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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l
ghltpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiyf; fy;tpg;gug;Gfspd;
vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd; Kjy;ghfj;jpid
mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;gl;l Njrpa fy;tp
,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;lJld; nghJj;
Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;
nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;
eilKiwg;gLj;jg;gl;lJ. mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;
ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; fil epiyapy; ,Ue;J cau;epiy tiu midj;Jg;
ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;g jw;fhf> fPopUe;J
Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg; gLfpwJ. xNu ghlj;jpd;
cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;g jidf; Fiwg;gjw;fhfTk;>
ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu; ikag;
ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ nraw;gl;L
tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd
topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;
nghUj;jg;ghl;Lld; <LgLj;jpf;nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk;
kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L Gjpa
Mrpupau; topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;> Mrpupaiu
xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ. ,e;j topfhl;b
E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis tsu;j;njLf;fj; Njitahd
ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt njupe;njLf;Fk; Rje;jpuj;jpidAk;
ngw;Wf;nfhs;fpd;wdu;. mj;Jld; tpje;Jiuf;fg;gl;l ghlg; gug;Gf;fspd; ghupa Rikfs;
,y;yhnjhopf;fg;gLfpwJ.

tpQ;Qhdk; fw;wy; - fw;gpj;jw; nrad;Kiwapy; nra;Kiwr; nraw;ghLfSk; xU Kf;fpa
$whFk;. khztd; Fwpj;j nra;Kiwr; Nritfspy; caupa kl;lj;jpy; <LgLjyhdJ
mtu;fspd; Kf;fpakhd jpwd;fis tsu;j;Jf; nfhs;tjw;Fk; tpQ;Qhd g+u;tkhd
JUtpaha;jy; nrad;Kiwia tpsq;fpf; nfhs;tjw;Fk; mtu;fsJ vz;zf;fU rhu;e;j
tpsf;fj;ij Nkk;gLj;jpf; nfhs;tjw;Fk; JizahFk;.

nra;Kiwg; gupNrhjidfis ed;F jpl;lkpLjy;> khztu;fs; fw;wy; nrad;Kiwapy;
tpidj;jpwDld; <LgLj;jy;> ngsjpftpay; ghlj;Jiwapy; khztupd; nra;Kiwj;
jpwd;fis nkU$l;ly; Mfpa gzpfis ntw;wpfukhfr; nra;tjw;F Mrpupau; - khztu;
Mfpa ,U jug;gpdu;fSk; topfhl;Lk; Nehf;FlNdNa ,r;nra;Kiwf; ife;E}y;
jahupf;fg;gl;Ls;sJ.

Njrpa fy;tp epWtf> jhgdg; Nguit kw;Wk; fy;tprhu; mYty;fs; rig cWg;gpdu;
fSf;Fk;> ,r;nrad;Kiwf; ife;E}iyj; jahupg;gjpy; gq;fspg;Gr; nra;j tsthsu;
fSf;Fk;> ,g;gzpia ntw;wpfukhf epiwT nra;tjw;fhf mu;g;gzpg;Gld; nraw;

gl;likf;fhf vdJ ed;wpawpjiyj; njuptpf;fpd;Nwd;.
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toq;Fjy; Ntz;Lk;.

 Ntiy nra;Ak; ,lj;ij Neu;j;jpahfTk; Rj;jkhfTk; itj;jpUj;jy;.
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 gupNrhjid njhlu;ghfj; jug;gl;Ls;s topfhl;ly;fis kpff; ftdkhf thrpj;jYk;

gpd;gw;WjYk;.

 Mrpupau; mwpe;j epiyapNyNa khztu;fs; Ma;T$lj;jpy; gpuNtrpj;jy;.

 ghlg; nghWg;ghrpupau; mDkjp toq;fpa gupNrhjidfis khj;jpuNk khztu;fs;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

Ma;T$lg; ghJfhg;gpw;fhd mwpKfk;

Ma;T$lr; nraw;ghLfSf;Fj; jahu;g;gLj;jy;

 gupNrhjidia thrpj;J Ma;T$l Kd;Maj;j tpdhf;fSf;F tpilaspj;jy;.

 Ma;T$lj;jpy; cs;s gjhu;j;jq;fspd; Mgj;Jf;fs;> cupa Kiwapy; ftdkhff;

ifahSjy;> Nrkpj;J itj;jy;> mtru newpKiwfs; (Kjw; Fwpg;Gfs;) vd;gtw;wpw;F

cq;fisg; gof;fg;gLj;jpf; nfhs;sy;.

 ,urhadg; gjhu;j;jq;fisj; jpwf;f Kd;G> ifahs Kd;G> mirf;f Kd;G ngau;r;

Rl;bfis thrpf;f.

 ngau;r; Rl;bapy;yhj nfhs;fyj;jpYs;s ,urhadg; gjhu;j;jj;ij xUNghJk;

cgNahfpj;jyhfhJ.

 ghJfhg;gpw;fhd cgfuzk; (jPaizf;Fk; fUtp> fz; fOTtjw;F cgNahfpf;Fk;

jputk;> J}wy; fUtp> KjYjtpg; ngl;b Mfpad cl;gl) cs;s ,lk;> mjidj;

njhopw;gLj;jy;> mtrukhf ntspNaWk; topfs; Mfpad njhlu;ghfg; guPl;rpakhf

,Uj;jy;.

Ma;T$l Ntiyapd;NghJ

 Ma;T$lq;fspDs; czT cl;nfhs;sy;> jputk; mUe;Jjy; jilnra;ag;gl;Ls;sd.

 ,urhad Ma;T$l tFg;gpy; fhg;G %f;Ff; fz;zhb mzpjy; rpghupR nra;ag;

gltpy;iy. ghJfhg;Gf; fz;zhb Ma;T $lj;jpy; mzpjy; rpghupR nra;ag;gltpy;iy.

 jpwe;j rg;ghj;Jfs;> nrUg;Gfs; xUNghJk; mzpaf;$lhJ.

 Ma;T$lj;jpy; Ntiy nra;Ak;NghJ kapiug; gpd;dhy; ,Oj;Jf; fl;Lf my;yJ

ePskhd kapiuj; jtpu;f;f.

 xUNghJk; thapdhy; FohapapDs; jputj;ij cs;nsLj;jyhfhJ> Fohap epug;gpia

cgNahfpf;f.

 tpgj;Jf;fis> Mgj;jhd epfo;Tfis cldbahfj; njuptpf;f. (vy;yh ,urhadr;

rpjwy;fs;> fz;zhb cilTfs;> jP)

fopT mfw;wy;

 Fwpg;gpl;l nfhs;fyd;fspDs; vy;yh cile;j my;yJ ntbj;j fz;zhbg;

ghj;jpuq;fis ,l;L mfw;Wf. cile;j fz;zhbia xUNghJk; fopT fljhrpj;

njhl;bapDs; ,lyhfhJ. (rptg;G epwj; njhl;bia cgNahfpf;f.)

 jpz;kf; fopit ePu;j;njhl;bapDs; (sink)  ,lyhfhJ. mtw;iw cupa njhl;bfspDs;

,Lf.

 nfhLf;fg;gl;l nfhs;fyq;fspDs; mkpyq;fisAk; %yq;fisAk; ntt;Ntwhfr;

Nrfupf;f. mtw;iw ntspNaw;w Kd;G eLepiyahf;Ff.

 Nrjdf; fiug;ghd;fisr; Nrfupj;Jf; fha;r;rp tbj;jy; %yk; kPs;Row;rpf;Fs;shf;fpj;

NjitahdNghJ kPs cgNahfpf;f.

 ghlrhiyf; fopT Nrfupf;Fk; gFjpapy; xU ,urhadg; nghUisAk; mfw;wptply;

Ntz;lhk;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

tpl;Lr; nry;y Kd;G Rj;jg;gLj;jy;

xt;nthU gupNrhjid KbtpYk;> Ma;T$lj;ij tpl;Lr; nry;y Kd;Gk; ghJfhg;G

Nkw;ghu;itiar; nra;f.

 thA> ePu;> kpd;rhuk;> ntg;gkhf;Fk; cgfuzk; vd;gtw;iw toq;fiy %Lf.

 gad;gLj;jhj gjhu;j;jq;fs;> cgfuzk; vd;gtw;iwg; nghUj;jkhd Nrfupg;G epiyaq;

fSf;F kPz;Lk; nfhLf;f.

 mwpTWj;jYf;fpzq;f vy;yhf; fopTg; gjhu;j;jq;fisAk; rupahd Kiwapy;

ntspNaw;Wf.

 Kbtile;j gpd;G cq;fsJ Ntiyg;gFjpiar; Rj;jg;gLj;Jf.

Ma;T$lj;ij tpl;Lr; nry;y Kd;G cq;fsJ iffis ed;F fOTf.

 Ma;T$lj;ij tpl;Lr; nry;y Kd;G ghJfhg;Gj; Jzpfis (Ma;T$l Kd;Gwk;

fl;Lk; Jzp> ifAiwfs;> Vidait) tpl;Lr; nry;f.

kiwe;jpUf;Fk; Ma;T$l Mgj;Jfs;

,urhadg; gjhu;j;jq;fs; clypDs; nry;Yk; Kiwfs;@

 thAf;fs;> Mtp> Jzpf;iffshfTs;s gjhu;j;jq;fs; (c+k;: %Lgdp> J}R> Gfhu;>

Gif) vd;gtw;iw cl;Rthrpj;jy;.

 jputq;fs;> jpz;kq;fs;> thAf;fs;> Mtp Mfpatw;iwj; NjhypD}L cwpQ;Rjy;.

 khrhf;fg;gl;l czT> jputq;fs;> thapw;Fk; mOf;fhd iffSf;Fk; ,ilapyhd

njhLif (c+k;:- efk; fbj;jy;> Gifj;jy;) Nghd;wtw;wpd; %yk; ,urhadg;

gjhu;j;jq;fs; Neubahf my;yJ kiwKfkhfj; jhf;Fjy;.

 Crpfs;> NtW khrhf;fg;gl;l Ma;T$l $u;ikahd cgfuzq;fs; %yk; ,urhadg;

gjhu;j;jq;fs; cl;nrYj;jg;gly;.

mupf;Fk; gjhu ;j ;jq;fisf; ifahSk;NghJ vLf;Fk ; Kw;ghJfhg;G

eltbf;iffs; gpd;tUtdtw;iw cs;slf;Fk;.

 cupa Njhy;> fz; ghJfhg;gpw;fhdtw;iw mzpf.

 ,aYkhdtiu jho;e;j nrwpitg; gad;gLj;Jf.

 ,urhadg; Giff; $l;bDs; ifahs;f.

 mupf;Fk; jd;ikAs;s gjhu;j;jq;fisr; Nrkpf;Fk;NghJ cgNahfpf;Ff.

 ePupw;F mkpyq;fisr; Nru;j;J vg;nghOJk; Ijhf;Ff.

 nkJthff; fye;J Ijhf;Ff.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

cU 1 - Mgj;jpw;fhd FwpaPLfs;

,urhadf; FwpaPl;bYs;s Kf;fpakhd $Wfs;

cU 2 - ,urhadf; FwpaPl;bYs;s $Wfs;

Ma;T$lf; fz;zhbg; ghj;jpuk;

eQ;R mupf ;Fk;
,ay;G

jPg;gw;Wk;
,ay;G

ntbf;Fk;
,ay;G

xl;rpNaw;Wk;
,ay;G

fjpu;j; njhopw;ghl;Lg;
gjhu;j;jq;fs;

gupNrhjidf; Foha;fs; nfhjp Foha;fs; Kfitfs;

$k;Gf; FLitfs; fdkhdf; FLitfs;  epakpg;Gf; FLitfs;

,urhadg; ngau;
vr;rupf;if J}a;ik

Mgj;Jf;fhd FwpaPLfs; ,urhadg ;  nghUs ;fs ;
cw;gj;jpahsu; njhlu;ghd
jfty;fs;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

Fohap epug;gpfs; gupNrhjidf; Foha; jhq;fp   fbfhuf; fz;zhb

fz;zhb milg;ghdhy;
%lg;gl;l Nghj;jy;fs;

   msTr; rhbfs;   Fohapfs;

tl;l mbf; FLit

   Gdy;
   Kf;fhypfs;

gupNrhjidf;Foha; gpbfUtpfs;    ,Lf;fp    rpWJLg;G
       (Spatula)

   rhtzk;

ngj;jpupf; fpz;zk; cuy;> cyf;if
(Mortar and Pestle)

cU 3 - ,urhad Ma;T$lj;jpy; nghJthfg; gad;gLj;Jk; fz;zhb cgfuzq;fs;> nghUl;fs;

   mstp
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

xU Ma;T$lj;jpYs;s mbg;gil njhopy;El;gq;fs;

Nrhjidg; nghUl;fisf; ifahs;jy;

Ma;T$l Nkirapy; Nrhjidg;nghUs; Nghj;jy;fis epw;f itf;fhJ mtw;iw

mtw;wpw;Fupa jl;Lfspy; itf;f Ntz;Lk;. mg;Nghj;jy;fis kPz;Lk; mtw;wpw;Fupa

jl;Lfspy; itf;Fk;NghJ mtw;wpYs;s FwpaPLfs; Kd;Gwkhfj; njupAkhW itf;f.

xU Nghj;jiyg; gpbf;Fk;NghJ mjpYs;s FwpaPLfs; njupAkhW gpbf;f.

xU nfhjpFohapYs;s fiuriy ntg;gNkw;wy;

fiury;fis ntg;gNkw;w xU gd;rd; RluLg;Gg; gad;gLj;jg;gLk;. tpidj;jpwDila

Kiwapy; ntg;gNkw;Wtjw;Fr; Rthiyapd; Kf;fpa gFjpfs; njupe;jpUf;f Ntz;Lk;.

cU 4 - xU gd;rd; Rthiyapd; Kf;fpa gFjpfs;

thATld; fyf;Fk; tspapd; msit nrg;gQ; nra;J (RluLg;gpd; jz;Lg; gFjpapd;

mbapYs;s tspj;Jthuj;ij cgNahfpj;J)> ntt;NtW NjitfSf;F ntt;NtW

tifahd Rthiyfisg; ngwyhk;.

tif 1: Kw;whf %lg;gl;l tspj;Jis - xspu;Ts;s (kQ;rs;)

tif 2: rpwpjsT jpwf;fg;gl;l tspj;Jthuk;

tif 3: gFjpahfj; jpwf;fg;gl;l tspj;Jthuk; - cs;sf ePy epwf; $k;G xspu;Ts;s

cr;rpAld;> ntspaf xspu;tw;w tyak;

tif 4: Kw;whfj; jpwf;fg;gl;l tspj;Jthuk; - xspu;tw;w (ePyk;)

fiury;fis ntg;gNkw;wr; rhjhuzkhf tif 3 gad;gLj;jg;gLfpd;wJ. gupNrhjidf;

Foha; gpbfUtpapdhy; gpbf;fg;gl;l nfhjpFohapDs; #lhf;fg;glNtz;ba fiury;

,lg;gLk;. fiuriyr; rPuhf ntg;gNkw;w> nfhjpFohia nkJthf tl;lg;ghijapy;

epwkw;w Rthiy

ePy my;yJ ,sk; Cjh epwkhd Rthiy
(xl;rpNaw;Wk; gFjp)

mlu; ePyr; Rthiy

fUk; ePy epwkhd gFjp

Rthiyapd; kpfr; #lhd gFjp

vupahj thA

,sk; ePyepwr; Rthiy
(jho;j;Jk; gFjp)
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

mirj;jthW Fohapd; mbg;gFjpr; Rthiyapd; kQ;rs; epwg;gFjpapy; ntg;gNkw;wg;gLk;.

,J Foha; ntbj;jiyAk; kpifahf ntg;gNkw;wg;gLtijAk; jilnra;Ak;. Fohapd;

tha;g;gFjp mUfpYs;s Ml;fSf;F vjpu;g;Gwkhf ,Uf;FkhW itf;fg;gLk;.

mNdf tiffSf;fhd ntg;gNkw;wYf;F xU rpwpa - eLj;jukhd Rthiy NghJkhd

jhFk;. thA cl;GFtijf; fl;Lg;gLj;jy; %yk; Rthiyapd; cauj;ij nrg;gQ;

nra;ayhk;.

tbj;jy;

( 1 ) rhjhuz Kiw:-  ePu;f; fiury;fis tbg;gjw;F

(2) Fluted  tbjhs; Kiw:-   Nrjdf; fiug;ghd;fis tbg;gjw;F

cU 5 - tbj;jypw;F tbjhis vt;thW kbj;jy;

tbjl;L miuthrpahf kbj;jy;
kPz;Lk;  miuthrpahf
kbj;jy;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

tbfl;lg;gLk; fyitapd; tifiag; nghWj;J xU tbjhs; NkNy fhl;bathW

kbf;fg;gLk;. tbjhs; Gdypd; Rtu;fspy; ed;F njhLkhW itf;fg;gl;Lf; fha;r;rp

tbj;j ePupdhy; <ukhf;fg;gLk;. Gdypw;Fs; tbjhspw;F ,ilNa tsp rpijg;gpbf;fh

jpUf;FkhW ftdk; nrYj;Jf. tbf;fg;glNtz;ba fiurYk; tPo;gbTk; xU fz;zhbf;

Nfhypd; cjtpAld; tbjhs; kPJ Cw;wg;gLk;. tbjputk; Nrfupf;fg;gLk; gupNrhjidf;

Fohapw;Fk; /   Kfitf;Fk; Gdypw;Fk; ,ilapy; xU ,ilntsp ,Uf;FkhW Gdypd;

cauk; nrg;gk; nra;ag;gLk;. fiuriy Cw;wpa gpd;G> gupNrhjidf; Foha; /
Kfit gy jlitfs; fha;r;rp tbj;j ePupdhy; fOtg;gl;L fOty;fs; NkNy tpgupj;j

thW Nru;f;fg;gLk;. ,Wjpahff; fz;zhbf;Nfhy; fOtw;Nghj;jypYs;s fha;r;rp tbj;j

ePupdhy; fOtg;gl;Lg; GdypDs; ,lg;gLk;.

thAitf; ifahs;jy;

cU 6 - thAitf; ifahs;tjw;fhd cgfuzk;

thAit ntspNaw;Wk; fyit nfhjpFohapy; cs;sJ. Kjypy; thAg; Nghf;Ff;

Fohapd; Edpapy; thA ntspNaw;wk; njspthfj; njupAk; tiu nkJthf ntg;gNkw;Wf.

gpd;G thA fiurypDs; Fkpopj;Jr; nry;YkhW gupNrhjidf; Fohia itf;f.

Nghf;Ff; Fohapd; Edp fiurypDs; Kw;whf mkpo;e;jpUf;FkhW ,Ug;gjw;Fj;

Njitahd msT fiuriyg; gupNrhjidf; FohapDs; vLf;f. nfhjpFohapYs;s

fiury; kpifahf ntg;gNkw;wgLtijj; jtpu;g;gjw;F KO cgfuzj; njhFjpAk;

ftdkhfr; Row;Wf. thA ntspNaw;wj;ijj; jLg;gjw;Fj; jf;if Fohapy; ,Wf;fkhfg;

nghUj;jg;gly; Ntz;Lk;. ntg;gNkw;wy; Kbtile;jJk;> nfhjpFohiar; Rthiy

apypUe;J mfw;w Kd;G> Kjypy; gupNrhjidf; Fohiag; Nghf;Ff; FohapypUe;J

ntspNa vLf;f Ntz;Lk;. ,J gupNrhjidf; FohapypUe;J fiury; nfhjpFohapDs;

gpd; nry;tijj; jLf;Fk;.
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                                   mwpKfk;

fiuriy cyUk; tiu ntg;gNkw;wy;

cU 7 - Mtpahf;fw; fpz;zk;

fiuriy Mtpahf;fw; fpz;zj;jpDs; ,l;L> Mtpahf;fw; fpz;zj;ij Kf;fhypapy;

itf;fg;gl;l fspKf;Nfhzj;jpd; kPJ itf;f. (Mtpahf;fw; fpz;zk; ftpohJ

fspKf;Nfhzj;jpd; kPJ cWjpahf ,Ug;gij cWjpg;gLj;Jf).  Mtpahf;fw;

fpz;zj;jpYs;s fiury; ntspNa rpe;jhky; jLg;gjw;F Kjypy; tif 3 rpwpa

Rthiyapy; ntg;gNkw;Wf. NjitahdNghJ Rthiyapd; gUkidAk; ntg;gepiyia

Ak; gbg;gbahf mjpfupf;f. mNdfkhd re;ju;g;gq;fspy; Mtpahf;fw; fpz;zj;jpy;

rpwpjsT jputk; ,Uf;Fk;nghOJ Rthiyia mfw;wpdhy;> Mtpahf;fw; fpz;zj;jp

Ys;s ntg;gk; mr;rpwpjsT jputj;ij Mtpahf;Ftjw;Fg; NghJkhdjhftpUf;Fk;.

mstpapd; gad;ghL

mstp ntspNaw;wg;gLk; xU jputj;jpd;

fdtsitj; jpUj;jkhf msg;gjw;F>

vLj;Jf;fhl;lhf 0.05 ml  tiu gad;gLk;.

,J jputk; ntspNaw;wg;gl Kd;Gk; gpd;Gk;

gpiwAUit thrpg;gjd; %yk; nra;ag;

gLk;. mNdfkhd jputq;fs; ePu; cl;gl>

Fopthd gpiwAUit  cUthf;F fpd;wd.

fz;iz jput Nkw;gug;gpd; gpiwAUtpd;

fPo; kl;lj;jpy; itj;J 0.1 ml If; Fwpf;Fk;
xU gpuptp ;d; gq;fpw;F mz;zsthf

kjpg;gplg;gLk;. mstPl;ilj; jpUj;jkhfg;

ngWtjw;F xU nts;is epwg; gpd;Gyk;

cjtp nra;Ak;.

cU 8 - mstp mstPl;il thrpf;Fk; rupahd Kiw

fz;kl;lk;

gpiwAU



9

f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                                   mwpKfk;

fdkhdf; FLitapd; cgNahfk;

fdkhdf; FLitfs; jpUj;jkhd nrwpTfis cila fiury;fisj; jahupf;fg;

gad;gLk;. xU fiuriyj; jahupf;Fk;NghJ> Kjypy; xU Gdiy cgNahfpj;J

khjpupf; FLitapDs; khw;wPL nra;ag;gLk;. Gdy; ftdkhff; fOtg;gl;L vy;yhf;

fOty;fSk; FLitapDs; ,lg;gLk;. rpwpjsT fha;r;rp tbj;j ePu; ,lg;gLk;. gpd;G

FLit %lg;gl;Lf; fiuak; KOtJk; fiue;jij cWjpg;gLj;Jtjw;Ff; ftdkhf

ed;F FYf;fg;gLk;. gpd;G Fwpj;j kl;lk; tiu fha;r;rp tbj;j ePu; Nru;f;fg;gl;L

fiuriy Xupdkhf;Ftjw;F NkYk; fyf;fg;gLk;. iffspYs;s ntg;gj;jpdhy; ntg;g

tpupT epfohjpUg;gjw;Ff; fdkhdf; FLitapd; fOj;jpy; gpbj;Jf; ftdkhff; ifahs

Ntz;Lk;.

juhRfspd; cgNahfk;

cU 9 - ,yj;jpudpay; juhR> Kf;Nfhy; juhR

,urhadj; juhRfs; czu;r;rpkpf;f cgfuzk;> ftdkhff; ifahs Ntz;Lk;. juhrpd;

epiyia mjidr; nrg;gQ; nra;j gpd;G khw;wf;$lhJ. juhrpidf; nfhz;L nry;Yk;

NghJ jl;Lg; gug;ig xUNghJk;> jtWjyhfNtDk; ifapdhy; mKf;ff;$lhJ.

czu;jpwd; gOjilayhk;. xU mstPl;il vLf;f Kd;G vg;nghOJk; juhR rupahd

nrg;gQ; nra;epiyapYs;sjh vdr; rupghu;f;f. xU khjpupia epWf;Fk;nghOJ mjd;

nkhj;j epiw juhrpd; cr;r epiw vy;iyia kpQ;rf;$lhJ. juhRj; jl;Lld;

,urhadg; gjhu;j;jq;fs; Neubj; njhLifAwf;$lhJ. gad;gLj;jpa gpd;G cldbahfj;

juhirr; Rj;jk; nra;a kwj;jyhfhJ.

Ma;T$lg; gupNrhjidapd; gpd;dhd njhopw;ghL:

(i) cgfuzg; ghJfhg;gpw;fhd ,lj;ijf; Fwpj;Jf; fhl;Ltjw;fhd xU jpl;lj;ij

tpUj;jp nra;f.

(ii) jPaiz fUtpapd; fhyhtjpahFk; jpfjpfisr;  rupghu;f;f@  mjid vt;thW

gad;gLj;jyhk; vdf; fw;f.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                  myF 1  mZf;fl;likg;G

gupNrhjid 1: fNjhl;Lf; fjpu;fspd; ,ay;Gfisr; nra;Jfhl;ly;.

Fwpf;Nfhs;fs;:

(1) mtrpakhd jpwd;fs; kw;Wk; mwptpidg; ngWtjw;fhd topKiwfs;.

(2) fNjhl;Lf; fjpu;fspd; ,ay;Gfis mtjhdpj;jYk; tpsf;FjYk;

(3) fNjhl;Lf; fjpu;f; Fohapidr; nraw;gLj;Jtjw;fhd kpd;Rw;W xd;wpd; $Wfis

milahsk; fhzy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) cg mZj; Jzpf;iffisg; ngauply;.

(2) cg mZj; Jzpf;iffisf; fz;lwpa toptFj;jYld; njhlu;Gila

tpQ;Qhdpfs; kw;Wk; gupNrhjidfisg; gl;bayply;.

(3) fNjhl;Lf; fjpu;fisf; fz;Lgpbj;jtu; ahu;?

mwpKfk;:

fNjhl;Lf; fjpu;fspd; ,ay;Gfis mtjhdpg;gjw;Fg; gad;gLj;jpa tpNrl tiff;

Foha;fs; ~~F&f;]; Foha;|| vd miof;fg;gLk;. ,f;Foha;fspd; cl;gFjp jhoKf;fj;jpy;

xU thAitf; nfhz;Ls;sJ. Fohapd; ,U me;jq;fspYk; cs;s ,U cNyhfj;

jfLfs; ,ilNa xU Fwpg;gplj;jF mOj;j NtWghLfisg; gpuNahfpf;Fk;NghJ xU

kpd;dpwf;fk; mtjhdpf;fg;gLk;. ,jd;NghJ ~~fNjhl;L|| vd miof;fg;gLk; kiw

Vw;wj; jfl;bypUe;J fhyg;gLk; fl;Gydhfhj fjpu;fs; Fohapd; kW me;jj;jpw;Fr;

nry;Yk;. ,t;te;jkhdJ tpNrlkhd xU GNshu; xspu;Tg; gjhu;j;jj;jpdhy; glykplg;gl;

bUg;gjdhy; mjd; kPJ ,f;fl;Gydhfhj fNjhl;Lf; fjpu;fs; tpOk;NghJ xspu;tpidf;

fhl;Lk;.

fPOs;s cU 1.1 MdJ xU ~~F&f;]; Foha;|| ,idf; fhl;LfpwJ.

cU 1.1 - ntt;NtW tifahd fNjhl;Lf; fjpu;f; Foha;fs;

fNjhl;L

mNdhl;L

cau; mOj;j
kpd;toq;fy;

fNjhl;L

fNjhl;L

mNdhl;L

mNdhl;L

gpsT

GNshurd; g+rg;gl;l
 gFjp

fNjhl;Lf;
fjpu;fs;

fNjhl;Lf; fjpu;fs; cs;sNghJ
fz;zhbr; rpy;Y Rod;W mire;jJ

cNyhfr; rpYitAld; $ba
fNjhl;Lf; fjpu;f; Foha;

JLg;Gr; rpy;Yld; $ba fNjhl;Lf;
fjpu;f; Foha;

GNshu; xspu;Tg; gjhu;j;jk; g+rg;gl;l jpiu
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                  myF 1  mZf;fl;likg;G

cU 1.2(a) gupNrhjid I, II ,y; mikg;Gf;fhd fl;likg;G cU 1.2(b) gupNrhjid III, IV ,w;fhd mikg;Gf;fs;

RUs;

mNdhl;L

fNjhl;L

mjpup

fNjhl;L mNdhl;L

kpd;Ndw;wg;gl;l
Cu jhs;

RUs; mjpup

gpsT GNshurd; g+rg;gl;l gFjp

 

Njitahd cgfuzKk; nghUl;fSk;:

cgfuzKk; nghUl;fSk;

fNjhl;Lf; fjpu;f; Foha;fs; (F&f;]; Foha;fs;)

J}z;lw; RUs;

6V  NeNuhl;l Kjy; (<ar;Nrkpg;Gf;fyk; my;yJ Ni / Fe  fyk; my;yJ kpd;trjpAs;s

Ma;T$lnkdpd; rf;jpg;nghjp (Power Pack) / cau; mOj;j ,yj;jpudpay; toq;fy;.

,izg;Gf; fk;gpfs;

Msp

gupNrhjid xOq;fikg;G:

Kd;mtjhdq;fs;:

 cau; mOj;j cgfuzq;fs; my;yJ ,izg;Gf; fk;gpfSld; kdpj clypdhd

njhLifiaj; jtpu;g;gjw;fhd ftdq;fs; vLf;fg;gl Ntz;Lk;.

 fNjhl;Lf; fjpu; ,ay;Gfis mtjhdpf;fhj re;ju;g;gq;fspy; kpd;gha;r;riyj;

jtpu;g;gjw;fhf Mspia epWj;Jtjpy; ftdk; vLf;Ff.

nra;Kiw:

gupNrhjid I:

 cU 1.2 (a) ,y; fhl;bathW cgfuzq;fis xOq;fikf;Ff.

 kpd;Rw;wpD}L kpd;gha;r;riy mDkjpg;gjw;fhf Mspia %Lf.

 A  kw;Wk; B  f;Fk; ,ilapy; kpd;nghwpfis Vw;gLj;Jtjw;fhfj; jpUfhzpia

,lk; tykhf khwpkhwpj; jpUFf.

 ,e;epiyapy; fNjhl;Lf; Fohapd; Rtupy; gr;ir epw xspu;T Njhd;Wk;. (gr;ir epw

xspu;T Njhd;whjtplj;J kpd;dOj;j Kjypd; +  kw;Wk; -  ,id khw;wp mOj;Jf.)

,t; xspu;T fNjhl;Lf; fjpu;fspdhy; Njhd;WtjhFk;.

 kpd;gha;r;riy epWj;Jtjw;fhf Mspiaj; jpwf;Ff.

 FohapYs;s cNyhfr; rpYitia (Cross) epiyf;Fj;jhfr; rupnra;J kPz;Lk;

kpd;Ndhl;lj;jpid Rw;wpD}L nrYj;Jf.

 ckJ mtjhdq;fisg; gjpT nra;f.

 mtjhdpg;Gf;fspd; gpd;G Mspiaj; jpwe;J Rw;wpD}lhd kpd;Ndhl;lj;ij epWj;Jf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                  myF 1  mZf;fl;likg;G

gupNrhjid II:

 Nkw;gb Rw;wpy; JLg;Gr; rpy;Y ,izf;fg;gl;l fNjhl;Lf; fjpu;f; Fohapidr;

nraw;gLj;Jf. cU 1.2 (a) ,d; gupNrhjid mikg;igg; gad;gLj;Jf.

 Fohapid ,aYkhd msT fpilahf itj;jpUg;gjid cWjpg;gLj;Jf.

 Mspapid %b Rw;wpD}L kpd;Rw;wpid Vw;gLj;Jf.

mtjhdpg;Gf;fisg; gjpT nra;f.

 fyj;jpd;  +  kw;Wk; -  ,idr; nraw;gLj;jp vjpu;j;jpirapy; kpd;Ndhl;lj;jpid Xl

tpl;L fNjhl;Lf; fjpupy; VjhtJ khw;wq;fs; cz;lh vd mtjhdpf;Ff.

 gupNrhjid Kbtpy; kpd;gha;r;riy epWj;Jf.

gupNrhjid III:

 cU 1.2 (b) ,y; fhl;bathW gupNrhjid mikg;ig xOq;fikf;Ff.

 Cu jfL kiw Vw;wj;ijg; ngWk; topapy; Rw;wpid xOq;fikf;Ff.

 gpd; ,k; kiw Vw;wg;gl;l Cu jfl;bidg; gad;gLj;jp kpd;Gyj;jpd; gpurd;dj;jpy;

fNjhl;Lf; fjpu;fspd; elj;ijia mtjhdpf;Ff.

 cr;r mtjhdq;fisg; gjpT nra;f.

 mj;Jld; Cu  jfl;il fNjhl;Lf; Fohapy; fPohf mirf;Fk;NghJ Vw;gLk;

mtjhdj;ijg; gjpT nra;f.

gupNrhjid IV:

 cU 1.2 (b) ,Ys;s gupNrhjid xOq;fikg;gpidg; gupNrhjid IV f;F gad;

gLj;Jf.

 Rw;wpD}L kpd;Ndhl;lj;ijr; nrYj;jp mtjhdq;fisg; gjpT nra;f.

 fNjhl;L fjpu;fSf;F neUf;fkhf xU fhe;jj;jpd; njd;Kidiag; gpbj;J

mtjhdq;fisg; gjpT nra;f.

 fNjhl;Lf; fjpu;fSf;F neUf;fkhff; fhe;jj;jpd; tlKidiag; gpbj;J

mtjhdq;fisg; gjpT nra;f.

KbTfSk; fye;JiuahlYk;:

gupNrhjid I:

mtjhdq;fs;:

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                  myF 1  mZf;fl;likg;G

,g;gupNrhjidahy; nra;J fhl;lg;gLk; fNjhl;Lf; fjpupd; ,ay;G vd;d?

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

gupNrhjid II:

mtjhdq;fs;:

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

fNjhl;Lf; fjpupd; vt;tpay;Gfs; ,g;gupNrhjidahy; fhl;lg;gLfpd;wJ?

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

gupNrhjid III:

mtjhdq;fs;:

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

fNjhl;Lf; fjpupd; vt;tpay;G ,g;gupNrhjid %yk; nra;J fhl;lg;gLfpwJ?

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                  myF 1  mZf;fl;likg;G

gupNrhjid IV:

mtjhdq;fs;:

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

fNjhl;Lf; fjpupd; vt;tpay;G ,g;gupNrhjid %yk; nra;J fhl;lg;gLfpwJ?

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

Ma;T$lr; Nrhjidapd; gpd;dhd tpdhf;fs;:

(1) fNjhl;Lf; fjpu;fs; epwKilad vd ePu; vjpu;ghu;f;fpwPuh?

vdpy;> vt;thW fNjhl;Lf; fjpu;fs; gr;ir epw xspu;itj; jUnkd tpsf;Ff.

(2) Vd; xU cau; mOj;j Kjy; ckf;F mtrpak; vd tpsf;Ff.

(3) ,g;gupNrhjidahy; mwpag;gl;l fNjhl;Lf; fjpu;fspd; ,ay;Gfisg; gl;baypLf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
             myF 2  fl;likg;Gk; gpizg;Gk;

 

gupNrhjid 2: khjpupfisg; gad;gLj;jp  %yf;$WfspdJk; mad;fspdJk;

tbtq;fisf; fhl;rpg;gLj;jy;.

Fwpf;Nfhs;:

mZf;fSf;fpilNa fhzg;gLk; ntt;NtW tifg; gpizg;Gf;fis tpsq;fpf;

nfhs;tjw;Fk; vspa %yf;$Wfs;> mad;fspy; Kg;gupkhz ntspapy; mZf;fspd;

jpir Kfj;ijAk; tpsq;fpf; nfhs;tjw;Fk; toptFj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) gq;fPl;Lg; gpizg;G> mad; gpizg;G> cNyhfg; gpizg;G Mfpatw;wpw;fpilapyhd

NtWghl;ilr; RUf;fkhf tpsf;Ff.

(2) tYtsT Xl;L ,yj;jpud; Nrhb js;Siff; nfhs;ifia (VSEPR) vOJtJld;

cfe;j cjhuzq;fis toq;fp> %yf;$WfspdJk; mad;fspdJk; fl;likg;Gf;

fis ca;j;jwpf.

(3) gq;fPl;Lg; gpizg;ig Vw;gLj;Jk; nghOJ gpd;tUk; mZf;fs; xt;nthd;wpdJ

tYtsT Xl;by; mDkjpf;ff;$ba cr;r ,yj;jpud;fspd; vz;zpf;ifia vOJf.

(Li,  Be,  B,  C,  N,  O,  F,  Mg,  Al,  Si,  P,  S,  Cl)

mwpKfk;:

jug;gl;l %yf;$W my;yJ madpy; ,Uf;Fk; mZf;fSf;fpilapyhd gpizg;G

tifNa> mj; Jzpf;iffspd; cUFepiy> nfhjpepiy> KidTj; jd;ik> cWjpj;

jd;ik Nghd;w gy ngsjpf ,ay;GfSf;Ff; fhuzkhf cs;sJ. vdNt> %yf;$W

fspd; fl;likg;igg; Gupe;J nfhs;tJk; Kg;gupkhz ntspapy; mZf;fspd; rhu;epiy

fSk; ngsjpf ,ay;Gfis tpsf;Ftjw;F Kf;fpakhFk;. %yf;$Wfspd; /   mad;fspd;

tbtj;ij VSEPR  nfhs;ifia cgNahfpj;J ca;j;jwpayhk;.

Njitahd cgfuzKk; nghUl;fSk;:

cgfuzKk; nghUl;fSk;

%yf;$w;W khjpupAUg; nghjp

khjpupAUtpw;Fg; gjpyhfg; gad;gLj;jf;$ba nghUl;fs;: Fr;rp> vYkpr;rk;gok;>

fsp> gY}d;

xd;wpizf;fg;gl;l khjpupAUg; nghjpfis cgNahfpf;f. s, p  Xgpw;wy;fisf;

fhl;Ltjw;F
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
             myF 2  fl;likg;Gk; gpizg;Gk;

cU 2.1 - %yf;$w;W khjpupAUg; nghjp

nra;Kiw:

 ika mZtpdhy; Vw;gLj;jg;gLj;j ,aYkhd gpizg;Gf;fspd; vz;zpf;iff;F

Vw;gg; nghUj;jkhd ge;jpidj; njupT nra;f.

 fPNo ml;ltizg;gLj;jg;gl;l %yf;$Wfisf; fl;bnaOg;gp> tbtj;jpid ca;j;jwpf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
             myF 2  fl;likg;Gk; gpizg;Gk;

ngWNgWfs;:

H
2
, N

2
, O

2
 ,y; xU mZit ika mZthff; fUJf.

%yf;$W /

mad;

H
2

BeCl
2

BF
3

CH
4

NH
3

H
2
O

PCl
3

SF
6

SF
4

ClF
3

XeF
2

XeF
4

IF
5

NH
4

+

SO
4

2-

CO
3

2-

NO
3

-

O
2

O
3

N
2

ika mZ
itr; #o
Ts;s nkhj;j
,yj;jpud;
Nrhbfs;

ika
mZitr;
#oTs;s
VESPR
Nrhbfs;

ika
mZitr;
#oTs;s
jdpr;Nrhb
,yj;jpud;fs;

,yj;jpud;
Nrhbf;
Nfj;jpu
fzpjk;

%yf;$Wfspd;/

mad;fspd;
tbtk;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
             myF 2  fl;likg;Gk; gpizg;Gk;

fye;Jiuahly;:

 khjpupAUtpd; fl;likg;gpw;Fk; cz;ikahd fl;likg;gpw;Fkpilapyhd NtWghL

fisf; fye;Jiuahb> %yf;$W xd;W khjpupAUtpdhy; 100%  gpujpepjpj;Jtg;gLj;j

KbahJ vd tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) H
2
O > CH

4
 Mfpatw;wpd; khjpupAUf;fis cgNahfpj;J> vt;thW KidT>

Kidtw;w jd;ikiaj; Jzpayhk; vd tpsf;Ff.

(2) CO
2

 KidTs;s my;yJ Kidtw;w %yf;$wh? fhuzq;fs; jUf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
             myF 3   ,urhadf; fzpg;Gfs;

gupNrhjid 3: fz;zhb cgfuzq;fisAk; ehd;F Nfhy; juhirAk;

ifahs;jy;.

Fwpf;Nfhs;fs;:

khztu;fSf;Fj; Njitahd mwpit toq;Ftjw;F>

(1) Ma;T$lj;jpy; gad;gLj;Jk; ntt;NtW tiffs;> fz;zhb cgfuzq;fis

,dq;fhzy;> mtw;wpd; gad;fs;

(2) epiw mstPLfSf;F ehd;F Nfhy; juhirg; gad;gLj;jy;.

Ma;T$l Kd;Maj;j tpdh:

Ma;T$lf; ifE}ypd; mwpKfg; gFjpia  thrpj;J  ,urhad Ma;T$lj;jpy;

fhzg;gLtjw;F ePq;fs; vjpu;ghu;f;Fk; ntt;NtW tiff; fz;zhb cgfuzq;fisg;

gl;baw;gLj;Jf.

mwpKfk;:

mNdfkhf vy;yh tpQ;Qhd Ma;T$lq;fspYk; fz;zhb cgfuzk; mj;jpahtrpa

khff; fhzg;gLk; nghUshFk;. vdNt ePz;l fhyg; ghtidf;Ff; fz;zhb cgfuzq;

fisr; rupahd Kiwapy; ifahs;tJk; Rj;jk; nra;tJk; mtrpakhdJ. fz;zhbg;

ghj;jpuq;fs; mtw;iwg; gad;gLj;Jk; Njitf;Nfw;g NtWgl;ld. gupNrhjidapd;NghJ

tOf;fis ,opthf;f> cupa fz;zhbg; ghj;jpuj;ijg; gad;gLj;JtJ Kf;fpakhdJ.

Ma;T$l tFg;Gfspy; cile;j fz;zhbg; ghj;jpuq;fs; fhaq;fis Vw;gLj;jyhk;.

vdNt xU gupNrhjidapy; mtw;iw cgNahfpf;f Kd;G mtw;wpYs;s ntbg;Gfs;>

cilTfs; vd;gtw;iwg; gupNrhjpf;f Ntz;Lk;. fPNo tpOtjdhy; ciljy; Vw;glyhk;.

xU rLjpahd ntg;gepiy khw;wj;jpw;F cl;gLk;NghJ fz;zhbg; ghj;jpuj;jpy; ntbg;G

Vw;glyhk;. (c+k;: ntg;gkhf;fg;gl;l fz;zhbg; ghj;jpuj;ijj; jw;nrayhf xU

<ukhd Nkw;gug;gpy; itj;jy;). jpUj;jkhd ngWNgWfisg; ngWtjw;Fj; J}a;ikahd

fz;zhbg; ghj;jpuq;fisg; gad;gLj;Jtij cWjp nra;J nfhs;f. fz;zhbg;

ghj;jpuq;fisj; J}a;ikahf;Ftjw;fhd rupahd Kiw Kjypy; nghUj;jkhd jput

njhw;WePf;fpahy; fOTf. gpd;G fhuj; njhl;bapy; (KOH / vjNdhy;) rpwpJ Neuj;jpw;F

Cwitf;f (fhzg;gLk; Rtl;lstpy; cs;s cNyhfq;fis mfw;Wtjw;F). fz;zhbg;

ghj;jpuq;fisf; fhuj; njhl;bapy; Cwitj;j gpd;G mtw;iw xU mkpyj; njhl;bapy;

(Ijhd HCl) Vwj;jho 30 epkplq;fSf;F mkpo;j;Jf. ,Wjpahff; fz;zhbg; ghj;jpuj;ij

cyu;j;Jk; fUtpapDs; itf;f Kd;G ePu;> fha;r;rp tbj;j ePu;> mrw;Nwhd; vd;gtw;why;

myrg;gLk;. ve;jf; fdkhdf; fz;zhbg; ghj;jpuj;ijAk; mjd; msTNfhbliyg;

ghJfhg;gjw;F xUNghJk; xU fdyLg;gpDs; my;yJ fz;zhbg; ghj;jpuj;ij cyu;j;Jk;

miw/ ngl;bapDs; itj;jyhfhJ. ,Wf;fkhfg; nghUj;jg;gl;l rpy cgfuz mikg;G

fspw;Fg; gupNrhjid Kbtpy; mtw;iwf; fow;Wk; NghJ cilahky; ,Ug;gjw;fhf

rpwpjsT fpuP]; (grease) Njitg;gLk;. xt;nthU gupNrhjid KbtpYk; fz;zhbg;

ghj;jpuj;ij kpff; FWfpa fhyj;jpDs; J}a;ikahf;f Ntz;Lk;. mj;Jld; gad;gLj;jpa

gpd;G ,urhadg; gjhu;j;jq;fisg; ghJfhg;ghd Kiwapy; mfw;Wtjw;Fr; nra;Kiwf;

ifE}ypd; mwpKfj;ij thrpf;f.
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epiw mstPLfspw;F tpj;jpahrkhd tifj; juhRfs; tpQ;Qhd Ma;T$lq;fspy;

gad;gLj;jg;gLfpd;wd. ,it vspa ehd;F Nfhy; juhrpypUe;J vz;fisf; fhl;Lk;

juhR (digital balance) tiu NtWglyhk;.

cU 3.1 ehd;F Nfhy; juhR

Njitahd cgfuzKk; nghUl;fSk;:

cgfuzKk; nghUl;fSk;

ml;ltizapy; gl;bay; ,lg;gl;l fz;zhb cgfuzq;fs;

ehd;F Nfhy; /  Kf;Nfhy; juhR

epWf;Fk; jl;L

epiwr; Nru;khdk; (5g, 10g, 50g)

Kd;mtjhdq;fs;:

gad;gLj;j Kd;G fz;zhb cgfuz cilTfs;> khrhf;fk; vd;gtw;iwr; Nrhjpf;f.

nra;Kiw:

3.1 fz;zhb cgfuzj;ijf; ifahs;jy;:

 Ma;T$lf; ifE}y; mwpKfg; gFjpia cgNahfpj;J gpd;tUk; fz;zhb

cgfuzj;ijf; fz;lwpe;J gpd;tUk; ml;ltizapy; mjid tiuf.

 xt;nthU fz;zhb cgfuzj;jpdJk; gaidf; fye;Jiuahbg; gupNrhjidfspy;

gad;gLj;Jk; nghOJ cs;s Kd;ndr;rupf;iffis ml;ltizg;gLj;Jf.

3.2 ehd;F Nfhy; juhirf; ifahs;jy;:

 ehd;F Nfhy; juhrpYs;s tpj;jpahrkhd $Wfis ,dk; fhz;f.

 vy;yh ehd;F tOf;fpfisAk; (miraf;$ba jpzpTfs;) mit ~~g+r;rpaj;ij||f;

fhl;LkhW efu;j;Jf.

 jl;by; ahNjDk; ,y;yhjijAk; mjd; J}a;ikiaAk; cWjpg;gLj;Jf.

 juhR g+r;rpaj;ijf; fhl;Lfpd;wjh vd;gijr; rupghu;f;f. juhR g+r;rpa thrpg;igf;

fhl;lhtpbd;> ngUtpuy; jpUfhzpiaj; (g+r;rpaj;jpw;Fr; rupnra;Ak; jpUfhzp)

jpUg;gp g+r;rpaj;ij thrpf;Fk; tiu nrg;gQ; nra;f.

 kpfg; ngupa ngWkhdj;jpy; Muk;gpj;J tOf;fpfis mirf;f. xU tOf;fpia

mirf;Fk; Kd;ida epiyf;Fg; gpd;Ndhf;fp mirf;f.
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 mLj;j tOf;fpiaj; juhrpy; rha;T Vw;gLk; tiu mirf;f. mjid Kd;ida

epiyapy; itf;f.

