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Njrpa fy;tp epWtfk; fhyj;jpw;Ff; fhyk; jukhd fy;tpapd; tpUj;jpf;fhfg; gbKiwahd
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2017,y; mKy;gLj;jg;gl;l Gjpa ghlj; jpl;lj;jpd; vy;iyapDs; mikf;fg;gl;Ls;sJ.

khztu;fs; ,t;thwhd E}y;fis kPl;Lg;ghu;g;gjd; %yk; ghltplaq;fs; njhlu;ghf

mfd;w njspthd tpsf;fj;ijg; ngw;Wf; nfhs;s KbAk;. mNjNtis Mrpupau;fs;

,jid thrpg;gjd; %yk; $ba tpidj;jpwdhd fw;wy; - fw;gpj;jy; nraw;ghLfisg;

ngWtjw;fhfj; jq;fspd; jpl;lq;fis ,yFthf xOq;FgLj;jpf; nfhs;s KbAk;.

,t;thwhd tsE}y;fs; cq;fs; iffSf;Ff; fpilf;fr; nra;tjw;F cjtpa Njrpa

fy;tp epWtf mYtyu; Fohkpw;Fk; fy;tpg;Gyg; gq;fspg;ig ey;fpa ntspthup

ghlepGzj;Jtf; Fohkpw;Fk; vdJ tho;j;Jf;fisAk; kdkhu;e;j ghuhl;Lf;fisAk;

njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp.(jpUkjp) T.A.R.J. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

kfufk.
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2017  Kjy; ,yq;ifapd; nghJf; fy;tpj; njhFjpapy; f.ngh.j. (cau;juk;) ,y;

Kd;duhd ghlj;jpl;lj;jpd; ,w;iwg;gLj;jg;gl;l gjpg;ghf rPuikf;fg;gl;l fiyj;jpl;lk;

tpisthf eilKiwapy; cs;sJ. ,e;jg; Gjpa fiyj;jpl;l tl;lj;jpy;> ghl cs;slf;fk;

cUthf;fg;gl;Ls;sJ. f.ngh.j. (cau;ju) ,y; ngsjpftpay;> ,urhadtpay; kw;Wk;

caupay; ghlq;fSf;fhd ghlj;jpl;l tplaq;fs; toq;fg;gl;Ls;sd. Kd;ida Mrpupau;

mwpTiug;G topfhl;bf;Fg; gjpyhfg; Gjpa Mrpupau; topfhl;b mwpKfg;gLj;jg;gl;Ls;sJ.

,jd; tpisthff; fw;wy; - fw;gpj;jy; Kiwapaypy;> kjpg;gPL kw;Wk; fzpg;gPl;by;

Fwpg;gplj; jf;f khw;wk; vjpu;ghu;f;fg;gLfpd;wJ. Gjpjhf mwpKfg;gLj;jg;gl;Ls;s

MrpupaUf;fhd topfhl;bapy; fw;ww; NgWfs;> Mrpupau;fSf;Ff; fw;wy; topfhl;ly;>

fzpg;gPLfs; kw;Wk; kjpg;gPLfs; vd;gdtw;iw toq;fpAs;sd.

Kd;ida fiyj;jpl;lk; mKyhf;fg;gLifapy;> cau;ju tpQ;Qhdg; ghlq;fSf;Fr;

ru;tNjr uPjpapy; mq;fPfupf;fg;gl;lJkhd Mq;fpy nkhopg; ghlg; Gj;jfq;fs;

JizE}y;fshf mwpKfg;gLj;jg;gl;bUe;jd. NtWgl;l ghlE}y;fs; ,ilNa ghl

tplaq;fs; njhlu;ghf Kuz;ghLfs; fhzg;gl;likahYk; cs;@u; fiyj;jpl;lj;jpy;

cs;slf;fj;ij cs;slq;f Ntz;ba vy;iyg;gLj;jy; Ntz;b ,Ue;jikahy; Nkw;gbg;

Gj;jfq;fspd; gad;ghL Mrpupau;fSf;Fk; khztu;fSf;Fk; nghUj;jkhdjhf

mikatpy;iy. Nkw;gb gpur;rpidfis ePq;fs; ntw;wp nfhs;tjw;F ,e;j tsE}y;

nfhz;L tug;gl;Ls;sJ.

,e;j tsE}y;fs; rpq;fsk;> jkpo;> Mq;fpyk; Mfpa nkhopfspy; fpilf;fg; ngWfpd;wJ.

khztu;fs; ghl cs;slf;fq;fisj; jkJ njuptpw;F mika Mq;fpynkhopapy;> jha;

nkhopapy; tpsq;fpf; fw;gjw;F tha;g;gspf;fpd;wJ. mj;Jld; cs;@u; fiyj; jpl;lj;jpw;F

vy;iyg;gLj;jg;gl;bUj;jy;> ,jd; ,d;Ndhu; rpwg;gpay;ghFk;. fiyj;jpl;lj;jpy; vjpu;ghu;f;fg;

gLfpd;w kw;Wk; gy;NtWgl;l tsq;fspy; ,Ue;J jpul;lg;gl;l gy;ju tifg; nghUj;jkhd

jfty;fis khztu;fSk; Mrpupau;fSk; ngw;Wf; nfhs;s tha;g;gspf;fpd;wJ.

,e;j tsE}y; gy;fiyf;fofj;jpd; ghlepGzj;Jtk; nfhz;ltu;fshYk; mDgtkpf;f

ghl Mrpupau;fspd; msg;gupa gq;fspg;Gld; vOjg;gl;L> Njrpa fy;tp epWtfj;jpd;

fy;tp mYtyfu; rigapdJk; NguitapdJk; mDkjp ngw;W tUtjdhy; ,it

cau;juk; nfhz;lit vd mq;fPfhuk; ngWfpd;wJ.

fyhepjp. A.  D.  A.  b rpy;th

gzpg;ghsu;>

tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.
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2

mwpKfk;

,g;gFjpahdJ s, p kw;Wk; d njhFg;G %yfq;fspd; ngsjPf ,urhad ,ay;Gfis

tpgupf;fpd;wJ. Mtu;j;jd ml;ltizapYs;s %yfq;fSf;fpilNaahd Nghf;FfisAk;

Nfhyq;fisAk; ,dq;fhz ,g;gFjp cjTk;.

s njhFg;G %yfq;fs;

4.1  $l;lk; 1 %yfq;fs;

$l;lk; 1 ,d; vy;yh %yfq;fSk; cNyhfq;fs; - Ijurd; kl;Lk; tpjptpyf;F. mJ

my;YNyhfkhFk;. vy;yhf; $l;lk; 1 %yfq;fSk; tYtsT Xl;by;  ns1 ,yj;jpudpiy

aikg;Gilad. Mjyhy; cau; jhf;Fjpwd; cilad.

NrhbakhdJ ,aw;ifapy; ntt;NtW cg;Gfshf> NaCl (ghiw cg;G) kw;Wk;

Na
2
B

4
O

7
·10H

2
O (ntz;fhuk;) Nghd;W fhzg;gLk;. KCl (rpyitw;) kw;Wk; KCl·MgCl

2
·6H

2
O

(fhziyw;) Nghd;wd ,aw;ifapy; fhzg;gLk; nghw;whrpak; cg;Gf;fshFk;.

4.1.1 $l;lg; Nghf;Ffs;

vy;yhf; fhu cNyhfq;fSk; gsgsg;ghdit mit cau; kpd; kw;Wk; ntg;gf;

flj;jpfshFk;. ,t;TNyhfq;fs; nkd;ikahdit mj;Jld; $l;lj;jpy; fPo;Nehf;fpr;

nry;Yk;NghJ NkYk; nkd;ik mjpfupf;fpd;wJ. $l;lk; 1 cNyhfq;fspd; cUFepiyfs;

$l;lj;jpy; fPo;Nehf;fpr; nry;Yk;NghJ Fiwfpd;wd. fPNoAs;s ml;ltiz 4.1 ,Ys;s

ngWkhdq;fs; ,k;%yfq;fs; kj;jpapYs;s Nghf;Ffis tpsq;fpf; nfhs;sg; gad;gLj;j

KbAk;. $l;lk; 1 %yfq;fs; Nru;itfis cUthf;Fk;NghJ  vg;NghJk; xl;rpNaw;w

vz; +1 If; fhl;Lk;  ngUk;ghyhd Nru;itfs; cWjpahd mad; jpz;kq;fshFk;.

ml;ltiz 4.1 $l;lk; 1 ,d; ,ay;Gfs;

   Li   Na    K   Rb      Cs

jiuepiy ,yj;jpudpiyaikg;G [He]2s1 [Ne]3s1 [Ar]4s1 [Kr]5s1    [Xe]6s1

cNyhfMiu/ pm   152   186    231   244       262

cUFepiy/ °C   180     98     64     39         29

M+ ,d; Miu/ pm     60     95   133   148       169

1k; madhf;frf;jp/ kJ mol-1   520   495   418   403       375

2k; madhf;frf;jp/ kJ mol-1 7298 4562 3052 2633     2234

Li ,ypUe;J Cs tiu mZthiu mjpfupg;ghdJ> ,k;%yfq;fspd; madhf;f rf;jpf;

Fiwitf; $l;lj;jpy; fPo;Nehf;fp Vw;gLj;Jfpd;wJ. mj;Jld; ,J $l;lk; 1 ,d; ,urhad

,ay;Gfis tpsq;Ftjw;F cjTfpd;wJ. $l;lk; 1 ,d; %yfq;fspd; jhf;Fjpwd;

$l;lj;jpy; fPo;Nehf;fp mjpfupf;fpd;wJ.
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** xU ,urhadj; jhf;fj;ij vOJk;NghJ Nru;itfspd; ngsjpf epiyfisj; jUtJ

mtrpakhdjhf ,Ue;jNghJk; myF 6 ,y; ngsjpf epiyfisj; jUtJ g+uz

Gs;spfisg; guPl;irapy; ngWtjw;F mtrpakhdjy;y.

4.1.2 $l;lk; 1 %yfq;fspd; jhf;fq;fs;

xl;rprDld; (O
2
) jhf;fk; 4M + O

2
2M

2
O

kpif xl;rprDld ;(O
2
) 2Na + O

2
Na

2
O

2

Na gunthl;irl;Lfisj; jUk;

kpif xl;rprDld; (O
2
)

 
K, Rb , Cs M   +  O

2  
MO

2

Rg;gu; xl;irl;Lfisj; jUk;

iejurDld; (N
2
)  Li  kl;Lk 6Li  +  N

2
2Li

3
N

cWjpahd iej;jpiul;il Mf;Fk;

IjurDld; (H
2
) 2M  +  H

2
2MH

ePUld; (H
2
O) 2M  +  2H

2
O  2MOH  +  H

2

mkpyq;fSld; (H+) 2M  +  2H+   M+  +  H
2

ePUld; jhf;fk;

$l;lk; 1 cNyhfq;fs; $l;lj;jpd; topNa fPo;Nehf;fp ePUld; mjpfupf;Fk; jhf;Fjpwd;

cilait. ePUld; jhf;Fjpwd;Nghf;F fPNoAs;sthW>

Li      Na        K                     Rb             Cs

nkd;ikahf   cf;fpukhf    vupjYld;   ntbj;jYld; ntbj;jYld;

                        cf;fpukhf

ePUld; my;yJ tspapy; fpilf;Fk; ePuhtpAld; Li MdJ cf;fpukw;w jhf;fj;jpy; <Lgl;L

,ypjpak; Ijnuhl;irl;ilAk; Ijurd; thAitAk; cUthf;Fk;. vt;thwhapDk;> Nrhbak;

kw;Wk; nghl;lhrpak; ,uz;Lk; ePUld; cf;fpukhfj; jhf;fKw;W cNyhf Ijnuhl;irl;ilAk;

Ijurd; thAitAk; cUthf;Ffpd;wd. Li jtpu Vidait Gwntg;gj;jhf;fj;jpw;Fupait.

xl;rprd; / tspAld; jhf;fq;fs;

Li MdJ xl;rprd; kw;Wk; N
2
 ,uz;LlDk; jhf;fKwf;$baJ. ntg;gNkw;Wk;NghJ Li

vupe;J xU ntz;nghbahf ,ypjpak; xl;irl;il cUthf;Fk;. iejurDld; ,ypjpakhdJ

,ypjpak; iej;jpiul;ilj; (Li
3
N) jUk;. vt;thwhapDk; Nrhbak; kw;Wk; nghl;lhrpak;

iejurDld; jhf;fkw;wd. Nrhbak; tspapy; vupf;fg;gLk;NghJ rpwpjsT Nrhbak;

xl;irl;Lld; gpujhdkhf Nrhbak;gunthl;irl;il cUthf;Fk;. ,jw;F khwhfg;
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nghl;lhrpaj;ij tspapy; vupf;Fk;NghJ rpwjsT nghl;lhrpak; xl;irl;L> nghl;lhrpak;

gunthl;irl;Lld; gpujhdkhfg; nghl;lhrpak; Rg;gu; xl;irl;il cUthf;Fk;.  Nrhbak;

my;yJ nghl;lhrpak; gunthl;irl;by; xl;rprdpd; xl;rpNaw;w epiy  -1 ck; nghl;lhrpak;

Rg;gu; xl;irl;by; -1 kw;Wk; 0 ck; MFk;.

$l;lk; 1 cNyhf xl;irl;Lf;fs; ePUld; jhf;fp cNyhf Ijnuhl;irl;Lfisf; fPNo

fhl;bathW cUthf;Fk;.

Na
2
O(s) + H

2
O(l)  2NaOH(aq)

#lhf;fg;gLk;NghJ ,ypjpakhdJ iejurDld; ,ypjpak; iejnuhl;irl;ilj; jUk;.

,ypjpak; kl;LNk xU cWjpahd fhucNyhf xl;irl;il cUthf;Ffpd;wJ. ePUld;

,ypjpak; iej;jpiul;lhdJ mNkhdpahitAk; ,ypjpak; Ijnuhl;irl;ilAk; cUthf;F

fpd;wJ.

Li
3
N(s) + 3H

2
O(l)   3LiOH(aq) + NH

3
(g)

$l;lk; 1 Ijnuhl;irl;Lfs; fhgdPu;xl;irl;Lld; jhf;fpg; nghUj;jkhd fhgNdw;Wfis

cUthf;Ffpd;wJ. ,f;fhgNdw;Wfs; fhgdPu;xl;irl;Lld; NkYk; jhf;fp cNyhf Ijurd;

fhgNdw;Wfis cUthf;Ffpd;wd.

2NaOH(aq)  + CO
2
(g)   Na

2
CO

3
(aq)  +  H

2
O(l)

Na
2
CO

3
(aq)  + CO

2
(g) + H

2
O(l)   2NaHCO

3
(s)

Nrhbak; Ijurd; fhgNdw;whdJ Nrhbak; fhgNdw;iwtpl ePupy; fiu jpwd; Fiwe;jJ.

Ijurd; thATld; jhf;fk;

$l;lk; 1 %yfq;fs; IjurDld; jhf;fpj; jpz;k> madpf; cNyhf Ijiul;Lfis

cUthf;Fk;. ,t;itjiul;Lfspy; Ijurdpd; xl;rpNaw;w vz; -1 MFk;. ,t;TNyhf

Ijiul;Lfs; ePUld; cf;fpukhfj; jhf;fp Ijurd; thAitj; jUfpd;wd.

2Na(s) + H
2
(g)    2NaH(s)

NaH(s) + H
2
O(l)  NaOH(aq) + H

2
(g)

mkpyq;fSld; jhf;fk;

,ypjpak;> Nrhbak; kw;Wk; nghl;lhrpak; vd;gd Ijhd mkpyq;fSld; cf;fpukhfj;

jhf;fKw;W Ijurd; thAit cUthf;Ftjld; nghUj;jkhd cNyhf cg;GfisAk;

cUthf;FtdthFk;.  ,j;jhf;fq;fs; cau; Gwntg;gkhfTk; ntbj;jYlDk; mikAk;.

xU rpy njupT nra;ag;gl;l jhf;fq;fs; fPNo fhl;lg;gl;Ls;sd.

2Li(s) +  dil. 2HNO
3
(aq)   2LiNO

3
(aq) + H

2
(g)

2Na(s) + dil. H
2
SO

4
(aq)   Na

2
SO

4
(aq) + H

2
(g)
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4.1.3 cg;Gf;fspd; ntg;gTWjpj; jd;ik

iej;jpNuw;Wfspd; gpupif

$l;lk; 1 ,d; iej;jpNuw;Wfs; grisf;fhfTk; ntbnghUl;fSf;fhfTk; gad;gLj;jg;gLtd.

,e;iej;jpNuw;Wfs; ntg;gg;gpupifailtd. LiNO
3
 MdJ ,ypjpaxl;irl;L> iejurd;

<Nuhl;irl;L kw;Wk; xl;rprdhfg; gpupifailAk;. vt;thwhapDk; kw;iwa $l;lk; 1 ,d;

iej;jpNuw;Wfs; ntg;gg;gpupifapy; cupa cNyhf iej;jpiuw;WfisAk; xl;rpridAk;

jUtdthFk;.

4LiNO
3
(s)    2Li

2
O(s) + 4NO

2
(g) + O

2
(g)

2KNO
3
(s)    2KNO

2
(s) + O

2
(g)

fhgNdw;Wfspd; gpupif

fhgNdw;Wfs; cWjpahdit. mit xl;irl;Lfshfg; gpupiaailaKd; cUFk;

,ay;Gilad. vt;thwhapDk;   Li
2
CO

3
 Fiwe;j cWjpAilaJ. mj;Jld; ,yFthfg;

gpupifailaf;$baJ.

Li
2
CO

3
(s)   Li

2
O(s) + CO

2
(g)

,UfhgNdw;Wfspd; ntg;gg;gpupif

$l;lk; 1 ,d; ,UfhgNdw;Wfspd; gpupif fPNo fhl;lg;gl;Ls;sJ.

2NaHCO
3
(s)    Na

2
CO

3
(s) + H

2
O(g) + CO

2
(g)

 ntg;gTWjpj;jd;ik $l;lj;jpy; fPo;Nehf;fp mjpfupf;Fk;.

4.1.4 $l;lk; 1 cg;Gfspd; fiujpwd;

LiF, Li
2
CO

3
 kw;Wk; Li

3
PO

4
 Nghd;w rpy ,ypjpak; cg;Gfisj; jtpu $l;lk; 1 ,d; cg;Gfs;

ePupy; fiuaf;$bait.

mdad;fs; epwKs;sd my;yhtpbd; vy;yh cg;GfSk; ntz;jpz;kq;fs; MFk;.

$l;lk; 1 ,d; Viyl;Lfspd; fiujpwd; $l;lj;jpy; fPo;Nehf;fp mjpfupj;Jr; nry;Yk;. ,J

ml;ltiz 4.2 ,y; fhl;lg;gl;Ls;sJ.

ml;ltiz 4.2 Nrhbak; Viyl;Lfspd; fiujpwd;

cg;G fiujpwd; / mol L-1

NaF 0.99

NaCl 6.2

NaBr 9.2

NaI 12.3
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madpf; jpz;kq;fspd; fiujYf;Fupa rf;jpr; rf;fuj;ijg; gad;gLj;jpf; fiujpwDs;s

NtWghLfis tpsq;fpf; nfhs;s KbAk;. fiujpwdhdJ fpg;]; RahjPd rf;jp %yk;

tpsf;fg;glKbAk;. fiujyhf;fr; nraw;ghl;bw;Fupa fpg;]; RahjPd rf;jpapd; kiwj;jd;ik

fhuzkhf $l;lk; 1 mad; jpz;kq;fs; ngUk;ghYk; ePupw; fiuaf;$bad.

fiuryhf;fr; nraw;ghLfspd; ntg;gTs;Siw kw;Wk; ve;jpug;gpr; rf;fuq;fs; fPNo

fhl;lg;gl;Ls;sd.

cU 4.1 fiuryhf;fr; nraw;ghLfspd; ntg;gTs;Siw kw;Wk; ve;jpug;gpr; rf;fuq;fs;

,t;tpU rf;jpr;rf;fuq;fisAk; gad;gLj;jpf; fiuryhf;f ntg;gTs;Siw kw;Wk; ve;jpug;gpfs;

fzpf;fg;gl KbAk; vd;gJld; ,t;thW fzpf;fg;gl;l ngWkhdq;fs; fPNo ml;ltiz

4.2 ,y; jug;gl;Ls;sd. RahjPd rf;jpahdJ gpd;tUk; rkd;ghl;lhy; fzpf;fg;glKbAk;.

G H S      

ml;ltiz 4.3 cg;Gf;fspd; fiuryhf;fj;jpw;Fupa RahjPd rf;jp khw;wk;.

cg;G ntg;gTs;Siw ve;jpug;gp khw;wk ; × T RahjPd rf;jp

khw;wk ; / kJ mol-1 (K × kJ mol-1 K-1) khw;wk ; / kJ mol-1

NaF + 1 -2 +3

NaCl + 4 +13 -9

NaBr -1 +18 -19

NaI -9 +23 -32

Nrhbak; Viyl;Lfspy; fiujpwd; Nghf;FfSld; nghUj;jg;ghL milAk; fzpf;fg;gl;l

RahjPdr; rf;jpfs; ,ay;ghfr; Nrhbak; GNshiul;bypUe;J Nrhbak; maill;L tiuapyhd

RahjPdr; rf;jp khw;wq;fspd; kiwj;jd;ik mjpfupj;Jr; nry;fpd;wJ.

4.1.5 Rthiyr; Nrhjid

fhu cNyhfq;fisAk; mtw;wpd; Nru;itfisAk; ,dq;fhzr; Rthiyr; Nrhjidiag;

gad;gLj;j KbAk; $l;lk; 1 cNyhfq;fs; kw;Wk; mtw;wpd; Nru;itfspd; Rthiy

epwq;fs; fPNo jug;gl;Ls;sd.

