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Njrpa fy;tp epWtfj;jpdhy; fhyj;jpw;Ff; fhyk; jukhd fy;tpapd; tpUj;jpf;fhf

gbKiwahd re;ju;g;gq;fis vLj;Jf; nfhz;L tUfpd;wJ. ,e;j tupirapy; njhlq;F

epiyahf Nkyjpf tsE}y; jahupg;G ,jid Nkw;Nfhs; fhl;bAs;sJ.

Njrpa fy;tp epWtfj;jpd; fiyj;jpl;l tpUj;jpf; FOtpdu; Njrpa gy;fiyf;fofq;fspd;

ghl epGzj;Jtf; FOtpdu; kw;Wk; mDgtkpf;f ghlrhiy Mrpupau; FohKk; MfpNahu;

mlq;fpa Fohkpdhy; ,t; Nkyjpf tsE}y; jahupf;fg;gl;Ls;sJ. Vnddpy; ,t;tsE}y;fs;

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;Ltjd; %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;fhf

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

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

fy;tp epWtf mYtyu; Fohk; kw;Wk; fy;tpg;Gy 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;j 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 jputpaq;fs; toq;fg;gl;Ls;sd. Kd;ida Mrpupau;

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

,jd; tpisthf 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;F 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;F 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;fis 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; mDgtpf;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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1. ,urhad ,af;ftpay;

cs;slf;fk;

1.1 ,urhad ,af;ftpay; vz;zf;fU

1.2 xU jhf;fj;jpd; jhf;ftPjk;

1.3 jhf;ftPjKk; gPrkhdKk;

1.4 jhf;fq;fspd; jhf;ftPjq;fisj; 

jPu;khdpf;fg; gupNrhjid El;gq;fs; 

(Experimental techniques)

1.5 xU ,urhadj; jhf;fj;jpd; jhf;f 

tPjj;ijg; ghjpf;Fk; (nry;thf;Fr; 

nrYj;Jk;) fhuzpfs;

1.6 ,urhadj; jhf;fq;fspd; jhf;ftPjj;-

jpy; jhf;fj;ij Vw;gLj;Jk; fhuzp 

fspd; tpisit (ellect) tpsf;f 
%yf;$w;W ,af;ff; Nfhl;ghl;ilg; 

(NkhJiff; Nfhl;ghL) gad;gLj;jy; 

1.6.1 Nkhjy;; nfhs;if (Nfhl;ghL)

1.7 nghUj;jkhd mstpy; jhf;fpfspd; 

nrwpitf; ifahStjd; %yk; 

xU jhf;fj;jpd; jhf;f tPjj;ijf; 

fl;Lg;gLj;jy;

1.7.1  xU jhf;fj;jpd; jhf;f 

tPjj;ijf; $Wk; Kiwfs; ruhrup 

tPjk; fzepiy tPjk; njhlf;f  

tPjk; 

1.7.2 jhf;f tPjj;jpy; nrwptpd; tpisT

1.7.3 g+r;rpa> Kjyhk;> ,uz;lhk; tupirj; 

jhf;fq;fSf;F nrwpTld; jhf;ftPj 

khw;wj;Jf;fhd tiuglg; gpujpepjpj;-

Jtk;

1.7.4  jhf;ftPj khwpyp kw;Wk; xU  

jhf;fj;jpd; jhf;f tupiriaj;  

JzpAk; topfs; (jhf;ftPj tpjp)

1.8 jhf;f tPjj;jpy; ngs jPf jd;ikapd; 

(Nkw;gug;gsT) nry;thf;F

1.9 jhf;fq;fspy; Cf;fpfspd; nry;thf;F

1.10 xU ,urhad jhf;fq;fspd; jhf;f 

tPjj;ij tpgupg;gjw;F jhf;f nghwp 

Kiwfspd; cgNahfk;

1.10.1 jhf;fnkhd;wpd; %yf;$w;Wj; jpwd;

1.10.2 Kjd;ikj; jhf;fq;fSf;fhd 

cjhuzq;fs;

1.10.3 gy; gbj;jhf;fk;

1.10.4 Kjd;ik jhf;fq;fspd; (elementry   
reactions) jhf;f tpjp

1.10.5 jhf;fg; nghwpKiwfSk; jhf;f  

tpjpAk;