 ,Wjp tOf;fpiaj; juhR g+r;rpaj;ij thrpf;FkhW mirf;f.

 xt;nthU tOf;fpapd; mstPl;il thrpj;J mit vy;yhtw;wpdJk; epiwfisf;

$l;Lf.

 jug;gl;l njupe;j epiwfis cgNahfpj;J mstPLfis vLf;fg; gapw;rp nra;f.

ngWNgWfs;:  3.1 gupNrhjid

fz;zhbg; ghj;jpuk;/    tupg;glk; Nehf;fk; Kd;ghJfhg;G
nghUl;fs;

gupNrhjidf; Foha;fs;

nfhjpFoha;

Kfit

$k;Gf;FLit

epakpg;Gf;FLit

fdkhdf; FLit

tl;l tbtf; FLit

jl;ilabf; FLit

%ba Nghj;jy;

(Nrhjidg;nghUs;

 Nghj;jy;fs;)
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fOtw;Nghj;jy;

Gdy;

msTr;rhb

Fohap

Fohap epug;gp

mstp

Jspg;ghd;

ngj;jpupf; fpz;zk;

fbfhuf; fz;zhb

,yPgpf;fpd; xLf;fp

%bAldhd Glf;Fif

JLg;Gf; fuz;b
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FwL

rhtzk;

Nrhjidf;Foha; jhq;fp

Nrhjidf;Foha;

gpbfUtp

ehd;F Nfhy; juhrpidf; ifahs;jy;

nghUs; tOf;fp 1
mstPL
    (w

1
)/g

tOf;fp 2
mstPL
    (w

1
)/g

tOf;fp 3
mstPL
    (w

1
)/g

tOf;fp 4
mstPL
    (w

1
)/g

epiw mstPL
(w

1
+w

2
+w

3
+w

4
)/g
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fye;Jiuahly;:

 Ma;T$lf; fopTfis vt;thW tifg;gLj;jyhk; vdf; fye;JiuahLf.

 MSDS  jhs;fisg; guhkupj;J itj;jpUg;gjd; Kf;fpaj;Jtk; gw;wpf; fye;JiuahLf.

 Ma;T$lf; fopTfisg; ghJfhg;ghf ntspNaw;Wtjw;fhd xU Kiwia vt;thW

tpUj;jp nra;ayhk; vdf; fye;JiuahLf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) jput /  fiury; fdtsT mstPLfisg; ngWtjw;Fg; gad;gLj;jf;$ba fz;zhb

cgfuzq;fis ml;ltizg;gLj;Jf. xt;nthU  fz;zhb  cgfuzj;jpYk;

msf;ff;$ba ,opTf; fdtsT ahJ?

(2) fz;zhb cgfuzq;fspYs;s (gupNrhjidf; Foha;fs;> Fohapfs;> mstpfs;)

khRf;fis mfw;w ePq;fs; vLf;ff;$ba gbKiwfis tpsf;Ff.
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gupNrhjid 4: epakf; fiury;fisj; jahupj;jy;.

Fwpf;Nfhs;fs;:

(1) ehw;Nfhy; juhR kw;Wk; fz;zhb cgfuzq;fisg; gad;gLj;Jk; jpwidg;

ngWtjw;F

(2) fdtsTfis mstpLk; jpwid tpUj;jp nra;tjw;F

(3) Njitg;gLfpd;w nrwpitAila fiury;fisj; jahupf;Fk; Nju;r;rpiag;

ngWtjw;F

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) xU fiurypd; mikg;igj; jPu;khdpg;gjw;fhd Kiwfs; vit?

(2) %yu; nrwpit tiuaiw nra;f.

(3) njupe;j nrwpitf; nfhz;l fiury; xd;iwj; jahupg;gjw;Fg; gad;gLj;Jk;

fz;zhb cgfuzq;fs; vit?

mwpKfk;:

nrwpT gpd;tUkhW tiuaiw nra;ag;gLk;.

fiuaj;jpd; msT
nrwpT =

fiurypd; fdtsT

1 mol dm-3 fiurnyhd;wpy;> 1 dm3 fiurypy;> 1 mol  msthd fiuak; fhzg;gLk;.

,jd; top c mol dm-3  fiurypy;> c mol  msthd fiuak; 1 dm3 fiurypy; fhzg;gLk;.

Njitg;gLk; fdtsTila fiuriyj; jahupg;gjw;Fj; Njitahd fiuaj;jpd; %y;

msT vkf;Fj; njupapd;> Njitg;gLk; fiuriyj; Njitahd fdtstpy; jahupj;Jf;

nfhs;s KbAk;. cjhuzkhf 1 mol dm-3   nrwpTila> 250 cm3 fdtsTila Na
2
CO

3

fiuriyj; jahupf;f Ntz;bapUg;gjhff; fUJf.

,f;fdtsthd fiurypy; gpurd;dkha; ,Uf;Fk;>

Na
2
CO

3  
,d; msT 

-3 3

3 -3

1 mol dm 250 cm

1000 cm  dm




  =  0.25 mol

0.25 mol msthd Na
2
CO

3   
,d; jpzpT  -1 106 g mol 0.25 mol 

      =  26.5 g

,j;jpzpitj; jpUj;jkhf mse;njLj;J ePupy; fiuj;J> fiurypd; ,Wjpf; fdtsT

250 cm3   MFk; tiu ePiur; Nru;j;Jj; Njitahd fiuriyg; ngw KbAk;.
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Njitahd cgfuzKk; nghUs;fSk;:

cgfuzq;fs; ,urhadq;fs;

fdkhd FLit (250 cm3 ) Na
2
CO

3  
(s)

Kfitfs;

Gdy;

fbfhuf; fz;zhb ,urhadq;fs;

ehw;Nfhy; juhR

fOtw; Nghj;jy;

Kd;dtjhdq;fs;:

 ,urhadg; nghUl;fisj; njhLtijj; jtpu;;f;fTk;.

 fz;zhb cgfuzq;fs; fl;lhak; ed;F Rj;jg;gLj;jg;gly; Ntz;Lk;.

nra;Kiw:

1 mol dm-3   nrwpTila 250 cm3   fdtsTila Na
2
CO

3  
ePu;f; fiuriyj; jahupg;gjw;F>

 ehw;Nfhy; juhrpd; jl;by; fbfhuf; fz;zhbia itj;J epWj;jy;.  ,jd; jpzpT

w g vd;f.

 Njitahd jpzpit cila Na
2
CO

3  
(s) I epWj;Jg; ngwy;.

 Nkw;gb jpzpitg; ngwr; rl;lj;jpy; tOf;fpia nrg;gQ; nra;jy; (26.5+w)g.  juhrpd;

Fwp  g+r;rpaf; Fwpf;Ff; fPNo fhzg;gLk;.

 (juhrpd; Fwp g+r;rpa mstPl;bw;F Neuhf tUk; tiu) Na
2
CO

3  
(s) I juhrpd;

Nkilapy; cs;s fbfhuf; fz;zhbapy; juhR g+r;rpaj;ijf; fhl;Lk; tiu rpwpJ

rpwpjhf ,ly;. ,r;rkak; fbfhuf; fz;zhb 26.5 g  msthd jpz;k Na
2
CO

3 
(s)

 
If;

nfhz;Ls;sJ.

 250 cm3   fdkhd FLitapy; Gdiy itj;Jf; fbfhuf; fz;zhbapy; epWj;njLf;fg;

gl;l Na
2
CO

3 
(s) khjpup KOtijAk; fOT Nghj;jiyg; gad;gLj;jp mjDs;

vLf;fg;gl;l fha;r;rp tbj;j ePuhy; fOtpf; fdkhd FLitf;F khw;wy;. GdiyAk;

mtjhdkhff; fha;r;rp tbj;j ePuhy; fOtp mjpy; xl;bAs;s Na
2
CO

3 
KOikahff;

fdkhd FLitf;F khw;wy;. gpd;du; Gdiy mfw;wp> fdkhd FLitapd; %bia

,Wf;fkhf %b Na
2
CO

3 
(s)

 
 KOikahff; fiuAk; tiu fdkhd FLitia

ed;F FYf;Ff. gpd;du; 250 cm3  Fwp tiu fha;r;rp tbj;j ePiu kpfTk; mtjhdkhfr;

Nru;f;fTk;.

 fOT Nghj;jy; my;yJ fz;zhbf; Fohapiag; gad;gLj;jp ,Wjpf; fdtsitr;

nrg;gQ; nra;aTk;.

 fiurYf;Fg; ngau; Rl;b ,lTk;. ,jpy; fiurypd; ngau;> fiurypd; nrwpT>

fiury; jahupf;fg;gl;l jpfjp vd;gdtw;iwf; Fwpg;gplTk;.
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Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) fPo;j; jug;gl;l fiury;fis vt;thW jahupf;fyhk; vd;gjidr; RUf;fkhf

tpsf;Ff.

(a) 2 mol dm-3, 500 cm3  NaOH fiury;.

(Na = 23,    O = 16,     H = 1)

(b) 0.2 mol dm-3, 100 cm3 K
2
C

2
O

4  
fiury;.

(K = 39,    C = 12,     O = 16)

(2) 1(a)  ,y; $wg;gl;l fiurypd; nrwpT rpwpa mstpy; khWgl;Ls;sjhf khztd;

xUtd; $Wfpd;whd;. NaOH  Ig; gad;gLj;jpr; nrg;gkhd nrwpitAila epak

fiury; xd;iwj; jahupf;f KbahJ ,Ug;gJ Vd; vdf; fye;JiuahLf.

(3) nrg;gkhd nrwpit cila epakf; fiury;fisj; jahupg;gjw;Fg; gad;gLj;jg;gLk;

Kjd;ik epakg; gjhu;j;jq;fisg; (Kjdpak;) ngaupLf.
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gupNrhjid 5: xU  thAtpd;  %yu;f;  fdtsitg;  gupNrhjid %yk;

Jzpjy;.

Fwpf;Nfhs;fs;:

(1) Ma;T$lj;jpy; thAtpidr; Nrfupj;jy; kw;Wk; thAtpd; fdtstpid msj;jy;

Njitahd mwpitAk; jpwidAk; mspj;jy;.

(2) Ma;T$l epiyikfspy; xl;rprd; thAtpd; %yu; fdtsitf; fzpj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) Ma;T$l epge;jidfspy; xl;rprd; thAtpid ntspg;gLj;Jk; jhf;fq;fisg;

gl;bayply;.

(2) Nkw;Fwpj;j jhf;fq;fspy; vJ Ma;T$l epge;jidfspy; xl;rprd; thAtpidr;

Nrfupj;jYf;Fupa msg;gjw;Fk; kpfg; nghUj;jkhdJ vdf; fye;JiuahlYld;

Vd; kw;iwa jhf;fq;fs; nghUj;jkw;wd vdf; $WjYk;.

(3) epak ntg;gepiy kw;Wk; mKf;fj;jpy; xU thAtpd; %yu; fdtsT vd;d?

mwpKfk;:

xU thAtpd; epak %yu; fdtsT vd;gJ> xU %y; thAtpdhy; 0°C kw;Wk; 1atm

mKf;fj;jpy; [mjhtJ epak ntg;gepiy kw;Wk; mKf;fj;jpy; (STP)] milf;fg;gLk;

fdtsT vd tiuaWf;fg;gLk;. xU thAtpy; %yu; fdtsthdJ ntg;gepiy

kw;Wk; mKf;fj;Jld; NtWgLfpd;wJ. ,g;gupNrhjidapy; xl;rprd; thAtpd; %yu;f;

fdtsT jPu;khdpf;fg;gLfpd;wJ. gpd;tUk; jhf;fj;jpidg; gad;gLj;jp xl;rprd; thA

jahupf;fg;gl KbAk;.

2KMnO
4
 (s)   K

2
MnO

4
(s) + MnO

2
(s) + O

2
 (g)

,j;jhf;fj;jpy; thA tpisT xl;rprd; thA kl;LNkahFk;. MfNt> ,q;F eilngWk;

jpzpTf; FiwthdJ xl;rprdpd; jpzpT MFk;. mj;Jld; xl;rprd; thAtpd; fdtsthdJ

,lk;ngau;f;fg;gl;l ePupd; fdtsT Kiwapdhy; mwpag;gLk;.

cyu; xl;rprd; thAtpd; fdtsthdJ jhw;wdpd; gFjpaKf;f tpjpapdhy; fzpf;fg;gLk;.

P
nkhj;jk;

 = 
2OP  + 

2H OP MfNt
2OP  =  P

nkhj;jk;
  - 

2H OP
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,q;F P
nkhj;jk;

 vd;gJ tspkz;ly mKf;fk; mj;Jld; 
2H OP

    
vd;gJ fPOs;s ml;ltizap

ypUe;J ngwg;gLk; ePupd; MtpaKf;fk; MFk;.

  ntg;gepiy (oC) ePupd; ntg;gepiy (oC) ePupd;

MtpaKf;fk; (torr) MtpaKf;fk;   (torr)

20 17.5 29 30.0

21 18.7 30 31.8

22 19.8 40 55.3

23 21.1 50 92.5

24 22.4 60 149.4

25 23.8 70 233.7

26 25.2 80 355.1

27 26.7 90 525.8

28 28.3 100 760.0

gpd;G ehk; ,izg;G thA tpjpapid STP apy; xl;rprd; thAtpd; fdtsitj; Jzpa

KbAk;.

1 1 2 2

1 2

PV PV

T T


,q;F P
1
, V

1
, T

1   
vd;gd STP  epge;jidf;Fupad. mj;Jld; P

2  
(xl;rprd; thAtpd;

gFjpaKf;fk; 
2OP )> V

2
 (msf;fg;gl;l xl;rprd; thAtpd; fdtsT) kw;Wk; T

2

(miwntg;gepiy) vd;gd Ma;T$l epge;jidf;Fupad. STP  epge;jidapy;

fzpf;fg;gl;l  V
1  
,idAk; jahupf;fg;gl;l xl;rprd; thAtpd; %y; vz;zpf;if

mbg;gilapYk; xl;rprd; thAtpd; %yu;f; fdtsitAk; fzpg;gpl KbAk;.

  STP apy; xl;rprd; thAtpd; fdtsT (l)

xl;rprd; thAtpd; %yu;f; fdtsT =
xl;rprdpd; %y;fs; (mol)

Njitahd cgfuzKk; nghUl;fSk;:

cgfuzKk; nghUs;fSk;

msTrhb (L) ntg;gkhdp

1L Kfit ghukhdp

jf;ifAld; nfhjpFoha; Nkw;jl;Lj; juhR

Nghf;F Foha; ,urhadq;fs;

jf;ifAld; fz;zhbg; Nghj;jy; nghl;lhrpak; Ngu;kq;fNdw;W (KMnO
4
)

,wg;gu; Foha;fs;

nfhjpFoha; ,Lf;fpfs;

jhq;fp
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gupNrhjid xOq;fikg;G:

xl;rprd; thAthdJ gpd;tUk; gupNrhjidf; fl;likg;G %yk; ePupd; Nky;Kf/

fPo;Kf ,lg;ngau;r;rpapdhy; Nrfupf;fg;gLk;.

xOq;fikg;G I:

xOq;fikg;G II:

cU 5.1- gupNrhjid xOq;fikg;G

Kd;mtjhdq;fs;:

ghJfhg;Gf; fz;zhb mzpjy;> cyu; KMnO
4     
gad;gLtjid cWjpg;gLj;Jf.

(gUj;jpg; gQ;R)

ePu;
ePu;

gUj;jpg; gQ;R

ePu;

msTrhb

B -  ,lk;ngau;f;fg;gLk; ePu;
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nra;Kiw:

 cyu; KMnO
4 
,d; 5 g I epWj;njLj;J cyu; nfhjpFoha;f;Fs; khw;Wf.

 nfhjpFoha; Nky;Kidf;F mz;ikapy; xU gUj;jpg; gQ;rpid milf;Ff.

 KMnO
4
> nfhjpFoha;> gUj;jpg;gQ;R ,d; nkhj;jj; jpzpit msj;jy;. (m

1
)

 NkNyAs;s glj;jpw;fhl;bagb cgfuz xOq;fikg;igr; nra;tJld; nfhjp

Fohapid nkJthfr; #lhf;Ff.

 350 - 400 cm3  ePiu xl;rprd; thA ,lk;ngau;f;Fk; tiu njhlu;e;J #lhf;Ff.

gpd;du; nfhjpFohapid miwntg;gepiyf;Ff; Fspu;tjw;F mDkjpf;Ff.

 nfhjpFohapidAk; mjd; cs;slf;fj;ijAk; kPz;Lk; epWf;Ff.  (m
2
)

 ,U nfhs;fyq;fspYk; cs;s ePu;kl;lq;fs; rkkhFk; tiu B f;Fs; cs;s

,wg;gu; Fohapid mfw;Wf. Foha; B apy; kpFjpahf cs;s ePuhdJ Kfitf;Fs;

khw;wg;gl;ljid cWjpg;gLj;Jf.

 msTr;rhbiag; gad;gLj;jp ,lk;ngau;f;fg;gl;l ePupd; fdtsit msf;Ff.

 miwntg;gepiy> mKf;fj;jpidg; gjpT nra;f.

ngWNgWfs;:

       thrpg;Gf;fs;

nfhjpFohapidAk; mjd; cs;slf;fj;ijAk;

#lhf;f Kd; epWf;Ff. (m
1
)/g

nfhjpFohiaAk; mjd; cs;slf;fq;fisAk;

ntg;gkhf;fpa gpd; epWf;Ff. (m
2
)/g

,lk;ngau;f;fg;gl;l ePupd; fdtsT (mjhtJ

xl;rprd; thAtpd; fdtsT)/(ml)

ntg;gepiy / 0C

mKf;fk; / mm Hg

fzpg;Gfs;:

(a) nkhj;j mKf;fj;jpypUe;J miwntg;gepiyapYs;s ePuhtpapd; mKf;fj;ijf;

fopg;gjd; %yk; cyu; O
2
  ,d; mKf;fj;jpidj; (

2OP ) jPu;khdpj;jy;. (thA O
2

apidg; gad;gLj;jpdhy;)

2 2O H OP P P nkhj;jk;

2 2O H OP P P nkhj;jk;

,q;F Pnkhj;jk;  vd;gJ tspkz;ly mKf;fk; kw;Wk; 
2H OP   vd;gJ

miwntg;gepiyapy; ePupd;  MtpaKf;fkhFk;. jug;gl;l ml;ltizapypUe;J

mwpe;J nfhs;f.

2OP              torr



32

f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
          myF 4   rlg;nghUspd; thA epiy

(b) ,t;tKf;fj;ij ‘torr’   ,ypUe;J atm f;F khw;Wf.

2OP              atm

(c) ,ize;j thAr; rkd;ghl;bidg; gad;gLj;jp xl;rprd; thAtpd; fdtsit STP

,y; fzpj;jy;.

O
2 
 ,d; fdtsT STP  = ................ l

(d) gupNrhjidapypUe;J cUthf;fg;gl;l xl;rprd; thAtpd; %y;fs; = (m
1
 – m

2
)g /

32 g/mol

(e) xl;rprd; thAtpd; %yu; fdtsT

xl;rprd; thAtpd; fdtsT (l)

xl;rprd; thAtpd; %yu; fdtsT  =
xl;rprdpd; %y;fs; (mol)

  =    ..................... l /mol

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) fye;Jiuahly;:

(a) nfhjpFohapy; Vd; gUj;jpg; gQ;R milf;fg;gLfpwJ.

(b) cs;slf;fq;fspd; jpzpit msf;f Kd; Fohapid miwntg;gepiyf;F

Fspu tpLtjd; Kf;fpaj;Jtk; ahJ?

(c) Foha; B  I mfw;w Kd; ePu; kl;lq;fisr; rkg;gLj;jypd; Kf;fpaj;Jtk;

ahJ?

(2) fw;ifg; ngWkjpAld; xg;gpLk;NghJ %   tOitf; fzpj;jy;.
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gupNrhjid 6: Ijurdpd; %yu; fdtsitg; gad;gLj;jp kfdPrpaj;jpd;

njhlu;gZj;jpzpitg; gupNrhjid thapyhfj; Jzpjy;.

Fwpf;Nfhs;:

cNyhfq;fspd; njhlu;gZj;jpzpitj; Jzptjpy; ,yl;rpa thA tpjpapdJk; jhw;wdpd;

gFjpaKf;f tpjpapdJk; gpuNahfq;fisj; jUjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) ePUld; jhf;fKwhj> ntt;NtW thAf;fisg; gl;baw;gLj;Jf.

(2) Ijhd mkpyq;fSld; tpiuthfj; jhf;fKWk; cNyhfq;fisg; gl;baw; gLj;jYk;>

<Lnra;j ,urhadr; rkd;ghLfis vOJjYk;

(3) ,yl;rpa thA tpjp kw;Wk; jhw;wdpd; gFjpaKf;f tpjpfisf; $Wjy;. vy;yh

gjq;fisAk; tiuaWj;jy;.

(4) Ma;T$lj;jpy; thAf;fisr; Nrfupg;gjw;fhfg; gad;gLj;jf;$ba ntt;NtW

El;gq;fisg; gl;bayply;.

mwpKfk;:

thAf;fs; cs;slq;fpa ,urhadj; jhf;fq;fspy;> gPrkhdj; njhlu;Gfisj; jPu;khdpj;jypy;>

thAf; fdtsT mstPLfs; trjpahf tupKiwiaj; jUk;. Fwpj;j cNyhfq;fSld;

mkpyq;fspd; jhf;fj;jpy; Ijurd; thA ntsptplg;gLk;. ,g;gupNrhjidapy; kfdPrpaj;

Jld; Ijhd HCl ,d; jhf;fj;jpdhy; ntspg;gLj;jg;gLk; Ijurd; thAtpd; njhifahdJ

kfdPrpaj;jpd; njhlu;gZj;jpzpitj; Jzptjpy; gad;gLj;jg;gLk;.

Mg (s) + 2HCl (aq)     MgCl
2
 (aq) + H

2
 (g)

,j;jhf;fj;jpy; ntspg;gLk; Ijurd; thAthdJ ePz;l> nky;ypa gbtFf;if nra;ag;gl;l

fz;zhbf; Fohapy; my;yJ thAkhdp (eudiometer) my;yJ mstp nfhz;L ePupd;

,lg;ngau;r;rpapdhy; Nrfupj;J mjd; fdtsTk; msf;fg;gLk;.

ePUk; mjDs; njhLifapYs;s thATk; miwntg;gepiyailtjw;F NghJkhd

msT Neuk; toq;fg;gLk;. Vndd;why; thAtpd; ntg;gepiyahdJ ePupd;

ntg;gepiyahf vLj;Jf; nfhs;sg;gLk;. thAkhdpf;F (eudiometer) ntspNaAs;s ePu;

kl;lj;JlDk; thAkhdpf;Fs;NsAs;s ePu;kl;lj;JlDk; rkkhFk; tz;zk; mJ

rPu;g;gLj;jg;gLk;. ,r;nraw;ghlhdJ thAkhdpapy; cs;s mKf;fk; ntspNaAs;s

tspaKf;fj;jpw;Fr; rkkhf;fg;gLtjid cWjpg;gLj;Jk;. ePuhdJ xU Fwpg;gplj;jf;fsT

MtpaKf;fj;ijf; nfhz;bUg;gjdhy;> ePupd; kPJ Ijurd; Nrfupf;fg;gLtjdhy; J}a

Ijurd; thAtpd; mKf;fj;ijg; ngWtjw;fhf (cyu;epiy Ijurd;) ehk; ePupd;

MtpaKf;fj;ijf; fopf;f Ntz;Lk;.
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jhw;wdpd; gFjpaKf;fj;jpypUe;J cyu; Ijurd; thAtpd; mKf;fk; (P
H2

) fzpf;

fg;gLk;.

P
nkhj;jk;

 =  
2HP + 

2H OP  MfNt
2HP =  P

nkhj;jk;
 - 

2H OP

,q;F P
nkhj;jk;

 vd;gJ (thAkhdpAs; cs;s mKf;fk;) tspaKf;fk;> 
2H OP

  
(ePupy;

MtpaKf;fk;) vd;gJ thAkhdpapDs; ePupd; Mtpahjyhy; cQj;jg;gLk; mKf;fk;

MFk;. fPNoAs;s MtpaKf;fk; vjpu; ntg;gepiy ml;ltizapd; ePupd; MtpaKf;fj;ij

ehk; ngw;Wf; nfhs;syhk;.

ntg;gepiy ePupd; MtpaKf;fk; ntg;gepiy        ePupd; MtpaKf;fk;

      (oC)             (torr)                          (oC)    (torr)

       20             17.5         29 30.0

       21             18.7         30 31.8

       22             19.8         40 55.3

       23             21.1         50 92.5

       24             22.4         60 149.4

       25             23.8         70 233.7

       26             25.2         80 355.1

       27             26.7         90 525.8

       28             28.3       100 760.0

vdNt Ijurd; thAtpd; fdtsT (V)  mwpag;gl;likahy; ,yl;rpa thA tpjpapypUe;J

Nrfupf;fg;gLk; Ijurd; thAtpd; %y; vz;zpf;if (n) fzpf;fg;gl KbAk;.

PV
n

RT
 (,q;F 

2HP
  
gad;gLj;jg;gLk;. P

nkhj;jk; 
my;y. R = 8.314 J K-1 mol-1)

Mg  f;Fk; H
2
 f;Fk; ,ilapyhd gPrkhdk; 1 : 1 Mf miktjdhy; HCl  cld;

jhf;fkilAk; Mg  ,d; %y; vz;zpf;ifia ehk; fzpf;f KbAk;. jhf;fkile;j Mg

ehlhtpd; jpzpT mwpag;gl;ljhy; kfdPrpaj;jpd; njhlu;gZj;jpzpit ehk; gpd;tUkhW

fzpf;f KbAk;.

     Mg  ehlhtpd; jpzpT (g)
Mg  ,d; njhlu;gZj;jpzpT =

      Mg  ,d; %y;fs; (mol)
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Njitahd cgfuzKk; nghUs;fSk;:

cgfuzq;fs; ,urhadq;fs;

thAkhdp /   mstp kfdPrpak; ehlh (fPyk;)

1 l Kfit Cu  fk;gpj; Jz;nlhd;W

mstpg; gpbfUtp 2 M HCl

mstpj;jhq;fp

ntg;gkhdp

ghukhdp

gupNrhjid xOq;fikg;G:

gpd;tUk; gupNrhjid xOq;fikg;G %yk; Ijurd; thAthdJ ePupd; ,lg;ngau;r;rp

%yk; Nrfupf;fg;gLk;. thAkhdpf;Fg; gjpyhf xU mstpia mjd; Nkw;gFjpahdJ

fPo;Nehf;fpa epiyapy; mikAkhW itj;Jg; gad;gLj;jyhk;.

cU 6.1- thA Nrfupg;G kw;Wk; ePupy;

,lg;ngau;r;rpf;Fj; jiyfPo;

epiyapy; thAkhdp fhl;lg;gl;Ls;sJ.

Kd;mtjhdq;fs;:

mkpyq;fisf; ifahSk;NghJ ifAiwfis mzpaTk;.

nra;Kiw:

 gbtFf;if nra;ag;gl;l 10 cm3 rhbapy; (msTrhb) 2 mol dm-3 , 5 cm3  HCl MdJ

mbapy; vLf;fg;gLk;.

 HCl  ,d; Nkw;gFjpapy;> mjDld; fyf;fhjthW ftdkhf ePiu tope;Njhl tpl;L>

rhb KOtjidAk; jputj;jhy; epug;Gf.

,wg;gu; milg;ghd;

E}y;

kfdPrpak; RUs;

jhq;fp

mstpf; ft;tp

thAkhdp

H
2
O kw;Wk; HCl fiury;
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 xU 1 cm Mg  ehlh (fPyk;) (~ 0.05g ) ,id JisAs;s jf;ifapy; nghUj;jp> gpd;

mj;jf;ifia gbtFf;if nra;ag;gl;l rhbapd; Edpapy; milf;Ff.

 ePu; epug;gg;gl;l 1 l Kfitf;Fs; Nkw;gb msTr;rhbia mjd; me;jk; ePUf;Fs;

mikAkhW jiyfPohf> tpiuthf itf;Ff.

 ePUf;Fs; HCl  ,d; guTifahy; jhf;fk; njhlf;fg;gl;L thAthdJ jiyfPohd

thAr; rhbapDs; Nrfupf;fg;gLk;. jhf;fk; Kw;whd gpd;du; msTrhbapDs;Sk;

KfitapDs;Sk; cs;s ePu; kl;lq;fs; rkkhf;fg;gl;L thAtpd; fdtsT

jPu;khdpf;fg;gLk;. ,g;gupNrhjid Kk;Kiw kPs Nkw;nfhs;sg;gLk;.

ngWNgWfs;:

nra;Kiw  nra;Kiw  nra;Kiw      ruhrup

thrpg;G (1)  thrpg;G (2)  thrpg;G (3)

Mg ,d; epiw (g)

cUthd H
2
 thA fdtsT (cm3)

ntg;gepiy (oC)

H
2
O ,d; gFjpaKf;fk; (torr)

fzpg;Gfs;:

(a) cyu; H
2  
,d; mKf;fk;  

2HP  MdJ nkhj;j mKf;fj;jpypUe;J ePupd; Mtp

aKf;fj;ij fopj;Jj; jPu;khdpf;fg;gly;.

2 2H H OP P P nkhj;jk;

2 2H H OP P P nkhj;jk;

,q;F Pnkhj;jk;  (thAkhdpapDs; cs;s mKf;fk;) MdJ tspkz;ly mKf;fk;

MfTk; 
2H OP  (ePupd; MtpaKf;fk;) vd;gJ thAkhdpapy; ePupd; Mtpahjyhy;

Vw;gLj;Jk; Mtp cQw;Wk; mKf;fkhFk;. ntg;gepiy rhu;ghd ePupd;

MtpaKf;fkhdJ filrpg; gf;fj;jpYs;s ml;ltizapypUe;J ngw;Wf;

nfhs;syhk;.

2HP             torr

(b) ,t;tKf;fj;ij torr   ,ypUe;J atm f;F khw;Wf.  (760.0 torr = 1 atm)

2HP             atm

(c) ,yl;rpa thAr; rkd;ghl;ilg; gad;gLj;jp ckJ (gupNrhjid tpisthf)

gupNrhjid %yk; ePu; jahupj;j H
2 
 thAtpd; %y; vz;zpf;ifiaf; fzpf;Ff.

thA khjpup R f;F nghUj;jkhd> jpUj;jkhd myFfis ePq;fs; gad;gLj;J

tjid cWjp nra;f.

H
2 
 ,d; %y;fs; = ................ mol
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(d) MfNt Mg f;Fk; H
2  
f;Fk; ,ilapyhd gPrkhdj;ijg; gad;gLj;jp Mg  ,d;

%y;fis mwpayhk;. MfNt Mg  ,d; njhlu;gZj;jpzpitf; fzpf;fyhk;.

Mg  ,y; njhlu;gZj;jpzpT = .......................... g mol-1

fye;Jiuahly;:

 tOf;fSf;Fr; rhj;jpakhd fhuzpfisf; fye;JiuahLf.

 cz;ikahd ngWkhdj;Jld; njhlu;ghd tO E}w;WtPjj;ijj; Jzpf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) ,g;gupNrhjidapy; gad;gLj;jf;$ba ntt;NtW cNyhfq;fisf; fhuzq;

fSld; jUf.

(2) xU rpwpa Jz;L Cu  fk;gpahdJ  Ijurdpd;  cUthf;fg;gLk; msitg;

ghjpf;Fkh? fhuzq;fs; jUf.

(3) ntz;fyj;jpYs;s Cu  ,y; %  kw;Wk; Zn  ,y; %  mwpa ,g;gupNrhjidiag;

gad;gLj;j KbAkh? RUf;fkhf tpsf;Ff.
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gupNrhjid 7: gupNrhjid uPjpahf mkpy /  %y (rk msT gjhu;j;jq;fis

cgNahfpj;J)eLepiyahf;fy; ntg;g cs;Siwiaj; Jzpjy;.

(NaOH - HCl,  KOH - HNO
3
,  NaOH - CH

3
COOH,  NH

4
OH - HCl)

Fwpf;Nfhs;fs;:

(1) xU ,urhad jhf;fk; eilngWk; nghOJ Vw;gLk; ntg;gepiy khw;wj;ij

vt;thW msf;fyhk; vdf; fw;wy;.

(2) gupNrhjid uPjpahf mkpy - %y jhf;fq;fspd; eLepiyahf;fy; ntg;g cs;Siw

iaj; Jzpjy;.

Ma;T$l Kd;Maj;j tpdh:

(1) jhf;fpfspdJk; tpisTfspdJk; ntg;g cs;Siwg; ngWkhdq;fs; njupe;jhy;

jhf;fj;jpd; ntg;g cs;Siwia vt;thW kjpg;gpLtPu;fs; vd tpsf;Ff.

(2) epiyr; nraw;ghLfs; vd;why; vd;d vd;gij tpsf;fp> mtw;wpw;Fr; rpy cjhuzq;

fis Kd;itf;Ff.

mwpKfk;:

ngUk;ghyhd ngsjPf> ,urhad khw;wq;fs; khwh mKf;f epge;jidfspy; elf;fpd;wd

my;yJ elj;jg;gLfpd;wd. jhf;fq;fs; nghJthf Ma;T$lj;jpy; cjhuzkhfr;

#oYf;Fj; jpwe;Js;s FLitfs;> Kfitfs; my;yJ Nrhjidf;Foha;fspy; jhf;fq;fs;

elj;jg;gLfpd;wd. vdNt Vwj;jho xU tspkz;ly mKf;fj;jpy; elj;jg;gLfpd;wd

(1 t.k.m. 510 Pa ). khwh mKf;f nrad;Kiwfspy; njhFjpapd; cs;NsAk;

ntspNaAk; ghAk; ntg;gj;ij mstpLtjw;F ,urhadtpayhsu; H  vd;w FwpaPl;bdhy;

Fwpf;fg;gLk;. ntg;g cs;Siw vd miof;fg;gLk; ,ay;igg; gad;gLj;Jfpd;wdu;.

mjhtJ ,urhadtpayhsu; khwh mKf;fj;jpy; ntg;gk; = ntg;g cs;Siw vd;w

njhlu;igg; gad;gLj;Jfpd;wdu;. ntg;g cs;Siw Xu; tpuptpay;G. ,jd; ngWkhdk;

gjhu;j;jj;jpd; mstpy; jq;fpAs;sJ. xU gjhu;j;jj;jpd; ntg;g cs;Siwiaj; JzptJ

rhj;jpakd;W. vdNt ehk; cz;ikahf msg;gJ ntg;g cs;Siw khw;wj;ijNa ( )H .

jhf;f ntg;g cs;Siw khw;wk; rxnH  tpisTfspd; ntg;g cs;Siwf;Fk; jhf;fpfspd;

ntg;g cs;Siwf;FkpilNa cs;s NtWghlhFk;.

Pr Re tanrxn oducts ac tsH H H  

ntg;gk; (Q)

ntg;g cs;Siw khwh mKf;fj;jpy; ntg;gj;jpw;Fr; (Q) rkkhf ,Ug;gjhy;> ntg;g

khw;w mstPLfisf; fUJNthk;. nghJthf Ma;T$lj;jpy; ngsjPf ,urhad nrad;

Kiwfspy; Vw;gLk; ntg;g khw;wk; fNyhupkhdp nfhz;L msf;fg;gLk;. fNyhupkhdp

vd;gJ ,r;nrad;KiwfSf;Nfw;g rpwg;ghf tbtikf;fg;gl;l %ba ghj;jpuk;. ntg;g

khw;wq;fisf; fzpg;gjw;Fj; jd;ntg;gk;> ntg;gf;nfhs;ssT gw;wpa tpsf;fj;ij

Kjypy; ngwNtz;Lk;.
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xU gjhu;j;jj;jpd; jd;ntg;gk; (c) - xU fpuhk; gjhu;j;jj;ij xU ghif nry;rparpD}lhf

my;yJ xU nfy;tpD}lhf cau;j;Jtjw;Fj; Njitahd ntg;gk;. ntg;gf;nfhs;ssT

(C) - xU gjhu;j;jj;jpd; ntg;gf;nfhs;ssT vdg;gLtJ gjhu;j;jj;jpd; jug;gl;l msit

xU ghif nry;rpa]; my;yJ xU nfy;tpD}lhf cau;j;Jtjw;Fj; Njitahd

ntg;gk;. jd;ntg;gk; Xu; nrwptpay;G@ ntg;gf;nfhs;ssT Xu; tpup,ay;G. xU gjhu;j;j;jpd;

ntg;gf;nfhs;sstpw;Fk; jd;ntg;gj;jpw;Fkpilapyhd njhlu;G

C = mc

Fwpg;G :- rpyNtisfspy; s jd;ntg;gj;ijf; Fwpg;gpLtjw;Fk; gad;gLj;jg;gLfpd;wJ.

jd;ntg;gk; (c),  gjhu;j;jj;jpd; msT (m),   gjhu;j;jj;jpd; ntg;gepiy khw;wk; t

(ntg;gepiy K  ,y;) Mfpad njupe;jpUe;jhy; xU Fwpj;j nrad;Kiwapy; cs;nsLf;fg;

gl;l my;yJ ntsptplg;gl;l ntg;gj;ijg; gpd;tUk; rkd;ghl;ilg; gad;gLj;jpf;

fzpf;fyhk;.

       Q mc t    my;yJ   Q mc T 

ntg;g cs;Siw khw;wk; gpd;tUk; rkd;ghl;bdhy; jug;gLk;.

 

Q
H

 
 
   
 
 
  

jhf; fpfspd; %y; vz;zpf;if

   (vy;iyg; gLj; Jk; )

MrpupaUf;fhd Fwpg;G:

ehd;F njhFjpg; gupNrhjidfisAk; nra;tjw;F tFg;ig ehd;F FOf;fshfg;

gpupg;gJld;> ngWNgWfisg; gfpu;e;J nfhs;sr; nra;a Ntz;Lk;.

Njitahd cgfuzKk; nghUs;fSk;:

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

gpsh];upf; Nfhg;ig my;yJ Kfit (100/250 cm3) 2.00 mol dm-3NaOH ~ 250 cm3

250/500 cm3 Kfit 2.00 mol dm-3HCl ~ 250 cm3

ntg;gkhdp 2.00 mol dm-3 HNO
3
 ~ 100 cm3

fz;zhbf;Nfhy; 2.00 mol dm-3 KOH ~ 100 cm3

2 msTr;rhbfs; (100 cm3) 2.00 mol dm-3 CH
3
COOH ~ 100 cm3

2.00 mol dm-3 NH
4
OH ~ 100 cm3
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gupNrhjid xOq;fikg;G:

gpd;tUk; tiuglj;jpy; tpgupj;jthW gupNrhjid mikg;ig mikf;Ff.

cU 7.1 gupNrhjid xOq;fikg;G

nra;Kiw:

HCl - NaOH

 gpsh];jpf; fpz;zk; 250 cm3 I KfitapDs; glj;jpw; fhl;bathW itf;fTk;.

 50.0 cm3 > 2.00 mol dm-3 HCl I fpz;zj;jpDs; ,l;L ntg;gepiyia msf;f.

 50.0 cm3 > 2.00 mol dm-3 NaOH I KfitapDs; khw;Wf.  mj;Jld; ntg;gepiyia

msf;fTk;.

 HCl I nfhz;l gpsh];jpf; fpz;zj;jpDs; NkNy msf;fg;gl;l NaOH I cldbahfr;

Nru;f;fTk;. 30 nrf;fd;fs; ,ilntspfspy; cr;r ntg;gepiy ngWk; tiu ntg;g

epiyia msf;fTk;.

kw;iwa mkpy - %y NrhbfSf;F NkNy cs;s nrad;Kiwiaj; jpUk;gTk;

nra;aTk;. xt;nthU gupNrhjidiaAk; Muk;gpf;f Kd; gpsh];jpf; fpz;zk;> ntg;gkhdp>

fz;zhbf;Nfhy; Mfpatw;iwj; Jg;guthf;fTk;.

KbTfisg; gpd;tUkhW gjpT nra;f.

gupNrhjidg; ngWNgWfs;:

jhf;fk;: (aq) (aq) (aq) 2 ( )NaOH +HCl NaCl H O l 

HCl, NaOH  ,d; fiurypd; ,Wjp fiurypd;

Muk;g ntg;gepiy /0C* ntg;gepiy /0C t /0C

jhf;fk;: (aq) 3(aq) 3(aq) 2 ( )KOH +HNO KNO H O l 

HNO
3
, KOH  ,d; fiurypd; ,Wjp fiurypd;

Muk;g ntg;gepiy /0C* ntg;gepiy /0C t /0C

ntg;gkhdp

%b

gpshj;jpf;Ff; Nfhg;ig

Kfit (250 cm3)

fz;zhbf;Nfhy;
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jhf;fk;: (aq) 3 (aq) 3 (aq) 2 ( )NaOH +CH COOH CH COONa H O l 

NaOH, CH
3
COOH  ,d; fiurypd; ,Wjp fiurypd;

Muk;g ntg;gepiy /0C* ntg;gepiy /0C t /0C

jhf;fk;: (aq) 4 (aq) 4 (aq) 2 ( )HCl +NH OH NH Cl H O l 

HCl, NH
4
OH  ,d; fiurypd; ,Wjp fiurypd;

Muk;g ntg;gepiy /0C* ntg;gepiy /0C t /0C

* fiury;fspd; Muk;g ntg;gepiy NtWgl;ljhf ,Ug;gpd; ruhrup ntg;gepiyia

vLf;fTk;.

fzpg;Gfs;:

xt;nthU epfo;tpYk; jhf;fpfspd; msitf; (%y;fis) fzpf;fTk;. xt;nthU

jhf;fj;jpYk; (epfo;tpYk;) ntsptplg;gl;l ntg;gj;ijf; fzpf;fTk;. ePupd; jd;ntg;g

nfhs;ssT 4.2 Jg-1K-1, ePupd; mlu;j;jp 1.000 g cm-3 > fiurypd; fdtsT 200 cm3.

Q = mcΔT

3 -3 -1Q = (100 cm 1.000 g cm ) 4.2 J K T = ............. J  

gpd;tUk; rkd;ghl;il cgNahfpj;J> xt;nthU jhf;fj;jpw;Fkhd neuΔH I KJ mol-1

,y; fzpf;fTk;.

-1
neuΔH ........K J mol

Q
 
jhf; fpfspd; %y; fs; (vy;iyg; gLj; JtJ)

Ma;T$lr; Nrhjidapd; gpd;dhd tpdhf;fs;:

(1) ,g;gupNrhjidapy; tOf;fs; Vw;gLtjw;fhd %yq;fisj; jUf.

(2) Q  ,w;F Kd;dhd kiwf; FwpaPl;bw;fhd fhuzk; vd;d?

(3) 2.00 mol dm-3 NH
4
Cl  fiury; cq;fSf;F jug;gl;Ls;sJ vd epidj;Jf; nfhs;

Sq;fs;. ,f;fiuriyf; nfhz;L gupNrhjid nra;ahJ>

(aq) 4 (aq) 4 (aq) 2 ( )HCl  + NH OH  NH Cl H O l    vDk;  jhf;fj;jpd; ntg;g cs;Siw

khw;wj;ij vt;thW fzpg;gPu;fs; vd tpsf;Ff.  ePq;fs;  gupNrhjid  %yk;

ngw;w ngWkhdj;Jld; ,g;ngWkhdj;ij xg;gpLq;fs;.
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gupNrhjid 8: vRtpd; tpjpiag; gupNrhjid %yk; nra;Jfhl;ly;.

Fwpf;Nfhs;fs;:

(1) xU Gwntg;gj;jpd; ntg;g cs;Siw khw;wj;ijj; Jzptjw;F jhf;fp A I

tpisT B  ahf khw;Wtjw;F ,U NtWgl;l ghijfis cgNahfpj;Jg; ngwg;gLk;.

(2) Nkw;gb njhFjpf;fhd vR tpjpiar; nra;J fhl;ly;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) xU jhf;fj;jpd; ntg;g cs;Siwia tiuaWf;fTk;.

(2) xU jhf;fj;jpd; ntg;g cs;Siwiag; gupNrhjid uPjpahf vt;thW ePq;fs;

JzptPu;fs;?

(3) vt; epge;jidfspd; fPo; xU jhf;fj;jpd; ntg;gk; mj;jhf;fj;jpd; ntg;g

cs;Siwf;F (khw;wj;Jf;F) rkkhFk; vd;gij tpsf;Ff.

(4) gpd;tUk; mtjhdq;fspD}lhf Nrhbak; Ijnuhl;irl;bd; (NaOH) fiurypd;

ntg;gk; ( )H fiury;  I KJ mol-1 fzpf;fTk;.  25 0C ,y; 100 cm3 ePiuf; nfhz;l

gpsh];upf; fpz;zj;jpDs; 4.00 g  NaOH  Nru;f;fg;gl;L> NaOH  Kw;whf fiue;j

NghJ ntg;gepiy 35 0C. ePupd; jd;ntg;gf;nfhs;ssT = 4.2 Jg-1K-1> ePupd; mlu;j;jp

= 1.000 g cm-3  Na = 23, O = 16, H = 1 (in g mol-1) gpsh];upf; Nfhg;igapdhy;

cwpQ;rg;gl;l ntg;gk; Gwf;fzpf;fj;jf;fJ.

(5) Nkw;$wpa gupNrhjid khjpupfSf;F fNyhupkhdpapd; cgNahfk; Vd;

Kf;fpakhdJ?

mwpKfk;:

ntg;g ,urhadj;jpy;> Ma;T$lj;jpy; xU vspa jhf;fj;jpdhy; nra;aKbahj nray;

Kiwfspd; ntg;g cs;Siw khw;wj;ijj; Jzptjw;F vRtpd; tpjp gpuNahfpf;fg;

gLfpd;wJ. nghJthf vRtpd; tpjp $WtjhtJ> ~~xU jhf;fj;jpd; ntg;g cs;Siw

khw;wk; H  (my;yJ 0H  epak epge;jidfspy; mr;nrad;Kiw vLj;Jr; nry;yg;

gLk; nghOJ) jhf;fk; eilngWk; ghijfspy; jq;fpapuhJ mjd; Muk;g epiy>

,Wjp epiyfspy; kl;Lk; khwhg; ngWkhdk; jq;fpAs;sJ.|| (ntg;g cs;Siw

khw;wk; jhf;fg;ghijapy; jq;fpapUg;gjpy;iy.)

,g;gupNrhjidapy; gpsh];jpf; Nfhg;ig (Xu; fhtyp vd vLj;Jf; nfhs;sg;gLfpd;wJ)

%d;W ntt;NtW jhf;fq;fspy; ntsptplg;gLk; ntg;gj;ij msg;gjw;Fg; gad;gLj;jg;

gLk;. ,tw;wpy; Xu; jhf;fk; kw;Wk; ,U jhf;fq;fspd; Nru;khdk; vd njuptpf;fg;gLfpwJ.

vRtpd; tpjpg;gb xU jhf;fj;jpd; ntg;g cs;Siw khw;wk;> kw;w ,U jhf;fq;fspd;

ntg;g cs;Siw khw;wj;jpd; $l;Lj;njhiff;Fr; rkkhf mikAk;. ,g;gupNrhjidapd;

Nehf;fk; jhf;f ntg;gq;fis mse;J vRtpd; tpjpia cWjpg;gLj;JtNj> ,g;

gupNrhjidapy; ehk; gad;gLj;Jk; jhf;fq;fshtd:
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ghij I:

jhf;fk; A : 3
2NaOH (s) {10g}+H O ( ) {125 cm }  NaOH (aq)l 

1H

jhf;fk; B : 3 3
2NaOH(aq){2M 125 cm }+HCl(aq){2M 125 cm }  NaCl(aq) + H O( )l

2H

ghij II:

jhf;fk; C : 3 3 3
2HCl (aq)  {2M, 125 cm } H O ( ){125 cm }  HCl (aq) {1M, 250 cm } l 

3H

jhf;fk; D : 3
2NaOH (s)  {10g} HCl (aq) {1M, 250 cm }  NaCl (aq) + H O ( )l 

4H

Nkw;gb jhf;fj;jpy; ghij I> ghij II Mfpatw;wpd; ntg;g cs;Siw khw;wq;fs;

xNu msthf ,Ug;gij ehk; fhzyhk;. MfNt> vRtpd; tpjpg;gb ehk; jhf;fq;fspd;

ntg;gj;ij (Q) xd;W Nru;f;f KbAk;. mNjNghd;Nw ntg;g cs;Siw khw;wKk;.

,j;jhf;fq;fs; ePu; fiurypy; elj;jg;gl;likahy; njhFjpapdhy; ntsptplg;gl;l

(cs;nsLf;fg;gl;l) rf;jp ePUld; gupkhw;wg;gLfpd;wJ vd vLj;Jf; nfhs;sg;gLfpd;wJ.