,ypjpak; - fpuk;rd; rptg;G Nrhbak;   -  kQ;rs;

UgPbak; - rptg;G-Cjh rPrpak;     -  ePyk;-Cjh

nghl;lhrpak; - nrt;t+jh (lilac)



f.ngh.j.(c/j),urhadk;: myF 6  s,  p kw;Wk; d   njhFg;G %yfq;fspd; ,urhadtpay;

7

4.2 $l;lk; 2 %yfq;fs;

$l;lk; 2 %yfq;fs; fhukz; cNyhfq;fs; vd mwpag;gLk;. ns2 vd tYtsT Xl;L

,yj;jpudpiyaikg;G ,Ug;gjdhy; ,tw;wpd; jhf;Fjpwd; $l;lk; 1  cNyhfq;fis

tplf; FiwthFk;. fy;rpak; kw;Wk; kfdPrpak; ,uz;Lk; ,aw;ifapy; njhyikw;whf

(CaCO
3
.MgCO

3
) kfidw;W (MgCO

3
), ifuirw;W kieserite (MgSO

4
.H

2
O) kw;Wk; fhdiyw;W

(KMgCl
3
.6H

2
O) vd;gd kfdPrpak; fdpaq;fshFk;. GNshNuhmg;gw;iww;W [3(Ca

3
(PO

4
)

2
).CaF

2
]

kw;Wk; [pg;rk; (CaSO
4
.2H

2
O) Mfpad tu;j;jf uPjpahf Kf;fpak; tha;e;j fy;rpaj;jpd;

fdpaq;fshFk;.

4.2.1 $l;lg; Nghf;Ffs;

ngupypak; kw;Wk; kfdPrpak; vd;gd eiuepw cNyhfq;fs;. kw;iwa $l;lk; 2 %yfq;fs;

nkd;ikahdit> nts;sp epwkhdit. $l;lk; 2 cNyhf xl;irl;Lfs; fhuj;jd;ik

ahdit vdpDk; BeO tpjptpyf;fhdJ.

,J <upay;gpidf; fhl;Lfpd;wJ. ngupypakhdJ mYkpdpaj;ij xj;jJ. ,J Mtu;j;jd

ml;ltizapy; Al kw;Wk; Be ,w;F ,ilapyhd %iytpl;lk; njhlu;ghy; vd mwpe;J

nfhs;s KbAk;.

$l;lk; 1 cNyhfq;fSld; xg;gpLk;NghJ $l;lk; 2 %yfq;fs; cau; mlu;j;jpAk;

typikahd cNyhfg; gpizg;Gk;  cilad. ,jw;Ff; fhuzk;  $ba vz;zpf;ifahd

,yj;jpud;fs; ngwg;gLtjhfTk; Fiwe;j mZthiuAk; miktjhy; typikahd

cNyhfg; gpizg;G miktNjahFk;.

ns2 ,yj;jpudpiyaikg;igf; nfhz;bUg;gjdhy $l;lk; 2 ,d; Kjyhk; madhf;f

rf;jpfs; $l;lk; 1 %yfq;fis tpl cau;thdjhFk;. $l;lj;jpy; fPo;Nehf;fpj; jhf;Fjpwd;

mjpfupg;gJk; +2 xl;rpNaw;w epiyia cUthf;FtJk; ,yFthdjhFk;.  ml;ltiz

4.4 ,y; $l;lk; 2 %yfq;fspd; ,ay;Gfs; jug;gl;Ls;sd.

ml;ltiz 4.4 $l;lk; 2 ,d; ,ay;Gfs;

Be Mg Ca Sr Ba

jiuepiy

,yj;jpudpiyaikg;G [He]2s2 [Ne]3s2 [Ar]4s2 [Kr]5s2 [Xe]6s2

cNyhfMiu / pm     112   160   197   215   224

cUFepiy / °C   1560   923 1115 1040   973

M2+ Miu / pm       30     65     99   113   135

1k; madhf;frf;jp / kJ mol-1     899   736   589   594   502

2k; madhf;frf;jp / kJ mol-1   1757 1451 1145 1064   965

3k; madhf;frf;jp / kJ mol-1 14850 7733 4912 4138 3619



f.ngh.j.(c/j),urhadk;: myF 6  s,  p kw;Wk; d   njhFg;G %yfq;fspd; ,urhadtpay;

8

4.2.2  fhukz; %yfq;fspd; jhf;fq;fs;

xl;rprDld; (O
2
) 2M  +  O

2
     2MO

kpif xl;rprDld; (O
2
)

Ba gunthl;irl;il cUthf;Fk;. Ba  +  O
2
        BaO

2

iejurDld; (N
2
), cau; ntg;gepiyfspy; 3M  + N

2
        M

3
N

2

ePUld; (H
2
O(l)),  miwntg;gepiyapy;

(cjhuzk;: Ca, Sr and Ba) M +  2H
2
O    M(OH)

2
 + H

2

#lhdePUld; (H
2
O(l))

(cjhuzk;: Mg nkJthfj; jhf;Fk;) Mg + 2H
2
O    Mg(OH)

2
 + H

2

ePuhtpAld; (H
2
O(g)) Mg + H

2
O      MgO + H

2

mkpyq;fSld; (H+) M    + 2H+      M2+ + H
2

IjurDld;(H
2
),  cau; ntg;gepiyfspy;

Ca, Sr, Ba  clDk; cau; mKf;fj;jpy;

Mg clDk; M   +   H
2
        MH

2

nrwpe;j mkpyq;fSld; Mg + 2H
2
SO

4
 MgSO

4
 + SO

2
 + 2H

2
O

Mg+4HNO
3
   Mg(NO

3
)

2
+2NO

2
+2H

2
O

ePUld; jhf;fk;

ngupypak; ePUld; jhf;fkw;wJ MapDk; ePuhtpAld; jhf;fKWk;. kfdprpak; ePUld;

jhf;fKWjy; miwntg;gepiyapy; Gwf;fzpf;fj;jf;fJ. vt;thW ,Ug;gpDk; #lhd ePUld;

ed;F jhf;fkilAk;. fy;rpak;> Jue;jpak; kw;Wk; Ngupak; vd;gd Fspu; ePUld; tpiuthfj;

jhf;fkiltd. ePUld; jhf;fj;jpy; cNyhf Ijnuhl;irl;ilAk; Ijurd; thAitAk;

cUthf;FtdthFk;.

Ca(s) + 2H
2
O(l) Ca(OH)

2
(aq) + H

2
(g)

IjurDld; jhf;fk;

vy;yhf; $l;lk; 2 ,d; %yfq;fSk;> Be tpjptpyf;F> IjurDld; jhf;fKw;W cNyhf

Ijiul;Lf;fis cUthf;Ftd. ,it mad; jpz;kq;fs;> ,t;Ijiul;Lf;fspy; Ijurdpd;

xl;rpNaw;w epiy -1.  ,t; cNyhf Ijiul;Lf;fs; ($l;lk; 1 ,idg;Nghy; mghafukhd

jy;y) tPwhf ePUld; jhf;fkile;J Ijurd; thAitj; jUtdthFk;.

Ca(s) + H
2
(g) CaH

2
(s)

CaH
2
(s) + 2H

2
O(l) Ca(OH)

2
(aq) + 2H

2
(g)

iejurDld; jhf;fk;

$l;lk; 2 ,d; vy;yh %yfq;fSk; iejurdpy; vupf;fg;gLk;NghJ iej;jpiul;Lf;fis

M
3
N

2
 cUthf;Fk;. ,t;iej;jpiul;Lf;fs; ,ypjpak; NghyNt ePUld; mNkhdpahit

cUthf;Ftd.

3Mg (s) + N
2
(g) Mg

3
N

2
(s)

Mg
3
N

2
(s) + 6H

2
O(l) 3Mg(OH)

2
(aq) + 2NH

3
(g)
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4.2.3 cg;Gfspd; ntg;gTWjpj;jd;ik

iej;jpNuw;Wfspd; gpupif

ntg;gNkw;Wk;NghJ> $l;lk; 2 ,d; iej;jpNuw;Wfs; ngUk;ghYk; ,ypjpa iej;jpNuw;wpid

xj;j jhf;felj;ijahFk;. $l;lk; 2 iej;jpNuw;Wfspy; gpupifapy; cNyhf xl;irl;L>

iejurd; xl;irl;L kw;Wk; xl;rprid cUthf;FtdthFk;. $l;lk; 2 ,d; vy;yh

iej;jpNuw;WfSk; ePupy; fiuaf;$badthFk;.

2Mg(NO
3
)

2
(s) 2MgO(s) + 4NO

2
(g) + O

2
(g)

fhgNdw;Wfspd; gpupif

,f;fhgNdw;Wfspd; ntg;gTWjpahdJ $l;lj;jpy; fPo;Nehf;fp mjpfupj;Jr; nry;fpwJ.

,f;fhgNdw;Wfspd; ntg;gTWjpahdJ fw;wadpd; gUkDld; mjpfupf;fpd;wJ. $l;lj;jpy;

fPo;Nehf;fpr; nry;Yk;NghJ fw;wadpd; Vw;w mlu;j;jp FiwTld; fw;wadpd; Kidthf;Fk;

tYTk; Fiwe;J nry;fpd;wJ.

Mg2+ cld; ,izf;fg;gl;l fhgNdw;W madhdJ Ba2+  cld; ,izf;fg;gl;ljpid

tplf; $Ljyhf Kidthf;fg;gLk;. cau;thf Kidthf;fg;gl;l fhgNdw;W madhdJ

,yFthd gpupiff;F cl;gLtjhdJ MgCO
3
 ,d; gpupif ntg;gepiyahdJ  BaCO

3

,Yk; Fiwthdjhf miktjid tpsf;FfpwJ. nghJthd cNyhf fhgNdw;wpd;

gpupifahdJ gpd;tUkhW fhl;lg;gLfpd;wJ.

MCO
3

MO + CO
2

gpupif ntg;gepiyahdJ MgCO
3
 ,d; 540 °C apypUe;J BaCO

3
 ,d; 1360 °Cf;F

mjpfupf;fpd;wJ.

,UfhgNdw;Wfspd; gpupif

$l;lk; 2 ,d; Ijurd; fhgNdw;Wfs; ePu;f;fiurypy; kl;Lk; cWjpahdit. mj;Jld;

$l;lk; 2 Ijurd; fhgNdw;Wfs; miwntg;gepiyapy; cWjpaw;wd.

Ca(HCO
3
)

2
(aq) CaCO

3
(s) + CO

2
(g) + H

2
O(l)

4.2.4 $l;lk; 2 cg;Gfspd; fiujpwd;

$l;lk; 2 ,d; fiujpwd;fs; Nru;itfspy; jq;fpAs;sd. iej;jpNuw;Wf;fs;> iej;jpiuw;Wfs;>

Viyl;Lfs;> Ijnuhl;irl;Lfs;> ry;igl;Lfs; kw;Wk; ,UfhgNdw;Wfs; Nghd;w rpy

Nru;itfs; ePupy; fiuaf;$bad.

Ijnuhl;irl;Lfs;> ry;Ngw;W> ry;igw;W> fhgNdw;W> nghRNgw;W> kw;Wk; xl;rNyw;Wfs;

Nghd;wtw;wpd; fiujpwd;khWif> $l;lj;jpy; fPo;Nehf;fp khWk;Nfhyk; fPNo ml;ltiz

4.5 ,y; fhl;lg;gl;Ls;sJ.

$l;lk; 2 cg;Gfspy; XuyF kiwVw;w mdad;fisf; nfhz;l cg;Gfs;> FNshiul;L

kw;Wk; iej;jpNuw;Wfs; Nghd;wd nghJthff; fiuaf;$bad. vt;thwhapDk; XuyF

Vw;wj;jpYk; $ba Vw;wj;ijf; nfhz;l mdaDf;Fupa cg;Gfs;> fhgNdw;Wfs; kw;Wk;
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nghRNgw;Wfs; Nghd;wd fiuAk; jftw;wd. vy;yhf; fhgNdw;WfSk; ePupy; fiuAk;

jftw;wd. tpjptpyf;F  BeCO
3
.  Ijurd; fhgNdw;Wfspd; fiujpwd; fhgNdw;Wfis

tplf; $baJ.

MgSO
4
 ,ypUe;J BaSO

4
 ,w;Fr; nry;Yk;NghJ $l;lk; 2 ,d; ry;Ngw;Wfspd; fiujpwd;

MdJ fiuAk; jftpypUe;J fiuahj; jftpw;F khwpr; nry;fpwJ> khwhf Ijnuhl;irl;bd;

fiujpwd; khw;wkhdJ $l;lj;jpy; fPo;Nehf;fpf; fiuahj; jftpypUe;J fiuAk; jftpw;Fr;

nry;fpwJ. cjhuzkhf Mg(OH)
2
 mupjpw; fiuAk;. mNjrkak; Ba(OH)

2
 fiuaf;$baJ

vd;gJld; td;fhuf; fiuriy cUthf;Ffpd;wJ.

ml;ltiz 4.5 $l;lk; 1 kw;Wk; 2 ,d; Nru;itfspd; fiujpwd;

Na+ K+ Mg2+ Ca2+ Sr2+ Ba2+

Cl- aq aq aq aq aq aq

Br- aq aq aq aq aq aq

I- aq aq aq aq aq aq

OH- aq aq IS SS SS aq

CO
3
2- aq aq IS IS IS IS

HCO
3
- aq aq aq aq aq aq

NO
2
- aq aq aq aq aq aq

NO
3
- aq aq aq aq aq aq

S2- aq aq aq aq aq aq

SO
3
2- aq aq SS IS IS IS

SO
4
2- aq aq aq SS IS IS

PO
4
3- aq aq IS IS IS IS

CrO
4

2- aq aq aq aq IS IS

C
2
O

4
2- aq aq SS IS IS SS

aq - fiutJ IS - fiuahjJ SS - mupjpw; fiutJ

4.2.5 Rthiyg; gupNrhjid

fhukz; cNyhfq;fs; kw;Wk; Nru;itfs; RthiyAld; rpwg;ghd epwq;fis cUthf;F

tJld; fPNo fhl;ba Rthiy epwq;fisg; gad;gLj;jpr; Rthiyr; Nrhjid %yk; ,k;

%yfq;fis ,dq;fhzyhk;.

fy;rpak; - nrk;kQ;rs;-rptg;G

Jue;jpak; - fpupk;rd; rptg;G

Ngupak; - kQ;rs;-gr;ir
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p njhFg;G %yfq;fs;

4.3 $l;lk; 13 %yfq;fs;

4.3.1 $l;lg; Nghf;Ffs;

Nghud; xU Fwpg;gplj;jF my;YNyhfk; vd;gJld; Nghudpd; Nru;itfs; gq;fPl;Lr;

Nru;itfs; MFk;. vt;thwpUg;gpDk; mYkpdpakhdJ <upay;Gld; $ba xU cNyhfkhFk;.

,e;jpak; kw;Wk; jhypak; ,uz;Lk; cNyhfq;fshFk;. rpwpa mZthiu fhuzkhf>

$l;lj;jpy; Kjy; cWg;gpduhd B MdJ $l;lk; 13 ,d; kw;iwa cWg;gpdu;fistpl

NtWgl;ljhFk;. Nghud; MdJ $l;lk; 14 ,d; Si cld; cWjpahd %iytpl;lj;

njhlu;Gfisf; fhl;Lfpd;wJ. $l;lk; 13 ,d; vy;yh %yfq;fSk; cWjpahd +3

xl;rpNaw;w epiyfisf; fhl;Lfpd;wd. $l;lk; 13 %yfq;fspd;; ,ay;Gfs; fPNo ml;ltiz

4.6 ,y; jug;gl;Ls;sd.

ml;ltiz 4.6 $l;lk; 13 %yfq;fspd; ,ay;Gfs;

**B   Al **Ga **In **Tl
jiuepiy

,yj;jpudpiy

mikg;G [He]2s22p1 [Ne]3s23p1  [Ar]3d104s24p1  [Kr]4d105s25p1  [Xe]4f145d106s26p1

cNyhfMiu/ pm     -   143   153   167   171

gq;fPl;L Miu/ pm     88   130   122   150   155

cUFepiy/ °C 2300   660     30   157   304

M3+Miu/ pm     27     53     62     80     89

1k; madhf;frf;jp/
kJ mol-1        799   577   577   556   590

2k; madhf;frf;jp/

 kJ mol-1 2427 1817 1979 1821 1971

3k; madhf;frf;jp/

  kJ mol-1 3660 2745 2963 2704 2878

 ** jw;Nghija f.ngh.j. (cau;juk;) ghlj;jpl;lj;jpy; ,y;iy.

4.3.2 mYkpdpak;

mYkpdpakhdJ GtpNahl;by; Mff;$ba ,Uf;ifAila %yfq;fspy; %d;whtjhdjhFk;.

jdJ ntspf;fhl;lg;gLk; gug;gpy; mYkpdpakhdJ Al
2
O

3
 gilia cUthf;Ffpd;wJ.

,g;gilahdJ xl;rprDld; NkYk; jhf;fKWtjpypUe;J mYkpdpaj;ijj; jLf;fpd;wJ.

,j;jifa CLGftplhj gilapdhy; Al MdJ tspAld; jhf;fkw;w xU %yfkhff;

nfhs;sg;gLfpd;wJ.
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mYkpdpaj;jpd; jhf;fq;fs;

mYkpdpakhdJ  O
2
 clDk; myrd;fSlDk; cldbahfj; jhf;fkilaf; $baJ. mj;Jld;

N
2
 clDk; jhf;fkilaf; $baJ.

xl;rprDld; (O
2
) :     4Al + O

2
   2Al

2
O

3

myrd;fSld; (X
2
) :     2Al + 3X

2
 2AlX

3

iejurDld; (N
2
) :     2Al + N

2
   2AlN

mYkpdpakhdJ $l;lk; 1 kw;Wk; 2 %yfq;fistplj; jhf;Fjpwd; Fiwe;jJ. ngupypaj;ijg;

Nghd;W mkpyq;fs;> fhuq;fs; ,uz;LlDk; jhf;fkilaf;$baJ. mkpyq;fs; kw;Wk;

%yq;fSld; Al ,d; jhf;fq;fspd; <Lnra;j rkd;ghLfs; fPNo jug;gl;Ls;sd.

2Al(s) + 6HCl(aq)  2AlCl
3
(aq) + 3H

2
(g)

2Al(s) + 2OH  (aq) + 6H
2
O(l)   2[Al(OH)

4
] (aq) + 3H

2
(g)

ePu;f;fiurypy; mYkpdpak; madhdJ hexa aquaaluminium ion Mff; fhzg;gLk; vd

vjpu;ghu;f;fg;gLfpwJ.

vt;thwhapDk;> Al3+,d; ePu;g;gFg;ghy; Al(OH
2
)

5
(OH)]2+ (pentaaquahydroxidoaluminium ion)

cUthfpwJ. gpd;du;  [Al(OH
2
)

4
(OH)

2
]+ (tetraaquadihydroxidoaluminium ion)   cUthf;fg;

gLfpd;wJ.

[Al(OH
2
)

6
]3+(aq) + H

2
O(l)              [Al(OH

2
)

5
(OH)]2+(aq) + H

3
O+(aq)

[Al(OH
2
)

5
(OH)]2+(aq) + H

2
O(l)            [Al(OH

2
)

4
(OH)

2
]+(aq) + H

3
O+(aq)

mYkpdpak; maDld; OH- ,d; Nru;f;ifapd; NghJ Kjypy; (Cd;gir Nghd;W) n[yw;wPd;

Nghy mYkpdpak; Ijnuhl;irl;L tPo;gbthFk;. kpifahd OH-  mad;fSld; mYkpdpa

Ijnuhl;irl;L tPo;gbthdJ tetra oxide aluminate rpf;fy; madhf khw;wg;gLfpd;wJ.

Al3+(aq) + 3OH-  (aq)   Al(OH)
3
(s) (white gelatinous ppt)

Al(OH)
3
(s) + OH-  (aq) [Al(OH)

4
]  (aq) or AlO

2
  (aq) + 2H

2
O(l)

$l;lk; 13 %yfq;fs; jkJ ns2np1 ,yj;jpudpiyaikg;G NkYk; %d;W gq;fPl;Lg;

gpizg;Gfis cUthf;Ftjd; %yk; jkJ tYtsT Xl;by; MW ,yj;jpud;fs;

nfhz;lika KbAk;. ,jd; tpisthf> $l;lk; 13 ,d; gy Nru;itfs; ml;lkj;ijg;

g+u;j;jpahf;fh. gq;fPl;Lr; Nru;itfs; Mjyhy; xU ,yj;jpud; toq;fpaplkpUe;J xU

Nrhb ,yj;jpuid Vw;Wf; nfhs;fpd;w cY}ap mkpyq;fshfr; nraw;gl KbAk;. ml;lkk;

g+u;j;jpahfhj ,r;Nru;itfs; ,yj;jpud; gw;whf;Fiwr; Nru;itfs; vd miof;fg;gLfpd;wd.