1.10.6 njhlu;r;rpahd (Kjd;ik) jhf;fq;fs;

1.10.7  nghwpKiw xd;wpy; Kd;rkepiy                                                              

,Ug;gjw;fhd re;ju;g;gq;fs;

1.11 jhf;fj;jpd; rf;jp cs;tupg;glk;  
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mwpKfk;

cjhuzkhf Ke;ija myFfspy; (myF 4 kw;Wk; 5 Mfpait) %yf;$Wfspd;                                                                

elj;ijf;fhd mbg;gil mk;rq;fisAk; kw;Wk; mj;Jld; jhf;fk; eilngWtjw;Fj;                                                                 

Njitahd rf;jpiaAk; tpgupf;fg;gl;ld. ,Ug;gpDk; jhf;fpfspdJk; tpisTfspdJk;                                                        

msTfisAk; mt;%yf;$Wfspd; jd;ikiaAk; ehk; mwpNthk;. vdpDk; 'jhf;fk; 

vt;tsT tpiuthf eilngWfpd;wJ" vd;gij mstwpuPjpahf Nehf;ftpy;iy. mj;Jld;                                                         

xU jhf;fk; epfo;tjw;fhd (fhuzpfis) Njitfis jpUg;jpg;gLj;jy; Ntz;Lk;. ,J 

rk;ge;jkhf ,t; myfpy; jhf;f Ntfq;fSld; rk;ge;jg;gl;l ,af;ftpay; Jiwapy;                                               

ftdk; nrYj;jg;gLfpwJ. xU jhf;fj;jpd; jhf;ftPjk;> mijg; ghjpf;Fk; fhuzpfs;>                                      

mtw;iw tpsf;Fk; Nfhl;ghLfisAk; mit tpisthf khw;wk; milAk; nghOJ                                                                                                

gbg;gbahfj; jhf;fpfspy; Vw;gLk; khw;wk; vd;gtw;iwAk; ehk; Muha;Nthk;. ,t; myF 

jhf;ftPjk; gw;wpa rpy nghJf;fUj;Jf;fis mwpKfk; nra;tJld;> mtw;iw ghjpf;Fk; 

Kf;fpa fhuzpfs; gw;wp fz;Nzhl;lk; nrYj;Jfpd;wJ. nrwpT> mKf;fk;> ngsjpfepiy> 

Cf;fp> ntg;gepiy NkYk; jhf;ftpjpa+lhfj; jhf;ftPjj;ij Kd;itg; gJld; kw;Wk; mjd; 

$Wfisj; jPu;khdpg;gNjhL> jhf;fq;fs; eilngWk; nghOJ nrwpT vt;thW khw;wk-

ilAk; vd;gijAk;> Miutho;Tf;fhyj;jpd; mu;j;jk; gw;wp Ak; fye;Jiu ahlg;gLk;. 

NkYk; ehk; jhf;fg;nghwpKiwfs; gw;wpAk;> xU jhf;fk; vg;ghijfspD}L epfo;fpd;wJ  

vd;gJ gw;wpAk;>    jhf;fk; eilngWk; nghOJ jhf;fp %yf;$Wfspd; gpizg;G cile;J 

tpisTfspy; gpizg;G cz;lhjiyg; glkhf;fy; %yKk; ehk; fye;JiuahLNthk;. 

1.1 ,urhad ,af;ftpay; vz;zf;fU

ehk; myF 05 (rf;jpapay;) ,ypUe;J ,urhadj; jhf;fq;fisf; Fwpj;Jg; ngw;Wf;  

nfhz;l rpy NghridfspypUe;J> ,urhadtpay; vd;gJ Kf;fpakhf ,aw;if my;yJ 

mf;fiw nfhz;l gjhu;j;jq;fspy; Vw;gLk; khw;wq;fspy; rpuj;ij nfhz;Ls;sJ vd 

tiuaiw nra;ayhk;. NkYk;> Xu; vspa Kiwr; rkd;ghl;bd; thapyhfr; rpj;jupf;fg;gLk; 

,k;khw;wq;fNs ,urhadj; jhf;fq;fs; vdTk; fUjyhk;.