(fiury;fs; Ijhdjhf ,Ug;gjhy; mtw;wpd; ntg;g ,ay;Gfs; ePUf;Fr; rkk; vdf;

nfhs;fpd;Nwhk;.) cjhuzkhf xU jhf;fk; ntg;gj;ij ntsptpl;lhy; (Gwntg;gj;

jhf;fk;) ePupd; ntg;gepiy caUk;.  kWGwkhf ghu;f;Fk;nghOJ Xu; mfntg;gj;jhf;fk;

ePupy; ,Ue;J ntg;gj;ij cwpQ;Rk;. ,jdhy; ePupd; ntg;gepiy FiwtilAk;. ,J

jhf;f ntg;gj;ij vspa fzpg;Gfshy; fzpg;gjw;F  toptFf;fpd;wJ. Kjypy; (ePupd;

ntg;gepiy khw;wj;ij msg;gjd; %yk;) gpd;tUk; rkd;ghl;il cgNahfpj;J>

ePupdhy; cwpQ;rg;gl;l my;yJ ntsptplg;gl;l ntg;gj;ij water(Q ) fzpf;Ff.

Q mc T 

,r;rkd;ghl;by; m  ePupd; jpzpT (vspjhf> 1.00 cm3 ePupd; jpzpT 1.00 g)  s ePupd;

jd;ntg;gf; nfhs;ssT 4.2 J g-1K-1> T  msf;fg;gl;l ntg;gepiy khw;wk;. ,g;

gupNrhjidapy; ntg;gk; gpsh];upf; Nfhg;igf;F my;yJ fNyhupkhdpf;F ,of;fg;gl

tpy;iy vd vLj;Jf; nfhs;sg;gLfpd;wJ. (,t; vLNfhs; Kw;wpYk; cz;ikahd

xd;wy;y). gpsh];jpf; Nfhg;ig xU fhtyp vd vLj;Jf; nfhs;Sk; nghOJ ( 0)Q fNyhup

fiuriyj; jhf;fj;jpd; nghOJ ,of;fg;gLk; ntg;gk; KOtJk; fiurypy; cs;s

ePupdhy; Vw;Wf; nfhs;sg;gLfpd;wJ vd ehk; vLj;Jf; nfhs;fpd;Nwhk;. mj;Jld;

#oYf;Nfh> Nfhg;igf;Nfh ntg;gk; ,of;fg;gltpy;iy vd vLj;Jf; nfhs;fpd;Nwhk;.
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vdNt>

Q Q (jhf;fk; ) euP ;

MfNt> jhf;fj;jpd; ntg;g cs;Siw khw;wj;ijj; jUtJ>

Q
H

 
    

 jhf; fpfspd; %y; vz;zpf;if (vy;iyg; gLj; JtJ)

Njitahd cgfuzKk; nghUs;fSk;:

           cgfuzq;fs;   ,urhadg; gjhu;j;jq;fs;

jpz;k NaOH tpy;iyfs; 40g

250 / 500 cm3 Kfit -3 31.00 mol dm  NaOH 250 cm

ntg;gkhdp -3 32.00 mol dm  HCl 500 cm

fz;zhbf;Nfhy; fha;r;rp tbj;j ePu;

juhR

2 msTr;rhbfs; (100 cm3 ) jpz;k NaOH tpy;iyfs; 40g

gpsh];jpf; Nfhg;ig (100/200 cm3 ) -3 31.00 mol dm  NaOH 250 cm

Mrpupau;fSf;fhd Fwpg;G:

ehd;F njhFjp gupNrhjidfisr; nra;J> mtw;wpd; ngWNgWfisg; gfpu;tjw;F

tFg;ig ehd;F FOf;fshfg; gpupf;fTk;.

cgfuzq;fs;:

glj;jpw; fhl;bathW cgfuzj;ij mikf;fTk;.

cU 8.1 - gupNrhjid xOq;fikg;G

ntg;gkhdp

%b

gpshj;jpf;F Nfhg;ig

Kfit (250 cm3)

fz;zhbf;Nfhy;
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nra;Kiw:

ghij I:

jhf;fk; A : 3 3
2NaOH (s) {10 g}+ H O ( ){125 cm }  NaCl (aq) {125 cm }l    : 1H

(i) glj;jpy; fhl;bathW gpsh];jpf; Nfhg;igia 500 cm3 KfitapDs; itf;fTk;.

(ii) 125.0 cm3 fha;r;rp tbj;j ePiuf; Nfhg;igapDs; Cw;wp mjd; ntg;gepiy khwhg;

ngWkhdk; mile;j gpd; ntg;gepiyia thrpf;Ff 1( )t .

(iii) 10 g  jpz;k NaOH I jpUj;jkhf epWf;f. NkNy  tpgupf;fg;gl;l  Nfhg;igapDs;

cldbahfr; Nru;f;f. fz;zhbf;Nfhyhy; ed;F fyf;f. xt;nthU 30 nrf;fd;

fspYk; cr;r ntg;gepiyia thrpf;Ff 2( )t .

jhf;fk;B: 3 3
2NaOH (aq){2M 125 cm }+HCl (aq) {2M 125 cm }  NaCl (aq) + H O ( )l : 2H

(i) 125.0 cm3  , 2 mol dm-3  HCl I mse;J Kfitapy; vLj;J ntg;gepiy 3( )t I gjpT

nra;f.

(ii) jhf;fk; A  ,y; jahupj;j 125.0 cm3 NaOH I cila Nfhg;igapDs; NkNy

vLf;fg;gl;l HCl fiuriyr; Nru;f;f. 4( )t

(iii) ed;F fyf;Ff. cau; ntg;gepiy 5( )t  milAk; tiu xt;nthU 30 nrf;fDf;Fk;

ntg;gepiyia msf;Ff.

jhf;fk; C : 3 3 3
2HCl (aq)  {2M, 125 cm } H O ( ){125 cm }  HCl (aq) {1M, 250 cm }l  : 3H

(i) Nfhg;ig> ntg;gkhdp> fz;zhbf;Nfhy; ahtw;iwAk; fha;r;rp tbj;j ePupdhy;

fOTf.

(ii) 125.0 cm3  2 mol dm-3  HCl fiuriy 7( )t mse;J 125.0 cm3  fha;r;rp tbj;j ePiuf;

6( )t  nfhz;l gpsh];jpf; Nfhg;igapDs; Cw;wp ntg;gepiy 8( )t I gjpT nra;f.

ghij II:

jhf;fk; D : 3
2NaOH (s)  {10g} HCl (aq) {1M, 250 cm }  NaCl (aq) + H O ( )l    :  4H

(i) jpUj;jkhf 10.00 g jpz;k  NaOH I epWf;f. cldbahf NkNy jhf;fk; C ,y;

tpgupf;fg;gl;l Nfhg;ig Cf;Fs; Nru;f;f. 9( )t

(ii) ed;F fyf;Ff. cau; ntg;gepiy 10( )t  milAk; tiu xt;nthU 30 nrf;fDf;Fk;

ntg;gepiyiag; gjpT nra;f.
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gpd;tUkhW gupNrhjid thrpg;Gf;fisg; gjpT nra;f.

jhf;fk; A : 3
2NaOH (s) {10g}+ H O (l) {125 cm }  NaOH (aq)     : 1H

NaOH ,d; ePupd; Muk;g fiurypd; ,Wjp   fiurypd; t /0C

jpzpT ntg;gepiy  /0C (t
1
) ntg;gepiy  /0C (t

2
)          t

2
- t

1

10.00 g

jhf;fk; B : 3 3
2NaOH(aq){2M 125 cm } +HCl(aq) {2M 125 cm }  NaCl(aq) + H O( )l : 2H

NaOH ,d; Muk;g HCl ,d; Muk;g   fiurypd; ,Wjp   fiurypd; t /0C

ntg;gepiy /0C (t
3
) ntg;gepiy /0C  (t

4
)   ntg;gepiy /0C (t

5
)

jhf;fk; C : 3 3 3
2HCl (aq)  {2M, 125 cm } H O ( ){125 cm }  HCl (aq) {1M, 250 cm }l  : 3H

ePupd; Muk;g    HCl ,d; Muk;g   fiurypd; ,Wjp  fiurypd; t /0C

ntg;gepiy  /0C (t
6
)    ntg;gepiy /0C  (t

7
)   ntg;gepiy /0C (t

8
)

jhf;fk; D : 3
2NaOH (s)  {10g} HCl (aq) {1M, 250 cm }  NaCl (aq) + H O ( )l    :  4H

NaOH ,d; HCl  ,d; Muk;g fiurypd; ,Wjp   fiurypd; t /0C

jpzpT ntg;gepiy  /0C (t
9
) ntg;gepiy  /0C (t

10
)          t

10
- t

9

fzpg;Gfs;:

- HCl  ,dJk; NaOH ,dJk; (%y;fis) jdpj;jdpNa fzpj;J> vy;iyg;gLj;Jk;

Nrhjidg;nghUisf; fhzTk;.

- A, B, C, D  Mfpa jhf;fq;fs; xt;nthd;wpYk; ntsptplg;gLk; ntg;gj;ijf; fzpf;fTk;.

ePupd; jd;ntg;gf; nfhs;ssT = 4.2 Jg-1K-1> ePupd; mlu;j;jp = 1.000 g cm-3

Q mc T 

3 -3 -1 1(  cm 1.000 g cm ) 4.2 J g K ..... JQ V T      ( V fiurypd; nkhj;jf; fdtsT)

xt;nthU nra;Kiw ,izj;j ntg;g cs;Siw khw;wq;fis ,dk;fhz;f.

(a) jhf;fk; A ,w;fhd 1H I kJ g-1 ,y; NaOH If; fzpf;f.

NaOH = .............. kJ g-1

mj;Jld; KJ mol-1 ,y; NaOH,  gpd;tUk; rkd;ghl;il cgNahfpj;J>

-1
1 ..........kJ mol

Q
H


  

jhf; fpapd; %y; fs; (vy;iyg; gLj; Jk; )

6 7
8

( )

2

t t
t




3 4
5

( )

2

t t
t



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(b) jhf;fk; B ,w;fhd 2H I kJ g-1 ,y; NaOH If; fzpf;f.

NaOH = .............. kJ g-1

mj;Jld; kJ mol-1 ,y; NaOH,  gpd;tUk; rkd;ghl;il cgNahfpj;J>

-1
2 ..........kJ mol

Q
H


  

jhf; fpapd; %y; fs; (vy;iyg; gLj; Jk; )

,NjNghd;W>

(c) jhf;fk; C ,w;F kJ mol-1  3H  If; fzpf;f.

NaOH = .............. kJ mol-1

(d) jhf;fk; C ,w;F kJ mol-1  4H  If; fzpf;f.

NaOH = .............. kJ mol-1

vRtpd; tpjpia ep&gpj;jy; (nra;J fhl;ly;)

nghUj;jkhd Kiwapy; vz;fisf; fzpj;J NkNy $wg;gl;l ,U ghijfSf;FkpilNa

cs;s njhlu;G vRtpd; tpjpAld; xj;jjhf cs;sJ vdr; nra;J fhz;gpf;f. (ePq;fs;

ftdpf;f Ntz;Lk;.)

1 2 3 4H H H H      

Fwpg;G:- ,g;gupNrhjidapy; fpz;z fNyhupkhdpapdhy; cwpQ;rg;gl;l ntg;gk; Gwf;

fzpf;fg;gLfpd;wikahy;> ntg;g cs;Siw khw;wj;ijj; Jzptjpy; Fwpg;gplj;jf;fsT

tO Vw;gLk; vspa gupNrhjid %yk; fpz;z fNyhupkhdpapd; ntg;gf; nfhs;ssitj;

Jzpe;J mjid ,izj;J ntg;gq;fisg; gpd;tUkhW kjpg;gplyhk;.

fpz;z fNyhupkhdpapd; ntg;gf; nfhs;ssit kjpg;gpLjy;

Kd;djhfr; nra;j gupNrhjidapd; mikg;igg; gad;gLj;Jf.

(1) 100 cm3 fha;r;rptbj;j ePiu xU (Nfhg;igapDs;) fpz;zj;jpDs; Nru;j;J> ePupd;

ntg;gepiyia khwhg; ngWkhdk; milAk; tiu msf;f 11( )t .

(2) 200 cm3 fha;r;rptbj;j ePiu NtnwhU KfitapDs; Vwj;jho 80 0Cf;F ntg;g

Nkw;Wf.

(3) NtnwhU Kfitapy; 100 cm3  RLePiu mse;J> ntg;gepiyiag; gjpf 12( )t .

(4) miw ntg;gepiyapy; ePiuf; nfhz;Ls;s fNyhupkhdpapDs; jhkjpf;fhJ RL

ePiu Cw;wp> fyf;fp 5 epkplq;fSf;F xt;nthU 30 nrf;fd; ,ilntspfspy;

fyitapd; ntg;gepiyiag; gjpf 13( )t .
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                        myF 5   rf;jpapay;

fzpg;G:

 RLePu; ,oe;j ntg;gk; (Q
1
)If; fzpj;jy;.

3 -3 -1 -1 3
1 12 13(100 cm  1 g cm )  4.2 J g K ( )K (1kJ/10  J)Q t t     

 fNyhupkhdp cwpQ;rpa ntg;gk; (Q
c
) If; fzpj;jy;.

-1 8
c 13 11 C  J K ( )K (1 kJ/10  J)cQ t t   

 Fspu; ePu; ngw;w ntg;gj;ijf; fzpj;jy;. (Q
2
)

3 -3 -1 -1 3
2 13 11 (100 cm 1 g cm )  4.2 J g K ( )K  1 kJ/10  J)Q t t     

Q
c   
fzpf;fg;gLtJ (Q

c 
+ Q

2 
) = Q

1
  vd;Dk; rkd;ghl;by; ,Ue;J

fNyhupkhdpapd; cC I fzpj;j gpd;tUk; jpUj;jj;ij cgNahfpj;Jj; jhf;fq;fspd;

ntg;g cs;Siw khw;wq;fisf; fzpf;f.

 +Q   euP pdhy; cwpQ; rg; gl; l ntg; gk; fNyhupkhdpapdhy; cwpQ; rg; gl; l ntg; gk;jhf;fk;

 cm c t + C tQ    jhf;fk;

,dp> Gjpa ntg;g cs;Siw khw;wg; ngWkhdq;fis kJ mol-1 ,y; fzpf;f. mj;Jld;

Kd;ida fpz;z fNyhupkhdpapd; ntg;gf; nfhs;ssT gad;gLj;jhJ fzpf;fg;gl;l

Kd;ida ngWkhdq;fSld; xg;gpLf.

Ma;T$lr; Nrhjidapd; gpd;dhd tpdhf;fs;:

(4) gupNrhjid tOf;fis vt;thW Fiwg;gPu;?

(2) A, B, C, D  Mfpatw;wpd; H
jhf;fq;fs;  epak jhf;f ntg;g cs;Siw khw;wq;

fSld; xg;gpl;L tpyfy;fisf; fye;JiuahLf. 3
H ngWkhdj;jpw;F tpsf;fk;

$Wf. (Fiwfis vLj;Jiuf;f)

(3)
0

'fH  epak Njhd;wy; ntg;g cs;Siwg; ngWkhdq;fis cgNahfpj;j vy;yhj;

jhf;fq;fspdJk; (Vw;Wf; nfhs;sg;gLk;) cz;ikahd rxnH  If; fzpf;f.

xt;nthU jhf;fj;jpw;Fk; ePu;f;fiurypw;fhd mad; rkd;ghl;ilf; fUj;jpw; nfhz;L

jhf;fq;fSf;fhd H  fzpg;ig Nkw;nfhs;sTk;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
                        myF 5   rf;jpapay;

(4) cq;fSf;Fg; gpd;tUk; %d;W jhf;fq;fs; jug;gl;Ls;sd. mtw;iw cgNahfpj;J

vRtpd; tpjpia ep&gpf;f nra;Kiw xd;iwf; fl;bnaOg;Gf.

jhf;fk; P NaOH    NaOH
(aq)(s)



jhf;fk; Q NaOH +HCl    NaCl H O
2(aq) ( )(s) (aq) l

 

jhf;fk; R NaOH +HCl    NaCl H O
(aq) ( )(aq) (aq) 2 l

 
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 9: ePUlDk; mkpyq;fSlDk; s - njhFg;G cNyhfq;fspd;

jhf;fq;fis xg;gply;.

Fwpf;Nfhs;fs;:

mtrpakhd mwpitg; gpd;tUtdtw;wpy; ngWtjw;F>

(1) tsp> ePu; kw;Wk; mkpyq;fSld; s - njhFg;G cNyhfq;fspd; jhf;fq;fis

xg;gply;.

(2) Nkw;gb mtjhdq;fSf;fhd <Lnra;j ,urhadr; rkd;ghLfis vOJjy;.

(3) $l;lk; I  kw;Wk; $l;lk; II  ,y; $l;lj;jpy; fPo;Nehf;fpAk; Mtu;j;jdj;jpd; FWf;

fhfTk; Mtu;j;jd Nghf;Ffis ,dq;fhzYk; tpsf;FjYk;

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) tspapYs;s O
2
 cld; s - njhFg;G %yfj; jhf;fq;fis <Lnra;J vOJjy;.

(2) Fspu;ePUlDk; #lhd ePUlDk; s - njhFg;G %yfj; jhf;fq;fis <Lnra;J

vOJjy;.

(3) Ijhd mkpyq;fs; cld; s - njhFg;G %yfj; jhf;fq;fis <Lnra;J vOJjy;.

mwpKfk;:

s - njhFg;G %yfq;fs; vdg;gLtd> mtw;wpd; ,Wjp ,yj;jpud; tYtsT Xl;bd; s -

Xgpw;wypy; ,yj;jpud; epug;gg;gLtdthFk;. MfNt> $l;lk; I, II  kl;Lk; s - njhFg;G

%yfq;fshf Mtu;j;jd ml;ltizapy; fUjg;gLk;. $l;lj;jpd; fPo;Nehf;fpAk; Mtu;j;

jdj;jpy; FWf;fhfTk; tsp> ePu; kw;Wk; mkpyq;fSld; s - njhFg;G %yfq;fspd;

jhf;Fjpwdpy; NtWghLfs; mtjhdpf;fg;gLk; %yk; ,g;Nghf;Ffs; gupNrhjid %yk;

Ma;T$lr; nra;Kiwfshf mtjhdpf;fg;gLk;.

Njitahd cgfuzKk; nghUs;fSk;:

           cgfuzq;fs;   ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; s - njhFg;G %yfq;fs; (Na, Mg, Ca) 0.5 g khj;jpuk;

nfhjpFoha;fs; Ijhd HCl my;yJ Ijhd H
2
SO

4 
 (25 ml)

Jspg;ghd;fs; gpNdhg;jypd; fhl;b (rpy Jspfs;)

fz;zhbf;Nfhy;fs;

Kfitfs; (400 ml)

gd;rd; mLg;G

Nrhjidf;Foha; ,Lf;fpfs;

kzw;jhs; (muj;jhs;fs;)

tbjhs;fs;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Kd;mtjhdq;fs;:

 Nrhbak; cNyhfj;jpd; jhf;fq;fs; Nghd;wd ntbj;jJlDk; mghafukhf

miktjhy; ifahSk;NghJ ftdkhf Nkw;nfhs;s Ntz;Lk;.

 xU mkpyf; fiury; my;yJ ePu;j;njhl;bf;Fs; xUNghJk; Nrhbak; cNyhfj;Jz;il

xUNghJk; ,lNtz;lhk;.

 ,urhadq;fisg; gad;gLj;Jk;NghJ fz; ghJfhg;G rhjdk; mzptJld; ifAiw

fisAk; gad;gLj;Jf.

nra;Kiw:

elj;jg;gLk; gupNrhjidf;Fk; fPOs;s ml;ltiziag; gad;gLj;JtJld; mtjhdq;

fisAk; gjpT nra;f.

mtjhdq;fSk; mDkhdq;fSk;:

Nrhjid mtjhdk; mDkhdk;

1.

2.

3.

4.

5.

Ma;T$lj;jpy; vt;thW %yfq;fs;

fsQ;rpag;gLj;jg;gLk; vdg; gjpT

nra;f.

xU Na cNyhfj;Jz;il ntl;b

vLj;J tspapy; Rkhu; 5 epkplj;

jpw;F itj;J Gjpjhf ntl;ba

Nkw;gug;gpy; Vw;gLk; khw;wq;fis

mtjhdpf;Ff.

Rkhu; 5 cm ePsKs;s Mg ehlhit

vLj;J kzw; jhshy; (kzy; mug;

Ngg;gu;) J}a;jhf;Ff. tspapy; Rkhu;

15 epkplq;fs; mjidj; jpwe;J

itj;J mtjhdpf;Ff.

xU Jz;L kfdPrpa ehlhit tsp

apy; ntg;gg;gLj;Jf. ePu; vd;d

mtjhdpg;gPu;?

xU jhopapy; miug;gq;if ePupdhy;

epug;gp rpwpJ gpNdhg;jypd; fhl;b

Nru;f;Ff. xU rpwpa Nrhbaj;

Jz;il tbjhshy; J}a;jhf;fp

Nkw;gb ePUf;Fs; ,Lf.

($fpd; %f;Ff;fz;zhbapdhy;

mtjhdpf;Ff.) cq;fSila

mtjhdq;fisg; gjpT nra;f.

Na =
Mg =

Gjpa Nkw;gug;G:

5 epkplq;fspd; gpd;:

Gjpa Nkw;gug;G:

5 epkplq;fspd; gpd;:

fhuzq;fs;:
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      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Nrhjid mtjhdk; mDkhdk;

6.

7.

8.

xU rpwpa kfdPrpaj; Jz;il

kzy; muj;jhspdhy; J}a;jhf;fp

ePu; nfhz;l Nrhjidf;Fohapy;

,Lf. rpwpjsT gpNdhg;jypd;

fhl;biaAk; mjw;Fs; Nru;f;Ff.

ckJ mtjhdq;fisj; jUf.

ePu; nfhz;l gpwpnjhU Nrhjidf;

Foha ;f ;Fs ; J}a ;jhf ;fg ;gl ;l

kfdPrpaj; Jz;nlhd;iw ,l;L

rpwpJ gpNdhg;jypDk; Nru;f;Ff.

#lhf;fp mtjhdpf;Ff.

J}a;jhf;fg;gl;l kfdPrpa ehlhit

vLj;J xU Nrhjidf; Foha;f;Fs;

,l;L Ijhd IjNuhFNshupf;

fkpyj;ijr; Nru;f ;Ff. ckJ

mtjhdq;fs; ahit?

fye;Jiuahly;:

 Na Nghd;w jhf;Fjpwd; $ba cNyhfq;fis Ma;T$lj;jpy; fsQ;rpag;gLj;Jk;

NghJ Fwpj;j Kd;ndr;rupf;iffs; vLf;fNtz;baJ Vd; vd tpsf;Ff.

 Nrhbak; cNyhfj;Jld; Ijhd mkpyj;jpy; jhf;fj;jpid Ma;T$lj;jpy; Vd;

Nkw;nfhs;tjpy;iy?

 Mg  Jz;Lld; ePupd; jhf;fk; gw;wpf; fw;Fk;NghJ gpNdhg;jypd; gq;fspg;G vd;d?

ePupd; epwj;jpy; khw;wk; Vw;gLnkd ePu; vjpu;ghu;f;fpwPuh? tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

tspapy; jpwe;J itf;fg;gLk;NghJ ePu; kw;Wk; mkpyq;fSld; $l;lk; I  cNyhfq;fs;

vjpu; $l;lk; II  %yfq;fspd; jhf;Fjpwd;fis xg;gpLf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 10: Rthiyr; Nrhjidahy; s - njhFg;G %yfq;fis ,dq;fhzy;.

(Li, Na, K, Ca, Sr, Ba)

Fwpf;Nfhs;fs;:

Njitahd mwpitg; ngWtjw;fhf>

(1) nghUj;jkhd Kiwfshy; ntt;NtW cNyhf cg;Gf;fisr; Nrhjpj;jy;.

(2) gy; Rthiy epwq;fspd; mbg;gilapy; cNyhf mad;fis ,dq;fhzy;.

(3) fUj;jpy; nfhs;Sk; cNyhf mad;fspw;F ntt;NtW epwq;fs; mtjhdpf;fg;

gLtjw;fhd tpQ;Qhdg; gpd;dzpapid tpsf;Ff.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) kpd;fhe;j miy epwkhiyapd; ntt;NtW gFjpfs; vit?

(2) flGyd; gFjpf;fhd miyePs tPr;R eNdh kPw;wupy; ahJ?

(3) mZepwkhiy vd;why; vd;d?  Ijurd;  epwkhiyia  xU cjhuzkhff;

nfhz;L ntt;NtW NfhLfs; epwkhiyapy; mtjhdpf;fg;gLtjw;fhd mbg;gilia

tpsf;Ff.

(4) gd;rd; epwkhiyapd; ntt;NtW gFjpfs; vd;d?

mwpKfk;:

kpd;fhe;j miy epwkhiyapy; fl;Gyd; xspapd; gFjpahdJ vkf;F kpfg; gupr;rakhd

jhFk;. kpd;fhe;j epwkhiyapy; fl;Gyd; gFjpapy; miyePs NtWghLfs; fhuzkhf

ntt;NtW epwq;fis ehk; mtjhdpf;f KbAk;. mZf;fs; rf;jpia cwpQ;Rk;NghJ

,yj;jpud;fs; jho;kl;lq;fspypUe;J cau; rf;jp kl;lq;fSf;Fg; gha KbAk;. Rthiyr;

Nrhjidapy;> ,yj;jpud; jhz;ly;fSf;Fj; Njitahd rf;jp ntg;gkhf toq;fg;gLk;.

cau; rf;jp kl;lj;jpypUe;J jho; rf;jp kl;lj;jpw;F kPSk;NghJ> rf;jpahdJ kpd;fhe;j

fjpu;tPryhf ntsptplg;gLk;. kpd;fhe;j fjpu;tPryhdJ fl;Gyd; gFjpapy; miyePs

tPr;rpy; mike;jhy; ehq;fs; epwq;fisg; ghu;f;fyhk;. ntt;NtW cNyhfq;fs; kpd;fhe;j

epwkhiyapy; fl;Gyd; gFjpapy; ntt;NtW miyePs tPr;Rf;fspy fjpu;g;Gfis

ntsptpLtjpypUe;J ehk; Rthiyapy; mtjhdpf;Fk; rpwg;gpay;ghd epwq;fis

milahsk; fhZk; fUtpahfg; gad;gLj;j KbAk;.

Njitahd cgfuzKk; nghUs;fSk;:

           cgfuzq;fs;         ,urhadg; gjhu;j;jq;fs;

fbfhuf; fz;zhb Li+, Na+, K+, Mg2+, Ca2+, Sr2+, Ba2+ cg;Gfs;

(ePupy; fiuaj;jF cg;Gfs;)

Jspg;ghd;fs; (Ez;zpa %f;Ff; Foha;fs;) nrwpe;j HCl mkpyk;

fz;zhbf;Nfhy;fs;

gpshw;wpdk; my;yJ epf;fpNuhk; fk;gp

gd;rd; mLg;G

Nfhghw;W fz;zhb
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Kd;mtjhdq;fs;:

 vupitj; jtpu;g;gjw;fhf nrwp HCl I ifahSk;NghJ ftdnkLf;f Ntz;Lk;.

 Fwpg;gpl;l cNyhfj;jpw;Fr; Nrhjpf;f Kd;> epwnkJTk; Njhd;whjpUf;Fk; tiu

epf;fpNuhk; my;yJ gpshj;jpdk; fk;gpiar; Rthiyapy; gpbj;Jj; J}a;jhf;Ff.

nra;Kiw:

 nrwp HCl ,y; mkpo;j;jp gpd; gd;rd; Rthiyapy; gpbg;gjd; %yk; epf;fpNuhk;

my;yJ gpshj;jpdk; fk;gpiaj; J}a;jhf;Fjy;. epwkw;w Rthiy Njhd;Wk; tiu

kPz;Lk; nra;f.

 J}a;jhf;fg;gl;l epf;fpNuhk; my;yJ gpshj;jpdk; fk;gpia nrwp HCl ,y; eidj;J

cg;gpy; Njha;j;j gpd;G gd;rd; Rthiyapd; ePyg; gpuNjrj;jpy; ,e;j epf;fpNuhk;

my;yJ gpshj;jpdk; fk;gpiag; gpbf;Ff. mj;Jld; Rthiyapd; epwj;ijAk; gjpT

nra;f.

 mtjhdq;fisg; gpd;tUk; ml;ltizapy; gjpT nra;f. epwg; ngd;rpy;fisg;

gad;gLj;Jf.

mtjhdq;fSk; mDkhdq;fSk;:

Nru;it   Rthiyapd; epwk;

1 Li
2
CO

3

2 NaCl

3 Na
2
SO

3

4 Na
2
CO

3

5 HCl

6 MgCl
2

7 MgSO
4

8 CaCl
2

9 SrCl
2

10 BaCl
2

fye;Jiuahly;:

 nrwp HCl Ig; gad;gLj;jp epf;fpNuhk; my;yJ gpsj;jpdk; fk;gpiaj; J}a;jhf;fy;

Vd; vd;gjid tpsf;Ff.

 gd;rd; Rthiyapy; gpbf;f Kd; epf;fpNuhk; my;yJ gpsj;jpdk; fk;gpiar; nrwp

HCl My; eidj;J cg;gpy; Njha;j;Jg; gd;rd; Rthiyapy; gpbj;jy;.
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Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) Pt  my;yJ epf;FNuhk; fk;gp> nrwpe;j IjNuhf;FNshupf;fkpyj;ijg; gad;gLj;jp

Vd; Rj;jk; nra;ag;gLfpd;wJ?

(2) gd;rd; Rthiyapy; gpbg;gjw;F vLf;fg;gl;l cNyhfj;jpd; cg;G nrwpe;j IjNuhf;

FNshupf;fkpyj;jpy; <ug;gLj;Jtjw;fhd fhuzk; ahJ?

(3) Vd; rpy %yfq;fs; Rthiyf;F ve;j epwj;ijAk; fhl;Ltjpy;iy?

(4) xNu tifahd fw;waDf;Fupa ntt;NtW mdad;fisf; nfhz;l Nru;itf;fhd

Rthiyapd; epwk; xNu epwkhdjhf my;yJ ntt;NtW epwkhdjhf ,Ug;gij

mtjhdpj;jPu;? (cjhuzk;:- NaCl, Na
2
SO

4
)

(5) Vd; gd;rd; Rthiyapy; xspu;tw;w gpuNjrj;ij ePu; gad;gLj;JfpwPu;?

(6) Vd; ,Uk;G my;yJ nrg;Gf; fk;gpia tpl gpsj;jpdk; my;yJ epf;fpNuhk;

fk;gpiag; gad;gLj;Jtjw;Fr; rpghu;R nra;ag;gLfpwJ?

(7) ntt;NtW fw;wad;fs; cila cNyhf cg;Gf; fyitf;Fr; Rthiyr;

Nrhjidia ePu; gad;gLj;j KbAkh?

(8) s - njhFg;igr; Nruhj> epwKs;s Rthiyiaj; jUk; fw;wad;fisg; ngaupLf.

(9) K+ kw;Wk; Na+ mlq;fpa fyitia NtW gpupj;jwpaf; Nfhghy;w; fz;zhbia

vt;thW gad;gLj;JtPu;?
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      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 11: mdad;fis ,dq;fhzy;.

(SO
4

2-, SO
3

2-, S
2
O

3
2-, S2-, CO

3
2-, NO

3
-, NO

2
-  )

Fwpf;Nfhs;fs;:

gpd;tUtd njhlu;ghd mtrpakhd mwptpid toq;fy;.

(1) ePu;f;fiurypy; SO
4

2-, SO
3

2-, S
2
O

3
2-, S2-, CO

3
2-, NO

3
-, NO

2
- ,dq;fhzy;.

(2) fhgdPnuhl;irl;L thAit ,dq;fhzy;.

(3) Nghf;Ff; Foha;fspd; gad;ghL njhlu;ghd jpwidg; ngwy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

gpd;tUk; mad; rkd;ghLfisg; g+u;j;jp nra;f.

(1) 2-
2 3 (aq) + H (aq)+S O

(2) 2-
3 (aq) + H (aq)+SO

(3) 2- (aq) + H (aq)+S

(4)
2 (aq) + H (aq)+NO 

(5) 2-
3 (aq) + H (aq)+CO

Njitahd cgfuzKk; nghUs;fSk;:

 cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; AgNO
3
 fiury; (0.10  mol dm-3)

Foha;fs; Na+ my;yJ K+ ,d; cg;Gf;fs;

SO
4

2-, SO
3

2-, S
2
O

3
2-, S2-, NO

3
-, NO

2
- (1.0  mol dm-3)

Jspg;ghd;fs; Ijhd NaOH (aq) fiury;

fz;zhbf;Nfhy;fs; Ijhd HCl (aq) fiury;

Kfitfs; (400 ml) BaCl
2
 fiury; (0.01  mol dm-3)

gd;rd; mLg;G Ni2+(aq) kw;Wk; Cu2+(aq) fiury; (0.01  mol dm-3)

Nrhjidf;Foha; gpbfUtp Pb(NO
3
)

2
 (aq)

tbjhs;fs; nrwpe;j H
2
SO

4
 mkpyk;

ePu;j;njhl;b FeSO
4
 (aq) fiury; (1.0  mol dm-3)

rptg;Gg; ghrpr;rhak; mYkpdpaj; J}s;

gdpf;fl;bfs; nrwpe;j NaOH

$k;Gf; FLitfs; nrwpe;j HCl

ntg;gkhdp mdpyPd; my;yJ p-aminosulphonic acid> gPNdhy;

Nghf;Ff; Foha; Na
2
CO

3 
(ePupy; fiuaj;jF fhgNdw;W)

Rz;zhk;G ePu;

CaCl
2 
(aq) fiury;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

nra;Kiw: gupNrhjidfisr; nra;tjw;Fk; gjpT nra;tjw;Fk; gpd;tUk; ml;ltiz

apidg; gad;gLj;Jf.

Nrhjid mtjhdk; (epwk;> tPo;gbT>

thA ntspg;gly; Nghd;wd)

<Lnra;j rkd;ghLfspd;

mDkhdq;fs;

1

2

3

4

SO
4

2- mad;fSf;F Rkhu; 1 cm3

BaCl
2
 fiuriyr; Nru;j;jy;. gpd;

Ijhd HCl ,ly;.

SO
3

2- mad;fSf;F>

(i) Rkhu;0.5g jpz;kNru;itf;F

Ijhd HClIr; Nru;j;J
,sQ; #lhf;fy;.

nfhjpFohapd; thaUNf

mkpy K
2
Cr

2
O

7
 fiurypy;

eidj;J tbjhisg;

gpbj;jy;.

(ii) Rkhu; 1 cm3 BaCl
2
 fiur

iyr; Nru;j;jy;. gpd; Ijhd

HCl ,ly;.

S2- mad;fSf;F>

(i) AgNO
3
 my;yJ CuSO

4

fiuriyr; Nru;j;jy;.

(ii) jpz;k Nru;itf;F Ijhd

HCl Nru;j;jy;.
Pb(CH

3
COO)

2
 fiurypy;

Njha;j;j tbjhisg;

gpbj;jy;.

S
2
O

3
2-mad;fSf;F>

(i) Ijhd HCl fiury;

Nru;j;jy;. cldbahf

rpwpJ Neuj;jpd; gpd;

mtjhdq;fisf;

Fwpj;jy;.

(ii) nfhjpFohapd; thaUNf

mkpy K
2
Cr

2
O

7
  fiurypy;

eidj;j tbjhisg;

gpbj;jy;.

(iii) AgNO
3
 fiuriyr; Nru;j;J

tpisTf; fiuriy ,sQ;

#lhf;fy;.

(iv) Pb(CH
3
COO)

2
 fiuriyr;

Nru;j;J tpisTf;

fiuriyr; #lhf;fy;.

SO
4

2-, SO
3

2-, S
2
O

3
2-, S2-,id ,dq;fhzy;. (xt;nthU fiurYk; Rkhu; 1 cm3

,id xt;nthU Nrhjidf;Fohapy; jdpj;jdp vLj;jy;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Nrhjid mtjhdk; (epwk;> tPo;gbT>

thA ntspg;gly; Nghd;wd)

<Lnra;j rkd;ghLfspd;

mDkhdq;fs;

1

2

3

1

NO
3

- mad;fSf;F:

3 cm3 NO
3

- fiurypw;F Gjpjhf

jahupj;j FeSO
4
 fiury;

Nru;j;jy;. gpd; 3 - 4 cm3 nrwpe;j

H
2
SO

4
 ,id nkJthfr;

Nrhjidf; Fohapd; Rtupy;

tope;Njhl tply;. (fgpy

tisa Nrhjid) fiury;

FYf;fg;gl;lhy; my;yJ

#lhf;fg;gl;lhy; tisak;.

NO
2

- madpw;F>

jpz;k Nru;itf;F Ijhd HCl
,ly;.

NO
3

- kw;Wk; NO
2

- mad;

fSf;F>

1 cm3 NO
3

- my;yJ NO
2

-

fiurypid vLf;Ff. Al J}s;
my;yJ Njtjhtpd; fyg;G

cNyhfk; my;yJ Zn J}is

Nru;j;Jg; gpd; nrwp NaOH (aq)
Nru;f;Ff. Njitahdhy;

fiuriy nkJthf ,sQ;

#lhf;Ff. ntspg;gLk;

thAit <ukhd rptg;G ghrpr;

rhaj;jhis my;yJ

nefpyupd; Nrhjidg;nghUspy;

Njha;j;j tbjhshy;

Nrhjpf;Ff.

xU Nrhjidf;FohapYs;s

( 0.5 g) jpz;k fhgNdw;wj;

jpw;F Ijhd HCl ,ly;.
Nghf;Ff; Fohapidg;  gad;

gLj;jp ntspg;gLk; thAit

cldbahf Rz;zhk;G

eP&lhfr; nrYj;Jf. njhlu;e;J

kpifahf thAitr;

Rz;zhk;G eP&lhfr;

nrYj;Jf.

 NO
3

-, NO
2

- ,id ,dq;fhzy;. (xt;nthU mdad;fspd; fiury;fspYk; 1 cm3

,idj; jdpj;jdp xt;nthU Nrhjidf;Fohapy; vLj;jy;.

CO
3

2-mad;fis ,dq;fhzy;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) gpd;tUk; mad;fis vt;thW NtWgLj;jy;. (jpz;k Nru;itfs; jug;gl;Ls;sd.)

(i) SO
4

2- kw;Wk; SO
3

2-

(ii) SO
3

2- kw;Wk; S
2
O

3
2-

(iii) NO
3

- kw;Wk; NO
2

-

(2) ~~fgpy tisak;|| Nrhjidia NkNy jug;gl;l iej;jpNuw;W kw;Wk; iej;jpiuw;W

fiury;fis NtWgLj;j ePu; gad;gLj;j KbAkh? ckJ fhuzq;fisj; jUf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 12: tspapy; iejurdpd; gpurd;dj;ijg; gupNrhjid thapyhff;

fhl;ly;.

Fwpf;Nfhs;:

Mg cld; tspapd; jhf;fj;jpd; tpisthf Mg
3
N

2
 cUthtjidf; fhl;ly;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) xU rpwpa Mg  ehlhtpid tspf;Fs; jpwe;J itj;jy; kw;Wk; tspapy; vupj;jy;.

(2) Mg  cNyhfk; Fspu;ePUlDk; #lhd ePUlDk; milAk; jhf;fq;fSf;F <Lnra;j

rkd;ghLfis vOJjy;.

mwpKfk;:

ehk; Rthrpf;Fk; tspahdJ gy thAf;fspd; xU fyitahFk;. tspapd; mikg;gpy;

gpufhrkhdJ iejurd;. ,J Rkhu; 79%  gq;fspg;ig cilaJ. ,uz;lhtjhf

$ba ,Uf;ifAila xl;rprd; fpl;lj;jl;l 20% ck;> kpFjp thAf;fspy;

fhgdPnuhl;irl;L> rlj;Jt thAf;fs; Nghd;wit Rkhu; 1% gq;fspg;igj; jUfpd;wd.

MfNt tspahdJ iejurd; thAtpidg; gpupj;njLg;gjpy; gpujhd ,Uf;ifahfr;

nraw;gLfpd;wJ. ,g;gupNrhjidapy;> xU Jz;L Mg  ehlhit tspapy; vupj;J

Mg
3
N

2
 I cUthf;Ftjd; %yk; tspapy; iejurd; ,Ug;gjidr; nra;J fhl;lg;gLfpwJ.

Mg
3
N

2
f;F ePu; Nru;g;gjhy; eilngWk; jhf;fj;jpy; cUthFk; mNkhdpah thAitf;

fz;lwptjd; %yk; cUthtjid cWjpg;gLj;jyhk;. MfNt tspapy; iejurdpd;

gpurd;dk; cs;sJ vdyhk;.

Njitahd cgfuzKk; nghUs;fSk;:

           cgfuzq;fs;   ,urhadg; gjhu;j;jq;fs;

%bAld; $ba Glf;FLit Mg ehlh

fspkz; Kf;Nfhzp nerpyupd; Nrhjidg;nghUs;

Jspg;ghd;fs; (Pasture Fohap- 1-2 cm3)

fz;zhbf;Nfhy;

gd;rd; mLg;G

,Lf;fp (Pair of tongs)

kzw;jhs; (muj;jhs;)

ghrpr;rhaj;jhs;

Kf;fhyp
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

gupNrhjid xOq;fikg;G:

cU 12.1 - gupNrhjid xOq;fikg;G

Kd;mtjhdq;fs;:

 Glf;Fifapid ifahSk;NghJ  ftdk; vLf;f Ntz;Lk;.

 Mg  ehlh Glf;Fiff;Fs; vuptjid Neubahfg; ghu;f;ff;$lhJ.

 ghJfhg;Gf; fz;zhb mzptJld; ifAiwfSk; gad;gLj;Jf.

nra;Kiw:

 kzw;jhshy; Mg  ehlhit J}a;jhf;Ff.

 kpfr; rpwpa Jz;Lfshf ntl;Lf.

 Mg  Jz;Lfis Glf;Fiff;Fs; ,l;L mjid %bahy; %b Rkhu; 
1
2  kzpj;jp

ahyj;jpw;F ntg;gg;gLj;Jf.

 Glf;Fifia miwntg;gepiyf;Ff; FsputpLf.

 nts;is kPjpf;Fr; rpwpjsT nerpyupd; Nrhjidg;nghUs; Nru;f;Ff.

 fiurypy; VjhtJ epwkhw;wk; cs;sjh vd mtjhdpf;Ff.

ngWNgWfs;:

(i) kPjpf;F nerpyupd; Nrhjidg;nghUs; Nru;f;Fk;NghJ mtjhdpf;fg;gLk; epw

khw;wq;fs; vd;d?

(ii) Nkw;gb KbtpypUe;J ntspg;gLk; thAit ,dq;fhz;f.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) gupNrhjidia Kd;ndLf;f Kd; Mg ehlhj;Jz;bid ePu; J}a;jhf;f Ntz;ba

mtrpak; vd;gJ Vd;?

(ii) Mg
3
N

2 
,d; jhf;fk; ePUld; eilngWtjd; <Lnra;j rkd;ghl;bid vOJf.

<ukhf;fg;gl;l ghrpr;rhaj;jhisg; gpbf;fg;gLk;NghJ mtjhdpf;fg;gLk; epwkhw;wk;

ahJ?

ntg;gk;

kfdPrpak; ehlhj;Jz;L

Kf;fhyp
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 13: Viyl;Lf;fis ,dq;fhzy;.

Fwpf;Nfhs;:

FNshiul;L> GNuhikl;L kw;Wk; maill;L mad;fs; ntt;Ntwhff; fhzg;gLk;NghJ

mtw;wpid milahsk; fhzg;gLk; jpwid tpUj;jp nra;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

FNshupd; ePu;> nts;sp iej;jpNuw;W kw;Wk;  <amrw;Nww;w vd;gtw;Wld; FNshiul;L>

GNuhikl;L kw;Wk; maill;L mad;fspy; jhf;fq;fspw;F <Lnra;j ,urhadr;

rkd;ghLfis vOJjy;.

Njitahd cgfuzKk; nghUs;fSk;:

cgfuzq;fs;          ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; Na+ my;yJ K+ my;yJ NH
4

+ ,d; Cl-> Br-> I- cg;Gf;fs;

(0.10  mol dm-3 fiury;fs;)

nfhjp Foha;fs; AgNO
3
 fiury; (0.10  mol dm-3)

nrwpe;j H
2
SO

4
 mkpyk;

Jspg;ghd;fs; (Pasture pipettes) Pb(NO
3
)

2
 (aq) my;yJ Pb(CH

3
COO)

2
 (aq)

fz;zhbf;Nfhy;fs; FNshupd; ePu;

Kfitfs; (400 ml) FNshNuhNghk; my;yJ fhgd;ehw;FNshiul;L

gd;rd; mLg;G Ijhd NH
4
OH fiury; (1.0  mol dm-3)

Nrhjidf;Foha; ,Lf;fpfs; Ijhd HNO
3
 mkpyk;

tbjhs;fs; khg;nghUs; fiury;

ePu;j;njhl;b

ghrpr;rhaj;jhs;fs;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Nrhjid         mtjhdk; <Lnra;j rkd;ghLfspd;

mDkhdq;fs;

FNshiul;Lfspw;F:

(i) xU Neuj;jpy; rpwpjsT

nts;sp iej;jpNuw;W fiury;

Nru;j;J tPo;gbTWkh vd

mtjhdpj;jy;.

Ijhd HNO
3
 mkpyk;

Nru;j;jy;.

(ii) ,t;tPo;gbTfSf;F Ijhd

mNkhdpah fiury; Nru;j;j

Jld; mtjhdq;fisAk;

Fwpj;Jf; nfhs;f.

GNuhikl;Lfspw ;F:

(i) xU Neuj;jpy; rpwpjsT

nts;sp iej;jpNuw;W fiury;

Nru;j;J tPo;gbTWkh vd

mtjhdpj;jy;.

Ijhd HNO
3
 mkpyk;

Nru;j;jy;.

(ii) ,t;tPo;gbTfSf;F Ijhd

mNkhdpah fiury; Nru;j;j

Jld; mtjhdq;fisAk;

Fwpj;Jf; nfhs;f.

maill;Lfspw ;F:

(i) xU Neuj;jpy; rpwpjsT

nts;sp iej;jpNuw;W fiury;

Nru;j;J tPo;gbTWkh vd

mtjhdpj;jy;.

Ijhd HNO
3
 mkpyk;

Nru;j;jy;.

(ii) ,t;tPo;gbTfSf;F Ijhd

mNkhdpah fiury; Nru;j;j

Jld; mtjhdq;fisAk;

Fwpj;Jf; nfhs;f.

Nrhjid 1:   Nrhjidf;Foha;fspy; jdpj;jdpahf Rkhu; 1 cm3 fiury;fis vLf;Ff.

nra;Kiw: jdpj;jdpahf FNshiul;Lfs;> GNuhikl;Lfs; kw;Wk; maill;Lfspw;fhd

gpd;tUk; Nrhjidfs; kw;Wk; mtjhdq;fisg; gjpT nra;tjw;Ff; fPNoAs;s

ml;ltiziag; gad;gLj;Jf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Nrhjid         mtjhdk; <Lnra;j rkd;ghLfspd;

mDkhdq;fs;

FNshiul;Lfspw;F:

(i) xU Nrhjidf;FohapYs;s

FNshiul;L fiurypw;F

Pb(CH
3
COO)

2 
fiury;

Nru;j;jy;.

cUthFk; tPo;gbtpd;

epwj;ij mtjhdpj;jy;.

(ii) tPo;gbTfis ePu; Nru;j;J

Ijhf;fpr; #lhf;Ff. gpd;

kPz;Lk; Fspu;tjw;F

mDkjpf;Ff.

GNuhikl;Lfspw ;F:

(i) xU Nrhjidf;FohapYs;s

FNshiul;L fiurypw;F

Pb(CH
3
COO)

2 
fiury;

Nru;j;jy;.

cUthFk; tPo;gbtpd;

epwj;ij mtjhdpj;jy;.