B kw;Wk; Al ,uz;bYk; ml;lkk; g+u;j;jpahfhj Nru;itfs; thA mtj;ijapy; <u;gFjpaq;

fshf miktjd; %yk; ml;lk tpjpiaj; jpUg;jp nra;fpd;wd. (cU: 4.2).

              cU: 4.2 thAepiy Al
2
Cl

6
 ,d; fl;likg;G
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4.4 $l;lk; 14 %yfq;fs;

4.4.1 $l;lg; Nghf;Ffs;

gq;fPl;Lg; gpizg;gpd; tiyg;gpd;dy; fl;likg;G cUthtjd; fhuzj;jhy; $l;lk; 14

,d; Kjy; %d;W %yfq;fSk; cau; cUFepiyfs; cilad. fhgd; xU my;YNyhfk;

mNjrkak; rpypf;fd;> N[u;khdpak; Mfpad cNyhfg; Nghypfs; MFk;. $l;lj;jpy;

,Wjp %yfq;fshd nts;sPak; kw;Wk; <ak; Mfpad cNyhfq;fs; MFk;.

fhgdhdJ ,aw;ifapy;> gpujhdkhf epyf;fup> krF vz;nza;> fy;irw;W (CaCO
3
), CO

2

Mf tspapYk; kfdirw;W (MgCO
3
) kw;Wk; njhyikw;W (CaCO

3
·MgCO

3
) Mff;

fhzg;gLfpwJ. fpwigw;W> (fhupak;)> ituk; kw;Wk; Gy;yuPd;fs; Mfpad fhgdpd;

gpwjpUg;gq;fs; MFk;. Gy;yuPd;fs; mz;ikapy; fz;lwpag;gl;lJ. kpfTk; fz;lwpag;gl;l

Gy;yupd; MdJ C
60

, buckminsterfullerene (my;yJ bucky-ball - cijge;J Nghd;w) MFk;.

fhgdhdJ capu;fspd; mbg;gilahdJk; Nrjd ,urhadj;jpy; kpf Kf;fpakhdJkhd

%yfKk; MFk;. rpypf;fd;> N[u;khdpak; ,uz;Lk; ifj;njhopy; uPjpapy; gpujhdkhf

Fiwflj;jpfshfg; gad;gLfpd;wd. ,jw;F Nkyhfr; rpypf;fdhdJ mNrjd gy;gFjpa

ifj;njhopypy; ngupJk; gad;gLj;jg;gLfpd;wJ.

$l;lk; 14 %yfq;fspd; ,ay;Gfs; ml;ltiz 4.7 ,y; jug;gl;Ls;sd.

     C    **Si       **Ge           **Sn           **Pb
jiuepiy

,yj;jpudpiy

mikg;G [He]2s22p2 [Ne]3s23p2 [Ar]3d104s24p2       [Kr]4d105s25p2     [Xe]4f145d106s26p2

cNyhfMiu/ pm       -       -         -             158                       175

gq;fPl;L Miu/ pm       77     118      122             140                       154

cUFepiy/ °C   3730   1410      937             232                       327

M4+ Miu/ pm       -       -        53               69                         78

**  eilKiwapYs;s f.ngh.j. (cau;juk;) ghlj;jpl;lj;jpy; ,y;iy

4.4.2 ituKk; fhuPaKk;

ituKk; fhuPaKk; (ngd;rpw;fup / fpwigw;W)  Vftpd mZ(xNu mZf;fs;)r; rhyf

fl;likg;ghy; njhFf;fg;gl;Ls;sd. ituk; (sp3 fyg;G mZ> ehd;Kfp) MdJ fdtbt

gspq;Ff; fl;likg;G cilaJ. fhupak; (sp2 fyg;Gf; fhgd;> jsKf;Nfhzp) ,U jstbtf;

fhgd; gilfshf mLf;fg;gl;bUf;Fk;.  fhupaj;jpYs;s fhgd; - fhgd; gpizg;ghdJ

ituj;jpy; miktijtplf; Fiwthf (ituk; 154pm kw;Wk; kw;Wk; fpwigw; 141pm)

miktjw;Ff; fhuzk; fhgd; mZf;fspd; fyg;ghFk;. Xuplg;glhj ,yj;jpud;fs;

miktjhy; fhupak; xU kpd; kw;Wk; ntg;gk; flj;jkpahf mikfpwJ. (cU: 4.3)

fhupaj;jpYs;s fhgd; gilfspilNa nkd;ikahd ,ilf; ftu;r;rpfs; miktjhy;

fhupakhdJ xU rpwe;j cuha;T ePf;fpahf mikfpd;wJ.
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                          cU: 4.3    fhupaj;jpd; Xuplg;glhj  ,yj;jpud;fs;

GyuPd;fs; kw;nwhU fhgd; gpwjpUg;gj; njhluhFk;. GyuPd;fspy; fhgd; mZf;fs; Nfhs

tbtj;jpy; ,izf;fg;gl;bUf;Fk;. cU 4.4 ,y; fhupak;> ituk;> GyuPd; (C
60

) vd;gtw;wpd;

fl;likg;Gfs; fhl;lg;gl;Ls;sd.

                       (a)                                                (b)                                         (c)

       cU: 4.4  (a) fhupak;>       (b) ituk; kw;Wk;       (c)  GyuPd; (C
60

) fl;likg;Gfs;

4.4.3 fhgNdhu;xl;irl;L kw;Wk; fhgdPu;xl;irl;L

fhgNdhu;xl;irl;lhdJ epwkw;w> kzkw;w> cau; er;Rj;jd;ikahd thA. fhgNdhu;

xl;irl;bd; gpizg;G ntg;gTs;SiwahdJ C=O ,Yk; ghu;f;f cau;thdJ.  CO gpizg;G

ePskhdJ  ntspg;gilahd  C=O   gpizg;gpYk;  ghu;f;fr;  rpwpjhdjhFk;.  ,jpypUe;J

C kw;Wk; O ,w;F ,ilapy; fhgNdhu;xl;irl;bd; mikg;G gpizg;ghdJ xU ntspg;gilahd

C=O gpizg;G my;y vd KbT nra;ayhk;. C kw;Wk; O mZf;fs; ,uz;bw;Fk; ,ilNa

cs;s gpizg;Gj; jd;ikahdJ xU Kk;ikg; gpizg;ghFk;. CO ,d; cY}apapd;

fl;likg;ghdJ cU 4.5 ,Ys;sJ.

                 cU: 4.5 CO ,d; cY}apapd; fl;likg;G

,Uk;G cw;gj;jpapy; xU jho;j;jpahff; fhgNdhu;xl;irl;L gad;gLj;jg;gLfpd;wJ. NkYk;

fhgd; mZtpYs;s jdpr;Nrhb ,yj;jpud; fhuzkhf Cf;fy; jhf;fq;fspy; xU ,izap

ahf CO MdJ gq;fspg;Gr; nra;fpd;wJ.

sp2 fyg;G Xuplg;glhj Xgpw;wy;fs;
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fhgdPu;xl;irl;L (cU: 4.6)MdJ ,yz;ld; tpirfs; fhuzkhf jho;ntg;gepiy kw;Wk;

my;yJ cau; mKf;fj;jpd; fPo; jpz;kkhf;fg; glf;$bajhFk;. jpz;k CO
2
 (cyu;

gdpf;fl;b) MdJ rhjhuz tspkz;ly epge;jidfspd; fPo; gjq;fkhfp thAepiy

fhgdPu;xl;irl;L Mf cUthf;fg;gLfpd;wJ. czTf; ifj;njhopypy; nghJthf xU

ciwepiy fUtpahfTk; nraw;if kioia Mf;fTk; gad;gLfpwJ.

                 cU: 4.6  CO
2
  cY}apapd; fl;likg;G

4.4.4 fhgdpd; xl;Nrh mkpyk;

fhgdpd; xl;Nrh mkpyk; vd mwpag;gLk; fhNghdpf;fkpyk; (H
2
CO

3
)  MdJ xU

nkd;dkpykhFk;.  H
2
CO

3
 ,d; gpizg;gpd; fl;likg;ghdJ cU 4.7 ,y; jug;gl;Ls;sJ.

mKf;fj;jpd; fPo; ePupy; CO
2
 ,idf; fiug;gjd; %yk; fhNghdpf;fkpyk; Mf;fg;glKbAk;.

CO
2
(aq) + H

2
O(l)         H

2
CO

3
(aq)

H
2
CO

3
(aq) + H

2
O(l)         HCO

3
-(aq) + H

3
O+(aq)

HCO
3

-(aq) + H
2
O(l)         CO

3
2-(aq) + H

3
O+(aq)

                 cU: 4.7 H
2
CO

3
 gpizg;Gf; fl;likg;G

fhNghdpf;fkpyj;jpd; mkpyj;jd;ikahdJ mjpy; xl;rprd; mZTld; Neubahf

,izf;fg;gl;l Ijurd; mZthdJ xU GNuhj;jpud;  Mf fiurypy; tpLtpf;fg;gLtjdhy;

fhl;lg;gLfpwJ.

fhgdPu;xl;irl;lhdJ %yfq;fSld; jhf;fKw;W fhgNdw;Wfis cUthf;Ftjdhy;

mjd; mkpyj;jd;ik fhl;lg;gLfpwJ. kpif CO
2
 ,d; gpurd;dj;jhy; $l;lk; 1 kw;Wk; 2

,d; fhgNdw;Wfs; njhlu;e;J Ijurd; fhgNdw;Wfis cUthf;Ffpd;wd.

CO
2
(g) + 2NaOH(aq) Na

2
CO

3
(aq) + H

2
O(l)

Na
2
CO

3
(aq) + kpif CO

2
(g) + H

2
O(l)   2NaHCO

3
(aq)
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4.5 $l;lk; 15 %yfq;fs;

4.5.1 $l;lg;Nghf;Ffs;

$l;lk; 15 ,d; Kjy; %yfkhd iejurdhdJ mf;$l;lj;jpy; Vida %yfq;fspypUe;J

NtWgl;l ,ay;Gfisf; fhl;lg;gad;gLfpd;wJ. (ml;ltiz 4.8) $l;lk; 15 %yfq;fspd;

cNyhf ,ay;Gfs; $l;lj;jpy; fPo;Nehf;fp mjpfupj;Jr; nry;fpd;wJ. iejurd;> nghRguR

,uz;Lk; my;YNyhfq;fs;. mj;Jld; mit ,uz;Lk; -3 Kjy; +5 tiu xl;rpNaw;w

vz;fisf; fhl;Lfpd;wd. iejurd; MdJ xl;rprd; kw;Wk; GNshupDld; +5 xl;rpNaw;w

epiyfis mila KbAk;. typikahd Kk;ikg; gpizg;igf; (942 kJ mol-1) nfhz;bUg;g

jdhy; <u;iejurd;> N
2
 MdJ rhjhuz epge;jidapy; ngUksT rlj;JtkhdJ.  iejurd;

jtpu;e;j Vida %yfq;fs; jpz;kq;fshff; fhzg;gLfpd;wd. cau;e;j kpd;ndjpupay;G>

rpwpa mZthiu kw;Wk; d Xgpw;wy; ,d;ik fhuzkhf mf;$l;lj;jpy; Vida %yfq;fis

tpl iejurd; NtWgLfpwJ.

ml;ltiz 4.8  $l;lk; 15 %yfq;fspd; ,ay;Gfs;

      N     **P       **As           **Sb             **Bi
jiuepiy

,yj;jpudpiy

mikg;G [He]2s22p3       [Ne]3s23p3      [Ar]3d104s24p3     [Kr]3d105s25p3       [Xe]4f145d106s26p3

cNyhfMiu/ pm           -        -            -                -                      182

gq;fPl;L Miu/ pm          75   110          122               143                      152

cUFepiy/ °C       -210   44 (white)          613               630                      271

  590 (red)

ngsypq; kpd;ndjpu;jd;ik    3.0    2.2          2.2               2.0                      2.0

**   eilKiwapYs;s f.ngh.j. (cau;juk;) ghlj;jpl;lj;jpy; ,y;iy

4.5.2 iejurdpd; ,urhadk;

iejurd; (nfhjpepepiy -195.8 0C ) MdJ rhjhuz tspaKf;fj;jpy; ePupy; rpwpjsT

fiuaf;$baJ. MapDk; mKf;f mjpfupg;Gld; fiujpwd; $basT mjpfupf;Fk;. iejurd;

gpwjpUg;gq;fis Mf;Ftjpy;iy. <u;iejurdhdJ xU rpy jhf;fq;fis kl;LNk fhl;Lk;.

mtw;wpy; xd;W fPNo jug;gl;Ls;sJ.

3Mg(s) + N
2
(g)   Mg

3
N

2
(s)

iejurd; xU rlj;Jt thA vdpDk; cau; epge;jidapy; mjd; ,urhadj; jhf;fq;fs;

epfo;fpd;wd. kpd;nghwpahy; toq;fg;gLk; Gwr; rf;jp %yk; iejurdhdJ cldbahf

xl;rprDld; jhf;fKWfpd;wJ. ,j;jhf;fk; kpd;dy; eilngWk;NghJ ,aw;ifapy;

mikfpd;wJ.

N
2
(g) + 2O

2
(g) 2NO

2
(g)

iejurdhdJ -3 ,ypUe;J +5 tiu xl;rpNaw;w epiyfisf; fhl;Lfpd;wJ.  ,t;nthl;rp

Naw;w epiyf;Fupa Nru;itfs; ml;ltiz 4.9 ,y; fhl;lg;gl;Ls;sd.
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ml;ltiz  4.9   iejurdpd; xl;rpNaw;w epiyfs;

xl;rpNaw;w epiy Nru;it #j;jpuk;   gpizg;gpd; fl;likg;G

-3 Ammonia NH
3

-2 Hydrazine N
2
H

4

-1 Hydroxylamine NH
2
OH

0 Dinitrogen N
2

+1 Dinitrogenmonoxide N
2
O

+2 Nitrogenmonoxide NO

+3 Dinitrogentrioxide N
2
O

3

+4 Nitrogendioxide NO
2

+4 Dinitrogentetroxide N
2
O

4

+5 Nitric acid HNO
3

+5 Dinitrogenpentoxide N
2
O

5
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4.5.3 iejurdpd; xl;Nrh mkpyq;fs;

iejurd; mkpykhdJ rhjhuz tspkz;ly epge;jidfspy; cWjpaw;wjhf mikAk;

xU nkd;dkpykhFk;. iejuR mkpyj;jpd; gpizg;gpd; fl;likg;G cU 4.8 ,y; jug;gl;

Ls;sJ.

          cU: 4.8  iejuR mkpyj;jpd; gpizg;gpd; fl;likg;G

iejuR mkpykhdJ ,Utoptpfhuj;jpyPLgl;L iej;jpupf;F mkpyj;ijAk; epwkw;w

iejurNdhu; xl;irl;L thAitAk; cUthf;Fk;.

3HNO
2
(aq) HNO

3
(aq) + 2NO(g) + H

2
O(l)

iejurNdhu; xl;irl;L> njhlu;e;J xl;rprDld; jhf;fk; miltjhy; nrq;fgpy epw

iejurdPu; xl;irl;L cUthfpd;wJ.

2NO(g) + O
2
(g) 2NO

2
(g)

iej;jpupf;fkpyk; (cU: 4.9) xU vz;nza;jd;ikahd hazardous jputk; MFk;. ,t;tkpy

khdJ Xu; td;xl;rpNaw;Wk; fUtpahf cf;fpukhd ,urhadj; jhf;fq;fisj; juf;$baJ.

      cU: 4.9   iej;jpupf;fkpyj;jpd; gpizg;gpd; fl;likg;G

xspapd; J}z;lyhy; gpupif Vw;gLtjhy; iej;jpupf;fkpykhdJ xl;rpridAk; iejurdPu;

xl;irl;ilAk; cUthf;Ffpd;wJ.

4HNO
3
(aq) h 4NO

2
(g) + O

2
(g) + 2H

2
O(l)

,f;fhuzj;jpdhy; nrwp HNO
3
 MdJ Ma;T$lj;jpy; fgpyepwf; fz;zhbg; Nghj;jy;fspy;

fsQ;rpag;gLj;jg;gLfpwJ>

iej;jpupf;fkpyj;jpd; xl;rpNaw;Wk; kw;Wk; jho;j;jy; jhf;fq;fs;

Ijhd iej;jpupf;fkpykhdJ cNyhfq;fSld; jhf;fKw;W cNyhf iej;jpNuw;W kw;Wk;

Ijurd; thAitj; jUfpwJ. ,j;jhf;fq;fspy; Ijurd; njhlughf iej;jpupf;fkpykhdJ

xl;rpNaw;Wk; fUtpahfj; njhopw;gLfpd;wJ. kfdPrpak; kw;Wk; nrk;Gld; jhf;fq;fspd;NghJ

iejurd; njhlu;ghfr; nrwpe;j iej;jpupf;fkpyk; Xu; fUtpahfj; njhopw;gLfpd;wJ.

Mg(s) + dil. 2HNO
3
(aq) Mg(NO

3
)

2
(aq) + H

2
(g)

Mg(s) + conc. 4HNO
3
(l) Mg(NO

3
)

2
(aq) + 2NO

2
(g) + 2H

2
O(l)

3Cu(s) + dil. 8HNO
3
(aq) 3Cu(NO

3
)

2
(aq) + 2NO(g) + 4H

2
O(l)

Cu(s) + conc. 4HNO
3
(l)  Cu(NO

3
)

2
(aq) + 2NO

2
(g) + 2H

2
O(l)
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my;YNyhfq;fshd fhgd; kw;Wk; fe;jfk; Nghd;wtw;Wld; nrwp. HNO
3
 MdJ xU

xl;rpNaw;Wk; fUtpahfj; njhopw;gLfpd;wJ.

C(s) + conc. 4HNO
3
(l)  CO

2
(g) + 4NO

2
(g) + 2H

2
O(l)

S(s) + conc. 6HNO
3
(l)  H

2
SO

4
(l) + 6NO

2
(g) + 2H

2
O(l)

4.5.4 mNkhdpahTk; mjd; cg;Gf;fSk;

mNkhdpahthdJ xU epwkw;w rpwg;ghd kzKila thA.

NH
3
(g) + H

2
O(l)            NH

4
OH(aq)

mNkhdpak; Ijnuhl;irl;L xU nkd;%yk; mj;Jld; gFjp gpupifaile;J mNkhdpak;

mad;fisAk; Ijnuhl;irl;L mad;fisAk; nfhLf;fpwJ.

NH
4
OH(aq)            NH

4
+(aq) + OH-  (aq)

kw;iwa ve;j xU %yq;fisg; Nghd;Nw ,JTk; Ijhd mkpyq;fSld; cg;Gf; fiuriy

cUthf;Fk;.

2NH
4
OH(aq) + dil. H

2
SO

4
(aq)   (NH

4
)

2
SO

4
(aq) + 2H

2
O(l)

ePu;f;fiurypy; mNkhdpak; madpd; ePu;g;gFg;ghdJ ,iz %ykhd mNkhdpahit

cUthf;Fk;.

NH
4

+(aq) + H
2
O(l)            NH

3
(aq) + H

3
O+(aq)

vy;yh mNkhdpak; cg;GfSk; fhuq;fSld; jhf;fKw;W mNkhdpahit cUthf;Fk;.

NH
4
Cl(aq) + NaOH(aq)   NaCl(aq) + NH

3
 (g) + H

2
O(l)

mNkhdpahtpd; jhf;fq;fs;

mNkhdpahthdJ FNshupDld; jho;j;Jk; fUtpahfj; njhopw;gLtJld; ,q;F cUthFk;

tpisTfs; gad;gLj;jg;gLk; mNkhdpah kw;Wk; FNshupdpd; msTf;F Vw;g khWgLfpd;wd.

kpif mNkhdpah FNshupDld; iejurd; thAit tpisTfspy; xd;whf nfhLf;fpd;wJ.

vt;thwhapDk; kpif FNshupdhdJ iejurd; Kf;FNshiul;il tpisTfspy; xd;whf

nfhLf;fpd;wJ. NkYk; ,r;Nru;it ePiuj; njhw;W mfw;wg; gad;gLk;.

kpif mNkhdpah> 8 NH
3
(g) + 3 Cl

2
(g)  N

2
(g) + 6 NH

4
Cl(s)

cUthFk; HCl MdJ jhf;fKwhj mNkhdpahTld; njhlu;e;J jhf;fKw;W  NH
4
Cl I

cUthf;Fk;.

kpif FNshupDld; 3 Cl
2(
g) + NH

3
(g)  3 HCl(g) + NCl

3
(l)

iejurd; Kf;FNshiul;lhdJ xU gq;fPl;L FNshiul;L. ,J ePUld; jhf;fKw;W

mNkhdpahitAk; cgFNshuR mkpyj;ijAk; (hypochlorous acid) cUthf;Fk;.

cgFNshuR mkpyj;ij cUthf;Fk; jfthy; iejurd; Kf;FNshiul;lhdJ ePiuj;

njhw;WePf;fg; gad;gLk;.

NCl
3
(l) + 4H

2
O(l) NH

4
OH(aq)+ 3HOCl(aq)
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thAepiy mNkhdpahthdJ Ijurd; FNshiul;Lld; jhf;fpj; jpz;k mNkhdpak;

FNshiul;bd; ntz;Gifia cUthf;Fk;. ,J mNkhdpahtpw;F xU cWjpg;ghl;Lr;

NrhjidahFk;.

NH
3
(g) + HCl(g) NH

4
Cl(s)

CuO kw;Wk; Cl
2
 cld; mNkhdpahthdJ xU nkd; jho;j;Jk; fUtpahfj; njhopw;gLfpd;wJ.

3CuO(s) + 2NH
3
(g) N

2
(g) + 3Cu(s) + 3H

2
O(g)

2NH
3
(g) + 3Cl

2
(g)   N

2
(g) + 6HCl(g)

cau; epge;jidfspy; xl;rpNaw;Wk; fUtpahfTk; mNj Neuj;jpy; xU mkpykhfTk;

cNyhfq;fSld; njhopw;gLfpd;wJ.

2Na(s) + 2NH
3
(l)  2NaNH

2
(l) + H

2
(g)

3Mg(s) + 2NH
3
(l) Mg

3
N

2
(l) + 3H

2
(g)

mNkhdpak; cg;Gfspd; ntg;gg;gpupif

rpy mNkhdpak; cg;Gf;fs; ntg;gg;gLj;Jk;;NghJ gpupifAw;W mNkhdpah thAitAk;

mkpy thAf;fisAk; cUthf;Fk;.

(NH
4
)

2
CO

3
(s) 2NH

3
(g) + CO

2
(g) + H

2
O(g)

NH
4
Cl(s)        NH

3
(g) + HCl(g)

(NH
4
)

2
SO

4
(s)  NH

3
(g) + H

2
SO

4
(g)*

*,j;jhf;fj;jpd; tpisTfs; epgejidfspw;F Vw;g NtWgl KbAk;.

vt;thwhapDk; #lhf;fg;gLk;NghJ rpy mNkhdpak; cg;Gfspy; cs;s mdad;fshy;

mNkhdpak; mad; xl;rpNaw;wg;gLtjhy; gy tpisTfs; cUthFk;.

