jpakhd jho;ntg;gepiy

gad;gLj;jg;gLtjw;F NtW fhuzq;fSk; cs;sd. vupnghUs; nrytPdKk;

ntg;gepiy mjpfupg;Gld; muz;fs; mupg;Gf;F cs;shFk; tPjKk;

mjpfupj;jyhFk;.

² 450 0C ,y; khwy; 97 tPjkhFk;. ,t;Tau; khw;wy; tPjk; tspkz;ly

mKf;fj;jpy; eilngWtjdhy; mKf;f mjpfupg;G Njitaw;w xd;whf

mikfpd;wJ.

² jhf;fk; eilngw;Wf; nfhz;bUf;Fk; Ntisapy;> Gwntg;gj; jhf;fnkhd;wpy;

ntsptplg;gLk; ntg;gk;> mj;njhFjpapd; ntg;gepiyia mjpfupf;fr;

nra;fpd;wJ. ,t;Tau; ntg;gepiyapy; SO
3  
Mf khw;wg;gLk; tPjk;

tPo;r;rpailfpd;wJ. vdNt> mLj;jLj;j Cf;fp gLf;iffSf;fpilapy;

thAf;fis Fspuilar; nra;jy; mtrpakhdjhFk;. ,J Fspu;ePu;

Foha;fspdhy; nra;ag;gLfpd;wJ. Fspu;ePu ; Foha;fspYs;s ePu ;

Mtpahfpd;wJ. ,J kpd; cw;gj;jpf;Fg; gad;gLk;.

² fe;j%nthl;irl;L ePupy; fiuf;fg;glhJ nrwpe;j mkpyj;jpy; fiuf;fg;gL

fpd;wJ. ePupy; fiuf;fg;gl;lhy;> mlu;T $ba mkpy %Lgdp; cUthFk;.

,J Mgj;jhd #oy; khrhf;fj;ij Vw;gLj;Jk;.

  ²  ²  ²  ²  ²          ry;g+upf;fkpyj;jpd; cgNahfq;fs;ry;g+upf;fkpyj;jpd; cgNahfq;fs;ry;g+upf;fkpyj;jpd; cgNahfq;fs;ry;g+upf;fkpyj;jpd; cgNahfq;fs;ry;g+upf;fkpyj;jpd; cgNahfq;fs;

² nghRNgw;W tskhf;fpfspd; ngUk;gb jahupg;G.

² mNkhdpak; ry;Ngw;W tskhf;fpfs; jahupg;G.

² njhFg;G ehu;fshfpa NuNahd;> gpsh];jpf;F ngUk;gb jahupg;G.

² gw;wup mkpy cw;gj;jp.

² cNyhfj;jhJ nra;Kiw xOq;Ffspy;.

² rhaq;fs;> ntbkUe;Jfs; jahupg;gpy;.

² mOf;ffw;wpfspd; jahupg;gpy;. (mjpfstpy; mw;ify;> Viwy; ry;NghNdw;Wfs;).

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; ( ( ( ( (

² mNkhdpah> a+upah> iej;jpupf;fkpyk;> nghRNgw;W tskhf;fpfs;>

ry;g+upf;fkpyk; Mfpatw;wpd; ngUk;gb jahupg;gpd; gbKiwfis RUf;fkhff;

$wp> mtw;wpy; mlq;fpAs;s ngsjpf> ,urhad jj;Jtq;fis tpgupAq;fs;.

² nrwpHNO
3 
 MdJ xl;rpNaw;W fUtpahfj; njhopw;gLk; jhf;fq;fis kPs

typAWj;Jq;fs;.

² nrwpH
2
SO

4 
 MdJ xl;rpNaw;W fUtpahf> ePufw;Wk; fUtpahf njhopw;gLk;

jhf;fq;fis kPs typAWj;Jq;fs;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'015'015'015'015'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G/cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'3 ( d njhFg;G %yfq;fspd; ifj;njhopy; uPjpahd gpupj;

njLg;ig EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² CJiy Kiwapd; %yk; ,Uk;G gpupj;njLg;ig tpgupg;ghu;.

² CJiyapy; epfOk; jhf;fq;fis vOJthu;.

² CJiy Kiwapy; ,Uk;G gpupj;njLj;jiy glq;fshy; tpsf;Fthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

²     d njhFg;G %yfq;fspd; ,Uf;iffs;njhFg;G %yfq;fspd; ,Uf;iffs;njhFg;G %yfq;fspd; ,Uf;iffs;njhFg;G %yfq;fspd; ,Uf;iffs;njhFg;G %yfq;fspd; ,Uf;iffs;

Ti ,y;kidw;W FeTiO
3

Wj;ijy; TiO
2

Fe Vkiuw;W Fe
2
O

3

kf;diww;W Fe
3
O

4

,Uk;Gigiuw;W FeS
2

rpjiuw;W FeCO
3

Cu nrg;Gigiww;W CuFeS
2

²   ,Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw)

² ,Uk;G jhJ> fw;fup (jho;j;Jk; fUtp)> Rz;zhk;Gf;fy; (fopTg;nghUs;

cUthf;Fk; gjhu;j;jk;) Mfpad %yg;nghUl;fshf gad;gLj;jg;gLfpd;wJ.

cgNahfpf;fg;gLk;  CaCO
3
 d; msT jhjpy; fhzg;gLk; rpypf;Nfw;wpd;

mstpy; jq;fpAs;sJ.

thA ntspNawy;

,Uk;Gj;jhJ> fw;fup> Rz;zhk;Gf;fy;

cs;sPL

CJiyapd; jPr;nrq;fy;gil

ntg;gkhf;fg;gl;l tsp
cUfpa fopTg;nghUs;
cUfpa ,Uk;G,Uk;G ntspaPL

ntg;gkhf;fg;gl;l tsp
cUfpa fopTg;nghUs;
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² tsp fPo; ,Ue;J Nkyhf nrYj;jg;gLk;. fw;fup vupe;J CO IAk; ntg;gj;ijAk;

nfhLf;fpd;wJ.

² tsp cl;nry;Yk; Gs;spapy; ntg;gepiy 2000 K MfTk;> CJiyapd;

Edpg;gFjpapy; 700 K tiuapYk; fhzg;gLk;.

² mad; (III)  xl;irl;L gpujhdkhf CO tpdhYk;> rpwpjsT CMYk;

jho;j;jg;gLk;.

² 3-4% fiue;j fhgid nfhz;l ,Uk;G (III) xl;irl;L gd;wp ,Uk;ig

cUthf;Fk;. Jha ,Uk;gpd; cUFepiy 1535 0C . Mdhy; gd;wp ,Uk;gpd;

cUFepiy mjpy; cs;s khRf;fs; fhuzkhf  1015 0C  ahf fhzg;gLk;.

² CaCO
3
 gpupifaile;J  CaO  IAk; CO

2
 thAitAk; nfhLf;Fk;. fy;rpak;

xl;irl;L rpypf;Nfw;W khRf;fSld; jhf;fp (CaSiO
3
) fopTg;nghUis

nfhLf;fpd;wJ. cUfpa fopTg; nghUs; (Slag) mlu;j;jp Fiwe;j jputk;>

ciyapd; mbg;gFjpapy; ,Uk;;gpd; Nky; kpjf;Fk;. ,f;fopTg; gjhu;j;jk;

fPopUe;J nrYj;jg;gLk; tspapdhy; ,Uk;G xl;rpNaw;wg;glhJ ghJfhf;fpd;wJ.

² gd;wp ,Uk;G 3-4% fhgidAk;> Si, P, S, Mn Nghd;w NtW khRf;fisAk;

nfhz;bUf;Fk;.

² Fiwe;j ntg;gepiyapy; (1000 0C ,w;F fPo;)

3Fe
2
O

3
(s) + CO(g) → 2Fe

3
O

4
(s) + CO

2
(g)

Fe
3
O

4
(s) + CO(g) → 3FeO(s) + 2CO

2
(g)

FeO(s) + CO(g) → Fe(l) + CO
2
(g)

CaCO
3 
(s) → CaO(s) + CO

2
(g)

² cau; ntg;gepiyapy; (1000 0C ,w;F Nky;)

2FeO(s) + C(s) →  2Fe(l) + CO
2
(g)

CO
2
(g) + C(s)   →   2CO(g)

CaO(s) + SiO
2
(s)  → CaSiO

3
((Slag)

CaO(s) + Al
2
O

3
(s)  Ca(AlO

2
)

2
(slag)

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (  (  (  (  (

² d njhFg;G %yfq;fspd; ,Uf;iffs; gw;wp fye;JiuahlTk;.

² ,Uk;G gpupj;njLg;G Kiwia tpgupj;J> mk;Kiwapy; gad;gLj;jg;gLk;

ngsjpf> ,urhad jj;Jtq;fis tpsf;Ff.

² cUf;F> fiwapy; cUf;F> thu;g;G ,Uk;G vd;gtw;wpd; Mf;ff;$w;W

%yfq;fisAk; gad;fisAk; fye;JiuahLf.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'015'015'015'015'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G/cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'4 ( md;whl tho;f;ifapy; gy;gFjpag; gjhu;j;jq;fis

tpidj;jpwDld; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² gy;gFjpaq;fis mwpKfg;gLj;Jthu;.

² gy;gFjpaq;fis ,aw;ifg; gy;gFjpaq;fs;> njhFg;Gg; gy;gFjpaq;fs;

vd tifg;gLj;Jthu;.

² gy;gFjpaq;fis gy;gFjpahf;fy; nray;Kiwapd; mbg;gilapy; tifg;

gLj;Jthu;.

² gy;gFjpaq;fspd; fl;likg;G> ,ay;Gfs;> gad;fs; Mfpatw;iw ,dq;

fhz;ghu;.

² ,aw;if ,wg;gupd; fl;likg;G> ,ay;Gfs;> gad;fs; Mfpatw;iw tpgupg;ghu;.

² ,wg;gu; ty;fidRg;gLj;jiy tpgupg;ghu;.

² ,wg;gu; fyitahf;fj;ij (Rubber compounding) tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

² ngUksthd vz;zpf;ifAila kPs;tUk; myFfs; ,zf;fk; miltjhy;

gy;gFjpaq;fs; cUthfpd;wd.

cjhuzk; :  n(C
2
H

4
)   →   nghypj;jPd;

² gy;gFjpaq;fs; ,aw;ifg; gy;gFjpak;> njhFg;Gf;Fupa gy;gFjpak; vd

tifg;gLj;jg;gLk;.

- ,aw;if gy;gFjpaq;fs; ,aw;ifahfNt capu;j;njhFjpfspDs;

njhFf;fg;gl;lit.

cjhuzk; : ,aw;if ,wg;gu;> Gujq;fs;> nehjpaq;fs;

- njhFg;Gf;Fupa gy;gFjpaq;fs; kdpjdhy; nraw;ifahf

jahupf;fg;gl;lit.

cjhuzk; : nghypj;jPd;> nghypitidy;FNshiul;L> nghypvRj;ju;>

nug;Nyhd; (Teflon)> Ngf;iyw;W (Bakelite)> ieNyhd;>

a+upah-Nghky;bifl;L.

² gy;gFjpaq;fs; mit cUthFk; Kiwapd; mbg;gilapy;> ghFgLj;jg;

glyhk;.

- $l;ly; gy;gFjpak; (addition  polymers)

- xLq;fy; gy;gFjpak; (condensation polymers)

² ntg;g ,ay;ig mbg;gilahf itj;J gy;gFjpaq;fs; gpd;tUkhW

gpupf;fg;gLk;.

- ntg;gk; ,sf;Fk; gy;gFjpaq;fs;

ntg;gkhf;Ftjd; %yk; nkd;ikahf;fg;glyhk;. FsputpLk;NghJ td;ik

ahFk;. kPz;Lk; gyKiw ,sftplg;glf;$baJ. rq;fpypfSf;fpilapyhd

ftu;r;rp tpirfs; eypthdit.

cjhuzk;: nghypj;jPd;> nghyp];iuwpd;> PVC
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- ntg;gk; ,Wf;Fk; gy;gFjpaq;fs;

cw;gj;jpapd; Kjy; fl;lj;jpd;NghJ mr;rpy; thu;f;fg;gLk;NghJ ,it

,Wf;fkilAk;. gpd; kPz;Lk; ntg;gkhf;fg;gLtjd; %yk; kPs ,sf;fg;

glkhl;lhJ. gy;gFjpar; rq;fpypfs; FWf;F ,izg;Gf;fis cUthf;fp

Kg;gupkhzf; fl;likg;ig Vw;gLj;Jk;.

cjhuzk;: Ngf;iyl;> a+upah Nghky;bifl;L

  ²   $l;ly; gy;gFjpak;$l;ly; gy;gFjpak;$l;ly; gy;gFjpak;$l;ly; gy;gFjpak;$l;ly; gy;gFjpak;

² epuk;ghj xU gFjpaq;fs; xd;wpize;J ,uhl;rj %yf;$iw Mf;Fk;.

²  nghyp;j;jPd;  nghyp;j;jPd;  nghyp;j;jPd;  nghyp;j;jPd;  nghyp;j;jPd;

kPs;tUk; myF

² ntg;gk; ,sf;Fk; gy;gFjpak;@ nghypj;jPd; kzkw;wJ@  Ritaw;wJ@

ghukw;wJ@ er;Rj; jd;ikaw;wJ@ xg;gPl;lstpy; kypthdJ. ,J

gjhu;j;jq;fis nghjp nra;tjw;Fk;> Mrd NkYiw> Nghj;jy;> tpisahl;Lg;

nghUl;fs;> Fg;ig NghLk; ig> ghj;jpuk; Nghd;wit nra;ag; gad;gLj;jg;

gLk;.

²²²²² nghypitidy; FNshiul;Lnghypitidy; FNshiul;Lnghypitidy; FNshiul;Lnghypitidy; FNshiul;Lnghypitidy; FNshiul;L ^ ^ ^ ^ ^PVC&&&&&

²  ²  ²  ²  ²  ,jd; xU gy;gFjpak; itidy; FNshiul;L MFk;.

      C     C

H

H H

H

H

 H
CC =

H

H

n

       vjPd;

     C

H

H

   C

H

H

    C

H

H

     C

H

H

     C

H

H

   C

H

H

n

  C   C

H

H H

H

H

 H
CC =

Cl

H

n cau;ntg;gepiy

    cau;mKf;fk;

     C

H

H

   C

Cl

H

n

    C

H

H

   C

Cl

H

      C

H

H

   C

Cl

H

     C

H

H

   C

Cl

H

itidy; FNshiul;L

nghypitidy; FNshiul;L
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kPs;tUk; myF

² ,J xU ntg;gk; ,sf;Fk; gy;gFjpakhf cs;sNghJk; FNshupid

nfhz;bUg;gjdhy; PVC  ,yFtpy; jPg;gw;wp vupahJ. ,jd; rq;fpypf;F

,ilapyhd ftu;r;rp tpir nghypj;jPd; rq;fpypfSf;fpilapyhd tpirapYk;

kpf mjpfkhdJ. ,jdhy;> PVC td;ikahdJ. epiyepWj;Jk; fUtp> epug;Gk;

fUtp Mfpatw;iw cgNahfpj;J gjdpLtjd; %yk; Ntnwhd;whf khWgLk;

jd;ikAs;s gjhu;j;jkhf khw;wg;glf;$bajhf ,Ug;gJ PVC ,d; rpwg;gpay;G

MFk;. PVC ePu;f; Foha; nra;tjw;Fk;> [yjhiufs; nra;tjw;Fk;> kpd;fk;gp

fis fhtypLtjw;Fk;> epyftrk;> Mrdciw> Filj;Jzp> kiomq;fp

Nghd;wit nra;aTk; gad;gLk;.

² nghyp];iuuPd; nghyp];iuuPd; nghyp];iuuPd; nghyp];iuuPd; nghyp];iuuPd; ^ Polystyrene&

² xUgFjpak; ];iuuPd; MFk;.

kPs;tUk; myF

² ntg;gk; ,sf;Fk; gy;gFjpak;. nghyp];iuwPd; xsp CLUtf; $ba

gjhu;j;jk;. ,J Eiuahf;fg;gl;L> jpz;kkhf;fg;gLk;  (Made into foam and

solidified). ,J fhtypahfTk;> nghjp nra;jw;Fk; gad;gLk;. ,J nu[pNghk;

vd miof;fg;gLk;.

      C

H

H

   C

Cl

H

cau;ntg;gepiy

 cau; mKf;fk;

     C

H

   C

H

H

n

 H
CC =

H

H

n
   C

H

   C

H

H

   C

H

   C

H

H

   C

H

   C

H

H

];iuuPd;

nghyp ];iuuPd;

   C

H

   C

H

H
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² nug;Nyhd;nug;Nyhd;nug;Nyhd;nug;Nyhd;nug;Nyhd;

² nug;Nyhdpd; xU gFjpak; ehw;GNshNuh vjPd; MFk;.

kPs;tUk; myF

² ntg;gk; ,sf;Fk; gy;gFjpak;. nug;Nyhd; <uepiyj; jpwdw;wJ; rlj;Jt

khdJ; xl;Lk; jd;ikaw;wJ; cau;ntg;gj;jpdhYk; ,urhadg; gjhu;j;jq;f

shYk; ghjpf;fg;glkhl;lhJ. fhuzk; myridf; nfhz;lJ. mupg;Gf;Fl;

glhJ. vdNt> rikaw; ghj;jpuq;fis cWjpg;gLj;jTk;> ,urhadf;

ifj;njhopw;rhiyfspYk; gad;gLj;jg;gLk;. ,ae;jpuq;fspd; Foha;fs;>

%bj;jhspLk; Kj;jpiu (seals) nra;tjw;Fk; cNyhfg; gFjpfSf;F ,ilapy;

itf;fg;gLk; tisaq;fs; nra;aTk; neUg;Gg; gpbf;fhj Jzpnra;tjw;Fk;

gad;gLk;.

²²²²² nghypINrhgpwPd; (,aw;if ,wg;gu;)nghypINrhgpwPd; (,aw;if ,wg;gu;)nghypINrhgpwPd; (,aw;if ,wg;gu;)nghypINrhgpwPd; (,aw;if ,wg;gu;)nghypINrhgpwPd; (,aw;if ,wg;gu;)

² ,wg;guhdJ uau;> upa+g;> nkj;ij> ifAiw jahupg;gpYk;> kUj;Jtj;

JiwapYk; gad;gLj;jg;gLk;.

ehw;GNshNuh vjPd;

cau;ntg;gepiy

 cau; mKf;fk;
     C

F

F

   C

F

F

n

F

 F
CC =

F

F

n
     C

F

F

   C

F

F

      C

F

F

   C

F

F

     C

F

F

   C

F

F

→

nug;Nyhd;

   C

F

F

   C

F

F

         C

H

H

   C

CH
3

H

   C    C

H

H

     C

H

H

   C

CH
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   ²  ,aw;if ,wg;giu ty;fidRg;gLj;jy;,aw;if ,wg;giu ty;fidRg;gLj;jy;,aw;if ,wg;giu ty;fidRg;gLj;jy;,aw;if ,wg;giu ty;fidRg;gLj;jy;,aw;if ,wg;giu ty;fidRg;gLj;jy;

² ,wg;gupd; kPs;jfTj; jd;ikf;F rp];-nghyp INrhgpwpd; mikg;Ng

fhuzkhFk;. ,wg;giu td;ikahf;Ftjw;F ,wg;gupd; kPs;jfTj; jd;ik

khw;wg;gl Ntz;Lk;. vdNt ,aw;if ,wg;giu mjd; epiwapd; 1]-3]

fe;jfj;Jld; ntg;gg;gLj;Jtjd; %yk; td;ikahf;fg;gLfpwJ. ,J

ty;fidRg;gLj;jy; vdg;gLk;. ty;fidRg;gLj;Jk; nghOJ nghyp

INrhgpwPd; rq;fpypfs; FWf;fhf fe;jfj;jpdhy; gpizf;fg;gLfpd;wd.

,jdhy;> ,wg;gupd; kPs;jd;ik mjpfupg;gJld;> td;ikahf;fg;gLfpd;wJ.

25 - 35 % fe;jfj;Jld; ntg;gNkw;Wtjd; %yk; vgidw;W (ebonite)

ngwg;gLk;. ty;fidRg;gLj;jpa ,wg;gu; xl;Lk;jd;ikaw;wJ. $basT

nghwpKiw ,ay;Gfis cilaJ.

   ²    ,wg;gu; Nru;itahf;fk; ,wg;gu; Nru;itahf;fk; ,wg;gu; Nru;itahf;fk; ,wg;gu; Nru;itahf;fk; ,wg;gu; Nru;itahf;fk; (Rubber compounding)

²  Fwpj;j Njitf;F Vw;wj;jf;fjhf ,aw;if ,wg;gu; my;yJ kw;iwa

,wg;gu;fs; mikahJ tplyhk;. Mdhy;> mjDld; fyf;fg;gLk; gjhu;j;jq;

fspd; mbg;gilapy;> ,wg;gu; Nru;itahf;fk; mt;,wg;giu vkJ Njitf;F

cfe;j gjhu;j;jkhf khw;Wfpd;wJ.  ,wg;gu; Nru;itahf;fj;jpw;F gad;gLj;

jg;gLk; gjhu;j;jq;fis mtw;wpd; njhopw;ghl;bd; mbg;gilapy;> gpd;tUkhW

ghFgLj;jyhk;.

1. Elastomers

2. ty;fidRg;gLj;Jk; fUtp

3. Ntf tsu;r;rpf; fUtp(Accelerators)

4. Jhz;b / epNuhjp

5. Process aids

6. nkd;ikahf;fp> ,sf;fp

7. typjhf;fpfs; / epug;gpfs;

8. Age resistors

² cjhuzkhf> cover of a conveyor belt  Nru;itfshf gpd;tUtd fhzg;gLk;.

,aw;if ,wg;gu; (Elastomer)

fupa fhgd; (Filler)

ZnO  (Accelerator)

];upawpf; mkpyk; (J}z;b)

,wg;gu; gjdpLk; vz;nza;

nwrpd;

N-Cyclohexylbenzothiozole-2-sulfonamide (CBS)

fe;jfk; (ty;fidRg;gLj;Jk; fUtp)

² xLq;fy; gy;gFjpak; xLq;fy; gy;gFjpak; xLq;fy; gy;gFjpak; xLq;fy; gy;gFjpak; xLq;fy; gy;gFjpak;

   ²   xLq;fy; gy;gFjpahf;fj;jpy; xU gFjpaq;fs; ,izAk; nghOJ H
2
O, NH

3
,

    HCl  Nghd;w vspa %yf;$Wfs; ntspNaw;wg;gLk;.
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   ²  nghyp Vikl;L (nghyp Vikl;L (nghyp Vikl;L (nghyp Vikl;L (nghyp Vikl;L (Polyamides)

² ,q;F xU gFjpaq;fs;  - CONH - $l;lq;fshf ,izf;fg;gLfpd;wJ.

,it nghypVikl;L vd miof;fg;gLk;. nghJthd nghypVikl;by;

ieNyhd; 6,6 Kf;fpakhdJ. ,J 1, 6 - diaminohexane  [H
2
N (CH

2
) 

6
NH

2
] >

vf ;Nrd;ilxapf ; mkpyj;Jld; [HOOC (CH
2
)

6
 COOH)] xLq;fw ;

gy;gFjpahf;fj;jpw;F cl;gLk; nghOJ cUthFk;. ,q;F ilfhnghl;rpypf;

mkpyj;jpw;F gjpyhf mkpyFNshiul;L gad;gLj;jg;gLk; nghOJ

gy;gFjpahf;fk; $ba tpidj;jpwDilajhf mikAk;.

• ntg;gk; ,sf;Fk; gy;gFjpak;. ,J fk;gspAld; xj;j mikg;Gilajhf

fhzg;gbDk;> ieNyhd; nkd;ik mw;wjhfTk;> ,aw;if ehu;fisg; Nghd;w

ePiu cwpQ;Rk; jd;ikaw;wjhfTk; fhzg;gLk;. vdpDk;> ePbj;j ghtid

AilaJ. fOtpg; ghtpg;gjw;F Vw;wjhfTk; cs;sJ. ieNyhd; Milfs;

jahupf;fg; gad;gLk;. ieNyhdpd; kPs;jftpay;G> td;ik Mfpad fhYiw

jahupf;fTk;> ,Wf;fkhd cilfs; jahupg;gjw;Fk; Vw;wJ Mfpd;wJ.