(ii) tPo;gbTfis ePu; Nru;j;J

Ijhf;fpr; #lhf;Ff. gpd;

kPz;Lk; Fspu;tjw;F

mDkjpf;Ff.

maill;Lfspw ;F:

(i) xU Nrhjidf;FohapYs;s

FNshiul;L fiurypw;F

Pb(CH
3
COO)

2 
fiury;

Nru;j;jy;.

cUthFk; tPo;gbtpd;

epwj;ij mtjhdpj;jy;.

(ii) tPo;gbTfis ePu; Nru;j;J

Ijhf;fpr; #lhf;Ff. gpd;

kPz;Lk; Fspu;tjw;F

mDkjpf;Ff.

Nrhjid 2:   Viyl;L fiury;fisr; Nrhjidf;Foha;fspy; jdpj;jdpahf vLj;jy;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Nrhjid         mtjhdk; <Lnra;j rkd;ghLfspd;

mDkhdq;fs;

FNshiul;Lfspw;F:

rpy Jspfs; CHCl
3 
Nru;j;J> gpd;G

rpwpJ FNshupd; ePu; Nru;f;Ff.

Foha;fis ed;F FYf;fpr;

Nrjdg;gilapd; epwj;ij

mtjhdpf;Ff.

GNuhikl;Lfspw ;F:

rpy Jspfs; CHCl
3 
Nru;j;J> gpd;G

rpwpJ FNshupd; ePu; Nru;f;Ff.

Foha;fis ed;F FYf;fp

Nrjdg;gilapd; epwj;ij

mtjhdpf;Ff.

maill;Lfspw ;F:

rpy Jspfs; CHCl
3 
Nru;j;J> gpd;G

rpwpJ FNshupd; ePu; Nru;f;Ff.

Foha;fis ed;F FYf;fp

Nrjdg;gilapd; epwj;ij

mtjhdpf;Ff.

Nrhjid 3:   jdpj;jdpahfr; Nrhjidf;Foha;fspy; Viyl;L fiury;fis vLj;jy;.

Fwpg;G: FNshupd; ePUf;Fg; gjpyhf IjNuhf;FNshupf; mkpyj;jhy; mkpyg;gLj;jg;gl;l
Nrhbak; cgFNshiuw;W fiuriyg; gad;gLj;jyhk;.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdh:

nrwp H
2
SO

4 
 cld; jpz;k NaCl, NaBr  kw;Wk; NaI #lhf;fg;gLk;NghJ Vw;gLk;

jhf;fq;fspd; <Lnra;j rkd;ghLfisj; jUf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 14: KIO
3
 kw;Wk; KI ,idg; gad;gLj;jpj; jNahry;Ngw;W fiuriy

epakpj;jy;.

Fwpf;Nfhs;:

jho;j;Njw;wy; tYg;ghu;j;jy;fis Nkw;nfhs;tjw;F mtrpakhd mwpit toq;Fjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) xU Nru;it Kjy; epakkhfg; gad;gLtjw;F mj;jpahtrpakhd ,ay;Gfs;

ahit?

(2) Kjy; epakkhfg; nghJthfg; gad;gLj;jg;gLk; ,urhadr; Nru;itfis epuw;

gLj;Jf.

mwpKfk;:

kpif KI  fiurYld; mkpykhf;fg;gl;l epak potassium iodate fiuriyr; Nru;g;gjd;

%yk; cUthFk; I
2
 ,dhy; sodium thiosulphate fiuriy trjpahd Kiwapy;

epakpf;fyhk;.

- - +
3 2 2IO (aq) + 5I (aq) + 6H (aq)  3I (aq) + 3H O( )l

mabdhdJ rhjhuzkhf>  khg;nghUs; fhl;bahfg; gad;gLk;  epiyapy; epak

sodium thiosulphate  ,dhy; epakpf;fg;gLk;.

2- 2- -
2 3 2 4 62S O (aq) + I (aq)  S O (aq)  + 2I (aq)

epak potassium iodate   fiurypd; nrwpT mwpag;gl;ljhifahy; I
2  
,d; msT fzpf;fg;

gl KbAk;. MfNt> tYg;ghu;j;jy; thrpg;Gld; ,izj;J jNahry;Ngw;W fiurypd;

nrwpitj; Jzpa KbAk;.

Njitahd cgfuzKk; nghUs;fSk;:

        cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

mstp epak KIO
3
 fiury; (0.02 mol dm-3)

Fohap KI fiury; (0.5 mol dm-3)

nts;is epy XL K
2
S

2
O

3 
fiury; (mz;zsthf 0.5 mol dm-3)

tYg;ghu;j;jy; FLitfs; Ijhd H
2
SO

4 
mkpyk; (1 mol dm-3)

fz;zhbf; Nfhy;fs; ePu;

Gdy; khg;nghUs; fhl;b
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

gupNrhjid xOq;fikg;G:

cU 14.1 - gupNrhjid xOq;fikg;G

Kd;mtjhdq;fs;:

 epak fiuriyj; jahupf;Fk;NghJ cyu; KIO
3
 gad;gLtij cWjpg;gLj;jy;.

nra;Kiw:

 KIO
3
  fiuryhy; 25 cm3   Fohapid myRjy;. gpd;G 25.00 cm3  KIO

3
 fiuriy

msTr;rhbf;Fs; khw;Wf.

 20 cm3 Ijhd ry;g+upf;fkpyf; fiuriyr; Nru;g;gjidj; njhlu;e;J 10 cm3   KI  fiu

riyAk; Nru;f;Ff.

 mstpiaf; Na
2
S

2
O

3 
fiuryhy; myry;. gpd;G milahsk; tiu epug;Gf.

 epakpg;G FLitapid nts;isepw gPq;fhd; Xl;bd; kPJ itj;J epakpg;Gf; FLit

apDs; mlq;fpAs;sit ,skQ;rs; epwkhFk; tiu mjw;Fs; K
2
S

2
O

3 
fiuriy

nkJthfr; Nru;f;Ff.

 rpy Jspfs; khg;nghUs; fiuriyr; Nru;g;gJld; fUePy epwk; Njhd;WtjidAk;

mtjhdpf;Ff.

 KbTg; Gs;spapy; fiury; epwkw;wjhFk; tiu K
2
S

2
O

3  
fiuriyj; Jspj;Jspahf

njhlu;e;J Nru;f;Ff. Kk;Kiw epakpg;gpid Nkw;nfhz;L mstp thrpg;Gf;fisg;

gjpT nra;f.

ngWNgWfs;:

thrpg;G 01 thrpg;G 02 thrpg;G 03 ruhrup

mstp thrpg;G (cm3)

mstp

Nrhbak; jNahry;Ngw;Wf; fiury;

$k;Gf;FLit

mabd; fiury;

nts;is khgps; jl;L
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

fzpg;Gfs;:

(i) KI  MdJ KIO
3  
fiurYld; milAk; jhf;fj;jpd;NghJ cUthf;fg;gl;l I

2 
 %y;

msT vz;zpf;ifiaf; fzpf;Ff.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

(ii) tYg;ghu;f;fg;gl;l S
2
O

3
2- ,d; %y; msitf; fzpf;Ff.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

(iii) S
2
O

3
2- mad; fiurypd; nrwpitf; fzpf;Ff.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) ,g;gupNrhjidapy; Ijhd H
2
SO

4
 ,d; tfpghfk; (gq;F) ahJ?

(ii) KbTg; Gs;spf;F mz;ikapNyNa khg;nghUs; fhl;b Nru;f;fg;gLtJ Vd;?

(iii) tYg;ghu;j;jypd; %d;W cgfuzq;fshd mstp> Fohap my;yJ $k;Gf;FLitapy;

xt;nthd;W mJ nfhz;bUf;Fk; fiuryhy; myrg;gLtJ ,y;iy? fhuzq;fs;

jUf.

(iv) ,r;Nrhjidf;F Vd; ePNuw;wg;gl;l KIO
3   
gad;gLj;jf;$lhJ?

(v) KIO
3   
fiury; gad;gLj;jg;gLtjw;Fg; gjpyhf I

2 
 ,id cUthf;f khw;W top

Kiwnahd;wpidj; jUf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 15: mNkhdpah thAitAk; mNkhdpak; cg;GfisAk; ,dq;

fhzy;.

Fwpf;Nfhs;:

mNkhdpah thA kw;Wk; mNkhdpak; cg;Gfspd; gpurd;dj;ij ,dq;fhz mtrpakhd

mwpit toq;Fjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) mNkhdpah thAit ntspg;gLj;Jk; ,urhadj; jhf;fq;fis epuw;gLj;Jf.

(2) mNkhdpah my;yJ mNkhdpah thAit ntspg;gLj;jf;$ba nghUl;fis

epuw;gLj;Jf.

mwpKfk;:

mNkhdpah xU iejurd; nfhz;l Nru;it. ,J ,aw;ifahYk; mNjNghy; kdpjuhYk;

Mf;fg;gLtjhFk;. ,J xU epwkw;w> kpfTk; mupf;Fk; jfTila rpwg;ghd kzj;ij

Aila thA. mNkhdpahthdJ ePupy; ed;F fiue;J %yf; fiuriyahf;FtjhFk;.

,aw;ifapy; mNkhdpahthdJ jhtuq;fs;> tpyq;Fg; nghUl;fs; kw;Wk; tpyq;Ff;

fopTfspidg; gf;Bupahf;fs; gpupj;jopf;Fk;NghJ cUthtjhFk;. ifj;njhopy; uPjpapy;

Vgu; Kiwahy; mNkhdpah cUthf;fg;gLtJld; Fsp&l;bfs;> grisfs;>

ntbnghUl;fs;> rhaq;fs;> moF rhjdq;fs;> J}a;jhf;fpfs; Nghd;wtw;wpy; $bastpy;

gad;gLj;jg;gLfpwJ.

ePupy; fiuAk;NghJ nkd;%ykhd mNkhdpak; Ijnuhl;irl;bid cUthf;Ftjdhy;

<ukhd ghrpr;rhaj;jhisg; gad;gLj;Jtjd; %yk; mNkhdpahtpy; gpurd;dj;ijf;

fz;lwpa KbAk;. NkYk; nerpyupd; Nrhjidg;nghUs; (K
2
HgI

4
) ,idf; fLq; fgpy

khf;fy; my;yJ tPo;gbit tpisthf;Ftjd; %yk; mNkhdpah thA my;yJ

mNkhdpa cg;Gfis cWjpg;gLj;j KbAk;. Ma;T$lj;jpy;> mNkhdpah thAthd

nrwp HCl  ,y; ntspg;gLj;Jk;NghJ ntspg;gLk; NH4Cl ,d; ntz;Gif %yk;

mNkhdpahit milahsg;gLj;j mbf;fb gad;gLj;Jthu;.

Njitahd cgfuzKk; nghUs;fSk;:

        cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; nrwp NH
4
OH

nfhjpFoha; (NH
4
)

2
CO

3
 jpz;kk;

Nghf;F Foha; NH
4
Cl jpz;kk;

gd;rd; Rthiy nrwp HCl

fz;zhbf;Nfhy; nerpyupd; Nrhjidg;nghUs;

fuz;b

ghrpr;rhaj;jhs;fs;

tbjhs;fs;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Kd;mtjhdq;fs;:

 mNkhdpah mupf;Fk; ,ay;Gila Xu; thAthjyhy;> cl;Rthrpj;jy; kw;Wk; fz;fs;>

Njhypy; njhLifAwy; vd;gtw;iwAk; jtpu;f;Ff. NkYk; vuptpidj; jtpu;g;gjw;fhfr;

nrwpe;j mkpyq;fisf; ifahs;tjpYk; $ba ftdk; vLf;Ff. nerpyupd; Nrhjidg;

nghUshdJ Nkf;$upf; cg;igf; nfhz;bUg;gjdhy; er;Rj;jd;ikahdJ. vdNt

Njhypy; njhLifAWtjidj; jtpu;g;gJld; Ma;T$lj;jpypUe;J ePq;Fk;NghJ

iffis ed;F fOTf. rpwe;j fhw;Nwhl;lkhd ,lq;fspy; itj;Nj mNkhdpahg;

Nghj;jiy jpwj;jy; Ntz;Lk;.

nra;Kiw:

gupNrhjid Nkw;nfhs;tjw;Fk; mtjhdq;fisg; gjptjw;Fk; gpd;tUk; ml;ltiz

apidg; gad;gLj;Jf.

Nrhjid         mtjhdq;fs;

nrwpe;j mNkhdpahf; fiur

ypd; thaUNf nerpyupd;

Nrhjidg; nghUspy;

Njha;j;j tbjhs;> nrwp HCl
,y; Njha;j;j xU fz;zhbf;

Nfhy; kw;Wk; ghrpr;rhaj;jhs;

fisg; gpbf;Ff.

r p w p jsT mNkhd pak ;

cg ;igf ; nfhj pFohapy ;

itj;J NaOH ePu;f; fiury;

Nru ;f ;Ff. ntspg;gLj;Jk;

thAitnerpyupd; fiurypy;

Njha;j;j tbjhs;> nrwp HCl
,y; Njha;j;j fz;zhbf;

Nfhy; kw;Wk; ghrpr;rhaj;jhs;

vd;gtw;why; Nrhjpf;Ff.

Ijhd mNkhdpahf; fiur

iyj; jahupg;gJld; mjidg;

ghrpr;rhaj;jhs;fs; kw;Wk; rpy

Jspfs; nerpyupd; Nrhj

idg;nghUshy; Nrhjpf;Ff.

jpz;k NH
4
Cl ,d; rpwpa

mstpid ePupy; fiuj;J

mjidg; ghrpr;rhaj;jhs;fs;>

rpy Jspfs; nerpyupd; Nrhj

idg; nghUs; vd;gtw;why;

Nrhjpf;Ff.

1

2

3

4

<ukhd rptg;G

kw;Wk; ePyg;
ghrpr; rhaj;
jhs;fs;

xU
fz;zhbf;

Nfhy;

eidf;fg;gl;l

nerpyupd;
Nrhjidg;
nghUspy; rpy
Jspfs;
my;yJ mjpy;
eidf;fg;gl;l
tbjhs;

mtjhdq;fSk;
,urhadj;
jhf;fq;fSk;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) mNkhdpah thAit ,dq;fhZk;NghJ ghrpr;rhaj;jhis <ukhf;Ftjd; mtrpak;

Vd;?

(ii) gpd;tUtdtw;wpy; vJ #lhf;Fk;NghJ mNkhdpah thAit ntspg;gLj;JfpwJ?

<Lnra;j rkd;ghLfSld; tpsf;Ff.

(a) (NH
4
)

2
CO

3

(b) NH
4
NO

3

(c) NH
4
NO

2

(d) (NH
4
)

2
Cr

2
O

7

(iii) gpd;tUk; jhf;fq;fSf;F <Lnra;j rkd;ghLfisj; jUf.

(a) 4NH Cl + NaOH  

(b) 4 2 3(NH ) CO  + KOH  

(iv) nerpyupd;  Nrhjidg;nghUs;  jahupg;gjw;Fg;  gad;gLj;jg;gLk;  ,urhadq;fs;

ahit?
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 16: s - njhFg;G %yf cg;Gf;fspd; fiujpwd;fisr; Nrhjpj;jy;.

Fwpf;Nfhs;:

s - njhFg;G %yf cg;Gf;fis ,dq;fhz;gjw;F> nghJthf mit mdad;fSld;

ePupy; tPo;gbthjy; gw;wpa mwpitAk; jpwidAk; toq;fy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

gpd;tUk; mdad;fSld; s - njhFg;G %yfq;fspd; #j;jpuq;fis vOJf.

Viyl;Lfs;> OH-, CrO
4

2-, PO
4

3-, C
2
O

4
2-, SO

4
2-, SO

3
2-, S2-, CO

3
2-, HCO

3
-, NO

3
-, NO

2
-

mwpKfk;:

%yfq;fspilNa NtWghLfisAk; Mtu;j;jd Nghf;FfisAk; tpsq;fpf; nfhs;tjw;F

s - njhFg;G %yf fw;wad;fspd; fiujpwd;fs; gw;wpa fw;if Kf;fpakhdnjhd;whFk;.

Njitahd cgfuzKk; nghUs;fSk;:

      cgfuzq;fs;    ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; 0.1 mol dm-3 K+, Mg2+, Ca2+, Sr2+, Ba2+ ,d; cg;Gf;

fiury;fs; (ePupy; fiuaf;$ba cg;Gf;fs;)

nfhjpFoha; 1.0 mol dm-3 Na+ ,d; gpd;tUk; mdad;fspd; cg;Gf;

fiury;fs;.

Viyl;Lfs;> CrO
4

2-, PO
4

3-, C
2
O

4
2-, SO

4
2-, SO

3
2-,

S2-, CO
3

2-, HCO
3

-, NO
3

-, NO
2

- , OH-

Jspg;ghd;fs; (Pasture pipettes)

fz;zhbf;Nfhy;fs;

Kfitfs; (400 ml)

nra;Kiw:

 tFg;gpd; vy;yh khztu;fSk; Nkw;gb fiury;fisj; jahupg;gJ NghJkhdJ.

 Nrhjidf;Foha;fspy; jdpj;jdp xt;nthU fw;wad;fspy; 1 ml fiury;fs; vLf;Ff.

 gpd;tUk; ml;ltizfspd;gb xt;nthU mdad;fspid Na+ cg;gpidj; Jspj;Jsp

ahf fyf;fpatz;zk; Nru;f;Ff.

 VjhtJ epuy;fs; my;yJ tPo;gbTfs; ,Ug;gpd; mjidg; gpd;tUk; ml;ltizapy;

gjpT nra;f.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

m
t
j
h
d

q
;f
s
;

0.
1 

m
ol

 d
m

-3

f
w
;w
a
d
;

f
i
u
r
y
;

(1
 m

l)

1 
m

ol
 d

m
-3

N
aC

l
(J

s
pj
;J
s
pa
h
f
)

1 
m

ol
 d

m
-3

N
aB

r
(J

s
pj
;J
s
pa
h
f
)

1 
m

ol
 d

m
-3

N
aI

(J
s
pj
;J
s
pa
h
f
)

1 
m

ol
 d

m
-3

N
aO

H
(J

s
pj
;J
s
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h
f
)

1 
m

ol
 d

m
-3

N
a 2S

(J
s
pj
;J
s
pa
h
f
)

1 
m

ol
 d

m
-3

N
aN

O
3

(J
s
pj
;J
s
pa
h
f
)

K
+

M
g2+

C
a2+

Sr
2+

B
a2+

1 
m

ol
 d

m
-3

N
aN

O
2

(J
s
pj
;J
s
pa
h
f
)
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

m
t
j
h
d

q
;f
s
;
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1 

m
ol

 d
m
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f
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O
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3
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m
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N
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O
4
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N
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 d

m
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N
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K
+

M
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C
a2+
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B
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 d
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) $l;lk; I %yfq;fspy; Nru;itfspd; fiujpwd; Nghf;fpid ,dq;fhzy;.

(ii) ePNuw;w  ntg;gTs;Siw  kw;Wk;  rhyf  ntg;gTs;Siwfisg;  gad;gLj;jp

$l;lk; II  fw;wad;fs; Ijnuhl;irl;Lfs;> fhgNdw;Wfs; kw;Wk; ry;Ngw;Wfspd;

fiujpwd; Nghf;fpid tpsf;Ftu;.

(iii) VjhtJ epw tPo;gbT Njhd;wpd;  mjid  ml;ltizg;gLj;JtJld;  epwj;jpd;

fhuzpia tpsf;Ff. (fw;wad; mbg;gil my;yJ mdad; mbg;gil)
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 17: s - njhFg;G %yfq;fspd; iej;jpNuw;Wfs;> fhgNdw;Wfs;

kw;Wk; ,U fhgNdw;Wfspd; ntg;gTWjpiar; Nrhjpj;jy;.

Fwpf;Nfhs;:

s - njhFg;G %yfq;fspd; iej;jpNuw;Wfs;> fhgNdw;Wfs; kw;Wk; ,U fhgNdw;Wfspd;

ntg;gTWjpj; jd;ikapy; xU Nfhyj;jpidf; fhz;gjw;Fj; Njitahd mwptpid

toq;Fjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) mg;gr;Nrhlh kw;Wk; ryitr; NrhlhtpYs;s ,urhadr; Nru;itfs; ahit?

(2) juTg; gjpTfspypUe;J fhgNdw;Wfs;> ,UfhgNdw;Wfs; kw;Wk; iej;jpNuw;Wfspy;

$l;lg;gpupif ntg;gepiyfisf; fz;lwptJld; vjpu;ghu;f;fg;gl;l ntg;gTWjpapd;

rhu;Gg;Nghf;fpid vjpu;T $Wjy;.

Njitahd cgfuzKk; nghUs;fSk;:

        cgfuzq;fs;       ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; Na
2
CO

3
, NaHCO

3
, NaNO

3

nfhjpFoha;fs; K
2
CO

3
, KNO

3

ghrpr;rhaj;jhs;fs; MgCO
3
, Mg(NO

3
)

2

fz;zhbf;Nfhy;fs; CaCO
3
, Ca(NO

3
)

2

gd;rd; mLg;G SrCO
3
, Sr(NO

3
)

2

Nrhjidf;Foha; ,Lf;fpfs; BaCO
3
, Ba(NO

3
)

2

Kd;mtjhdq;fs;:

 ePz;l Neuk; Rthiyapy; nfhjpFohapy; vLj;Jf; fyf;fpatz;zk; nfhjpf;f

itf;Fk; NghJ ftdnkLg;gJ fl;lhakhdjhFk;. mj;Jld; Nghf;Ff;Fohapidg;

gad;gLj;Jk; NghJ Rz;zhk;G ePupYs;s gFjpia Kjypy; ntspNa vLj;j

gpd;Ng nfhjpFohapidr; RthiyapypUe;J mfw;Wjy; %yk; Rz;zhk;G ePu;

nfhjpFohapDs; cl;nry;tjidj; jtpu;f;fyhk;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Nrhjid         mtjhdk;  <Lnra;j ,urhadr; rkd;ghLfSld;

 mDkhdq;fs;

Na
2
CO

3

NaHCO
3

K
2
CO

3

MgCO
3

CaCO
3

SrCO
3

BaCO
3

NaNO
3

KNO
3

Mg(NO
3
)

2

Ca(NO
3
)

2

Sr(NO
3
)

2

Ba(NO
3
)

2

Nrhjid 1: fhgNdw;Wfs; kw;Wk; ,UfhgNdw;Wfs;:

Rkhu; 1 g jpz;k fhgNdw;W /  ,UfhgNdw;wpid xU nfhjpFohapypl;L

mjDld; Nghf;FFoha; nghUj;jpa jf;ifapidg; nghUj;Jf. Nghf;F

Fohapd; RahjPd Kidapidr; Nrhjidf;FohapDs; cs;s Rkhu;

1cm
2  cauKs;s Rz;zhk;G ePUf;Fs; itf;Ff. nfhjpFohapidr;

#lhf;Ff. VjhtJ thA ntspNaw;wk; ,Ug;gpd; mjidAk; Nrhjidf;

FohapDs; cs;s Rz;zhk;G ePupy; Vw;gLk; epwkhw;wq;fisAk;

gjpT nra;f. thA ntspg;glYf;F vLf;Fk; rhu;G Neuj;ijAk;

gjpTnra;f.

nra;Kiw: gupNrhjid elhj;Jtjw;Fk; mtjhdq;fisg; gjptjw;Fk; fPNoAs;s

ml;ltiziag; gad;gLj;Jf.

1

2

3

4

5

6

7

1

2

3

4

5

6

Nrhjid 2: iej;jpNuw;Wfs;:

xt;nthU iej;jpNuw;WfisAk; jdpj;jdp nfhjpFohapy; vLj;J

#lhf;Ff. Foha; thapdUNf xU jzw;Fr;rpiag; gpbf;Ff. xU

epwKs;s thA ntspg;gbd; epw thA ntspg;gl vLf;Fk; Neuj;ij

xg;gpLf. epwkw;w thA ntspg;gbd; jzw;Fr;rp xspu vLf;Fk; Neuj;ij

msf;Ff.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) $l;lk; I kw;Wk; $l;lk; II ,d; fhgNdw;Wfs;> ,UfhgNdw;Wfs; kw;Wk; iej;jp

Nuw;Wfspd; rhu; ntg;g cWjpj;jd;ikfis Nky; ngwg;gl;l KbTfspypUe;Jk;

fl;likg;G ,ay;GfspypUe;Jk; fye;JiuahLf.

(ii) md;whl tho;tpy; gad;gLj;jg;gLk; Nkw;jug;gl;l rpy Nru;itfspd; gad;fisf;

fye;JiuahLf.

(iii) vy;yhg; gpupifj; jhf;fq;fSf;Fk; <Lnra;j rkd;ghLfs; jUf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 18: ePu;f;fiury; Clfj;jpy; rpf;fy; mad;fspd; epwq;fis ,dq;

fhzy;.

Fwpf;Nfhs;:

ePu;f;fiury; Clfj;jpy; d - njhFg;G  %yfq;fshy; cUthf;fg;gLk; mad;fspd;

epwq;fis ,dq;fhzy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) CuSO
4
 ePu;f;fiurypd; epwk; ahJ?

(2) ePu;f;fiurypy; gpurd;dkhfTs;s rpf;fy; fw;wadpd; #j;jpuk; ahJ?

(3) ePu;f;fiurypy; d - njhFg;G cNyhfq;fspd; mad;fspy; rpy epwj;ijf; fhl;L

fpd;wd.  Mdhy; rpy epwq;fisf; fhl;Ltjpy;iy. cjhuzq;fs; %yk; fhuzq;

fis tpsf;Ff.

mwpKfk;:

ePu;f;fiurypy; epwq;fs; Mf;fg;gly; d - njhFg;G %yfq;fspd; Nru;itfspd; rpwg;Gg;

gz;Grhu; elj;ijfshFk;. gFjp epuk;gpa d - Xgpw;wiy cila mad;fis cUthf;Fk;

%yfq;fs; jhz;ly; %yfq;fshFk;. ePu;f;fiurypy; epwq;fisf; nfhLj;jy; jhz;ly;

cNyhf mad;fspd; gz;Grhu; ,ay;GfshFk;. ,t;tad;fs; nts;nshspapd; Nju;e;

njLf;fg;gl;l rpy miyePsq;fis cwpQ;rp mUl;lg;gl;l epiyapy; njhlu;Gila

epwq;fisf; fhl;Lk;.

3 d  %yfq;fisf; fUJNthk;. Zn ck; Sn ck; Nrhbaw;w ,yj;jpud;fisf; nfhz;bUg;g

jpy;iy. Mjyhy; mtw;wpd; ePu;f;fiury;fs; epwkw;wd. ,q;F H
2
O xU ,izapahfj;

njhopw;gl;L cNyhf mad;fSld; <ju; gpizg;ig Mf;Fk;.

Njitahd cgfuzKk; nghUs;fSk;:

         cgfuzq;fs;    ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; CrCl
3

fz;zhbf;Nfhy;fs; MnSO
4

msTrhbfs; (10 cm3) FeCl
3
, FeSO

4

CO(NO
3
)

2
, ZnSO

4

CuSO
4 
, 

 
Ni(NO

3
)

2

fha;r;rp tbj;j ePu;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

nra;Kiw:

 Nkw;Fwpj;j ,urhadq;fs; xt;nthd;wpYk; Rkhu; 0.5 g ,id epWj;njLj;J ntt;NtW

Nrhjidf; Foha;fspy; ,l;L mtw;wpw;Fg; ngaUk; ,ly;.

 xt;nthU Nrhjidf; Foha;fSf;Fk; Rkhu; 10 cm3 fha;r;rp tbj;j ePu; ,l;L xU
fz;zhbf;Nfhiyg; gad;gLj;jpr; Nru;itfisf; fiuf;Ff.

 gpd;tUk; ml;ltizapy; me;j ePu;f;fiury;fspy; epwq;fisg; gjpT nra;f.

Nru;it mad; ePu;f;fiurypd; epwk;

CrCl
3

Cr3+

MnSO
4

Mn2+

JUtpidf; fOtpa gpd;

Fe J}is Ijhd HCl ,y; fOTf. Fe2+

FeCl
3

Fe3+

Co(NO
3
)

2
Co2+

CuSO
4

Cu2+

NiNO
3

Ni2+

ZnSO
4

Zn2+

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) Nkw;gb mad;fspd; ePu;f;fiurypYs;s rpf;fy; epiyf;fhd ,urhad #j;jpuj;ijAk;

fl;likg;igAk; jUf.

(ii) mtw;wpd; IUPAC  ngau;fis vOJf.

(iii) (a) epwkw;w ePu;f;fiuriy cUthf;Fk; maidg; ngaupLf.

(b) ,yj;jpudpiyaikg;igg; gad;gLj;jp  epwkw;w ePu;f;fiury; cUthtjd;

fhuzj;ij tpsf;Ff.



81

f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 19: nguR mad; fiurypy; nrwptpid mkpyg;gLj;jpa

nghl;lhrpak;Ngu;kq;fNdw;Wf; fiuriyg; gad;gLj;jpj;

jPu;khdpj;jy;.

Fwpf;Nfhs;fs;:

(1) jw;fhl;b epakpg;G gw;wpa

(2) xU fdkhdf; FLitiag; gad;gLj;jpj; jug;gl;l fdtsTf;Fupa Fe2+ mad;

fiury; jahupg;Gg; gw;wpa

(3) jho;j;Njw;wy; epakpg;igg; gad;gLj;jp Fe2+ mad; fiurypd; nrwptpidj;

jPu;khdpj;jy; gw;wpa

mtrpakhd mwpit toq;Ftjw;fhf.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) ePu; Clfj;jpy; Fe3+ mad;fs;> Fe2+mad;fspd; epwq;fs; ahit?

(2) Ma;T$lj;jpy; ePu; vt;thW 0.02 mol dm-3 KMnO
4
 fiurypy; 250 cm3 ,id jahupg;gPu;

vd tpsf;Ff.

mwpKfk;:

jho;j;Njw;wy; jhf;fq;fspy; epwr; Nru;itfspd; gq;fspg;G mikAk;NghJ> epakpf;fg;

gLtJ kw;Wk; epakpg;gJ my;yJ mtw;wpy; xU ,dkhdJ epakpg;gpy; KbTg; Gs;sp

apidg; ngWtjw;F xU fhl;bahfr; nraw;glyhk;. MnO
4

- f;F vjpuhf Fe2+ mad;fspd;

epakpg;gpy; gq;fspg;Gr; nra;Ak; jhf;fq;fs; fPNo jug;gl;Ls;sd.

- + 2+
4 2MnO (aq) + 8H (aq) + 5e Mn (aq) + 4H O( )l

2+ 3+Fe (aq)  Fe (aq) + e

KbTg;Gs;spapy; fiurypYs;s Fe2+ mad;fs; Kw;whf Fe3+ mad;fshf xl;rpNaw;wg;

gLfpd;wd. MfNt> NkYk; KMnO
4
  fiurypidr; Nru;f;Fk;NghJ Cjh epwk;

tpisthFk;. (Ijhd fiurypy; KMnO
4
  MdJ nkd;rptg;G epwkhfj; Njhd;wyhk;.)

Njitahd cgfuzKk; nghUs;fSk;:

         cgfuzq;fs;    ,urhadg; gjhu;j;jq;fs;

epakpg;Gf; FLitfs; FeSO
4 
jpz;kk; (Gjpa nghjp)

fdkhdf; FLit (100cm3) KMnO
4
fiury; (0.02 mol dm-3)

mstp H
2
SO

4
 mkpyk; (2 mol dm-3)

Fohap nrwp H
2
SO

4
 mkpyk;, nrwp H

3
PO

4
 mkpyk;

nts;isg; gPq;fhd; XL fha;r;rptbj;j ePu;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

nra;Kiw:

 Fe2+ mad; fiury; jahupg;G:

Rkhu; 3.5 g FeSO
4
 ,id epWj;njLj;J mjid 100 cm3 fdkhdf; FLitf;Fs;

khw;Wf.   vy;yh cg;Gk;  Kw;whff;  fiuAk; tiu>  fyf;fpa tz;zk;  50 cm3,
2 mol dm-3  H

2
SO

4 
 fiuriyAk; 5 cm3 H

3
PO

4 
fiuriyAk; Nru;f;Ff.

 25.00 cm3 Fe2+ mad; fiuriy tYg;ghu;j;jy; FLitf;Fs; khw;Wf.

25 cm3, 2 mol dm-3  H
2
SO

4 
 fiuriyAk; 5 cm3 H

3
PO

4 
fiuriyAk; Nru;f;Ff.

 30 nrf;fd;fSf;F Nky; cWjpahd nkd;rptg;G epw fiurypy; fhzg;gLk; tiu

epakpg;G FLitapYs;s  Fe2+ fiurypw;F vjpuhf mstpapYs;s KMnO
4
  fiuryhy;

epakpf;Ff. ,e;epiyapy; mstp thrpg;igg; gjpT nra;f.

 KbTg; Gs;spapy; mstp thrpg;Gfs; 0.1 cm3 ,w;Fs; NtWgLk; tiu gupNrhjidahdJ

%d;W jlitfs; jpUk;gTk; nra;ag;gly; fl;lhakhdjhFk;. gpd;G fzpg;Gf;Fr;

ruhrup thrpg;gpid vLj;Jf; nfhs;sy; Ntz;Lk;.

ngWNgWfs;:

  Kjyhk; thrpg;G ,uz;lhk; thrpg;G %d;whk; thrpg;G   ruhrup

    (Trial) (Concordant) (Concordant)

gad;gLj;jpa KMnO
4
,d;

fdtsT (cm3)

fzpg;Gfs;:

(i) ,e;epakpg;Gf;Fupa <Lnra;j jho;j;Njw;wj; jhf;fj;ij vOJf.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

(ii) ,e;epakpg;gpy; gad;gl;l KMnO
4 
,d; %y;fisf; fzpf;Ff.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

(iii) Fe2+ mad; nrwpitf; fzpf;Ff.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) FeSO
4
 nfhs;fyk; Gjpjhd nghjp vd;gjid ePu; vt;thW mwpe;J nfhs;tPu;?

(ii) Fe2+ fiury; jahupg;gpd;NghJ Ijhd H
2
SO

4 
Nru;g;gJ Vd;?

(iii) nrwpe;j H
3
PO

4 
 ,d; tfpghfk; ,e;epakpg;gpy; ahjhFk;?

(iv) ,g; gupNrhjidapd; tOf;fs; Vw;gLtjw;Fr; rhj;jpakhd toptiffs; gw;wpf;

fye;JiuahLf.

(v)
 
~~jw;fhl;b|| (self-indicator) vDk; gjj;ij ,g;gupNrhjidapypUe;J tpsf;Ff.

(vi) Fe2+ kw;Wk; Fe3+ nfhz;l xU fyitapy; ,it xt;nthd;wpdJk; nrwpitAk;

mwptjw;fhf ,g;gupNrhjidapid vt;thW ePu; khw;wpaikf;f KbAk;?
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 20: mkpykhf;fg;gl;l K
2
C

2
O

4
 ,d; epak fiuriyg; gad;gLj;jp

 KMnO
4 
fiurypd; nrwpitj; Jzpjy;.

Fwpf;Nfhs;fs;:

(1) Kjy; epakf; fiury; xd;wpy; mwpe;j nrwpTila fiuriyj; jahupj;jy;

gw;wpa>

(2) jho;j;Njw;wpa epakpg;G %yk; MnO
4

- mad; fiurypd; nrwpitj; jPu;khdpj;jy;

gw;wpa>

njhlu;gila mtrpakhd mwpit toq;fy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) K
2
C

2
O

4
 I Vd; xU Kjdpakkhfg; gad;gLj;jy; njhlu;ghf tpsf;fk; ahJ?

(2) xU Kjdpakk; gw;wpa gz;Gfis ml;ltizg;gLj;Jf.

(3) ePu; mwpe;j Kjdpakj;ijg; ngaupLf.

(4) mkpy Clfj;jpy; Mn ,d; mjpAau; xl;rpNaw;wk; ahJ?

mwpKfk;:

nghl;lhrpak;Ngu;kq;fNdw;W xU typikahd xl;rpNaw;Wk; fUtp. ,J MnO
4
- fhuzkhf

Mo;e;j fU Cjh epwKilaJ. Mn2+Mf jho;j;jg;gLk;NghJ epwkw;wjhf khWk;.

,e;epwkhdJ gy re;ju;g;gq;fspy; epakpg;gpy; KbTg;Gs;spiaj; jPu;khdpf;fg; gad;gLj;jg;

gLfpd;wJ. KMnO
4  
MdJ xU Kjy; epakkd;W. Mjyhy; KMnO

4   
fiuryhdJ

Na
2
C

2
O

4 
Nghd;w xU Kjdpakj;jhy; epakpf;fg;gl;L> jpUj;jkhd nrwpit mwpjy;

Kf;fpakhdjhFk;. ,j;jho;j;Njw;wy; jhf;fr; rkd;ghL

- 2- + 2+
4 2 4 2 22MnO (aq) + 5C O (aq) + 16H (aq)  2Mn (aq) + 10CO (g)+ 8H O( )l

Njitahd cgfuzKk; nghUs;fSk;:

         cgfuzq;fs;    ,urhadg; gjhu;j;jq;fs;

epakpg;G FLitfs; Na
2
C

2
O

4 
fiury; (0.050 mol dm-3)

fdkhdf; FLit (100cm3) KMnO
4
fiury; (Rkhu; 0.02 mol dm-3)

mstp H
2
SO

4
 mkpyk; (2 mol dm-3)

Fohap fha;r;rptbj;j ePu;

nts;isg; gPq;fhd; XL

fbfhuf; fz;zhb
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

nra;Kiw:

 epak K
2
C

2
O

4
 fiury; jahupg;G: (my;yJ K

2
C

2
O

4   
,y;yhjtplj;J xl;rhypf;

mkpyj;ijg; gad;gLj;jyhk;.)

0.05  mol dm-3  nrwpTila> 250 cm3  K
2
C

2
O

4 
 my;yJ H

2
C

2
O

4 
 fiuriyj;

jahupg;gjw;F> mtw;wpy; Njitahd mstpidf; fzpj;Jj; jpUj;jkhf mse;njLf;Ff.

J}ajhd> cyu;e;j fbfhuf; fz;zhbiag; gad;gLj;Jtjid cWjpg;gLj;Jf.

xU Gdypd; cjtpAld; cs;slf;fq;fis 250 cm3   fdkhdf; FLitf;Fs; khw;Wf.

rpwpjsT fha;r;rp tbj;j ePiur; Nru;j;J fyf;fpatz;zk; cg;gpid Kw;whff;

fiuf;Ff.  gpd;G 250 cm3  milahsk; tiu fha;r;rp  tbj;j  ePiur; Nru;j;J

0.050  mol dm-3  xl;rhypf; mad; fiuriyj; jahupf;Ff.

 epakpg ;G:

Fohapapd; cjtpAld; 25.00 cm3 xl;rNyw;W mad; fiuriy epakpg;G FLitf;Fs;

,Lf. 15 cm3 Ijhd H
2
SO

4
 ,idr; Nru;f;Ff. fiuriy ,sQ; #lhf;Ff. gpd;G>

mstpapid KMnO
4 
 fiuryhy; epug;gp> epakpg;G FLitapYs;s cs;slf;fq;fs;

30 nrf;fd;fSf;F FiwahJ nkd;rptg;G epwkhf khWk; tiu epakpg;igj; njhlu;f.

Vndd;why;> miwntg;gepiyapy; ,j;jhf;fr; nraw;ghL ke;jkhifahy; KMnO
4

fiuriyr; Nru;f;Fk;NghJ epakpg;G FLitapYs;s cs;slf;fq;fs; ,sQ;#lhd

epiyapy; ,Ug;gjid cWjpg;gLj;jpf; nfhs;s Ntz;Lk;.

KbTg; Gs;spapy; mstp thrpg;Gfs; 0.1 cm3  ,Yk; Fiwthd NtWghLfisf;

fhl;Lk; tiu ,e;epakpg;gpid %d;W jlitfs; kPsTk; nra;f. gpd; ruhrup

thrpg;gpidf; fl;lhakhff; fzpg;Gf;F gad;gLj;Jf.

ngWNgWfs;:

Kjyhk; thrpg;G ,uz;lhk; thrpg;G %d;whk; thrpg;G   ruhrup

   (Trial) (Concordant) (Concordant)

gad;gLj;jg;gl;l

KMnO
4
,d;

fdtsT (cm3)

fzpg;Gfs;:

MnO
4

-  mad; fiurypd; nrwpitf; fzpf;Ff.

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) ,g;gupNrhjidapy; tOf;fSf;Fr; rhj;jpakhd toptiffisf; fye;Jiuahbj;

jpUj;jq;fspd; tpUj;jpf;F MNyhridfis epuw;gLj;Jf.

(ii) K
2
Cr

2
O

7 
 fiuriy epakpg;gjw;F Na

2
C

2
O

4 
 fiurYldhd jhf;fj;ijg; gad;gLj;j

KbAkh? tpsf;Ff.



87

f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 21: IjNuhf;FNshupf; mkpyj;JlDk; mNkhdpahTlDk; Cu(II),

Ni(II) kw;Wk; Co(II) ,d; cg;Gfspd; epwq;fis mtjhdpj;jy;.

Fwpf;Nfhs;fs;:

(1) d - njhFg;G %yfq;fs; ,izg;Gr; rpf;fy;fis cUthf;Ftjd; cz;ikia

tpsf;Fjy; gw;wpa>

(2) rpy rpf;fw; Nru;itfisj; jahupg;gJ gw;wpa>

(3) ePNuw;wg;gl;l rpf;fw; Nru;itfspy; mad;fs; epwkhf ,Ug;gjidf; $Wjy;

gw;wpa>

mtrpakhd mwptpid toq;Fjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) Cu(II), (Ni(II) kw;Wk;  Co(II) mad;fspd; ,yj;jpudpiyaikg;Gfis vOJf.

(2) d - njhFg;G %yfq;fs; rpf;fy;fis cUthf;f Kbtjw;fhd fhuzq;fisj;

jUf.

mwpKfk;:

$l;lk; 3 Kjy; 12 ,y; mlq;Fk; %yfq;fs; d - njhFg;G %yfq;fs; vd tifg;gLj;jg;

gLk;. gy jhz;ly; cNyhf mad;fspd; ePu;f;fiury;fs; kpd;fhe;j epwkhiyapd;

fl;Gyd; gFjpapypUe;J fjpu;g;Gfis cwpQ;rp ntt;NtW epwq;fis cUthf;Fk;.

,k;%yfq;fspy; fhzg;gLk; gFjp epug;gpa 3d cgXL fhuzkhf ,j;jpwd; mtw;wpw;F

mikfpd;wJ. vt;thwhapDk;  d0 my;yJ d10 ,yj;jpudpiyaikg;Gila mad;fs;

Xu; ePu;f;fiurypy; ,Ue;jitahFk;. gFjp epuk;gpa 3d  Xgpw;wy;fspy; gpurd;dk; ,k;

%yfq;fspy; fhzg;gly;. ,k;%yfq;fs; ,yj;jpud; Nrhbfis  Vw;Wf; nfhs;sy;>

rpf;fy; mad;fis cUthf;Fk; jpwdpw;Ff; fhuzkhFk;. ika cNyhf madpw;F

(cY}ap mkpyk;) ,yj;jpud;fis toq;f KbAkhd ,dq;fs; (cY}ap %yq;fs;)

~~,izapfs;|| vd miof;fg;gLk;. ika cNyhf maDld; ,izf;fg;gLfpd;w

,izapfs; rpf;fypd; epwj;ij KOikahf jPu;khdpf;Fk; gpujhd tfpghfj;ijf;

nfhz;ld. ,g;gupNrhjidapy;> H
2
O, NH

3
 kw;Wk; Cl- mad;fSld; Cu(II), Ni(II) kw;Wk;

Co(II) vd;gd cUthf;Fk; epwq;fs; mtjhdpf;fg;gLk;.

Njitahd cgfuzKk; nghUs;fSk;:

         cgfuzq;fs;    ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; Ijhd CuSO
4 
fiury;

fz;zhbf;Nfhy;fs; Ni2+ mad; fiurYld;

Cu2+ mad; fiurYld;

nrwpe;j HCl,

Ijhd kw;Wk; nrwpe;j NH
3
 ,d; fiury;fSk;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

nra;Kiw:

 xt;nthU cNyhf mad;fspd; 1 cm3 fiurypw;Fk; nrwp HCl  kw;Wk; mNkhdpah

fiury;fs; Nru;j;jy;. fPNo jug;gl;l ml;ltizia fiury;fspd; epwq;fisg; gjptjw;Fg;

gad;gLj;Jf.

cNyhf ePu;f;fiurypy; rpy Jspfs; rpy Jspfs; kpifahd

mad; epwk; Ijhd NH
4
OH nrwpe;j NH

4
OH nrwpe;j HCl

cld; cld; cld;

Cu2+

Ni2+

Co2+

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) Nkw;gb cNyhf mad;fspd; rpf;fy; mad;fspd; ,urhadr; #j;jpuq;fs; kw;Wk;

fl;likg;Gfis vOJf.

(ii) IUPAC
 
 Kiwf;F mika Nkw;gb rpf;fy; mad;fisg; ngaupLf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

gupNrhjid 22: jho;j;Njw;wy; jhf;fq;fisg; gad;gLj;jp kq;fdprpd; ntt;NtW

xl;rpNaw;w epiyfisf; nfhz;l (+2, +4, +6, +7) Nru;itfisg;

gupNrhjid thapyhf mtjhdpj;jy;.

Fwpf;Nfhs;:

Mn ,d; ntt;NtW xl;rpNaw;w epiyfs; cila Nru;itfspd; epwq;fis

mtjhdpj;jYk; xl;rpNaw;w epiyfs; ,ilNa vt;thW khw;wq;fSf;Fl;gLfpd;wd

vd;gjidf; fw;wYk;

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) ntt;NtW xl;rpNaw;w epiyfs; cila  Nru;itfspy; Mn  ,d; ,yj;jpudpiy

aikg;Gfis vOJjy;.

(2) mkpy Clfk; vjpu;f; fhu Clfj;jpy; MnO
4

- mad; jhf;fj;jpy; xl;rpNaw;w epiy

fspilNa mtjhdq;fspy; NtWghLfs; vd;d? ckJ tpilfSf;F Mjuthfj;

jhf;f cjhuzq;fisj; jUf.

mwpKfk;:

kq;fdpR MdJ [Ar] 3d5 4s2  ,yj;jpudpiyaikg;Gila xU d - njhFg;G %yfkhFk;.

MfNt Mn  ,y; xl;rpNaw;w epiyfs; 0 - 7f;F ,ilNa mtjhdpf;fg;gLk;. xl;rpNaw;w

epiyfs; NtWgLk;NghJ Mn  Nru;itfspd; epwq;fspYk; ngUksT NtWgLjy; Mu;t

%l;Lnkhd;whFk;. nghUj;jkhd jho;j;Jk; fUtpiag; gad;gLj;jp tpisthFk;

Nru;itfspy; Mn  ,y; xl;rpNaw;w epiyiaf; fl;Lg;gLj;j KbAk;.

Mn (VII)  MdJ KMnO
4  
,d; ePu;f;fiurypy; gpurd;dkhf ,Uf;Fk;NghJ Cjh epwkhFk;.

nrwpe;j nghl;lhrpak; Ijnuhl;irl;lhdJ Mn  ,d;  +7  xl;rpNaw;w epiyapypUe;J

+6   epiyf;F> mjd; gr;ir epwj;jpw;F khw;Wk;.

4 2 4 22KMnO  (aq) + 2KOH (aq)   2K MnO (aq) + H O ( )l

Ijurd; gunthl;irl;L MdJ K
2
MnO

4 
I fLq;fgpy epw Mn (VII)  MnO

2 
Mf

jho;j;JfpwJ.

nrwpe;j HCl ,id MnO
2 
 ,w;F Nru;g;gpd; Mn2+ Mf mJ khw;wg;gLk;. Mn2+

mad;fs; ngUk;ghYk; epwkw;wjhFk;.