NH
4
NO

2
(s)      N

2
(g) + 2H

2
O(g)

NH
4
NO

3
(s)      N

2
O(g) + 2H

2
O(g)

(NH
4
)

2
Cr

2
O

7
(s) N

2
(g) + Cr

2
O

3
(s) + 4H

2
O(g)

mNkhdpak; cg;Gf;fis ,dq;fhzy;

vy;yh mNkhdpak; cg;GfSk; NaOH cld; ntg;gk; Vw;Wk; NghJ mNkhdpah thAitj;

jUk;. ,t;thA nrwpe;j HCl ,y; eidj;j fz;zhbf;NfhYld; ntz;J}kk; mNkhdpak;

FNshiul;ilj; jUk;.

NH
4
+(aq) + OH¯(aq) NH

3
(g) + H

2
O(l)

NH
3
(g) + HCl(g)       NH

4
Cl(s) ntz;J}kk;
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iej;jpNuw;wpd; jhf;fq;fs;

iron(II)/ nrwp. H
2
SO

4
 cld; jhf;fKw tplg;gl;L iej;jpNuw;W maid ,dq;fhzyhk;.

,J fgpytisar; Nrhjid vd mwpag;gLk;.  [Fe(NO)]2+ fgpy  tisak; Nrhjidf;

Fohapy; cUthtJ iej;jpNuw;wpd; gpurd;dj;ij cWjpg;gLj;Jk;.

2NO
3
- (aq) + 4H

2
SO

4
(l) + 6Fe2+(aq)  6Fe3+(aq) + 2NO(g) + 4SO

4
2- (aq) + 4H

2
O(l)

Fe2+(aq)+ NO(g)   [Fe(NO)]2+(aq)

   (fgpyepwk;)

Njtjhtpd; fyg;GNyfk; my;yJ Al / NaOH cld; iej;jpNuw;wpd; jhf;fj;jpy;; mNkhdpah

cUthFk;.

3NO
3
- (aq) + 8Al(s) + 5OH-(aq) + 18H

2
O(l)  3NH

3
(g) + 8[Al(OH)

4
]-(aq)

4.6 $l;lk; 16 %yfq;fs;

4.6.1 $l;lg; Nghf;Ffs;

$l;lk; 16 ,d; Kjy;%yfkhd xl;rprdhdJ mf;$l;lj;jpd; Vida %yfq;fspypUe;J

NtWgl;l ,ay;Gfisf; fhl;LfpwJ. $l;lj;jpy; fPo;Nehf;fp cNyhf elj;ij mjpfupf;fpd;wJ.

vt;thwpUg;gpDk; $l;lk; 16 ,d; ve;jnthU %yfKk; cz;ikahd cNyhfkhf elg;gJ

,y;iy. xl;rprd; kw;Wk; fe;jfk; ,uz;Lk; my;YNyhfq;fs;. ,f;$l;lj;jpy; Vida

%yfq;fs; cNyhfk; kw;Wk; my;YNyhf ,ay;Gfisf; fhl;Lfpd;wd. xl;rprd; kl;LNk

thA. $l;lj;jpy; Vida %yfq;fs; jpz;kq;fs;. xl;rprd; jtpu;e;j $l;lj;jpd; Vida

%yfq;fs; +6 Kjy; -2 tiuapyhd ,ul;ilvz; xl;rpNaw;w vz;fisf; fhl;Lfpd;wJ.

+6 kw;Wk; -2 xl;rpNaw;w epiyfspd; cWjpj;jd;ik $l;lj;jpy; fPo;Nehf;fpf; FiwAk;.

mNjrkak; +4 xl;rpNaw;wepiyapd; cWjpj;jd;ik mjpfupf;fpd;wJ.

ml;ltiz 4.10   $l;lk; 16 %yfq;fspd; ,ay;Gfs;

      O       S       **Se           **Te             **Po
jiuepiy

,yj;jpudpiy

mikg;G [He]2s22p4     [Ne]3s23p4      [Ar]3d104s24p4       [Kr]4d105s25p4       [Xe]4f145d106s26p4

madhiuX2-/ pm     140     184        198                221                         -

gq;fPl;L Miu/ pm       73     103        117                137                       140

cUFepiy/ °C    -218     113   (±) 217                450                       254

ngsypq;

kpd;ndjpu;j;jd;ik      3.4       2.6         2.6                 2.1                       2.0

1k; ,yj;jpud; Vw;wy;
ntg;gTs;Siw/ kJ mol-1

X
(g)

 + e X-
(g)

    -141     -200        -195                -190             -183

2k; ,yj;jpud; Vw;wy;
ntg;gTs;Siw/ kJ mol-1

X-
(g)

 + e  X2-
(g)

      844      532            -                    -                          -

** eilKiwapYs;s f.ngh.j.(cau;juk;) ghlj;jpl;lj;jpy; ,y;iy
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4.6.2 $l;lk; 16 ,d; Ijiul;Lfs;

$l;lk; 16 ,d; %yfq;fs; IjurDls; vspa Ijiul;Lfis cUthf;Ffpd;wd.mit

ahTk; gq;fPl;L Ijiul;Lfs;. $l;lj;jpd; Ijiul;Lfspy; Nju;e;njLf;fg;gl;l ,ay;Gfspd;

NtWghL fPNo ml;ltiz 4.11 ,y; fhl;lg;gl;Ls;sJ.

ml;ltiz 4.11   $l;lk; 16 ,d; Ijiul;Lfspd; Nju;e;njLf;fg;gl;l ,ay;Gfs;

H
2
O H

2
S H

2
Se H

2
Te

     cUFepiy/ °C 0.0 -85.6 -65.7 -51

     nfhjpepiy / °C 100.0 -60.3 -41.3 -4

     gpizg;GePsk;/ pm 96 134 146 169

     gpizg;G Nfhzk;/ ° 104.5 92.1 91 90

$Ljyhd Ijurd; gpizg;G mikAk; jd;ikahy; H2O MdJ $l;lj;jpd; Vida

Ijiul;Lfistpl mrhjhuzkhf cau;e;j nfhjpepiy kw;Wk; cUFepiyia cilaJ.

$l;lj;jpd; Vida vy;yh Ijiul;Lf;fspd; kj;jpapy; ePu; kl;LNk xNunahU er;Rj;jd;ik

aw;w Ijiul;lhFk;.

ikamZtpd; gUkd; mjpfupg;gpd; fhuzkhfg; gq;fPl;L Ijiul;Lfspd; gpizg;G ePsj;jpy;

NtWghl;bid mtjhdpf;fg;glKbAk;. MfNt fPo;Nehf;fpg; gpizTf; Nfhzq;fs;

mjpfupf;fpd;wJ.

gpizg;Gr;Nrhb ,yj;jpud;fspd; kPjhd jdpr;Nrhb ,yj;jpud;fs; js;Sif Fiwthf

miktjhy; $l;lj;jpy; fPo;Nehf;fpr; nry;Yk; NghJ gq;fPl;Lg;gpizT Nfhzq;fs; Fiwe;J

nry;fpd;wd.  H
2
S, H

2
Se kw;Wk; H

2
Te  gpizTf;NfhzkhdJ 90°f;F mz;ikahf

mikfpd;wd.  ,jw;F Nkyjpfkhf nrydpak; kw;Wk; njY}upak; Mfpad tpNrlkhf

IjurDld; ,ize;J nfhs;tjw;F J}a p Xgpw;wy;fis gad;gLj;Jtjdhy; ,e;epiyik

cs;sjhff; fUjyhk;.

4.6.3 xl;rprd;

xl;rprdhdJ ,U gpwjpUg;gq;fs; <u;xl;rprd; (O
2
) kw;Wk; %nthl;rprd; (XNrhd; O

3
)

cilaJ. <u; xl;rprdhdJ epwkw;w> kzkw;w> kw;Wk; ePupy; rpwpjsT fiuAk; thAthFk;.

XNrhd; %f;ifj; Jisf;Fk; kzKilaJ. XNrhdpd; gpizTf; Nfhzk; 111.50. ,t;tpU

gpwjpUg;g thAf;fSk; fPNo fhl;lg;gl;Ls;sd.

                                    (a)              (b)

   cU: 4.10  xl;rprdJk; XNrhdpdJk; fl;likg;Gfs;
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nghl;lhrpak; FNuhNkw;W kw;Wk; Ijurd; gunthl;irl;bd; Cf;fw; gpupiffs;  (Cf;fp

Kd;dpiyapy;) xl;rprd; jahupf;fg; gad;gLk;.

2KClO
3
(s)  2KCl(s) + 3O

2
(g), - MnO

2
 / Pt Kd;dpiyapy; ntg;gkhf;fy;

2H
2
O

2
(aq)  2H

2
O(l) + O

2
(g), - MnO

2
  Kd;dpiyapy; ntg;gkhf;fy;

cNyhfq;fs; <u;xl;rprDld; jhf;fKw;W cNyhf xl;irl;Lf;fis cUthf;Ffpd;wd.

<u; xl;rpridtpl XNrhd; xU typjhd xl;rpNaw;Wk; fUtpahFk;. mgptpUj;jp mile;j

ehLfs; gytw;wpy; XNrhdhdJ ePupYs;s Neha;f;fpUkpfis mopj;J njhw;WePf;fy;

nra;tjw;Fg; gad;gLfpwJ. FNshupidg; Nghyd;wp> XNrhdhdJ ghjpg;ghd gf;ftpisT

fisj; J}a;jhf;fypd;NghJ cUthf;Ftjpy;iy.

4.6.4 fe;jfk;

fPNo tpsf;fpathW fe;jfj;ijg; ghFgLj;j KbAk;.

fe;jfk;

   gspq;FU tbtk;                   gspq;FUtw;w tbtk;

rha;rJufe;jfk; xUrupTf;fe;jfk; gpsh];bf  $o;     fe;jfg;ghy;

(-fe;jfk;) (-fe;jfk;) (fsp)

       cU:  4.11 fe;jfj;jpd; ghFghL

xl;rprd; Nghyd;wp ,ul;ilg; gpizg;Gfistplf; fe;jfkhdJ jkf;Fs; jhNk xw;iwg;

gpizg;Gfis Mf;Ffpd;wJ. ngUksT fhzg;gLk; gpwjpUg;gkhdJ rha;rJuf; fe;jfkhFk;.

,J  fe;jfk; (-S
8
) vdg;gLfpwJ. ,J vl;L cWg;gpdu; nfhz;l> tisnespf;

fl;likg;Gila fpuPltbt mikg;ghFk;. ,J fPNo fhl;lg;gl;Ls;sJ. ,jid 9300f;F

Nky; #lhf;Fk;NghJ -S
8
 ,jd; xOq;fikg;ghdJ kw;nwhU nghJthff; fhzg;gLk;

tbtkhd fe;jfk; S

 Mf khw;wkilfpd;wJ. ,t;tpU tbtq;fSk; xd;W kw;wjpd;

gpwjpUg;gkhFk;.

 (a)                (b)                  (c)

  cU: 4.12 (a) fpuPltbtk; S8          (b)  rha;rJu fe;jfk;       (c)  xUrupTf;fe;jfk;

d d

d d d d d
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gspq;FU tbtq;fshd rha;rJuk; kw;Wk; xUrupTf; fe;jfq;fs; S
8
 tisaq;fis

cila fpuPl tbtq;fshFk;. rha;rJug; gspq;Ffs; kw;Wk; Crp Nghd;w tbtKila

xUrupTg; gspq;Ffs; ,UNtW topKiwfspy; ,jd; mikg;ghdJ xOq;fikf;fg;glKbAk;.

950C f;F fPo; rha;rJu tbtKila cWjpahd gspq;FU gpwjpUg;gkhf mikAk;.

cUfpa fe;jfj;ij ePUf;Fs; Cw;wg;gLk;NghJ fe;jfj;jpd; xU kPs;jd;ikAila gspq;FU

tw;w fe;jf tbtk; Njhd;Wk; jpwe;j rq;fpyptbtKila cUfpa fe;jfj;ijr; rLjpahff;

Fspu;tpf;Fk;NghJ jput fe;jfkhdJ jpwe;j rq;fpypAilaJk; gspq;FUtw;wJkhd

fe;jfkhf khw;wkilAk;. gspq;FUtw;w fe;jftbtkhdJ Neuj;Jld; gspq;FUf; fe;jfkhf

khw;wkilAk;. gspq;FUtw;w fe;jf tbtkhdJ thl;lj;jf;fJ (malliable). Mdhy;

cWjpaw;wJ.

4.6.5 xl;rprd; nfhz;l Nru;itfs;

ePu; kw;Wk; Ijurd; gunthl;irl;L

H
2
O ,dJk; H

2
O ,dJk; fl;likg;Gfs; fPNoAs;s cUf;fspy; fhl;lg;gl;Ls;sd.

    cU: 4.13       (a) H
2
O,           (b) H

2
O

2
 ,d; tbtq;fs;

ePuhdJ ngUkstpy; gad;gLj;jg;gLk;;; fiug;ghdhFk;. ePu; gpd;tUkhW madhf;fkilAk;.

,J ePupd; Ramadhf;fk; vdg;gLk;.

2H
2
O(l)  H

3
O+(aq) + OH-(aq)

xU <u;top ,ay;G %yf;$whdJ GNuhj;jpud; Vw;wy; my;yJ ,oj;jy; my;yJ ,uz;Lkhf

mikaKbAk;.  ePuhdJ xU <u;top ,ay;Gr; Nru;itahFk; Vnddpy; mJ GNuhj;jpuid

Vw;f my;yJ GNuhj;jpuid tpLtpf;Fk; jpwDilaJ. ePupd; <upay;G elj;ij fPNo

fhl;lg;gl;Ls;sJ.

H
2
O(l) + HCl(aq) H

3
O+(aq) + Cl-(aq)

H
2
O(l) + NH

3
(aq)            NH

4
+(aq) + OH-(aq)
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4.6.6 Ijurd; gunthl;irl;L

Ijurd; ngnuhf;irl;L xU Kidthf;fkw;w %yf;$W (H
2
O

2
)  H

2
O

2
 %yf;$W xU

jsj;jpy; ,y;yhj ,uz;L OH $l;lq;fis cilaJ. thA epiyapy; %yf;$W tbtk;

tise;j tbtKilaJ.  H-O-O-H gpizg;Gf; Nfhzk; 94.8°. cU 4.13 ,y; fhl;ba

fl;likg;G  ‘O’ mZfspYs;s jdpr;Nrhb ,yj;jpud;fSf;fpilapyhd js;Sif tpiria

,opthf cilaJ. cU 4.13 ,y; fhl;bathW ,U  H-O $l;lq;fs; jk;kpilNa 111.5°

NfhzKilad.

mjpfsT Ijurd; gpizg;Gf; fhuzkhf H
2
O

2 
xU ghFj;jd;ikAs;s jputk;. H

2
O

2

xl;rpNaw;Wk; fUtpahfTk; jho;j;Jk; fUtpahfTk; njhopw;glyhk;. mJ xl;rpakpykhf

xl;rpNaw;wkilAk;> ePuhf jho;j;jy; milAk;.

jho;j;jy; miuj;jhf;fk;:

H
2
O

2
(aq) + 2H+(aq) + 2e   2H

2
O(l)

xl;rpNaw;wy; miuj;jhf;fk;

H
2
O

2
(aq)  2H+(aq) + O

2
(g) + 2e

,Utop tpfhuk;

2H
2
O

2
(aq)   O

2
(g) + 2H

2
O(l)

H
2
O

2
 ,d; jhf;fq;fs ;

H
2
O

2
 xU xl;rpNaw;Wk; fUtpahf@

H
2
O

2
(aq) + 2H+(aq) + 2I-(aq)      I

2
(aq) + 2H

2
O(l)

H
2
O

2
(aq) + 2H+(aq) + 2Fe2+(aq) 2Fe3+(aq) + 2H

2
O(l)

H
2
O

2
 xU jho;j;Jk; fUtpahf@

2MnO
4
-(aq) + 5H

2
O

2
(aq) + 6H+(aq)  2Mn2+(aq) + 5O

2
(g) + 8H

2
O(l)

Cr
2
O

7
2-(aq) + 3H

2
O

2
(aq) + 8H+(aq)    2Cr3+(aq) + 7H

2
O(l) + 3O

2
(g)

4.6.7 fe;jfj;ijf; nfhz;bUf;Fk; Nru;itfs;

Ijurd; ry;igl;L

Ijurd; ry;igl;L  H
2
S MdJ xU epwkw;w> er;Rj;jd;ikahd kw;Wk; mkpyj;jd;ikahd

thA. ,J ~~mOfpa ($o;) Kl;il|| kzKila thA. cNyhf ry;igl;Lfspw;F xU

td;dkpyj;ijr; Nru;g;gjd; %yk; H
2
S I Mf;f KbAk;. ,J ePupy; fiue;J nkd;dkpyf;

fiuriyj; jUfpd;wJ.
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Ijurd; ry;igl;bd; jhf;fq;fs;

H
2
S MdJ td;fhuq;fSld; xU mkpykhfr; nraw;gLk;.

NaOH(aq) + kpifH
2
S(g)  NaHS(s) + H

2
O(l)

kpif 2NaOH(aq) +  H
2
S(g) Na

2
S(s) + 2H

2
O(l)

H
2
S MdJ cNyhfq;fSld; xU mkpykhfTk; mNjrkak; xU xl;rpNaw;Wk; fUtpahfTk;

njhopw;gLfpd;wJ.

2Na(s) + kpif 2H
2
S(g) 2NaHS(s) + H

2
(g)

2Na(s) + kl;Lg;gLj;jpa H
2
S(g) Na

2
S(s) + H

2
(g)

Mg(s) + H
2
S(g) MgS(s) + H

2
(g)

H
2
S xU jho;j;Jk; fUtpahf@

2KMnO
4
(aq)+3H

2
SO

4
(aq)+5H

2
S(g)  K

2
SO

4
(aq)+5S(s)+2MnSO

4
(aq)+8H

2
O(l)

K
2
Cr

2
O

7
(aq)+4H

2
SO

4
(aq)+3H

2
S(g)   K

2
SO

4
(aq)+Cr

2
(SO

4
)

3
(aq)+3S(s)+7H

2
O(l)

2H
2
S(aq) + SO

2
(g) 3S(s) + 2H

2
O(l)

fe;jftPnuhl;irl;L

fe;jftPnuhl;irl;lhdJ ePupw; fiuaj; jf;fJk;  epwkw;wJkhd thA. fe;jf<nuhl;irl;L

xU xl;rpNaw;Wk; kw;Wk; jho;j;Jk; fUtpahfr; nraw;gLk;.

fe;jftPnuhl;irl;bd; jhf;fq;fs;

xU xl;rpNaw;Wk; fUtpahf@

2Mg(s) + SO
2
(g) 2MgO(s) + S(s)

3Mg(s) + SO
2
(g) 2MgO(s) + MgS(s)

xU jho;j;Jk; fUtpahf@

5SO
2
(g) + 2KMnO

4
(aq) + 2H

2
O(l) K

2
SO

4
(aq) + 2MnSO

4
(aq) + 2H

2
SO

4
(aq)

3SO
2
(g) + K

2
Cr

2
O

7
(aq) + H

2
SO

4
(aq) K

2
SO

4
(aq) + Cr

2
(SO

4
)

3
 (aq)+ H

2
O(l)

SO
2
(g) + 2FeCl

3
(aq) + 2H

2
O(l) H

2
SO

4
(aq) + 2FeCl

2
(aq) + 2HCl(aq)
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4.6.8 fe;jfj;jpd; xl;rpakpyq;fs;

fe;jfj;jpd; nghJthd xl;rpNaw;w epiyfs;  -2, 0, +2, +4 kw;Wk;  +6.

ry;g+upf; mkpyk;

ry;g+upf;fkpykhdJ xU <u;GNuhj;jpupf;F td;dkpykhFk;. fe;jf %nthl;irl;L ePUld;

jhf;fKw;W ry;g+upf;fkpyj;ij cUthf;Fk;.

SO
3
(g) + H

2
O(l)  H

2
SO

4
(aq)

H
2
SO

4
(aq) + H

2
O(l) HSO

4
-(aq) + H

3
O+(aq)

HSO
4
-(aq) + H

2
O(l) SO

4
2-(aq) + H

3
O+(aq)

nrwp H
2
SO

4
 MdJ ePu; mfw;Wk; fUtpahfj; njhopw;gLk;.

C
6
H

12
O

6
(s)   6C(s) + 6H

2
O(g)

C
2
H

5
OH(l)   C

2
H

4
(g) + H

2
O(l)

nrwpe;j #lhd ry;g+upf;fkpykhdJ xU xl;rpNaw;Wk; fUtpahfr; nraw;gl KbAk;.

cNyhfq;fSld;@

2H
2
SO

4
(l) + Mg(s) SO

2
(g) + MgSO

4
(aq) + 2H

2
O(l)

2H
2
SO

4
(l) + Cu(s) SO

2
(g) + CuSO

4
(aq) + 2H

2
O(l)

my;YNyhfq;fSld;@

S(s) + 2H
2
SO

4
(l) 3SO2(g) + 2H

2
O(l)

C(s) + 2H
2
SO

4
(l) CO

2
(g) + 2SO

2
(g) + 2H

2
O(l)

Ijhd H
2
SO

4
 MdJ xU mkpykhfr; nraw;gLk;.

H
2
SO

4
(aq) + 2NaOH(aq) Na

2
SO

4
(aq) + 2H

2
O(l)

H
2
SO

4
(aq) + Mg(s) MgSO

4
(aq) + H

2
(g)

ePUf;F ,U H+ mad;fis toq;fp xU GNuhj;jpuNdw;wpahff; fPo;f;fz;lthW Ijhd

ry;g+upf;fkpykhdJ  xU Ijhd mkpykhfr; nraw;gLfpwJ.