    •  nghypv];ju; ( nghypv];ju; ( nghypv];ju; ( nghypv];ju; ( nghypv];ju; (Polyesters)

$l;lq;fshy; xU gFjpaq;fs; ,izf;fg;gl;L cUthFk;

gy;gFjpaq;fs; nghypv];ju;fs; vdg;gLk;.

    •  nuwpyPd; nuwpyPd; nuwpyPd; nuwpyPd; nuwpyPd;

nuwpyPd;> vNjd;- 1> 2- ilxy;> ngd;rPd; - 1> 4 - ilfhnghl;rpypf; mkpyj;Jld;

gy;gFjpahf;fj;jpw;F cl;gLk; nghOJ cUthfpd;wJ. nuwpyPd; Xu; nghypv];ju;

MFk;.
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 • ntg;gk; ,sf;Fk; gy;gFjpak;. ,aw;if ehu;fshd gUj;jp my;yJ fk;gspf;F

gjpyhf nuwpyPd; gad;gLj;jg;gLk;. ehu;fs; td;ikahditahf ,Ug;gjhy;>

ehu;f; fz;zhb (fibre glass) jahupg;gpy; gad;gLj;jg;gLk;. xspg;glj;jhs;>

[Tsp> xyp ehlh jahupg;gpYk; gad;gLk;.

• Ngf;iyl; (Ngf;iyl; (Ngf;iyl; (Ngf;iyl; (Ngf;iyl; (Bakelite)

 • nrwpH
2
SO

4 
> gPNdhy;> Nghky;bifl;L (nkjdy;) Mfpatw;wpd; Kd;dpiyapy;

jhf;fk; eilngw;W ntg;gk; ,Wf;Fk; gy;gFjpakhd Ngf;iyl; cUthFk;.

 • Ngf;iyl;lhdJ FWf;F ,izg;Gfisf; nfhz;l xU Kg;gupkhz

gy;gFjpakhFk;. ,f;FWf;F gpizg;Gfs; kpfTk; cWjpahd fl;likg;ig

Vw;gLj;Jk;. fhuzk; NtWgl;l njhFjpfSk; RahjPdkhf Rw;wpr; Roy KbahJ

,Ug;gJld; mtw;wpd; epiyapy; miraKbahjjhfTk; fhzg;gLk;. ,J

ntg;g cWjpahd kpd;dpay; ghfq;fis jahupf;f gad;gLj;jg;gLk;.

• a+upah Nghky;bifl;L (a+upah Nghky;bifl;L (a+upah Nghky;bifl;L (a+upah Nghky;bifl;L (a+upah Nghky;bifl;L (Urea-formaldehyde)

 • nrwpH
2
SO

4 
 Kd;dpiyapy; Nghky;bifl;L a+upahTld; jhf;fp ntg;g

,Wf;fkhd a+upah Nghky;bifl;L gy;gFjpaj;ij cUthf;Fk;.

• ,J FWf;F ,izg;Gfisf; nfhz;l xU Kg;gupkhz gy;gFjpakhFk;.

,it ntg;gk; ,Wf;Fk; gpsh];jpf;Ffshfg; gad;gLj;jg;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² gy;gFjpak; gw;wpa khztu;fspd; Kd;dwpit kPl;Lq;fs;.

² gy;gFjpaq;fspd; tiffis fye;JiuahLq;fs;.

² nghJthf ghtidapy; cs;s gy;gFjpaq;fspd; xUgFjpak;> kPs;tUk;

myF> ,ay;Gfs;> gad;fs; vd;gtw;iwf; fye;JiuahLf.

² ,wg;gu; ty;fidRg;gLj;Jk; nrad;Kiwia mwpKfg;gLj;jp mjd;

gad;fisf; $Wf.

² ,wg;gu; fyitahf;fj;jpd; Kf;fpaj;Jtj;ij tpsf;Ff.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'015'015'015'015'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G/cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'5 ( jhtug; gFjpfis mbg;gilahff; nfhz;l ,urhadf;

ifj;njhopy; rpytw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² jhtuq;fis fhgd; Nru;itfspd; %yg;nghUs;fshf tpgupg;ghu;.

² fhfpj cw;gj;jpapd; Kf;fpa gbfis nrYNyhirg; gad;gLj;Jtjd;

mbg;gilapy; tpgupg;ghu;.

² fhfpj cw;gj;jpapd; mbg;gilg; gbfis tpgupg;ghu;.

² rhw;Wj;ijyq;fis jhtuq;fspd; Mtpg;gwg;Gs;s $Wfisf; nfhz;l

rpf;fyhd fyit vd tpgupg;ghu;.

² rhw;Wj;ijy gpupj;njLg;gpy; gad;gLj;jg;gLk; nfhjpePuhtp tbg;gpd;

jj;Jtq;fis tpsf;Fthu;.

² jhtuq;fspd; kUj;Jtg; gad;ghLfis ,dq; fhz;ghu;.

² kUj;Jtr; Nru;itfspd; gpupj;njLg;gpy; fiug;ghd; gpupj;njLg;ig gad;gLj;Jk;

tpjj;ij tpgupg;ghu;.

² khg;nghUs;> rPdp vd;gtw;iwg; gad;gLj;jp vjNdhy; cw;gj;jp nra;Ak;

Kiwia tpgupg;ghu;.

² Gwj;JwpQ;ry;> gq;fPl;L epwk;gFkpaypy; gad;gLj;jg;gLk; mbg;gil  jj;Jtq;

fis tpgupg;ghu;.

² rhw;Wj;ijyj;jpy; thA epwk;gFkpaypd; gad;fis tpgupg;ghu;.

² jhs;epwk;gFkpaiyg; gad;gLj;jp ,iyr;rhw;W epwg; nghUl;fis

Ntwhf;Fthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

²²²²²          fhfpj cw;gj;jpfhfpj cw;gj;jpfhfpj cw;gj;jpfhfpj cw;gj;jpfhfpj cw;gj;jp

² fhfpj cw;gj;jpapy; fLikahd jhtug; gjhu;j;jq;fs; (Woody Materials)

%yg;nghUl;fshf gad;gLj;jyhk;.

² jhtuf; fyr;Rtupd; gpujhd $whd nrYNyhrpypUe;J fljhrp jahupf;fg;gLk;.

nrYNyhrhdJ FSf;Nfhrpd; Neh;Nfhl;Lg; gy;gFjpakhFk;. nrYNyhR

%yf;$Wfspd; %yf;$w;Wj;jpzpthdJ 250 000 - 1 000 000 vDk;

tPr;rpDs; fhzg;gLk;.

² xt;nthU nrYNyhR %yf;$Wk; E}w;Wf;fzf;fhd OH $l;lq;fisf;

nfhz;bUf;Fk;.

² OH $l;lq;fSf;fpilapy; Ijurd; gpizg;G cUthfr; re;ju;g;gk;

cs;sikapd; fhuzkhf nrYNyhR %yf;$Wfs; xd;Wlndhd;W gf;fkhf>

neUf;fkhf ,ize;J nrYNyhR ehu;fis cUthf;Fk;.

² fljhrpahdJ ,e;j nrYNyhR ehu;fis $l;lkhff; nfhz;l xU nky;ypa

gilahFk;.

² jhtuf; fyr;Rtu; rpf;fyhd gPNdhypf; gjhu;j;jj;jpdhyhd ypf;dPidAk;

cilaJ. ,J 1 000 - 10 000 %yf;$w;Wj;jpzpT tPr;rpid cilaJ.
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ypf;dPdhdJ fyr;RtUf;F cWjpia toq;Ftjpy; Kf;fpa gq;fspf;Fk;.

² jhtug; gjhu;j;jq;fspypUe;J nrYNyhir cUthf;Fk;NghJ ypf;dPdhdJ

NaOH cld; ntg;gg;gLj;Jtjd; %yk; mfw;wg;gLk;.

² ,jd;NghJ ngwg;gLk; fLikahd epwj;ijAila jputkhdJ fWg;G

kJrhuk; 'black liquor"  vd  miof;fg;gLk;. fhfpjj; njhopw;rhiyfspy;

cUthFk; gpujhd fopT ,JNtahFk;.

² ypf;dpd; mfw;wypd; NghJ cUthFk; fhfpj $o; ntspw;Wk; fUtpnahd;wp

dhy; ntspw;wg;gLk;.

² epug;gpahf CaO my;yJ rPdf;fsp fhfpj $opw;F Nru;f;fg;gLk;. ,e;epiyapy;

fhfpjj;jpd; cWjpj; jd;ikia mjpfupf;f epwg;nghUl;fs;> NtW ,urhadg;

gjhu;j;jq;fs; Nru;f;fg;gLk;.

² fhfpjf; $o; cUisfspdhy; mOj;jg;gl;L ePu; mfw;wg;gLk;. ,e;epiyapy;>

NjitfSf;F Vw;w jbg;gpy; fhfpjq;fs; nkypjhf;fg;gLk;.

² ePu; mfw;wiy njhlu;e;J fhfpjq;fs; cyu;j;jg;gLk;.

  ²  rhw;Wj;ijy ifj;njhopy;  rhw;Wj;ijy ifj;njhopy;  rhw;Wj;ijy ifj;njhopy;  rhw;Wj;ijy ifj;njhopy;  rhw;Wj;ijy ifj;njhopy;

² rhw;Wj;ijyq;fshdJ Fwpj;j rpy jhtuq;fspd; Mtpg;gwg;Gs;s $WfshFk;.

,it jhk; fhzg;gLk; jhtuq;fSf;F rpwg;ghd kzj;ijf; nfhLf;Fk;.

² rhw;Wj;ijyq;fshdit rpf;fyhd fyitfshFk;. mj;Jld; mit IjNuh

fhgd;fs;> mw;fNfhy;fs;> fPw;Nwhd;fs;> my;bifl;Lf;fs;> <ju;fs;> vRj;ju;fs;

vd;gtw;iwAk; nfhz;bUf;fyhk;. rhw;Wj;ijyq;fspd; ngUk;ghyhd $Wfs;

ePupy; fiuAk;jfT Fiwe;jit.

² rpy rhw;Wj;ijyq;fs; Mfhuj;ij Urpf;fr; nra;Ak; nghUl;fshfg; gad;

gLj;jg;gLk;. cjhuzk;: fWth(cinnamon zeylanicum ,d; gl;il)>

kQ;rs;(curcuma longa ,d; Fkpok;)> kpsF (piper nigrum ,d; gok;)

² jhtuq;fspypUe;J gpupj;njLf;fg;gl;l rhw;Wj;ijyq;fshdJ gpujhdkhf

czTf; ifj;njhopypYk; kUe;J jahupg;gjpYk; thridj;jputpa jahupg;

gpYk; gad;gLk;. cjhuzk;: czT - rhjpf;fha; vz;nza; (myristica

fragrans ,d; tpj;jpypUe;J)> thridj;jputpak; - ntl;bNtu; vz;nza;

(vetiveria zizanioides ,d; NtupypUe;J)> kUj;Jtk; - Gjpdh (mint) vz;nza;

(Mentha ,d; ,iyapypUe;J)

² ngUk;ghyhd rhw;Wj;ijy vz;nza;fshdJ jhtug;gFjpfspypUe;J

nfhjpePuhtp fha;r;rp tbj;jy; %yNk gpupj;njLf;fg;gLfpd;wJ. Vnddpy;

,J 100 0C ,w;F fPo; fha;r;rp tbf;ff; $bajhf ,Uf;Fk;. (,jd;

ngsjPfj; jj;Jtq;fisf; fye;JiuahLf.)

²  rtu;f;fhuj; jahupg;Grtu;f;fhuj; jahupg;Grtu;f;fhuj; jahupg;Grtu;f;fhuj; jahupg;Grtu;f;fhuj; jahupg;G

² 15.1 Ig; ghu;f;f.

²  kUj;Jt Nru;itfspd; jahupg;GkUj;Jt Nru;itfspd; jahupg;GkUj;Jt Nru;itfspd; jahupg;GkUj;Jt Nru;itfspd; jahupg;GkUj;Jt Nru;itfspd; jahupg;G

² njhFf;fg;gl;l kUe;Jfs; fz;Lgpbf;fg;gl Kd;du; gy E}w;whz;L fhykhfj;

jhtuq;fNs kUj;Jtr; Nru;itfspd; gpujhd %yq;fshf ,Ue;jd.

² ghuk;gupa itj;jpakhd MAu;Ntjj;jpy; jhtuq;fspd; rhWfshdJ kUe;jhfg;

gad;gLj;jg;gLfpd;wJ.
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² etPd kUj;Jtj; jahupg;gpy; jhtuq;fspypUe;J vLf;fg;gLk; capu;g;ghd

Nru;itfisg; gad;gLj;jp jahupf;fg;gLk; kUj;Jtg; nghUl;fis ,urhad

kUe;jhf tpw;gid nra;fpd;whu;fs;. rpy cjhuzq;fs; fPNo jug;gl;Ls;sd.

Nru;itNru;itNru;itNru;itNru;it jhtu%yk;jhtu%yk;jhtu%yk;jhtu%yk;jhtu%yk; gad;ghLgad;ghLgad;ghLgad;ghLgad;ghL

Vincristine Catharanthus roseus Gw;WNeha; vjpup

Morphine Papaver somniferum Nghij kUe;J

                                                Nehit czuhj

                                                jd;ik

Digitoxin Digitalis lanata ,Uja nraw;ghL

,of;fg;gLk;NghJ

gad;gLj;jg;gLk;

ghzp

Artemisinin Artemisia annua kNyupah vjpup

² ,t;Tapu;g;ghd Nru;itfshdJ nghJthfj; jpz;kq;fshFk;. ,it

jhtuq;fspypUe;J fiug;ghd; gpupj;njLg;gpd; %yk; gpupj;njLf;fg;gLk;.

² NtWgl;l Nru;itfs;> NtWgl;l fiug;ghd;fspy; NtWgl;l msTfspy;

fiuAk;.

² gpupj;njLf;fg;gl Ntz;ba Nru;itfs; cWjpahditahapd; gpupj;njLg;Gr;

nrad;KiwahdJ ntg;gg;gLj;jy; %yk; Mu;KLf;fg;gLk;.

² fiug;ghd; gpupj;njLg;ghdJ Nru;itfspd; fyitahff; fhzg;gLk;.

,jpypUe;J Njitg;gLk; capu;g;ghd Nru;itahdJ NtWgl;l El;gq;fisg;

gad;gLj;jp Ntwhf;fg;gLk;. ,jpy; xd;W epwk;gFkpay; MFk;.

²  epwk;gFkpay;epwk;gFkpay;epwk;gFkpay;epwk;gFkpay;epwk;gFkpay;

² ntt;NtW tifahd epwk;gFkpay; Kiwfs;  ,Ug;gJld;> mtw;wpy;

,U mtj;ijfshf miraf; $ba ,aq;Fk; mtj;ijAk; mirahj

epiyahd mtj;ijAk; fhzg;gLk;.

² ,aq;Fk; mtj;ijapy; fiuAk; ntt;NtW Nru;itfs; NtWgl;l fjpapy;

epiyahd mtj;ijapy; gazpf;Fk; /  mirAk;.  vdNt ,it xd;wp

ypUe;J xd;W Ntwhf;fg;gLk;.

² epiyahd mtj;ijahdJ rpypf;fh Nghd;w  jpz;kkhfTk;> ,aq;Fk;

mtj;ij Nrjdf; fiug;ghd;fshd nff;Nrd;> vjNdhy; Nghd;w jputkhf

Tk; cs;sNghJ> fiue;Js;s Nru;itfSf;Fk; fiug;ghd;  %yf;$W

fSf;Fk; ,ilapYs;s ,ilj;jhf;f tpirfSk;> ,tw;wpw;Fk; rpypf;fh

Jzpf;iffspd; Nkw;gug;gpw;Fk; ,ilapYs;s ,ilj;jhf;f tpirfSk;>

fiue;Js;s Nru;itapd; ,af;ff;fjpiaf; fl;Lg;gLj;Jfpd;wd. rpypf;fh

Jzpf;iffspd;  Nkw;gug;G  ,q;F  <LgLtjdhy;  ,J Gwj;JwpQ;ry;

epwk;gFkpay; (adsorption chromatography) vd miof;fg;gLk;.
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² epiyahd mtj;ij xU fljhrpj;jhspDs; rpf;Fz;l my;yJ mfg;gl;l

ePu; %yf;$Wfs; Nghd;w jputkhfTk; ,aq;Fk; mtj;ij ePUld; fyf;fhj

Nrjdf; fiug;ghdhfTk; (n-butanol) cs;sNghJ> fiue;Js;s Nru;itapd;

Nrjdf;  fiug;ghdpw;Fk;  (,aq;Fk; mtj;ij)  ePUf;Fk; (epiyahd

mtj;ij) ,ilapy; cs;s gq;fPlhdJ> mf; fiue;Js;s gjhu;j;jj;jpd;

,aq;Fk; fjpiaf; fl;Lg;gLj;Jk;. ,t;tifahd epwk;gFkpay; gq;fPl;L

epwk;gFkpay; (partition chromatography) vd miof;fg;gLk;.

² epwk;gFkpayhdJ rpwpa msTj; jpl;lj;jpy; fyitfisg; gFg;gha;T

nra;tjw;Fk;> ngupa msTj; jpl;lj;jpy; Nru;itfis NtWgLj;j /

J}a;ikahf;fTk; gad;gLj;jg;gLk;.

² rhw;Wj;ijyq;fs; Nghd;w Mtpg;gwg;Gs;s Nru;itfspd; fyitfshdJ

thAepwk;gFkpaypdhy; gFg;gha;T nra;ag;gLk;. ,q;F ,aq;F mtj;ij

ahdJ xU thAthfTk; (iejurd;)  epiyahd mtj;ijahdJ xU

xLq;fpa Fohapy; fhzg;gLk; jpz;kk; my;yJ jputkhfTk; ,Uf;Fk;.

thA epwk;gFkpaypy; Fohapd; topNa Nru;itfspd; ,af;fj;jpd; fjp

ahdJ mtw;wpd; nfhjpepiyapYk;  mit  epiyahd mtj;ijAld;

nfhz;bUf;Fk; ,ilj;jhf;fq;fspYk; jq;fpapUf;Fk;.

²  vjNdhy; cw;gj;jpvjNdhy; cw;gj;jpvjNdhy; cw;gj;jpvjNdhy; cw;gj;jpvjNdhy; cw;gj;jp

² vjNdhyhdJ thridj; jputpaq;fspdJk; Rita+l;bfspdJk; fiug;ghdhf

ngUkstpy; gad;gLj;jg;gLfpd;wJ. ,J ,urhadj; jhf;fq;fspd; Clf

khfTk; gad;gLfpd;wJ. mj;Jld; ,J kpfTk; mjpfstpy; #oy; Neakhd>

kPsg; GJg;gpf;ff;$ba vupnghUshfTk; gad;gLj;jg;gLfpd;wJ.

² vjNdhyhdJ ifj;njhopy; uPjpahf vjPdpd; ePNuw;wj;jpd; %yk; my;yJ

rPdp my;yJ khg;nghUspd; kJtk; %ykhd nehjpj;jypdhNyh jahupf;fg;

gLfpd;wJ.

² mw;fNfhy; Fbghdq;fspy; cs;s vjNdhyhdJ NtWgl;l jhtu %yq;

fspd; nehjpj;jypdhy; ngwg;gLfpd;wJ.

c+k;:     jpuhl;ir (itd;)> ghu;yp (gpau;)

ifj;njhopy; uPjpahd mw;fNfhyhdJ jhdpaq;fs; my;yJ Kisfspd;

(nkhyhr];) nehjpj;jypdhy; ngwg;gLfpd;wJ.

² nehjpj;jypdhy; ngwg;gl;l jputf; fiuriy fha;r;rp tbg;gjdhy; cau;

kl;lkhd vjNdhiyf; nfhz;l cw;gj;jpfisg; ngwyhk;.

c+k;: gpuhd;jp (mz;zsthf 40%) - itdpd; fha;r;rp tbg;gpd;

%yk; ngwg;gLk;.

rhuhak; (mz;zsthf 40%) - njd;dq;fs;spd; fha;r;rp

tbg;gpd; %yk; ngwg;gLk;.

² vjNdhy; fiurypd; gFjpglf; fha;r;rp tbj;jy; %yk; ngwg;glf;$ba

mjp$ba nrwpTs;s vjNdhyhdJ 95.6%  MFk;. (Rectified spirit)
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cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs; ( ( ( ( (

² rhw;Wj;ijyq;fisAk; mtw;wpd; $WfisAk; toq;ff;$ba jhtug;

gjhu;j;jq;fs; gw;wpa jfty;fis Nrfupf;f khztu;fis topg;gLj;Jq;fs;.

² nfhjpePuhtpf; fha;r;rp tbj;jypd; jj;Jtq;fisAk;> mJ vt;thW rhw;Wj;

ijy gpupj;njLg;gpy; gad;gLfpd;wJ vd;gijAk; fye;JiuahLf.

² fiug;ghd; gpupj;njLg;gpd; jj;Jtq;fisAk;> mJ vt;thW kUj;Jt Nru;it

fspd; gpupj;njLg;gpy; gad;gLj;jg;gLfpd;wJ vd;gijAk; fye;JiuahLf.

² nghUj;jkhf cgfuz mikg;igg; gad;gLj;jp> nfhjpePuhtpf; fha;r;rp

tbj;jyhdJ vt;thW fWthj;ijy gpupj;njLg;gpy; gad;gLj;jg;gLk; vd;gij

Kd;itf;Ff.

² khztu;fsJ gq;fPl;Lf;Fzfk; gw;wpa Kd;dwpit kPl;Ff.

² epwk;gFkpay; gq;fPl;Lf;Fzfj;jpd; gpuNahfq;fisf; fye;JiuahLf.

² epiyahd mtj;ij> ,aq;Fk; mtj;ij vd;gtw;iw tpsf;Ff.

² gpd;tUk; vspa epwk;gFkpay; El;gj;ij nra;f.

² rpy ,iyfis ePu;> vjNdhYld; miuf;fTk;.

² fiuriy tbj;J gpopia / rhw;iw vLf;fTk;.

² xw;Wj;jhis (blotting paper) epwk;gFkpay; jhshfg; gad;gLj;jp rhw;wp

Ys;s NtWgl;l epwg;nghUl;fis NtWgLj;j Kaw;rpf;fTk;.

² rhw;Wj;ijyj;jpy; thA epwk;gFkpaypd; gad;fisf; fye;JiuahLf.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'015'015'015'015'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G/cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'6 ( fdpa tsq;fis mbg;gilahff; nfhz;l ,urhadf;

ifj;njhopy; rpytw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² Nghl;yhe;J rPnke;J jahupg;gpw;F Njitahd Kf;fpa %yg;nghUl;fis

Qhgfg;gLj;jpf; nfhs;thu;.

² Nghl;yhe;J rPnke;J jahupg;gpd; NghJ eilngWk; Kf;fpa ,urhad

khw;wq;fis tpgupg;ghu;.

² Nghl;yhe;J rPnke;J td;ikailAk; Kiwia tpgupg;ghu;.

² ,y;kidw;W> Uj;ijy; Mfpatw;wpypUe;J Ti , TiO
2  
it gpupj;njLf;Fk;

Kiwia tpgupg;ghu;.

² ngw;Nwhypak; cilg;G Kiwia tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² Nghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;J

² rPnke;J Xu; xl;Lg;nghUs;. ,J Jz;L JZf;Ffis ,izj;J xU jpz;k

jpzpthf;Fk; ,ay;GilaJ. fl;llj; njhopypy; gad;gLj;jg;gLk; rPnke;J

nghJthf Nghl;yhe;J rPnke;jhFk;.

² %d;W tifahd %yg;nghUl;fs; Nghl;yhe;J rPnke;J jahupg;gpy; gad;gLj;jg;

gLk;.