2 2 2 2MnO  (s) + 2HCl (aq)   MnCl (aq) + 2H O ( ) +Cl (g)l

MfNt ntt;NtW xl;rpNaw;w epiyf;F kq;fdpR NtWgl;l epwq;fis ntspf;

fhl;LfpwJ.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

Njitahd cgfuzKk; nghUs;fSk;:

         cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; Ijhd KMnO
4 
fiury;

fz;zhbf;Nfhy;fs; Ijhd H
2
SO

4 
mkpyk;

nrwpe;j NaOH  fiury; /  NaOH  jpz;kk;

H
2
O

2
 fiury;

nrwpe;j HCl 
 
mkpyk;

nra;Kiw:

 fPo;j; jug;gl;l ml;ltiziag; gupNrhjidia elhj;Jtjw;Fk; fiury;fspy;

epwq;fisg; gjpT nra;tjw;Fk; gad;gLj;Jf.

Nrhjid mtjhdq;fs; mDkhdq;fSk;

 ,urhadj; jhf;fq;fSk;

1. Rkhu; 2 cm3 Ijhd nghl;lhrpak;
gukq;fNdw;W fiuriyf; nfhjp

Fohapy; vLj;Jf; fiurypd; epwj;

ijg; gjpT nra;f.

2. Rkhu; 2 cm3 Ijhd nghl;lhrpak;
gukq;fNdw;W fiuriy xU

nfhjpFohapy; vLj;J Ijhd

ry;g+upf;fkpyj;jhy; rpwpJ mkpyg;

gLj;jp gpd; mjDld; xU epw

khw;wk; Vw;gLk; tiu nrwpe;j

nghl;lhrpak; Ijnuhl;irl;L

fiuriyAk; Nru;f;Ff. epwkhw;

wj;ijg; gjpT nra;f.

3. Rkhu; ,U Jspfs; Ijurd;

guxl;irl;Lf; fiuriy gFjp 2

,y; tpisTf; fiurYf;Fr;

Nru;f;Ff.

4. nrwpe;j HCl  fiuriy gFjp 3

,d; tpisTf; fiurYf;Fr;

Nru;g;gJld; epwkhw;wq;fisAk;

mtjhdpf;Ff.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) gupNrhjidapy; xt;nthU gbf;Fk; <Lnra;j miu mad; rkd;ghLfis vOJf.

(ii) MnO
4
-
 
 cld; gpd;tUk; jho;j;Jk; fUtpfspy; ,urhad jhf;fq;fSf;fhd <Lnra;j

rkd;ghLfisj; jUf.

(a) H
2
O

2 
 (mkpy Clfj;jpy;)

(b) H
2
S (fhu Clfj;jpy;)

(c) SO
2 
 (mkpy Clfj;jpy;)
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

 

gupNrhjid 23: Ni2+, Fe2+, Fe3+, Cu2+ kw;Wk; Cr3+ mad;fis NaOH kw;Wk; NH
3

,idg; gad;gLj;jp ,dq;fhz;gjw;fhfr; Nrhjpj;jy;.

Fwpf;Nfhs;fs;:

(1) ePu;f;fiury;fspy; Ni2+, Fe2+, Fe3+, Cu2+ kw;Wk; Cr3+ mad;fspd; gpurd;dj;ij

,dq;fhz;gjw;F

(2) Nru;itfspy; fiujpwd;fspd; NtWghLfisg; gad;gLj;jp ,dq;fhZk; Nrhjid

fis tpsf;Ftjw;F

(3) Fwpj;j rpy fw;wad;fshy; rpf;fy;fs; cUthf;fg;gLtjid ,dq;fhz;gjw;F

(4) d - njhFg;G %yf fw;wad;fis ,dq;fhz;gjw;F

Njitahd mwptpid toq;fy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) Ni2+, Fe2+, Fe3+, Cu2+ kw;Wk; Cr3+  mad;fspd; ,yj;jpudpiyaikg;ig vOJf.

(2) Ni2+, Fe2+, Fe3+, Cu2+ kw;Wk; Cr3+ mad;fspd;  ePupy; fiufpd;w Nru;itfs; ahit?

mwpKfk;:

Ijnuhl;irl;Lfspd; fiujpwd; kw;Wk; cUthf;fg;gLk; epwq;fs; Mfpatw;wpy; #lhf;f

Kd;Gk; gpd;Gk; toq;Fk; jfty;fs; %yk; mad;fspilNa NtWgLj;jy;fs; jtpu

NkYk; Ni2+, Fe2+, Fe3+, Cu2+ kw;Wk; Cr3+  mNkhdpahTld; cUthf;Fk; epwKs;s

rpf;fy;fSk; mtw;wpid ,dq;fhz;gjw;F Kf;fpa jfty;fisj; jUfpd;wd.

Njitahd cgfuzKk; nghUs;fSk;:

   fz;zhb cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Nrhjidf;Foha;fs; Ni2+, Fe2+, Fe3+, Cu2+ kw;Wk; Cr3+  mad;fspd;

ePu;f;fiury;fs; (0.1 mol dm-3)

fz;zhbf;Nfhy;fs; Ijhd H
2
SO

4 
mkpyk; (2 mol dm-3)

gd;rd; mLg;G NaOH  fiury; (4 mol dm-3)

NH
4
OH  fiury; (4 mol dm-3)

K
3
Fe(CN)

6
, K

4
Fe(CN)

6
, KSCN / NH

4
SCN,

H
2
O

2
,
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

nra;Kiw:

 gpd;tUk; ml;ltiziag; gad;gLj;jpr; Nrhjidfis elhj;JtJld; fiury;fspy;

epwq;fisg; gjpTk; nra;f. xt;nthU cNyhf mad;fspYk; 1 cm3 ,id gad;gLj;jp

ntt;NtW Nrhjidf; Foha;fspy; nra;Kiwia Nkw;nfhs;f.

Nrhjid           mtjhdq;fs;

Ni2+   Fe2+    Fe3+ Cu2+   Cr2+

1. (i) NaOH ,id Jspj;Jspahfr;

Nru;g;gJld; VjhtJ tPo;gb

Twpd; gjpT nra;f.

(ii) tPo;gbT mtjhdpf;fg;gbd;

njhlu;e;J NaOH Nru;g;g
Jld; mtjhdq;fisAk;

gjpT nra;f.

2. (i) NH
4
OH fiuriyj; Jspj;

Jspahfr; Nru;g;gJld;

VjhtJ tPo;gbTwpd; gjpT

nra;f. mj;Jld; fiurypd;

epwj;ijAk; gjpT nra;f.

(ii) tPo;gbT mtjhdpf;fg;gbd;

njhlu;e;J NH
4
OH  Nru;g;g

Jld; mtjhdq;fisAk;

gjpT nra;f.

3. K
3
Fe(CN)

6 
 fiurypd; rpy

Jspfisr; Nru;j;jy;.

4. K
4
Fe(CN)

6 
 fiurypd; rpy

Jspfisr; Nru;j;jy;.

5. KSCN / NH
4
SCN fiurypd; rpy

Jspfisr; Nru;j;jy;.

6. H
2
O

2
  fiuriyAk; NaOH

fiuriyAk; (1 cm3) Nru;j;jy;.

7. DMG  fiuriyr; Nru;j;jy;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;
      myF 6  s, p, d njhFg;G %yfq;fspd; ,urhadk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(i) Nkw;gb mtjhdq;fis tpsf;Ftjw;F <Lnra;j ,urhadr; rkd;ghLfis

vOJf.

(ii) rpy Jsp H
2
O

2 
,id fhu Cu3+ fiurYf;F Nru;g;gJld; ePu; vjpu;ghu;j;j

mtjhdj;ijAk; <Lnra;j ,urhadr; rkd;ghl;Lld; tpsf;Ff.

(iii) rpf;fy; mad;fspd; #j;jpuq;fis vOJtJld; IUPAC  tpjpfspd; mbg;gilapy;

mtw;wpd; ngau;fisAk; vOJf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

   myF 8  IjNuhfhgd;fSk;

     myrNdw;;wg;gl;l IjNuhfhgd;fSk;

 

gupNrhjid 24.0: mw;fPd;fspdJk; mw;ifd;fspdJk; jhf;fq;fisAk; kw;Wk;

,ay;GfisAk; mtjhdpj;jy;.

Fwpf;Nfhs;:

vjPdpdJk; vijdpdJk; jhf;fq;fisAk; ,ay;GfisAk; mtjhdpj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) epuk;gpa> epuk;ghj IjNuhfhgd;fspw;fpilNaahd NtWghLfisf; fye;Jiu

ahly;.

(2) ve;jf; fl;likg;Gr; rpwg;gk;rk; IjNuhfhgid>  (a) mw;Nfd; (b)  mw;fPd;

(c) mw;ifd; (d)  mNuhkw;wpf; vd NtWgLj;Jk;?

(3) mw;ifd;fspd; rpwg;gpay;ghd jhf;fq;fs; vit?

(4) jug;gl;l mw;ifd;fs; (m) (M)

,t; mw;ifd;fs; xd;wpypUe;J xd;W NtWgLj;Jtjw;fhd Kiwfis Kd;nkhopf.

mwpKfk;:

Nru;itfspd; ngsjpf> ,urhad ,ay;Gfisj; jPu;khdpf;Fk; mr;Nru;itfspd;

FLk;gj;jpYs;s mZ my;yJ mZf;fspd; $l;lk; njhopw;gLk; $l;lk; vd mwpag;gLk;.

kpf vspa tifahd Nrjdr; Nru;itfs; fhgidAk; IjuridAk; nfhz;Ls;sd.

,r; Nrjdr; Nru;itfs; IjNuhfhgd;fs; vd miof;fg;gLfpd;wd.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

nfhjpFoha; vjNdhy;

ePu;j;njhl;b mYkpdh (mYkpdpak; xl;irl;L)

Nghf;Ff; Foha; fy;rpak; fhigl;

gd;rd; RluLg;G GNuhkPd; ePu;

gUj;jpg; gQ;R fhu KMnO
4

mkpy KMnO
4

mNkhdpahNru; Fg;gpuRf; FNshiul;L

mNkhdpahNru; nts;sp iej;jpNuw;W

Kd;mtjhdq;fs;:

 Nrjdr; Nru;itfs; cau; jPg;gw;Wk; jd;ikAilad vdf; fUJf.

 rpwpjsT Nrjdr; Nru;itfis khj;jpuk; gad;gLj;Jf.

 jpwe;j RthiyapypUe;J J}u itf;Ff.

 Nrjdr; Nru;itfs; er;Rj;jd;ik cilad vdTk;> NjhypD}lhf cwpQ;rg;

glf;$bad vdTk; fUJf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

   myF 8  IjNuhfhgd;fSk;

     myrNdw;;wg;gl;l IjNuhfhgd;fSk;

gupNrhjid xOq;fikg;G:

mw;fPd; jahupg;ghdJ> Ma;Trhiyapy; vjNdhiy cau; ntg;gepiyapYs;s

mYkpdhitg; gad;gLj;jp ePufw;wp vjPidj; jahupg;gjd; %yk; mtjhdpf;fg;gLk;.

(1) vjPd; jahupg;gjw;F gad;gLj;jg;gLk; cgfuz mikg;Gf; fPNo jug;gl;Ls;s cU

24.1 ,y; fhl;lg;gl;Ls;sJ.

cU 24.1 - vjPd; thAitj; jahupg;gjw;Fg; gad;gLj;jg;gLk; cgfuz mikg;G

nra;Kiw:

 nfhjpFohapDs; Vwj;jho 2 cm  cauj;jpw;F vjNdhiy vLf;f.

 vjNdhiy eidf;ff;$ba tifapy; NghJkhdsT gUj;jpg; gQ;ir fz;zhbf;

Nfhypd; cjtpAld; cl;nrYj;Jf.

 Vwj;jho 1 g  mYkpdhit nfhjpFohapd; eLg;gFjpf;Fj; js;Sf.

 Fohiaj; jhq;fpf;F ,izj;J NkNy fhl;lg;gl;Ls;sthW cgfuzj;ij xOq;F

gLj;Jf.

 ntspNaWk; thAit ntt;NtW nfhjpFoha;fspy; ePupd; fPo;Kfg;ngau;r;rpapdhy;

Nrfupf;f.

mit vjPidf; nfhz;Ls;sd.

nra;Kiw:

jahupf;fg;gl;l vjPd; thAtpw;Fg; gpd;tUk; Nrhjidfisr; nra;f.

(1) Foha; thapd; mUNf vupAk; jzw;Fr;rpiag; gpbj;J thAit vupa+l;Lf.

Rthiyapd; epwk; vd;d? Rthiy mize;jTld; ,f;FohapDs; rpy Jspfs;

Rz;zhk;G ePiur; Nru;j;Jf; nfhjpFohia %b ed;F FYf;Ff.

(2) (i) rpy Jspfs; GNuhkPd; ePiur; Nru;f;f.

(ii) rpy Jspfs; fhu KMnO
4
 fiuriyr; Nru;f;f.

(iii) rpy Jspfs; mkpy KMnO
4
 fiuriyr; Nru;f;f.

(3) (i) mNkhdpah Nru; AgNO
3
 fiuriyr; Nru;f;f.

(ii) mNkhdpah Nru; Fg;gpuRf; FNshiul; fiuriyr; Nru;f;f.

Fwpg;G:- Nrhjid 2> 3 I ,d;DnkhU tpjkhf Nkw;nfhs;tjw;F Nrhjidf; FohapDs;

Vwj;jho 1 cm3  Nrhjidg; nghUis vLj;J thAitr; nrYj;Jf.

mYkpdh

mYkpdh

vjPd;

ePu;

ntg;gk; Nghf;Ff; Foha;

gUj;jpg; gQ;rpdhy;
eidf;fg;gl;l
vjNdhy;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

   myF 8  IjNuhfhgd;fSk;

     myrNdw;;wg;gl;l IjNuhfhgd;fSk;

(2) vijd; jahupg;gjw;F gad;gLj;jg;gLk; cgfuz mikg;Gf; fPNo jug;gl;Ls;s

cU 24.2 ,y; fhl;lg;gl;Ls;sJ.

cU 24.2 - vijd; jahupg;gjw;Fg; gad;gLj;jg;gLk; cgfuz mikg;G

 rpwpjsT fy;rpak; fhigl;il xU nfhjpFohapy; vLj;Jg; glj;jpy; fhl;bAs;sthW

(cU 24.2 ,y;) cgfuz mikg;ig mikf;f. rpy Jspfs; ePiu ,iltpl;Lr;

Nru;f;f.

 gpd;tUk; Nrhjidg; nghUl;fs; xt;nthd;iwAk; Nrhjidf; Foha;fspy; 2.5 cm3

fdtstpw;F vLf;f. cU 24.2 ,y; fhl;bAs;sthW vijd; thAitr; nrYj;Jf.

(1) Ijhd GNuhkpd; ePu;

(2) fhu KMnO
4 (aq)

(kpfTk; Ijhd)

(3) mkpy KMnO
4 (aq)

(4) mNkhdpah Nru; Fg;gpuRf; FNshiul;L

(5) mNkhdpah Nru; nts;sp iej;jpNuw;

 mtjhdq;fisf; Fwpj;Jf; nfhs;f. gupNrhjidfis Nkw;nfhz;l gpd;G

mr;Nrhjidf; Foha;fis ePupdhy; ed;whff; fOtTk;.

 Nghf;Ff; Fohapd; Kidf;F mUNf Rthiynahd;wpidg; gpbj;J ntspNaWk;

thAit jfdkilar; nra;f.

fy;rpak;
fhigl;L

ePu;
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

   myF 8  IjNuhfhgd;fSk;

     myrNdw;;wg;gl;l IjNuhfhgd;fSk;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

gpd;tUk; jhf;fq;fspd; gpujhd tpisit vOJf.

(1)

(2)

(3)

(4) Vd; fl;lhakhf kpfTk; Ijhd fhu nghw;whrpak; gukq;fNdw;Wg; gupNrhjidf;Fg;

gad;gLj;jg;gLfpd;wJ.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

 

gupNrhjid 25.0:  mw;fNfhy;fspd; ,ay;Gfisg; gupNrhjpj;jy;.

Fwpf;Nfhs;:

mw;fNfhy;fspYs;s -OH  $l;lj;jpd; jhf;fq;fis mtjhdpj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

mw;fNfhy;fspd; rpwg;gpay;ghd jhf;fq;fs; vit?

mwpKfk;:

mw;fNfhy;fs; fhnghl;rpypf; mkpyq;fSld; jhf;fkile;J vRj;ju;fisf; nfhLf;fpd;wd.

,tw;wpy; mNdfkhdit rpwg;gpay;ghd kzj;ij cilad. ntt;NtW xl;rpNaw;Wk;

fUtpfshy; Gil mw;fNfhy;fs; jtpu Vida mw;fNfhy;fs; xl;rpNaw;wkilaf;$bad.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

ghrpr;rhaj;jhs; vjNdhy;

ePu;j;njhl;b nkjNdhy;

gd;rd; RluLg;G rk Gnuhg;igy; gpa+w;iwy; mw;fNfhy;fs;

mrw;wpf; mkpyk;

Nrhbak; ryprpNyw;W my;yJ ryprpypf; mkpyk;

mkpy nghw;whrpak; ,UFNuhNkw;W

mkpy nghw;whrpak; gukq;fNdw;W

fhu nghw;whrpak; gukq;fNdw;W

Nrhbak; fhgNdw;W

Kd;dtjhdq;fs;:

 nrwpe;j mkpyq;fs; kpfTk; mupg;Gj; jd;ik cilad. rpwpjsT rpe;Jk; mkpyj;ijAk;

cldbahf ePiur; Nru;j;Jr; Rj;jk; nra;jy; Ntz;Lk;. ckJ ghl Mrpupaupd;

topfhl;lypd;gb jhf;ff; fyitfisAk; kw;Wk; Nkyjpf Nrhjidg; nghUl;fisAk;

jFe;j ghj;jpuj;jpy; mfw;Wjy;.

 mw;fNfhiy ePy> rptg;G ghrpr;rhaj;jhspdhy; Nrhjpf;f.

 jpz;k Nrhbak; fhgNdw;iwr; Nru;j;J mtjhdpf;f.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

gupNrhjid xOq;fikg;G:

nra;Kiw:

 jug;gl;l mw;fNfhy;fs; xt;nthd;wpYkpUe;J Vwj;jho 1 cm3 tPjk; %d;W ntt;NtW

Nrhjidf; Foha;fspy; vLj;Jg; gpd;tUk; njhopw;ghLfis Nkw;nfhs;f.

cU 25.1 - mw;fNfhiyr; Nrhjpg;gjw;Fg; gad;gLj;jg;gLk; gupNrhjid xOq;fikg;G

 vjNdhy;> rkgnuhg;igy; kw;Wk; gpa+w;iwy; mw;fNfhy;fis %d;W ntt;NtW

gupNrhjidf; Foha;fspy; Vwj;jho 1 cm3    vLj;J>  Vwj;jho 1 cm3    fpisrpay;

mrw;wpf; mkpyj;ijr; Nru;f;f. Vwj;jho 5 Jspfs; nrwpe;j ry;g+upf;mkpyj;ijr;

Nru;j;Jr; #lhf;Ff. tpisitf; Fspu;ePiuf; nfhz;Ls;s Nrhjidf; Foha;  my;yJ

Kfit xd;wpDs; Cw;wp kzj;ij mtjhdpf;Ff.

 Vwj;jho 1 cm3    mw;fNfhiy vLj;J> mjDs; 0.5 g  Nrhbak; ryprpNyw; my;yJ

ryprpypf; mkpyj;ijr; Nru;f;f. gpd;G  Vwj;jho 5 Jspfs; nrwpe;j ry;g+upf;

mkpyj;ijr; Nru;j;Jr; #lhf;Ff. tpisit Fspu;ePiuf; nfhz;Ls;s Nrhjidf;

Fohnahd;wpDs; my;yJ Kfitnahd;wpDs; Cw;wp kzj;ij mtjhdpf;f.

 mkpy nghw;whrpak; ,UFNuhNkw;W> mkpy nghw;whrpak; gukq;fNdw;> fhu

nghw;whrpak; gukq;fNdw; Mfpa xt;nthU fiurypypUe;Jk; Vwj;jho 1 cm3  I

%d;W Nrhjidf; Foha;fspy; ntt;Ntwhf vLf;f. xt;nthd;wpDs;Sk; %d;W

Jspfs; mw;fNfhiyr; Nru;f;f. ,t;thwhf Vida mw;fNfhy;fSlDk; ,g;

gupNrhjidia kPz;Lk; nra;f.

fiury;fspy; vd;d epwkhw;wj;ij mtjhdpf;fyhk;?  me;epwkhw;wq;fs; Vw;gLtij

vt;thW tpsf;fyhk;? tpisTfspd; kzj;ijr; Nrhjpf;f.

Fwpg;G: mw;fNfhy;fs; vspjpy; jPg;gw;wf;$badthjyhy;> ,g;Nghj;jy;fis

RluLg;gpypUe;J J}u itf;fTk;.

ntg;gk;

ePu;
RO- Na+
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) gpd;tUk; jhf;fq;fs; xt;nthd;wpYk; vjpu;ghu;f;ff;$ba gpujhd Nrjd tpisTfspd;

fl;likg;ig vOJf.

(2) mw;fPidAk; mw;fNfhiyAk; NtWgLj;jg; gad;gLj;jg;gLk; vspa Nrhjid

vJ?

(3) vRj;juhf;fy; jhf;fj;jpy; nrwpe;j ry;g+upf; mkpyj;jpd; gq;F vd;d?
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

 

gupNrhjid 26.0: gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;.

Fwpf;Nfhs;fs;:

(1) gPNdhypd; mkpy ,ay;ig mtjhdpj;jy;.

(2) gPNdhypd; jhf;fq;fis mtjhdpj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) gPNdhypypUe;J mw;fNfhiy Ntwhf;Ftjw;Fg; gad;gLj;jf;$ba Nrhjidfis

tpsf;Ff.

(2) gPNdhy;fs;> mw;fNfhy;fspYk; mkpyj;jd;ik $baJ Vd; vd tpsf;Ff.

mwpKfk;:

mw;fNfhy;fs;> gPNdhy;fs; ,uz;Lk; -OH   $l;lj;ijf; nfhz;Ls;sd. vdpDk; gPNdhypd;

-OH  $l;lk; mNuhkw;wpf; tisaj;Jld; ,izf;fg;gl;Ls;sJ vd;Dk; cz;ikapdhy;

gPNdhy;fspd; ,ay;Gfs; mw;fNfhy;fspypUe;J NtWgLfpd;wJ.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

ghrpr;rhaj;jhs; gPNdhy;

ePu;j;njhl;b Nrhbak; Ijnuhl;irl;Lf; fiury;

gd;rd; RluLg;G Ijhd IjNuhFNshupf; mkpyk;

Nrhbak; fhgNdw;wf; fiury;

jput GNuhkPd;

Ijhd mNkhdpahf; fiury;

Ijhd ngupf; FNshiul;Lf; fiury;

Kd;dtjhdq;fs;:

gPNdhy; Nru;itapd; nrwpthd fiury; XusT er;Rj; jd;ikahdJ kw;Wk; fLikahd

Njhy; vuptpw;Fk; fhuzkhfyhk;. vdNt ,jidf; fl;lhakhff; ftdkhff; ifahs;f.

nra;Kiw:

rpwpjsT gPNdhiy Nrhjidf; Foha;fspy; ntt;Ntwhf vLj;Jg; gpd;tUk; gupNrhjid

fis Nkw;nfhs;f.

 1 cm3  ePiur; Nru;j;Jf; FYf;Ff. ngwg;gLk; fiuriy ePyg; ghrpr;rhaj; jhSlDk;

nrk;ghrpr;rhaj;jhSlDk; Nrhjpf;f.

 1 cm3  jput GNuhkPidr; Nru;f;f.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

 1 cm3  Nrhbak; fhgNdw;W fiuriyr; Nru;f;f.

 eLepiy FeCl
3
 fiurypd; rpy Jspfisr; Nru;f;f. VNjDk; epwkhw;wj;ijAk;

mtjhdpf;f. ,f;fiurypw;Fs; Ijhd HCl fiuryps; rpy Jspfisr; Nru;f;f.

ve;jtpjkhd epwkhw;wj;ijAk; mtjhdpf;f. mtjhdq;fisf; Fwpg;gpLf.

Fwpg;G:-

eLepiy FeCl
3
  fiury; jahupj;jy;.

Ijhd FeCl
3  
fiurypw;Fs; kq;fyhd /  njsptw;w epiyahd ngupf;

Ijnuhl;irl;L tPo;gbT cz;lhFk; tiu Ijhd mNkhdpak; Ijnuhl;irl;Lf;

fiuriyj; Jspj;Jspahfr; Nru;f;f. ,f;fiuriy tbj;J nrq;fgpy kQ;rs;

ngupf; Ijnuhl;irl;L tPo;gbit mfw;Wf. fgpy epw eLepiy FeCl
3  
fiury;

ngwg;gLk;.

KbT:

xt;nthU NrhjidapdJk; mtjhdq;fisg; gjpT nra;f.

fye;Jiuahly;:

gPNdhypw;F Nkw;nfhs;sg;gl;l xt;nthU Nrhjidf;Fkhd mtjhdq;fisj;

jhf;fq;fisg; gad;gLj;jp tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

,urhadg; gjhu;j;jq;fisg; gad;gLj;jp> ,r;Nru;itfis vt;thW ,dk; fhzyhk;

vd tpsf;Ff.

(1)

>

(2)

>

(3)

>
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

 

gupNrhjid 27.0: my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJkhd Nrhjidfs;

Fwpf;Nfhs;:

my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJk; rpy rpwg;gpay;ghd jhf;fq;fis mtjhdpj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) gpd;tUk; Nrhjidg; nghUl;fSld; my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJk;

jhf;fq;fspd; NtWghl;ilf; fye;Jiuahly;.

(m) 2, 4-DNP

(M) H+ / K
2
Cr

2
O

7

(,) NH
3
 / AgNO

3
 (aq)

(2) my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJk; ePu;f; fiujpwdpy; nry;thf;F nrYj;Jk;

mtw;wpd; fl;likg;gpd; rpwg;gk;rq;fisf; fye;JiuahlTk;.

mwpKfk;:

my;bifl;Lf;fSk; fPw;Nwhd;fSk; mtw;wpd; jhf;fq;fspy; NtWgLtjw;fhd fhuzk;>

fPw;Nwhd;fisg; Nghyy;yhJ my;bifl;Lf;fs; fhgidy; fhgdpw;F ,izf;fg;gl;l

Fiwe;jJ xU H  mZitf; nfhz;bUg;gjhyhFk;. fPw;Nwhd;fspy; fhgidy; fhgdpw;F

,izf;fg;gl;l Ijurd; mZf;fs; ,y;iy. mw;ify; $l;lq;fis khj;jpuk; fhgidy;

fhgd; nfhz;Ls;sJ.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

ghrpr;rhaj;jhs; nkjdy; (Nghky;bifl;L)

ePu;j;njhl;b vjdy; (mrw;wy;bifl;L)

gd;rd; RluLg;G ngd;ry;bifl;

gupNrhjidf; Foha;fs; 2 - Gnuhg;gNdhd;

mrw;Nwh gPNdhd;

mkpykhf;fg;gl;l nghw;whrpak; gukq;fNdw;W

mkpyhkhf;fg;gl;l nghw;whrpak; ,UFNuhNkw;W

mNkhdpah Nru; nts;sp iej;jpNuw; fiury;

(njhydpd; Nrhjidg;nghUs;)

2> 4-,U iej;jpNuh gPidy; IjurPd; (2, 4-DNP)

gPypq;fpd; fiury; (A & B)

Kd;dtjhdq;fs;:

my;bifl;Lf;fSk; fPw;Nwhd;fSk; er;Rj;jd;ikahdit. vdNt mtw;iwf; fl;lha

khff; ftdkhff; ifahs;f.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

nra;Kiw:

 ePupy; fiujpwd;

ngd;ry;bifl;L> Gnuhg;gNdw;W kw;Wk; mrw;Nwh gPNdhd; vd;gdtw;wpw;Fg; gpd;tUk;

Nrhjidfisr; nra;f. Vwj;jho 1 cm3 epiw %d;W gupNrhjidf; Foha;fspy;

vLj;J ntt;Ntwhf NkYs;s Nru;itfisr; Nru;f;f. ePupy; fiufpd;wdth my;yJ

,Ugilfis cz;lhf;Ffpd;wdth vd mtjhdpf;f. (0.5 cm3 ,w;F Nkw;glf;$lhJ)

 2> 4 - DNP cld; jhf;fk;

 mrw;wy;bifl;L> mrw;Nwhd; vd;gdtw;iw ntt;Ntwhf ePupy; fiuj;Jr; rpwpjsT

2> 4 - DNP Ir; Nru;e;j VjhtJ khw;wq;fis mtjhdpf;f.

 rpwpjsT ngd;ry;bifl;L> mrw;NwhgPNdhd; vd;gdtw;iw ntt;Ntwhfr; rpwpjsT

nkjNdhypy; fiuj;J> mtw;wpDs; rpwpjsT gpubapd; (Brady)  Nrhjidg;

nghUisr; Nru;f;f. VjhtJ khw;wq;fis mtjhdpf;f.

 Vwj;jho 0.5 cm3  mrw;wy;bifl;L> mrw;Nwhd;> ngd;ry;bifl;L vd;gdtw;iw %d;W

Nrhjidf; Foha;fspy; ntt;Ntwhf vLj;J mrw;Nwhdpy; fiuj;J> xt;nthU

Nrhjidf; FohapDs;Sk; mkpykhf;fg;gl;l KMnO
4
  fiuriyr; Nru;j;J> eilngWk;

VjhtJ khw;wq;fis mtjhdpf;f. ,g;gupNrhjidia H+ / KMnO
4
  ,w;Fg; gjpyhf

H+ / K
2
Cr

2
O

7  
cld; kPz;Lk; nra;f. VjhtJ khw;wq;fis mtjhdpf;f.

 1 cm3  gPypq;fpd; fiury; A  IAk; 1 cm3  gPypq;fpd; fiury; B  IAk; fye;J gPypq;fpd;

fiuriyj; jahupf;f. ,f; fiurypd; 1 cm3 I> 1 cm3  mrw;wy;bifl;ilf; nfhz;Ls;s

Nrhjidf; FohapDs; Nru;j;Jf; fyitia 1> 2 - epkplq;fSf;F nfhjpf;f

itf;f. ,r; nra;Kiwia mrw;wy;bifl;bw;Fg; gjpyhf mrw;Nwhdpw;F kPz;Lk;

nra;f. mjhtJ khw;wq;fis mtjhdpf;f.

 1-2 cm3  mNkhdpahNru; AgNO
3
  If; nfhz;Ls;s Nrhjidf;FohapDs; 1 cm3  mrw;wy;-

bifl;ilr; Nru;j;J fiuriy ePu;j;njhl;bapy; 5 epkplq;fspw;F Nkw;glhky; #lhf;Ff.

,Nj gupNrhjidia mrw;wy;bifl;bw;Fg; gjpyhf mrw;Nwhdpw;F kPz;Lk; nra;f.

VjhtJ khw;wq;fis mtjhdpf;f.

 mNkhdpahNru; AgNO
3  
fiury; (Tollen’s reagent)  fl;lhakhfg; Gjpjhfj; jahupf;fg;

gly; Ntz;Lk;. ,jw;fhd nra;Kiw gpd;tUkhW:

J}a Nrhjidf;FohapDs; 1 cm3  AgNO
3  
fiuriy vLj;J> 1 Jsp NaOH

fiuriyr; Nru;f;f. cz;lhfpa Ag
2
O  tPo;gbT kl;lhff; fiuAk; tiu NH

4
OH

Ij; Jspj;Jspahfr; Nru;f;f.

Fwpg;G:-

ePupy; fiuaf;$ba fhgidy; Nru;itfspw;F ePu;f; fiurypYs;s 2> 4 - DNP

Nrhjidg; nghUisg; gad;gLj;Jf. ePupy; fiuahj fhgidy; Nru;itfspw;F gpubapd;

(Brady) (nkjNdhypy; cs;s 2> 4 - DNP)   Nrhjidg; nghUisg; gad;gLj;Jf.

KbT:

xt;nthU NrhjidapdJk; mtjhdq;fis vOJf.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

fye;Jiuahly;:

my;bifl;Lf;fs;> fPw;Nwhd;fs; vd;gdtw;wpw;F Nkw;nfhs;sg;gl;l xt;nthU

NrhjidapdJk; mtjhdq;fis ,urhadj; jhf;fq;fisf; Fwpj;J tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

gpd;tUk; Nru;itfs; njhydpd; Nrhjidg; nghUs;> gPypq;fpd; fiury;> 2> 4 - DNP

kw;Wk; mkpykhf;fg;gl;l KMnO
4
  fiurYld; vt;thwhd mtjhdq;fs; ngwg;gLk;?

(1)

(2)

(3)
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

 

gupNrhjid 28.0: fhnghl;rpypf; mkpyq;fspd; ,ay;Gfis mtjhdpj;jy;.

Fwpf;Nfhs;:

fhnghl;rpypf; mkpyq;fspd; ,urhad ,ay;Gfis mtjhdpj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) vRj;ju;fs; ntt;NtW tifahd thridfisAk; kzq;fisAk; cilad.

,t; vRj;ju;fs; rpytw;iwAk; mtw;iw cUthf;Fk; mw;fNfhy;fisAk;

fhnghl;rpypf; mkpyq;fisAk; ml;ltizg;gLj;Jf.

(2) ePupy; fiuaf;$ba fhnghl;rpypf; mkpyq;fs; ,uz;bd; fl;likg;ig vOJf.

(3) ngd;Nrhapf; mkpyj;jpw;Fk; NaOH  ,w;FkpilNaahd jhf;fj;jpd; gpujhd tpisit

vOJf.

(4) tpdhf;fpup> vYkpr;ir rhW kw;Wk; jf;fhsp vd;gdtw;wpy; ,aw;ifahf ,Uf;fpd;w

fhnghl;rpypf; mkpyj;ijg; ngaupLf.

mwpKfk;:

fhnghl;rpypf; (- COOH) I njhopw;gLk; $l;lkhff; nfhz;Ls;s Nrjdr; Nru;itfs;

fhnghl;rpypf; mkpyq;fs; vd mwpag;gLk;. fhnghl;rpypf; mkpyq;fs; mNdfkhd

,aw;if %yg;nghUl;fspy; fhzg;gLfpd;wd. fhnghl;rpypf; mkpyq;fs; mNdf

czTfspw;F Gspg;Gr; Ritiaf; nfhLf;fpd;wd. fhnghl;rpypf; mkpyq;fs; nkd;

dkpyq;fs;. mj;Jld; ePupy; gFjpahf $l;lw; gpupif miltd.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

,urhadg; gjhu;j;jq;fs;

nkjndhapf; mkpyk; nrwpe;j H
2
SO

4

vjndhapf; mkpyk; mNkhdpah Nru; nts;sp iej;jpNuw;Wf; fiury;

nghd;Nrhapf; mkpyk; mkpy nghw;whrpak; gukq;fNdw;Wf; fiury;

Nrhbak; fhgNdw;W

Nrhbak; Ijnuhl;irl;Lf; fiury;

Nrhbak; ,UfhgNdw;W

Kd;dtjhdq;fs;:

ry;g+upf; mkpyk; fLikahd vupfhaq;fspw;Ff; fhuzkhFk;. ve;jr; rpe;JjiyAk;

mjpfsT ePUld; fOTf.
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myF 9  xl;rpridf; nfhz;Ls;s Nrjdr;
        Nru;itfs;

nra;Kiw:

nkjNdhapf; mkpyk;> vjndhapf; mkpyk;> ngd;Nrhapf; mkpyk; vd;gdtw;iwg;

gad;gLj;jp> gpd;tUk; gupNrhjidfisr; nra;f.

(1) 1 cm3  ePUld; fyf;Ff. mkpyk; Kw;whff; fyf;fg;gLfpd;wjh vd mtjhdpf;f.

(2) 2 cm3  Ijhd Nrhbak; Ijnuhl;irl; fiurYld; ed;whff; fyf;Ff. mkpyk;

njspthd fiury; ngwg;gLfpd;wjh vd mtjhdpf;f.

(3) Nrhbak; fhgNdw; fiurypw;Fs; Nru;j;J thAf; Fkpopfs; ntspNaWfpd;wdth

vd mtjhdpf;f.

(4) Vwj;jho 1 cm3  vjNdhiy vLj;J> 1 cm3  fhnghl;rpypf; mkpyj;ijr; Nru;f;f.

gpd;G nrwpe;j ry;g+upf; mkpyj;jpd; rpy Jspfisr; Nru;j;J Vwf;Fiwa xU

epkplj;jpw;F nkJthfr; #lhf;Ff. ,f; fyitia  mz;zsthf 5%  NaHCO
3

fiuriyf; nfhz;Ls;s Kfitnahd;wpDs; my;yJ fbfhuf; fz;zhbapDs;

Cw;Wf. kzj;ijf; Fwpg;gpLf.

(5) mkpyk;Nru; nghw;whrpak; gukq;fNdw; fiuriyr; Nru;f;f. ed;whff; fyf;Ff.

epwkhw;wk; Vw;gLfpd;wjh vd mtjhdpf;f.

(6) Vwj;jho 2 cm3 mNkhdpahNru; nts;sp iej;jpNuw; (njhydpd; Nrhjidg; nghUs;)

fiuriyr; Nru;j;J ePu;j;njhl;bapy; ntg;gNkw;Wf. nts;sp Mb xd;W Njhd;W

fpd;wjh vd mtjhdpf;f.

KbT:

   mkpyk;     Nrhjid mtjhdk; mDkhdk;

fye;Jiuahly;:

fhnghl;rpypf; mkpyq;fspw;F elhj;jg;gl;l xt;nthU gupNrhjidf;Fkhd mtjhdq;

fis tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) NkYs;s NrhjidfSld; rk;ge;jg;gl;l jhf;fq;fisf; fye;JiuahLf.

(2) fhnghl;rpypf; mkpyq;fSk; vRj;ju;fSk;> mtw;wpd; ,urhad> ngsjPf ,ay;G

fspy; vt;thW NtWgLfpd;wd?

(2) ngd;Nrhapf; mkpyk; kw;Wk; ,U gPidy; fPw;Nwhd; ,uz;Lk; jpz;kq;fs;> ePupy;

fiuahjd.  ,r; Nru;itfspd;  fyitia  NtWgLj;Jtjw;fhd  Kiwiag;

gpNuupf;f.
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        myF 10  iejuridf; nfhz;Ls;s

    Nrjdr; Nru;itfs;

 

gupNrhjid 29.0:  mdpyPdpw;fhd Nrhjidfs;.

Fwpf;Nfhs;fs;:

(1) <uNrhdpak; cg;Gf;fisj; jahupg;gjw;fhd KiwfisAk; mtw;wpd; ,urhadj;

jhf;fq;fspdhYk; mNuhkw;wpf; mikd;fis ,dk; fhzy;.

(2) <uNrhdpa cg;Gf;fspd; %yk; mNrh rhaq;fis cz;lhf;fy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) NkYs;s jhf;fj;jpy; <uNrhdpak; cg;G cUthtjw;fhd fl;likg;ig tiuf.

(2) NkYs;s jhf;fj;jpw;Fr; rhj;jpakhd gf;f tpisTfs; vit?

mwpKfk;:

tu;j;jf uPjpapy; fpilf;ff;$ba Nrjd rhaq;fs; czT> Mil kw;Wk; g+r;R Nghd;w

mNdf njhopw;rhiyfspy; gad;gLj;jg;gLfpd;wd. nraw;ifr; rhaq;fspd; tiffspy;

xd;whd VNrh rhaq;fs; nghJthfg; gad;gLj;jg;gLfpd;wd. vy;yh VNrh rhaq;fSk;

Ar - N = N = Ar’ vd;Dk; mbg;gilf; fl;likg;igf; nfhz;Ls;sd. ,jpy; Ar,  Ar’

vd;gd mNuhkw;wpj; njhFjpfshFk;. ,t; Ma;T$l gupNrhjidapy; mdpyPd; <uNrhdpak;

cg;ghf khw;wg;gl;L> eg;jyPd; - 2 - xy; ( - eg;Njhy;) cld; jhf;fkilatpl;L

VNrh rhak; cUthf;fg;gLk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Nrhjidf; Foha;fs; NaOH

gdpf;fl;b ePu;j;njhl;b mdpyPd;

eg;jyPd; - 2 - xy; /  2 - eg;Njhy;

NaNO
2

dil. HCl

Kd;dtjhdq;fs;:

mdpyPd; er;Rj; jd;ikahd gjhu;j;jk;. NjhYld; njhLifAWtijj; jtpu;f;fTk;.
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f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

        myF 10  iejuridf; nfhz;Ls;s

    Nrjdr; Nru;itfs;

nra;Kiw:

(1) Vwj;jho 0.2 g  2 - eg;Njhiy 5 mg, 10%   NaOH  fiurypy; fiuj;Jg;

gdpf;fl;bj; njhl;bapy; FsputpLf.

(2) Vwj;jho  0.2 g  NaNO
2
 I  Vwj;jho 2 cm3   ePupy; fiuj;Jg; gdpf;fl;bj;

njhl;bapy; FsputpLf.

(3) 1 cm3  ePUld; 3 cm3  nrwpe;j HClI  Ijhf;fpa fiurypw;Fs;>Vwj;jho 0.5 g

mdpyPidr; Nru;j;Jf; fyf;fpg; gdpf;fl;bj; njhl;bapy; FsputpLf.

(4) gdpf;fl;bj; njhl;bapYs;s mdpyPd; /  HCl  fiurypw;Fs;  fyf;fpagb Fspu;e;j

NaNO
2 
fiuriy nkJthfr; Nru;f;f. (Fwpg;G:- kpf tpiuthfr; Nru;j;jhy;

jhf;f ntg;gk; <uNrhdpa cg;igg; gpupifailar; nra;J N
2
 thAf; Fkpop

fis ntspNaw;Wk;.)

(5) ,g;gbapd; ,Wjpapy; ngwg;gLk; nkd; rhk;gy; epwf; fiuryhdJ> ngd;rPd;

<uNrhdpak; cg;Gf;fiuryhFk;. Kjypy; jahupf;fg;gl;l fhu eg;jyPd; -2- Xy;

fiury; gdpf;fl;b ePu;j;njhl;bapYs;s NghJ ngd;rPd; <uNrhdpak; cg;Gf;

fiuriy nkJthfr; Nru;f;f.

,g;gb KOtJk; fyitahdJ fyf;fg;gly; Ntz;Lk;.

gpufhrkhd nrk;kQ;rs; - rptg;G tPo;gbT cz;lhFk;.

fye;Jiuahly;:

xt;nthU gbapYk; cUthf;fg;gLk; epwkhw;wj;jpw;fhd mtjhdq;fis tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) epwKs;s tPo;gbT vd;d? ,t;tpisT cUthtjw;fhd ,urhadj; jhf;fj;ij

vOJf.

(2) ,Nj khjpupahd rhaq;fis mypgw;wpf; mikd;fisg; gad;gLj;jpj;

jahupf;fyhkh? ckJ tpilf;fhd fhuzj;ij tpsf;Ff.

(3) rhak; cz;lhf;fg;gLk; jhf;fk; Vd; fhu Clfj;jpy; elj;jg;gLfpd;wJ vd

tpsf;Ff.
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             myF 11  ,urhad ,af;ftpay;

gupNrhjid 30.0: Mg   ,w;Fk; mkpyj;jpw;Fkpilapyhd  jhf;fj;jpd;  jhf;f

Ntfj;jpy;  mkpyj;jpd; nrwptpd; tpisitg; gupNrhjid

uPjpahfj; Jzpjy;.

Fwpf;Nfhs;fs;:

(1) jhf;f tPjj;jpd; kPJ jhf;fpfspd; nrwptpd; tpisit Muha;jy;.

(2) Mg  ,w;Fk; HCl f;Fkpilapyhd jhf;fj;jpy; ntsptplg;gLk; H
2
 thAtpd; fdtsit

mstpLjy; %yk; jhf;fj;jpd; jhf;f tupiriaj; Jzpjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) Neuj;Jld; jhf;fj;jpy; gq;Fgw;Wk; jhf;fpfspd; nrwpT Fiwe;J nry;Yk;

(jhf;fpfspd;) nrwptpw;fhd Kiwg;gbahd khjpup tiuig tiuf. Muk;gj;

jhf;f tPjk;> fzepiy jhf;f tPjk;> ruhrup jhf;f tPjk; Mfpatw;iw tiugpy;

Rl;bf; fhl;Lf.

(2) A  B   vd;w vspa jhf;fj;jpw;F> nrwptpw;Fk; Neuj;jpw;Fkhd Kiwg;gbahd

tiuGfis> jhf;f tupir  (i)   g+r;rpa tupir (ii)   Kjyhk; tupir (iii)   ,uz;lhk;

tupirahf ,Uf;Fk; nghOJ tiuf.

(3) 100 g  CaCO
3
 khjpup xd;iw Kfit xd;wpy; ,l;L> 100 cm3 , 1 mol dm-3  HCl

Nru;f;fg;gl;lJ. 30 s  ,w;F gpd; kpFjpahf ,Uf;Fk; CaCO
3 
,d; jpzpT 70.0 g

vdf; fhzg;gl;lJ.

(i) jhf;fj;jpd; ruhrupj; jhf;fNtfj;ijf; fzpf;f.

(ii) Kjy; 10 s  ,y; 0.02 mol s-1 ruhrup Ntfj;Jld; CaCO
3  
jhf;fKw;why;> jhf;f

kilahJ kpFjpahf cs;s CaCO
3   
,d; jpzpT ahJ?

mwpKfk;:

,urhadj; jhf;fq;fspd; jhf;f tPjq;fisf; fw;gJld;> mtw;wpidf; fl;Lg;gLj;Jk;

jpwidailjYNk ,urhad ,af;ftpaypidf; fw;gjd; ,yf;fhFk;. nrwpT> ntg;gepiy>

Cf;fpfs;> jhf;fpfspd; ngsjPf jd;ik Nghd;w fhuzpfs; jhf;f tPjq;fisAk;>

jhf;fk; njhlu;e;J nry;Yk; jhf;fg; nghwpKiwiaAk; ghjpf;fpd;wd. xU ,urhadj;

jhf;fk; cau; tPjj;ijf;  nfhz;bUe;jhy; jug;gl;l fhy vy;iyapy; jhf;f %yf;$W

fspd; ngUk;gFjp jhf;fkile;J tpisitf; nfhLj;jpUf;Fk;. jho; jhf;ftPjKila

jhapd; jug;gl;l fhy vy;iyapy; jhf;f %yf;$Wfspd; rpW gFjpNa jhf;fkile;J

tpisit cUthf;Fk;. nghJthf>  xU jhf;fj;jpd; jhf;f tPjk; Fwpg;gJ vt;tsT

tpiuthfj; jhf;fpdhy; jhf;fkilfpd;wd my;yJ tpisTfs; cz;lhfpd;wd vd;gJ

Xu; vspa jhf;fk;.  A  P   vd;gjw;F ehk; jhf;f tPjj;ij 
Ac

t





 my;yJ 
Pc

t





mjhtJ nrwpkhw;wj;jpw;Fk; jug;gl;l fhy ,ilNtisf;Fkpilapyhd tpfpjkhFk;.

vt;thwhapDk;> jhf;f tPjk; NtW topfspYk; tiutpyf;fzg;gLj;Jk; re;ju;g;gq;fSk;
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             myF 11  ,urhad ,af;ftpay;

 

cz;L. NkNy tpgupf;fg;gl;lijg; Nghd;W mwpag;gl;l fhy ,ilntspapy;> jhf;fk;

Muk;gpf;Fk; Gs;spapy;> jug;gl;l Neuj;jpy;. MfNt mbg;gil tiutpyf;fzq;fSld;>

vt;thW Neuj;Jld; jhf;f tPjk; khWgLfpd;wnjd;gijAk; tpsq;fpf; nfhs;tJ

cgNahfkhdJ. ,jid vspa gupNrhjidfs; %yKk; gupNrhjid juTfis

tiuGfs; %yk; gpujpepjpj;Jtg;gLj;JjYk; tpsq;fpf; nfhs;syhk;.

vkf;Fj; njupe;jJ Nghd;W> xU jhf;fj;jpw;Fj; jhf;fj;jpd; tPjk;> jhf;fpfspd; nrwpTld;

Neubj; njhlu;GilaJ. mj;Jld; xU jhf;fk; A + B   C + D  gpd;tUkhW ,jd;

jhf;f tPjk; njuptpf;fg;gLk;:

tPjk;  [A]n [B]m  my;yJ tPjk; = k [A]n [B]m

,J xU jhf;fj;jpd; jhf;f tpjp my;yJ jhf;f tPjf; Nfhit vdf; Fwpf;fg;gLk;.

mj;Jld;  n  ck; m  ck; KiwNa A  Ak; B  Ak; rhu;ghf jhf;f tupirfshFk;.