H
2
SO

4
(aq) + 2H

2
O(l)  SO

4
2-(aq) + 2H

3
O+(aq)

              cU: 4.14  ry;g+upf;fkpyj;jpd; fl;likg;G
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ry;g+uR mkpyk;

tspapd; xl;rpNaw;wy; %yk; ry;g+uR mkpykhdJ vg;NghJk; rpwpa msT ry;g+upf;

fkpyj;jpidf; nfhz;likAk;. ry;g+uR mkpykhdJ ePupy; fiue;Js;s xl;rprDld;

jhf;fKw;Wr; ry;g+upf;fkpyj;ij cUthf;Fk;. ,jd; fl;likg;G cU 4.15 ,y; jug;gl;Ls;sJ

,t;tkpykhdJ ry;g+upf;fkpyj;jpYk; ghu;f;f nkd;dkpykhFk;.

             cU: 4.15  ry;g+uR mkpyj;jpd; fl;likg;G

jNahry;g+upf;fkpyk; (fe;jf ry;g+upf;fkpyk ; /  thiosulphuric acid)

jNahry;g+upf;fkpyj;jpd; cg;Gfs; kl;LNk cWjpahdit. mj;Jld; jNahry;g+upf;fkpykhdJ

xl;rpNaw;wj;jpw;Fk; mNjNghy; jho;j;jYf;Fk; cl;gl;Lf; fe;jfj;ijAk; mj;Jld;

fe;jftPnuhl;irl;ilAk; tpisTfshf cUthf;f KbAk;. jNahry;g+upf;fkpyk; xU

nkd;dkpykhFk;. ePu;f;fiurypy; ry;g+upf;fkpykhdJ gpupifAw;Wf; fe;jfj;ij cila

tpisTfis cUthf;f KbAk;.

H
2
S

2
O

3
(aq)  S(s) + SO

2
(g) + H

2
O(l)

jNahry;g+upf; mad; xU jho;j;Jk; fUtpahfj; nraw;glf; $baJ.

2S
2
O

3
2-(aq) + I

2
(aq) S

4
O

6
2-(aq) + 2I-(aq)

jNahry;g+upf;fkpyj;jpdJk; jNahry;g+upf; madpdJk; fl;likg;Gfs; fPNoAz;L. ,t;tpU

fl;likg;GfspYk; ikaj;jpYs;s fe;jfmZtpd; xl;rpNaw;w vz; +4 ck; mNjNghd;W

xU me;jj;jpYs;s fe;jf mZtpw;Fg; g+r;rpaKk; mikAk;.

        cU: 4.16   jNahry;g+upf;fkpyk; kw;Wk; jNahry;Ngw;W mad;

4.7 $l;lk; 17 %yfq;fs;

4.7.1 $l;lg; Nghf;Ffs;

myrd;fs; jhf;Fjpwd; $bad. mj;Jld; Nru;itfshf kl;LNk ,aw;ifapy;

fhzg;gLfpd;wd. GNshupdhdJ kpfTk; kpd;ndjpupay;G $ba %yfk; mj;Jld; -1

kw;Wk; 0 xl;rpNaw;w epiyfis kl;LNk fhl;LfpwJ. GNshupd; jtpu;e;j myrd;fs; -1

Kjy; +7 tiuapyhd vy;yh xl;rpNaw;w epiyfspYk; Nru;itfisAk; mNefkhf
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cUthf;ff;$bad. vdpDk; GNuhkpdpw;F +7 xl;rpNaw;w epiy cWjpaw;wJ. cau;

kpd;ndjpu;j;jd;ikAk; rpwpa mZthiuAk; fhuzkhf GNshupdhdJ Vida %yfq;fspy;

cau; xl;rpNaw;w epiyfistplTk; cWjpahf mikaf;$baJ.

$l;lj;jpy; fPo;Nehf;fpr; nry;Yk;NghJ myrd;fspd; xl;rpNaw;wj; jpwd; Fiwe;J nry;fpwJ.

GNshupd; kpf typikahd xl;rpNaw;Wk; fUtpahFk;. myrd;fspd; jhf;Fjpwd; $l;lj;jpy;

fPo;Nehf;fpf; Fiwe;J nry;fpwJ. myrd;fspd; ,lg;ngau;r;rpj; jhf;fq;fisg; gad;gLj;J

tjd; %yk;  ,jid tpsf;f KbAk;.

Cl
2
(aq) + 2Br-(aq) 2Cl-(aq) + Br

2
(aq)

Br
2
(aq) + 2I-(aq)   2Br-(aq) + I

2
(aq)

miwntg;gepiyapy; GNshupDk; FNshupDk; KiwNa ntspwpa kQ;rs; kw;Wk; ntspwpa

gr;ir epw thAf;fshFk;. GNuhkpdhdJ Mtpg;gwg;Gila> nrq;fgpyj; jputkhfTk;

mabdhdJ kpDkpDg;ghd fUCjhj; jpz;kkhfTk; mikAk;.

GNshupd; mZf;fspd; gpizg;gpyPLglhj Nrhb ,yj;jpud;fspd; ,ilNaahd js;Sif

fhuzkhf  F
2
 ,d; gpizg;Gr; rf;jp (155 kJ mol-1) MdJ Cl

2
 ,d; gpizg;Gr; rf;jp (240 kJ

mol-1) ,Yk; ghu;f;ff; FiwthdjhFk;. ,JNt FNshupdpd; cau;jhf;FjpwDf;Ff; fhuz

khFk;. $l;lk; 17 ,y; fPo;Nehf;fpg; gpizg;Grf;jpfs; xOq;fhff; Fiwfpd;wd.

(Cl
2
 = 240 kJ mol-1,  Br

2
 = 190 kJ mol-1,  I

2
 = 149 kJ mol-1).

ml;ltiz 4.12   $l;lk; 17 ,d; %yfq;fspd; ,ay;Gfs;

        F        Cl        Br                  I              **At

jiuepiy

,yj;jpudpiy

mikg;G    [He]2s22p5     [Ne]3s23p5     [Ar]3d104s24p5      [Kr]4d105s25p5     [Xe]4f 145d106s26p5

te;ju;thyJ Miu/ pm         135       180          195                    215                    -

madhiu X/ pm         133       181          196                    220                    -

gq;fPl;LMiu/pm           71         99          114                    133                    -

cUFepiy/ °C        -220      -101          -7.2                    114                    -

nfhjpepiy/ °C        -188     -34.7          55.8                    184                    -

ngsypq;fpd;

kpd;ndjpu;jd;ik          4.0         3.2            3.0                     2.7                    -

,yj;jpud; Vw;wy;

ntg;gTs;Siw/ kJ mol-1

X
(g)

 + e X
(g)

       -328        -349            -325                    -295                    -

** jw;Nghija f.ngh.j. cau;juk; ghlj;jpl;lj;jpy; cs;slq;ftpy;iy
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4.7.2 $l;lk; 17 ,d; vspa Nru;itfs;

Ijurd; Viyl;Lfs;

Ijurd; Viyl;Lfs; ePupy; mkpyj; jd;ikahdit. HF MdJ cau;thd Ijurd;

epiyia Mf;ff;$baJ MapDk; HF xU thAthf (nfhjpepiy 200C) miwntg;gepiy

apYk; tspkz;ly mKf;fj;jpYk; mikAk;.

ePu;f;fiurypy; Ijurd; Viyl;Lfspd; mkpy ,ay;G

HF ,w;F@ HF(g) + H
2
O(l)            H

3
O+(aq) + F-(aq)

kw;iwa Ijurd; Viyl;Lfs; (HCl, HBr and HI);

HX(g) + H
2
O(l)  H

3
O+(aq) + X-(aq)

ePUlfj;jpy; HF xU nkd;dkpyk;. mNjrkak; Vida Ijurd; Viyl;Lfs; td;ikahd

mkpyq;fs; MFk;. HF MdJ cau;e;j gpizg;Gr;rf;jp (typikahd gq;fPl;Lg;gpizg;G)

cilaJ. ,jdhy; ePupy; gpupifAw;W cldbahf H+ mad;fis toq;FtJ

fbdkhfpd;wJ. Ijurd; Viyl;Lfspd; mkpy typikahdJ $l;lk; 17 ,y; fPo;Nehf;fp

mjpfupf;fpd;wJ.

ml;ltiz 4.13 $l;lk; 17 ,d; Ijurd; Viyl;Lfspd; Nju;e;njLf;fg;gl;l ,ay;Gfs;

HF HCl HBr HI

cUFepiy/ °C -84 -114 -89 -51

nfhjpepiy / °C 20 -85 -67 -35

gpizg;G ePsk;/ pm 92 127 141 161

gpizg;gpd; gpupifr;rf;jp/ kJ mol-1 570 432 366 298

nts;sp Viyl;Lf;fs;

Viyl;Lfis (FNshiul;L> GNuhikl;L> kw;Wk; maill;Lfis) ,dq;fhz;gjw;F

nts;sp Viyl;L tPo;gbTfspd; epwq;fisg; gad;gLj;j KbAk;. rpy Nju;e;njLf;fg;gl;l

,ay;Gfs; fPNo fhl;lg;gl;Ls;sd.

ml;ltiz 4.14   $l;lk; 17 %yfq;fspd; nts;sp Viyl;Lfs;

nts;sp epwk; mNkhdpahtpy; fiujpwd;
Viyl;Lf;fs;

AgCl nts;is Ijhd mNkhdpahf;fiurypy; fiufpwJ.

AgBr ntspu; kQ;rs; nrwpe;j mNkhdpahf;fiurypy; fiufpwJ.

AgI kQ;rs; Ijhd kw;Wk; nrwpe;j mNkhdpahf; fiurypy; fiufpwJ.
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FNshupddJ xl;irl;LfSk; xl;Nrh mkpyq;fSk;

FNshupdhdJ NtWgl;l xl;rpNaw;w epiyfSld; ntt;NtW xl;irl;LfisAk; xl;Nrh

mdad;fisAk; cUthf;Ffpd;wJ. FNshupdJ njupT nra;ag;gl;l  ngNuhl;irl;Lfs;

ml;ltiz 4.15 ,y; jug;gl;Ls;sd.

ml;ltiz 4.15  FNshupdJ xl;irl;LfSk; xl;Nrh mdad;fSk;

 xl;rpNaw;w    xl;irl;bd; xl;rp mdad;fspd; xl;Nrh mdad;fspd;

   epiy     #j;jpuk;            #j;jpuk;                    fl;likg;G

       +1 Cl
2
O ClO-

       +3 ClO
2
-

       +5 ClO
3
-

       +6 ClO
3
, Cl

2
O

6

       +7 Cl
2
O

7
ClO

4
-

FNshupd; ehd;F tif xl;Nrh mkpyq;fis cUthf;Ffpd;wJ. FNshupd; mZtpd;

xl;rpNaw;w vz; mjpfupg;Gld; mkpy typikahdJ mjpfupf;fpd;wJ. xl;Nrh mkpyq;fspd;

fl;likg;Gfs; kw;Wk; xl;rpNaw;w epiyfs; ml;ltiz 4.16 ,y; jug;gl;Ls;sd.

ml;ltiz 4.16  FNshupdJ xl;Nrh mkpyq;fspd; fl;likg;Gfs;

HOCl   HClO
2

HClO
3

      HClO
4

xl;rpNaw;w epiy    +1                   +3                +5          +7

fl;likg;G

FNshupdJ xl;rpakpyq;fspd; xl;rpNaw;w typik gpd;tUkhW khWgLfpd;wJ.

HOCl > HClO
2
 > HClO

3
 > HClO

4

HOCl, HClO
2
, HClO

3
, HClO

4
  ,y; FNshupdJ xl;rpNaw;w epiyfs; +1, +3, +5 kw;Wk;  +7.

cau; xl;rpNaw;wepiyf;FupaJ typikahd mkpyKkhf mikAk;. MfNt mkpy typik

khWjy; HOCl < HClO
2
 < HClO

3
 < HClO

4
.
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Viyl;Lf;fs;

ngUk;ghyhd gq;fPl;L Viyl;Lfs; ePUld; cf;fpukhfj; jhf;fkilAk; Mdhy; CCl
4

ePu;g;gFg;giltjpy;iy ngUk;ghyhd; GNshiul;LfSk; NtW rpy Viyl;LfSk;

rlj;Jtkhdit.

$l;lk; 14> 15 %yf FNshiul;Lfs; msT ePUld; gpd;tUkhW jhf;fkilfpd;wd.

SiCl
4
(l) + 2H

2
O(l) 4HCl(aq) + SiO

2
(s)

PCl
5
(s) + H

2
O(l)    POCl

3
(aq) + 2HCl(aq)

$l;lk; 14> 15 ,d; %yf FNshiul;Lfs; kpif ePUld; gpd;tUkhW jhf;fkilfpd;wd.

SiCl
4
 (l) + 3H

2
O(l)  4HCl(aq) + H2SiO

3
(aq)

NCl
3
(l) + 3H

2
O(l)   NH

4
OH(aq) + 3HOCl(aq)

PCl
3
(l) + 3H

2
O(l)   H

3
PO

3
(aq) + 3HCl(aq)

PCl
5
(s) + 4H

2
O(l)   H

3
PO

4
(aq) + 5HCl(aq)

AsCl
3
(s) + 3H

2
O(l)            H

3
AsO

3
(aq) + 3HCl(aq)

SbCl
3
(aq) + H

2
O(l)            SbOCl(s) + 2HCl(aq)

BiCl
3
(aq) + H

2
O(l)            BiOCl(s) + 2HCl(aq)

4.7.3 FNshupdpd; jhf;fq;fs;

GNshupid tpl FNshupd; jhf;Fjpwd; Fiwe;jJ. FNshupd; thA xU typikahd

xl;rpNaw;Wk; fUtpahFk;. FNshupd; typikahd xl;rpNaw;Wk; fUtpahf nraw;gLk;

rpy jhf;fq;fs; fPNo jug;gl;Ls;sd.

2Cu(s) + Cl
2
(g) 2CuCl(s)

2CuCl(s) + Cl
2
(g) 2CuCl

2
(s)

Fe(s) + Cl
2
(g)  FeCl

2
(s)

2FeCl
2
(s) + Cl

2
(g)  2FeCl

3
(s)

kpif mNkhdpah>8NH
3
(g) + 3Cl

2
(g)  N

2
(g) + 6HCl(g)

kpif FNshupd;> 3Cl
2
(g) + NH

3
(g)  3HCl(g) + NCl

3
(l)

FNshupdpd; ,Utoptpfhuj; jhf;fk;

FNshupdhdJ ePUlDk; %yq;fSlDk; jhf;fKWk;NghJ xNurkaj;jpy; xl;rpNaw;wy;>

jho;j;jy; ,uz;bw;Fk; cl;gLfpd;wJ.

ePUld; FNshupdpd; jhf;fk;.

Cl
2
(g) + H

2
O(l) HOCl(aq) + HCl(aq)

,j;jhf;fj;jpy; g+r;rpa xl;rpNaw;wepiyapYs;s FNshupd; (Cl
2
) , +1 (HOCl) f;F xl;rpNaw;wKk;

-1  epiyf;F (Cl-) jho;j;jYk; milfpwJ.
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Nrhbak; Ijnuhl;irl;Lld; jhf;fk;.

Ijhd Fspu; Nrhbak; Ijnuhl;irl;Lld;.

Cl
2
(g) + Fspu;> Ijhd 2NaOH(aq) NaCl(aq) + NaOCl(aq) + H

2
O(l)

Ijhd #lhd / nrwpe;j #lhd Nrhbak; Ijnuhl;irl;Lld;

3Cl
2
(g) + nrwpe;j 6NaOH(aq)     5NaCl(aq) + NaClO

3
(aq) + 3H

2
O(l)

xl;Nrh mdadpd; jhf;fq;fs;

ClO  MdJ> jho; ntg;g epiyapy; cWjpahdJ mj;Jld; cau; ntg;gepiyapy;

,Utoptpfhuj;jpw;F cl;lgl;L Cl  , ClO
3
 I cUthf;Ffpd;wJ. vt;thwhapDk; BrO  ck;

IO  ck; jho;ntg;gepiyfspy; cWjpahd mj;Jld; ,Utoptpfhuj;jpw;F cl;glKbAk;.

cgFNshiul;bd; (Hypochloride) ,Utoptpfhuj; jhf;fq;fs;

cgFNshiul;bd; ,Utoptpfhuj;jpy; FNshiul;L kw;Wk; FNshNuw;W cUthtjidg;

gpd;tUkhW vOj KbAk;.

3ClO-    ClO
3
-  + 2Cl-

mkpy epge;jidfspd; fPo; HOCl MdJ ClO  fhu Clfj;jpy; ,Utoptpfhuk; Kjd;ik

ahdJ.

4.8 $l;lk; 18 %yfk;

4.8.1 $l;lg; Nghf;Ffs;

$l;lk; 18 %yfq;fs; ahTk; jhf;Fjpwdw;w XuZ thAthFk;. Xe kl;Lk; Fwpg;gplj;jF

tPr;rpDs; Nru;itfis Mf;Fk;. Nru;f;fg;gLk; ,yj;jpud;fs; xU Gjpa Xl;bYs;s Xgpw;wypy;

epug;gg;gLtjdhy; $l;lk; 18 ,d; vy;yh %yfq;fspdJk; ,yj;jpuNdw;w ntg;gTs;Siwfs;

Neu;g;ngWkhdKilad.

ml;ltiz 4.17  $l;lk; 18 %yfq;fspd; ,ay;Gfs;

He       Ne                    Ar                    Kr          Xe
jiuepiy

,yj;jpudpiy

mikg;G 1s2    [He]2s22p6   [Ne]3s23p6      [Ar]3d104s24p6    [Xe]4d105s25p6

mZMiu/ pm     99       160        192          197   240

1k; madhf;frf;jp

kJ mol-1 2373     2080      1520        1350 1170

,yj;jpud; Vw;wy;

ntg;gTs;Siw/
kJmol-1 48.2      115.8                   96.5         96.5  77.2

80 0C f;F Nky;
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4.8.2 $l;lk; 18 %yfq;fspd; vspa Nru;itfs;

nrddpd; Nru;itfs;  +2, +4, +6 , +8.  nrdd; MdJ GNshupDld; Neubj; jhf;fKWfpwJ.

nrddpd; rpy Nru;itfs;ml;ltiz 4.18 ,y; fhl;lg;gl;Ls;sd.

ml;ltiz 4.18      Xe ,d; rpy Nju;e;njLf;fg;gl;l Nru;itfs;

xl;rpNaw;w epiy Nru;itfs;        fl;likg;G

+2     XeF
2

+4     XeF
4

+6     XeF
6

+6     XeO
3

+8     XeO
4
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4.9 s, p njhFg;G %yfq;fspdhy; fhl;lg;gLk; Mtu;j;jdg; Nghf;Ffs;

4.9.1 tYtsNthl;L ,yj;jpudpiyaikg;G

xU %yfj;jpd; tYtsNthl;L ,yj;jpudpiyaikg;ig mjd; Mtu;j;jd ml;ltiz

apYs;s epiyiaf; nfhz;L vjpu;T $w KbAk;.

$l;l vz;   1   2   13     14      15      16             17            18

tYtsT XL ,yj;jpud;

epiyaikg;G ns1 ns2        ns2np1     ns2np2    ns2np3    ns2np4      ns2np5       ns2np6

4.9.2 cNyhf ,ay;G

kw;iwa %yfq;fSld; xg;gpLk;NghJ jho;e;j madhf;f rf;jpfisAilad. MfNt

cNyhfq;fs; ,yFthf ,yj;jpuid ,oe;J Neuad;fis Mf;ff;$bad.$l;lj;jpy;

fPo;Nehf;fpr; nry;Yk;NghJ> mZthiu mjpfupg;Gld; madhf;frf;jp Fiwe;J nry;fpwJ.

MfNt cNyhf elj;ijahdJ $l;lj;jpy; fPo;Nehf;fp mjpfupf;fpd;wJ.

mj;Jld; Mtu;j;jdj;jpd; FWf;fhf mZthiu FiwfpwJ. mj;Jld; madhf;f rf;jp

mjpfupf;fpd;wJ. MfNt cNyhf elj;ij Fiwfpd;wJ.  %d;whk; Mtu;j;jkhdJ

cUFepiyapy; xU xOq;fhd mjpfupg;igf; fhl;b gpd; FiwitAk; fhl;LfpwJ.

ngUkstpy; fhzg;gLk; %yf tbtk; xj;j mZf;fs; ,ilNaahd gpizg;G tif

kw;Wk; cUFepiy Nghd;w %d;whk; Mtu;j;jd %yfq;fspd; ,ay;Gfs; fPNo

fhl;lg;gl;Ls;sd.

ml;ltiz 4.19 ngUkstpy; fhzg;gLk; %yf tbtk; xj;j mZf;fs; ,ilNaahd

gpizg;G tif kw;Wk;  cUFepiy  Nghd;w  %d;whk; Mtu;j;jd

%yfq;fspd; ,ay;Gfs;.

Na Mg Al Si P
4

S
8

Cl
2

Ar

   cUFepiy/ °C 98 649 660 1420 44 119 -101 -189

   gpizg;G tif M M M NC C C C  -

     cNyhfg;gpizg;G - M,   tiyg;gpd;dy; gq;fPL - NC,   gq;fPL - C



f.ngh.j.(c/j),urhadk;: myF 6  s,  p kw;Wk; d   njhFg;G %yfq;fspd; ,urhadtpay;

36

mkpy> %y> mj;Jld; <upay;G elj;ijfs;

%d;whk; Mtu;j;jdj;jpd; FWf;fhf %yfq;fspd; mjpAau; xl;rNyw;w epiyf;Fupa

xl;irl;LfspYs;s gpizg;G tif NtWghL fPNo fhl;lg;gl;Ls;sJ.

ml;ltiz 4.20   %d;whk; Mtu;j;jd %yf xl;irl;Lfspd; xg;gPL

Na
2
O(s)    MgO(s)    Al

2
O

3
(s)    SiO

2
(s) P

4
O

10
(s)     SO

3
(g)     Cl

2
O

7
(l)

xl;rpNaw;w vz; +1     +2        +3          +4     +5        +6            +7

gpizg;G tif   I      I         I          NC                      C          C             C

elj;ij typik     B       Am    kpf nkd;ik  nkd;ik   A    typik

                   B                  A         A              A

madpf; - I,      tiyg;gpd;dy; - NC,      gq;fPl;L - C

%yk; - B,       <upay;G - Am,          mkpyk; - A

,urhad elj;ijia xg;gpLtjw;F mjpAau; xl;rpNaw;w epiyapYs;s xl;irl;Lfs;

fUjg;gLfpd;wd.elj;ijahdJ ,lJGwk; td;%yKk; tyJGwk; td;dkpyKk; fhzg;gl

KbAk;. njhlupd; eLtpy; <upay;G elj;ijia fhzKbAk;.