²  Rz;zhk;Gf;fy;-  CaCO
3    
(Rz;zhk;Gs;s $W)

²  fsp    - Al
2
O

3
.2SiO

2
.2H

2
O (fspkz;Zs;s $W)

²  [pg;rk;     - CaSO
4
.2H

2
O (rPnke;J ,WFtij fl;Lg;gLj;Jk; gjhu;j;jk;)

² rPnke;jpd;  mikg;gpw;fhd  Rz;zhk;Gs;s  $W  CaO > CaCO
3
 I nfhz;l

Rz;zhk;Gf; fy; tbtpy; Nru;f;fg;gLfpwJ. Rz;zhk;Gf;fy;ypw;F gjpyhf khgpy;>

KUiff;fy; my;yJ ntz;fl;b (chalk) Nru;f;fg;glyhk;. fspkz;$W   SiO
2
,

Al
2
O

3
 ,Fe

2
O

3
 Mfpatw;iw rPnke;jpd; mikg;gpw;F toq;Ffpd;wJ.

NtW cjhuzq;fs; : khf;fy;>  rpNyl;Lf;fy; (Slate).

² Kiwfs; - <uKiw> cyu;Kiw Mfpa  ,UKiwfs;  Nghl;yhe;J rPnke;J

jahupg;Gf;F gad;gLk;.

² cyu;e;j %yg;nghUl;fisg; gad;gLj;jp  cyu;  Kiw %yk; ,yq;ifapy;

rPnke;J jahupf;fg;gLk;. cyu;j;jg;gl;l Kiwapy; Rz;zhk;Gf; fy;Yk;> fsp

kz;Zk; miuf;fg;gl;L 1:5 tPjj;jpy; fyf;fg;gl;L RoYk; #isapy; ,lg;gLk;.

10 ghif rha;tpy; RoYk; #is  RoYk;.  ntg;gepiy 600 - 1500 0C  tiu

khWgLk;.  ,t;ntg;gepiyapy; cs;sNghJ  ,uz;L %yg;nghUl;fSk;  ,urhad

uPjpapy; Nru;e;J  cUfhky;  ,izAk;.  ,r;nrad;KiwahdJ jzuy; / jpz;k

epiyj; jhf;fk; (Sintering) vdg;gLk;. ,r;nrad;Kiw rpwpa fpspq;fiu  cUthf;Fk;.

vupg;gjw;F ciy vz;nza;> ,aw;ifthA my;yJ epyf;fup gad;gLj;jg;gLk;.
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² RoYk;> #is ehd;F gFjpfisAilaJ.

² Kd;#lhf;Fk; gFjp    (Preheating zone)

² ePw;Wjy; eilngWk; gFjp  (Calcining zone)

² fpspq;fu; cUthFk; gFjp/njhdpf;fy; cUthFk; gFjp (Clinkering zone)

² Fsp&l;Lk; gFjp (Cooling zone)

² Kd; #lhf;Fk; gFjpapy; ePu; ,of;fg;gLk;. ePw;Wjy; gFjpapy; fy;rpak;

fhgNdw;Wk;  fspkz;Zk; gpupifAWjYk;> Nrjdg; gjhu;j;jq;fspd;

xl;rpNaw;wKk;  1000 0C ntg;gepiy milAk; tiu eilngWk;. RahjPd

xl;irl;Lf;fs; jhf;fj;jpw;Fl;gl;L fy;rpak; rpypf;Nfw;Wk; fy;rpak;

mYkpNdw;Wk; njhdpf;fy; cUthFk; gFjpapy; 1300 - 1500 0C ,y; cUthFk;.

CaO 3 CaO.SiO
2

(Kf;fy;rpak; rpypf;Nfw;W)

  +         +

SiO
2

2CaO.SiO
2

(,U fy;rpak; rpypf;Nfw;W)

 +       +

Al
2
O

3
3CaO.Al

2
O

3
(Kf;fy;rpak; mYkpNdw;W)

 +         +

Fe
2
O

3
4CaO.Al

2
O

3
.Fe

2
O

3
(ehw;fy;rpak; mYkpNdhngiww;W)

² fpspq;fu; (njhdpf;fy;) cldbahf Fsp&l;lg;gl;L> gpd;du; 4% - 5%

[Pg;rj;Jld; fye;J (ball mill) miuf;fg;gl;L rPnke;J ngwg;gLk;.

² rPnke;J ePUld; fyf;fg;gLk; NghJ cUthFk; ePNuw;wg;gl;l tpisTfs;

rPnke;jpw;F ,WFk; kw;Wk; fl;Lfpd;w ,ay;ig toq;Ffpd;wJ.

cjhuzk; : 2Ca
3
SiO

5
 + 6H

2
O Ca

3
Si

2
O

7
.3H

2
O + 3Ca(OH)

2

           (Ca
3
SiO

5
 = 3CaO.SiO

2
)

² [pg;rk; (CaSO
4
.2H

2
O) rPnke;J ,WFk; Neuj;ij fl;Lg;gLj;Jtjw;F

Nru;f;fg;gLfpd;wJ. [pg;rk; Nru;f;fg;glhtpbd; rPnke;J cldbahf ,WfptpLk;.

  ²  krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;  krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;  krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;  krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;  krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;

² vz;nza; fpzWfspy; gpupj;njLf;fg;gLk; fdpa vz;nza;fs;  NtWgl;l

IjNuhfhgd;fs;>  N, P, S  If; nfhz;l rf;fu Nrjdr; Nru;itfs;

Mfpatw;iwf; nfhz;l rpf;fy; fyitahFk;. ,J krF vz;nza; vd

miof;fg;gLk;. ,jpYs;s IjNuh fhgd;fs; %d;W tiffshfg; gpupf;fg;gLk;.

² jpwe;j rq;fpyp mw;Nfd;fs;.

² rf;fukw;w IjNuhfhgd;fs;.

² mNuhkw;wpf; IjNuhfhgd;fs;.

² gz;gLj;jhj / krF vz;nzia gFjpgl tbj;jy; %yk; gFjpfshf

gpupf;fg;gLk;. xt;nthU gFjpfSk; Fwpj;j ntg;gepiy vy;iyfSf;Fs;

nfhjpf;Fk; IjNuhfhgd; fyitia nfhz;bUf;Fk;. xt;nthU gFjpAk;

kPsTk; tbf;fg;gl;L mtw;wpy; cs;s (gjhu;j;jq;fis) $Wfs; gpupf;fg;gLk;.
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² ngupa IjNuhfhgd; %yf;$Wfis Neubahf Nkhl;lhu; thfdq;fspy;

ghtpf;f KbahJ. fspk;gfw;Wrhiynahd;wpy; (Refinery) eilngWk; Kf;fpa

nrad;Kiw ngw;Nwhypa cilg;G MFk;. mjhtJ ngupa %yf;$Wfis

rpwpa %yf;$Wfshf cilj;jy;. Muk;g %yf;$W mw;Nfdhf ,Uf;Fk;

nghOJ tpisT %yf;$Wfs;  fhgd; vz;zpf;if Fiwe;j mw;NfDk;

mw;fPDk; MFk;.

cjhuzk; :

C
8
H

18
(l)

  
C

6
H

14
(l) + C

2
H

4
(g)

           my;yJ

C
8
H

18
(l) C

5
H

12
(g) + C

3
H

6
(g)

%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.

ntg;g cilj;jy; - mw;Nfd; mjd; nfhjpepiyapYk; cau;e;j

ntg;gepiyapy; (rpyNtisfspy;> Nky;

ntg;gepiyf;F ntg;gNkw;wg;gl;l ePuhtpapd;

Kd;dpiyapy;) Vwj;jho miu nrf;fd;fSf;F

ntg;gNkw;wg;gLk;.

Cf;fy;; cilj;jy; - rpypf;fh my;yJ mYkpdh Nghd;w Cf;fpfspd;

Kd;dpiyapy; xg;gPl;lstpy; jho;ntg;gepiyf;F

IjNuhfhgd; ntg;gNkw;wg;gLk;.

IjNuh cilj;jy; - cau; mKf;fj;jpYs;s Ijurdpy; IjNuh fhgd;

ntg;gNkw;wg;gLk;.

²  Uj;ijy;   Uj;ijy;   Uj;ijy;   Uj;ijy;   Uj;ijy; /  ,y;kidw;wpypUe;J ,y;kidw;wpypUe;J ,y;kidw;wpypUe;J ,y;kidw;wpypUe;J ,y;kidw;wpypUe;J Ti , TiO
2 
it gpupj;njLj;jy;it gpupj;njLj;jy;it gpupj;njLj;jy;it gpupj;njLj;jy;it gpupj;njLj;jy;

² ijj;NjdpakhdJ Uj;ijyhfTk; (TiO
2 
)> ,y;kidw;whfTk; (FeO.TiO

2
)

,yq;ifapd; njd;fiug; gFjpapYk; Gy;Nkhl;ilapYk; mjpf mstpy;

fhzg;gLfpd;wJ.

² TiO
2 
 ,d; cUFepiyahYk;> cau; cWjpj;jd;ik fhuzkhfTk;

ijj;Njdpak; cNyhfkhdJ ,yFtpy; gpupj;njLf;fg;gl KbahjJ MFk;.

      ²          Ti 
 
,d; gpupj;njLg;G,d; gpupj;njLg;G,d; gpupj;njLg;G,d; gpupj;njLg;G,d; gpupj;njLg;G

(1) fdpakhdJ fhgd; my;yJ FNshuPDld; Nru;f;fg;gl;L 900  0C  ,y;

ntg;gg;gLj;jg;gLk;.

Uj;ijYld; jhf;fk;

TiO
2
(s)

 
+ 2C(s) + 2Cl

2
(g)     TiCl

4
(l) +  2CO(g)

,y;kidw;Wld; jhf;fk;

2(FeO.TiO
2
)(s) + 6C(s) + 7Cl

2
(g)   2TiCl

4
 (l) +  2FeCl

3
(s) +  6CO(g)

(2) gFjpglf; fha;r;rp tbj;jiyg; gad;gLj;jp FeCl
3 
ck;> Vida fopTg;

nghUl;fSk; mfw;wg;gl;L J}a jput TiCl
4 
MdJ Ntwhf;fg;gLk;.
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(3) Nrhbak; my;yJ kf;dPrpak; Nghd;w td; jho;j;J fUtpfisg; gad;

gLj;jp Mfd; thA Kd;dpiyapy; jput TiCl
4 
 itj; jho;j;jp cNyhf

ijj;Njdpak; gpupj;njLf;fg;gLk;.

(4) kpif kf;dPrpa cNyhfkhdJ Ijhd HCl mkpyj;Jld;  jhf;fKWk;.

vy;yh MgCl
2
  ck;  mfw;wg;gl;l  gpd;  cNyhfj;  ijj;NjdpakhdJ

fl;bfshfg; gpupj;njLf;fg;gLk;.

TiCl
4 
+ 2Mg     Ti +  2MgCl

2

²  ijj;Njdpaj;jpd; gad;fs;  ijj;Njdpaj;jpd; gad;fs;  ijj;Njdpaj;jpd; gad;fs;  ijj;Njdpaj;jpd; gad;fs;  ijj;Njdpaj;jpd; gad;fs;

² fhukw;w jd;ik> cau; cWjp> cau; cUFepiy> JUg;gpbf;fhik Nghd;w

gz;Gfshy; ,J Mfha tpkhd cjpupg;ghfq;fs;> tpz;ntspf;fyq;fspd;

cupjpg;ghfq;fs;> fU MAjq;fis vLj;Jr; nry;Yk; Mfha tpkhdq;fs;

jahupg;gpy; gad;gLj;jg;gLk;.

²          TiO
2 
it gpupj;njLg;Git gpupj;njLg;Git gpupj;njLg;Git gpupj;njLg;Git gpupj;njLg;G

² ntz;zpwKilaJ vdpDk; mjpYs;s khrhf;fpfs; fhuzkhf mJ

epwKilajhff; fhzg;gLk;.

² TiO
2 
itg; ngw gpd;tUk; Kiw gad;gLj;jg;gLk;.

² Uj;ijyhdJ fw;fup> FNshuPDld;  900 0C f;F ntg;gg;gLj;jg;gLk;.

TiO
2
(s) + 2C(s) + 2Cl

2
(g)   TiCl

4
(l) + 2CO(g)

² khRf;fis mfw;wpa gpd; ngwg;gl;l jput TiCl
4 
 MdJ tspAld;

Nru;j;J  1200 0C f;F ntg;gg;gLj;jg;gLk;.

TiCl
4
(l) + O

2
(g)   TiO

2
(s) + 2Cl

2
(g)

²          TiO
2 
tpd; gad;fs;tpd; gad;fs;tpd; gad;fs;tpd; gad;fs;tpd; gad;fs;

² TiO
2 
tpd; cWjpj;jd;ik fhuzkhf ,J kUe;Jf; Fspirfspd; ciwaplYf;

Fg; gad;gLk;. g+r;Rf; ifj;njhopypy; nts;is epwg;nghUshfTk;

xspCf;fpahfTk; gad;gLk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;  (  (  (  (  (

² rPnke;J jahupg;gpw;fhd %yg;nghUl;fspd; tsk; epiwe;j gpuNjrq;fis

,yq;if Njrg;glj;jpy; Fwpf;FkhW gapw;rpf;fTk;.

² ,y;kidw;W> Uj;ijy; Mfpa fdpaq;fs; fpilf;Fk; gpuNjrq;fis ,yq;if

Njrg;glj;jpy; Fwpf;ff; fw;gpf;fTk;.

² khztu;fis fy;tpr; Rw;Wyh xd;wpd; %yk; Gj;jsk;> fhyp Mfpa

gpuNjrq;fSf;F mioj;Jr; nrd;W rPnke;J njhopw;rhiyiaAk;>

rg;Gf];fe;ijf;F mioj;Jr; nrd;W ngw;Nwhypak; Rj;jpfupf;Fk; epiyaj;ij

Ak;> Gy;Nkhl;ilf;F mioj;Jr; nrd;W fdpakziyAk; ghu;itaplr;

nra;aTk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'016'016'016'016'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd; mwpit

gpuNahfpg;ghu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'1 ( #oypd; mikg;igAk; mq;F capu;tho Njitahd

njhlu;GfisAk; EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² tspkz;lyj;jpd; mikg;ig ,dq;fhz;ghu;.

² ePu; Nfhsj;jpd; mikg;gpid ,dq;fhz;ghu;.

² Gtp Nkw;gug;gpd; mikg;gpid vOJthu;.

² fhgd; tl;lk;> xl;rprd; tl;lk;> iejurd; tl;lk;> ePu;tl;lk; Nghd;w

gpujhd tl;lq;fis tpgupg;ghu;.

² #oypd;  rkepiyia NgZtjw;F tsp> ePu;> Gtpkz;lyq;fspd; rpwg;ghd

mikg;gpd; Kf;fpaj;Jtj;ij ,dq;fhz;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:

² ² ² ² ² tspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;G

 $W $W $W $W $W fdtsT fdtsT fdtsT fdtsT fdtsT %

N
2

78.08

O
2

20.99

Ar 0.94

CO
2

0.03

ml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhd

 $Wfspd; mikg;G $Wfspd; mikg;G $Wfspd; mikg;G $Wfspd; mikg;G $Wfspd; mikg;G

•   rpwpa msTfspy; Ne, He, CH
4
, Kr, H

2
 MfpadTk;> khWgLk; rpwpa msTfspy;

khrhf;fpfs; NH
3
, SO

2
, CO, NO

2
, O

3
 ,  H

2
S  Nghd;witAk; tspkz;lj;jpy; fhzg;

gLk;.  tspkz;lyj;jpy; 4% tiuapy; fhzg;gLk;  ePuhtp  vq;Fk; rPuhf tpahgpj;

jpUg;gjpy;iy (Neuj;Jf;F Neuk; khWglyhk;). Mdhy; rKj;jpuq;fSf;F  mz;ik

apYk;>  ePu;epiyfSf;F mz;ikapYk; nrwpTw;wpUf;Fk;.

•  tspkz;lyj;jpy; N
2
 ,d; msT  cau;thdJ.  Vnddpy;  mjpy;  fhzg;gLk;

td;ikahd  N  N  gpizg;gpdhy; mit rlj;Jtj;  jd;ik  cilajhf

cs;sJ. O
2
  ,d; jhf;Fjpwd; N

2 
it tpl cau;T. vdNt> O

2 
 ,d; msT

N
2 
it  tpl  jho;thf tspapy; cs;sJ. O

2 
 cs;sjhy; tspkz;lyk; capu;g;

ghdjhff; fhzg;gLtNjhL> capupdq;fs; epiyj;jpUf;fTk; cjTk;.

•  CO
2
 ,  H

2
O  vd;gd xspj;njhFg;gpd; gpujhd %yg;nghUs;fshFk;.
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  KO ePu;  KO ePu;  KO ePu;  KO ePu;  KO ePu;

rKj;jpuk;

97.41%
2.59% 1.984%

0.592%

KO ePu;KO ePu;KO ePu;KO ePu;KO ePu; ed;dPu;ed;dPu;ed;dPu;ed;dPu;ed;dPu;

epyf;fPo; ePu;
gdpf;fl;b

²²²²² Fj;Jauj;jpw;Nfw;g tspkz;ly ntg;gepiy> %yu;jpzpT> mKf;fj;jpd;Fj;Jauj;jpw;Nfw;g tspkz;ly ntg;gepiy> %yu;jpzpT> mKf;fj;jpd;Fj;Jauj;jpw;Nfw;g tspkz;ly ntg;gepiy> %yu;jpzpT> mKf;fj;jpd;Fj;Jauj;jpw;Nfw;g tspkz;ly ntg;gepiy> %yu;jpzpT> mKf;fj;jpd;Fj;Jauj;jpw;Nfw;g tspkz;ly ntg;gepiy> %yu;jpzpT> mKf;fj;jpd;

khWgLif:khWgLif:khWgLif:khWgLif:khWgLif:

• tspkz;lyj;jpy; Nky;Nehf;fpr; nry;Yk;NghJ jpzpT gbg;gbahff; FiwfpwJ.

mjw;Nfw;wthW mKf;fKk; Fiwe;J nfhz;L nry;fpwJ. MdhYk;

ntg;gepiyapy; gy;NtW khWghLfs; fhzg;gLfpwJ. ntg;gepiyapd;

khWgLifapd; mbg;gilapy; tspkz;lykhdJ gy;NtW gFjpfshfg;

gpupf;fg;gl;Ls;sJ. epyj;jpw;F mz;ikapy; cs;s gFjp khwd; kz;lykhFk;.

khwd; kz;lyj;jpw;F NkNy cs;s gFjp gil kz;lyk; MFk;. XNrhd;

glykhdJ ,t;tyaj;jpy; fhzg;gLk;.

²²²²² ePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;G
• Gtpapd;  70%  Nkw;gug;G ePupdhy; %lg;gl;Ls;sJ. Gtpapd; ePupy; kpfr; rpwpjsNt

ed;dPuhFk; (2.6%). kpf cau;e;jsT ePu;  (97.4%)  rKj;jpuj;jpy; cs;sJ. caue;;j

gl;r msT ed;ePu;  (76%)  ciwe;j epiyapy; cs;sJ. kpfr; rpwpa gq;F ed;dPNu

(0.01%) kdpjdpd; ghtidf;F cfe;j epiyapYs;sJ.

cU 16.1.1: Gtpapy; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.1: Gtpapy; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.1: Gtpapy; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.1: Gtpapy; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.1: Gtpapy; ePupd; mikg;Gk; ed;dPupd; guk;gYk;

                %yfk;%yfk;%yfk;%yfk;%yfk;                     Gtp Xl;bd;  Gtp Xl;bd;  Gtp Xl;bd;  Gtp Xl;bd;  Gtp Xl;bd;         KO g+kpapd;KO g+kpapd;KO g+kpapd;KO g+kpapd;KO g+kpapd;

     % mikg;Gmikg;Gmikg;Gmikg;Gmikg;G          % mikg;G mikg;G mikg;G mikg;G mikg;G

xl;rprd;  (O) 46.71% 29.3%

rpypf;fd; (Si) 27.60% 14.9%

mYkpdpak; (Al) 8.07% 2.4%

,Uk;G (Fe) 5.05% 36.9%

fy;rpak; (Ca) 3.65% 3.0%

Nrhbak; (Na) 2.75% 0.6%

nghw;whrpak; (K) 2.58% -

kf;dPrpak; (Mg) 2.08% 7.4%

Vidait 1.14% 1.0%

ml;ltiz 16.1.2 : GtpXl;bdJk; KOg; g+kpapdJk; mikg;Gml;ltiz 16.1.2 : GtpXl;bdJk; KOg; g+kpapdJk; mikg;Gml;ltiz 16.1.2 : GtpXl;bdJk; KOg; g+kpapdJk; mikg;Gml;ltiz 16.1.2 : GtpXl;bdJk; KOg; g+kpapdJk; mikg;Gml;ltiz 16.1.2 : GtpXl;bdJk; KOg; g+kpapdJk; mikg;G
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² ² ² ² ² gpujhd tl;lq;fs;gpujhd tl;lq;fs;gpujhd tl;lq;fs;gpujhd tl;lq;fs;gpujhd tl;lq;fs;

•   ,urhad  tl;lq;fs;  gw;wpa  mwpthdJ  ,urhadg; nghUl;fspd; guk;gy;>

,Uf;if> mtw;wpd; #oy; kPjhd jhf;fk;> #oy; khriljiyj; jLj;jy; Nghd;w

tw;wpw;F cjTk;.

•   fhgd; tl;lk;fhgd; tl;lk;fhgd; tl;lk;fhgd; tl;lk;fhgd; tl;lk;

cU 16.1.2 : fhgd; tl;lk;cU 16.1.2 : fhgd; tl;lk;cU 16.1.2 : fhgd; tl;lk;cU 16.1.2 : fhgd; tl;lk;cU 16.1.2 : fhgd; tl;lk;

• fhgdhdJ #ow; njhFjpia nrd;wiltjw;F xNunahU top xspj;njhFg;

ghFk;.

• tpyq;Ffs; mtw;wpd; cztpd; %yNk fhgid cs;nsLf;Fk;.

• gpupifahf;fpfs; ,we;j capupdq;fis (cf;fy;fis) rkpghlilar; nra;tjd;

%yk; ngWfpd;wd.

• vy;yh capupdq;fSk; fhgid tspf;F fhgdPnuhl;irl;L tbtj;jpy; Rthrj;jpd;

%yk; nfhLf;fpd;wd.

• gpupifahf;fpfs;  ,y;yhj  ,lq;fspy; jhtuq;fNsh  my;yJ tpyq;FfNsh

,wf;Fk; NghJ (c-k; Mokhd rKj;jpuk;) mtw;wpy; fhzg;gLk; fhgd; kpy;ypad;

Mz;LfSf;F gpd; capu;Rtl;L vupnghUshf khWfpd;wJ.

• capu;Rtl;L vupnghUl;fs; vupf;fg;gLk;nghOJ mtw;wpypUe;J fhgd; ntsptplg;

gLfpd;wJ.

• Ez;Zapu;fs; ,t;tl;lj;jpy; Kf;fpa gq;F tfpf;fpd;wd.  Vnddpy; mit

tpiuthf ,we;jope;j gjhu;j;jq;fspypUe;J fhgd; tspkz;lyj;ij miltjw;F

toptFf;fpd;wd.

xspj;njhFg;G

RthrKk;

gpupe;jopjYk;

nkJthd

gpupe;jopjy;

j
f
d
k
;

tspkz;ly

CO
2

tpyq;Ffs; jhtuq;fs;

ePupy; fiue;Js;s

CO
2

fhgNdw;W ghiwfs;

capu;r;Rtl;L

 vupnghUs;

fiujy; miljy;
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  •  xl;rprd; tl;lk;  xl;rprd; tl;lk;  xl;rprd; tl;lk;  xl;rprd; tl;lk;  xl;rprd; tl;lk;

cU 16.1.3 : xl;rprd; tl;lk;cU 16.1.3 : xl;rprd; tl;lk;cU 16.1.3 : xl;rprd; tl;lk;cU 16.1.3 : xl;rprd; tl;lk;cU 16.1.3 : xl;rprd; tl;lk;

• tspkz;ly xl;rprd; vupjy; (,urhad / capupay;)> Rthrk; Mfpatw;why;

tspapypUe;J mfw;wg;gLfpd;wJ. xspj;njhFg;gpd; NghJ  CO
2
 cgNahfpf;fg;gl;L

O
2 
tspf;F Nru;f;fg;gLfpd;wJ.