,g;gupNrhjidapy; HCl  ,d; nrwpTld; jhf;f tPjk; vt;thW khWgLfpd;wJ vd;gijAk;>

HCl  rhu;ghf jhf;fj;jpd; jhf;f tupiria mstpLtjw;F vt;thW gupNrhjidia

tbtikf;f Ntz;Lk; vd tpsq;fpf; nfhs;Nthk;.

Mg(s)+ 2HCl(aq)  MgCl
2
(aq) + H

2
(g)  jhf;fj;jpw;F jhf;f tPjf; Nfhitiag; gpd;tUkhW

vOjyhk;.

tPjk; = k [Mg(s)]n [HCl(aq)]m

[Mg(s)] xU khwpyp. Mg   jpz;kkhf ,Ug;gjhy;>

tPjk; = α [HCl(aq)]m

H
2  
thA ntsptplg;gLtjhy;> jhf;fj;jpd; ,af;fj;ij khwh fdtsT> HCl  fiurypd;

nrwpit khw;wp khwh fdtsT H
2 
 thA xt;nthU nrwptpd;NghJk; cUthtjw;F

vLf;Fk; Neuj;ij mstpLjy; %yk; njhluyhk;.

tPjk; α [HCl(aq)]m

tPjk; α [ H
2
 thAtpd; fdtsT / Neuk; (t)]m

H
2  
thAtpd; fdtsT khwpypahf ,Ug;gjhy;>

tPjk; α (1/t)m

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

nfhjpFoha; 500 cm3, 1 mol dm-3 HCl  mkpyk;

nfhjpFohapw;Fg; nghUe;jf;$ba ,wg;gu; jf;if Rj;jkhf;fg;gl;l Mg ehlhf;fs;

fz;zhbf; Foha;fs; 3 cm ePsKilait.

epWj;jw; fbfhuk;

Kfitfs;
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nra;Kiw:

(1) nfhjpFohapd; mbapypUe;J 3 cm  cauj;jpy; Ngdhtpdhy; milahkpLf.

(2) fz;zhbf; Fohia glj;jpw; fhl;bathW jf;ifAld; ,izg;gJld; Mg

ehlhitf; fz;zhbf; Fohapd; KidAld; cU 30.1 ,y; fhl;bathW

,izf;fTk;. (xt;nthU re;ju;g;gj;jpYk; rk ePsKila Mg  ehlh jhf;fkilaf;

$bathW ,Uf;f Ntz;Lk;.)

(3) nfhjpFohia Kw;whf 1 mol dm-3 IjNuhFNshupf; mkpy ePu;f;fiuryhy;

epug;gp> Mg  ehlhTk; fz;zhbf;FohAk; nghUj;jg;gl;l ,wg;gu; milg;ghdhy;

%Lf.

(4) cldbahff; nfhjpFohiaj; jiyfPohfj; jpUg;gp epWj;jw; fbfhuj;ijj;

njhopw;glr; nra;f.

(5) nfhjpFohapYs;s milahsk; tiuf;Fk; fiury; kl;lk; ,wq;Ftjw;F

vLf;Fk; Neuj;ijg; gjpT nra;f.

(6) 3 ,ypUe;J 5 tiu gbfisg; Gjpa Mg  ehlhf;fisAk; ntt;NtW nrwpT

nfhz;l HCl  fiury;fisAk; nfhz;L kPz;Lk; kPz;Lk; nra;f.

(cjhuzkhf 0.80, 0.60, 0.40, 0.20 mol dm-3)

(7) ntt;NtW nrwpTfs; HCl  ,w;F khwhf; fdtsT H
2
  thA cUthf vLf;Fk;

Neuj;ij ml;ltizg;gLj;jp xt;nthU nrwpT HCl  ,w;Fk; jhf;f Ntfj;ijf;

fzpf;fTk;.

cU 30.1 gupNrhjid mikg;G

ml;ltiz - 1

[HCl]/mol dm-3              Neuk;/s              Ntfk;/ mol dm-3 s-1

         1.0

         0.8

         0.6

         0.4

         0.2

NkNy cs;s jutpidg; gad;gLj;jpr; rhu;ghfj; jhf;fj;jpd; jhf;f tupiriaf;

fzpf;f.

NkNy cs;s jutpw;Fg; nghUj;jkhd tiuig tiue;J> mjid tpku;rpf;f.

milahsk;

Mg  ehlh
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             myF 11  ,urhad ,af;ftpay;

Xu; khw;Wg; gupNrhjid mikg;G:

NkNy cs;s gupNrhjidf;Fg; gpd;tUk; cgfuz xOq;fikg;igAk; gad;gLj;jyhk;.

cU 30.2 gupNrhjid mikg;G

Nghf;F Foha; msTr;rhb

ePu;
Mg ehlh + mkpyk;
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Nkyjpf gupNrhjid: CaCO
3
   ,w;Fk; IjNuhf;FNshupf; mkpyj;jpw;Fkhd

jhf;fj;jpd; jhf;f tupiriag; gupNrhjid uPjpahfj;

Jzpjy;.

Fwpf;Nfhs;:

CaCO
3
 (s) ,w;Fk; IjNuhf;FNshupf; mkpyj;jpw;Fkhd jhf;fj;jpd; jhf;f tupiriaj;

jpzpT ehl;lj;ij mstpLjy; %yk; Jzpjy;.

mwpKfk;:

CaCO
3
 (s)> HCl  cld; jhf;fkilAk; nghOJ CaCl

2
, CO

2
, ePu; Mfpatw;iw cUthf;Fk;.

 3 2 2 2CaCO (s) + 2HCl(aq)  CaCl (aq) + H O( ) + CO (g)l

,g;gupNrhjidapy; CaCO
3 
,d; epiw el;lj;ij mstpLjy; %yk; jhf;f tPjk;

Jzpag;gLk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs;    ,urhadg; gjhu;j;jq;fs;

Kfitfs; 300 g CaCO
3
 (s)

epWj;jw; fbfhuk; 1.0 mol dm-3, 1.5 mol dm-3, 2.0 mol dm-3 HCl

,yj;jpudpay; juhR fiury;fs; xt;nthd;Wk; 300 cm3

(,tw;iw Ijhf;fy; %yk; jahupf;fTk;.)

nra;Kiw:

(1) fpl;lj;jl;l 100 g CaCO
3
 (s) I xU KfitapDs; ,l;L nkhj;j epiwia

mstplTk;. (CaCO
3
 (s) ,d; epiw + ntw;W Kfitapd; epiw)

(2) 100 cm3 1.0 mol dm-3  HCl  fiuriyr; Nru;j;J> mf;fyitapid kpd;dZtpay;

juhrpy; itj;J xt;nthU 20 nrf;fd;fspYk; mjd; epiwiag; gjpT nra;f.

(3) gbfs; 1 IAk; 2 IAk; 1.5 mol dm-3,  2.0 mol dm-3  HCl  fiury;fSld;

jpUk;gTk; nra;f.

ckJ ngWNgWfisg; gpd;tUk; ml;ltizapy; gjpT nra;f

            Neuk;/s       epiw el;lk; /g

CaCO
3
 (s) CaCO

3
 (s) CaCO

3
 (s)

1 mol d m-3 1.5 mol d m-3 2.0 mol d m-3

HCl cld; HCl cld; HCl cld;



116

f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

             myF 11  ,urhad ,af;ftpay;

jutpidg; gad;gLj;jp>

(1) CaCO
3
 (s) ,w;Fk;  1.0 mol dm-3  HCl  ,w;Fkpilapyhd jhf;fj;jpw;F Vw;gLk;

epiw el;lq;fis Neuj;jpw;F vjpuhf tiuGgLj;Jf.

(2) xNu tiugpy; epiw el;lj;jpw;Fk; Neuj;jpw;Fkhd tiuig tiue;J> xt;nthU

gupNrhjidf;Fk; ckJ mtjhdq;fisf; Fwpg;gpLf.

(3) 20 nrf;fd; Neu ,ilntspfspy; jhf;f tPjq;fisf; fzpf;fTk;.

cjhuzk;: (40 s ,y; epiw - 20 s ,y; epiw) g / 20 s = x gs-1

(4) tPjj;jpw;Fk; HCl ,d; nrwptpw;Fk; vjpuhd tiuG.

(5) HCl rhu;ghf jhf;fj;jpd; jhf;f tupiriaf; fzpf;f.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) CaCO
3
 (s) ,w;Fk; IjNuhf;FNshupf; mkpyj;jpw;Fkhd jhf;fj;jpd; HCl  rhu;ghd

jhf;f tupiria Nkw;gb gupNrhjidapy; fhz;gjw;Fr; rhj;jpakhdjh?

tpku;rpf;f.

(2) CaCO
3 
J}spw;Fk; HCl  ,w;Fkpilapyhd jhf;fj;jpd; Kjy; 50 nrf;fd;fspy;

2.0 g  epiw el;lk; Vw;gl;lhy; 50 nrf;fd;fspd; gpd;du;  HCl ,d; nrwpT ahJ?

(3) gpd;tUk; ml;ltiz miw ntg;gepiyapy; ngwg;gl;l juTfisg; gpd;tUk;

jhf;fj;jpw;F fhl;Lfpd;wJ.

NO
2
(g) + CO(g)     NO(g) + CO

2
(g)

gpd;tUk; jutpidg; gad;gLj;jp xt;nthU jhf;fp rhu;ghfTk; jhf;f tupiria

Ak; ckJ ,j;jhf;fj;jpw;fhd jhf;f tpjpiaAk; JzpaTk;. ckJ fz;L

gpbg;Gf;fis /  KbTfis tpsf;Ff.

gupNrhjid [CO]/ mol dm-3   [NO
2
]/ mol dm-3   Muk;g Ntfk ; /

mol dm-3 s-1

1 0.1 0.1 0.005

2 0.1 0.4 0.080

3 0.2 0.1 0.005
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gupNrhjid 31.0: Na
2
S

2
O

3
  ,w;Fk; HNO

3
  mkpyj;jpw;Fkpilapyhd  jhf;fj;jpy;

nrwptpd; tpisitg; gupNrhjid uPjpahfj; Jzpjy;.

Fwpf;Nfhs;fs;:

(1) xU jhf;fj;jpd; tPjj;jpy; jhf;fpfspd; nrwptpd; tpisit Ma;tjw;F

(2) jhf;fj;jpd; jhf;f tupir JzpjYk;> mj;jhf;fj;jpw;fhd jhf;f tPj tpjpr;

rkd;ghl;ilAk; vOJjYk;

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) Na
2
S

2
O

3
 ,w;Fk; HNO

3 
,w;Fkpilapyhd jhf;fj;jpw;Fr; rkd;nra;j ,urhadr;

rkd;ghl;il vOJf.

(2) Nkw;gb jhf;fj;jpw;fhd mtjhdq;fs; ahit?

mwpKfk;:

,g;gupNrhjidapy; Na
2
S

2
O

3   
,w;Fk; HNO

3   
,w;Fkpilapyhd jhf;fk; gad;gLj;jg;

gLfpd;wJ.

Na
2
S

2
O

3
(aq) + 2HNO

3
(aq )     S(s)  + 2NaNO

3
(aq) + SO

2
(g) + H

2
O(l)  

Nkw;$wg;gl;l Nehf;fq;fis Ma;tjw;F khwh msT jpz;kf; fe;jfk; ,j;jhf;fj;jpd;

tpisthf cz;lhf vLf;Fk; Neuj;ij mstpLjy; ,yFthdJ. MfNt jpz;k

fe;jfk; cz;lhFk; Ntfj;ij Nkw;gb jhf;fj;jpd; jhf;fNtfkhff; fUjyhk;.

gupNrhjid Kbit gFj;jhuhag;gLtjd; %yk; jhf;f tupir Jzpag;gLk;. ,jid

Kjw;nfhz;L jhf;fj;jpd; jhf;ff;Nfhitiag; ngwKbAk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Kfitfs; 3.0 mol dm-3 HNO
3
  - mkpy fiury;

nts;isf; fhfpjk; fWg;G epwj;Jldhd 40 g dm3 (my;yJ 0.15 mol dm-3)

FWf;Fg; Gs;sbAld; Nrhbak; ijNahry;Ngw;W fiury;

epWj;jw; fbfhuk;

nra;Kiw:

X  milahsk; ,lg;gl;l fhfpjj;jpd; kPJ Kfitia itf;f. ml;ltiz 31.1>

ml;ltiz 31.2 ,y; jug;gl;l fdtsTfs; Na
2
S

2
O

3     
I KfitapDs; Nru;j;J

ml;ltizfspy; Fwpg;gpl;lthW gpd;du; HNO
3  
Nru;j;J jhf;fj;ij  epWj;jw; fbfhuj;ij

Muk;gpf;f tplTk;. xt;nthU gupNrhjidapYk; mkpyj;ijr; Nru;f;Fk; nghOJ

epWj;jw; fbfhuj;ij ,af;fTk;. Gs;sb milahsk; kiwtjw;F vLf;Fk; Neuj;ij

msf;fTk;. fe;jfk; cz;lhtjhy; epwkw;w fiury; ke;jhukhd (cloudy)  kQ;rs;

epwkhf khWk;.
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ml;ltiz 31.1 Na
2
S

2
O

3  
,d; fdtsit khw;Wtjd; %yk; jhf;f tPjj;ijj;

Jzpjy;.

gupNrhjid 0.15 mol dm-3 3.0 mol dm-3 fha;r;rp tbj;j X kiwa tPjk;
Na

2
S

2
O

3
 ,d; HNO

3 
 ,d; ePupd; vLf;Fk;

fdtsT cm3 fdtsT cm3 fdtsT cm3 Neuk;

1 25.0 5.0   0.0

2 20.0 5.0   5.0

3 15.0 5.0 10.0

4 10.0 5.0 15.0

5 5.0 5.0 20.0

ml;ltiz 31.2 HNO
3  
,d; fdtsit khw;Wtjd; %yk; jhf;f tPjj;ijj;

Jzpjy;.

gupNrhjid 2.0 mol dm-3 0.1 mol dm-3 fha;r;rp tbj;j X kiwa tPjk;
Na

2
S

2
O

3
 ,d; HNO

3 
 ,d; ePupd; vLf;Fk;

fdtsT cm3 fdtsT cm3 fdtsT cm3 Neuk;

1 25.0 5.0 0.0

2 25.0 4.0 1.0

3 25.0 3.0 2.0

4 25.0 2.0 3.0

5 25.0 1.0 4.0

Fwpg;G: KfitapypUe;J Fwpj;jsT cauj;jpypUe;J “X” milahsj;ij

mtjhdpg;gJ mtrpakhdJ.

cU 31.1

NkNy ngwg;gLk; juTfisg; gad;gLj;jp [HNO
3
(aq)], [Na

2
S

2
O

3
(aq)] rhu;ghfTk; jhf;f

tupiriaj; Jzpe;J> jhf;ff; Nfhitia vOJf.

NkNy cs;s juTfisg; gad;gLj;jpg; nghUj;jkhd tiuigf; fPwp> mJ gw;wp

tpku;rpf;f.

mkpyk; Nru;f;f Kd; mkpyk; Nru;j;j gpd;
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Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) Na
2
S

2
O

3
 fiurypd; nrwpT rhu;ghf> HNO

3 
,d; nrwpT kpf cau;thf itf;fg;

gLtjd; fhuzq;fs; vd;d?

(2) gpd;tUk; tiuGfis tiuf.
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gupNrhjid 32.0: Fe3+ ,w;Fk; I-  ,w;Fkpilapyhd jhf;fj;jpy; Fe3+ rhu;ghd

jhf;f tupiriag; gupNrhjid %yk; Jzpjy;.

Fwpf;Nfhs;:

jhf;fj;jpd; jhf;ftupiriaAk;> jhf;fNtfj;jpw;fhd NfhitiaAk; gupNrhjid

thapyhfj; Jzpjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) jhf;fj;jpw;fhd jhf;f tpjp R = k[A]2[B] Mapd;>

(a) jhf;fj;jpd; xl;Lnkhj;j jhf;f tupir ahJ?

(b) A  apdJk; B  apdJk; nrwpTfis ,U klq;fhf;fpd;> ,j;jhf;fj;jpd; jhf;f

tPjk; vt;thW ghjpf;fg;gLk;?

(c) A  apd; nrwpit  ,U  klq;fhf;fp> B apd;  nrwpT  khwhJ  Ngzg;gbd;>

k (tPjkhwpypapd;),d; ngWkhdk; khwh ntg;gepiyapy; vt;thW ghjpf;fg;

gLk;?

mwpKfk;:

,g;gupNrhjidapy; gpd;tUk; jhf;fj;jpd; ,af;fk; gw;wp Ma;T elj;jg;gLk;.

2I–(aq) + 2Fe3+(aq)   I
2
(aq)  + 2Fe2+(aq)

jhf;f tPjf; Nfhitapy; fhzg;gLk;  a, b, k  Mfpatw;wpd; ngWkhdq;fisj; Jzptjw;F>

fPNo ,Uf;Fk; gupNrhjidr; nrad;Kiw gpd;gw;wg;gl Ntz;Lk;.

jhf;f tPjk; = k [Fe3+(aq)]a [I-(aq)]b

Nkw;gb jhf;fj;jpy; Fe3+ madpd; nrwpit khw;Wjy; Rygkhd nrayd;W. vt;th

whapDk;> Xu; nghUj;jkhd nrad;Kiwia Nahrpf;f KbAk;. I
2
(aq)  ,j;jhf;fj;jpy;

cUthtijf; fhzyhk;. ,jid Fe3+ my;yJ I– kPJ vt;tpisitAk; Vw;gLj;jhj

,uz;lhtJ jhf;fpAld; jhf;fkila tplyhk;.

jNahry;Ngw;W S
2
O

3
2-(aq) I ,uz;lhtJ jhf;fpahfg; gad;gLj;jyhk;. I

2   
cld;

gpd;tUkhW jhf;fkilAk;.

I
2
(aq)  + 2 S

2
O

3
2-(aq)  2 I-(aq)  + S

4
O

6
2-(aq)

,j;jhf;fk; Ma;tpYs;s jhf;fj;Jld; xUkpf;f xNu fhyj;jpy; epfOk;. fyitapDs;

khg;nghUis Nru;g;gjhy; S
2
O

3
2-I ,uz;lhk; jhf;fj;jpy; mikf;fg;gl;l ~~kzpg;nghwp

ahf|| (fhl;bahf) nraw;glr; nra;fpd;wJ. fyitapy; cs;s S
2
O

3
2- Kw;whf jhf;fKw;w

Tld; fyit ePy epwkhfpd;wJ. ngupf; maDf;Fk; maill;L mad;fSf;Fkpilap

yhd jhf;fj;jpd;NghJ cUthFk; mjpfg;gbahd I
2
(aq) khg;nghUSld; jhf;fKw;W

rpwg;gpay;ghd ePy epwkhd rpf;fiy cUthf;fpd;wJ.  ,t;thwhf  njupe;j>

khwhr; nrwpT S
2
O

3
2 I khg;nghUSld; jhf;ff; fyitapDs; Nru;j;J ,t; khwh

msT cUthFk; I
2 
jhf;fkilatplg;gLfpwJ.
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MfNt fPNo fhzg;gLk; jhf;fq;fs; xUkpf;f xNu fhyj;jpy; mf;fyitapy; epfOk;.

2I–(aq) + 2Fe3+(aq)    I
2
(aq)  + 2Fe2+(aq)        (nkJthf)

I
2
(aq)    + 2 S

2
O

3
2-(aq)    2 I-(aq)  + S

4
O

6
2-(aq)    (tpiuthdJ)

ePy epwk; Njhd;Wk; rkaj;jpy;> Fe3+ madpd; Muk;gg; ngWkhdj;jpy; ,Ue;J Vw;gLk;

nrwpTf; FiwT> fyitapy; ,Uf;Fk; Muk;g S
2
O

3
2-  ,d; nrwptpw;Fr; (jpUj;jkhd)

rupahfr; rkkhf ,Uf;Fk;.

vdNt Muk;g jhf;f Ntfk;@

3 2 2
2 3 2 3( ) ( )1 1 1

2 2 2

d Fe d S O aq d S O aq
i

dt dt t

              

[S
2
O

3
2-(aq)]i vd;gJ Muk;g (epiyahd) S

2
O

3
2- (aq) ,d; nrwpT> mj;Jld; d  t ePy

epwk; Njhd;Wtjw;F  vLf;Fk;  Neuk;  nrf;fdpy;>  NkNy jug;gl;l njhlu;G Fe3+(aq)>

I–(aq) mad;fspd; nrwpTld; xg;gpLk; nghOJ S
2
O

3
2- madpd; nrwpT NghjpasT

jho;thf ,Uf;Fk; nghONj nry;YgbahFk;. Kjypy; a, b Mfpa tYf;fs; gupNrhjid

Kiwahfj; jPu;f;fg;gl;L kjpg;gplg;gLk;. gpd;du; Muk;gj; jhf;f Kiwiag; gad;gLj;jp

tPj khwpyp k  fzpf;fg;gLk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Kfitfs; mkpykhf;fg;gl;l  0.1 mol dm-3 , 1 mol dm-3

msTr;rhbfs; mNkhdpak; mad; (III) ry;Ngw;W fiury;

epWj;jw; fbfhuk; (ammonium iron (III) sulfate solution)

0.2 mol dm-3 Ak; 3.0 mol dm-3

nghw;whrpak; maill;L fiury;fs;

0.006  mol dm-3 Nrhbak; jNah ry;Ngw;Wf; fiury;fs;

khg;nghUs; fiury;fs;

fha;r;rp tbj;j ePu;

nra;Kiw:

Fwpg;G: mkpykhf;fg;gl;l mNkhdpak; mad; (III) fiury;> Njitahd epiw

mNkhdpak; mad; (III) ry;Ngw;iw 1.00  mol dm-3  H
2
SO

4
 ,y; fiug;gjd;

%yk; jahupf;fg;gLk;.

5 g  khg;nghUis 100 cm3 RLePupy; fiug;gjd; %yk; khg;nghUs; fiury;

jahupf;fg;gLk;.

epwkw;w mkpykhf;fg;gl;l Fe3+ mad; fiuriyAk;> epwkw;w Nrhbak; jNah

ry;Ngw;W fiuriyAk; nghw;whrpak; maill;ilAk; 5 Jspfs; khg;nghUs;

nfhz;l fiuriyAk; fye;J jhf;fk; Muk;gpf;fg;gLk;.
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(A) Fe3+(aq) rhu;ghfj; jhf;f tupir

(1) gupNrhjid A f;fhd fyitia ml;ltiz (1) ,y; Fwpg;gpl;lthW

fiury;fis KiwNa 100 cm3   KfitapDs; Nru;g;gjd; %yk; jahupf;fg;gLk;.

Kfit I: Fe3+(aq) fiury;

Kfit II: I–(aq)  + khg;nghUs; + fha;r;rptbj;j ePu;

gupNrhjid fha;r;rp tbj;j  mkpykhf;fg;gl;l  3 mol dm-3   0.006 mol dm-3     ePy epwk;
ePu; cm3      0.10 mol dm-3    KI(aq)/ cm3  S

2
O

3
2-(aq)+          Njhd;w vLf;Fk;

         Fe3+(aq)/ cm3    khg;nghUs;/cm3   Neuk; / t

1   0.00 25.0 10.0 15.0

2   5.00 20.0 10.0 15.0

3 10.00 15.0 10.0 15.0

4 15.00 10.0 10.0 15.0

5 20.00   5.0 10.0 15.0

Kfit I ,y; cs;s cs;slf;fj;ij Kfit II ,Ds; Nru;j;J> mt; Neuj;jpy;

epWj;jw; fbfhuj;ijAk; ,af;Ff. mj;Jld; fiury; ed;F fyf;fg;gLk; tiu

Kfitiar; Row;Wf. Kjy; Kjy; ePy epwk; Njhd;wpaTld; fbfhuj;jpd; ,af;fj;ij

epWj;Jf. Neu ,il Ntisiag; gjpaTk;. ,g;gbfis 5 gupNrhjidfSf;Fk;

kPsTk; nra;f.

(B) I-(aq) rhu;ghfj; jhf;f tupir Ma;jy;

gFjp A iag; Nghd;Nw ,g;gFjpiaAk; epiwNtw;Wf. Mdhy; ,q;F Fe3+ mad;

nrwpT khwpypahf itf;fg;gLk;NghJ> ml;ltizapy; fhl;bathW maill;bd;

nrwpit khw;wpg; gy jlit gupNrhjid nra;f.

gupNrhjid fha;r;rp tbj;j  mkpykhf;fg;gl;l  3 mol dm-3   0.006 mol dm-3     ePy epwk;
ePu; cm3      0.10 mol dm-3    KI(aq)/ cm3  S

2
O

3
2-(aq)+          Njhd;w vLf;Fk;

         Fe3+(aq)/ cm3    khg;nghUs;/cm3   Neuk; / t

1 0.0 25.0  10.0 15.0

2 2.0 25.0    8.0 15.0

3 4.0 25.0    6.0 15.0

4 6.0 25.0    4.0 15.0

5 8.0  25.0    2.0 15.0

fzpg;Gfs;:

(1) [S
2
O

3
2-(aq)] ,d; nrwpitf; fhz;f. ,J vy;yhg; gupNrhjidfspYk; khwpyp.

(2) [Fe3+(aq)],  [I–(aq)]  nrwpTfisj;  jdpj;jdpNa  ml;ltiz A  apYk; B  apYk;

ntt;NtW gupNrhjidfspy; fhz;f.
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(3) NkNy fhzg;gLk; Neuj; juit cgNahfpj;J Muk;g jhf;f tPjj;ijf; fzpf;f.

1

t
 ngWkhdj;jpypUe;J fzpf;fg;gl;l jhf;f tPjk; ,yFtpy; ngwg;gLk; vd;gJ

Fwpf;fg;gLk;. (S
2
O

3
2- nrwpT khw;wj;jpd;  E}w;WtPjj;ij  kjpg;gpLtjd;  %yk;

,jid cWjpg;gLj;jyhk;.  mj;Jld;  mJ kpfr;  rpwpjhf  ,Uf;Fk;. vdNt

mjid  khwpypahf  ehk; gad;gLj;jyhk;.)

(4)
1

t
 vjpuhf [Fe3+(aq)], 

1

t
 vjpuhf [I–(aq)]  nrwpitj;  jdpj;jdpNa  tiuGgLj;jp>

tiugpd; tbtq;fspid tpsf;Ff. (tpku;rpf;f.)

(5) ngwg;gl;l juTfspidg; gad;gLj;jp  a, b, k  Mfpatw;iwj; Jzpf. Nkw;nfhz;L

jhf;ff; Nfhitiag; ngWf.

Fwpg;G: fzpf;fg;gl;l Muk;g jhf;f tPjq;fspd; ngWkhdq;fs; Neuj;jpd; jiyfPo;

ngWkhdj;jpw;F Neu;tpfpj rkk;. vdNt 
1

t
 ngWkhdq;fisj; jhf;fNtfkhf

ehk; gad;gLj;j KbAk;. NkYk; jhf;ff; fyitapd; nkhj;j fdtsT

gupNrhjid Kw;wpYk; khwhJ ,Ug;gjhy; KiwNa xt;nthU $wpdJk;

(species)  nrwpT xt;nthU gupNrhjidapYk; cgNahfpf;fg;gl;l mtw;wpd;

fdtstpw;F Neu;tpfpj rkk;. MfNt 
1

   vs V
t

vd;w tiugpypUe;J xt;nthU

jhf;fp rhu;ghfTk; jhf;f tupiria ,yFthfg; ngwg;gLk;. mj;Jld; tpsq;fpf;

nfhs;sg;gLk;.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) H
2
O

2
 ,d; maill;L - Cf;fy; gpupiff;F ,urhadr; rkd;ghl;il vOjTk;.

(2) xU %yf;$w;W jhf;fk; 2 A + B     C vd;Dk; jhf;fj;jpd; jhf;f tPjk; A

my;yJ B  apd; nrwpit ,ul;bf;Fk; nghOJ ehd;F klq;fhfpd;wJ. ,j;jhf;fj;

jpw;fhd jhf;f tpjpia vOJf.

(3) xU gjhu;j;jj;jpd; nrwpit ,ul;bf;Fk; nghOJ mk;khw;wk; jhf;ftPjj;jpy;

vd;d tpisit cz;lhf;Fk;. mj;jhf;fp rhu;ghf jhf;f tupir (a) 0, (b) 1,

(c) 2  ,Uf;Fk; nghOJ

(4) Fe3+ iaAk; S
2
O

3
2- xd;whf fyf;f KbAkh? fhuzq;fisj; jUf.

(5) H
2
SO

4  
IAk; S

2
O

3
2- xd;whf Nru;f;f KbAkh? fhuzq;fisj; jUf.

(6) gupNrhjid A  ,y; KI ,d; nrwpT Vida fiury;fspd; nrwptpYk; ghu;f;f

kpf cau;thf itf;fg;gLtjw;fhd fhuzk; ahJ?

(7) Vd; fyitf;F ePu; Nru;f;fg;gLfpd;wJ?
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gupNrhjid 33.0: Fe3+> SCN-  njhFjpia cgNahfpj;J ,af;f rkepiyj;

njhFjpapd; rpwg;gpay;Gfs; gw;wpa gupNrhjidf; fw;if.

Fwpf;Nfhs;fs;:

(1) ,af;f ,urhadr; rkepiy gw;wpr; rpwe;j tpsf;fj;ij tpUj;jpahf;Fjy;.

(2) xU rkepiyj; njhFjpapy; rkepiyj; jhdj;jpy;> gpuNahfpf;fg;gLk; rpy tpfhuj;jpd;

tpisit Muha;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

iron(III) apd; ,izg;G vz; 6. iron(III) cg;Gfspd; ePu;f;fiury;fs; nghJthf kQ;rs;

epwKilad. ,jw;Ff; fhuzk; iron(III) fw;wadpd; Ijnuhl;Nrh - rpf;fy;fs; MFk;.

,it mkpyj;jpd; Kd;dpiyapy; fgpy epw ePu;r;rpf;fy;fshf (aqua  -  complexes)

khw;wg;gLfpd;wd.

(1) NkYs;s njhFjpf;Fr; rkg;gLj;jpa rkepiyj; jhf;fj;ij vOJf.

(2) ePu;r;rpf;fypw;Fk; SCN- mad;fspd; ePu;f;fiurypw;Fk; ,ilapyhd jhf;fj;jpd;

rkg;gLj;jpa rkd;ghl;il vOJf.

mwpKfk;:

xU njhFjpf;F tpfhuj;ij Vw;gLj;Jtjd; %yk; rkepiyia tpUk;gpa jpirf;F

efu;j;j KbAk;. ,r;nrad;Kiw  ,yPr;rw;wNyaupd; jj;Jtg;gb tpsf;fg;gLk;. mJ

$WtJ> ~~rkepiyapYs;s xU njhFjp tpfhuj;jpw;F cl;gLj;jg;gLk; nghOJ>

njhFjp mt;tpfhuj;ij tpLtpf;FkhW vjpu;j;jhf;fKWk;||. nrwpT khw;wq;fs; (mjpfupj;jy;>

Fiwj;jy; Mfpa ,uz;Lk;)> mKf;fk; (thAf;fs; rk;ge;jg;gLk; njhFjpfspw;F)>

ntg;gepiy Mfpad rkepiyj; njhFjpnahd;wpw;F gpuNahfpf;fg;gLk; tpfhuq;fspw;F

rpy cjhuzq;fshFk;.

Fwpg;G: jhf;fpfs;> tpisTfs; vd;gdtw;wpd; nrwpT khw;wq;fs; xUNghJk; xU

jhf;fj;jpd; rkepiy khwpypia khw;wkilar; nra;akhl;lhjd. ,g;

gupNrhjidapy; nrwpT khw;wj;jpd; tpisTfs; mtjhdpf;fg;gLk;.

 23+ -Fe (aq) + SCN (aq)    FeSCN (aq)


  vd;Dk; jhf;fj;jpd; rkepiy fPNo

jug;gl;Ls;sJ.

2+

C 3+ -

[FeSCN] (aq)
K =

Fe (aq) SCN (aq)

  
      

rkepiyj; jhdj;jpy; nrwpTfspd; khw;wj;jpd; tpisitr; nra;J fhl;Ltjw;F epak

Ma;T $l cjhuzk;:  23+ -Fe (aq) + SCN (aq)    FeSCN (aq)


  vd;Dk; jhf;fj;jpy;

rkepiyf; fyitf;Fg; nghUj;jkhd Nrjdg; nghUisr; Nru;j;Jj; njhFjpapd;

epwj;ij mtjhdpg;gjd; %yk; gpd;gw;wyhk;.
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 23+ -Fe (aq) + SCN (aq)    FeSCN (aq)




,sk; kQ;rs; FUjpr; rptg;G epwk;

NkYs;s rkepiyj; njhFjpapd; Muk;g epwk; nrk;kQ;rs; (,sk; kQ;rs;> rptg;G

epwk; vd;gdtw;wpd; fyit). fiurypd; epwj;jpypUe;J rkepiyj; jhdj;ijj;

jPu;khdpf;fyhk;. fyitapd; Muk;g epwk;> nghUj;jkhd Nrjdg;nghUisr; Nru;f;Fk;

NghJ rkepiyj; jhdk; efu;j;jg;gLtjhy; ghjpf;fg;gLk;. rkepiy tyg;gf;fkhff;

fhzg;gbd; fiury; FUjpr; rptg;G epwkhff; fhzg;gLk;. rkepiy ,lg;Gwkhff;

fhzg;gbd; fiury; ,sk; kQ;rs; epwkhff; fhzg;gLk;. ,t;tpisitf; fPNo

tpgupf;fg;gLk; vspa gupNrhjid %yk; fw;fyhk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

gupNrhjidf; Foha;fs; 0.5 mol dm-3 HNO
3
 apYs;s 100 cm3 ,  0.5 mol dm-3

iron(III) nitrate (Fe(NO
3
)

3
) my;yJ FeCl

3

100 cm3, 0.005 mol dm-3 nghl;lhrpak; jNahraNdw;W

(KSCN) my;yJ Nrhbak; jNahraNdw;W my;yJ

mNkhdpak; jNahraNdw;W

Ijhd (1.0 mol dm-3) Nrhbak; Ijnuhf;irl;L NaOH

jpz;k Fe(NO
3
)

3
 my;yJ FeCl

3
 , KSCN

nra;Kiw:

 xU gupNrhjidf; FohapDs; mz;zsthf 2 cm3 iron(III) fiuriyAk; 2 cm3

jNahraNdw;W fiuriyAk; ,l;L ed;F fyf;Ff. ,sk; nrk;kQ;rs; epwf;

fiury; ngwg;gLk; tiu Ijhf;Ff.

 jahupf;fg;gl;l fiuriy ehd;F gupNrhjidf; Foha;fspDs; gpupj;J ,Lf.

 fiuriy cila xU gupNrhjidf; Fohia xUtpj khw;wKk; nra;ahJ

fl;Lg;ghl;bw;fhfg; gad;gLj;Jf.

 ,uz;lhtJ gupNrhjidf; FohapDs;> 10 Jspfs; Nrhbak; Ijnuhl;irl;ilr;

Nru;f;f. cq;fsJ mtjhdq;fisg; gjpT nra;f.

 %d;whtJ gupNrhjidf; FohapDs;> rpwpjsT jpz;k Fe(NO
3
)

3 
Ir; Nru;j;Jf;

fiuf;f. (my;yJ 10 Jspfs;  iron(III) nitrate Ir; Nru;f;f) cq;fsJ mtjhdq;

fisg; gjpT nra;f.

 ehd;fhtJ FohapDs; rpwpjsT jpz;k KSCN I (my;yJ 10 Jspfs; nghl;lhrpak;

jNahraNdw;W) ,Lf.
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mtjhdq;fs;:

gupNrhjidf; Foha; NaOH ,l;l Fe3+ ,l;l SCN- ,l;l

gpd;G epwk; gpd;G epwk; gpd;G epwk;

1 (fl;Lg;ghL) nrk;kQ;rs; nrk;kQ;rs; nrk;kQ;rs;

2 (fl;Lg;ghL)

3 (fl;Lg;ghL)

4 (fl;Lg;ghL)

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) NkYs;s mtjhdq;fis tpsf;f ,yPr;rw;wNyaupd; jj;Jtj;ijg; gad;gLj;Jf.

(2) NkYs;s fw;wy; njhFjpapy; Vd; mkpy Clfk; Njitg;gLfpd;wJ?

(3) xU gupNrhjidapy; 2.010-3 mol dm-3, 10.0 cm3 Fe(NO
3
)

3
 Ak; 2.010-3 mol dm-3,

10.0 cm3  KSCN ck; fyf;fg;gl;ld. njhFjp rkepiy mile;j gpd;G [FeSCN]2+

nrwpT miwntg;gepiyapy; 1.510-4 mol dm-3  Mff; fhzg;gl;lJ. jhf;fj;jpd;

rkepiy khwpypiaf; fzpf;f.
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gupNrhjid 34.0: NO
2
(g) / N

2
O

4
(g)  njhFjp kPJ ntg;gepiyapd; tpisitg;

gupNrhjid uPjpahff; fw;wy;.

Fwpf;Nfhs;fs;:

(1) xU thAepiyj; njhFjpapy; ,af;ftpay; rkepiy gw;wpa tpsf;fj;ij tpUj;jp

nra;tjw;F

(2) xU rkepiyj; njhFjpapy; rpy tpfhuj;ijg; (stress) gpuNahfpf;Fk; nghOJ

rkepiyj; jhdj;jpy; Vw;gLk; tpisit Muha;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) Ma;T$lj;jpy; NO
2
 thAitj; jahupg;gjw;fhd Kiwfs; ahit?

(2) NkYs;s KiwfSld; njhlu;Gila  ,urhadj; jhf;fq;fSf;Fr;  rkg;gLj;jpa

,urhadr; rkd;ghLfis vOJf.

(3) NO
2  
thA khjpupnahd;wpd; epwk; ahJ?

mwpKfk;:

ehq;fs; mwpe;jthW> nrwpT> ntg;gepiy my;yJ mKf;f khw;wq;fs; xU rkepiyj;

njhFjpapy; tpfhuj;ij Vw;gLj;jyhk;. mj;Jld; rkepiyj; jhdj;jpy; efu;it

Vw;gLj;jyhk;. ,e;jr; nra;Jfhl;lypy;> gpd;tUk; rkepiyj; njhFjpapy; ntg;gepiyapd;

tpisT Muhag;gLk;. NO
2
(g) khjpupnahd;W vLf;fg;gbd;> mJ NO

2
, N

2
O

4
 vd;gdtw;wpd;

fyitahff; fhzg;gLk;.

2NO
2
(g)    N

2
O

4
(g)      H = -58 kJ mol-1

      fgpyk;        epwkw;wJ

,j;jhf;fj;jpd; Kd;Kfj;jhf;fk; Gwntg;gj;jpw;FupaJ (N
2
O

4
 cUthjy;). gpd;Kfj;jhf;fk;

mfntg;gj;jpw;FupaJ (NO
2
 cUthjy;). ,jw;Ff; fhuzk; NO

2   
tpYk; ghu;f;f N

2
O

4

cWjpahdJ. (NO
2 
tpYs;s gpizg;GfspYk; ghu;f;f N

2
O

4 
tpYs;s gpizg;Gfs;

typikahdit).

ntg;gepiy mjpfupg;G> kpifahd ntg;gj;ijg; gad;gLj;Jk; topapy; jhf;fr; rkepiyia

efu;j;Jk; (mfntg;gj;jhf;fk; rhu;ghf)> ntg;gepiyf; Fiwg;G> ntg;gj;ij cUthf;F

khW jhf;fr; rkepiyia efu;j;Jk; (Gwntg;gj; jhf;fk; rhu;ghf)

gpd;tUk; gupNrhjidr; nrad;Kiw> ,e;j tifahd njhFjpia ehk; gupNrhjpf;fr;

rhj;jpakhf;Fk;.
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Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

gupNrhjidf; Foha;fs; nrwpe;j HNO
3

,wg;gu; jf;iffs; gdpf;fl;b

jf;ifAld; nghUj;jpa Nghf;Ff;Foha; #lhd ePu;

Kfitfs; Cu  JUty;fs;

nra;Kiw:

 Vwj;jho 5 g   Cu JUty;fis xU nfhjpFohapDs; ,Lf. Vwj;jho 5 cm3

nrwpe;j HNO
3
 mkpyj;ij mjDs; Nru;f;f.

 cldbahfg; Nghf;Ff; Fohia ,izj;J ntspNaWk; thAit 3 rkkhd

gupNrhjidf; Foha;fspDs; %d;wpYk; xNu epwr; nrwpT ngWkhW Nrfupf;f.

 gupNrhjidf; Foha;fis ,Wf;fkhf ,wg;gu; jf;iffspdhy; %Lf.

 NO
2
 / N

2
O

4
 cila Foha;fs; xt;nthd;iwAk; KiwNa Fspu;ePu;> miwntg;g

epiyapYs;s ePu;> #lhd ePu; Mfpatw;iw cila KfitfspDs; xt;nthd;whf

itf;f.

 mtw;wpd; rhu;gstpyhd epwr; nrwpT NtWghl;il mtjhdpf;f. (miwntg;gepiy

apYs;sJld; xg;gpl;L)

 jhf;fj;jpd; rkepiyj;jhdk; efu;e;j jpiriaj; jPu;khdpf;f.

2NO
2
(g)   N

2
O

4
(g)

 Fwpg;gpl;l Nehf;fj;jpw;fhf xJf;fp itf;fg;gl;l %d;W ntg;gepiyfSf;Fkhd

mtjhdq;fis tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) 2NO
2
(g)   N

2
O

4
(g)  vd;Dk; rkepiyj; njhFjpapy; gpd;tUk; rkepiy

khw;wq;fs; gpuNahfpf;fg;gLk;NghJ> NO
2
(g)> N

2
O

4
(g) Mfpatw;wpd; nrwpTfspd;

khw;wj;ijg; nghUj;jkhd tiuGfis cgNahfpj;J tpsf;Ff. njhFjp

kPz;Lk; rkepiy milAk; tiu> gpuNahfpj;j khw;wq;fs; vt;thW Kd;Kf>

gpd;Kf jhf;fq;fisg; ghjpf;fpd;wd vd;gij tiuG %yk; fhl;Lf.

(a) $Ljyhf NO
2
(g) Nru;j;jy;. (d) N

2
O

4
(g) mfw;wy;.

(b) NO
2
(g) I mfw;wy;. (e) ntg;gepiyia mjpfupj;jy;

(c) $Ljyhf N
2
O

4
(g) Nru;j;jy;. (f) ntg;gepiyiaf; Fiwj;jy;

(2) NkYs;s njhFjpapd; mKf;fj;ij mjpfupf;Fk;nghOJ> ePq;fs; vjpu;ghu;f;Fk;

mtjhdq;fis tpsf;Ff.
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Nkyjpf gupNrhjid: Co(H
2
O)

6
2+(aq) / CoCl

4
2-(aq) njhFjp kPJ ntg;gepiyapd;

tpisitg; gupNrhjid uPjpahff; fw;wy;.

Fwpf;Nfhs;:

gpd;tUk; ,urhadr; rkepiyj; njhFjpia cgNahfpj;J ,yPr;rw;wNyaupd; jj;Jtj;ij

Nkyjpfkhf tpsq;fpf; nfhs;tjw;F cjTjy;.

     Co(H
2
O)

6
2+(aq) + 4Cl-(aq)    CoCl

4
2-(aq) + 6H

2
O(l) 

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

gupNrhjidf; Foha;fs; jpz;k cobalt (II) chloride (CoCl
2
. 6H

2
O)

nfhjpFoha;fs; jpz;k fy;rpak; FNshiul;L (CaCl
2 
)

Kfitfs; (250 cm3) 0.1 mol dm-3  nts;sp iej;jpNuw;W (AgNO
3 
)

fz; Jspf; Fohap 12 mol dm-3 IjNuhFNshupf;F mkpyk; (HCl)

(Eye dropper pipette) vjNdhy; (Ethanol)

gdpf;fl;b> #lhd ePu;

nra;Kiw:

 25 cm3 vjNdhiy mse;J 50 cm3  KfitapDs; ,Lf.

 ePy epwf; fiury; ngwg;gLk; tiu 4 my;yJ 5 gspq;Ffs; cobalt (II) chloride I

vjNdhiy cila KfitapDs; ,Lf. NjitNaw;gbd; NkYk; gspq;Ffis

,Lf.

 fz; Jspg;ghd; Fohapia (Eye dropper pipette) cgNahfpj;J NkYs;s xt;nthU

5 cm3  fiuriy ehd;F ntt;NtW gupNrhjidf; Foha;fspDs; khw;wPL nra;f.

 gb 3 ,y; cs;s xU FohapDs;> fha;r;rp tbj;j ePiu Jspj; Jspahf ,l;L>

xt;nthU Jspapid NkYk; ,U Foha;fSf;F> %d;W Foha;fspYk; xNu

epwk; ngwg;gLk; tiu kPz;Lk; nra;f.

 gb 4 ,Ys;s Foha;fs; xd;wpDs; nrwpe;j IjNuhf;FNshupf; mkpyj;ij

Jspj;Jspahfr; Nru;j;J mtjhdq;fisg; gjpT nra;f.

 gb 4 ,Ys;s ,uz;lhtJ FohapDs;> rpwpjsT jpz;k fy;rpak; FNshiul;ilr;

Nru;f;f.

 gb 4 ,Ys;s %d;whtJ FohapDs;> 10 Jspfs; 0.1 mol dm-3 nts;sp iej;jpNuw;iw

,Lf.

 ehd;fhtijf; fl;Lg;ghl;Lg; gupNrhjidahff; nfhs;f.
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 Kfitapy; vQ;Rk; fiurypDs;> NghjpasT fha;r;rp tbj;j ePiu Cjh epwk;

ngwg;gLk; tiu Nru;f;f. Cjh epwk; ePyj;jpw;Fk; nkd;rptg;gpw;Fk; ,ilg;gl;l

mz;zsthd ghjp top epwkhFk;. Kfitia xU epwkhw;wk; Vw;gLk; tiu

ntg;gkhf;Ff.

 gb 9 ,y; fyitia cila Kfitia gdpf;fl;bj; njhl;bapDs; Fspu;j;Jf

epwkhw;wj;ijg; gjpT nra;f.

gpd;tUk; ml;ltizapy; mtjhdq;fis ml;ltizg;gLj;Jf.

gupNrhjid    epwk;

(Nru;f;fg;gLtJ) Kd;G     gpd;G

fha;r;rp tbj;j ePu;

jpz;k CoCl
2
. 6H

2
O

CaCl
2

HCl

AgNO
3

#lhf;fy;

Fspu;j;jy;

nrad;Kiwapd; xt;nthU gbapYKs;s mtjhdq;fis tpsf;Ftjw;F ,yPr;rw;wNy

aupd; jj;Jtj;ijg; gad;gLj;Jf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) NkYs;s nrad;Kiwapy; xt;nthU Nrhjidg; nghUisAk; Nru;f;Fk; nghOJ

NfhNghy;wpd; vr;rpf;fy;fs; rhj;jpakhf;fg;gl;ld? ckJ tpilfis ,yPr;rw;w

Nyaupd; jj;jtj;jpd; cjtpAld; tpsf;Ff.

(2) nrad;Kiwapd; gb 7 ,y; ntg;gj;ij toq;Fk;NghJ NfhNghy;w;wpd; vr;rpf;fy;

cUthjy; rhj;jpakhf;fg;gl;lJ? jhf;fj;jpd; rkd;ghl;il> rkd;ghl;Lld;

rf;jp vd;Dk; gjj;ijr; Nru;j;J kPs vOJf. nrad;Kiwf;fhd H ngWkhdk;

+50 kJ mol-1. ,yPr;rw;wNyaupd; jj;Jtj;ijAk;> ,q;F vOjpa rkd;ghl;ilAk;

cgNahfpj;J ntg;gNkw;wy;> Fspu;j;jy; vd;gtw;wpy; epfo;e;j epwkhw;wq;fis

tpsf;Ff.