4.9.3 ePu;> mkpyq;fs; kw;Wk; fhuq;fSld; %d;whk; Mtu;j;jd xl;irl;Lfspd;

jhf;fq;fs;

Nrhbak; kw;Wk; kfdPrpaj;jpd; xl;irl;Lf;fs;ePUld; jhf;fKw;W Ijnuhl;irl;Lfis

cUthf;Ffpd;wd.

Na
2
O(s) + H

2
O(l)  NaOH(aq)

MgO(s) + 2H
2
O(l) Mg(OH)

2

,t;tpU xl;irl;LfSk; %yq;fshjyhy; mkpyq;fSld; jhf;fp cg;Gk; ePUk; cUthf;fg;

gLk;.

Na
2
O(s) + 2HCl(aq) 2NaCl(aq) + H

2
O(l)

MgO(s) + 2HCl(aq) MgCl
2
(aq) + H

2
O(l)

mYkpdpak; xl;irl;lhdJ <upay;Gilajhifahy; mkpyq;fSld; mNjNghd;W %yq;

fSlDk; jhf;fKw;W cg;Gfis cUthf;Fk;.

Al
2
O

3
(s) + 6HCl(aq) 2AlCl

3
(aq) + 3H

2
O(l)

Al
2
O

3
(s) + 2NaOH(aq) + 3H

2
O(l)  2Na[Al(OH)

4
](aq)

SiO
2
 MdJ nkd;dkpykhjyhy; td;fhuq;fSld; jhf;fKWk;. mj;Jld; SiO

2
 MdJ

ePUld; jhf;fkw;wJ.

SiO
2
(s) + 2NaOH(aq)  Na

2
SiO

3
(aq)
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P
4
O

10
, SO

3
, mj;Jld;  Cl

2
O

7
 vd;gd mkpy ,ay;Gilad. mj;Jld; ePupy; fiuf;fg;gLk;NghJ

mkpyq;fis cUthf;Ffpd;wd. ,j;jhf;fq;fs; fPNo jug;gl;Ls;sd.

P
4
O

10
(s) + 6H

2
O(l) 4H

3
PO

4
(aq)

SO
3
(g) + H

2
O(l) H

2
SO

4
(aq)

Cl
2
O

7
 (l) + H

2
O(l) 2HClO

4
(aq)

mj;Jld; ,t;nthl;irl;Lfs; fhuq;fSld; jhf;fp cg;igAk; ePiuAk; jUfpd;wd.

P
4
O

10
(s) + 12NaOH(aq)  4Na

3
PO

4
(aq) + 6H

2
O(l)

SO
3
(g) + 2NaOH(aq)  Na

2
SO

4
(aq) + H

2
O(l)

Cl
2
O

7
 (l) + 2NaOH  2NaClO

4
(aq) + H

2
O(l)

4.9.4 Ijnuhl;irl;Lf;fs;> kw;Wk; Ijiul;Lf;fs; vd;gdtw;wpd; mkpy> %y

kw;Wk; <upay;G elj;ijfs;

%d;whk; Mtu;j;jdj;jpy; Ijnuhl;irl;Lfspd; Nghf;Ffs; mNj Mtu;j;jd xl;irl;Lfis

xj;jd. %d;whk; Mtu;j;jd Ijnuhl;irl;Lfspd; xg;gPLfis fPo; cs;s ml;ltiz

fhl;LfpwJ.

ml;ltiz 4.21  %d;whk; Mtu;j;jd Ijnuhl;irl;Lfspd; xg;gPL

NaOH      Mg(OH)
2
     Al(OH)

3
Si(OH)

4     
         P(OH)

5     
   S(OH)

6
    Cl(OH)

7

cWjpahd epiy H
2
SiO

3
          H

3
PO

4
        H

2
SO

4
      HClO

4

xl;rpNaw;w vz;    +1          +2  +3   +4              +5            +6      +7

gpizg;G tif      I           I   C             C               C              C       C

elj;ij td;ik B       B Am kpf nkd;ik nkd;ik td;ik kpf td;ik

                        A                  A        A         A

madpf; - I,      tiyg;gpd;dy; - NC,      gq;fPl;L - C

%yk; - B,       <upay;G - Am,          mkpyk; - A

Mtu;j;jdj;jpd; FWf;fhf> %d;whk; Mtu;j;jd Ijiul;Lf;fspd; elj;ijahdJ td;%yq;

fspypUe;J td;dkpyq;fl;F khWifailfpd;wJ. njhlupd; eLtpy; miktJ <upay;igf;

fhl;Lk;.
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ml;ltiz 4.22    %d;whk; Mtu;j;jd Ijiul;Lfspd; xg;gPL

      NaH(s)         MgH
2
(s)        (AlH

3
)

x
(s)   SiH

4
(g)          PH

3
(g)     H

2
S(g)        HCl(g)

 xl;rpNaw;w vz;        +1                 +2            +3              -4             -3 -2          -1

 ePu;f;fiury;fspd;

 elj;ijfs;    td;ik B nkd;ik B     Am     kpf nkd;ik   N   nkd;ik A  td;ik A

 gpizg;G tif     I                  I           NC   C             C  C           C

madpf; - I, tiyg;gpd;dy; - NC, gq;fPl;L - C

%yk; - B, <upay;G - Am, mkpyk; - A

Nrhbak; kw;Wk; kfdprpak; Ijiul;Lfs; ePUld; jhf;fp td;fhuf; fiuriyj; jUk;.

NaH(s) + H
2
O(l)  NaOH(aq) + H

2
(g)

MgH
2
(s) + 2H

2
O(l) Mg(OH)

2
(s) + 2H

2
(g)

AlH
3
(s) + 3H

2
O(l) Al(OH)

3
(s) + 3H

2
(g)

PH
3
 MdJ ePupy; rpwpjsT fiue;J eLepiyf; fiuriyj; jUk;.  H

2
S kw;Wk; HCl vd;gd

mkpyj;jd;ikahdit mj;Jld;>

H
2
S(g) + H

2
O(l) HS- (aq) + H

3
O+ (aq)

HCl(g) + H
2
O(l) Cl- (aq) + H

3
O+(aq)

4.9.5 %d;whk; Mtu;j;jdj;jpd; FWf;Nf Viyl;Lfspd; ,ay;G

Mtu;j;jdj;jpd; FWf;Nf ,lkpUe;J tykhf kpd;ndjpu;j;jd;ik mjpfupg;gjdhy;>

FNshiul;Lfspd; ePu;g;gFg;Gj; jpwd; mjpfupf;fpd;wJ. njhlu;ghd jhf;fq;fs; fPNo

jug;gl;ls;sd. s-njhFg;G FNshiul;Lfs; mad; jd;ikiaAk; p- njhFg;G FNshiul;Lfs;

gq;fPl;L ,ay;igAk; cilad.

ml;ltiz 4.23   %d;whk; Mtu;j;jd FNshiul;Lfspd; xg;gPL

  NaCl(s)        MgCl
2
(s)           AlCl

3
(s)         SiCl

4
(l)  PCl

5
(s)      SCl

2
(g)

xl;rpNaw;w vz;       +1             +2        +3             +4      +5       +2

gpizg;G tif         I              I                        C               C       C       C

ePu;f;fiurypd;

elj;ij        N   kpfnkd;ik A          A                 A         A             A

madpf; - I, gq;fPl;L - C

%yk; - B, <upay;G - Am, mkpyk; - A, eLepiy - N
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%d;whk; Mtu;j;jd %yfq;fspd; ePUldhd jhf;fq;fs;.

AlCl
3
(s) + H

2
O(l) [Al(H

2
O)

5
OH]2+(aq) + H

3
O+(aq)

SiCl
4
(l) + 2H

2
O(l) SiO

2
(s) + 4HCl(aq)

PCl
5
(s) + 4H

2
O(l) H

3
PO

4
(aq) + 5HCl(aq)

2SCl
2
(g) + 3H

2
O(l) H

2
SO

3
(aq) + S(s) + 4HCl(aq)

$l;lk; 15 ,ay;Gfis $l;lj;jpy; fPo;Nehf;fpa khw;wq;fis tpsq;fpf; nfhs;s

gad;gLj;jKbAk;. xU $l;lj;jpy; fPo;Nehf;fp madhf;frf;jp FiwfpwJ mj;Jld; cNyhf

elj;ij mjpfupf;fpwJ. $l;lk; 15 gw;wpa jug;gl;l jfty;fisg; gad;gLj;jp $l;lj;jpy;

fPo;Nehf;fp cNyhf ,ay;Gfs; mjpfupg;Gld; madhf;f rf;jp khWiffs; ,ilNaahd

njhlu;Gfspd; ,izg;gpid mwpe;J nfhs;syhk;. N kw;Wk; P ,uz;Lk; my;YNyhfq;fs;

mj;Jld; mkpy xl;irl;Lfis Mf;Ffpd;wd. vt;thwhapDk; > As kw;Wk; Sb xl;irl;Lfs;

<upay;Gf;Fupad. gpRkj;jpd; xl;irl;Lfs; %ykhFk;.
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d njhFg;G %yfq;fs;

$l;lq;fs; 3 njhlf;fk; 12 tiuapyhd %yfq;fs; xd;whfr; Nru;j;J d njhFg;G

%yfq;fs; vdg; ghFgLj;jg;gl;Ls;sd. d  njhFg;G  %yfq;fspd;  ,Wjp ,yj;jpud;

d Xgpw;wypy; epug;gg;gLfpwJ. ,k;%yfq;fs; jhz;ly;> jhz;lypy;yhj  %yfq;fs; vd

,U tiffshfg; ngauplg;gl;Ls;sd.

4.10  jhz;ly; %yfq;fs;

%yf epiyapy; my;yJ cWjpahd xU madpyhtJ gFjpahf epug;gg;gl;l d cgrf;jp

Aila d njhFg;G %yfq;fs; jhz;ly; %yfq;fs; vd miof;fg;gLk;. MfNt d 10

,yj;jpudpiyaikg;ig kl;Lk; cila mad;fis cUthf;Fk; d  njhFg;G %yfq;fs;

jhz;lypy;yhj %yfq;fshff; fUjg;gLfpd;wd.

c+k;: Zn ,d; ,yj;jpudpiyaikg;G : [Ar]3d104s2

Zn2+,d; ,yj;jpudpiyaikg;G : [Ar]3d104s0

Sc ,d; ,yj;jpudpiyaikg;G : [Ar]3d14s2

Sc3+ ,d; ,yj;jpudpiyaikg;G : [Ar]3d04s0

Zn, Sc Mfpa ,uz;Lk; d njhFg;G %yfq;fs; (,Wjp ,yj;jpud; 3d Xgpw;wypy;

epug;gg;gLfpd;wJ) vdpDk; Zn jhz;lypy;yhj %yfkhff; fUjg;gLfpwJ. fhuzk; %yf

epiyapYk; Zn2+ ,Yk; gFjpahf epug;gg;gl;l d cgrf;jp kl;lk; ,y;iy. ScI jhz;ly;

%yfkhff; fUjyhk;. fhuzk; Sc %yf epiyapy; gFjpahf epug;gg;gl;l d - cgrf;jp

kl;lj;ij cilaJ.

ml;ltiz 4.24 ehd;fhk; Mtu;j;jdj;jpYs;s d njhFg;G %yfq;fspd; ,ay;Gfspd; xg;gPL

$l;lk; 3 4 5 6 7 8 9 10 11     12

%yfk; Sc Ti V Cr Mn Fe Co Ni Cu       Zn

ngsypq;fpd;

kpd;ndjpu;j;jd;ik 1.3 1.5 1.6 1.6 1.5 1.9 1.9 1.9 1.9       1.6

mZthiu/pm 162 147 134 128 127 126 125 125 128       137

gq;fPl;L Miu/pm 144 132 122 118 117 117 116 115 117       125

madhiu(M2+)/pm - 100   93   87   81   75  79   83   87         88

gpujhd $l;l %yfq;fspYk; ghu;f;f jhz;ly; cNyhfq;fspd; mZMiu Mtu;j;jdk;

topNa khwy; FiwT. ml;ltiz 4.23 ,y; fhl;bathW Mtu;j;jdk; topNa jhz;ly;

cNyhfq;fspd; mZMiu rpwpjstpy; Fiwe;J gpd;G mjpfupf;fpd;wJ. Mtu;j;jdk;

topNa> xt;nthU d ,yj;jpud; Nru;f;fg;gl  fU Vw;wKk; xt;nthd;why; mjpfupf;fpd;wJ.

Mtu;j;jdj;jpd; kj;jpapy; (Sc njhlf;fk; Ni tiu) mZ Miufs; Fiwtjw;F fhuzk;

fU Vw;wj;jpd; mjpfupg;gpdhyhd ftu;r;rp tY ,yj;jpud;fSf;fpilapyhd js;SifapYk;

Kidg;ghf cs;sJ MFk;. vdpDk; Mtu;j;jdj;jpd; Kbtpy; (Cuck; Znck;) mZf;fspd;
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Miufs; mjpfupf;fpd;wd. fhuzk; d Xgpw;wy;fspy;  ,yj;jpud;fs; Nrhbahf;fg;gl;ljdhy;

,yj;jpud;fSf;fpilapyhd js;Sif mjpfupg;gpdhyhFk;.

4.10.1 ,Uf;if

3d njhlupy; (ehd;fhk; Mtu;j;jd d njhFg;G %yfq;fs;) ,lg;Gwkhf cs;s %yfq;fs;

,aw;ifapy; nghJthf cNyhf xl;irl;LfshfTk;. fw;wad;fs;> md;dad;fSld;

,ize;Jk; fhzg;gLfpd;wd.

rpy cjhuzq;fs; fPNo fhl;lg;gl;Ls;sd.

ml;ltiz 4.25 ehd;fhk; Mtu;j;jd d njhFg;G %yfqfs; rpytw;wpd; ,Uf;if.

%yfk; cjhuzk;

Ti FeTiO
3
(,y;kidw;W)> TiO

2
(c&j;ijy;)

Fe Fe
2
O

3
 (Vkw;iww;), Fe

3
O

4
 kfdiuw;W> FeCO

3
 (rpjiuw;W)

Cu CuFeS
2
 (nrg;Gf; fe;jff;fy;)

4.10.2 ehd;fhk; Mtu;j;jd d njhFg;G %yfq;fspd; ,ay;Gfs;

xl;rpNaw;w epiyfSk; madhf;f rf;jpfSk;

ehd;fhk; Mtu;j;jd d njhFg;G %yfq;fspy; Sc ck; Zn ck; jtpu;e;j Vida

%yfq;fs; gy xl;rpNaw;w epiyfspYs;s cWjpahd fw;wad;fisj; Njhw;Wtpf;ff;$bad.

gy xl;rpNaw;w epiyfSf;Ff; fhuzk; gpizg;gpy; NtWgl;l vz;zpf;if ,yj;jpud;fs;

gq;nfLj;jyhFk;. Zn (+2) ck; Sc (+3) ck; xU xl;rpNaw;w epiyiaAila maid

khj;jpuk; Njhw;Wtpg;gd. ,t;tad;fspy; gFjpahf epug;gg;gl;l d Xgpw;wy;fs; ,y;iy.

ml;ltiz 4.26 ,y; ,yj;jpudpiyaikg;Gk; d njhFg;G %yfq;fspd; xl;rpNaw;wepiyfSk;

fhl;lg;gl;Ls;sd. Sc MdJ Sc3+ mad;fis khj;jpuk; Njhw;Wtpf;Fk;. Sc jtpu Vidait

ahtw;wpYk; +2 xl;rpNaw;w vz;izf; fhzyhk;. fhuzk; madhf;fj;jpd;NghJ 3d

Xgpw;wy;fspYs;s ,yj;jpud;fs; mfw;wg;gl Kd;G 4s Xgpw;wy;fs; ,yj;jpud;fs; ePf;fg;

gLfpd;wd. ,jw;Ff; fhuzk; ,Wjp Xl;bYs;s 4s Xgpw;wypd; ,uz;L ,yj;jpud;fs; 3d

Xgpw;wypYs;s ,yj;jpud;fspYk; Fiwe;j gad;gL fU Vw;wj;ij mDgtpf;fpd;wd.

3d104s1 ,yj;jpudpiyaikg;Gf; fhuzkhf Cu  (+1) xl;rpNaw;w vz;izg; nghJthfj; Njhw;W

tpf;fyhk;. Mdhy; Cr MdJ 3d 54s1 ,yj;jpudpiyaikg;igf; nfhz;bUe;jhYk; Cr+

kpf mupjhff; fhzg;gLk;. mj;Jld; cWjpaw;wJ.

xU d njhFg;G %yfk; fhl;lf;$ba cau; rhj;jpakhd xl;rpNaw;w vz; 4s, 3d

,yj;jpud;fspd; $l;Lj; njhifahFk;. jhz;ly; cNyhfq;fSk; khWgl;l xl;rpNaw;w

epiyfis p njhFg;G %yfq;fisg; Nghd;W Njhw;Wtpf;ff;$bad. mj;Jld; xl;rpNaw;w

epiyfSf;fpilNa khw;wj;ijf; fhl;lf;$ba jpwid cilad. MfNt mit

xl;rpNaw;Wk;> jho;j;Jk; fUtpfshfj; njhopw;glyhk;.
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Kjy; Ie;J %yfq;fSk; rhj;jpakhd cr;r xl;rpNaw;w epiyia  4s, 3d ,yj;jpud;fs;

KOtijAk; ,og;gjhy; milfpd;wd. Mtu;j;jdj;jpy; tyJGwk; Nehf;fp 3d ,yj;jpud;fs;

$Ljyhf epug;gg;gl> mZtpd; fUNtw;wk; mjpfupg;gjdhy;  3d Xgpw;wy;fs; $Ljyhd

rf;jpAilajhf tUfpd;wd. ,J d ,yj;jpud;fs; mfw;wg;gLtijf; fbdkhf;Ffpd;wJ.

,k;%yfq;fspd; kpfg; nghJthd xl;rpNaw;wepiy 4s ,yj;jpud;fis ,og;gjdhy; +2

MFk;.

jhf;Fjpwd;

s njhFg;G %yfq;fs; ePUld; cf;fpukhfj; jhf;fKw;whYk; d njhFg;G %yfq;fs;

ePUld; jhf;fKWtjpy;iy. d njhFg;G %yfq;fspd; cau;e;j fU Vw;wk; fhuzkhf 4s

,yj;jpud;fs; s njhFg;G %yfq;fspYk; ghu;f;ff; fUTld; ,Wf;fkhfg; gpize;Js;sd.

d njhFg;G %yfq;fspd; Kjyhk; madhf;frf;jp s, p njhFg;G %yfq;fspd; ngWkhdq;

fSf;F ,ilapYs;sJ.

ml;ltiz 4.26  d njhFg;G %yfq;fspd; ,yj;jpudpiyaikg;Gk; xl;rpNaw;w epiyfSk;.