• ngUk;ghyhd xl;rprd;  GtpXl;bd;  nkd;%bapy;  xl;irl;Lf;  fdpaq;fshf

Nrfupf;fg;gl;Ls;s mNjNtis ghiwfSld; gpize;Js;sjha; ghtidf;F

cfe;jjhff; fhzg;gLtjpy;iy.

• ngUk;ghyhd xl;rprd; xspj;njhFg;gpd; %yk; fpilf;fg; ngWtJld; rpwpjsT

xl;rprdhdJ #upaxsp> ePiu gFg;gilar;  nra;tjdhy;  tspkz;lyj;jpy;

cUthf;fg;gLfpd;wJ.

    tspkz;ly O
2

CO
2
+H

2
O

mNrjdg; gjhu;j;jq;fs;

xl;rpNaw;wg;gLjy;.

eg: Fe2+   Fe3+ + e

      tpyq;Ffs;
   jhtu fhNghi`jNuw;W

  czT

xspj;njhFg;G

Rthrk;

jfdk;

R
t
hr
k
;

        kz;> ePu;epiyfs;
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cU 16.1.4 : iejurd; tl;lk;cU 16.1.4 : iejurd; tl;lk;cU 16.1.4 : iejurd; tl;lk;cU 16.1.4 : iejurd; tl;lk;cU 16.1.4 : iejurd; tl;lk;

• tspkz;ly iejurd;  gf;wPupahf;fshy; gjpf;fg;gLfpd;wJ.  rpy gf;wPupahf;fs;

RahjPdkhf kz;zpDs; trpf;fpd;wd. (cjhuzk; : mrw;Nwhgf;uu;)iwNrhgpak;

(Rhizobium) mtiuf; FLk;gj; jhtuq;fspd;( leguminous plants)  Ntu;f;fZf;fspy;

fhzg;gLfpd;wd.  tspkz;ly iejurd; Kjypy; mNkhdpahthf khw;wg;gLk;.

gpd; KiwNa iej;jpiuw;W> iej;jpNuw;whf khw;wg;gLfpd;wd. jhtuq;fshy; -

3NO

mfj;JwpQ;rg;gl;L> Gujk; jahupg;gjw;F gad;gLj;jg;gLfpd;wJ.

• jhtug; Gujj;jpYs;s iejurd;  tpyq;FfSf;F  czTr; rq;fpypapD}lhf

flj;jg;gLfpd;wJ.

• capupdq;fs; ,wf;Fk; nghOJ iejurd; kz;Zf;Fs; tplg;gLk;. Ez;Zapu;fspd;

njhopw;ghl;lhy;> mNkhdpak; Nru;itfshf kPs tplg;gLfpd;wJ. tpyq;Ffspy;

Nkyjpf mikNdh mkpyk; <uypy; mkPdfw;wg;gl;L> a+upah> a+upf;fkpyk; Nghd;w

gjhu;j;jq;fshf khw;wg;gl;L foptfw;wypd; NghJ kz;Zf;Fs; tplg;gLfpd;wJ.

   • iejurd; tl;lk; iejurd; tl;lk; iejurd; tl;lk; iejurd; tl;lk; iejurd; tl;lk;

NH
3

Nrjdg;
gjhu;j;jq;fspy;

iejurd;

iejurNdw;Wk;

gf;uPwpah

(iej;jpNwhNrhkd];)

njhopw;rhiy

%yk; gjpj;jy;

NO

N0
2

NH
4
+

g
r
i
s

capupay; Kiwapy;

gjpj;jy;.

czT

tspkz;ly

N
2

tspkz;lyj;jpy;

gjpj;jy;;

jhtu Gujk; tpyq;Fg;

Gujk;

NO
2

-

iej;jpNuh

gf;lu;

jhtuq;fspd;

Ntu;fs;

kz;zpy;

NO
3

-

epyf;fPo; ePupw;F

i
e
j
ur
d
pw
f
;F
k
; 
g
w
;w
Pup
a
h

gpup;e;jopjy
;

i
e
j
ur
d
pw
f
;F
k
; g
f
;uPw
pa
h

gpup;e;jopjy
;
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• iejurNdw;Wk; gw;wPupahf;fshy; mNkhdpak; Nru;itfs; iej;jpNuw;Wf;fshf

khw;wg;gLfpd;wd. iej;jpNuhNrhkhd]; gf;wPupahf;fshy; mNkhdpak; Nru;itfs;

Kjypy; iej;jpiww;Wf;fshf khw;wg;gl;L> gpd; iej;jpNuhgf;uuhy; iej;jpNuw;whf

khw;wg;gLk;.

• iejurdpwf;Fk; gf;wPupahf;fshy; iej;jpNuw;Wf;fs; tspkz;ly iejurdhf

khw;wg;gLfpwJ. cjhuzk; : #NlhNkhd];> jNahgrpyR.

 • ePu; tl;lk; ePu; tl;lk; ePu; tl;lk; ePu; tl;lk; ePu; tl;lk;

cU 16.1.5;  : ePu; tl;lk;cU 16.1.5;  : ePu; tl;lk;cU 16.1.5;  : ePu; tl;lk;cU 16.1.5;  : ePu; tl;lk;cU 16.1.5;  : ePu; tl;lk;

• tspkz;lyj;jpdJk;> ePu; kz;lyj;jpdJk; g+kpapd; Nkw;gug;gpdJk;> rpwg;G

mikg;G Gtp epiyNgwiltjw;fhd  #ow; rkepiyf;F  mtrpak; ,r;

rkepiy ghjpf;fg;gl;lhy;> gpd;tUk; gpur;rpidfs; cUthFk;.

• kdpjdpd; cly; eyj;ijg; ghjpf;Fk; tpisTfs;.

• jhtuq;fs; ghjpf;fg;gly;. mjdhy; tsu;r;rp jilg;gly;.

• Rz;zhk;G fl;llq;fs;> cNyhff; fl;likg;Gfs; gOjiljy;.

• ctu;jpwd;  / fhuj;jpwd; mjpfupj;jy;.

• ghiwfs; rpijtiljy;.

• fhyepiy khw;wq;fs; (twl;rp / nts;sg;ngUf;F cz;lhjy;).

cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs; :

• khztu;fis tspapd; fl;likg;ig ml;ltizg;gLj;Jk;gbAk;> tspapYs;s

xt;nthU $wpd; %y; gpd;dj;ij JzpAk;;gbAk; gzpf;fTk;.

• xt;nthU khztu; FOtpw;Fk;> xt;nthU gpujhd tl;lq;fis toq;Ff.

• xt;nthU FOtpw;Fk; toq;fg;gl;l tl;lj;jpd; Kf;fpaj;Jtj;ij fye;JiuahLk;gb

gzpf;fTk;.

• xt;nthU FOitAk; jhk; fz;lwpe;jtw;iw tFg;gp;y; rku;g;gpf;Fk;gb $wTk;.

 Mtpahjy;;
 tspkz;lyk; GtpNahL

 Mtpahjy; epyf;fPo; ePu;;

  rKj;jpuk;

 MWfspd; Kfj;Jthuk;

tPo;gbthjy;

tPo;gbthjy;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'016'016'016'016'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd; mwpit

gpuNahfpg;ghu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'2 ( kdpj nraw;ghl;lhy; #oypy; Vw;gLk; khw;wq;fis

Muha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs; (

² tspkz;lyj;jpd; mikg;ig khw;Wk; thAf;fis ,dq;fhz;ghu;.

² tspkz;lyj;jpw;F thAf;fs; nrd;wilAk; topfis Muha;thu;.

² tspkz;lyj;jpDs; Nru;f;fg;gl;l thAf;fspd; tpisTfis #oy;rhu;ghf

tpsf;Fthu;.

² mkpy kioahy; Gtpapd; mikg;gpy; Vw;gLk; khw;wq;fis tpsf;Fthu;.

² tsp khriljiy ,opthf;Fk; nray;Kiwfis tpsf;Fthu;.

² tsp khriljyhy; cUthFk; jPq;fhd Rfhjhu tpisTfis tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL (

• CO (g) , H
2
S(g) ,SO

2 
(g) , SO

3
 (g),  NO(g) ,  NO

2
 (g), CO

2
 (g)  Mfpa mNrjdr;

Nru;itfs;  tspkz;lyj;jpd;  mikg;ig  khw;Wfpd;wd.  IjNuh fhgd;fs;>

VNyhIjNuh fhgd;fs;> fhgd;> J}R Nghd;w  Jzpf;iffs;  cs;slq;fyhf

Nrjdr; Nru;itfs; tspkz;ly mikg;ig khw;Wtjpy; gq;fspg;G nra;fpd;wd.

• ,aw;ifahf eilngWk; Nrjdg; gjhu;j;jq;fspd; fhw;wpd;wpa  gpupe;joptpd;

NghJ cUthFk; nkNjd; xl;rpNaw;wg;gLk;NghJ  CO (g) tspkz;;lyj;jpDs;

tplg;gLfpd;wJ. Nkhl;lhu; thfdq;fspy; eilngWk; cl;jfdk; cs;slq;fyhf

vy;yh Fiwjfdq;fspd; NghJk;   CO (g) ntspNaw;wg;gLfpd;wJ.

• fe;jfj;ijf;  nfhz;l  capu;r;Rtl;L  vupnghUl;fspd; jfdj;jpd; NghJk;>

vupkiy FKwypd; NghJk;> Nrjdg; gjhu;j;jq;fspd; capupay; gpupe;joptpd;

NghJk;> ry;Ngw;Wf;fs; jho;j;jyilAk; NghJk;> cNyhf ry;igl;Lf;fspypUe;J

cNyhfq;fs; gpupj;njLf;fg;gLk; nghOJk;>SO
2
(g) tspkz;lyj;ijr; nrd;wil

fpd;wJ. SO
2
(g) xl;rprDld; jhf;fkile;J> SO

3
(g)  cUthf;Ffpd;wJ. SO

2
(g)

xl;rpNaw;wkilAk; tPjj;ij NO(g) mjpfupf;fpd;wJ.

• kpd;dypd; NghJ Vw;gLk; kpd;dpwf;fk;> khrhf;fpfspd; Njhw;Wtha;fs; Nghd;w

tw;why; NO
x
 (g), [NO(g), NO

2
 (g)]   tspkz;lyj;ijr; nrd;wilfpd;wJ.

capu;r;Rtl;L vupnghUl;fspd;  jfdNk ngUksT NO
x
 (g) I ntspNaw;Wfpd;wJ.

mj;NjhL> vQ;rpd;fspd; mfj;jfd ntspNaw;Wif %yKk; NO
x 
 ngUksT

tspkz;lyj;ij  nrd;wilfpd;wJ.

• Ez;zq;fspdhy;  Nrjdg;  gjhu;j;jq;fspd;  gpupif> ry;Ngw;W mad;fspd;

jho;j;jy; vd;git H
2
S ,d; kpfg;   nghJthd  ,aw;if Kjyhf cs;sd.



-290-

• IjNuh fhgd;fs;  gue;jstpy; vupnghUshf  gad;gLj;jg;gLfpd;wJ.  ,J

Neubahf my;yJ  rpy IjNuh fhgd;fspd;  Fiwjfdj;jpd;  tpisthf

tspkz;lyj;ij milfpd;wJ.  fl;Lg;ghlw;w thfdq;fspd; GifNghf;fpfs;

mw;Nfd;> mw;fPd; kw;Wk;  mNuhkw;wpf;  IjNuh fhgd;fis ntspNaw;Wfpd;wd.

ePupy;  Nrjdg; gjhu;j;jq;fspd;  fhw;wpd;wpa  gpupifapd; NghJk; ngUksT

nkNjd; cz;lhfpd;wJ.

• gr;irtPl;L tpisT gr;irtPl;L tpisT gr;irtPl;L tpisT gr;irtPl;L tpisT gr;irtPl;L tpisT

• #upadpypUe;J ngwg;gLk; rf;jpf;Fk;> g+kpapdhy; kPsf; fjpu;tPrg;gLk; rf;jpf;Fk;

,ilNa cUthFk; epiyahd rkepiyapdhy; g+kpapd; ntg;gepiy khwhJ

Ngzg;gLfpd;wJ. g+kpapd; ntg;gepiyia rPuhf NgZtjw;fhd xU nghwpKiwNa

gr;irtPl;L tpisthFk;.

• g+kpapypUe;J flj;jy;> Nkw;fhTif> fjpu;tPr;R Nghd;w Kiwfspdhy; rf;jp

,of;fg;gLfpd;wJ. g+kpapypUe;J fjpu;tPrypdhy; ,of;fg;gLKd; ntg;gj;jpd; xU

rpW gq;F Kfpy;fSf;Ff; flj;jy;> Nkw;fhTifapdhy; flj;jg;gLfpd;wJ.

• ePupd; Mtpahjy; ntg;g cs;Siw tbtj;jpy; Nkw;fhTif> ntg;gj;ij fhtpr;

nry;fpd;wJ. ePuhtp xLq;Fk; NghJ ntg;gj;ij ntsptpLfpd;wJ.

• g+kpapypUe;J rf;jpia fhtp nry;Yk; fjpu;tPry;fs; nre;epw fPo;gFjpf;Fupa

ePz;l miy ePsKila miyfshFk;.

• g+kpapypUe;J fhyg;gLk; fjpu;fs; ahTk; mz;lntspia milAkhapd;> g+kpapd;

Nkw;gug;gpd; ntg;gepiy- 18 0C Mf ,Uf;Fk;. (re;jpu kz;ly ntg;gepiyia

xj;jpUf;Fk;.)

• ngUk;ghyhd gy;ypd mZ %yf;$WfSk;> rpy Xupd mZ %yf;$WfSk;

(XNrhd;) gr;irtPl;L thAf;fs; vdf; $wg;gLtJld;> ,it gr;irtPl;L tpistpy;

gq;F ngWk;.

• tspkz;lyj;jpy; fhzg;gLk; CO
2
 (g), ePuhtp> nkNjd;> iliejurd; xl;irl;L>

O
3 
, SO

2
 , CFC Mfpa thAf;fs; ngUksT fjpu;fis mfj;JwpQ;rp kPz;Lk;

g+kpia Nehf;fpr; nrYj;Jtjd; %yk; g+kpapypUe;J fhyg;gLk; fjpu;g;Gfspy;

rpy kPsTk; g+kpia te;jilfpwJ.  ,jdhy;>  g+kpapd;  Nkw;gug;G ntg;gepiy

Ngzg;gLtJld;> capupdq;fs;  tho;tjw;Nfw;w  fhyepiyia  Vw;gLj;JfpwJ.

,j;Njhw;wg;ghL gr;ir tPl;LtpisT vdg;gLk;. gr;irtPl;L tpisTf;F fhuzkhd

thAf;fs; gr;irtPl;L thAf;fs; vdg;gLk;.

• tsp khriljYld; njhlu;Gila gpur;rpidfis tpsq;fpf; nfhs;sy; tsp khriljYld; njhlu;Gila gpur;rpidfis tpsq;fpf; nfhs;sy; tsp khriljYld; njhlu;Gila gpur;rpidfis tpsq;fpf; nfhs;sy; tsp khriljYld; njhlu;Gila gpur;rpidfis tpsq;fpf; nfhs;sy; tsp khriljYld; njhlu;Gila gpur;rpidfis tpsq;fpf; nfhs;sy;

(1) g+Nfhs ntg;gkhjy;(1) g+Nfhs ntg;gkhjy;(1) g+Nfhs ntg;gkhjy;(1) g+Nfhs ntg;gkhjy;(1) g+Nfhs ntg;gkhjy;

• gr;irtPl;L thAf;fs; mDkjpf;ff;$ba mstpid tpl $Ljyhf epytyhk;.

,jdhy; tspkz;lyj;jpd; ntg;gepiy caUk;. ,J g+Nfhs ntg;gkhjy; vdg;

gLk;.

• CO
2
 (g) g+Nfhs ntg;gkhjypy; Kf;fpa ,lk; tfpf;fpwJ. NtW cjhuzq;fshtd

NO
x 
k; CFC k; MFk;. CFC ,d; msT tspkz;lyj;jpy; Fiwthff; fhzg;gLfpd;w

NghjpYk; mit ePz;l tho;ehl; fhyk; cilait. mj;Jld; IR  fjpu;g;Gfis

mfj;JwpQ;Rk; Mw;wy; kpff; $bait. vdNt mtw;wpd; gq;fspg;G kpf cau;thFk;.



-291-

• g+Nfhs ntg;gkhjypd; tpisthf JUtg; gFjp gdpf;fl;b cUFjy;> fly;ePupd;

ntg;gtpupthy; rpW jPTfs; flypy; %o;Fjy;> kz;zpd; <ug;gjd; mw;Wg; Nghtjhy;

ghiytdkhjy;> ed;dPu; tw;wpg; Nghjy;> fhyepiy khw;wk; Vw;gLjy;> capupdg;

gy;tifik khWgLjy; Nghd;wd Vw;gLk;.

• tspapYs;s CO
2  
,y; Fwpg;gplj;jf;fsT ePupy; fiuAk;. ,jdhy; ,J g+Nfhs

ntg;gkhjypy; gq;fspg;Gr; nra;Ak; msT Fiwf;fg;gLk;. vdpDk; ntg;gepiy

mjpfupg;Gld; CO
2  
 ePupy;  fiujy;  Fiwf;fg;gLtjhy;  fiue;j CO

2 
 kPz;Lk;

tspkz;lyj;ij milAk;.

• tspapy; CO
2  
,d; msT mjpfupj;jyhdJ xspj;njhFg;gpd; msit mjpfupf;Fk;.

,J g+Nfhs ntg;gkhjypd; Neu;tpisthFk;.

• ,yq;ifia fUj;jpw;F vLf;Fk;NghJ ,J g+Nfhs ntg;gkhjypd; ghjpg;Gf;F

$Ljyhf cl;gLk; xU ehlhFk;. Vnddpy; vkJ jPT kj;jpa Nfhl;bw;F  kpf

mz;ikahff; fhzg;gLfpwJ.

(2)(2)(2)(2)(2) mkpy kiomkpy kiomkpy kiomkpy kiomkpy kio

• tspkz;lyj;jpYs;s mkpy thAf;fshdJ ePupy; fiue;J mkpyj;jd;ikf;F

gq;fspg;Gr; nra;fpd;wd. ,uz;L gpujhd fhuzpfs; Mtd>

1. ePupy; mkpy thAf;fs; fiujy;

2. cUthFk; mkpyj;jpd; typik

• CO
2 
 ,d; msT cau; kl;lj;jpy; fhzg;gl;lhYk; mtw;wpd; mkpyj;jd;ikf;fhd

gq;fspg;G kpff; FiwthFk; (pH 5.1 - 5.8). mj;Jld; ,J  mkpy  kioahff;

fUjg;gLtjpy;iy. Mdhy; NO
x  
,  SO

x    
vd;gd kpfr; rpwpa mstpy; fhzg;gl;lhYk;

mtw;wpd; gq;fspg;G kpf cau;thff; fhzg;gLtJld; pH  4-5 tiu Fiwf;fg;gLk;.

• tspkz;ly SO
2 
(g) ,d; jhf;fq;fs;:

(1) SO
2
 (g) + H

2
O (l) H

2
SO

3
 (aq)

H
2
SO

3
 (aq) + H

2
O (l)  H

3
O+ (aq) + HSO

3

- (aq)

HSO
3
- (aq) + H

2
O (l) H

3
O+ (aq)  + SO

3
2- (aq)

(2) tspkz;lyj;jpYs;s xl;rpNaw;wpfs;> SO
2  
it SO

3   
ahf xl;rpNaw;Wk;.

O
2
(g), O(g), 

O H(g)

guxl;irl;Lf;fs; vd;gd xl;rpNaw;wpfshf vd;gd njhopy;

GupAk;. rpy cg;Gfs; ,ij Cf;Ftpf;Fk;.   gpd; SO
2
(g)  ePupy; fiue;J

H
2
SO

4
 it cUthf;Fk;.

xl;rpNaw;wp
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(3) SO
2
 ,  xl;rpNaw;wp ( O

2
)  ,uz;Lk; kioj;Jspapy; fiuaf;$bad. kioj;Jsp

,uz;L ,urhadg; gjhu;j;jq;fis xd;whfr; Nru;g;gjd; %yk; xl;rpNaw;w

nray;Kiwia rhjfkhf;Fk;.

SO
2
 (g) + H

2
O (l) + ½O

2
 (g) H

2
SO

4
(aq)

H
2
SO

4
(aq) + 2 H

2
O (l)   2H

3
O+ (aq) + SO

4

2- (aq)

• ,t;thNw NO
x 
 tspkz;lyj;jpy; gpd;tUkhW jhf;fKWk;.

2NO (g)   +   O
2
 (g) 2NO

2
 (g)

4NO
2
 (g)  +  2 H

2
O (l) + O

2
(g) 4HNO

3
 (aq)

HNO
3
 (aq) H+(aq)  +  NO-

3
 (aq)

• mkpy kio jhtuq;fis Nrjg;gLj;JtJld;> ePu; epiyfspy; cs;s kPd;fis

,wf;fr; nra;fpd;wd. mkpy kioapy; fhzg;gLk; ry;g+upf;fkpyk;> iej;jpupf;fkpyk;

Nghd;w mkpyq;fs; kz;zpYs;s mYkpdpak; rpypf;Nfw;wpYs;s mYkpdpaj;ijf;

fiuar; nra;J ePupDs; RahjPd Al3+ I ntspNaw;Wk;.  ,r;Nru;it g+f;fspy;

fhzg;gLk; rPjj;Jld; jpus;tjhy; kPd;fspd;  thAg; gupkhw;wk; ghjpg;gilAk;.

• kioePu; kz;zpD}lhf tbe;J nry;Yk; NghJ> Nghrizg; gjhu;j;jq;fs; kz;zp

ypUe;J mfw;wg;gLtjhy;> kz;zpd; tsk; Fd;Wk;. mj;Jld; mYkpdpak; mad;fis

tpLtpf;fpd;wJ. Kf;fpa Nghrizg; gjhu;j;jq;fs; ,y;yhJ Nghf mYkpdpak;

mad;fis jhtuq;fs; cwpQ;Rfpd;wd.

cjhuzk; : Ca2+ , Mg2+   Nghd;w mad;fs; ePNuhl;lj;jpd; %yk; mfw;wg;gLk;.

• Fwpg;ghf Rz;zhk;Gf; fy;yhyhd fl;llq;fs;> epidTr; rpd;dq;fs;> ];Jhgpfs;

Nrjkilfpd;wd. fl;;llg; nghUs;> cNyhfq;fs; mupg;Gf;Fs;shtjhy;> fl;llq;fs;>

ghyq;fs;> fg;gy;fs;> Nkhl;lhu; thfdq;fs; vd;gd ghjpg;G milfpd;wd.

• mkpy kioahy; #oypy; Vw;gLk; khw;wq;fs; mkpy kioahy; #oypy; Vw;gLk; khw;wq;fs; mkpy kioahy; #oypy; Vw;gLk; khw;wq;fs; mkpy kioahy; #oypy; Vw;gLk; khw;wq;fs; mkpy kioahy; #oypy; Vw;gLk; khw;wq;fs;

• nlhyikw;W> Rz;zhk;Gfy;> khgps; vd;gd mkpy ePupy; fiuAk;.

• rpwpjsT mkpy epiyikfspd; fPo;>

CaCO
3
.MgCO

3
 (s)  +  2H+ (aq) Ca2+ (aq)  +  Mg2+ (aq)  +  2HCO

3

-(aq)

CaCO
3
(s)  +  H+ (aq)  Ca2+ (aq)  +  HCO

3
-(aq)

MgCO
3
 (s) + H+ (aq) Mg2+(aq)  +  HCO

3

-(aq)

,q;F fiua Kbahjit> fiuaf;$badthf khWk;.