131

f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

                           myF 12  rkepiy

 

gupNrhjid 35.0: cg;Gf;fspd; ePu;f;fiury;fspd; mkpy / %y /  eLepiyj;

jd;ikia> pH  Ig; gupNrhjpj;Jg; gupNrhjid thapyhfj;

jPu;khdpj;jy;.

Fwpf;Nfhs;:

cg;Gf;fspd; ePu;f;fiury;fspd; pH ngWkhdq;fis cgNahfpj;J cg;Gf;fis mkpy>

%y> eLepiy cg;Gf;fs; vdg; ghFgLj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) md;whl tho;f;ifapy; gad;gLj;jg;gLk; %d;W cg;Gf;fisg; ngaupLf.

(2) mkpyq;fspw;Fk; %yq;fSf;Fk; ,ilapyhd  eLepiyahf;fy;  jhf;fq;fspd;

%yk; gpd;tUk;  cg;Gf;fs;  vt;thW  Njhd;wpad  vd;gjw;fhd rkg;gLj;jg;gl;l

,urhadr; rkd;ghLfisj; jUf.

NaCl, (NH
4
)

2
SO

4
, CH

3
COONa

mwpKfk;:

mkpyq;fspw;Fk; %yq;fSf;Fkpilapyhd eLepiyahf;fy; jhf;fq;fspd; %yk; cg;Gfs;

ngwg;gl;ld. cg;Gf;fs; fw;wad;fs;> mdad;fs; vd;gtw;wpdhy; Mf;fg;gl;l jpz;k

gspq;FUthd mad; Nru;itfs; MFk;. mit cau; cUFepiyfs; cilad.

cg;Gf;fspd; ePu;f;fiury;fs; my;yJ cUf;fg;gl;l jputq;fs; td;kpd;gFnghUl;fs;

MFk;. cg;Gf;fis mtw;wpd; Mf;ff;$w;W mad;fspd; ePu;g;gFg;gilAk; jd;ikiag;

nghWj;J %d;W tiffshfg; gpupf;fyhk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

gupNrhjidf; Foha;fs; Nrhbak; FNshiul;L

msTr;rhb (10 cm3) Nrhbak; mrw;Nww;W

juhR mNkhdpak; mrw;Nww;W

nts;isj;jhs; mNkhdpak; FNshiul;L

ehff; FNshiul;L

mYkpdpak; FNshiul;L

kfdPrpak; ry;Ngw;W

NtW VjhtJ nghUj;jkhd cg;Gf;fs;

ru;tNjrf; fhl;b my;yJ pH jhs;fs;

fha;r;rp tbj;j ePu;
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nra;Kiw:

 mz;zsthf 0.5  g xt;nthU cg;igAk; epWj;J ntt;Ntwhf xt;nthU

J}a;ikahd gupNrhjidf; Foha;fspDs; ,Lf.

 xt;nthU cg;igAk; 10 cm3 fha;r;rp tbj;j ePupy; fiuj;J cg;Gf;fspd; ePu;f;

fiury;fisj; jahupf;f.

 Ntwhd xU gupNrhjidf; FohapDs; 10 cm3  ePiur; Nru;f;f.

 xt;nthU gupNrhjidf; FohapDs;Sk; 2 Jspfs; ru;tNjrf; fhl;b my;yJ

pH  jhspy; xU Jz;il ,Lf.

 fiury;fspd; epwq;fisj; njspthf mtjhdpf;f. xU nts;isj;jhisg;

gupNrhjidf; Foha;fspw;Fg; gpd;dhy; itf;f.

 xt;nthU fiurypdJk; mz;zsthd pH  ngWkhdj;ij cupa epwj; njhFg;Gld;

(colour code)  jPu;khdpf;f.

 fha;r;rp tbj;j ePiuf; nfhz;l FohAld; xg;gpl;L rpy cg;Gf;fs; fiutjhy;

fha;r;rp tbj;j ePupd; pH I khw;Wtij mtjhdpf;f.

 gpd;tUk; ml;ltiziag; g+u;j;jpahf;Ff.

cg;Gf; fiury; NaCl  CH
3
COONa  CH

3
COONH

4
NH

4
Cl ZnCl

2
AlCl

3
MgSO

4
    ePu;

mz;zsthd

pH ngWkhdk;

(a) cg;Gf; fiury;fspd; mz;zsthd pH I cgNahfpj;J cg;Gf;fis mkpy>

%y my;yJ eLepiy ,ay;Gilad vDk; ghFgLj;Jf.

(b) cg;ig cUthf;fpa  mkpyk;>  %yk;  vd;gtw;iw  cgNahfpj;J>  cg;gpd;

mkpy> %y my;yJ eLepiy ,ay;ig vjpu;T $Wf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) Ma;$lj;jpy; fhzg;gLk; cg;Gf;fis cgNahfpj;J mkpy> %y> eLepiy

cg;GfSf;F cjhuzq;fs; jUf.

(2) cg;G cUthf;fj;Jld; njhlu;Gila mkpyk;> %yk; vd;gdtw;wpd; jd;ik

fspw;Fk; cg;gpd;  mkpy /   %y / eLepiyj; jd;ikf;Fk; ,ilapyhd

njhlu;ig vOJf.

(3) gpd;tUk; cg;Gf;fis mkpy> %y my;yJ eLepiy cg;Gf;fs; vdg;

ghFgLj;Jf.

C
6
H

5
COONa, CH

3
COOK, Na

3
PO

4
, BaSO

4
, KBr, Na

2
CO

3
, NaNO

3
, (NH

4
)

2
SO

4
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gupNrhjid 36.0: gpNdhj;jyPd;> nkijy; nrk;kQ;rs; fhl;bfis cgNahfpj;J

Na
2
CO

3
 apw;Fk; HCl apw;Fk; ,ilapyhd epakpg;G.

Fwpf;Nfhs;fs;:

(1) ,UGNuhj;jpupf; %ykhfj; (diprotic base) njhopw;gLk; Na
2
CO

3
  fiurypw;Fk; HCl

apw;Fk; ,ilapyhd epakpg;gpd;> epakpg;G tiuG cUtj;ijf; fw;wy;.

(2) rkepiyg; Gs;spfspd; pH  tPr;Rfis Muha;e;J> mtw;iwg; nghUj;jkhd fhl;b

fshy; fz;lwpjy;.

mwpKfk;:

fhgNdw;W mad;> CO
3
2-(aq) xU ,UGNuhj;jpupf;F %yk;> ePu;f;fiurypy; ,Ugbfspy;

gpd;tUkhW madhf;fkilAk;. gpd;tUk; xt;nthU rkepiyf;Fk; %y madhf;f

khwpypfis  
1 2b bK , K  tiuaWf;fyhk;.

2-
3 2 3

- -CO (aq)+H O( ) HCO (aq)+OH (aq)l  1

- -
3

b 2
3

HCO (aq) OH (aq)
K =

CO (aq)

      
  

3 2 2 3
- -HCO (aq)+H O( ) H CO (aq)+OH (aq)l 

 
2

-
2 3

b

3

H CO (aq) OH (aq)
K =

HCO (aq)

  
  

MfNt Na
2
CO

3
  MdJ HCl   cld; jhf;fKWk; nghOJ eLepiyahf;fk; ,U

mLj;jLj;j gbfspy; epfOk;. epakpg;gpd; Muk;gj;jpy;> HCl (aq) ,ypUe;J ngwg;gl;l

H+(aq) mad;fs;> Muk;gf; fyitapy; fhgNdw;W mad; typikahd %ykhff;

fhzg;gLtjdhy; CO
3
2-(aq) cld; jhf;fKWk;.

+ - -
3 3H (aq) + CO (aq) HCO (aq)

gpd;G> ,uz;lhtJ jhf;fj;jpy; HCl (aq)  ,ypUe;J ngwg;gl;l GNuhj;jd;fs; KjyhtJ

jhf;fj;jpypUe;J ngw;w Ijurd; fhgNdw;W mad; cld; jhf;fKWk;.

-

+ -
3 2 3

H (aq) + HCO (aq) H CO (aq)

,U rktYg;Gs;spfs; fz;lwpag;gLk;> xd;W vy;yhf; CO
3

2-(aq) ck; GNuhj;jd;

nfhLf;fy; thq;fYs;s (amphiprotic)  HCO
3

- (aq) Mf khw;wg;gl;lTld;> ,uz;lhtJ

vy;yh HCO
3
- (aq) ck; H

2
CO

3
 (aq) Mf khw;wg;gl;lTld; MFk;.

KjyhtJ rktYg;Gs;spapy; gpd;tUk; rkepiyf; fyitapy; fhzg;gly; njspthf

Ts;sJ. MfNt pH  MdJ H
2
CO

3
 (aq) mad;fspd; ePu;g;gFg;gpdhy; jPu;khdpf;fg;gLk;.

- -
3 2 2 3HCO (aq)+H O( ) H CO (aq)+OH (aq)l 

,uz;lhtJ rktYg;Gs;spapy; fyitapy; gpd;tUk; rkepiy fhzg;gLk;. MfNt

pH  MdJ H
2
CO

3
 (aq)  mkpyj;jpd; ePu;g;gFg;gpdhy; (KjyhtJ gpupif) jPu;khdpf;fg;gLk;.

- +
2 3 2 3 3H CO (aq)+H O( ) HCO (aq)+H O (aq)l 
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NkYs;s ,U jhf;fq;fisAk; ghu;f;Fk; nghOJ> KjyhtJ rktYg;Gs;spapy;

fyit %ykhfTk;> ,uz;lhtJ rktYg;Gs;spapy; mkpykhfTk; cs;sij xUtu;

Nehf;fyhk;.

,g;gupNrhjidapy; jpUj;jkhf epWf;fg;gl;l jpz;k Nrhbak; fhgNdw;W njupe;j

fdtsT fha;r;rp tbj;j ePupy; fiuf;fg;gl;L> mz;zsthf 0.1 mol dm-3 HCl fiurypdhy;

epakpf;fg;gLk;. rktYg;Gs;spfSf;F mz;ikapy; gpNdhj;jyPd; gpd;G nkijy;

nrk;kQ;rs; fhl;bfs;> KbT epiyg; Gs;spfs; ghu;f;ff;$bajhftpUg;gij cWjpg;gLj;j

,lg;gLk;. pH 9.8  ,y; gpNdhj;jyPd; nkd;rptg;gpypUe;J epwkw;w epiyf;F epwkhw;wj;ijf;

fhz;gpf;Fk;. KjyhtJ rktYg;Gs;spf;Fg; gpd;G Clfk; mkpyj;jd;ik cilajhf

tpUg;gjhy; gpNdhj;jyPd; epwkw;wjhff; fhzg;gLk;. MfNt mLj;jjhf ,lg;gLk;

nkijy; nrk;kQ;rSld; jiyaPL nra;ahJ. nkijy; nrk;kQ;rs; pH 3.8   ,y;

nrk;kQ;rspypUe;J kQ;rspw;F epwkhw;wj;ijf; fhz;gpf;Fk;. ,uz;lhtJ rktYg;

Gs;spapy; pH, epwkhw;w ,ilntspapy; fhzg;gLk;. ,uz;lhtJ rktYg;Gs;spapy;

CO
2
 tpd; tpisitj; jtpu;f;ff; fyitiar; #lhf;f Ntz;Lk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

250 cm3 epakpg;Gf; FLit 0.20 g  ,ypUe;J 0.22 g  tiuahd  Na
2
CO

3
 khjpup

Fohap gpNdhj;jyPd;> nkijapy; nrk;kQ;rs;

mstp 0.100 mol dm-3 HCl  fiury;

nra;Kiw:

 gpshj;jpf;F epWj;jy; fpz;zj;jpy; 0.20 g njhlf;fk; 0.22 g tiuahd Na
2
CO

3

khjpupiaj; jpUj;jkhf (0.1 mg f;F cl;gl;l) epWj;njLf;f. jpz;kj;ij 250 cm3

fdkhdf; FLitapDs; khw;wPL nra;f.

 50.00 cm3 fha;r;rp tbj;j ePiu fdkhdf; FLitapDs; Fohapwf;fk; nra;f.

FohapYs;s ePiu cgNahfpj;J epWj;jw; fpz;zj;jpy; vQ;rpapUf;Fk; VjhtJ

jpz;kj;ijf; fOtp ftdkhff; fdkhdf; FLitapDs; ,Lf. fyf;fpj;

jpz;kj;ijf; fiuf;f. fha;r;rp tbj;j ePiu cgNahfpj;J fiury; kl;lj;ij

fdkhdf; FLitapd; Fwp tiuf;Fk; nfhz;L tUf.

 fdkhdf; FLitapYs;s 50.00  cm3   fiuriy> epakpg;Gf; FLitapDs;

Fohapwf;fk; nra;f. 4 - 5 Jspfs; gpNdhj;jyPidr; Nru;f;f.

 50 cm3 mstpia mz;zsthf 0.100 mol dm-3 HCl  ,d; rpy cm3  tpdhy; myRf.

mstpia 0.100 mol dm-3 HCl   fiurypdhy; epug;Gf. mstp Edpapy; tspf;

Fkpopfs; ,y;yhjpUg;gij cWjp nra;f.

 Na
2
CO

3  
fiuriy cila epakpg;Gf; FLitia mstpapd; Edpf;Ff; fPNo

itj;J HCl  fiuriy nkJthf epakpg;Gf; FLitapDs; Nru;f;f.
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 fiurypd; epwk; epwkw;wjhf khwpaTld; mkpyk; Nru;g;gij epWj;Jf. mstpapd;

mstPl;ilg; gjpT nra;f.

 epwkhw;wj;ij mtjhdpj;j gpd;G> rpy Jspfs; nkijy; nrk;kQ;rs; fhl;bia

fiurypDs; Nru;j;J HCl ,Ltijj; njhlu;f.

 fiurypd; epwk; kQ;rshf khwpaTld; (nrk;kQ;rspypUe;J kQ;rSf;F) mkpyk;

Nru;g;gij epWj;Jf. mstpapd; mstPl;ilg; gjpT nra;f.

 %d;W jlitfshtJ epakpg;ig kPz;Lk; nra;J xt;nthU KbTg; Gs;spapYk;

ngw;w fdtsTfspd; ruhrupiag; ngWf. gpd;tUk; ml;ltizapy; mstPLfisg;

gjpT nra;f.

Kaw;rp KjyhtJ KbTepiyg; ,uz;lhtJ KbTepiyg;
Gs;spf;Fj; Njitahd Gs;spf;Fj; Njitahd

0.100 mol dm-3 HCl 0.100 mol dm-3 HCl
fdtsT / cm3 fdtsT / cm3

1

2

3

ruhrup

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) ,uz;L FLitfspDs; ,uz;L 50 cm3    0.2 mol dm-3  Na
2
CO

3  
fiury; khjpupfs;

ntt;Ntwhf vLf;fg;gl;L xd;wpDs; nkijy; nrk;kQ;rs; fhl;bAk; kw;iwajDs;

gpNdhj;jyPd; fhl;bAk; ,lg;gl;ld. ,f;fiury;fs; 0.2 mol dm-3 HCl  fiurYld;

epakpf;fg;gl;ld. ,U mstp mstPLfisAk; fzpf;Ff.

(2) Kjypy; gpNdhj;jyPidAk; gpd;G nkijy; nrk;kQ;risAk; cgNahfpj;J

Na
2
CO

3  
IAk; nfhz;l fyitapd; 25 cm3  fiury; 0.2 mol dm-3 HCl  ,dhy;

epakpf;fg;gl;lJ. gpNdhj;jyPd; Kd;dpiyapy; mstp mstPL 25 cm3  . nkijy;

nrk;kQ;rs; cgNahfpj;jNghj mstp mstPL 30 cm3 . [OH-(aq)] tpw;Fk; 25

[Na
2
CO

3
(aq)] tpw;Fk; ,ilapyhd tpfpjj;ijf; fzpf;f.
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gupNrhjid 37.0: Ca(OH)
2  
tpd; fiujpwd; ngUf;fj;ijg; gupNrhjid

thapyhfj; Jzpjy;.

Fwpf;Nfhs;fs;:

(1) CaOH
2
  ,d; fiujpwd; ngUf;fj;ijg; gupNrhjid thapyhfj; Jzpjy;.

(2) CaOH
2
  ,d; fiujpwd; kPJ nghJ - mad;> ntg;gepiy> pH  vd;gdtw;wpd;

tpisTfis Muha;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

~~fy;rpak; Ijnuhl;irl;bd; epuk;gw; fiury;|| vd;gjd; fUj;J ahJ? rkepiyr;

rkd;ghl;il cgNahfpj;J cq;fsJ tpilia tpsf;Ff.

mwpKfk;:

fy;rpak; Ijnuhl;irl;L> Fwpj;j ntg;gepiyapy; ePupy; mupjpw; fiuAk; xU mad;

Nru;it. gpd;tUk; rkepiy cUthfpd;wJ.

Ca(OH)
2
(s)   Ca2+(aq) + 2OH -(aq)

,j;jhf;fj;jpw;fhd rkepiy khwpyp> fiujpwd; ngUf;f khwpyp K
sp

 MFk;. ,J

gpd;tUkhW:

K
sp 

= [Ca2+(aq)] [OH-(aq)]2

,e;jr; rkepiy gy fhuzpfshy; ghjpf;fg;gLfpd;wJ. cjhuzkhf   [Ca2+(aq)]I

mjpfupg;gpd;> ,yPr;rw;wNyaupd; jj;Jtg;gb> khwh ntg;gepiyapy; rkepiy khwpypapd;

ngWkhdj;ij cjhuzkhd K
sp 
ia khwhJ itj;jpUg;gjw;Fr; rkepiy ,lg;Gwkhf

efUk;. ,e;j [Ca2+(aq)] mjpfupg;ig> Muk;g rkepiyf;F ePupy; fiuaf;$ba CaCl
2

Nghd;w cg;igr; Nru;g;gjdhy; my;yJ nrwpT njupe;j CaCl
2 
fiurypy; Ca(OH)

2
I

fiug;gjdhy; ngwyhk;. ,NjNghy; [OH-(aq)] mjpfupg;ig> nrwpT njupe;j NaOH

fiurypy; Ca(OH)
2 
(s)  I fiug;gjd; %yk; ngwyhk;.  ,e;j efu;tpdhy; $Ljyhd

Ca(OH)
2 
(s) cUthfpd;wJ. vdNt  Ca(OH)

2 
(s) fiujpwd; Fiwfpd;wJ. ,J ~~nghJ

mad; tpisT|| vd miof;fg;gLk;. fhuzk; Vw;nfdNt rkepiyapd; gFjpahfTs;s

xU mad; (rkepiyf;Fg; nghJthf cs;sJ) Nru;f;fg;gLfpd;wJ.

,NjNghy;> ,yPrw;wNyaupd; jj;Jtg;gb> vjpu;khwhdJk; cz;ikahFk;. ehq;fs;

rkepiyia tyJGwkhf efu;j;j KbAnkdpd;> fiujy; tPjk;> gspq;fhFk; tPjj;jpYk;

$lthf ,Uf;Fk;. $Ljyhd jpz;k Ca(OH)
2 
(s) fiuAk;. mjd; fiujpwd; mjpfupf;Fk;.

,jid Ca2+(aq) tpid my;yJ OH-(aq) tpid cl;nfhs;Sk; rpy Nrhjidg;

nghUl;fisr; Nru;g;gjd; %yk; milayhk;. ,jw;fhd xU ,yFthd Kiw mkpyj;ij

(H+(aq)) khwh ntg;gepiyapYs;s njhFjpf;Fr; Nru;j;jy; MFk;. njhFjpapd; ,t;

elj;ij fiujpwd; kPJ pH  tpisit tpsq;Ftjw;F cjTk;. njupe;j ntt;NtW
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nrwpTfs; cila HNO
3
 fiury;fspy; Ca(OH)

2 
(s) If; fiuj;J> Ca(OH)

2 
(s) tpd;

fiujpwid fzpg;gjd; %yk;> pH  tpistpid Muhayhk;.

NkYk; Ca(OH)
2 
(s) it ntt;NtW ntg;gepiyfspYs;s fha;r;rp tbj;j ePupy; fiug;gjd;

%yk; rkepiy khwpyp K
sp 
ntg;gepiyapy; jq;fpapUg;gij Muha cjtp nra;Ak;.

,g;gupNrhjidapy; Ca(OH)
2 
(s) tpd; fiujpwd; kPJ tpisit Vw;gLj;Jk; NkNy

tpgupj;j fhuzpfs; Ma;Tr;rhiyapy; gupNrhjid thapyhf Muhag;gLk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

250 cm3 epakpg;Gf; FLit jpz;k Ca(OH)
2 
(s)

Fohap 0.100 mol dm-3 HCl  fiury;

mstp 0.100, 0.01, 1.0  mol dm-3 HNO
3
 fiury;fs;

Kfitfs; 0.05, 0.025 mol dm-3 NaOH fiury;fs;

msTr;rhbfs; 0.05, 0.025 mol dm-3 CaCl
2
 fiury;fs;

ntg;gkhdp gpNdhj;jyPd; fhl;b

fha;r;rp tbj;j ePu;

nra;Kiw:

 Ca(OH)
2 
(s) tpd; epuk;gpa ,Ug;Gf; fiuriyg; (stock solution) gpd;tUkhW jahupf;f.

mz;zsthf 1 g  Ca(OH)
2 
(s) I gpd;tUk; xt;nthU 100 cm3  jputq;fspYk;

fiuj;J ,Ug;Gf; fiury;fisj; jahupf;fyhk;.

Fwpg;G:- fiuj;j gpd;G> jpz;k Ca(OH)
2 
(s) Kfitapd; mbapy; vQ;r Ntz;Lk;.

,Ug;Gf; fiury; Ca(OH)
2 
  epuk;gpa fiury;

1 miwntg;gepiyapYs;s fha;r;rp tbj;j ePu; (25 0C)

2 Vwj;jho 50 0C apYs;s #lhd ePu;

3 Vwj;jho 40 0C apYs;s #lhd ePu;

4 0.050 mol dm-3 CaCl
2
 fiury;

5 0.025 mol dm-3 CaCl
2
 fiury;

6 0.050 mol dm-3 NaOH  fiury;

7 0.025 mol dm-3 NaOH fiury;

8 1.00 mol dm-3 HNO
3
 fiury;

9 0.100 mol dm-3 HNO
3
 fiury;

10 0.010 mol dm-3 HNO
3
 fiury;
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 NkYs;s  xt;nthU  fiurypYk; 25.00 cm3 I ntt;Ntwhf epakpg;Gf; FLit

apDs; Fohapwf;fk; nra;f. rpy Jspfs; gpNdhj;jyPd; fhl;biar; Nru;f;f.

0.100 mol dm-3 HCl  ,w;F vjpuhf epakpg;Gr; nra;f.

 xt;nthU epakpg;igAk; NtW ,U gpupthd khjpupf; fiury;fSld; kPz;Lk;

nra;f.

fzpj;jy;fs;:

(1) xt;nthU tifapYk; [OH-(aq)] I fzpf;f. (mstpapd; ruhrup mstPl;ilg;

gad;gLj;Jf.)

(2) Kjypy; ,Ug;Gf; fiurypw;F (miwntg;gepiyapYs;s fha;r;rp tbj;j ePu;)

K
sp 
 iaj; Jzpf.

(3) Vida fiury;fspy; K
sp 
ngWkhdq;fisf; fzpf;Ff.

(4) (3) ,y; ngw;w ngWkhdj;ij (2) ,y; ngw;w ngWkhdj;Jld; xg;gpLf.

cq;fsJ mtjhdq;fSf;F tpsf;fk; $Wf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) OH-(aq) nrwpT mjpfupf;Fk; nghOJ Ca(OH)
2  
tpd; epuk;gw; fiurypYs;s

Ca2+(aq) tpd; nrwpT khw;wj;ij tpsf;Ff.

(2) fw;wad; $l;lg; gFg;gpy; K
sp 
 apd; gpuNahfj;ijf; fye;JiuahLf.

(3) 25 cm3  Ca(OH)
2  
 tpd; epuk;gw; fiuriy epakpf;f 0.1 mol dm-3 HCl  gad;gLj;jg;

gl;lJ. mstp mstPL 12.5 cm3  Ca(OH)
2  
 tpd; K

sp  
iaf; fzpf;f.

(4) 25 cm3  0.1 mol dm-3  NaOH, 75 cm3  ePUld; fyf;fg;gl;lJ. gpd;G fiury;

Ca(OH)
2  
 ,dhy; epuk;gyhf;fg;gl;lJ. ,f;fiurypy; 25 cm3  0.1 mol dm-3 HCl

,dhy; epakpf;fg;gl;lJ. ngwg;gl;l mstp mstPL 14.3 cm3.  Ca(OH)
2 
 tpd;

K
sp 
iaf; fzpf;Ff.
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gupNrhjid 38.0: ePupw;Fk;> 2- gpa+l;lNdhYf;Fk; (2- butanol)  ,ilapyhd

vjndhapf; mkpyj;jpd; (ethanoic acid), guk;gw; Fzfj;ijg;

gupNrhjid thapyhfj; jPu;khdpj;jy;.

Fwpf;Nfhs;:

,uz;L> fythj jputq;fspilNa> xU fiuaj;jpd; fiujiyAk;> guk;giyAk;

gupNrhjpj;jy;.

Ma;T$l Kd;Maj;j tpdh:

~~guk;gw; Fzfk;|| vd;gjd;  fUj;J  ahJ?  cq;fsJ  tpiliar;  rkepiyr;

rkd;ghl;il cgNahfpj;J tpsf;Ff.

mwpKfk;:

,uz;L fythj jputq;fs; A, B  Mfpatw;iw xU Kfitapy; itf;Fk; nghOJ>

mit fyf;fkhl;lh. ntt;NtW gilfis cUthf;Fk;. khwh ntg;gepiyapy; ,uz;L

fiug;ghd;fspYk; fiuaf;$ba> ,uz;bYk; xNu %yf;$w;W mikg;Gila> ,uz;LlDk;

jhf;fKwhj> fiuak; X Ir; Nru;j;J njhFjpia ed;F FYf;fpaJk;> fiuak; X

,uz;L fiug;ghd;fspYk;> xt;nthd;wpYk; mjd; fiujpwidg; nghWj;Jf; fiuAk;.

,j;jd;ik Kf;fpakhff; fiug;ghd; gpupj;njLj;jypy; gad;gLj;jg;gLfpd;wJ. ,q;F

gupNrhjidapy; xU gz;gLj;jhj (J}a;ikaw;w) tpisnghUs; ngwg;gLk;.

cjhuzkhf> ePu;f;fiurypy; jhf;fk; elhj;jg;gLk;. jhf;f Kbtpy; jhf;fKwhj njhlq;F

gjhu;j;jq;fs;> Njitaw;w gf;f tpisTfs; fhzg;glyhk;. ePu;f;fiury;> ePUld;

fythj NtnwhU fiug;ghDld; Nru;j;Jf; FYf;fg;gLk;. Njitahd gjhu;j;jq;fs;

fiuaf;$bathW> fythj fiug;ghidj; Nju;e;njLf;fyhk;. kw;iwa gjhu;j;jq;fs;

ePu;g;gilapy; tplg;gLk;. ,r;nrad;Kiw NkYk; $Ljyhff; fiug;ghid ePu;f;fiurypw;Fr;

Nru;j;J> fiury;fis xd;whff; FYf;fp> mtw;iw Ntwhf;fp> Njitahd

tpisnghUis cila fiuriy Xltpl;L kPs> kPsr; nra;f.  xU Fwpj;jsT

fiuak; xU jug;gl;l ntg;gepiyapy; xd;Nwhnlhd;W fythj ,U jputq;fspilNa

fiuAk;NghJ> ,uz;L fiug;ghd;fspYk; cs;s fiua msTfs; /  nrwpTfisj;

jPu;khdpj;jy; mtrpakhdJ. ,t;thwhd epiy guk;gy; tpjpapdhy; tpgupf;fg;gLk;.

,jpy; ,U fiug;ghd;fspYKs;s fiuaj;jpd; nrwpTfspd; tpfpjk; rkepiy khwpypahf

my;yJ guk;gw; Fzfkhf> K
D
 ahf ntspg;gLj;jg;gLk;.

,g;gupNrhjid fythj ,uz;L fiug;ghd;fs; butan-1-ol, ePu; vd;gtw;wpw;fpilNa

ethonoic acid  (vjndhapf; mkpyk;) ,d; guk;giy tpsf;Ffpd;wJ. ,U fiug;ghd;fspYs;s

mkpyf; fiury;fs; xd;whff; FYf;fg;gl;L> Ntwhf tplg;gl;L> xt;nthU giliaAk;

Nrhbak; Ijnuhf;irl;Lf; fiuryhy; epakpj;Jg; gFg;gha;T nra;ag;gLk;.

ntt;NtW nrwpTfisAila mkpyj;ij cgNahfpj;J ,r;nrad;Kiw gy jlitfs;

kPz;Lk; nra;ag;gLk;. xt;nthU fiug;ghdpYKs;s mkpyj;jpd; nrwpTfSf;fpilapyhd

vspa njhlu;G cs;sjh vdg; ghu;f;fg;gLk;.
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Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

Fohap (10 /25 cm3) Butan-1-ol 150 cm3

mstp 2 mol dm-3 ethanoic acid 150 cm3

gpupGdy;fs;  0.5  mol dm-3 NaOH 150 cm3

Nrhjidg;nghUs; Nghj;jy;fs; (250 cm3) gpNdhj;jyPd; fhl;b

epakpg;Gf; FLitfs;  (250 ml)

Kfitfs;

msTr;rhb (10 / 25 ml)

nrad;Kiw:

(1) Njitahd fdtsTfs; ethanoic acid (CH
3
COOH), butanol,  fha;r;rp tbj;j ePu;

vd;gdtw;iw mse;njLj;J xU gpupGdypDs; / Nrhjidg;nghUs; Nghj;jypDs;

gpd;tUk; fyitfisj; jahupf;f.

fyit Butan-1-ol/ Ethanoic acid     ePu;/ cm3 0.5 mol dm-3 NaOH

cm3 (CH
3
COOH) / fdtsT  / cm3

cm3  Nrjdg;gil     ePu;g;gil

1 20 10 25

2 20 15 20

3 20 20 15

4 20 25 10

5 20 30 05

(2) ethanoic acid  fiue;J> ,U gilfspYk; gq;fplg;gLtjw;Ff; fyitfis Vwj;jho

5 epkplq;fSf;Fg; gykhff; FYf;Ff. FYf;fpa gpd;du;> gupNrhjid thq;fpy;

(Nkirapy;) gpupGdiy /  Nrhjidg;nghUs; Nghj;jiy gilfs; Ntwhf;Ftjw;F

Xa;tpy; itf;f. ,e;epiyapy;> NkYs;s gil butan-1-ol  mbapYs;s gil

ePuhFk;.

(3) Fohapia cgNahfpj;J (Fohap epug;gp cgNahf;pf;f) 10 cm3 NkNyAs;s

gilia (butan-1-ol) epakpg;Gf; FLitapDs; khw;wPL nra;f. msTr;rhbia

cgNahfpj;J Vwj;jho 25 cm3 ePiu FLitapDs; ,l;L> gpd;G 3 Jspfs;

gpNdhj;jyPd; fhl;biar; Nru;f;f. ngwg;gLk; fyitia 0.5 mol dm-3 NaOH

fiurypw;F vjpuhf epakpf;f.

(4) ,uz;lhtJ Fohapia cgNahfpj;J 10 cm3  ePu;g;gilia mbapYs;s gilap

ypUe;J (ePu;f;fiury;) NkYs;s gilapD}lhf vLj;J> epakpg;Gf; FLitapDs;

khw;wpL nra;f. 25 cm3  fha;r;rp tbj;j ePiur; Nru;j;J 0.5 mol dm-3 NaOH

fiurypw;F vjpuhf Kd;Gs;sthW epakpf;f.
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(5) Vida jahupj;j fyitfSld;> gbfs; 3> 4 I kPz;Lk; nra;J> ml;ltiz

apYs;s cupa epuy;fspy; ngWNgWfisg; gjpT nra;f.

Fwpg;G:- Ma;Trhiyapy; Fohap epug;gpfs; ,y;yhtpbd; gbfs; 3> 4 I gpd;tUkhW

nra;ayhk;. gb 2 ,y; Nrhjidg;nghUs;  Nghj;jypYs;s  fyitia

gykhff; FYf;fpg; gilfs; NtwhFkhW tpl;l  gpd;G>  fyitia xU

mstpapDs; khw;wPL nra;J> gilfs; NtwhFkhW tpLf. ,g;nghOJ

,jpypUe;J Njitahd fdtsT ePu;g;gilia (mbapYs;sJ) Kjypy;

vLf;f. ePu;g;gilapd; epakpg;G Kbtile;j gpd;du;> ePq;fs; vQ;rpAs;s

ePu;g;gilia mfw;wyhk;. gpd;G Nrjdg; gilapYs;s khjpupfs; Nrfupf;fg;

gl;L epakpf;fg;glyhk;.

xt;nthU epakpg;gpYk; ethanoic acid  ,d; nrwpitf; fzpj;J gpd;tUk;

ml;ltizapy; ngWNgWfisg; gjpT nra;f.

 
 

3 butanol

3

CH COOH

CH COOH
euP ;

tpfpjj;ijj; Jzpf.

fyit [CH
3
COOH]

butanol
[CH

3
COOH] 

ePu;

 
 

3 butanol

3

CH COOH

CH COOH
euP ;

1

2

3

4

5

 
 

3 butanol

3

CH COOH

CH COOH
euP ;

 ,w;Fg; ngw;w ngWkhdq;fs; gw;wpf; fUj;J njuptpf;f.

MfNt butanol, ePu; Mfpatw;wpy; ethanoic acid  ,d; guk;gw; Fzfj;jpw;fhd K
D

ngWkhdj;ijj; jUf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdh:

ethanoic acid I epakpg;Gf;F Kd;G Vd; fythj fiury;fis Ntwhf;f Ntz;Lk;?
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gupNrhjid 39.0: kpd;dpurhadj; njhlupy;> nghJthfg; ngwf;$ba

cNyhfq;fspd;> rhu;G epiyfisg; gupNrhjid thapyhfj;

jPu;khdpj;jy;.

Fwpf;Nfhs;fs;:

(1) cNyhfq;fspw;Fk;> cNyhf mad;fspw;Fk; ,ilapyhd ,lg;ngau;r;rpj;

jhf;fq;fis mtjhdpj;jy;.

(2) cNyhfq;fis> mtw;wpd; jhf;Fjpwd; mjpfupf;Fk; mbg;gilapy; xU njhlupy;

xOq;FgLj;jy;.

(3) kpd;dpurhadj; njhlupy; cNyhfq;fspd; rhu;G epiyfisj; jPu;khdpj;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) gpd;tUk; jhf;fq;fspw;F xl;rpNaw;w> jho;j;jy; miuj; jhf;fq;fis vOJf.

(a) Mg(s),  Al
2
(SO

4
)

3
(aq)  fiurYld; jhf;fKw;W  Al(s),  MgSO

4
(aq)  fiury;

cUthjy;.

(b) Al(s),  MgSO
4
(aq)   fiurYld;  Mg(s),  Al

2
(SO

4
)

3
(aq)  IAk; cUthf;fhky;

,Uj;jy;.

(2) kfdPrpak;> mYkpdpaj;jpYk; jhf;Fjpwd; $baJ. ,f; $w;Wf;Fr; rhu;ghd

rhd;iwg; gpd;tUk; vr;Nru;khd cNyhfKk; cNyhf mad; fiurYk; jUk;.

Mg(s) ck; Al
2
(SO

4
)

3
(aq) fiurYk; my;yJ Al(s), ck; MgSO

4
(aq)  fiurYk;.

mwpKfk;:

njhopw;ghl;Lj; njhluhdJ> cNyhfq;fspd; xl;rpNaw;wg;gLk; ,yFj; jd;ikia

mbg;gilahff; nfhz;l> xU jug;gLj;Jk; njhFjpahFk;. xU cNyhfj;jpw;Fk;>

,d;ndhU cNyhf madpw;Fk; ,ilapyhd jhf;fj;ij vjpu;T $wj; njhopw;ghl;Lj;

njhliug; gad;gLj;jyhk;. cau; jhf;FjpwDila xU cNyhfk; xl;rpNaw;wg;gl>

Fiwe;j jhf;FjpwDila cNyhfj;jpd; mad; jho;j;jg;gLk;. cNyhfq;fspd; rhu;G

jhf;Fjpwid /  njhopw;ghl;il ePu;> mkpyq;fs;> cNyhf mad; fiury;fs; vd;g

tw;Wldhd njhopw;ghl;il cgNahfpj;Jj; jPu;khdpf;fyhk;.

Kd;dtjhdq;fs;:

,urhadg; gjhu;j;jq;fs;> NjhYld; njhLifAWk; nghOJ> ngUksT ePiu

cgNahfpj;Jf; fOtpafw;wg;gly; Ntz;Lk;.
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Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

24 gupNrhjidf; Foha;fs; 1.0 mol dm-3 , 30 ml ehf ry;Ngw;Wf; fiury;

nrk;G> <ak;> kfdPrpak;> 1.0 mol dm-3 , 30 ml ngu]; ry;Ngw;Wf; fiury;

ehfk;> ,Uk;G vd;gdtw;wpd; 1.0 mol dm-3 , 30 ml nrg;G ry;Ngw;Wf; fiury;

rpwpa Jz;Lfs; 1.0 mol dm-3 , 30 ml <a iej;jpNuw;Wf; fiury;

1.0 mol dm-3 , 30 ml kfdPrpak; ry;Ngw;Wf; fiury;

1.0 mol dm-3 , 30 ml Nrhbak; ry;Ngw;Wf; fiury;

nrad;Kiw:

 vy;yhg; gupNrhjidf; Foha;fisAk; fha;r;rp tbj;j ePupdhy; ed;F fOTf.

mtw;iw milahskpl;Lg; gpd;tUk; ml;ltizapy; fhl;bathW rpwpa cNyhfj;

Jz;bidg; gupNrhjidf; FohapDs; itf;f. xt;nthU gupNrhjidf; Fohap

Ds;Sk; gpd;tUk; ml;ltizapy; fhl;bathW xt;nthU cNyhf mad;

fiurypy; 5 ml I ,Lf.

A-01 Foha; A-02 Foha; A-03 Foha; A-04 Foha; A-05 Foha; A-06 Foha;
Cu & Zn2+ Cu & Fe2+ Cu & Cu2+ Cu & Pb2+ Cu & Mg2+ Cu & Na+

B-01 Foha; B-02 Foha; B-03 Foha; B-04 Foha; B-05 Foha; B-06 Foha;
Pb & Zn2+ Pb & Fe2+ Pb & Cu2+ Pb & Pb2+ Pb & Mg2+ Pb & Na+

C-01 Foha; C-02 Foha; C-03 Foha; C-04 Foha; C-05 Foha; C-06 Foha;
Mg & Zn2+ Mg & Fe2+ Mg & Cu2+ Mg & Pb2+ Mg & Mg2+ Mg & Na+

D-01 Foha; D-02 Foha; D-03 Foha; D-04 Foha; D-05 Foha; D-06 Foha;
Fe & Zn2+ Fe & Fe2+ Fe & Cu2+ Fe & Pb2+ Fe & Mg2+ Fe & Na+

 5 - 10 epkplq;fs; fhy tiuaiwf;F mtjhdpj;J> xt;nthU FohapYk;

,urhadj; jhf;fj;jpw;fhd VjhtJ rhd;W cs;sjh vd;gijg; gjpT nra;f.

 jug;gl;l ml;ltizapy; mtjhdj;ijg; gjpT nra;f. VjhtJ Fohapy; jhf;fk;

mtjhdpf;fg;gltpy;iyahapDk; ~~jhf;fk; ,y;iy|| (NR) vdg; gjpf.

ngWNgWfs;:

  ZnSO
4
(aq)  FeSO

4
(aq)

  
CuSO

4
(aq)

   
 Pb(NO)

2
(aq)

   
MgSO

4
(aq)

   
Na

2
SO

4
(aq)

Cu(s)

Pb(s)

Mg(s)

Fe(s)

Zn(s)
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fye;Jiuahly;:

(a)  vt;TNyhfk;> mNdf cNyhf mad; fiury;fSld; jhf;fKWfpd;wJ?

(b)  vt;TNyhfk;> kpfTk; Fiwe;jsT cNyhf mad; fiury;fSld; jhf;fKW

fpd;wJ?

(c) Cu, Fe, Mg, Pb, Zn  vd;gdtw;wpd; jhf;Fjpwdpd; nghJthd Nghf;if xg;gpLtjd;

%yk;> $ba njhopw;ghLilajpypUe;J (Kjypy;) kpfj; jho;e;j njhopw;

ghLilaJ tiu (,Wjpapy;) cNyhfq;fisj; jug;gLj;Jf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdh:

,g;gupNrhjidapy; gupNrhjpj;j kpfj; jhf;FjpwDila cNyhfj;jpd; jhf;fq;fspw;Fr;

rkg;gLj;jpa ,urhadr; rkd;ghLfis vOJf.
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gupNrhjid 40.0: epak Ag (s), AgCl (s) / Cl- (aq) kpd;thiaj; jahupj;jy;.

Fwpf;Nfhs;:

epak Ag (s), AgCl (s) / Cl- (aq) kpd;tha; jahupf;Fk; Kiwia tpsq;fpf; nfhs;tjw;F

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) xU epak kpd;tha; vd;why; vd;d?

(2) epak Ijurd; kpd;thia> Zn (s) / Zn2+ (aq) epak kpd;thAld; ,izf;fg;gl;Lg;

ngwg;gLk; kpd; ,urhadf; fyj;jpd; mNdhl;Lj; jhf;fk;> fNjhl;Lj; jhf;fk;>

fyj; jhf;fk; vd;gittw;iw vOJf.

(3) gFjp (2) ,y; $wg;gl;l kpd; ,urhadf; fyj;jpw;fhd KOikahd kpd;

,urhadf; fyj;jpw;fhd FwpaPl;il vOjTk;.

(4) epak Ijurd; kpd;tha; rhu;ghf epak Ag (s), AgCl (s) / Cl- (aq)  kpd;tha;>

epak fNyhky; (Calomel)  kpd;tha; vd;gdtw;wpd; epak kpd;tha; mOj;jj;ijf;

Fwpg;gpLf.

mwpKfk;:

epak kpd;tha;fs;> khw;Nww;W kpd;tha;fs; MFk;. epak kpd;tha;fs; mitf;Nf

cupj;jhd jpl;lkhd kw;Wk; cWjpahd kpd;dOj;jj;ijf; nfhz;lit. epak Ijurd;

kpd;tha; (SHE)  ,w;fhd kpd;tha; mOj;jg; ngWkhdk; g+r;rpakhd aNrr;rhjpfhukhff;

fUjg;gLk;. epak Ijurd; kpd;tha; khw;Nww;W kpd;thahf ngUk;ghYk; g+Nfhsk;

KOtJk; Vw;Wf; nfhs;sg;gl;Ls;sJ. khw;Nww;W kpd;thia ,uz;L gpupthfg; gpupf;fyhk;.

(1) Kjyhd khw;Nww;W kpd;tha;: epak Ijurd; kpd;tha;

(2) Jizahd khw;Nww;W kpd;tha;: epak Ijurd; kpd;tha; jtpu;e;j Vida

khw;Nww;W kpd;tha;fs;. cjhuzkhf> nts;sp - nts;spf; FNshiul;L kw;Wk;

epuk;gy; fNyhky; kpd;tha;. Jizahd khw;Nww;W kpd;tha;fisj; jahupj;jy;

kw;Wk; ifahOjy; Rygkhifahy; ,it nghJthfg; ghtpf;fg;gLfpd;wJ.

Kd;dtjhdq;fs;:

nrwpe;j HNO
3
 MdJ cau; mupg;Gj; jpwd; nfhz;lJ. nrwpe;j HNO

3
 Ig; gad;gLj;Jk;

NghJ fz; ghJfhg;Gf; fz;zhbiaf; fl;lhak; mzpaTk;.
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Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs;     ,urhadg; gjhu;j;jq;fs;

khWk; NeNuhl;l kpd;dOj;j toq;fp epuk;gy; KCl  fiury;

nts;spf;fk;gp (tpl;lk; 1 mm) nrwpe;j HNO
3

gw;whR <ak; rpypf;Nfhd; g+r;R

xsp CLGftplf;$ba ntw;Wg; Ngdhtpd; ftrk; (Silicondc sealer)

Rw;Wf; fk;gp (1 m)

fhtyplg;gl;l  xl;Lk; ehlh

fhupa kpd;tha; (,uz;L gf;fKk; jPl;lg;gl;l ngd;rpiyg; ghtpf;fTk;.)

nra;Kiw:

 5 cm  ePskhd nts;spf; fk;gpia ntl;b vLf;fTk;. (cs;@u; eif Ntiy

nra;gtu;fsplk; nts;spf; fk;gpia ngw;Wf; nfhs;syhk;.) kz; fljhrpiag;

gad;gLj;jp El;gkhd Jyf;fk; ngwg;gLk; tiu kpDf;fTk;. nts;spf; fk;gpapd;

xU Kbtplj;ij Rw;Wf;fk;gp (30 cm)  cld; xl;bf; nfhs;sTk;. xl;lhj nts;spf;

fk;gpapd; gFjpia nrwpe;j HNO
3
 ,y; fOtTk;. gpd;du; fha;r;rp tbj;j ePuhy;

fk;gpiaf; fOtTk;.

 20 cm3, 3 mol dm-3 KCl  fiury; kw;Wk; Ijhd KCl  fiuriyj; jahupg;gjw;F

madhf;fk; milahj 40 cm3 ePu; vd;gdtw;iw 100 cm3 Kfitapy; ,lTk;.

nts;spf; fk;gpapd; xl;lhj gFjp (3 cm)  khw;Wk; ,U Kid jPl;lg;gl;l fhupag;

ngd;rpy; vd;gdtw;iw ,f;fiurypDs; mkpo;j;jTk;. khWk; NeNuhl;l mOj;j

Kjypd; Neu;(+)  Kbit nts;spf; fk;gpAlDk; kiw (-)  Kbit ngd;rpy; -

fhupaj;JlDk; ,izf;fTk;.

 Fkpo;fs; Njhd;Wjy; njd;gLk; tiu gpuNahf mOj;jj;ijf; $l;lTk;. rpy

epkplq;fSf;F ,t; xOq;fikg;ig gpd; toq;fypd; ,izg;gpy; ,lTk;. AgCl

Njhd;Wtjdhy; nts;spf; fk;gpapd; mkpo;j;jg;gl;l gFjpapy; fgpy epwk;

cz;lhtijf; fhzyhk;.

 nts;spf; fk;gpiar; Rw;wp AgCl  Kw;whfg; gbe;j gpd;du; kpd;toq;fiyj;

Jz;bf;fTk;.

cU 40.1  AgCl  ,dhy; ftrkplg;gl;l nts;spf; fk;gpiaj; jahupj;jy;

Ag Nfhy;

KCl fiury;

< ,U KidAk; $uhf;fpa ngd;rpy;
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 Ngid ciwapd; 7 cm  msit Ntwhf;fp madhf;fk; milahj ePuhy; fOtTk;.

 Vfhu; nry; 3 mol dm-3 KCl fiury; vd;gdtw;iwf; fyf;fTk;. ed;F #lhf;fTk;.

2 cm  cauj;jpw;F epug;gg; NghJkhdjhf ,Uf;f Ntz;Lk;. ntw;Wg; Ngdhf;

ftrj;ij epiyf;Fj;jha; NgzpathW nfhjpFohapy; ,lTk;. gpd;du; 24 kzpj;jp

ahyq;fSf;F Fspu tplTk;.

Fwpg;G:

(1) kUj;Jtg; GFj;jp> jd;dpaf;ff; Fohapapd; Edp vd;gdtw;iw ntw;W Ngdhf;

ftrj;jpw;Fg; gjpyhfg; ghtpf;fyhk;.