%yfk; jiuepiy ,yj;jpudpiyaikg;G xl;rpNaw;w epiyfs;

3d     4s

Sc [Ar]3d14s2 +3

Ti [Ar]3d24s2 (+2), +3, +4

V [Ar]3d34s2 (+2), (+3), +4, +5

Cr [Ar]3d54s1 +2, +3, (+4), (+5), +6

Mn [Ar]3d54s2 +2, +3, +4, +5, +6, +7

Fe [Ar]3d64s2 +2, +3, +4, (+5), (+6)

Co [Ar]3d74s2 +2, +3, (+4)

Ni [Ar]3d84s2 +2, (+3), (+4)

Cu [Ar]3d104s1 +1, +2, (+3), (+4)

Zn [Ar]3d104s2 +2

* milg;Gf;FwpapDs; Fiwe;j nghJthd xl;rpNaw;w epiyfs; fhl;lg;gl;Ls;sd.

ehd;fhk; Mtu;j;jd d njhFg;G %yfq;fspd; madhf;fr; rf;jpfs; mNj Mtu;j;jdj;jpYs;s

s njhFg;G %yfq;fspYk; cau;thdit. d njhFg;G %yfq;fspd; Kjyhk; madhf;f

rf;jpfs; Mtu;j;jdj;jpy; ,lkpUe;J tyk; nry;yr; rpwpjsthy; mjpfupf;fpd;wd. s, p

njhFg;G %yfq;fspYk; ghu;f;f d njhFg;G %yfq;fspy; Mtu;j;jdj;jpd; topNa Kjyhk;

madhf;f rf;jpapd; khWif FiwT.  ehd;fhk; Mtu;j;jdk; topNa fU Vw;w mjpfupg;gpdhy;

4s ,yj;jpud;fs; kPjhd ftu;r;rp mjpfupf;f ,t;thtu;j;jd d njhFg;G %yfq;fspd;

Kjyhk; madhf;f rf;jp mjpfupf;fNtz;Lk; vd vjpu;ghu;f;fg;gLfpd;wJ. vdpDk; vy;yh

d njhFg;G %yfq;fspYk; Nkyjpf ,yj;jpud;fs; 3d Xgpw;wypy; Nru;f;fg;gLtjdhy;>

Mtu;j;jdj;jpy; ,lkpUe;J tyk; nry;y> ,t; d ,yj;jpud;fs; 4s ,yj;jpud;fisf;

fUtpd; cs;Nehf;fpa ftu;r;rpapypUe;J kiwf;fpd;wd. ,t;tpU Kuzhd tpisTfspdhy;

d njhFg;G %yfq;fspd; madhf;frf;jp Mtu;j;jdj;jpd; FWf;Nf rpwpjsthy; mjpfupf;
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fpd;wJ. fPNo nfhLf;fg;gl;l ml;ltizapy; ehd;fhk; Mtu;j;jd d njhFg;G %yfq;fspd;

mLj;jLj;j madhf;fr; rf;jpfs; fhl;lg;gl;Ls;sd.

ml;ltiz 4.27  ehd;fhk; Mtu;j;jd d njhFg;G cNyhfq;fspdJk; K, CatpdJk;

mLj;jLj;j madhf;fr; rf;jpfs;.**

%yfk; 1k; madhf;f 2k; madhf;f 3k; madhf;f

rf;jp / kJ mol-1 rf;jp / kJ mol-1 rf;jp / kJ mol-1

K 418 3052

Ca 589 1145 4912

 Sc 631 1235 2389

Ti 658 1310 2652

V 650 1414 2828

Cr 653 1496 2987

Mn 717 1509 3248

Fe 759 1561 2957

Co 758 1646 3232

Ni 737 1753 3393

Cu 746 1958 3554

Zn 906 1733 3833

** cs;NsAs;s Xgpw;wypypUe;J xU ,yj;jpud; mfw;wg;gLtjd; fhuzkhf Vw;gLk;

rf;jp mjpfupg;ig tpsq;Ftjw;F K apw;F Kjy; ,U madhf;fr; rf;jpfs; khj;jpuk;

jug;gl;Ls;sd.

xNu Mtu;j;jdj;jpy; d njhFg;G %yfq;fspd; Kjyhk; madhf;f rf;jpfs; s njhFg;G

%yfq;fspYk; cau;T. ,J s njhFg;G %yfq;fspYk; ghu;f;f d njhFg;G %yfq;fspd;

Fiwthd jhf;Fjpwid tpsf;Ffpd;wJ.

d njhFg;G %yfq;fs; ahTk; cNyhfq;fs;> Vnddpy; d njhFg;G %yfq;fspy; 4s

,yj;jpud;fs; fw;wad;fis cUthf;f ,yFthf ,of;fg;glyhk;. $l;lj;jpy; fPo;Nehf;fpr;

nry;y d njhFg;G %yfq;fspd; cNyhf ,ay;G mjpfupf;fpd;wJ.

ehd;fhk; Mtu;j;jdj;jpYs;s d njhFg;G %yfq;fs; ahTk; cau; cUFepiy> nfhjpepiy

fisAila jpz;kq;fs;. s njhFg;G p njhFg;G %yfq;fSld; xg;gpLk;NghJ d njhFg;G

%yfq;fspd; cUFepiy> nfhjpepiyfs; kpfTk; cau;T. d njhFg;G %yfq;fs;

kj;jpkkhd jhf;FjpwDilait.

3d0, 3d10 ,yj;jpudpiyaikg;Gfs; cila mad;fs; jtpu;e;j d njhFg;G cNyhfr;

Nru;itfs; rpwg;gpay;ghd epwq;fis cUthf;Ffpd;wd. ,jd; fUj;J jhz;ly; cNyhf

mad; rpf;fy;fs; epwKila Nru;itfis cUthf;fyhk;. ngUk;ghyhd d njhFg;G

cNyhf mad;fs; rpf;fy; Nru;itfis cUthf;Ffpd;wd.
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kpd;ndjpu;j;jd;ik

fPOs;s ml;ltiz d njhFg;G %yfq;fspd; kpd;ndjpu;j;jd;ikiaj; jUfpwJ. ,jid

ehd;fhk; Mtu;j;jdj;jpYs;s d njhFg;G %yfq;fspd; kpd;ndjpu;j;jd;ik NtWghl;il

tpsq;Ftjw;F cgNahfpf;fyhk;. mZvz;Zld; kpd;ndjpu;j;  jd;ik mjpfupf;fpd;wJ.

vdpDk; Mn, Zn Mfpad mtw;wpd; cWjpahd ,yj;jpudpiyaikg;Gf; fhuzkhf ,g;Nghf;fp

ypUe;J tpyFfpd;wd. cau;e;j fU Vw;wk; fhuzkhf> d njhFg;G %yfq;fspd; kpd;ndjpu;

jd;ik> s njhFg;G %yfq;fspYk; ghu;f;f cau;thdit.

%yfk; Sc Ti V Cr Mn Fe Co Ni Cu Zn

kpd;ndjpu;j;jd;ik 1.3 1.5 1.6 1.6 1.5 1.8 1.8 1.8 1.9 1.6

xU mZ khWgl;l xl;rpNaw;w vz;fisf; fhz;gpf;Fk;nghOJ> cau;e;j xl;rpNaw;w

epiy> cau;e;j kpd;ndjpu;j;jd;ik cilaJ.

Cf;fy; ,ay;Gfs;

gFjpahf epug;gg;gl;lJk;> ntWikahdJkhd d Xgpw;wy;fis mNdf jhz;ly; cNyhfq;

fSk; mtw;wpd; Nru;itfSk; cilajdhy; mit Cf;fpfshfj; njhopw;gLfpd;wd.

,J d Xgpw;wy;fis> ,yj;jpud;fis Vw;f my;yJ toq;f VJthf;Ffpd;wJ. ,e;j

,ay;G mtw;iw Cf;fpfspd; gad;jU $Wfshf;Ffpd;wJ. IjurNdw;wj;jpw;F Pd,

mNkhdpahit iejurd; xl;irl;lhf khw;w Pt/Rh, SO
2
 I SO

3
 Mf xl;rpNaw;w V

2
O

5

vjPdpd; gy;gFjpahf;fj;jpw;F TiCl
3
 / Al(C

2
H

5
)

6
 vd;gd d njhFg;G %yfq;fis mtw;wpd;

Nru;itfis Cf;fpahfg; gad;gLj;Jtjw;fhd rpy cjhuzq;fs; MFk;. mw;ifNyw;wk;>

VirNyw;wk; Nghd;w gpurpj;jkhd rpy Nrjdj; jhf;fq;fs; jhz;ly; cNyhf mad;

Cf;fp Kd;dpiyapy; nra;ag;gLfpd;wd.

jhz;ly; cNyhf mad;fspd; epwq;fs;

mNdf jhz;ly; cNyhf mad;fspd; ePu;f;fiury;fs; kpd;fhe;jj; jpUrpaj;jpd; fl;GydhFk;

gFjpapypUe;J fjpu;tPriy cwpQ;Rtjdhy; gy;NtW epwq;fis cUthf;Ffpd;wd. ,e;jj;

jpwd; ,Ug;gjw;Ff; fhuzk; gFjpahf epug;gg;gl;l d cgrf;jpg; gbfs; ,Ug;gjdhyhFk;.

,.jw;F khwhf s njhFg;G cNyhf mad;fs; epwkw;wit. fhuzk; ,t;tad;fs;

g+uzkhf epug;gg;gl;l cgrf;jpg;gbfis cilad. gpd;tUk; ml;ltiz ePu;f;fiurypy;

rpy jhz;ly; cNyhf mad;fspdJk; xl;Nrh mdad;fspdJk; epwq;fisf; fhz;gpf;fpd;wJ.

cjhuzkhf [Co(H
2
O)

6
]2+ nkd;rptg;G epwKilaJ. [Mn(H

2
O)

6
]2+ ,sk;nkd;rptg;G

epwKilaJ. ,jw;F khwhf Sc3+, Zn2+  ePu;f;fiury;fs; epwkw;wit. fhuzk; gFjpahf

epug;gg;gl;l Xgpw;wy;fs; ,y;iy. mj;Jld ; d0 my;yJ d10 epiyaikg;Gilait ePu;f;

fiury;fspy; cs;sNghJ epwkw;wit. MnO
4
-, CrO

4
2- vd;gtw;wpd; epwq;fs; d Xgpw;wy;

fspilNa ,yj;jpud;gupkhw;wj;jpdhy; my;y. ml;ltiz 4.28 ,y; njupT nra;ag;gl;l

rpy xl;Nrhmd;dad;fspd; epwq;fs; jug;gl;Ls;sd.
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ml;ltiz 4.28 ePu;f;fiury;fspy; d  njhFg;G  cNyhf  mad;fspdJk; xl;Nrh-

md;dad;fspdJk;  epwq;fs;  cNyhf  mad;fspw;Fg; gf;fj;jpy;

milg;Gf;FwpapDs; 3d, 4s ,yj;jpud;fspd; vz;zpf;if fhl;lg;gl;

Ls;sJ.

mad; epwk; mad; epwk;

Sc3+ (d0 s0) epwkw;wJ Fe3+(d5 s0) fgpy kQ;rs;

Ti4+(d0 s0) epwkw;wJ Fe2+(d6 s0) nkd;gr;ir

Cr3+(d3 s0) Cjh Co2+(d7 s0) nkd;rptg;G

Mn2+(d5 s0) nkd;rptg;G Ni2+(d8 s0) gr;ir

Cu2+(d9 s0) ePyk ;

Cu+(d10 s0) epwkw;wJ

Zn2+(d10 s0) epwkw;wJ

xl;Nrhmd;dad; epwk; xl;Nrh md;dad; epwk;

MnO
4
- Cjh CrO

4
2- kQ;rs ;

MnO
4
2- gr;ir Cr

2
O

7
2- nrk;kQ;rs;

4.10.3 d njhFg;G %yfq;fspd; xl;irl;Lfs;

Kjy; ehd;F %yfq;fSk; tYtsT ,yj;jpud;fs; KOtijAk; mfw;Wtjdhy;

xl;irl;Lfisj; Njhw;Wtpf;fpd;wd. gpujhd $l;l %yfq;fisg; Nghyd;wpj; jhz;ly;

%yfq;fs; tpj;jpahrkhd xl;rpNaw;w epiyfis cUthf;Ffpd;wd. rpy d njhFg;G

%yfq;fs; ,U NtWgl;l xl;rpNaw;w vz; cNyhfj;ijAila xl;irl;Lfisj;

Njhw;Wtpf;fyhk;. Mn
3
O

4
 Tk; Fe

3
O

4
 Tk; ,U fyg;G xl;irl;LfSf;F cjhuzq;fshFk;.

(,U xl;rpNaw;w vz;fisAilatw;why; cUthf;fg;gl;ld.) Mn
3
O

4
 MdJ Mn(II), Mn(III)

vd;gtw;wpd; fyitahFk;. Fe
3
O

4
 Tk; Fe(II), Fe(III) vd;gtw;wpd; fyitahFk;.

4.10.4  rpy njupT nra;ag;gl;l d njhFg;G xl;irl;Lfspd; ,urhadk;

FNuhkpak;> kq;fdPR xl;irl;Lfs;

xU xl;irl;bd; ,ay;Gfs; xl;rpNaw;w vz;zpy; jq;fpAs;sJ. gpizg;Gtif xl;rpNaw;w

vz;zpy; jq;fpAs;sJ. cNyhf xl;irl;Lfspd; mkpy-%y elj;ijiag; gpizg;Gtif

khw;wk; tpsf;FfpwJ. cau; xl;rpNaw;w vz;fisAila Nru;itfs; gq;fPl;Lg;gpizg;G

rpwg;gpay;Gfis cilad. mit mkpyj;jd;ik cilad. jho;e;j xl;rpNaw;w vz;fis

cila Nru;itfs; mad;gpizg;Gr; rpwg;gpay;Gfis cilad. mit %yj;jd;ik

cilad.
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ml;ltiz 4.29   FNuhkpak; xl;irl;Lfspd; mkpy-%yj; jd;ik

xl;irl;L mkpy-%yj;jd;ik xl;rpNaw;w vz;

CrO nkd;%yk; +2 jho;e;j xl;rpNaw;wepiy

Cr
2
O

3
<upay;G +3 kj;jpkkhd xl;rpNaw;wepiy

CrO
2

nkd;dkpyk; +4 kj;jpkkhd xl;rpNaw;wepiy

CrO
3

mkpyk; +6 cau; xl;rpNaw;wepiy

nghJthf cNyhfk; jho;e;j xl;rpNaw;w epiyapw; fhzg;gbd; xl;irl;L %ytpay;G

cilaJ. cNyhfk; kj;jpkkhd xl;rpNaw;wepiyapy; fhzg;gbd;  xl;irl;L <upay;G

cilaJ. cau;e;j xl;rpNaw;wepiyapYs;s Nyhf xl;irl;Lfs; mkpy,ay;Gilad.

,J ml;ltizfs; 4.29> 4.30 vd;gtw;wpy; Nru;itfs; Vd; jho;e;j xl;rpNaw;wepiyfsp

Ys;sit $Ljyhf cNyhf ,ay;Gilait> cau;e;j xl;rpNaw;w epiyapYs;sit

$Ljyhf mNyhf ,ay;Gilait vd;gij tpsf;Ffpd;wJ.

ml;ltiz 4.30  kq;fdPR xl;irl;bd; mkpy-%y ,ay;G

xl;irl;L mkpy-%y ,ay;G xl;rpNaw;w vz;

MnO %yk; +2 jho;e;j xl;rpNaw;wepiy

Mn
2
O

3
nkd;%yk; +3

MnO
2

<upay;G +4 kj;jpkkhd xl;rpNaw;wepiy

MnO
3

nkd;dkpyk; +6

Mn
2
O

7
mkpyk; +7 cau;e;j xl;rpNaw;wepiy

njupT nra;ag;gl;l FNuhkpaj;jpd; xl;Nrhmd;dad;fspd; jhf;fq;fs;

eLepiy my;yJ %y Clfq;fspy; kQ;rs; epwKila FNuhNkw;W mad; epyTk;.

(fhzg;gLk;). mkpy epge;jidfspd; fPo; mJ nrk;kQ;rs; epwKila ,UFNuhNkw;W

madhf khw;wg;gLk;.

2CrO
4
2-(aq) + 2H+(aq)             Cr

2
O

7
2- (aq) + H

2
O(l)

gFjpahf epug;gg;gl;l d cgrf;jpg;gbfs; ,y;yhjNghJk; (Cr +6 xl;rpNaw;wepiyapy;) FNuhNkw;W>

,UFNuhNkw;W ,uz;Lk; Cr ,w;Fk;; O ,izapfSf;FkpilNa  ,yj;jpuNdw;wk; ,l

khw;wj;jpdhy; epwq;fis cUthf;Ffpd;wd. vdpDk; ,j;Njhw;wg;ghl;bw;fhd tpsf;fk;

jw;Nghija ghlj;jpl;lj;jpy; ,y;iy.

Cr6+ MdJ Cr3+ Mfj; jho;j;jg;gly; mkpy Clfj;jpy; kl;Lk; epfOk;. mkpy Clfj;jpy;

CrO
4

2- mad;fs; ,UgFjpakhf;fg;gl;L Cr
2
O

7
2- mad;fshf khw;wg;gLk;. MfNt mkpy

Clfj;jpy; Cr6+ MdJ Cr
2
O

7
2- Mf kl;Lk; fhzg;gLk;.
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FNuhkpaj;jpd; xl;Nrhmd;dad;fspd; rpy Kf;fpakhd jho;j;Njw;Wj; jhf;fq;fs; fPNo

jug;gl;Ls;sd.

Cr
2
O

7
2-(aq) + 3H

2
S(g) + 8H+(aq)  2Cr3+(aq) + 3S(s) + 7H

2
O(l)

Cr
2
O

7
2-(aq) + 3SO

2
(g) + 2H+(aq)  2Cr3+(aq) + 3SO

4
2-(aq) + H

2
O(l)

Cr
2
O

7
2-(aq) + 6Fe2+(g) + 14H+(aq)  2Cr3+(aq) + 6Fe3+(aq) + 7H

2
O(l)

Cr
2
O

7
2-(aq) + conc.14HCl(aq)   2Cr3+(aq) + 3Cl

2
(g) + 8Cl-(aq) + 7H

2
O(l)

CrO
4

2- ,y; Cr ,d; xl;rpNaw;w vz; +6. MfNt CrO
4

2- xl;rpNaw;Wk; fUtpahfj; njhopw;

glyhk;. mkpy epge;jidfspd; fPo; Cr(VI) MdJ Cr(III) Mfj; jho;j;jg;glyhk;.

8H+(aq) + CrO
4
2-(aq) + 3e  Cr3+(aq) + 4H

2
O(l)

kq;fdPR xl;irl;Lfs;> mjd; xl;Nrhmd;dad;fspdJ jhf;fq;fs;

KMnO
4
 xU Cjhepwj; jpz;kk;.  MnO

4
- ,d; epwj;jpw;Ff; fhuzk; kj;jpa Mn mZtpw;Fk;

O ,izapfspw;Fk; ,ilapyhd ,yj;jpud; ,lkhw;wr; nrad;KiwahFk;. mkpy

epge;jidfspd; fPo;> Ngu;kq;fNdw;W mad; td;ikahd xl;rpNaw;Wk; fUtpahfj; njhopw;

glyhk;. MnO
2
 tpdJk; KMnO

4
 ,dJk; epwq;fs; fPNo jug;gl;Ls;sd.

ml;ltiz 4.31    MnO
2
 , KMnO

4
 vd;gdtw;wpd; epwq;fs;

Nru;it epwk;

MnO
2

fUq;fgpyk; / fWg;G

KMnO
4

Cjh

MnO
4

- ,d; rpy Kf;fpa jho;j;Njw;Wj; jhf;fq;fs; fPNo jug;gl;Ls;sd.

mkpy epiyikapd; fPo;@

2MnO
4
-(aq) + 5H

2
O

2
(l) + 6H+(aq) 2Mn2+(aq) + 5O

2
(g) + 8H

2
O(l)

2MnO
4
-(aq) + 5H

2
S(g) + 6H+(aq) 2Mn2+(aq) + 5S(g) + 8H

2
O(l)

2MnO
4
-(aq) + 5SO

2
(g) + 2H

2
O(l) 2Mn2+(aq) + 5SO

4
2-(aq) + 4H+(aq)

MnO
4
-(aq) + 5Fe2+(aq) + 8H+(aq)  Mn2+(aq) + 5Fe3+(aq)+ 4H

2
O(l)

2MnO
4
-(aq) + 10I-(aq) + 16H+(aq) 2Mn2+(aq) + 5I

2
(aq) + 8H

2
O(l)

2MnO
4
-(aq) + 5NO

2
-(aq) + 6H+(aq) 2Mn2+(aq) + 5NO

3
-(aq) + 3H

2
O(l)

2MnO
4
-(aq) + conc. 16HCl (aq)  2Mn2+(aq) + 5Cl

2
(g) + 6Cl-(aq) + 8H

2
O(l)

2MnO
4
-(aq) + 5C

2
O

4
2-(aq) + 16H+(aq)  2Mn2+(aq) + 10CO

2
(g) + 8H

2
O(l)

,j;jhf;fq;fs; ahtw;wpYk;> mkpy epge;jidfspd; fPo; MnO
4
- MdJ Mn2+ Mfj; jho;j;jg;gl;

Ls;sJ.

Ijhd fhu epiyikapd; fPo;@

2MnO
4
-(aq) + I-(aq) + H

2
O(l) 2MnO

2
(s) + IO

3
-(aq) + 2OH-(aq)

2MnO
4
-(aq) + 3SO

3
2-(aq) + H

2
O(l) 2MnO

2
(s) + 3SO

4
2-(aq) + 2OH-(aq)
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4.10.5  jhz;ly; cNyhf mad;fspd; ,izg;Gr; Nru;itfs;

jhz;ly; cNyhf mad;fs; ,izg;Gr; Nru;itfis cUthf;Fk;. ,t;tpizg;Gr;Nru;itfs;

rpf;fy; mad;fis cilad. ,r;rpf;fy; mad;fs; xU kj;jpa cNyhf mad; mjidr;

#o ,uz;L my;yJ mjw;F Nkw;gl;l ,izapfshy; Mf;fg;gl;ld. (kj;jpa cNyhf

maDld; xd;wpw;F Nkw;gl;l gpizg;Gfis cUthf;Fk; ,izapfSk; cz;L)

cjhuzkhf [Ni(NH
3
)

6
]Cl

2
 MdJ [Ni(NH

3
)

6
]2+ rpf;fy; madhfTk; Cl- IAk; cilaJ.

(cU 4.17).

         [Ni(NH
3
)

6
]Cl

2
 =              2Cl-

     tpisT mad;

          rpf;fy; mad;             (counter ion)

                   cU: 4.17  xU ,ize;j Nru;it

,e;j cjhuzj;jpy; mNkhdpah %yf;$Wfs; kj;jpa mad; Ni2+ ,w;F mkpd; ,izap

fshfg; gpizf;fg;gl;Ls;sd. gpd;tUk; rkd;ghl;il cgNahfpj;J ,yFtpy; rpf;fyadpd;

Vw;wj;ijj; jPu;khdpf;fyhk;.

  rpf;fypd; Vw;wk;  =   kj;jpa cNyhf mZ    + ,izapfs; ahtw;wpdJk; Vw;wk;

         my;yJ

   madpd; xl;rpNaw;w vz;

kj;jpa cNyhf madpd; xl;rpNaw;w vz;fisj; jPu;khdpj;jy;

xU ,ize;j frpf;fypd; kj;jpa cNyhf madpd; xl;rpNaw;w vz;izj; jPu;khdpf;f

gpd;tUk; Kiwia cgNahfpf;fyhk;.

cjhuzk; 6.1

[Ni(H
2
O)

3
Cl

3
]- vd;Dk; rpf;fyadpYs;s kj;jpa cNyhf madpd; xl;rpNaw;w vz;izj;

Jzpf.

tpil:

  rpf;fypd; Vw;wk;  =   kj;jpa cNyhf mZ    + ,izapfs; ahtw;wpdJk; Vw;wk;

         my;yJ

   madpd; xl;rpNaw;w vz;

rpf;fyadpd; Vw;wk;   =  - 1

,izapfspd; Vw;wk; =  %d;W H
2
O %yf;$Wfs;:  3× 0 = 0,

%d;W Cl  mad;fs;:  3( -1)  =  -3

rkd;ghl;il cgNahfpj;jy;;

-1 =  Ni  ,d; xl;rpNaw;w vz; + 0 + (-3)

 Ni  ,d; xl;rpNaw;w vz  =  +2
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4.10.6 vspa rpf;fy; mad;fs;> Nru;itfs; vd;gtw;wpd; ngauPL

xU cNyhf rpf;fypd; ngau; > kj;jpa cNyhf madpd; xl;rpNaw;wepiy> ,izapfspd;

tiffs;> vz;zpf;if Nghd;w rpf;fy; gw;wpa jfty;fis mspf;fpd;wJ. rpf;fy; madpd;

ngaiu vOJtjw;F IUPAC apdhy; tpje;Jiuf;fg;gl;l tpjpfs; fPNo jug;gl;Ls;sd.