• nrwpe;j mkpy epiyikfspd; fPo;>

CaCO
3
(s)  + 2H+(aq) Ca2+ (aq)  + H

2
O  (l)  + CO

2
(g)

MgCO
3
(s)  + 2H+  (aq) Mg2+(aq)  +  H

2
O(l)  + CO

2
(g)

CaCO
3
.MgCO

3
 (s)+ 4H+(aq) Ca2+(aq)  +  Mg2+(aq)   + 2H

2
O(l) +  2CO

2
(g)
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• mkpy kioapdhy; ghiw> kz; Nghd;wtw;wpy;  cs;s  ngUksT  cg;Gf;fs;

fiuf;fg;gLfpd;wd. ,aw;ifahf fhyg;Nghf;fpy; gbg;gbahf  kz; mkpyj;jd;ik

milfpwJ. kz;fiurypy; cs;s fw;wad;fs; jhtuq;fshy; mfw;wg;gl;L>  H+

mad;fshy; khw;wPL  nra;ag;gLfpd;wJ.  ry;igl;Lfs;  Nghd;w fdpAg;Gfs;

xl;rpNaw;wg;gLtjdhy; mkpyk;  cz;lhFk;.  jho;e;j  pH ,y;  kz;zpypUe;J

Vida fw;wad;fis  H+ mad;fs; ,lg;ngau;r;rp nra;J tpLfpd;wd. ,t;thW

,it ,lg;ngau;r;rp nra;ag;gLtjdhy; jhtuq;fsJ tsu;r;rpf;Fj; Njitahd

Nghrizg; nghUs;fSf;Fg; gw;whf;Fiw Vw;gLk;.  Al3+, Mg2+ , Ca2+ mad;fis

kl;Lkd;wp kz;zpypUe;J ghu cNyhf  mad;fisAk; ,lg;ngau;r;rp nra;J

tpLfpd;wJ.  kz;zpd;  Clhf  tbe;NjhLk; mkpyePuhdJ Al3+ I $Ljyhf

mfw;WtJld; ghiwfs; thdpiyahy; mopjiyAk; Vw;gLj;Jk;. Mg2+, Ca2+  mad;

fspd; nrwpT ePupy; mjpfupg;gJld; ePupd; td;ikAk;  mjpfupf;fpd;wJ. Nkw;gug;G

ePupy; mkpyj;jd;ik>  ctu;jd;ik> iejurd; nrwpT Nghd;witfSk; mjpfupf;

fpd;wd. mj;NjhL>  ghu cNyhf mad;fspd; nrwpTk; Nkw;gug;G ePupy; mjpfupf;

fpd;wJ.

(3 )(3 )(3 )(3 )(3 ) xsp ,urhadg; Gfhu;xsp ,urhadg; Gfhu;xsp ,urhadg; Gfhu;xsp ,urhadg; Gfhu;xsp ,urhadg; Gfhu; (Photochemical smog)

• thfdg; Gifntspfs; NO
x  
iaAk; jfdkilahj IjNuhfhgd;fisAk; (C

x
H

y
)

nfhz;bUf;Fk;. ,it #upa xspapd; Kd;dpiyapYk; 15 0C ,w;F Nkw;gl;l

ntg;gepiyapYk; XNrhd;> my;bifl;Lf;fs;> peroxyacetyl nitrate (PAN), peroxy

benzoyl nitrate (PBN) Nghd;witahf khw;wg;gLk;.

• ,J #upaxspapd; Kd;dpiyapy; ,urhadg; nghUl;fs; cUthf;fg;gLtjdhy;

xsp ,urhadg; Gfhu; vd miof;fg;gLfpd;wJ.

• Gfhu; Xu; kQ;rs; epwke;jhuk; (haze). ,J ghu;itia Fiwtila nra;tJld;>

fz;vupit> cWj;jiy Njhw;Wtpf;fpd;wJ.

• GifiaAk;> gdpiaAk; xd;whf ,izj;J tpgupf;f Gfhu; vDk; nrhy;

gad;gLj;jg;gLfpd;wJ.

•  MdJ NO , ‘O’ Mfg; gpuptiljNy xsp ,urhadg; Gfhupd; Muk;gj;jhf;fk;

MFk;.

•••••  xsp ,urhadg; Gfhu; cUthFk; gbKiwfs; xsp ,urhadg; Gfhu; cUthFk; gbKiwfs; xsp ,urhadg; Gfhu; cUthFk; gbKiwfs; xsp ,urhadg; Gfhu; cUthFk; gbKiwfs; xsp ,urhadg; Gfhu; cUthFk; gbKiwfs;

(i) NO
x
 #upa xspia mfj;JwpQ;rp> xspg;gFg;gpw;F cs;shFk;.

NO
2
  NO + O

(ii) cUthFk; mZepiy xl;rprd; O
2  
%yf;$w;Wld; ,ize;J

(a) XNrhid cUthf;Fk; O  +  O
2
 + M   O

3
 + M

(M vd;gJ thA epiyapy; rf;jpia mfj;JwpQ;Rk; xU clyhFk;.

,J tspapypUe;J cUthfpa xU  Jzpf;ifahf  my;yJ  thA

nthd;whf ,Uf;fyhk;.)

(b) OH  %ypfj;ij cUthf;Fk;.

O + H
2
O   2

(iii) cUthFk; OH  %ypfk; tspapypUe;J cUthfpa Vida  Jzpf;iffis

%ypfq;fshf khw;wp> njhlu;e;J  ,k; %ypfq;fs;  jhf;fj;jpw;F  cl;gl;L

my;bifl;Lf;fs;> PAN, PBN  Nghd;wtw;iw cUthf;Fk;.
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• xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;

• kdpjdpy; gy cly; eyj; jPq;Ffis Vw;gLj;Jk;. (Rthrj; njhFjpiaghjpf;

fpd;wJ. ,Uky;>,Og;G Nghd;wtw;iw Vw;gLj;Jfpd;wJ.)

• nghUl;fisr; Nrjg;gLj;Jfpd;wJ. (,ul;il gpizg;Gfspy; gpsit Vw;gLj;Jtjd;

%yk; ,wg;giu rpijf;fpd;wJ.  epwr;rhaq;fis ntspw;Wfpd;wJ.)

• tspkz;lyj;jpy; rpy tpisTfis Vw;gLj;Jfpd;wd.  (fhw;W nry;  (aerosol

particles) Jzpf;iffs; xspia rpjwr; nra;J> ghu;itia Fiwf;fpwJ.)

• jhtuq;fspw;F er;Rj;jd;ikAilajhy; tsu;r;rpia ghjpf;fpd;wJ. ,J czT

cw;gj;jpiag; ghjpf;fyhk;.

( 4 )(4 )(4 )(4 )(4 ) XNrhd; gil eyptiljy;;XNrhd; gil eyptiljy;;XNrhd; gil eyptiljy;;XNrhd; gil eyptiljy;;XNrhd; gil eyptiljy;;

• gil kz;lyj;jpy; XNrhd; glyk; fhzg;gLfpwJ. ,g;glyk; ngUksT UV

fjpu;fs; g+kpapd; khwd; kz;lyj;ij miltij jil nra;fpd;wJ.

•  O
2
 (g),   O

3
 (g)  njhlu;ghd rpy jhf;fq;fs;.

(a) O
2
 (g)  #upadpypUe;J fhyg;gLk; UV fjpu;fshy; gpupifailfpd;wd.

(b) rpy mZ xl;rprd;fs;  (O) ,U xl;rprd; %yf;$WfSld;  ,ize;J

%nthl;rprd; %yf;$Wfisf; nfhLf;fpd;wd.

O (g) + O
2
 (g) + M  O

3 
(g)  +  M ; 

(c) O
3
 (g)  UV xspia ntt;NtW mjpu;ntz;fspy; mfj;JwpQ;rp gpupifail

fpd;wd.

O
3
(g)  O

2
(g) + O(g) ;

(d) O
3
 %yf;$W O mZTld; jhf;fp  O

2
 %yf;$Wfis nfhLf;fpd;wd.

O
3
(g) + O(g)  2O

2
 (g)

,aw;ifr; rkepiyahdJ XNrhd; gilapd; jbg;ig khwhJ NgZfpd;wJ.

• XNrhd;  > Vida rpy RahjPd %ypfq;fshy; rpijTf;Fs;shfpd;wJ>

,t; %ypfq;fs; Cf;fpfshfr; nraw;gl;L Mapuf;fzf;fhd XNrhd; %yf;$W

fisr; Nrjkilar; nra;Ak;. ,t;thW gil  kz;lyj;jpy;  XNrhd;> Cf;fy;

moptpw;Fs;shjy; XNrhd; gil eyptiljy; vd miof;fg;gLk;.

(1) x 2 + (2) + (3) x 2;

    ,q;F X = 

• XNrhd; gil eyptiljypd; gpujhd fhuzpahf FNshNuhGNshNuhfhgd;fspy;

,Ue;J cUthFk; FNshuPd; %ypfk; gq;fspf;fpd;wJ. ,e;j FNshNuhGNshNuh

fhgd;fs; khwd; kz;lyj;jpy; cWjpahff; fhzg;gLk; mNjNtis gilkz;lyj;

jpy; UV xspAld; %ypfq;fis cUthf;Fk;.
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• Njhy; Gw;WNeha; (,wg;ig Vw;gLj;Jk; my;yJ  ,wg;ig Vw;gLj;jhj) cz;lht

jw;Fk;> fl;fhrk; Vw;gLtjw;Fk;  UV  fjpu;fSf;F Neubj; njhlu;G fhzg;gLfpwJ.

vdNt> XNrhd; glyk; vk;ik  ghJfhf;fpd;wJ.

•••••  ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;

• NkNy Fwpg;gpl;l cyfshtpa gpur;rpidfshy; Vw;gLk; #oy;> kw;Wk; Rfhjhu

tpisTfis my;yJ jhf;fj;ij Fiwg;gjw;fhf khrhf;fp thAf;fspd; ntsp

aPl;il Fiwf;f Ntz;Lk;. mt;thwhd rpy Kd;Ndw;ghlhd nraw;ghLfs; fPNo

jug;gl;Ls;sd.

••••• vupnghUs; jfdj;ij ,opthf;fy;;vupnghUs; jfdj;ij ,opthf;fy;;vupnghUs; jfdj;ij ,opthf;fy;;vupnghUs; jfdj;ij ,opthf;fy;;vupnghUs; jfdj;ij ,opthf;fy;;

• Nkhl;lhu; thfdq;fs;> ifj;njhopw;rhiyfs; kw;Wk; tPl;by; ehshe;jk; eilngWk;

nraw;ghLfs; (rikj;jy;) Nghd;wit ngUksT   I #oYf;Fr; nrYj;J

fpd;wd. rpy nraw;ghLfis vk;khy;  fl;Lg;gLj;j  KbAk;.  vkJ tPjpfspy;

nry;Yk; thfdq;fspd; vz;zpf;ifia mjpfstpy; Fiwf;f KbAk;. kpd;

Gifapujk;> kpd;Nkhl;lhu;  thfdq;fis  cs;slf;fpa  nghJ Nghf;Ftuj;J

Kiwikia tpUj;jp nra;tNj ,jw;F  XU  khw;wPlhFk;.  Fiwe;j fhgd;>

Ijurd; tpfpjj;ijf; nfhz;l vupnghUl;fis cgNahfpg;gjd;  %yk; CO
2

ntspNaWtij ,opthf;fyhk;.  capu;r; Rtl;L  vupnghUl;fSf;F  gjpyhf

fUr;rf;jp kw;Wk; #upa rf;jp Nghd;w rf;jp Kjy;fisg; gad;gLj;jy; ,d;D

Nkhu;  KiwahFk;.  Nkhl;lhu; thfdq;fs; kw;Wk; vupnghUs; jfdk; jFe;j

Kiwapy; Nrhjidaplg;gLjy;  %yKk; ,g;gpur;rpidia jLf;fyhk;.

• jhtuq;fshy;  jhtuq;fshy;  jhtuq;fshy;  jhtuq;fshy;  jhtuq;fshy; CO
2 
 mfj;JwpQ;rg;gLjy; mfj;JwpQ;rg;gLjy; mfj;JwpQ;rg;gLjy; mfj;JwpQ;rg;gLjy; mfj;JwpQ;rg;gLjy;

• kdpjd; Rthrj;jpd; NghJk;> ehshe;j nraw;ghLfspd;NghJk; ntspNaw;Wk;

CO
2 
 gr;irj; jhtuq;fshy; xspj;njhFg;gpd; NghJ gjpf;fg;gLfpd;wJ. xspj;

njhFg;gpd; NghJ #upa fjpu; rf;jpia cgNahfpj;J FNshNuhgpy; Cf;fpapd;

Kd;dpiyapy;  xspj;njhFg;Gr; nra;Ak; mq;fpfs; fhgdPnuhl;irl;L kw;Wk;

ePu; Mfpatw;iw  fhNghitjNuw;Wfshf khw;Wfpd;wd.

6CO
2
 (g) + 6H

2
O (l)                                    C

6
H

12
O

6
 (s) + 6O

2
(g)

    • xspj;njhFg;gpd; NghJ CO
2 
cwpQ;rg;gl;L gf;ftpisthf xl;rprd; cUthF

tjpdhy;> tsp Jha;jhf;fg;gLfpd;wJ.

  •   madkz;ly kiof; fhLfs; ntg;gkhfTk;> <ug;gjd; cilajhfTk; ,Uf;Fk;.

,t;epge;jid xspj;njhFg;gpw;Fr; rpwg;ghdJ. CO
2
  kl;lk; mjpfupj;jYf;F

fhLfis mopj;jy; xU fhuzpahf mikfpd;wJ. vdNt>  CO
2
 ,d; kl;lj;ijf;

fl;Lg;gLj;jtjw;F fhLfis ghJfhj;jy;> kueLif  Mfpad  rpwe;j top

fshFk;.

 FNshNuhgpy;> #uparf;jp
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²²²²² CO
 
ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;ntspNaw;wj;ij ,opthf;fy;

       ²²²²² g+uz jfdk;g+uz jfdk;g+uz jfdk;g+uz jfdk;g+uz jfdk;

² vupnghUl;fspd; Fiwjfdj;jhy;  cz;lhFk;  ghupa  tspkhrhf;fpahf

fhgNdhu; xl;irl;L cs;sJ. ,jd; ngUk;gFjp Nkhl;lhu; thfdq;fspd;

GifNghf;fptopa+lhf tspkz;lyj;jpDs; nrYj;jg;gLfpwJ.

² xU %y; gpa+l;Nld; g+uz jfdkiljYf;F 6.5 %y;fs; xl;rprd; Njitg;

gLfpd;wJ. 6 %y;fs; xl;rprd; kl;Lk; cs;s NghJ xU %y;  CO cUth

fp;d;wJ.

2C
4
H

10
(g) + 13 O

2
(g) 8 CO

2
(g)   + 10 H

2
O(g)

       C
4
H

10
 (g)+ 6 O

2
(g) 3 CO

2
(g)   + CO(g)  + 5 H

2
O(g)

² tsp$vupnghUs; tpfpjk; (jpzptpdhy;) rupahfg; Ngzg;gLtjhy; g+uz

jfdk; eilngWk;.

xf;Nldpd; g+uz jfdj;jpw;Fupa rkd;ghL>

2 C
8
H

18
(l) + 25 O

2
(g) 16 CO

2
(g)   + 18 H

2
O(g)

rkd;ghl;bd; gPrkhdj;jpy;  ,Ue;J tspapd; jpzpT / xf;Nld; jpzpT

tpfpjk;  =  14 : 7 vd mwpag;gLk;. ,J tsp / vupnghUs; tpfpjk; vd

miof;fg;gLk;.

² xU tskhd fyit (Rich mixture) (mjpfsT IjNuhfhgd; vupnghUis

my;yJ gPrkhd tpfpjj;jpYk; Fiwthf xl;rprid nfhz;Ls;s ) cau;

nrwpT CO kw;Wk; gFjp jfdkile;j Nrjd tpisTfis ntsptUk;

Gifapy; nfhz;bUf;Fk;. ,yhgfukpy;yhj  ^Lean mixture& fyitia

(Nkyjpf tspiaAk;> Fiwe;jsT vupnghUisAk; nfhz;bUf;Fk;)

cgNahfpf;Fk; nghOJ ntsptUk; thA Fiwe;jsT  CO itAk; mjpfsT

iejurd; xl;irl;Lf;fisAk; ^NO
x
& nfhz;bUf;Fk;. ntspNaw;wq;fis

fl;Lg;gLj;Jtjw;F rpwe;j top nrk;ikg;gLj;jy; %yk; (Tuning up) tsp

vupnghUs; tpfpjj;ij rpwg;G epiyapy; rup nra;jyhFk;. mj;Jld;> Cf;fp

khw;wpfis ̂ Catalytic converter& cgNahfpj;J jPq;F tpistpf;Fk; khRf;fis

jPq;fw;w tpisTfshf khw;wy;.

² mfj;jfd  ve;jpuj;jpy; ,Ue;J ntsptplg;gLk; thAf;fisf; fl;Lg;gLj;jNy

CO ,d; kl;lj;ij fl;Lg;gLj;Jtjw;F rpwe;j topahFk;.

² gy kz; Ez;Zapu;fspy; fhzg;gLk; xl;rpNaw;wj;ij Cf;Ftpf;Fk; nehjpaq;

fspd; njhopw;ghl;lhy; tspkz;lyj;jpy; ,Ue;J  CO mfw;wg;gLfpd;wJ.

²²²²²          mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;

² iejurDk;> fe;jfKk; ntt;NtW tifahd mkpyj;jd;ikahd xl;irl;Lf;

fis cUthf;Ffpd;wd vd;gij khztu;fSf;F epidt+l;Lf.  N my;yJ

S nfhz;l ve;j gjhu;j;jj;ijAk; tspapy; vupf;Fk; NghJ KiwNa SO
2

itAk; NO
x
 jUfpd;wd. N N gpizg;gpd; td;ik  fhuzkhf tspkz;ly

iejurd; ,yFtpy; jhf;fj;jpy; <LgLtjpy;iy. Mdhy;> 900 0C Nky; ,g;

gpizg;G cilf;fg;gl;L> xl;rprDld; jhf;fj;jpy; <Lgl;L  NO
x
 I ^NO,

NO
2
& nfhLf;fpd;wd. mfj;jfd ,ae;jpuq;fspy;; eilngWk; jfdj;jpd;

NghJk;  rpful;  vupAk; NghJk;  mLg;Gfs;  vupAk; NghJk; ntg;gepiy

900 0C f;F Nky; cau;e;J nry;fpd;wJ. ,aw;ifahd ,b kpd;dypd;

NghJk; kpf cau;ntg;gepiy cz;lhfpd;wJ. SO
2
, NO

x 
ntspNaWtij

,opthf;Ftjw;fhd rpwe;j Kiw jfd nraw;ghLfspd; ntg;gepiyiaf;

Fiwj;jy;> N iaAk; S IAk; $Wfshff; nfhz;l vupnghUs; ghtidia

Fiwj;jy; Nghd;witahFk;.
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gpd;tUk; KiwfSk; mkpythAf;fs; tspkz;lyj;ij miltijf; Fiwf;Fk;.

    ²²²²²     mfj;JwpQ;Rk; Kiwfs;mfj;JwpQ;Rk; Kiwfs;mfj;JwpQ;Rk; Kiwfs;mfj;JwpQ;Rk; Kiwfs;mfj;JwpQ;Rk; Kiwfs;

²²²²² mkpy thAf;fis %yq;fSld; jhf;fkilar; nra;tjd; %yk; eLepiy

ahf;fyhk;. Rz;zhk;Gf;fy; ^CaCO
3 
& > kf;dPrpak; xl;irl;L  cl;gl gy

%yq;fs; ,aw;ifapy; fhzg;gLfpd;wd. ,it mkpy thAf;fis mfw;w

cjTk;. NkYk; tpisTfis ngWkjpkpf;f ry;g+upf; mkpykhf ngUk;gb

jahupg;ghf khw;wyhk;.

I. ePu;;j;jd;ikahd Rz;zhk;Gf;fy; kw;Wk; Rz;zhk;G> ntspg;ghAk;

thAit Jha;ikahf;f gad;gLfpd;wd.

CaCO
3
(s)   +   SO

2
 (g)    CaSO

3
 (s)  +  CO

2
(g)

CaO(s)  + SO
2
(g)   CaSO

3
(s)

2 CaSO
3 
(s)

   
 + O

2
 (g) + 2 H 

2
O(l)   2 CaSO

4
.2H 

2
O(s)

II. ePu;j;jd;ikahd kf;dPrpak; xl;irl;L Jha;ikahf;fpahf gad;

gL;j;jg;gLk;

MgO(s) + SO
2
(g)  

→

   MgSO
3
(s)     MgO(s) + SO

2
(g)

MgSO
3
 I ntg;gNkw;wp  MgO I ngw;W kPsTk; gad;gLj;jg;gLk;.

cau; nrwptile;j  SO
2 
 , H

2
SO

4  
,d; ngUk;gb  jahupg;Gf;Fk;

gad;gLk;.

III. Nrhbak; ry;igw;Wf; fiury; Jha;ikahf;fg; gad;gLj;jg;gLk;.

Na
2
SO

3
(s) + H

2
O(l) + SO

2
(g)  2NaHSO

3
(aq)

NaHSO
3
  I  ntg;gNkw;Wk; NghJ  ngwg;gLk;  Na

2
SO

3 
 ia

kPs;Row;rpf;Fg; gad;gLj;jyhk;. ngwg;gLk;. SO
2
 , H

2 
SO

4 
 ,d;

ngUk;gb jahupg;gpw;fhf tpw;gid nra;ag;gLk;.

²²²²² Fiw jfdj;jpd;  tpisTfs;  kw;Wk; IjNuhfhgd;fs; ntspNaWtijFiw jfdj;jpd;  tpisTfs;  kw;Wk; IjNuhfhgd;fs; ntspNaWtijFiw jfdj;jpd;  tpisTfs;  kw;Wk; IjNuhfhgd;fs; ntspNaWtijFiw jfdj;jpd;  tpisTfs;  kw;Wk; IjNuhfhgd;fs; ntspNaWtijFiw jfdj;jpd;  tpisTfs;  kw;Wk; IjNuhfhgd;fs; ntspNaWtij

,opthf;fy;,opthf;fy;,opthf;fy;,opthf;fy;,opthf;fy;

² Nkhl;lhu; thfdj;jpd; GifNghf;fpapDila khrhf;fpfshd thAf;fs;

ntspNaWtij ,opthf;fy;.

thfdq;fspd; GifNghf;fpapDhlhf ntspNaWk; khrhf;fpfspy; Kf;fpa

khdit CO, NO
x
 kw;Wk; Fiw jfdkile;j my;yJ jfdkilahj

IjNuhfhgd;fs; MFk;. xl;rprd; gw;whf;FiwtpdhNyNa Fiwjfdk;

eilngWfpd;wJ. ,jid tsp vupnghUSld; fyf;fg;gLk; tpfpjj;ij

rup nra;tjd; %yk; Fiwf;fyhk;. ,J thfdj;ij nrk;ikg;gLj;JtJ

vd miof;fg;gLk;.  thfdg;  GifNghf;fpapy; Cf;fpkhw;wp (Catalytic

converter) xd;iw ,izg;gjd; %yk;  er;Rj;  jd;ikahd  thAf;fs;

Nkhl;lhu; thfdq;fspy; ,Ue;J ntspNaWtijf; fl;Lg;gLj;jyhk;.

xU tpidj;jpwDila Cf;fp COitAk;> jfdkilahj IjNuhfhgd;-

fisAk; fhgdPnuhl;irl;lhfTk;  ePuhfTk; xl;rpNaw;Wfpd;wJ.  mj;NjhL

iejurd; xl;irl;Lf;fis (NO> NO
2
) iejurdhfTk;> xl;rprdhfTk;

jho;j;Jfpd;wJ. Cf;fpfspd; Nkw;gug;gpy; ,Ugbfspy; xl;rpNaw;wKk;>
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jho;j;jYk; epfo;fpd;wJ.  Cf;fpkhw;wp  vDk;  cgfuzk; thfdj;jpd;

rj;jj;ij Fiwf;f g+l;lg;gl;bUf;Fk; mikg;Gld; ,izf;fg;gl;bUf;Fk;.

rlj;Jtj;jd;ik nfhz;l gpsw;wpdKk; kw;Wk; nrk;G> FNuhkpak; Mfpa

jhz;ly;  cNyhfq;fspd;  xl;irl;Lf;fspdhy;  Md  nky;ypa gil

xd;iwAk;  Cf;fpkhw;wp  nfhz;bUf;Fk;.  #lhd thAf;fs;  Cf;fp

miwapDhlhf nry;Yk; nghOJ gpd;tUk; khw;wq;fs; eilngWfpd;wd.