(2) Rj;jkhd Ag - fk;gpia ntspw;Wk; J}spy; 1 - 2  epkplq;fSf;F  mkpo;j;jp

itg;gjd; %yk; Ag  kPJ AgCl I gbTwr; nra;a KbAk;.

cU 40.2  Vfhu; fl;b jahupj;jy;

 kUj;Jt cl;GFj;jpiag; gad;gLj;jp epuk;gpa KCl  fiuriy gpshj;Jf;F Ngdhf;

ftrj;jpDs; epug;gTk;. xU Kid Vfhu; fl;bahy; %lg;gl;l ntw;W Ngdhf;

ftrj;jpDs; Kjypy; jahupf;fg;gl;l nts;spf; fk;gpia cl;GFj;jTk;.

 gpd;du; xl;L ehlhtpdhy; Nky; Kbtplj;ij %lTk;. gpd;du; cUtpy; fhl;lg;gl;l

thW rpypf;fd; g+r;ir ,lTk;.

Vfhu; %b >

nfhjpFoha;

Ngdhtpd; gpshj;jpf;F ntspAiw

Vfhu; n[yp +  KCl
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cU 40.3  Kbf;fg;gl;l Ag (s) / AgCl (s) / C (s) kpd;tha;

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) Ag / AgCl  kpd;thapia cUthf;Fjypy; cs;s vy;iyg;gLj;jiyf; fye;Jiu

ahlTk;.

(tpopg;G:-  fLikahd epiyikfspy; nts;spf; fk;gp ntspf;fhl;lg;gbd;

jhf;fk; milaf;$baJ.)

(2) cUthf;fg;gl;l Ag / AgCl  kpd;thiag; gad;gLj;jp cNyhf /  cNyhf

mad; kpd;tha;fspd; kpd;tha; mOj;jj;ij msf;Ff.

(3) cs;Ns epug;gg;gl;l KCl  fiurypd; nrwpT khwhky; Ngzg;gl Ntz;bajd;

Kf;fpaj;Jtj;ijf; fye;JiuahLf.

(4) 3 mol dm-3 KCl   fiuriy> epuk;gpa KCl fiurYf;F khw;wPlhf Nkw;gb Ag /

AgCl  kpd;tha; mikg;gjw;Fg; gad;gLj;jpdhy; kpd;tha; mOj;jj;jpw;F vd;d

epfOk;?

(5) mNdhl;Lj; jhf;fk;> fNjhl;Lj; jhf;fk; kw;Wk; rkg;gLj;jg;gl;l KOj; jhf;fk;

vd;gdtw;iw Zn / Zn2+ kpd;tha; cld; ,izf;fg;gl;l epak Ag / AgCl kpd;tha;

nfhz;l kpd; ,urhadf; fyj;jpw;F vOjTk;.

(6) gFjp (2) ,y; jug;gl;l kpd; ,urhadf; fyj;jpw;fhd KOikahd kpd;dpurhadf;

fyf; FwpaPl;il vOjTk;.

 

jf;if

nts;spf;fk;gp

nts;spf; FNshiul;Lg; gil

KCl
(aq) 

fiurypd; kl;lk;

Vfhu; nrUfp (Agar plug)






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gupNrhjid 41.0: rtu;f;fhuj; jahupg;G

Fwpf;Nfhs;:

Ma;T$l epge;jidfspd; fPo; rtu;f;fhuk; jahupg;gjw;Fj; Njitahd jpwikfisf;

fw;wy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) rtu;f;fhuj; jahupg;Gr; nrad;Kiwapy; epfOk; gpd;tUk; jhf;fj;ijg; g+u;j;jp

nra;J rkg;gLj;Jf.

(2) Njq;fha; vz;nzapYs;s gpujhd $WfisAk;> mtw;wpd; ,urhadf;

fl;likg;GfisAk; gl;baw;gLj;Jf.

(3) vRj;jupd; ePu;g;gFg;Gj; jhf;fj;ij vOJf.

(4) jhtu vz;nza;fspw;Fk; tpyq;F nfhOg;G mkpyq;fspw;FkpilapYs;s

tpj;jpahrq;fisf; fye;JiuahLf.

(5) Jg;Guthf;fpfs; vt;thW fl;likg;G uPjpahf rtu;f;fhuj;jpypUe;J NtWgLfpd;wJ

vd;gij tpgupf;f.

mwpKfk;:

rtu;f;fhuj; jahupg;G my;yJ rtu;f;fhukhjy; (saponification) nrad;Kiw 600 fp.K.

,w;F (600 BC)  gpd; jpfjpaplg;gLfpd;wJ. rtu;f;fhuj; jahupg;Gr; nrad;Kiw jhtu

vz;nza;fspy; fhzg;glf;$ba Nyhwpf; (lauric)> ghkpw;F (palmitic) nfhOg;G mkpyq;fs;

mbg;gilahfTs;sJ.  nfhOg;Gk;>  jhtu  vz;nza;fSk; %fpspriul;LfshFk;

(triglycerides). Cf;fp fhuj;ij cgNahfpj;J vRj;jiu ePu;g;gFg;gjd; %yk; xU

fhnghl;rpypf; mkpyj;jpd; cg;igAk; xU mw;fNfhiyAk;  cUthf;fy; rtu;f;fhukhjy;

jhf;fk; MFk;. rtu;fhuj; jahupg;gpw;F NaOH, KOH  Mfpa ,uz;ilAk;

cgNahfpf;fyhk;. fhuzk; ePz;l rq;fpyp nfhOg;G mkpyq;fspd; Nrhbak; my;yJ

nghl;lhrpak; cg;Gf;fs; rtu;f;fhuq;fs; vdg; nghJthf miof;fg;gLfpd;wd.

rtu;f;fhuj;ij ePupy; fiuf;Fk;nghOJ> rpwpJ J}uj;jpw;F (rpwpa mstpw;F) ePu;g;gFg;G

eilngw;W ePz;l rq;fpyp fhnghl;rpypf;F mkpyq;fs; cUthFk;. mkpyq;fs;

Kd;dpiyapy; my;yJ Ca2+, Mg2+ mad;fs; Kd;dpiyapy;> ePupy; fiuAk; rtu;f;fhu

%yf;$Wfs; ePupy; fiuahj NtW tbtq;fshf khw;wg;gLk;. ,J rtu;f;fhuj;jpd;

Jg;guthf;Fk; jd;ikiaf; Fiwf;fpd;wJ.



150

f.ngh.j.(c/j) ,urhadtpay; - nrad;Kiwf; ifE}y;

    myF 14  ifj;njhopy; ,urhadKk;

       #oy; khrhf;fKk;

 

Kd;dtjhdq;fs;:

nrwpe;j Nrhbak; Ijnuhl;irl;L kpfTk; fhukhdJk;> mupf;Fk; jd;ikAk; cilaJ.

gupNrhjidiar; nra;Ak; nghOJ khztu;fs; fz; ghJfhg;G cgfuzj;ij mzpa

Ntz;Lk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

gd;rd; RluLg;G Njq;fha; vz;nza;

Gf;Fdu; Gdy; (Buchner funnel) NaOH

Kfitfs; NaCl

$k;Gf; FLit

jhq;fp

fhe;jf; fyf;fp

nra;Kiw:

 250 cm3 $k;Gf; FLitia cgNahfpj;J mjDs; 25 cm3  jhtu vz;nza;

my;yJ Njq;fha; vz;nza;> 20 cm3  vjndhy;> 25 cm3 , 6 mol dm-3   NaOH  vd;g

tw;iw ,Lf. fyitia fyf;Fk; Nfhypdhy; fyf;Ff.

 fPNoAs;s glj;jpy; fhl;bathW nfhjpf;Fk; ePu;j;njhl;bia cgNahfpj;J

fyitia ntg;gNkw;Wf. Eiu Njhd;Wtijj; jLf;Fk; Kfkhf njhlu;r;rpahff;

fyf;Ff.

cU 41.1  rtu;f;fhuk; jahupg;gjw;fhd xOq;fikg;G

 fyitia 10 - 15 epkplq;fs; tiu ntg;gNkw;Wf. fyit ntg;gNkw;wypd;

Kbtpy; xU girahf khw;wkilAk;.
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 ntg;gNkw;wypd; gpd;G> nfhjpf;Fk; ePu;j;njhl;bapypUe;J fyitia (,g;nghOJ

rtu;f;fhuk;) mfw;Wf. gdpj;njhl;bia cgNahjpj;Jf; Fspu;j;Jf.

 Fspu;j;jg;gl;l rtu;f;fhuf; fyitapDs; 150 cm3 epuk;gpa NaCl  fiuriyr; Nru;f;f.

epWf;fg;gl;l tbjhis cila Gf;Fdu; Gdiy cgNahfpj;Jr; rtu;f;fhuj;ij

tbf;f. tbf;Fk; xOq;fikg;gpd; glk; fPNoAs;s cUtpy; fhl;lg;gl;Ls;sJ.

(gjpyhf GtpaPu;g;G tbfl;liyAk; gad;gLj;jyhk;.)

cU 41.2  rtu;f;fhuj;ij Ntwhf;Ftjw;fhd tbfl;ly; xOq;fikg;G

 tbjhSld; Nrfupf;fg;gl;l rtu;f;fhuj;ij mfw;Wf. cyu;j;Jtjw;F fljhrp

Jthiyapdhy; (paper towels) mOj;Jf.

fzpj;jy;fs;:

(1) Njq;fha; vz;nza; 80%  Nyhwpf; mkpyj;ijAk; 20% rtu;f;fhuj;ij

cUthf;fhj Nru;itfisAk; cilaJ vdf; fUJf. Nyhwpf; mkpyj;jpd;

%yu;f;fdtsT  221.3 cm3 mol-1 vdf; fUjp> 25 cm3  Njq;fha; vz;nziag;

gad;gLj;Jk; nghOJ nfhs;ifuPjpahd tpisitf; fzpf;f.

(2) ,Nj Njq;fha; vz;nziag; gad;gLj;Jk; nghOJ rtu;f;fhu cw;gj;jpr;

nrad;Kiwapd; tpidj;jpwidf; fzpf;Ff.

Gf;Fdu; Gdy; (Nky;j; Njhw;wk;)

jhs; vy;yhj;
JisfisAk;
%lTk;> Mdhy;
gf;fq;fspy;
Nky;tuf;$lhJ.

gspq;Ffs;

tbjhs;

JisAs;s jl;L

Mjhuj;jpw;fhd tisaj; jhq;fp

J}a tbfl;Lk; FLit

milg;ghd; my;yJ ,wg;gu;

ntw;wpl ntspf;F

nfst;tp
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fye;Jiuahly;:

(a)  ,t;Tw;gj;jpr; nrad;Kiwapy; vjNdhypd; nraw;ghl;il tpsf;Ff.

(b)  rtu;f;fhu cw;gj;jpr; nrad;Kiwapd; rhj;jpakhd #oy; tpisTfisf;

fye;Jiuahb> nrad;Kiwr; #oy; el;Gilajhf ,Ug;gjw;Fupa Kiwfisg;

gpNuupf;f.

(c) fy;rpak;> kfdPrpak; cg;Gf;fs; (td;dPu;) Kd;dpiyapy; Jg;Guthf;fpfs; vt;thW

J}a;ikahf;Fk; njhopw;ghl;il cUthf;fyhk; vdf; fye;JiuahLf.

(d)  rtu;f;fhuj;jpYk; ghu;f;f> Jg;Guthf;fpfs; #oy; kPJ Vd; $Ljyhd jhf;fj;ij

Vw;gLj;Jfpd;wd vd tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) ePUlDk;> mOf;F %yf;$WfSlDk; xU rtu;f;fhu %yf;$W cUthf;ff;

$ba rhj;jpakhd %yf;$w;W ,ilj; jhf;fq;fs; ahit?

(2) kdpj cgNahfj;jpw;F $Ljyhd pH  cila rtu;f;fhuk; rpghupR nra;ag;gLt

jpy;iy. rtu;f;fhuj;jpYs;s kpifahd jhf;fKwhj NaOHI ePf;Ftjw;fhd

ifj;njhopy; nrad;Kiwia Muha;f.

(3) 1 g rtu;f;fhuk; (100%  Nrhbak; NyhNuw;W) (sodium laurate) kpifahd CaCl
2

Tld; jhf;fKWk; NghJ cUthFk; tPo;gbtpd; jpzpitf; fzpf;f.

(4) rtu;f;fhu cw;gj;jpr; nrad;Kiwapd;NghJ Njhd;Wk; Kf;fpa gf;f tpisnghUs;

ahJ? ,e;j gf;f tpisnghUis njhlf;fg; gjhu;j;jkhff; nfhz;Ls;s

NtnwhU ifj;njhopy; nrad;Kiwia tpsf;Ff.
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gupNrhjid 42.0: nfhjpePuhtpf; fha;r;rp tbj;jypdhy; rhnwz;iza;fisg;

gpupj;njLj;jy; (fWth vz;nzia fWth ,iyfspypUe;J

nfhjpePuhtpf; fha;r;rp tbj;jypdhy; gpupj;njLj;jy;.)

Fwpf;Nfhs;:

njupT nra;ag;gl;l ,aw;if Kjy;fspypUe;J (Njhw;Wtha;) rhnwz;iza;fisg;

gpupj;njLg;gjw;Fj; Njitahd jpwd;fis tpUj;jp nra;jy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) ml;ltizapy; nfhLf;fg;gl;Ls;s rhnwz;nza;fspd; gpujhd $Wfs; vd;d?

ml;ltiziag; g+u;j;jp nra;f.

vz;nza;       gpujhd $W    gad;

fWth vz;nza;

fuhk;G vz;nza;

Njhlk;goj; Njhy; vz;nza;

nykd; Gy;nyz;nza;

(2) rhnwz;nza;fisg; gpupj;njLg;gjw;F nfhjpePuhtpf; fha;r;rp tbj;jy; vt;thW

gad;gLj;jg;gLfpd;wJ vd tpsf;Ff.

(3) rhnwz;nza;fisg; gpupj;njLg;gjw;Fupa tof;fkhd fha;r;rp tbj;jy; Kiw

fspy; nfhjpePuhtpf; fha;r;rp tbj;jy; Vd; tpUk;gj;jf;fJ?

(4) rhnwz;nza;fisg; gpupj;njLg;gjw;F gad;gLj;jf;$ba NtW ,U Kiwfisj;

jUf.

mwpKfk;:

ntt;Ntwhd jhtuj;ij mbg;gilahff; nfhz;Ls;s gjhu; ;j;jq;fspypUe;J

rhnwz;nza;fisg; ngWtjw;Fg; gad;gLj;jg;gLk; Kiwfspy; xd;W nfhjpePuhtpf;

fha;r;rp tbj;jyhFk;. cau; nfhjpepiyAilaJk;> Mtpg;gwg;GilaJkhd gjhu;j;jq;

fisg; gpupj;njLg;gjw;Ff; nfhjpePuhtpf; fha;r;rp tbj;jy; gad;gLj;jg;gLfpd;wJ.

xd;Wld; xd;W fyf;Fk; jftw;w ,U jputq;fs; xd;whf tbf;fg;gLk; nghOJ> tbap

Ys;s xt;nthU  $wpdJk; msT xU khwpypahFk;. mj;Jld; fyitapd; nfhjpepiy

ahdJ xt;nthU jdpj;jdp $wpdJ nfhjpepiyapYk; FiwthFk;. cau;

nfhjpepiyAilaJ. ntg;gNkw;Wk;NghJ nfhjpepiyf;F Kd;ghff; $l;lw;gpupif

milAk; Nru;itfis 100 0C ,w;F Fiwthf tbj;njLg;gjw;F ,k;Kiw gpd;gw;wg;

gLfpwJ.

vz;nzapd; J}a MtpaKf;fk; +   ePupdJ J}a Mtp mKf;fk; tspkz;ly

mKf;fj;jpw;Fr; rkkhdJk; ePupdJk; vz;nzapdJk; fyitapd; nfhjpj;jy; Vw;gLk;.

P0
ePu; 

>>  P0
vz;nza;

. vdNt fyitahdJ ePupdJ rhjhuz ePu; nfhjpepiyapYk; rpwpJ
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Fiwthd ntg;gepiyapNyNa nfhjpf;Fk;. ,J rhnwz;nza;fspd; Mtpg;gwg;ig

kpjkhd epge;jidfspd; fPo; cWjpg;gLj;jf;$bajhf cs;sJ. ,Wjp tbapYs;s

$Wfspd; %y; tpfpjkhdJ fPNo cs;s rkd;ghl;bdhy; nfhLf;fg;gLfpd;wJ.

0

0

n p

n p
vz;nza; vz;nza;

euP ; euP ;

Kd;dtjhdq;fs;:

,g;gupNrhjidia elj;Jk;NghJ khztu;fs; fz;ghJfhg;Gf; fUtpiaf; fl;lhakhf

mzpa Ntz;Lk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

gd;rd; RluLg;G  Nju;e;njLf;fg;gl;l thridj; jputpak;

cuYk; cyf;ifAk; - gl;il/,iy/Ntu;/Njhy;/g+

tl;l mbf;FLit my;yJ fha;r;rp tbj;jy; FLit (fWth> fuhk;G> nykd;> Njhlk;goj;

Kfitfs; Njhy; 5 g

ntg;gkhdpAld; $ba fha;r;rp tbj;jy; cgfuzq;fs;  cyu;j;Jf; fUtp

xLf;fp

gpupGdy;

#lhf;Fk; Rlu; tiy (Heating mantle)

nfhjpePuhtpj; njhl;b

fz;zhbf;Nfhy;

msTr;rhb

vypd;Nkau; FLit (epakpg;Gf;FLit) (Erlenmeyer flask)

nra;Kiw:

epiy - 01

 Nju;e;njLf;fg;gl;l thridj; jputpaj;jpd; (fWth /  fuhk;G / nykd; / Njhlk;goj;

Njhy;) 5 g I epWj;njLj;J> cuypy; cyf;ifapdhy; miuf;f my;yJ rpWJz;L

fshf ntl;Lf. ,k;khjpupia 250 ml tl;l mbf; FLitf;F (fha;r;rp tbj;jy;

FLit) khw;Wf. khjpupiaf; nfhz;Ls;s tl;l mbf;FLitapDs; 50 ml

fha;r;rp tbj;j ePiur; Nru;f;f.

 cU 42.1 ,y; fhl;lg;gl;Ls;sthW fha;r;rp tbj;jy; cgfuzj;ij xOq;FgLj;Jf.

Kfitia my;yJ ,d;DnkhU tl;l mbf;FLitiar; Nrfupf;Fk; FLitahfg;

gad;gLj;jyhk;.

 xLf;fpapD}lhf ePiuf; Fiwe;j tPjj;jpy; gha;r;Rf. (mjhtJ fPopUe;J Nkyhf)

jputk; nkJthf nfhjpf;FkhW FLitia Neu;r; Rthiyapdhy; my;yJ

ntspNaWk;NghJ ntg;gepiyiaf; Fwpf;f. fpl;lj;jl;l 2-3 nrf;fd;fspy;  xU

Jspiag; ngwf;$bajhf tbj;jiy rPuhd tPjj;jpy; Kaw;rpf;f. Vwj;jho 30 ml
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ntg;gkhdp

xLf;fp

tl;l mbf;FLit

ePu; ntspNaw;wg;gly;

ePu; cl;nrYj;jg;gly;

tbia Nrfupf;Fk; tiu tbj;jiy njhlu;e;J nra;f. Nrfupj;j KbtpYk;

kPz;Lk; ntg;gepiyiaf; Fwpf;f.

 ntg;gNkw;wypy; ,Ue;J FLitia mfw;wp> #lhf;Fk; Rlu; tiyia epWj;Jf.

vy;yh tbjputj;ijAk; gpupGdYf;F khw;Wf. rhnwz;iziag; gpupj;njLf;Ff.

epiy - 02 (,J mtrpakpy;iy)

 gpupGdypy; vy;yh tbiaAk; ,Lf. 10 ml ,UFNshNuh nkNjd; my;yJ ,U

nkijy; <jiur; Nru;j;Jf; FYf;fp> gilfs; NtwhFk; tiu tpLf. Nrjdg;

gilia> J}a vypd;Nkau; (Erlenmeyer flask) FLitapDs; Nrfupf;f. ,t;Ntwhf;fy;

Kiwia ,uz;L my;yJ mjw;F Nkw;gl;l jlitfs; kPz;Lk; nra;f. vy;yh

Nrjd giliaAk; KfitapDs; Nrfupf;f.

 KfitapDs; cyu;j;Jk; fUtpapd; (ePuw;w Nrhbak; ry;Ngw;W) rpwpjsit

rpwpa fuz;bapdhy; Nru;f;f. Kfitia Rw;Wk;NghJ cyu;j;Jk; fUtp xd;W

Nruhj tiu Nru;f;f. (gdpf;Nfhsk; khjpup Njhw;wk;) 10 - 15 epkplq;fs; tiu

tpl;L tpl;L fyf;fpagb epw;ghl;Lf.

 epWf;fg;gl;l rpwpa tl;l mbf;FLitapDs; jputj;ij njspj;njLf;f. ,UFNshNuh

kPNjd; my;yJ ,U<ijy; <jiu Ntwhf;Ftjw;F tbj;jy; mikg;G Kiwia

xOq;FgLj;Jf. ePuhtpj; njhl;biag; gad;gLj;jp Nrjdg; giliaf; nfhz;Ls;s

tl;l mbf; FLitia ntg;gNkw;wp fiug;;ghidr; (,UFNshNuh kPNjd; /  ,U
<ijy; <ju;) Nrfupf;f. fiug;ghd; Kw;whfr; Nrfupf;fg;gLk; tiu fha;r;rp

tbj;jiy njhlu;e;J nra;f. (gd;rd; RluLg;G my;yJ Rthiyiag; gad;gLj;j

Ntz;lhk;. #lhf;Fk; Rlu; tiyiag; gad;gLj;Jf.)

 tbj;jy; mikg;G Kiwia mfw;wp tl;l mbf;FLitapd; ntspg;ghfj;ij

cyu;j;Jf. (ePu;j;Jspfs;) rhnwz;iziaf; nfhz;Ls;s tl;l mbf;FLitia

epWf;f. fiug;ghd; kPjp nfhjpj;J ntspNaw tl;l mbf;FLitiar; rpy epkplq;

fSf;F (10 epkplq;fs;) ePuhtpj; njhl;;bapDs; itf;f. kPz;Lk; epWj;J epiw

,og;ig xg;gpLf. (gd;rd; RluLg;G my;yJ Rthiyfisg; gad;gLj;j Ntz;lhk;>

#lhf;Fk; Rlu; tiyiag; gad;gLj;jTk;.)

cU 42.1  ePuhtpf; fha;r;rptbj;jypw;Fg; gad;gLj;jg;gLk; mikg;G Kiw
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fye;Jiuahly;:

(a)  jhtuj;ij mbg;gilahff; nfhz;l KjypypUe;J (Njhw;Wtha;) ,aw;if

tpisitg; gpupj;njLg;gjw;Ff; fha;r;rp tbj;jy; Kiwiag; gad;gLj;jy;

nghUj;jkhdjh vd;gij  ePu; jPu;khdpg;gjw;Fupa mbg;gilfisf; fye;Jiu

ahLf.

(b)  ,k;Kiwia Rw;whlypw;F kpfTk; cfe;jjhf Mf;Ftjw;Fg; nghUj;jkhd

Kiwfisf; fye;JiuahLf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) Muk;gj;jpy; ePu; Nrfupf;fg;gLk; tbahdJ Vd; fyq;fyhfj; / Gfuhfj;

Njhd;Wfpd;wJ?

(2) ,k;Kiwapy; gad;gLj;jg;gLk; cyu;j;Jk; fUtp vJ? mJ vt;thW njhopw;

gLfpd;wJ?

(3) 100 0C ,y;> Mtp mKf;fj;jpy; ck;khy; rhnwz;iz gpupj;njLf;fg;gLtjhff;

fUJf. ,g;gupNrhjidapy; miug;gq;F rhnwz;iz gpupj;njLf;fg;gLfpd;wJ.

xU %y; (1 mol)  ,aw;if tpisitg; ngwj; Njitahd tbjputj;jpd;

mstpy; vd;d gyhgyd; cs;sJ.
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gupNrhjid 43.0: capu; Bry; (Biodiesel) jahupg;G.

Fwpf;Nfhs;fs;:

(1) #oYld; el;Gwthd jput vupnghUs; Kjy; jahupj;jy;.

(2) capu; Brypd; mD$yq;fis tpsq;fpf; nfhs;sy;.

Ma;T$l Kd;Maj;j tpdh:

capu; Brypd; mD$yq;fisAk; gpujp$yq;fisAk; ml;ltizg;gLj;Jf.

mwpKfk;:

capu; Bry; njhFg;G NaOH  ,dhy; Cf;fg;gLj;jg;gl;l xU nrad;KiwahFk;. Kjw;

gbapy; NaOH, nkjNdhYld; jhf;fKw;W nknjhf;irl;L md;dad; cUthFk;.

,uz;lhtJ gbapy;> nkijy; vRj;ju;fis cUthf;Ftjw;F nknjhf;irl;L fUehb

jhtu vz;nza;fspd; fhgidy; fhgidj; jhf;Fk;. NaOH  nrd;Kiwapd; Kbtpy;

kPz;Lk; Njhd;Wk;. capu; Bry; cUthf;fj; jhf;fj;jpy; Kf;fpa gf;f tpisnghUshff;

fpsprNuhy; cUthfpd;wJ. fpsprNuhiy Vida gy ifj;njhopy; nrad;KiwfSf;Ff;

fyitapd; $l;Lg;nghUspd; xU gFjpahfg; gad;gLj;jg;glyhk;. ntt;NtW czTf;

ifj;njhopy;fspy; gad;gLj;jg;gLk; jhtu vz;nza; capu;Briy cUthf;Ftjw;F

kPs;Row;rpf;F cl;gLj;jg;glyhk;.

Kd;dtjhdq;fs;:

gupNrhjidiar; nra;Ak;NghJ khztu;fs; fz; ghJfhg;G cgfuzj;ijf; fl;lhak;

mzpa Ntz;Lk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

 vypd;Nkau; FLit  jhtu vz;nza; (gad;gLj;jpa my;yJ gad;gLj;jhj)

     (Erlenmeyer flask)  NaOH

    (epakpg;Gf; FLit) (250 cm3)  nkjNdhy;

 Kfit (250 cm3)

 Ntwhf;Fk; Gdy; (250 cm3)

  (gpupGdy;)
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nra;Kiw:

 0.5 g NaOHI xU 250 cm3 vypd;Nkau; FLit (epakpg;Gf; FLit)apDs;

,l;L> gpd;du; mjDs; nkjNdhiy ,l;L NaOH  ahTk; Kw;whff; fiuAk;

tiu gykhff; fyf;Ff.

 250 cm3   KfitapDs;  100 cm3   gad;gLj;jhj  jhtu  vz;nzia  Vwj;jho

40 0C tiu ntg;gNkw;Wf. gad;gLj;jg;gl;l jhtu vz;nzia capu; Bry;

cw;gj;jpr; nrad;Kiwf;F gad;gLj;j Kd;G Kjypy; tbj;J ePiu mfw;w

Ntz;Lk;.

 jhtu vz;nza; khjpupia NaOH - nkjNdhy; fyitapDs; fyf;fpathW

,Lf. ,U gilfs; Njhd;Wk; tiu njhlu;e;J fyf;Ff.

 cs;slf;fj;ij Ntwhf;Fk; GdypDs; khw;wPL nra;J NkNyAs;s gilia

ntspNa vLf;f. mbapYs;s gil fpsprNuhy;> NkNyAs;s gil nkijy;

vRj;juhFk;.

 xU fljhrpf; fPyj;jpd; miuthrpia eidj;J> vupj;J> jfdkilAk; tPjj;ij

mtjhdpf;f.

ngWNgWfs;> mtjhdk;

gbfs; 3> 4 ,y; mtjhdq;fis vOJf.

fye;Jiuahly;:

(a) capu; BriyAk; Vida GJg;gpf;ff;$ba jput vupnghUs;fisAk; gad;gLj;J

tjd; Kf;fpaj;Jtj;ijf; fye;JiuahLf.

(b) Nkhl;lhu; thfdq;fspy; vt;thW gy;NtW ehLfspy; kPsg; GJg;gpf;fj;jf;f

jput vupnghUl;fs; gad;gLj;jg;gLfpd;wd vd;gijf; fye;JiuahLf.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) ,j;jhf;fj;jpy;> 30 cm3 vz;nza; (%yu;j;jpzpT =  900 g/mol,  mlu;j;jp = 0.92 g/

cm3) 8 cm3  nkjndhy; (mlu;j;jp = 0.79 g cm-3) vd;gd gad;gLj;jg;gLfpd;wd.

,j;jhf;fj;jpy; vy;iyg;gLj;Jk; Nrhjidg;nghUs; vJ?

(2) fpsprupid Muk;gg; gjhu;j;jkhfg; gad;gLj;Jk; ifj;njhopy;fisg; gl;bay;

gLj;Jf.
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gupNrhjid 44.0: tpdhfpupapYs;s mrw;wpf; mkpyj;jpd; nrwpitj; Jzpjy;.

Fwpf;Nfhs;:

Nrhbak; Ijnuhl;irl;Lld; epakpg;gjd; %yk; tpdhfpupapYs;s mrw;wpf; mkpyj;jpd;

%yu;jpwidAk; kw;Wk; jpzpTr; rjtPjj;ijAk; Jzpjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) CH
3
COOH ,w;Fk; NaOH ,w;Fkpilapyhd jhf;fj;jpw;Fg; g+uzg;gLj;jg;gl;l

rkg;gLj;jg;gl;l rkd;ghl;il vOJf. ,j;jhf;fj;jpw;F mkpyk;> ,iz mkpyk;>

%yk; kw;Wk; ,iz %yk; vd;gtw;iwf; Fwpg;gpLf.

(2) mkpy - %yf; fhl;b vd;why; vd;d? jpUj;jkhd epakpg;igr; nra;tjw;F

,J vt;thW cjTfpd;wJ?

(3) epakpg;gpd; KbT epiyf;Fk; kw;Wk; rktY epiyf;Fkpilapyhd NtWghl;il

tpsf;Ff.

(4) CH
3
COOH ,w;Fk; NaOH ,w;Fkpilapyhd epakpg;gpw;F nghUj;jkhd fhl;biag;

ngaupLf.

mwpKfk;:

jug;gl;l khjpupapYs;s mkpyk; my;yJ %yj;jpd; msitj; Jzptjw;F mkpy -

fhu epakpg;G vd;Dk; Kiw gad;gLj;jg;gLk;. ,g;gupNrhjidapy; khjpupapYs;s

mkpyk; KOtJk; eLepiyahf;fg;gLk; tiu nrwpT mwpag;gl;l NaOH  fiuriyr;

Nru;g;gjd; %yk; tpdhfpupapYs;s mrw;wpf; mkpyj;jpd; msT Jzpag;gLk;. mkpyk;

Kw;whf eLepiyahf;fg;gl;l KbTepiyiaf; fhl;Ltjw;F mkpy - %y fhl;b

gad;gLj;jg;gLk;. mrw;wpf; mkpyj;jpd; nrwpitj; Jzptjw;F> khjpupf;F Nru;f;fg;gl;l

NaOH fiurypd; fdtsT njupe;jpUj;jy; Ntz;Lk;. rktY epiyapy; KO mrw;wpf;

mkpyKk; NaOH  fiuryhy; eLepiyahf;fg;gLk;.

  Muk;gj;jpy; epakpg;gpw;Fg; gad;gLj;jg;gl;l

  fdtstpYs;s mrw;wpf; mkpyj;jpd; %y; msT

NaOH (aq) NaOH (aq)C V

1000




(aq) ( (aq)C V

1000




mrw;wpf; mkpyk; mrw;wpf; mkpyk; 

  
NaOH (aq) NaOH (aq)

(aq)

( (aq)

C V
 C

V


 mrw;wpf; mkpyk; 

mrw;wpf; mkpyk; 

mrw;wpf;fkpyj;jpd; jpzpT =  mrw;wpf;fkpyj;jpd; %y; vz;zpf;if 
3CH COOHM

=  NaOH ,d; %y; vz;zpf;if 
3CH COOHM

= 
3

NaOH
NaOH CH COOH

V
C M

1000
 

Nru;f;fg;gl;l NaOH  ,d; %y; msT =
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Kd;dtjhdq;fs;:

gupNrhjidiar; nra;Ak;NghJ khztu;fs; fz; ghJfhg;G cgfuzj;ijf; fl;lhak;

mzpa Ntz;Lk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

mstp 0.2 mol dm-3  epakkhf;fg;gl;l NaOH (aq)

epakpg;Gf; FLitfs; gpNdhy;jyPd; fhl;b

Fohap tpdhfpup

rpwpa Gdy;

Kfitfs;

nra;Kiw:

 250 cm3  mstpia Kjypy;  fha;r;rp  tbf;fg;gl;l  ePupdhYk;  gpd;G 5 cm3 ,

0.2 mol dm3  NaOH  fiurypdhYk; fOTjy;. mstpiaf; fOtpa gpd;G cyu;

kw;Wk; J}a Gdiyg; gad;gLj;jp> mstpapy; 0.00 cm3  milahsj;jpw;F Vwj;jho

2 cm3 NkNy fiury; ,Uf;FkhW 0.2 mol dm3  NaOH fiuriy epug;Gf. gpd;G

Foha; milg;ghid nkJthfj;  jpwe;J  fiury; kl;lk; 0.00 cm3 milahsk;

tiu ,Uf;FkhW fiuriy (tbatpLf) mfw;Wf. mstpapYs;s tspf;

Fkpopfs; Kw;whf mfw;wg;gl;bUj;jy; Ntz;Lk;.

 5 cm3  tpdhfpupia> 5.00 cm3  fdkhdf; Fohapiag; gad;gLj;jp 100 cm3   epakpg;Gf;

FLitapDs; Nru;f;f. Fohapapd; Edp FLitapd; Rtu;fspy; njhLifAWkhW

gpbj;J tpdhfpup KOtJk; FohapypUe;J tbAkhW tpLf. rpy Jspfs;

gpNdhy;jyPd; fhl;biaf; FLitf;Fs; Nru;j;J> gpd;G Vwj;jho 10 cm3 fha;r;rp

tbj;j ePu; Nru;f;f. rpy tu;j;jf tpdhfpupfs; ,aw;ifahd epwj;ijf;

nfhz;Ls;sjhy; Ijhf;Ftjw;Ff; fha;r;rp tbj;j ePu; Nru;f;fg;gLk;.

  cU 44.1 NaOH  ,w;Fk; tpdhfpupf;FkpilNaahd epakpg;gpw;F

gad;gLj;jg;gLk; epakpj;jy; mikg;G

rupahd thrpg;G 1.75 cm3
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 tyJ ifapdhy; mstpapd; Foha; milg;ghid rpwpjsT jpwe;J fhuf;

fiuriyj; Jspj;Jspahf FLitf;Fs; Nru;f;Fk; NghJ ,lJ ifapdhy;

epakpg;Gf; FLitapd; fOj;Jg; gFjpapy; gpbj;J Rw;Wf. epiyahd nkd;rptg;G

epwk; Njhd;Wk; tiu epakpg;igj; njhlu;f.

 Gjpa 5 cm3  tpdhfpup khjpufspw;F gbfs; 1 - 3 tiuapyhd nra;Kiwia

kPz;Lk; ,U Kiw nra;f.

ngWNgWfSk; KbTk;

 thrpg;G 1  thrpg;G 2  thrpg;G 3

tpdhfpup khjpupapd; fdtsT (cm3)  .................. ...................... .....................

NaOH  fiurypd; %yu;jpwd;  (mol dm-3)     .................. ...................... .....................

mstpapYs;s NaOH fiurypd; Muk;g thrpg;G (cm3)     .................. ...................... .....................

mstpapYs;s NaOH fiurypd; ,Wjp thrpg;G (cm3)  .................. ...................... .....................

epakpg;gpw;Fg; gad;gLj;jg;gl;l NaOH (aq) ,d; fdtsT (cm3)  .................. ...................... .....................

epakpg;gpw;Fg; gad;gLj;jg;gl;l NaOH (aq) ,d; ruhrupf; fdtsT  (cm3) = .....................

tpdhfpupapYs;s mrw;wpf; mkpyj;jpd; %yu;jpwd;  (mol dm-3) .....................

fzpg;Gfs;:

(1) tpdhfpupapYs;s mrw;wpf; mkpyj;jpd; epiw rjtPjj;ijf; (w/v) fzpf;f.

(2) cw;gj;jpahsuhy; tpdhfpup Nghj;jypy; Fwpf;fg;gl;l epiwr; rjtPjj;jpd;

ngWkhdj;jpd; tOiitf; fzpf;f.

fye;Jiuahly;:

(a) ,g;gupNrhjidf;F jahupf;fg;gl;l NaOH  fiurypd; nrwpTj; jpUj;jj;ijf;

fye;JiuahLf. (epakkhf;fy;)

(b) gupNrhjidapd; %yk; fzpf;fg;gl;lJk;> tpdhfpup Nghj;jypy; Fwpf;fg;gl;lJkhd

epiwr; rjtPjq;fspy; VJk; tpj;jpahrk; ,Ue;jhy; mjw;Fr; rhj;jpakhd

fhuzq;fisf; fye;JiuahLf.
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Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) khztd; xUtd; nra;Kiwapy; nfhLf;fg;gl;l mwpTWj;jy;fisj; jpUj;jkhfg;

gpd;gw;whky; gupNrhjidiar; nra;jhd;. gupNrhjidapd; NghJ gpd;tUk;

nray;fspw;F vd;d tpisT Vw;gLk;?

(a) khztd; xUtd; 5 cm3  fdkhdf; Fohapapy; tpdhfpup khjpupia

vLj;J gpd;G epakpg;Gf; FLitf;Fs; vy;yh jputj;ijAk; CJtjd;

%yk; mfw;wpdhd;.

(b) mstpapDs; NaOH  fiuriy epug;Gk;NghJ tspf;Fkpo; mfw;wg;gltpy;iy.

Muk;g mstpapd; mstPL vLf;fg;gl;l gpd;G epakpj;jypd; NghJ tspf;

Fkpo; ntspNawpaJ. epakpj;jy; KbT epiyia mile;jNghJ ,Wjp

thrpg;G vLf;fg;gl;lJ.

(c) gpNdhj;jyPd; fhl;bf;Fg; gjpyhf kPijy; nrk;kQ;rs; fhl;b gad;gL;j;jy;.

(2) gy;nghUs; mq;fhb fil xd;wpy; 500 cm3  tpdhfpup Nghj;jy;fs; tpw;gid

nra;ag;gLfpd;wJ. ckJ KbTfspd; mbg;gilapy; xU Nghj;jypy; vj;jid

fpuhk; mrw;wpf; mkpyk; cs;sJ?

(3) tpdhfpupf;Fk; NaOH   ,w;Fkpilapyhd epakpj;jypy; NaOH ,d; fdtsT

khw;wj;jpw;Fk; fiurypd; pH  ,w;Fkhd mz;zsthd tiuig tiuf.
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gupNrhjid 45.0: tpd;fyu; (Winkler)  Kiwapdhy; ePupy; fiue;Js;s xl;rprdpd;

msitj; Jzpjy;.

Fwpf;Nfhs;:

tpd;fyj; Kiwiag; gad;gLj;jp ePu; khjpupapy; fiue;Js;s xl;rprdpd; msitj;

Jzpjy;.

Ma;T$l Kd;Maj;j tpdhf;fs;:

(1) #oypYs;s> ePu; khjpupapy; fiue;Js;s xl;rprdpd; msT> Vd; Kf;fpakhdJ

vd tpsf;Ff.

(2) ePupy; fiue;Js;s xl;rprdpd; msit mjpfupg;gjw;F vJ /  vit gq;fspg;G

my;yJ cjtp nra;fpd;wJ / nra;fpd;wd vd tpsf;Ff.

(3) ePupy; fiue;Js;s xl;rprdpd; msitg; ghjpf;Fk; gpujhd tif khrhf;fpfs;

vit?

mwpKfk;:

ePupy; fiue;Js;s xl;rprdpd; msT (DO),  ePupd; juj;jpd; msTUf;fspy; kpf Kf;fpa

khdjhFk;. #lhd fopTg; nghUl;fspd; ntspNaw;wk;> ePu; epiyfspy; fiue;Js;s

xl;rprdpd; msit Neubahfg; ghjpf;fyhk;. Nkyjpfkhf> ePu;epiyfspw;F Nrjd

khrhf;fpfis my;yJ Cl;lr;rj;Jf;fis tpLtpg;gJk;> ePu; epiyfspy; fiue;Js;s

xl;rprdpd; msitg; ghjpf;Fk; ePupy; fiue;Js;s xl;rprdpd; msthdJ njhFjpahdJ

fhw;wpd;wpajh? my;yJ fhw;Ws;sjh? vd;gij Jzptjw;Fg; gad;gLj;jyhk;. ,J

ePu;tho; capupdq;fs; tho;tjw;Fr; rhj;jpakhdjh vd;gij jPu;khdpf;Fk;.

Kd;dtjhdq;fs;:

khztu;fs; gupNrhjidiar; nra;Ak;NghJ fz; ghJfhg;Gf; fUtpiaf; fl;lhakhf

mzpa Ntz;Lk;.

Njitahd cgfuzKk; ,urhadg; gjhu;j;jq;fSk;

cgfuzq;fs; ,urhadg; gjhu;j;jq;fs;

 milg;ghidf; nfhz;Ls;s fLk; epwKs;s Nghj;jy;fs;  3 mol dm-3  MnSO
4 
/MnCl

2

 mstPL nra;ag;gl;l Fohapfs;  8 mol dm-3  NaOH ,y;

(mfw;wf;$bajhf 1 cm3, 10 cm3, 50 cm3 KO vz;fs;) 4 mol dm-3  KI

 epakpg;Gf; FLitfs;  50% H
2
SO

4

 Kfitfs;  khg;nghUs; fhl;b

 0.18 mol dm-3  Na
2
S

2
O

3

 0.00167 mol dm-3 KIO
3

 epakf; fiury;
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nra;Kiw:

ePu; khjpupia Nrfupj;jy;:

 ePu; khjpupia vLf;f Kd;G> milg;ghidf; nfhz;Ls;s Nghj;jiy ePu;

khjpupapdhy; ,U jlitfs; fOTf. Nghj;jiy fOtpa gpd;G tspf;Fkpopfs;

cl;GfhthW ePu; khjpupia nkJthf Nghj;jypDs; Kw;whf epug;Gf. gpd;G

cldbahf milg;ghdpdhy; Nghj;jiy %Lf.

 ePu; khjpupia vLj;j gpd;G cldbahf 1 cm3 , 3 mol dm-3  MnCl
2
  fiuriyAk;

kw;Wk; 1 cm3  KI
  
fiuriyAk; (8 mol dm-3  NaOH fiurypYs;s) Nru;f;f. ,ij

ePu; khjpupapy; Fohapapd; Edpia mkpo;j;Jtjd; %yk; nra;f.

Na
2
S

2
O

3
 fiuriy epakg;gLj;jy;:

 epakpg;Gf; FLitf;Fs; 10 cm3  KIO
3
  fiuriyAk;> 1 cm3  H

2
SO

4 
fiuriyAk;

Nru;f;f. gpd;G KI fiurypd; 1 cm3  Ir; Nru;j;J ed;whff; fyf;Ff. fbfhuf;

fz;zhbapdhy; FLitia %b 5 - 10 epkplq;fspw;F ,Uspy; itf;f.

 nkd;kQ;rs; epwk; Njhd;Wk; tiu fyitia Na
2
S

2
O

3
 fiurYld; epakpf;f.

,jDs; rpy Jspfs; khg;nghUs; fiuriyr; Nru;j;J ePy epwk;  epwkw;Wg;

NghFk; tiu njhlu;e;J epakpf;f.

 Nru;f;fg;gl;l Na
2
S

2
O

3    
fiurypd; fdtsit gjpT nra;f.

khjpupiag; gFg;gha;T nra;jy;:

 gFg;gha;tpw;F Kd;G cldbahf 1 cm3    nrwpe;j 50% H
2
SO

4
 I ePu; khjpupiaf;

nfhz;Ls;s Nghj;jypw;Fs; Nru;f;f. gpd;G rpy (2 my;yJ 3) jlitfs; ePu;

khjpupiaf; nfhz;Ls;s Nghj;jiyj; jiyfPohff; ftpo;f;f. ,e;epiyapy;

ePu; khjpupahdJ fLk; kQ;rs; epwkhf khw;wkilAk;.

 epakkhf;fg;gl;l Na
2
S

2
O

3   
fiuriyg; gad;gLj;jp ePu; khjpupia epakpf;Ff.

khg;nghUs; fhl;biag; gad;gLj;jpr; Nru;f;fg;gl;l Na
2
S

2
O

3   
fiurypd;

fdtsitg; gjpT nra;f.
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mtjhdKk; ngWNgWfSk;:

khjpup vz; 01:

ePu; khjpupapd; ntg;gepiy ..............................................................................................

epakpf;fg; gad;gLj;jg;gl;l ePu; khjpupapd; fdtsT .................................................

Kjy; ,U jhf;fpfisAk; Nru;j;jNghJ cz;lhFk; tPo;gbtpd; epwk; ...................

Na
2
S

2
O

3 
 fiurypd; jpUj;jkhd nrwpT ........................................................................

khjpup epakhzpapd; fdtsT fiue;Js;s xl;rprdpd; nrwpT  mg/L-1

(cm3) (DO nrwpT  )

Foha; ePu;

fye;Jiuahly;:

(a) fiue;Js;s xl;rprdpd; msit (DO)  JzpjYf;fhd nrad;Kiwapy;

eilngWk; ,urhadj; jhf;fq;fspw;Fr; rkd; nra;j ,urhadr; rkd;ghl;il

vOJf.

(b) ePupy; fiue;Js;s xl;rprdhdJ ePupd; ntg;gepiy /  tspapYs;s xl;rprdpd;

gFjp mKf;fj;jpdhy; vt;thW ghjpf;fg;gLk; vd tpsf;Ff.

Ma;T$lg; gupNrhjidapd; gpd;dhd tpdhf;fs;:

(1) ePupy; fiue;Js;s xl;rprdpd; msT (DO)  ePu; khjpupiar; Nrfupj;j Neuj;jp

ypUe;J NtWgLkh? ,t;NtWghl;bw;fhd fhuzq;fs; vd;dthf ,Uf;fyhk;?

(2) ePu; khjpupiar; Nru;j;jTld;> Nrfupj;j ,lj;jpy; cldbahfg; Nghj;jiy

%Ltjw;fhd Kf;fpaj;Jtk; vd;d?
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Virl;- tpd;fyu; Kiw
(Azide - Winkler Method)

BOD (250 ml)
Nghj;jiy khjpup

ePupdhy; Kw;whf

epug;gp cldbahf

%Lf.

1ml (MnSO
4
)kq;fdPR

ry;Ngw; fiuriy

Nghj;jypd; mbapy;

Nru;f;f.

,r;nrad;Kiwia 2 ml
fhu-maill;-Virl;

Nghj;jiy nghUSld;

mNj khjpup kPz;Lk; nra;f.

rpy jlitfs; (2 my;yJ

3) Nghj;jiy jiyfPohff;

ftpo;j;J fiuriyf;

fyf;Ff. tspf;Fkpo;fisr;

Nrhjpf;f.

2 ml nrwpe;j
ry;g+upf; mkpyj;ij

ePu; khjpupapd;

Nkw;gug;gpw;F rw;W

Nkyhfr; Nru;f;f.

50 ml khjpupia

epak Nrhbak; jNah

ry;Ngw;Wld; nkd;

itf;Nfhy; epwkhf

fiury; khWk; tiu

epakpf;f. njhlu;e;J

nra;Ak;NghJ Rw;W

tijAk; fyf;F

jiyAk; nra;f.

khjpupia 10-15 epkplq;fspw;F

Fspuhd ,Uz;l ,lj;jpy;

itf;f.

DO nrwpitf; fzpf;f.

DO(mg/L)

mYkpdpaj;

jfL

,wg;gu; ehlh

Nghj;jiy

jiyfPohff;

ftpo;j;J

khjpupiaf;

fyf;Ff.

2 ml
khg;nghUs;

fiuriyr;

Nru;f;f.

fiury; ePy

epwkhFk;.

khjpupahdJ

epwkw;Wg; NghFk;

tiu njhlu;e;J

fyf;fpf; nfhz;L

epakpf;f.