,izapfisg; ngauply;

rpf;fy; madpy; kiw Vw;wKila ,izapapd; ngauhdJ md;dadpd; ngaupd; ,Wjpapy;

cs;s vOj;ij ePf;fp ‘O’ vd;Dk; vOj;ij ,Wjpapy; Nru;f;Ff. eLepiyahd %yf;$Wfs;

,izapfshfj; njhopw;gLk;NghJ nghJthf %yf;$wpd; ngau; toq;fg;gLk;. vdpDk;

rpy tpjptpyf;Ffs; cz;L. mit jw;Nghija f.ngh.j.(c.j) ,urhadtpay; ghlj;

jpl;lj;jpy; fye;Jiuahlg;gltpy;iy.

mdad; ,izapfs; eLepiy ,izapfs;

Cl chlorido NH
3

ammine

Br bromido H
2
O aqua

CN cyanido CO carbonyl

OH hydroxido

xU Fwpg;gpl;l ,izapapd; vz;zpf;if Kw;Nru;f;ifahff; Fwpg;gplg;gLk;. gad;gLj;jg;gl;l

Kw;Nru;f;iffshtd>

di – ,uz;L,     tri– %d;W,     tetra – ehd;F,     penta –Ie;J,     hexa – MW> Vidait.

rpf;fy; fw;wad;fisg; ngauply;

rpf;fyadpd; ngau; ,ilntspapd;wp xU nrhy;yhf rpwpa Mq;fpy vOj;Jfis (lower

case English letters) khj;jpuk; cgNahfpj;J vOjg;gly; Ntz;Lk;. cNyhf madpd;

xl;rpNaw;w vz;> cNyhfj;jpd; ngaupd; ,Wjpapy; ngupa Nuhkd; vz;fspdhy; Fwpf;fg;gLk;.

cjhuzk;: [Ni(NH
3
)

6
]2+ hexaamminenickel(II) ion

[Cu(NH
3
)

4
]2+ tetraamminecopper(II) ion

[Cr(H
2
O)

6
]3+ hexaaquachromium(III) ion

rpf;fy; mdad;fs;

kiwNaw;wKila rpf;fy; mad;fSf;F (rpf;fy; mdad;fs;) cNyhfj;jpd; ngaupw;Fg;

gpd;dhy; gpw;Nru;f;if “ate” gad;gLj;jg;gLk;.

cjhuzk;: [CuC1
4
]2- tetrachloridocuprate(II) ion

[CoCl
4
]2- tetrachloridocobaltate(II) ion
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ml;ltiz 4.32  md;dad; rpf;fy;fspy; cNyhfq;fSf;F cgNahfpf;fg;gLk; ngau;fs;

cNyhfk; md;dad; rpf;fy;fspy; cNyhfk; md;dad; rpf;fy;fspy;
cgNahfpf;fg;gLk; ngau; cgNahfpf;fg;gLk; ngau;

Cr chromate Co cobaltate

Cu cuprate Fe ferrate

Mn manganate Ni nickelate

Ag argentate Hg mercurate

Au aurate

rpf;fy; Nru;itapd; ngaupy; Kjypy; fw;wad; ngaUk; mjw;Fg; gpd;dhy; ,uz;lhtjhf

md;dad; ngaUk; fhzg;gly; Ntz;Lk;. ,t;tpU ngau;fSk; rpwpa ,ilntspapdhy;

Ntwhf;fg;gly; Ntz;Lk;.

cjhuzk;: [Ni(NH
3
)

6
]Cl

2
 - hexaamminenickel(II) chloride

Na
2
[CoCl

4
] - sodium tetrachlorocoboltate(II)

,izg;G vz;  /  <jypizg;G vz;

kj;jpa cNyhf madpw;Fk; ,izapfSf;Fk; ,ilapy; cUthf;fg;gLk; ,ize;j

gpizg;Gfspd; vz;zpf;if ,izg;G vz; vd tiuaWf;fg;gLk;. rpy ,izapfs;

kj;jpa cNyhf maDld; xd;wpw;F Nkw;gl;l ,ize;j gpizg;Gfis cUthf;ff;$ba

jdhy; kj;jpa cNyhf madpw;F ,izf;fg;gl;l ,izapfspd; vz;zpf;if ,izg;G

vz; vd tiuaWg;gJ gpioahdjhFk;. ,izg;G vz; gUkd;> Vw;wk;> ,izapd;

jd;ik> kj;jpa cNyhf madpd; ,yj;jpudpiyaikg;G vd;gtw;wpy; jq;fpAs;sJ.

ml;ltiz 4.33   d njhFg;G mad;fspd; nghJthd ,izg;G vz;fs;

M+ ,izg;G vz; M2+ ,izg;G vz; M3+ ,izg;G vz;

Cu+ 2, 4 Mn2+ 4, 6 Sc3+   6

Fe2+ 6 Cr3+   4,6

Co2+ 4, 6 Co3+   4,6

Ni2+ 4, 6

Cu2+ 4, 6

Zn2+ 4, 6

4.10.7 rpf;fy;fspd; epwq;fisg; ghjpf;Fk; fhuzpfs;

jhz;ly; cNyhf mZf;fSk; mad;fSk; epwKs;s rpf;fy;fisj; Njhw;Wtpf;fyhk;.

,e;jr; rpf;fy;fspd; epwk; gpd;tUk; fhuzpfspy; jq;fpAs;sJ. ,e;jf; fhuzpfspd;

tpisitg; gpujpgypf;Fk; cjhuzq;fs; ml;ltiz 4.34 ,y; jug;gl;Ls;sd.

1. kj;jpa cNyhf mad;

2. kj;jpa cNyhf madpd; xl;rpNaw;wepiy

3. ,izapfspd; jd;ik
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ml;ltiz 4.34  jhz;ly; cNyhf mad; rpf;fy;fspd; epwq;fs; jq;fpAs;s fhuzpfs;

1. kj;jpa cNyhf mad;

Mn(II) Fe(II) Co(II) Ni(II) Cu(II)

[Mn(H
2
O)

6
]2+ [Fe(H

2
O)

6
]2+ [Co(H

2
O)

6
]2+ [Ni(H

2
O)

6
]2+ [Cu(H

2
O)

6
]2+

nkd;rptg;G ,sk;gr;ir nkd;rptg;G gr;ir ,sePyk;

2. kj;jpa cNyhf madpd; xl;rpNaw;wepiy

Mn(II) Mn(III) Fe(II) Fe(III)

[Mn(H
2
O)

6
]2+ [Mn(H

2
O)

6
]3+ [Fe(H

2
O)

6
]2+ [Fe(H

2
O)

6
]3+

,sk;rptg;G Cjh ,sk;gr;ir kQ;rs;

[Fe(H
2
O)

6
]3+ ,d; epwk; md;dadpy; jq;fpAs;sJ.

3. ,izapfspd; jd;ik

H
2
O NH

3
Cl-

[Co(H
2
O)

6
]2+ [Co(NH

3
)

6
]2+ [Co(Cl)

4
]2-

nkd;rptg;G kQ;rs; Nru;e;j fgpyk; ePyk;

epwKs;s Nru;itfis cUthf;Fk; Mw;wy; jhz;ly; cNyhf %yfq;fspd; jdpj;Jtkhd

,ay;ghFk;. rpy nghJthd cNyhfr; rpf;fy;fspd; epwq;fs; ml;ltiz 4.33 ,y;

jug;gl;Ls;sd.

ml;ltiz 4.35   cNyhfr; rpf;fy;fs;> epwq;fs;

cNyhfk;            ,izapapd; jd;ik

H
2
O(l) OH-(aq) NH

3
(aq) Cl-(aq)

Cr [Cr(H
2
O)

6
]3+ Cr(OH)

3
Cr(OH)

3

Violet Blue-green ppt Blue-green ppt

Mn [Mn(H
2
O)

6
]2+ Mn(OH)

2
Mn(OH)

2
[MnCl

4
]2-

Pale pink White/ cream White/ cream Greenish yellow

colour ppt colour ppt

Fe [Fe(H
2
O)

6
]2+ Fe(OH)

2
Fe(OH)

2

Yellow-brown Pale-green Dirty green ppt

[Fe(H
2
O)

6
]3+ Fe(OH)

3
Fe(OH)

3
[FeCl

4
]-

Dirty green ppt Reddish-brown ppt Reddish-brown ppt Yellow

Co [Co(H
2
O)

6
]2+ Co(OH)

2
[Co(NH

3
)

6
]2+ [Co(Cl)

4
]2-

Pink Pink ppt Deep-blue yellowish-brown

With excess [Co(NH
3
)

6
]3+

Brownish-red
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cNyhfk;         ,izapapd; jd;ik

H
2
O(l) OH-(aq) NH

3
(aq) Cl-(aq)

Ni [Ni(H
2
O)

6
]2+ Ni(OH)

2
[Ni(NH

3
)

6
]2+ [NiCl

4
]2-

Green Green ppt Blue Yellow

Cu [Cu(H
2
O)

6
]2+ Cu(OH)

2
[Cu(NH

3
)

4
]2+ [CuCl

4
]2-

Pale blue Blue ppt Deep blue Yellow

Zn [Zn(H
2
O)

6
]2+ Zn(OH)

2
[ZnCl

4
]2- [Zn(NH

3
)

4
]2+

Colourless White ppt Colourless Colourless

With excess

OH-

[Zn(OH)
4
]2-

Colourless

[Cr(H
2
O)

6
]3+ ,d; jhf;fq;fs;

Cjhepw [Cr(H
2
O)

6
]3+ NH

3
 ePu;f;fiurYld; ePyk;-gr;ir Cd;gir tPo;gbthf khw;wg;gLfpd;wJ.

[Cr(H
2
O)

6
]3+ + 3NH

3
 (aq) Cr(OH)

3
(s) + 3NH

4
+(aq) + 3H

2
O(l)

[Co(H
2
O)

6
]2+ ,d; jhf;fq;fs;

nkd;rptg;G epw [Co(H
2
O)

6
]2+ ePu;f;fiury; td;%yj;Jld; (NaOH) nkd;rptg;Gepw tPogbthf

khWfpd;wJ.

[Co(H
2
O)

6
]2+(aq) + 2OH- (aq) Co(OH)

2
(s) + 6H

2
O(l)

Co(OH)
2
 xU nkd;rptg;G epw tPo;gbT.

NH
3  
cld;@

[Co(H
2
O)

6
]2+(aq) + 6NH

3
 (aq) [Co(NH

3
)

6
]2+(aq) + 6H

2
O(l)

Muk;gj;jpy; nkd;rptg;Gepw [Co(H
2
O)

6
]2+ kl;Lg;glj;jg;gl;l msT nrwpe;j NH

3
Ald;

nkd;rptg;G epw tPo;gbT Co(OH)
2
  I cUthf;Ffpd;wJ. NkYk; nrwpe;j NH3 I Nru;f;f

kQ;rs;epw [Co(NH
3
)

6
]2+ rpf;fy; mad; cUthfpd;wJ.  vdpDk; jd;xl;rpNaw;wj;jpdhy;

(auto - oxidation) [Co(NH
3
)

6
]2+ rpf;fy; fgpyepw  [Co(NH

3
)

6
]3+ Mf khw;wg;gLfpwJ. ,jdhy;

fiury; kQ;rs;-fgpykhf fhl;rpaspf;fpd;wJ.

nrwpe;j HCl cld; nkd;rptg;Gepwf; fiury; ePyepwf; fiuryhf khWfpd;wJ.

[Co(H
2
O)

6
]2+(aq) + 4Cl-(aq) [CoCl

4
]2-(aq) + 6H

2
O(l)
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[Ni(H
2
O)

6
]2+  ,d; jhf;fq;fs;

xU td;fhuj;Jld; gr;ir epw [Ni(H
2
O)

6
]2+ fiury; gr;ir epw tPo;gbthf khWfpd;wJ.

[Ni(H
2
O)

6
]2+(aq) + 2OH- (aq) Ni(OH)

2
(s) + 6H

2
O(l)

kpif NH
3
(aq), cld; gr;ir epw [Ni(H

2
O)

6
]2+ fiury; fLk; ePy epwf; fiuryhf khWfpd;wJ.

[Ni(H
2
O)

6
]2+(aq) + 6NH

3
 (aq)    [Ni(NH

3
)

6
]2+(aq) + 6H

2
O(l)

nrwpe;j HCl cld; gr;ir epwf;fiury; kQ;rs; epwf; fiuryhf khWfpd;wJ.

[Ni(H
2
O)

6
]2+(aq) + 4Cl-(aq)      [NiCl

4
]2-(aq) + 6H

2
O(l)

[Mn(H
2
O)

6
]2+ ,d; jhf;fq;fs;

td;fhuj;Jld; nkd;rptg;G epw [Mn(H
2
O)

6
]2+ ePu;f;fiury; nts;is tPo;gbthf khWfpd;wJ.

[Mn(H
2
O)

6
]2+(aq) + 2OH- (aq) Mn(OH)2(s) + 6H

2
O(l)

NH
3
 ePu;f;fiurYld; nkd;rptg;G epwf;fiury; nts;is tPo;gbthf khWfpd;wJ.

[Mn(H
2
O)

6
]2+(aq) + 2NH

3
(aq) Mn(OH)

2
(s) + 2NH

4
+(aq) + 4H

2
O(l)

[Fe(H
2
O)

6
]3+   ,d; jhf;fq;fs;

td;fhuj;Jld; kQ;rs; epw  [Fe(H
2
O)

6
]3+ ePu;f;fiury; nrq;fgpy epw tPo;gbthf khWfpd;wJ.

[Fe(H
2
O)

6
]3+(aq) + 3OH- (aq) Fe(OH)

3
(s) + 6H

2
O(l)

NH
3    
ePu;f;fiurYld; kQ;rs; epw [Fe(H

2
O)

6
]3+ ePu;f;fiury; nrq;fgpy epw tPo;gbthf

khWfpd;wJ.

[Fe(H
2
O)

6
]3+(aq) + 3NH

3
(aq) Fe(OH)

3
(s) + 3NH

4
+(aq) + 3H

2
O(l)

[Cu(H
2
O)

6
]2+   ,d; jhf;fq;fs;

td;fhuj;Jld; ePy epw [Cu(H
2
O)

6
]2+ ePu;f;fiury; ePy epw tPo;gbthf khWfpwJ.

[Cu(H
2
O)

6
]2+(aq) + 2OH-(aq) Cu(OH)

2
(s) + 6H

2
O(l)

kl;Lg;gLj;jg;gl;l msT NH
3
  ePu;f;fiurYld; ePy epwf;fiury; ePy epw tPo;gbthf

khWfpd;wJ

[Cu(H
2
O)

6
]2+(aq) + 2NH

3
(aq) Cu(OH)

2
(s) + 2NH

4
+(aq) + 4H

2
O(l)

kpifahd NH
3
  ePu;f;fiurYld; ePy epwf;fiury; fLk;ePy epwr; rpf;fyhf khWfpd;wJ

[Cu(H
2
O)

6
]2+(aq) + 4NH

3
(aq) [Cu(NH

3
)

4
]2+(aq) + 6H

2
O(l)

nrwpe;j HCl cld; ePy epwf; fiury; kQ;rs; epwf;fiuryhf khWfpd;wJ.

[Cu(H
2
O)

6
]2+(aq) + 4Cl-(aq) [CuCl

4
]2-(aq) + 6H

2
O(l)
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[Zn(H
2
O)

6
]2+  ,d; jhf;fq;fs;

kl;Lg;gLjjg;gl;l msT td;fhuj;Jld;> epwkw;w [Zn(H
2
O)

6
]2+ ePu;f;fiury; nts;is epw

tPo;gbthf khWfpd;wJ.

[Zn(H
2
O)

6
]2+(aq) +2OH-(aq) Zn(OH)

2
(s) + 6H

2
O(l)

kpifahd td;fhuj;Jld; nts;is epw tPo;gbT epwkw;w njspthd fiuryhf khWfpd;wJ.

Zn(OH)
2
(s) + 2OH-(aq) [Zn(OH)

4
]2-(aq)

epwkw;w fiury; xU nts;is epw tPo;gbthf khWfpd;wJ. gpd;G kpifahd fhuj;Jld;

tPo;gbT fiue;J epwkw;w fiury; Njhd;Wk;.

4.10.8    d njhFg;G %yfq;fspd; Kf;fpaj;Jtk;

1. jhz;ly; cNyhfq;fs; rpwe;j flj;jpfs;.(Au, Ag and Cu), mj;Jld; thl;lj;jF>

ePl;lj;jF> ,ay;Gilad. gsgsg;ghdit. jhz;ly; cNyhfq;fs; xNukhjpupahd

mZg;gUkd;fisf; nfhz;bUg;gjdhy; mit xd;whff; fyf;fg;gl;Lf; fyg;G

cNyhfq;fis cUthf;fyhk;. ,f;fyg;G cNyhfq;fs; gioa fhyj;jpypUe;J

gy;NtW NjitfSf;Fg; gad;gLj;jg;gLfpd;wd. fyg;G cNyhfq;fspd; cw;gj;jp

cNyhfq;fspd; ,ay;Gfis khw;wyhk;.

2. fjpu;j;njhopw;ghl;l kUj;Jtj;jpy; Nfhghy;w;wpd; rkjhdp 60Co gue;j mstpy; fjpu;tPry;

Kjyhfg; gad;gLj;jg;gLfpwJ.

3. jhz;ly; cNyhf mZf;fSk; mad;fSk; Cf;fy; ,ay;GfisAila Nru;itfis

tpUj;jp nra;tjw;F cjTfpd;wd. ,r;Nru;itfs; gue;j mstpy; NtWgl;l ifj;njhopy;

fspy; Cf;fpahfg; gad;gLj;jg;gLfpd;wd.

4. jhz;ly; cNyhfq;fs; NtWgl;l epwq;fisAila Nru;itfis cUthf;fyhk;.

,r;Nru;itfs; g+R(paint)jahupg;gpy; epwg;nghUl;fshfg; gad;gLj;jg;gLfpd;wd. mit

epwKs;s fz;zhbfs; Nghj;jy;fs;> jahupg;gpYk; gad;gLj;jg;gLfpd;wd.

5. Ni, Cd Nghd;w d njhFg;G %yfq;fs; kPskpd;Ndw;wg;glf;$ba  kpd;fyq;fs;

jahupg;gpy; gad;gLj;jg;gLfpd;wd.

6. ,it xspNthy;w;wapy; fyq;fspYs;s (Photo valtaic cell) fl;kpak; njYiul;L

(CdTe), nrg;G ,e;jpak; ,Ury;igl;L Nghd;w Nru;itfs; jahupg;gpy; gad;gLj;jg;

gLfpd;wd. #upaf; fyk; xspNthy;w;wapy; fyj;jpw;F xU cjhuzkhFk;.

4.10.9 njupT nra;ag;gl;l d njhFg;G %yfq;fspd; fw;wad;fis ,dq;fhz;g

jw;fhd gupNrhjidfs;.

1. Fe2+

K
3
[Fe(CN)

6
] cld; fLk; ePy epw tPo;gbT KFe[Fe(CN)

6
]  cUthjy; Fe2+I ,dq;fhzg;

gad;gLj;jyhk;

Fe2+(aq) + K
3
[Fe(CN)

6
](aq)  KFe[Fe(CN)

6
](s) + 2K+(aq)
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2. Fe3+

K
4
[Fe(CN)

6
] cld; gpurpad;-ePy epwrpf;fy; Fe

4
[Fe(CN)

6
]

3
 cUthjy;  Fe3+I ,dq;

fhzg;  gad;gLj;jyhk;

4Fe3+(aq) + K
4
[Fe(CN)

6
](aq) Fe

4
[Fe(CN)

6
]

3
(s) + 4K+(aq)

rpwpjsT   mkpykhf;fg;gl;l    NH
4
SCN   fiurYld;   rptg;G  epwr;  rpf;fy;

[Fe(SCN)(H
2
O)

5
]2+  cUthjy;  Fe3+I ,dq;fhzg; gad;gLj;jyhk;

[Fe(H
2
O)

6
]3+ + NH

4
SCN(aq)  [Fe(SCN)(H

2
O)

5
]2+ + NH

4
+(aq)

3. Cr3+

Cr3+ I kQ;rs; epwf; fiury; CrO
4

2- Mf xl;rpNaw;wy;.

Cr3+ fiurypDs; kpifahd Nrhbak; Ijnuhl;irl;L ,l;L gpd;G rpy kpy;ypyPw;wu;fs;

6% Ijurd; ngnuhf;irl;ilr; Nru;f;f kQ;rs; epwf; fiury;  CrO
4
2¯ cUthFk;.

Cr3+(aq) + 3NaOH Cr(OH)
3
(s) + 3Na+(aq)

2Cr(OH)
3
(s) + 3H

2
O

2
(aq) + 4OH-(aq)  2CrO

4
2-(aq) + 8H

2
O(l)
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