2NO(g) + 2 CO(g)  N
2
 (g) + 2 CO

2
(g)

2 CO(g) + O
2
(g)  2 CO

2
(g)

C
7
H

16
(g)  + 11 O

2
(g) 7 CO

2
(g)  +  8 H

2
O(l)

%top nfhz;l Cf;fpkhw;wpfs; (xl;rprd; nkhdpw;wu; ,izf;fg;gl;l)

CO, NO
X
  , C

x
Y

y
 Mfpa er;Rj; jd;ikahd thfdq;fspy; ,Ue;J

ntspNaWk; thAf;fis er;Rj;jd;ikaw;w  N
2
, CO

2
 , H

2
O Mf

khw;Wfpd;wd. Cf;fp Vwj;jho  200 0C ia milAk; NghNj Cf;fp

Jha;jhf;fpahf njhopw;gl Muk;gpf;Fk;. vdNt vQ;rpd; ,ae;jpuk; #lhFk;

tiu tpidj;jpwd; gaDWjp mw;wjhf ,Uf;fpd;wd.

cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr fw;wy; fw;gpj;jy; nraw;ghLfs; :

• khztu;fsplk; mtu;fsJ gpuNjrj;jpy; thAf;fs; tspkz;lyj;ijr; nrd;wilAk;

topKiwfis Nfl;lwpAq;fs;.

• ,t;thW Nru;f;fg;gl;l thAf;fs; #oypy; Vw;gLj;Jk; jhf;fj;ij khztUld;

fye;JiuahLq;fs;.

• tspkz;lyj;ij khrhf;Fk; thAf;fis ,opTepiyf;F nfhz;LtUk; Kiwfs;

gw;wp khztUld; fye;JiuahLq;fs;.

• FNshNuh GNuhNkh fhgidg; gw;wpAk; mtw;wpd; gad;fs; gw;wpAk; jfty;fisr;

Nrfupf;ff; $Wq;fs;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'016'016'016'016'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd; mwpit

gpuNahfpg;ghu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'3 ( ePu;kz;lyj;jpdJk; FbePupdJk; njhw;iw Muha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 08

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ePu; khrhf;fiy Vw;gLj;Jk; fhuzpfis ,dq;fhz;ghu;.

² ePupd; juj;ij epu;zapf;Fk; tspayFfis (Parameters) ,dq; fhz;ghu;.

² ePupd; J}a;jhf;fy; Kiwfis tpgupg;ghu;.

² gy;NtW njhw;WePf;fy; Kiwfis tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL (

²²²²² ePu;khrhf;Fk; Kjy;fs;ePu;khrhf;Fk; Kjy;fs;ePu;khrhf;Fk; Kjy;fs;ePu;khrhf;Fk; Kjy;fs;ePu;khrhf;Fk; Kjy;fs;

(1) tPl;L> tpyq;F fopTfs;

(2) Ez;zq;fpfs; - gf;uPwpah> ituR

(3) nraw;if ,urhadg; nghUl;fs; (tskhf;fpfs;> gPilnfhy;ypfs; Nghd;wd)

(4) mkpo;e;Js;s jpz;kj; Jzpf;iffs;

(5) ghu cNyhfq;fs;

(6) njhopw;rhiyfspy; ,Ue;J ntspNaWk; RLePu;

²²²²² ePupd; juk;ePupd; juk;ePupd; juk;ePupd; juk;ePupd; juk;

²²²²² ngsjpf topayFfs; ngsjpf topayFfs; ngsjpf topayFfs; ngsjpf topayFfs; ngsjpf topayFfs; (((((Physical parameters)))))

(1) ntg;gepiy

ntg;gepiy 40 0C ,w;F  Fiwthf  ,Uj;jy;  Ntz;Lk;.  RLePu; capupay;

nraw;ghLfis mjpfg;gLj;Jk;. ePupy; fiuAk; xl;rprdpd; msitf; Fiwj;J

ePu;tho; capupdq;fSf;F ghjpg;ig Vw;gLj;Jk;.

(2) pH ngWkhdk;

² #oiyr; rhu;e;j tpisT.

² ed;dPu; kPd;fspdJk; ePupd; mbapy; trpf;Fk; Ks;se;jz;bypfspdJk;

tho;tpw;F 6.0 - 9.0 tiuapyhd pH tPr;R ghJfhg;G mspg;gJ Nghd;W

Njhd;Wfpd;wJ.

² tspapypUe;J ePupDs; fiuAk;  CO
2
 , SO

2 
 Nghd;w  thAf;fshYk;

njhopw;rhiyfspy; ,Ue;J ntsptplg;gLk; jPik tpistpf;Fk; ghap

fshYk; ePupd;  pH khw;wkilayhk;.

² ghtidf;Ffe;j epyf;fPo; ePupd; rhjhuz pH  tPr;R 6.0 - 8.5  MFk;.

pH <6.5 Mf ,Uf;Fk; nghOJ> ePu; mkpyj;jd;ikahfTk; mupf;Fk;

jd;ikAilajhfTk;  ,Uf;Fk;.  nghJthf  mkpyj;  jd;ikia

eLepiyahf;f Nrhlhr; rhk;gy; (Soda ash) gad;gLk;.

² nlhyikw;W tptrhaj;jpw;F gad;gLj;jg;gLk;. nlhydikw;W nkJ

thf ePupd; mkpyj; jd;ikia eLepiyahf;Fk; jd;ik nfhz;lJ.

2H+(aq) + CaCO
3
.MgCO

3
(s) → Ca2+ (aq) + Mg2+(aq) + 2HCO

3
-(aq)
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(3) flj;Jjpwd; (Conductivity)

² ePu; fiury; xd;wpd; kpd;idf; flj;Jk; jpwdpd; mstPNl flj;JjpwdhFk;.

² flj;Jjpwd; jq;fpAs;s fhuzpfs; gpd;tUkhW.

(1) mad;fspd; nrwpT (2) mad;fspd; mirAk; jfT

(3) xl;rpNaw;w epiy (4) ePupd; ntg;gepiy

² flj;Jjpwd;tYit (Conductance) msg;gjw;fhd myF ohm-1 = Ω -1
  my;yJ

(siemens (S).

flj;Jjpwd;tY  .  ,J  mad;fspd;  typikia  msf;fpd;wJ.

Mdhy; mq;F gpurd;dkhf ,Uf;Fk; mad;fis ,dq;fhl;Ltjpy;iy.

(4) fyq;fy; jd;ik (Turbidity)

² ePupy; cs;s gbTfs;  ePupd; mbf;F xsp  CLUTtij  jilnra;Ak;.

,jdhy; xspj;njhFg;G jilg;gLtJld;  fhw;wpd;wpa  #oy;  epiyik

cUthtjhy; ePupy; Ju;ehw;wk; Vw;gLk;.

  (5) fiue;Js;s xl;rprdpd; msTk; ePupd; juKk;

² fhw;WthOapu;fspd; mDNrgj;jpw;F xl;rprd; %yf;$Wfs; mtrpak;.

mj;Jld;> rpy ,urhadj; jhf;fq;fs; kPJk; O
2 
 nry;thf;Fr; nrYj;Jfpd;wJ.

² tspapypUe;J xl;rprd; ePupDs; fiufpd;wJ. O
2 
cUthtjw;fhd

gbKiw xspj;njhFg;ghFk;.

² ntg;gepiy mjpfupf;f ePupy; fiue;Js;s O
2 
,d; nrwpT Fiwtilfpd;wJ.

² ePu; Kjy;fspy; fiue;Js;s O
2 
 ,d;  msit  gfy; Ntisfspy; ePupy;

mkpo;e;J thOk; gr;ir jhtuq;fSk;> my;fhf;fSk; mjpfupf;fr; nra;fpd;wd.

² Nrjdg; gjhu;j;jq;fs; gpupe;jopAk;NghJ ePupy; fiue;Js;s xl;rpridg;

gad;gLj;Jfpd;wd.

(6) ,urhad xl;rprd; Njit (COD)

(CHO)
n
 (aq) + O

2
 (g) x CO

2
(g) + y H

2
O (l)

• ,urhad uPjpahf ePu; khjpup xd;wpy; fhzg;gLk; Nrjd khRf;fis

xl;rpNaw;Wtjw;F Njitahd xl;rprdpd; msT (mg dm-3 )  ,urhad xl;rprd;

Njit vdg;gLk;.

• cgNahfpf;fg;gl;l xl;rprdpd; mstpid msg;gJ fbdkhifahy;> Ma;T

$lj;jpy; ,U FNwhNkw;W cgNahfpj;J Jzpag;gLk;. ,k;Kiwapy; khjpup>

Kjypy; mkpykhf;fg;gl;l nghw;whrpak; ,UFNuhNkw;Wld; ntg;gNkw;wg;gLk;.

,e;epiyapy; xl;rpNaw;wg;glf; $ba vy;yhr; Nrjdg; gjhu;j;jq;fSk; ,U

FNuhNkw;Wld; jhf;fkilAk;. nghJthf nts;sp ry;Ngw;W Cf;fpahfr;

Nru;f;fg;gLk;.

• ,e;epge;jidfspd; fPo; ,UFNuhNkw;wpdhy; ePupy; cs;s C1- FNshupdhf

xl;rpNaw;wg;gLk;. C1- mad;fs; gp;upifailahj Nkf;Fupf; FNshiul;lhf

khw;wg;gLtjd; %yk;>  mit Cr
2
O

7
-2 cld; jhf;fkiltJ jilnra;ag;-

gLfpd;wJ. jhf;fkilahJ ,Uf;Fk;   Nkyjpf  ,UFNuhNkw;wpd; msT

iron (II) ammonium sulphate  cld; epakpg;gjd; %yk; Jzpag;gLk;.

     Cr
2
O

7

2- (aq) + 14H+ (aq) + 6e   2Cr3+ (aq) + 7H
2
O (l)
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• mkpy Clfj;jpy;>

O
2 
(g) + 4H+ (aq) + 4e 2H

2
O (l)

(Nrjdg; gjhu;j;jk;)  (CHO)
n
 (aq) + O

2
 (g) xCO

2
 (g) + y H

2
O (l)

Nrjdg; gjhu;j;jk; mkpy ,UFNuhNkw;wpdhy; xl;rpNaw;wg;gLk; nghOJ>

Cr
2
O2-

7
 (aq) + 14H+ (aq) + 4e   2Cr3+ (aq) +   7H

2
O (l)

1mol O
2
 (aq) 

≡

  2/3 mol of Cr
2
O

7

2- (aq)

(7) capupay; xl;rprd; Njit  (BOD)

(CHO)
n
(aq) + O

2
(g) xCO

2
(g) + yH

2
O (l)

• ePu; khjpup xd;wpy; fhzg;gLk;  Nrjdg;  gjhu;j;jq;fis Ez;zq;fpfshy;

capupay; xl;rpNaw;wj;jpw;F cl;gLj;Jtjw;F Njitahd xl;rprdpd; msT

capupay; xl;rprdpd; Njit vdg;gLk;.

• fiue;Js;s xl;rprdpy; Efug;gl;l ( consumed )  xl;rprdpd;  msit

cgNahfpj;J  BOD  ngWkhdk; Jzpag;gLk;.

• BOD ,d; ngWkhdj;jpw;F gq;fspg;Gr; nra;git ePupy; fiue;Js;s xl;rprid

cgNahfpf;Fk; gjhu;j;jq;fshFk;. khRgLj;jpfshd kdpjdpdJk;> tpyq;F

fspdJk; fopTg;gjhu;j;jq;fs;> ,iwr;rp Nghd;wit BOD ngWkhdj;ij

fl;Lg;gLj;JgitahFk;.

• ePu; khjpup xd;W xl;rprdpdhy; epuk;gyhf;fg;gLk;NghJ  mjpy; fiue;Js;s

xl;rprdpd;  msT  mwpag;gl;bUf;Fk;.  ,e;ePu;  khjpup  Fwpg;gpl;l fhy

vy;iyf;F> nghJthf  5 ehl;fSf;F milfhj;jYf;F  cs;shf;fg;gLk;.

,jd;NghJ ePupYs;s Nrjdg; gjhu;j;jq;fs; xl;rpNaw;wYf;F cs;shf;fg;gLk;.

gpd;du; ePupy; kpFjpahfTs;s xl;rprdpd; msT  Jzpag;gLk;.  fopj;jy;

%yk; cgNahfpf;fg;gl;l xl;rprdpd;   msT  mjhtJ  me;ePu; khjpupapd;

BOD  ngWkhdk; fzpf;fg;gLk;.

(8) fiue;Js;s mad; Nru;itfs;

ePupd; td;ik

 • cau; Vw;wj;ijf; nfhz;l cNyhf mad;fs; $Ljyhf Ca2+ , Mg2+ vd;gd

ePupy;  fiue;Js;s  msNt  ePupd; td;ikf;F fhuzkhFk;.  ePupd; td;ik

ePupy; fiue;Js;s Ca2+ , Mg2+ mad;fspd; mstpdhy; nghJthff;  Fwpf;

fg;gLk;.   Vnddpy;  Vida   cNyhf  mad;fs;  ePupy; Fiwe;jsNt

fiuAk;. vdNt ehk; ,q;F Ca ,  Mg I gw;wp kl;Lk;  fye;JiuahLNthk;.

td;ePuhdJ cly;eyj;jpw;F  jPq;fhdJ my;y. td;ePupy; mjpfsT rtu;f;fhuk;

tpuakhtjhy; Rj;jkhf;FjYf;F td;ePu; tpUk;gj;jfhj xd;whf mikAk;.

,e;ePu; rikj;jypd;NghJ fha;fwpfis td;ikahf;Ffpd;wJ.  ePu;  nfhjpf;f

itf;Fk;  ghj;jpuj;jpy;> ePu;;; Foha;fspy;>  ePu; ntg;gNkw;wpfspy;  nrjpy;fs;

Nghd;W  gbfpd;wJ. fPNoAs;s g+kpapd; mikg;G> tope;NjhLk; ePu; ghiwfspy;

jq;fpa Neuk;> Kd;ida epyf;fPo; ePupd; mikg;G Mfpatw;iw epyf;fPo;

ePupd; mikg;G gpujpgyp;g;gJld;> ePu; tope;Njhba ghij Mfpatw;iwAk;

mwpaj; jUfpd;wJ.

                  Ca2+(aq)
 
/
 
Mg2+(aq)

 
+ 2HCO

3

-(aq)  CaCO
3
(s) + MgCO

3
(s) + CO

2
(g) + H

2
O(l)
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,Uk;G (Fe)

• ghiw gilfspy; cs;s ,Uk;Gj; jhJ> ePupy;  cs;s  ,Uk;gpd; Muk;g

Kjy; MFk;. ePupy;  fiue;Js;s ,Uk;G Nkw;gug;gpw;F vLj;J tug;gLk;NghJ

JUthf khw;wkilfpd;wJ.  capu;  tho;tjw;F  ,Uk;gpy;  jq;fpapUf;Fk;

,Uk;ig jho;j;Jk; ( iron-reducing)  gf;wPupahf;fSk;  ,Uk;G  Kjy;fshf

fhzg;gLfpd;wd. ,Uk;ig mjpfstpy; nfhzLs;s ePu;; rptg;G epwkhff;

fhzg;gLk;. ,J ryitapd;NghJ Gs;spfis Vw;gLj;Jk;. cNyhfr; Rit

cilaJ.  ,Uk;gpd;  nrwpT  0.3 mg dm3 f;F  Nkyhf  ,Ug;gNj ,jw;Ff;

fhuzkhf mikAk;. ,Uk;G FbePupd; Ritia ghjpf;Fk;.

GNshiul;L (F-)

• ,yq;ifapy; ntt;NtW ,lq;fspy;  ntt;NtW  mstpyhd GNshiul;L

mad; nrwpT fhzg;gLfpd;wJ. vg;ghtytpy; mg;gijw;W $Ljyhf fhzg;

gLtjhy;  ,q;Fs;s  epyj;jb ePupy; F- nrwpT  $Ljyhff; fhzg;gLk;.

epue;jukhd gw;fs; cUthFk; NghJ GNshiul;L mad; nrwpT ghjpg;ig

Vw;gLj;Jfpd;wJ.

nghRNgw;W ( )

• nraw;if J}a;jhf;fpfs; kw;Wk; tskhf;fpfspdhy; ePupy;  tplg;gL

fpd;wJ.  >  mad; nrwptpdhy; ePu;epiyfspy; ew;Nghrizahf;fk;

Vw;gl;L kpif my;fh tsu;r;rpailAk;. ,jdhy; ePupy; fiuAk; xl;rprdpd;

msT FiwtilAk;.

iej;jpNuw;W (NO
3

- )))))

• epyf;fPo;  ePupid mRj;jkhf;Fk; xU nghJ mad; iej;jpNuw;W MFk;.

iej;jpNuw;W mad;fs; FUjp xl;rprid vLj;Jr; nry;tjpy; jiyaPL

nra;tjhy; MW khjj;jpw;F cl;gl;l Foe;ijfspy; kpfTk; Mgj;jhd

epiyia  Njhw;Wtpf;Fk;.  kdpjdpy;  Gw;WNehiaj;  Njhw;Wtpf;Fk;.

iejurd; Nru;itfis ngUkstpy; nfhz;Ls;s tskhf;fpfs;> kdpjd;>

tpyq;Ffs; Mfpatw;wpd; fopTfs; Nghd;wd fiue;J nry;yg;gLtjd;

%yk;  NO-

3 
  epyf;fPo;  ePiu  nrd;wilfpd;wJ.  mj;Jld; kz;zpy;

fhzg;gLk; rpwg;Gkpf;f gf;wPupahf;fshy; mNkhdpak; mad;fs; iej;jp

Nuw;whf khw;wg;gLfpd;wJ.

• ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;

(1) miljy; - miljy; - miljy; - miljy; - miljy; - Sedimentation

• njhq;fyhf fhzg;gLk; jpz;k Jzpf;iffs; nrwpthf;fg;gl;L gpupj;njLf;fg;gLk;.

miljypd; gpd; Nkw;fplf;fpd;w ePu; njspthdjhf ,Uf;Fk;.

• ntspNaWk; fopTj; jputk; ePu; epiyfSf;Fs; mfw;wg;gLk; my;yJ ,uz;lhk;

gupfhuj;jpw;F cl;gLj;jg;gLk;.

(2) xUq;Fjpusy; xUq;Fjpusy; xUq;Fjpusy; xUq;Fjpusy; xUq;Fjpusy; (Coagulation)

• ngupa ePu; tpepNahfpf;Fk; jpl;lq;fspy; Mw;W Nrw;W ePu;> mYkpdpak; cg;ig

(gbfhuk;) cgNahfpj;J xUq;F jpul;lg;gLfpd;wJ.

• ePu; ngupa ePu; jhq;fpfspy;   A1(III) my;yJ Fe(III) Ald; xUq;nfhl;l tplg;gLk;.
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• nryw;wpd; jd;ikAila mYkpdpak; Ijnuhl;Lirl;L my;yJ mad;(111)

Ijnuhl;irl;L tPo;gbthFk;. mJ ePu; jhq;fpapd; mbapy; milAk; nghOJ

ePupy; njhq;fyhf fhzg;gLk; NriwAk; vLj;Jr; nry;Yk;.

(3) tbfl;ly; (tbfl;ly; (tbfl;ly; (tbfl;ly; (tbfl;ly; (Flocculation & Filtration)

• ,jd;NghJ rpwpa Jfs;fs; xd;WNru;f;fg;gl;L ngupa Jzpf;iffs; Mf;fg;gl;L

tbf;fg;gLk;.

• ,jd; gpd;du; ePu; nkJthf kzy; tbfspDhlhf  nrYj;jg;gLk;. ntt;NtW

tifahd kzy; tbfs; ePu; tbe;Njhl gad;gLj;jg;gLk;.

• Ez;kzy;

• ngUkzy;

• ruisf;fy;

• fy;

• tbfl;Lk; nghOJ Ez;Zapu;fSk;>  mjpy;  njhq;fpAs;s  gjhu;j;jq;fSk;

mfw;wg;gLk;.  ngUk;ghyhd  tbfs; ePupy; fhzg;gLk; jPq;fhd ,urhadg;

gjhu;j;jq;fisAk; mfw;Wfpd;wd.

• njhw;WePf;fy; Kiwfs;njhw;WePf;fy; Kiwfs;njhw;WePf;fy; Kiwfs;njhw;WePf;fy; Kiwfs;njhw;WePf;fy; Kiwfs;

(1) FNshuPdpd; gad;ghLFNshuPdpd; gad;ghLFNshuPdpd; gad;ghLFNshuPdpd; gad;ghLFNshuPdpd; gad;ghL

• njhw;WePf;fpfshf Cl
2
, ClO

2 
> FNshNuhmkPd;   vd;gd  gad;gLk;.  ,it

xl;rpNaw;wj;jpd;  %yk;  gf;uPwpahitf;  nfhy;Yk;.  NkYk;  gf;uPwpahf;fs;

cUthtij kPjpf; FNshuPd; jLf;Fk;.  vdpDk;  kpif  FNshuPd; Nrjdg;

gjhu;j;jq;fSld; jhf;fKw;W jPq;F tpistpf;Fk; nghUl;fshd  trihalomethanes,

FNshuPNdw;wk; nra;ag;gl;l gPNdhy; vd;gtw;iw cUthf;Fk;.

(2) XNrhdpd; gad;ghLXNrhdpd; gad;ghLXNrhdpd; gad;ghLXNrhdpd; gad;ghLXNrhdpd; gad;ghL

• XNrhDk; gf;uPwpahit xl;rpNaw;wy; %yk; mopf;fpwJ. vdpDk; ,J tpiuthfg;

gpupAk;. ,J gf;uPwpahtpy; ,Ue;J NkYk; ghJfhg;igj; juhJ. vdNt XNrhdhy;

njhw;WePf;fg;gl;l ePuhdJ  cldbahfg;  ghtpf;fg;gly;  Ntz;Lk;. XNrhd;

gf;ftpisTfisj; juhJ vd;gjhy; kdpjdhy; ,e; ePu; ghtpf;fg;glf;$baJ.

FNshuPd; Nghd;wy;yhJ XNrhid Nrkpj;J itf;f Ntz;ba mtrpak; ,y;iy.

mj;Jld; ,yFthf cUthf;fg;glf;$baJ.

(3) UV fjpupd; gad;ghLfjpupd; gad;ghLfjpupd; gad;ghLfjpupd; gad;ghLfjpupd; gad;ghL

• ,J gf;wPupah> ituR ,uz;ilAk; mopf;Fk;.  XNrhidg;  Nghd;W  ,jw;F

gf;wPupahtpy; ,Ue;J NkYk; ghJfhg;igg; ngwKbahJ.

cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs; :

• ePiu khrhf;Fk; Kjy;fis ,dq;fhz khztiu topg;gLj;Jq;fs;.

• khztu;fis %d;W njhFjpfshfg; gpupj;J> xt;Nthu; njhFjpf;Fk; ePupd;

juj;ijj; jPu;khdpf;Fk; ,Ukhwpfis toq;fTk;.

• ,k;khwpfs; ePupd; juj;ij vt;thW jPu;khdpf;fpd;wd vd khztu;fisg;

gFj;jhuhAk;gb gzpf;fTk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'016'016'016'016'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd; mwpit

gpuNahfpg;ghu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'4 ( epyk; kw;Wk; jpz;k kPjpfspd; khrhf;fiy Muha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 08

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ,aw;if cs;sPLfisAk; kz;tsj;ijAk; tpgupg;ghu;.

² epyk; khrhf;fYld; njhlu;Gila fhuzpfis ,dq;fhz;ghu;.

² tptrha ,urhadg; nghUl;fspdJk; e - fopT cs;sPLfisAk; ,dq;

fhz;ghu;.

² fopT Kfhikj;Jt Kiwfis tpgupg;ghu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;:

² ² ² ² ² ,aw;if cs;sPLfSk; kz;tsKk;,aw;if cs;sPLfSk; kz;tsKk;,aw;if cs;sPLfSk; kz;tsKk;,aw;if cs;sPLfSk; kz;tsKk;,aw;if cs;sPLfSk; kz;tsKk;

• GtpahdJ ,aw;if KjyPl;bd; tskhFk;. ,J mj;jpahtrpa cNyhfq;fs;>

vupnghUs;> jhtu Nghriz Nghd;wtw;wpd; KjyPlhf tpsq;Ffpd;wJ.

• ,e;j Gtp Kjy;fshdJ gy;NtW ,aw;if kw;Wk; kdpj nraw;ghLfspd;NghJ

gad;gLj;jg;gLfpd;wJ.

• mj;Jld; GtpahdJ kz; tsj;ij mjpfupf;fr; nra;Ak; fopTfis tsq;Fk;

xd;whfTk; jpfo;fpd;wJ.

• Jujp\;ltrkhf cyfnkq;fpYk; kPs;Row;rp  nrad;Kiw  rupahd Kiwapy;

gad;gLj;jg;glhky; cs;sJ.

• rpy  ,lq;fspy;  fopTfs;  mjpfkhfr;  Nrfupf;fg;gl;L  jPq;fhd  #oiy

cUthf;FfpwJ.

• fopTfs; mjpfkhfr; Nrfupf;fg;gl;l ,lq;fspy; ,Ue;J ntspNaWk;  jPq;fhd

nghUl;fspdhy; kz; tsk;  Fiwf;fg;gLtJld;  ntt;NtW  capupdq;fspd;

epyTiff;Fk; Mgj;ij Vw;gLj;Jk;.

² ² ² ² ² epyk; khrhf;fypd; Kjy;fs;epyk; khrhf;fypd; Kjy;fs;epyk; khrhf;fypd; Kjy;fs;epyk; khrhf;fypd; Kjy;fs;epyk; khrhf;fypd; Kjy;fs;

• tPl;Lf;fopT

• czTf;fopTfs;> kdpjf; fopTfs;> fopTePu;> Njhl;lf;fopTfs;> gpshj;jpf;F

vd;gtw;iw cs;slf;Fk;.

• tptrha ,urhadg;nghUl;fs;

    • gPilnfhy;ypfs; gPilnfhy;ypfs; gPilnfhy;ypfs; gPilnfhy;ypfs; gPilnfhy;ypfs;

•  gPilfis mopg;gjw;Fk;> fl;Lg;gLj;Jtjw;Fk;> jilnra;tjw;Fk;> vjpu;g;gjw;Fk;

  Jd;gj;ijf; Fiwf;fTk; gad;gLj;jg;gLk; gjhu;j;jk; gPilnfhy;yp vdg;gLk;.

• gpujhdkhf ,uz;L tFg;G gPilnfhy;ypfs; gad;gLj;jg;gLfpd;wJ.

 mitahtd

    • ,aw;if gPil nfhy;ypfs;.

      •   njhFg;G gPil nfhy;ypfs;.
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• ,aw;if gPil nfhy;ypf;F  Kohamba - Neem rf;jpkpf;f rhuk; xU cjhuz

  khFk;.

• cgNahfpf;fg;gLk; Kf;fpa gPilnfhy;ypfs; ,uz;L tifg;gLk;.

- fis nfhy;ypfs; (fisfisf; nfhy;Ygit.)

gapu;fSld; Nghrizf;Fk;> #upa rf;jpf;Fk; Nghl;b NghLk; jhtuq;fis

nfhy;Ygit.

- g+r;rp nfhy;ypfs;

gapu;fisg; gOjilar; nra;Ak; g+r;rpfisf; nfhy;Ygit.

• g+r;rpgPilfs; tpisr;riy ,uz;L topfspy; ghjpf;fpd;wd.

- mWtil nra;ag;gLk; jhtuj;jpd; gFjpfis cz;git

- my;yJ ,iyfis gOjilar; nra;tjdhy; xspj;njhFg;G tPjj;ijf;

Fiwg;gjd; %yk; czT cw;gj;jpiaf; Fiwg;git.

• g+r;rpnfhy;ypfs; mit njhopw;gLk; Kiwapd; mbg;gilapy; %d;W

tiffshf gpupf;fg;gLfpd;wd.

• nraw;if g+r;rp nfhy;ypfspd; Kf;fpa %d;W gpupTfs;

- FNshupd; Vw;wg;gl;l IjNuhfhgd; - chlorinated hydrocarbons (DDT ,UFNshNuh

,UgPidy; Kf;FNshNuh vNjd;).

- Nrjd nghRNgw;Wf;fs; - organo phosphorus (cjhuzk; : nkyj;jpad;-melathion)

- ghu cNyhf cg;Gfs; (cjhuzk; : nrk;;G ,U jNah fhgNkw;W - Copper

                                                              dithiocarbomates)

rPupa gPil nfhy;ypfs;rPupa gPil nfhy;ypfs;rPupa gPil nfhy;ypfs;rPupa gPil nfhy;ypfs;rPupa gPil nfhy;ypfs; gpd;tUk; ,ay;Gfisf; nfhz;bUj;jy; Ntz;Lk;.gpd;tUk; ,ay;Gfisf; nfhz;bUj;jy; Ntz;Lk;.gpd;tUk; ,ay;Gfisf; nfhz;bUj;jy; Ntz;Lk;.gpd;tUk; ,ay;Gfisf; nfhz;bUj;jy; Ntz;Lk;.gpd;tUk; ,ay;Gfisf; nfhz;bUj;jy; Ntz;Lk;.

• Fwpg;ghf Fwpj;j gPilia khj;jpuk; nfhy;Yk; gPilnfhy;ypahf ,Uj;jy;

Ntz;Lk;.

• #oypy; my;yJ kz; ePu;j;njhFjpapy;; ,yFthf capu;gbapwf;fj;jpw;F

cl;gl Ntz;Lk;.

• gPilnfhy;ypf;F vjpuhf gPilfs; vjpu;g;Gr; rf;jpia tpUj;jp nra;af; $lhJ.

• kypthdjhfTk; kdpjDf;F er;Rj;jd;ik mw;wjhfTk; ,Uj;jy; Ntz;Lk;.

• gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;

• gPilehrpdpfs; vkJ czTfspy; gbe;J jPq;if Vw;gLj;jyhk;. ,jd; msT

mjpfkhf ,Uf;Fk; NghJ mJ eQ;#l;btpLk;.

• gpupifilahJ capupay; jpul;rpailAk; gPilnfhy;ypfs;> czT rq;fpypapDhlhf

nrwpiltjhy; ,jd; kl;lk; xU gpy;ypadpd; Mapuk; gFjpfshf my;yJ

kpy;ypadpd; gFjpfshf fhzg;gLk;. cjhuzk;: DDT.

• ,J #oiyg; ghjpf;fpd;wJ. g+r;rpfis khj;jpuk; nfhy;yhJ> kdpjDf;Fj;

jPq;F tpistpf;fhjJk; kdpjDf;F cjTk;> ed;ik jUk;> capupdq;fisAk;

mopf;Fk;.

• xNu tifahd gPil nfhy;ypfis njhlu;e;J ghtpg;gjhy;> vjpu;g;Gj; jd;ikAs;s

gPilfs; Njhd;Wk;. ,aw;if Nju;tpd; %yk; vjpu;g;Gj; jd;ik nfhz;l gPilfs;

mjpupfupf;fg;gLk;. ,jdhy;> gPil nfhy;ypfs; tpidj;jpwdw;wjhfpd;wd. mj;Jld;>

,aw;if  ,iunfstpfs; gPil nfhy;ypfspdhy; mopf;fg;gLfpd;wd. ,J

gPilfis Muk;gj;jpy; ,Ue;jjpYk; ghu;f;f tpiuthfg; ngUfr; nra;fpd;wJ.

Fwpg ;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G

• LD ngWkhdk;

nfhy;jfT ngWkhdk; 50 (LD 
50

)  vd;gJ Fwpg;gpl;l gPilapd; 50 rjtPjkhd

mq;fj;jtiu mopf;Fk; gPilnfhy;yp LD 
50 
vd;gjhFk;.
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• tskhf;fpfs; tskhf;fpfs; tskhf;fpfs; tskhf;fpfs; tskhf;fpfs;

• jhtuq;fspd; tsu;r;rpf;Fj; Njitahd fdpAg;Gf;fisAk;> Nghrizg; gjhu;j;jq;

fisAk; toq;fp mtw;iw tpiuthf tsu;r;rpailar; nra;git tskhf;fpfs;

vdg;gLk;. cjhuzk; :  NPK

• kpfTk; Kf;fpakhd fdpAg;G mad;fshfpa iej;jpNuw;W> nghRg;Ngw;W> nghw;whrpak;

ngUkstpYk; rpy Rtl;L Kyfq;fs; rpwpjstpYk; jhtu tsu;r;rpf;F mtrpa

khFk;. N%, P
2
O

5
%,  > K

2
O%vd NPK njuptpf;fg;gLk;.

• tskhf;fpfs; ,U Kf;fpa tiffshf gpupf;fg;gLk;. xt;nthd;Wk; jd;dfj;Nj

ed;ikfis nfhz;Ls;sd.

• ,aw;if tskhf;fpfs; Nrjdg; gjhu;j;jq;fshFk;. ,J rhf;fil fopTfs;>

NrWfs; Mfpatw;iw cs;slf;Ffpd;wJ.

• nraw;if tskhf;fpfs; mNrjdg; gjhu;j;jq;fshFk;. mit Jha ,urhadg;

gjhu;j;jq;fisf; nfhz;Ls;sd. cjhuzk; : NH
4
NO

3 
 Jhs;fshfNth

rpW cUz;ilfshfNth fhzg;gLk;.

• ,aw;if tskhf;fpfs; gue;jstpyhd Nghrizg; gjhu;j;jq;fis nfhz;Ls;sd.

nkJthfNt Nghrizf;$Wfis ntspapLtjdhy;> ePz;lfhy tpisit

Vw;gLj;Jk;. ,it #oYf;F Fiwe;jsT jPq;if Vw;gLj;Jk;. gapu;r;nra;iff;F

cfe;jJ.     kypthdit.

• kz;zpd; ,ioa mikg;ig tpUj;jp nra;Ak;.

• ,lj;jpw;F ,lk; nfhz;Lnry;Yk;; nrytPdKk; mjidg; gpuNahfpg;gjw;fhd

nrytPdKk; mjpfkhdJ. mj;Jld; rPupa  Nghrhf;Fr;  rkepiy Vw;glhky;

Nghfyhk;.

• nraw;if tskhf;fpfis ,lj;Jf;fplk; nfhz;L  nry;yYk; tpepNahfKk;

,yFthdJ. mj;Jld;  Njitg;gLk; fdpAg;Gmad;fis Nru;j;J  ,yFtpy;

vkJ ,yf;if mila KbAk;.mj;Jld;> Nru;f;fg;gLk; fdpaq;fspd; msit

nrk;ikahf fl;Lg;gLj;j KbAk;.

• ,tw;wpd; njhlu;r;rpahd ghtid  fhuzkhf  kz;zpd;  ,aw;if jd;ik

my;yJ fl;likg;G ghjpf;fg;gLtjhy; kz;zpd; tsk;  Fd;Wk;. ,yFthf

fOtpr;; nry;yf;  $bait. ,jdhy; Nkw;gug;G ePu; epiyfs; fhyg;Nghf;fpy;

ew;NghrizahjYf;F  cl;gLk;.

• ,urhad tskhf;fpfshy; epyf;fPo; ePupd; juKk;; ghjpg;gilAk;.

cjhuzk; : NO-

3 
msT

• ghu cNyhfq;fs;

• ghtpj;j cNyhfq;fs;> cgfuzq;fs;> thfdq;fs;.

• ghu cNyhfq;fs; FbePupy; gutp epyj;ij khrilar; nra;Ak;.

• ghu cNyhfq;fis czTld; my;yJ ePUld; cs;nsLg;gjhy; gy;NtW

clw;jPq;Ffs; Vw;gLk;.

• <ak; clypy; $Ljyhd mstpy; Nru;tjhy; Gj;jpf;$u;ikapd; msT Fiw

tilAk;.
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• e - fopT

• e - fopT vDk; gjkhdJ vy;yh ,yj;jpudpay;> kpd;dpay; fUtpfs; vd;gtw;wpy;

,Ue;J cUthFk;  fopTfis  ,dq;fhzg;  gad;gLj;jg;gLk;.  mtw;wpy;

gpd;tUtd  cs;slf;fg;gLk;.  ghtpj;j  fzdpfs;>  ,yj;jpudpay;  cgfu

zq;fs;> ifg;Ngrpfs;>  njhiyf;fhl;rpg;  ngl;bfs;>  xypj;njhFjpfs;> CFL

kpd;Fkpo;fs;> kpd; / ,yj;jpudpay; Jizg;ghfq;fs;.

• Vw;fdNt e - fopTfspd; jhf;fj;ij mgptpUj;jp  mile;j  ehLfs; ,dq;

fz;Ltpl;ldu;. mtu;fspd; gpur;ridia twpa ehLfSf;F ,f;fopTfisr;

nrYj;Jtjd; %yk; jPu;g;gjw;F Kidf;fpd;wdu;.

• Jupj njhopy;El;g khw;wk;> Fiwe;j Muk;g  nryT> $ba ghtidf;fhyk;

Nghd;wd e - fopTfshy; Njhd;Wk;  gpur;rpidfspd;  msit  mjpfupj;J

New;iwa ,yj;jpudpay; fdit ,d;iwa #oy;  jhf;fkhf  khw;wkilar;

nra;Js;sd.

• fzdpapd; ruhrup  ghtidf;fhyk; 7  tUlq;fshFk;.  njhiyf;fhl;rpf;F

my;yJ ryit ,ae;jpuk; my;yJ  Fspu;rhjdg;ngl;bf;F 15 tUlq;fshf

Tk;   cs;sNghJk; ifg;Ngrpapd; ghtidf; fhyk; 1.5 tUlq;fs; kl;LNk.

• e - fopTfspypUe;J ntspNaWk; jPq;fhd ,urhadg; nghUl;fshtd cNyhf

<ak; (gw;wupfs;> kpd;Rw;Wg;gyif> njhiyf;fhl;rpapYs;s fNjhl;Lf; fjpu;f;

Foha;)> ,urk; (ntg;gkhdpfs;> ntg;g,izfs;> czupfs;> Mspfs;)> fl;kpak;

(gw;wupfs;> ifg;Ngrpfs;)> ngupypak; (fzdp> njhiyj;njhlu;G rhjdq;fs;>

jd;dpaq;Fk; ,yj;jpudpay;)> Mrdpf;F (xspiaf; fhYk; lNahl;Lf;fs;)>nghyp

itidy; FNshiul;Lf;fs; (fzdp ciw> Nfgpy;fs;)> nghyp FNshuPNdw;wk;

nra;ag;gl;l ,U gPidy;fs; (jpuhd;];Nghku;) Nghd;wdthFk;.

• PVC If; nfhz;l e - fopTfis vupg;gjdhy;  jPq;fhd  thA tpisTfs;

cUthFk;.

² ² ² ² ² fopT Kfhikj;Jtk;fopT Kfhikj;Jtk;fopT Kfhikj;Jtk;fopT Kfhikj;Jtk;fopT Kfhikj;Jtk;

     ²²²²²  3R KiwikKiwikKiwikKiwikKiwik

      • ghtidiaf; Fiwj;jy;> kPsg; ghtpj;jy; ghtidiaf; Fiwj;jy;> kPsg; ghtpj;jy; ghtidiaf; Fiwj;jy;> kPsg; ghtpj;jy; ghtidiaf; Fiwj;jy;> kPsg; ghtpj;jy; ghtidiaf; Fiwj;jy;> kPsg; ghtpj;jy; (Reduce, Reuse)

• fopTfisf; Fiwg;gjw;fhd kpfTk; gaDs;s Kiw mtw;iw cUthf;fhky;

tpLjyhFk;. Gjpa xU tpisnghUis cUthf;Ftjw;F $Ljyhd %yg;nghUl;

fSk; rf;jpAk; Njitg;gLfpd;wJ. %yg;nghUl;fs; GtpapypUe;J gpupj;njLf;fg;gl

Ntz;Lk;. mj;Jld; cUthf;Fk; tpisnghUshdJ mJ tpw;gid nra;ag;gLk;

,lj;jpw;F vLj;Jr; nry;yg;gl Ntz;Lk;;  vdNt  ,aw;if %yg;nghUisg;

ghJfhf;fTk;> #oiyg; ghJfhf;fTk;> gzj;ij kPjg;gLj;jTk; rpwe;j Kiw

fshtd ghtidiaf; Fiwj;jYk; kPsg;ghtpj;jYkhFk;.

               • NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;

     • jpz;kf; fopTfis NtW nghUl;fs; jahupj;jypy; gad;gLj;jy;.

• gjdpLk; njhopw;rhiyfspyp;Ue;J  ntspNaWk;  jputq;fspy;  cs;s

FNuhkpak;,  Cr (OH)
3
 Mf  MgO I cgNahfpj;J tPo;gbthf;fp> kPsTk;

gjdpLk;  nrad;Kiwapy; gad;gLj;jyhk;.
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   • rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;

     • cyu;e;j fopTg; nghUl;fis (Fg;ig) vupnghUl;fshf gad;gLj;jyhk;.

,yq;ifapy;>  fopTg; nghUl;fspd; 80%  Nrjdg; gjhu;j;jq;fshFk;.

mtw;iw rf;jp Kjy;fshf khw;wyhk;.

(CHO)
n
 + O

2   
(g)          CO

2
 (g) +  H

2
O(g) + ntg;gk;

• njhopw;rhiyfspy; ,t; ntg;gj;ij gad;gLj;jyhk;.

²²²²²     kPs;Row;rp - kPs;Row;rp - kPs;Row;rp - kPs;Row;rp - kPs;Row;rp - Re-cycling

• tPrp vwpag;gLk; nghUl;fis  Nrfupj;J  Gjpa  tpisnghUs;fshf  khw;Wk;

nrad;Kiw kPs;Row;rp vdg;gLk;. kPs;Row;rpahdJ vkJ r%fj;jpw;Fk; #oypw;Fk;

gaDs;sjhf mikAk;.

• tPl;L> njhopw;rhiy fopTePiu kPs;Row;rp nra;Ak; nra;Kiwia gy ehLfs;

Nkw;nfhs;Sfpd;wd. ,yq;ifapy; ngUksthd epyj;jb ePu; njhopw;hrhiyfspy;

gad;gLj;jg;gLtjhy; ,j;njhopw;rhiyfis gad;gLj;Jk; ePiu kPsTk; gad;gLj;J

tjw;F Cf;Ftpj;jy; Ntz;Lk;.  ,yq;ifapd; Fg;ig  $sq;fspy; 80% ,w;F

NkyhdJ Nrjdg; gjhu;j;jq;fs; vd;gjhy; jpz;kf; fopTfis kpd;id cw;gj;jp

nra;tjw;fhd vupnghUshf ,yFthfg; gad;gLj;jyhk;.

• cNyhfq;fs;  ngWkjpkpf;f  tsq;fshFk;.  cNyhff;  fopTfis  ntl;bg;

Gijf;fhJ>  mtw;iw  Nrfupj;J  kPs;Row;rpf;F cl;gLj;Jjy;  kpfTk;  ed;W.

,jd; NghJ ,U tifahd Nrkpg;G cz;lhfpd;wJ. ,J g+kpapd; ,Uk;G

,Uf;iffis kPjg;gLj;JtJld;> rf;jp nrytPdj;ijAk; kPjg;gLj;Jk;.

• fz;zhb> fhfpjk;> gpsh];bf;F Nghd;witAk; kPs;Row;rpf;F cl;;gLj;jg;glyhk;.

• tPl;Lj; jpz;kf; fopTfspy; ,tw;iw jdpj;jdpahf Nrfupj;J> kPs;Row;rpf;F

cl;gLj;jyhk;.

²²²²² kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;

• rf;jp Nrkpg;G.

• ,aw;if tsq;fspd; Nrkpg;G.

• ghujPdk; nra;Ak; nrytPdj;ij Fiwf;fpd;wJ.

• cs;ehl;L mjpfhu rigf;F Xu; tUkhdkhf mikfpd;wJ.

²²²²² cukhf;fy; - cukhf;fy; - cukhf;fy; - cukhf;fy; - cukhf;fy; - Composting

• Gjpa jhtuq;fspd; capu;j;jpzptpy; C:N tpfpjk ;100:1 MFk;.  jpz;k Nrjdg;

gjhu;j;jq;fs; Ed;mq;fpfspdhy; (gf;uPwpah> gq;fR) gpupiff;F  cl;gLk;NghJ

C:N tpfpjk;  10:1 I cila cf;fy;  cz;lhfpd;wJ.  kz;zpy;  fhzg;gLk;

Nrjdg; gjhu;j;jq;fspy; C:N tpfpjk; kpfTk; cau;thf fhzg;gLfpd;wJ. vdNt>

Nrjdg; gjhu;j;jq;fis gpupifailr;  nra;Ak;  Nghrizg;  gjhu;j;jq;fis

kPs;Row;rpf;F cl;gLj;Jk; capupdq;fspd; tsu;r;rpf;F iejurd; vy;iyg;gLj;Jk;

fhuzpahf  mikAk;. C:N  tpfpjj;ij Fiwg;gjw;F cukhf;fy; gad;gLj;jg;

glyhk;. itf;fy;  kz;Zf;F  Nru;f;fg;gLk; nghOJ  C:N = 80:1   tpfpjj;ij

Fiwg;gjw;fhf nghJthf iejurd; tskhf;fpfs;  Nru;f;fg;gLfpd;wJ.  Nrjdg;

gjhu;j;jq;fs;  <uypg;ghd epiyapy;  tspapy; Nrfupj;J itf;fg;gLk; nghOJ

iejurd; Ez;mq;fpfsp;y;  mkpNdhmkpyq;fshfTk; Gujq;fshfTk;  Nrkpf;fg;gLk;

Ntisapy;> fhgdPnuhl;irl;Lk;> ePUk; ntspNaWfpd;wJ. cuj;jpw;F tskhf;fpfs;

Nru;f;fg;gLtjhy;> Ez;zq;fpfspd; njhif mjpfupf;fg;gl;L cukhf;fy; Ntfk;

mjpfupf;fpd;wJ.
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²²²²² capu;thA cw;gj;jp - capu;thA cw;gj;jp - capu;thA cw;gj;jp - capu;thA cw;gj;jp - capu;thA cw;gj;jp - Biogas production

• xl;rprd; mw;w epiyapy; Nrjdg; gjhu;j;jq;fis cilj;J cw;gj;jp nra;ag;

gLk; xU thANt capu;thA MFk;. ,we;j jhtuq;fs;> tpyq;Ffs;> tpyq;Ff;

fopTfs;> rikay; miwf; fopTg; nghUl;fs; Nghd;w Nrjdf; fopTfs; vd;gd

capu;thA vdg;gLk; thA vupnghUis cUthf;f gad;gLj;jg;gLk;. capu;thA

capu;j; Njhw;WthAila nghUl;fspy; ,Ue;J cUthf;fg;gLtJld; xU tif

ahd capupay; vupnghUs; MFk;.

• capupay; jpzpT> gris> fopTg; nghUl;fs;> khefurigf; fopTfs;> gr;irf;

fopTfs;> jhtug; gFjpfs; Nghd;w capupay; gpupe;jopiff;F cl;gLj;jg;glf;$ba

nghUl;fspd; fhw;wpd;wpa rkpghL my;yJ nehjpj;jypd; %yk; capu;thA cw;gj;jp

nra;ag;gLfpd;wJ. capu;thAtpy; gpujhdkhf kPNjd;> fhgdPnuhl;irl;L fhzg;

gLtJld; rpwpa mstpy; Ijurd; ry;igl;L> ePu; Nghd;wdTk; fhzg;gLk;.

• rhk;guhf;fy; - rhk;guhf;fy; - rhk;guhf;fy; - rhk;guhf;fy; - rhk;guhf;fy; - Incineration

• xl;rpNaw;wg;glf; $ba gjhu;j;jq;fs; g+uz jfdkhtjw;Fupa ntg;gepiyia

rhk;guhf;Ftjw;F cgNahfpf;f Ntz;Lk;. mg;nghOJ rhk;gy;> fz;zhb> cNyhfk;

kw;Wk; gjhu;j;jq;fs; vQ;rpapUf;Fk;. 770-970 0C ntg;gepiy ,jw;F cgNahfpf;

fg;gLk;. fopTg; gjhu;j;jq;fspd; jfdkhjy; ntg;gkhdJ ngUk;ghYk; jfdkhf;Fk;

fUtpfspd;  ntg;gepiyia NgZtjw;F gad;gLk;.  itj;jparhiy  jpz;kf;

fopTfs; vg;nghOJk; rhk;guhf;fg;gl Ntz;Lk;  vd mwpTWj;jg;gLfpd;wJ.

cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs;cj;Njr  fw;wy; fw;gpj;jy; nraw;ghLfs; :

• jkJ gpuNjrj;jpYs;s epyk; khriljiy Vw;gLj;Jk; fhuzpfis ,dq;fhz

khztu;fis topg;gLj;Jq;fs;.

• khztu;fis fz;zhb> gpshj;jpf;F> fljhrp vd;W gpupj;J fopTfis Nrfupg;gjw;F

epiyaq;fis mikf;f Cf;FtpAq;fs;.

• ghlrhiyf;F  xU rpwe;j  jpz;k  fopT  Kfhikj;Jtj;ij tpUj;jp nra;a

khztUf;F mwpTiu toq;Fq;fs;.

• khztu;fSf;F tptrha; ,urhadg; nghUl;fspdJ ghtid  gw;wpAk;> epyk;

kw;Wk; ePu;epiyfis njhopw;rhiyfs; ghjpf;Fk; tpjk; gw;wpAk; jfty;fisr;

Nrfupf;f topg;gLj;Jq;fs;.

• e - fopT cs;sPLfs; gw;wpa juit ngWtjw;fhf khztu;fis ,yj;jpudpay;>

kpd;dpay; gw;wpa juTfisr; Nrfupf;f topg;gLj;Jq;fs;.
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ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;
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mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

fw;wy; - fw;gpj;jy; kjpg;gPL Mfpad fy;tpr; nrad;Kiwfspd; Kf;fpa %d;W

$WfshFk; vd;gJk;> fw;wy; fw;gpj;jypd; Kd;Ndw;wj;ij mwpa fzpg;gPL kjpg;gPl;il

gad;gLj;j Ntz;Lk; vd;gJk; vy;yh Mrpupah;fSk; njspthf mwpe;jpUf;f Ntz;ba

xU tplakhFk;. mit xd;wd; kPJ xd;W nry;thf;Fr; nrYj;Jk; mNjNtis

xt;nthd;Wk; kw;iwatw;wpd; Kd;Ndw;wj;jpYk; nry;thf;Fr; nrYj;Jfpd;wd vd;gJ

Mrpupah;fs; ahtUk; mwpe;j cz;ikahFk;. njhlh; (epjKk; epfOk;) kjpg;gPl;L

Nfhl;ghLfSf;fpzq;f fw;wy; eilngWk; NghNj kjpg;gPLk; ,lk;ngw Ntz;Lk;.

,J fw;wy; fw;gpj;jy; nrad;Kiwapd; Muk;gg;gFjp> ,ilg;gFjp> ,Wjpg;gFjp

Mfpa ve;j xU rkaj;jpYk; ,lk; ngwyhk; vd;gij Mrpupah;fs; tpsq;fpf;

nfhs;tJ mtrpakhFk;. jkJ khztiu kjpg;gpl vjpu;ghu;f;Fk; Xh; Mrpupah;

fw;wy; fw;gpj;jy; kjpg;gPL Mfpad njhlh;ghd xOq;fhd jpl;lnkhd;iwg; gad;gLj;jy;

mtrpak;.

ghlrhiyia mbg;gilahf nfhz;l fzpg;gPl;L Ntiyj;jpl;lkhdJ xU guPl;ir

KiwNah Nrhjid elhj;JtNjh my;y. mJ khzth;fsJ fw;wiyAk;>

Mrpupah;fsJ fw;gpj;jiyAk; Nkk;gLj;Jtjw;fhfg; gad;gLj;jg;gLk; xU

jiyaPlhFk;. Mjyhy; khzth;fSf;F mUfpy; ,Ue;J mth;fSila gyq;fisAk;

gytPdq;fisAk;  ,dq;fz;L  mtw;wpw;F gupfhuk; fz;lthW khzth;fis

mth;fsJ cr;r tsu;r;rp kl;lj;ij milar; nra;tjw;fhfg; gad;gLj;jf;$ba

xU Ntiyj; jpl;lkhFk;.

fw;wy;- fw;gpj;jy; nrad;%yk; Njly; nrad;Kiwapd; ghy; khzth;fs; topg;gLj;jg;

gLfpd;wdh;. ghlrhiyia mbg;gilahff; nfhz;l fzpg;gPl;L Ntiyj;jpl;lj;ij

nraw;gLj;Jk;NghJ khztu;;fspilNa Mrpupah; rQ;rupj;J mtu;fs; nra;Ak;

Ntiyfis mtjhdpj;J topfhl;liy toq;fpr; nraw;gly; Ntz;Lk; vd vjpu;

ghu;f;fg;gLfpd;wJ. ,q;F khzth;fs; njhlu;r;rpahf kjpg;gPl;Lf;F cs;shf;fg;gLt

NjhL khztu; Mw;wy; mgptpUj;jp vjpu;ghu;j;jthW eilngWfpd;wjh vd;gij

Mrpupau; cWjpg;gLj;jpf; nfhs;sy; Ntz;Lk;.

khztUf;F jf;f mDgtq;fisg; ngw;Wf;nfhLj;J mtw;iw khzth;fs; rupahfg;

ngw;Wf;nfhz;lhh;fsh vd cWjpg;gLj;jy; fw;wy;-fw;gpj;jy; Clhfj; epfo Ntz;Lk;.

mj;NjhL mjw;F jf;f topfhl;ly; toq;fg;gl Ntz;Lk;. kjpg;gPl;by; (fzpg;gPl;by;)

<Lgl;Ls;s Mrpupah;fs; jkJ khzth;fSf;F ,uz;L tifahd topfhl;ly;fis

toq;f KbAk;. mit nghJthf gpd;D}l;ly; / Kd;D}l;ly; vdg;gLk;.

khzth;fspd; gytPdq;fisAk; ,ayhikfisAk; fz;;;lwpe;jNghJ mth;fsJ

fw;wy; gpur;rpidfis eptu;j;jpg;gjw;fhfg; gpd;D}l;liyAk; khztu;fspd;

jpwikfisAk; Mw;wy;fisAk; ,dk;fhZk;NghJ mtw;iw Nkd;gLj;j>

Kd;D}l;liyAk; toq;FtJ Mrpupaupd; flikahFk;.

fw;wy;- fw;gpj;jy; nrad;Kiwapd; ntw;wpf;fhf ghlnewpapd; Nehf;fq;fSs; ve;j

Nehf;fj;ij ve;j kl;lj;jpy; epiwNtw;w Kbe;jJ vd;gij ,dq;fhzy;>

khzth;fSf;F mtrpakhfpd;wJ. kjpg;gPLfs; %yk; khzth;fs; mile;Js;s

Nju;r;rp kl;lq;fisj; jPu;khdpj;jy; rk;ge;jg;gl;l MrpupauplkpUe;J vjpu;ghu;f;fg;gL
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fpd;wJ. khztu;fs;> Mrpupau;fs;> NtW gpuptpdu;fSf;F khzth;fspd; Kd;Ndw;wk;

gw;wpa jfty;fis mwptpg;gjw;F Mrpupau; Kida Ntz;Lk;. ,jw;Fg;

gad;gLj;jf;$ba kpfTk; nghUj;jkhd Kiw> njhlu;r;rpahf khztiu

kjpg;gPl;Lf;F cl;gLj;j tha;g;gspf;Fk; ghlrhiy kl;l kjpg;gPl;L KiwahFk;.

Nkw;gb Nehf;fj;Jld; nraw;gLk; Mrpupah;fs; jkJ fw;gpj;jy; nrad;KiwiaAk;

khzth;fspd; fw;wy; nrad;KiwiaAk; NkYk; tpidj;jpwd; kpf;fjhf;Ftjw;F

tpidj;jpwd; kpf;f fw;wy; -fw;gpj;jy; kjpg;gply; Kiwfisg; gad;gLj;j Ntz;Lk;.

,J njhlu;ghf Mrpupau;fSf;Fk; khzth;fSf;Fk; gad;gLj;jj; jf;f mZFKiwg;

Ngjq;fs; (tiffs;) rpy fPNo jug;gl;Ls;sd. ,it ePz;lfhykhf Mrpupau;fSf;F

Njrpa fy;tp epWtdj;jpdhYk;> guPl;ir jpizf;fsj;jpdhYk; tpsf;fkspf;fg;gl;l

KiwfshFk;. vdNt mit njhlu;ghf ghlrhiyj; njhFjpiar; Nru;e;j Mrpupau;fs;

Nghjpa mwpt+l;lk; ngw;wpUg;gh; vd vjph;ghu;f;fg;gLfpd;wJ. mg;Ngjq;fs; tUkhW.

1. xg;gilfs; 2. nraw;wpl;lq;fs;

3. mstha;Tfs; 4. Njbaha;Tfs;.

5. mtjhdpg;Gf;fs; 6. fz;fhl;rp / Kd;itj;jy;fs;

7. fsr; Rw;Wyhf;fs; 8. FWfpa vOj;Jg; guPl;irfs;

9. mikg;Gf; fl;Liufs; 10. jpwe;j E}y; Nrhjidfs;

11. Mf;fr; nraw;ghLfs; 12. nrtpkLj;jy; Nrhjidfs;

13. nra;Kiwr; nraw;ghLfs; 14. Ngr;Rf;fs;

15. Ra Mf;fq;fs; 16. FOr; nraw;ghLfs;

17. vz;zf;fU glq;fs; 18. ,ul;ilg; gjpT - N[h;dy;

19. Rth;g; gj;jpupiffs; 20. tpdh-tpil epfo;r;rpfs;

21. tpdh-tpilg; Gj;jfq;fs; 22. tpthjq;fs;

23. FOf; fye;Jiuahly;fs; 24. fUj;juq;Ffs;.

25. cldbr; nrhw;nghopT 26. ghj;jpuNkw;W ebj;jy;

mwpKfk; nra;ag;gl;Ls;s Nkw;gb fw;wy; fw;gpj;jy; kjpg;gPl;L Kiwfs;

midj;ijAk;> vy;yhg; ghlq;fspdJ vy;yh myFfSf;fhfTk; gad;gLj;j KbAk;

vd vjpu;ghu;fg;gltpy;iy. jkJ ghlj;jpw;Fk; Fwpj;j ghl myfpw;Fk; nghUj;jkhd

Ngjq;fisj; njupT nra;Jnfhs;tjw;F mwpt+l;lk; ngw Ntz;Lk;.

Nkw;gb Mrpupah; mwpTiug;gb topfhl;bapy; khzth;fspd; fw;wy; Kd;Ndw;wj;ij

fzpg;gplg; gad;gLj;jf;$ba fw;wy; fw;gpj;jy; kw;Wk; kjpg;gPl;L Ngjq;fs; gw;wpf;

Fwpg;gplg;gl;Ls;sJ. Mrpupah;fs; jkJ khzth;fspd; Kd;Ndw;wj;jpw;fhf mtw;iw

jf;fthW gad;gLj;jy; Ntz;Lk;. ,tw;iwg; gad;gLj;jhJ jtpu;;j;jy; khztu;

jkJ mwpthw;wy; kw;Wk; cs vOr;rp> cs ,af;f jpwd;fis tsh;j;Jf;

nfhs;tjw;Fk; mtw;iw ntspg;gLj;Jtjw;Fk; jilahf mikAk;.
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 fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 12fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 12fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 12fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 12fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 12

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL : jtiz 1 - fUtp 01

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :  1.1 ,ypUe;J 1.5 tiu

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; ::::: cg mZj;Jzpf;iffis fz;lwpj

Yk; %yfq;fspd; ghFghL gw;wpa

tuyhWk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik : ,yf;fpa tpku;rdk;

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • gy;NtW Clfq;fspD}lhf fw;wy;

- fw;gpj;jYf;fhd gapw;rpia

toq;fy;.

• tpQ;Qhdpfspd; gzpia ghuhl;Lk;

Nghf;if tsu;j;jy;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 1 - fUtp 02

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   1.4

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; : : : : : ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;sit.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik : tpdh tpilg; Gj;jfq;fs;

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • ntt;NtW njhlu;ghly; Clfq;f

isg; gad;gLj;jp fw;wy; - fw;gpj;j

Yf;fhd gapw;rpia toq;fy;.

• Nju;r;rp kl;lj;jpw;Fg; nghUj;jkhd

ghl cs;slf;fk; gw;wpa mwpT>

tpsf;fk;> gpuNahfk; Mfpatw;iw

Nkk;gLj;jy;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 1 - fUtp 03

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   2.1

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; ::::: ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;sit.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik : vz;zf;fU glthf;fk;.

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • Kjd;ikf; ftu;r;rp tpir> ghFghL

gw;wpa mwpT> tpsf;fk; Mfpa

tw;iw Nkk;gLj;jy;.
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1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 1 - fUtp 04

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   2.2

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; ::::: ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;sit.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik : khztu; Mf;fq;fspd; fz;fhl;rp

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • Y}apapd; fl;likg;G> tYtsT

xOf;F ,yj;jpud; Nrhb js;S

iff; nfhs;if mbg;gilapy;

%yf;$Wfspd; tbtq;fis vjpu;T

$wy;. mjd; %yk; nghUj;jkhd

gjhu;j;jq;fisj; Nju;e;njLj;jYk;

mtw;wpd; khjpupAUit tbtikj;

jYk;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 1 - fUtp 05

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   3.1> 3.2

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; : : : : : ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;sit.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik :  ,urhadf; fzpg;gPLfs;.

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; :  • mZf;fs;> %yf;$Wfs; njhlu;

ghd ngsjpf fzpaq;fisg; gad;

gLj;jp ,urhad #j;jpuq;fis

fl;bnaOg;gy;.

    • fyitfspd; fl;likg;igg; gy;

NtW khjpupfspy; ntspaply;.

    • Fwpj;j khwpypfisg; gad;gLj;jp

,urhad fzpg;gPLfisr; nra;jy;.

    • rkg;gLj;jpa ,urhad rkd;ghLf

spd; cjtpAld; fzpg;gPLfspyPL

gly;.
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jtiz 02jtiz 02jtiz 02jtiz 02jtiz 02

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 2 - fUtp 01

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   4.1 ,ypUe;J 4.5 tiu

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; : : : : : ghlj;jpl;lj;jpd; gbahd ghl
  cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik    :  tpdh tpil epfo;r;rp

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • rlg;nghUl;fspd; epiyfs; gw;wp

Ak;> tpNrlkhf thA gw;wpa

mwpitAk; tpsf;fj;ijAk;

Nkk;gLj;jy;.

   • rthyhaikAk; tpdhf;fisj;

jahupf;Fk; jpwidg; ngw;wpUj;jy;.

   • tpdh tpil epfo;r;rpnahd;iw

elhj;Jk; jpwid Nkk;gLj;jy;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 2 - fUtp 02

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   4.2> 5.3

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; : : : : : ghlj;jpl;lj;jpd; gbahd ghl
  cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik :  tpdh tpilg; Gj;jfq;fs;

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • ,yl;rpa thA rkd;ghLfspd;

JizAld; thA njhlu;ghd

fzpg;gPLfis nra;Ak; jpwid

Nkk;gLj;jy;.

• Nghd; Vgu; tl;lj;jpd; JizAld;

mad; Nru;itnahd;wpd; Njhd;wy;

ntg;g cs;Siwiaf; fzpg;gpLk;

Mw;wiy Nkk;gLj;jy;.
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2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   5.2

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; ::::: ghlj;jpl;lj;jpd; gbahd ghl
 cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik :  nra;Kiwg; guPl;ir

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; :  • ntg;g cs;SiwAld; njhlu;G

ila fzpg;Gfis nra;Ak; Mw;w

iyg; ngWjy;.

    • epak Njhd;wy; ntg;g cs;Siw

ia Nghu;d; Vgu; rf;fuj;ijg;

gad;gLj;jp Jzpjy;

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 2 - fUtp 04

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :  6.2

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; : : : : : ghlj;jpl;lj;jpd; gbahd ghl
  cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik :  nra;Kiwr; Nrhjidfs;

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; :  • s, p njhFjp %yfq;fspd; ,urh

ad Nru;itfspd; ntg;g cWjp

epiyiaAk; ePupy; fiujpwidAk;

gw;wpr; Nrhjpf;Fk; Mw;wiyg;

ngw;Wf; nfhLj;jy;.

   • ,urhadg; nghUl;fs;> Ma;T$l

fUtpfis cgNahfpj;jy; njhlu;

ghd jpwd;fis tsu;j;jy;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 2 - fUtp 05

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   6.6> 6.7

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;  : : : : : ghlj;jpl;lj;jpd; gbahd ghl
   cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik   :  nra;Kiwr; Nrhjid

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • CrO
4

-2> Cr
2
O

7

-2>  MnO
4

-  Mfpa mad;fspd;

xl;rp mdad;fspd; xl;rpNaw;w elj;ijiar;

Nrhjpj;jy;.

• rpf;fy; mad;fspd;; epwj;jpw;F VJthd

fhuzpfis jPu;khdpj;jy;.
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2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   7.1

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; : : : : : ghlj;jpl;lj;jpd; gbahd ghl
  cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik :  FOf;fye;Jiuahly;

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • gy;NtW JiwfspypUe;J ngw;w

cjhuzq;fis vLj;Jf;fhl;b

md;whl tho;tpy; Nrjd ,urha

dk; Kf;fpaj;Jtk; ngWk; tpjj;ij

ntspg;gLj;jy;.

• fye;Jiuahlypy; gq;Fgw;Wtjd;

%yk; fUj;Jf;$Wk; jpwdpy;

gapw;rp ngwy;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 3 - fUtp 02

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   7.4

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs; : : : : : ghlj;jpl;lj;jpd; gbahd ghl
  cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik :  vz;zf;fU glthf;fk;

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • Nrjd ,urhadtpaypd; ghlj;jpl;

lj;jpw;Nfw;g rk gFjpaq;fs; gw;wpa

tpsf;fj;ijg; ngwy;.

  • rk gFjpa fl;likg;Gf;fspilNa

epyTk; gy;tifikia ,dq;fhz

topg;gLj;jy;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 3 - fUtp 03

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :   8.3> 8.4> 9.1> 9.2> 10.1> 10.4

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;  : : : : : ghlj;jpl;lj;jpd; gbahd ghl
 cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik   :  vz;zf;fU glthf;fk;

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;   :   • Nrjd ,urhadtpaypd; jhf;f

tiffis ,dq;fhzy;.

   • jhf;f tiffs; gw;wpa tpsf;fj;

ijg; ngw;W mtw;Wf;fpilapyhd

njhlu;ig fl;bnaOg;gy;.
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1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 3 - fUtp 04

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :  10.1, 10.2, 10.4, 10.6

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;  : : : : : ghlj;jpl;lj;jpd; gbahd ghl
 cs;slf;fk;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik   :  fz;fhl;rp

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;  : • Nrjdr; Nru;itfspd; gy;tifik

iaf; fz;fhl;rpapd; JizAld;

rku;g;gpj;jy;.

• jhk; nw;w mwpit gy;NtW El;g

KiwfspD}lhf VidNahUf;Fg;

ngw;Wf;nfhLf;f topg;gLj;jy;.

1.0   kjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPLkjpg;gPL :  jtiz 3 - fUtp 05

2.0  cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs;cs;slq;Fk; Nju;r;rp kl;lq;fs; :  11.1, 11.2, 11.3

3.0   ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;ghl cs;slf;fq;fs;  : : : : : ghlj;jpl;lj;jpy; cs;slq;Fk; Nru;it

 fis NtWgLj;jp ,dq;fhZk;

 gFjpfs;.

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik :  tpdh tpil epfo;r;rp

5.0 cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk;cgfuzj;jpd; Nehf;fk; : • jhf;fk; gw;wpa tpsf;fj;jpd; Jiz

Ald; Nru;itfis NtWgLj;jp

,dq;fhZk; Mw;wiy Nkk;gLj;

jy;.

• tpdh tpil epfo;r;rpapy; gq;F

gw;Wk; kw;Wk; newpg;gLj;Jk;

Mw;wiy tsu;j;jy;.
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fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 13fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 13fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 13fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 13fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; - juk; 13

1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy : jtiz 1 - fUtp 01

2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs; : 12.1

3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk; : ghlj;jpl;lj;Jld; njhlu;Gila tplak;

4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik ::::: fye;Jiuahly;.

4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs; ::::: - md;whl tho;tpy; re;jpf;Fk; nraw;ghLfspd;

tPjq;fis xg;gpLjy;.

- fye;Jiuahlypy; <LgLk; NghJ fUj;ij

ntspg;gLj;Jk; jpwid tpUj;jp nra;jy;.

1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy : jtiz 1 - fUtp 02

2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs; : 12.2> 13.1> 13.5> 13.6

3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk; : ghlj;jpl;lj;Jld; njhlu;Gila tplak;

4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik ::::: fzpg;Gfs;

4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs; ::::: - jhf;ftPj tpjpiag; gad;gLj;jp fzpg;Gfis

Nkw;nfhs;sy;.

- jug;gl;l rkepiyf;F rkepiy tpjpiag;

gpuNahfpj;J fzpg;Gfis Nkw;nfhs;sy;.

- mkpy> %y> cg;G fiury;fsJ

pH ngWkhdj;ijf; fzpj;jy;.

- vd;lu;rd; tpjpiag; gad;gLj;jp fzpg;Gfis

Nkw;nfhs;sy;.

1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy : jtiz 1 - fUtp 03

2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs; : 13.1

3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk; : ghlj;jpl;lj;Jld; njhlu;Gila tplak;

4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik ::::: nrad;Kiw

4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs; ::::: - njhFjpfSld; njhlu;Gila gupNrhjid-

fisr; nra;jy;.

- Ma;T$l cgfuzq;fisAk;> ,urhadg;

nghUl;fisAk; gad;gLj;Jk; jpwid tpUj;jp

nra;jy;.
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1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy : jtiz II - fUtp 01

2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs; : 14.4

3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk; : ghlj;jpl;lj;Jld; njhlu;Gila tplak;

4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik ::::: tpdh tpilg; Nghl;b

4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs; ::::: - gy;NtWgl;l Kjd;ikf; fyq;fs;> Jizf;

fyq;fs; gw;wp mwpjy;.

- rthyhd tpdhf;fis tpdt re;ju;g;gk;

mspj;jy;.

- gy;NtW fyq;fspd; tpidj;jpwid xg;gpLjy;.

1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy1.0  kjpg;gPl;L epiy : jtiz II - fUtp 02

2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs;2.0  Nju;r;rp kl;lq;fs; : 13.8> 14.5

3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk;3.0  tpla cs;slf;fk; : ghlj;jpl;lj;Jld; njhlu;Gila tplak;

4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik4.0  fUtpapd; jd;ik ::::: FOf; fye;Jiuahly;.

4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs;4.0 Fwpf;Nfhs;fs; ::::: - kpd;dpurhadj; njhlupy; cNyhfq;fspd;

,Uf;iff;Fk; mtw;wpd; gpupj;njLg;gpw;Fk;

,ilapyhd njhlu;ig mwpjy;.

- md;whl tho;tpy; kpd;Kyhkply;

gad;gLj;jg;gLk; re;ju;g;gq;fis mwpjy;.

- tho;f;ifapy; ,urhadtpaypd;
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