xU ,urhadj; jhf;fk; gw;wpf; fw;ifapy; ehk; fz;Lgpbf;f Kaw;rpg;gJ>

(a) xU ,urhadj; jhf;fj;jpd; rhj;jpaf;$W: ,jid ntg;g,af;ftpay; nfhz;L vjpu;T                                                                

$wyhk;. cjhuzkhf> xU jhf;fj;Jld; njhlu;Gila rf;jpkhw;wkhdJ @ ntg;g 

,af;ftpay; gupkhzq;fshd ∆H, ∆G, ∆S, Nghd;wtw;why;> khwh ntg;gepiyapy; mKf;                                                                              

fj;jpy; ntspg;gLj;jg;gLk;. mj;Jld; khwh ntg;gepiy> mKf;fj;jpy; ∆G < 0 Mf 

,Uf;Fk; jhf;fk; rhj;jpakhdJ vd;gJ ehk; mwpe;jnthd;whFk;. ,J> ,j;jhf;fk; 

vj;jpirapy; epfOk; vd;gijAk; mwpaj; jUfpd;wJ.

(b)  xU jhf;fj;jpd; tp];jPuzk; (Extent of reaction) : ,J vt;tsT J}uk; xU jhf;fk; eil 

ngw;W tpUk;gpa tpisitf; nfhLf;Fk; vd;gij tpsf;FtJld;> ,jid ,urhadr; 

rkepiy (myF 12) ,ypUe;J Jzpayhk;. NkYk; rkepiy khwpypapd; mwpTld; 

,jid mstplTk; KbAk;.

,tw;Wld; Nru;j;Jj; jug;gl;l jhf;fnkhd;wpw;Fr; rkgq;F Kf;fpaj;JtKila kw;WnkhU 

gf;fKk; vkf;Ff; fUtjw;Fz;L. mitahtd@ xU jhf;fk; vt;tsT Ntfkhf ,lk;ngWk; 

/ jhf;fNtfk; kw;Wk; jhf;fNtfj;ijg; ghjpf;Fk; fhuzpfs; vd;gdthFk;. ,e;j tof;fpy;>                                                         

VjhtnjhU mwpag;gl;l Gs;spia (tp];jPuzk;) mila xU jhf;fk; vLf;Fk; Neuk; 

fw;fg;gl Ntz;Lk;. NkYk;> vt;thW jhf;fp fs; tpisTfshf khw;wk; ngWfpd;wd:                                                          

mjhtJ> jhf;fj;jpd; jhf;fg; nghwpKiwahdJ mwpag;gl Ntz;Lk;. ,t; midj;J                                                 
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tpdhf;fSf;Fk; jhf;fNtf kw;Wk; jhf;fg;nghwpKiwapd; fw;if %yk; tpilaspf;ff;                                                                                                 

$ba ,urhadtpaypd; xU fpisNa> ',urhad ,af;ftpay;" vd miof;fg;gLk;.

xU jhf;fkhdJ> njhFjpapd; jug;gl;l ntg;g mKf;f epiyapy; eilngWtjw;F> mJ  

ntg;g ,af;ftpay; rhu;ghfTk;> ,urhad ,af;ftpay; rhu;ghfTk; rhjfkhf                                                                          

,Uj;jy; Ntz;Lk;. ,it xd;Wld; xd;W njhlu;Gila gjq;fshFk;. xU jhf;fkhdJ 

jhd; tpUk;gpa tpistpd; msitg; ngWtjw;F> ntg;g ,af;ftpay; uPjpahfr; rhjfkhf 

,Uf;f Ntz;Lk;. mj;Jld;> tpUk;Gk; fhy vy;iyapy;> jhf;fk; Kw;Wg; ngWtjw;F 

,af;ftpay; uPjpahfr; rhjfkhf ,Uf;f Ntz;Lk;.

cjhuzkhf> fUj;jhf;fq;fs; kpf tpiuthf tpdhbapd; gpd;dq;fspy; (Fractions of a second) 
eilngWfpd;wd. Mdhy;> fhuPak; itukhf khw;wk; ngWtjw;F kpy;ypad; fzf;fhd                                                                             

tUlq;fs; Njitg;gLfpd;wJ. ,jw;Ff; fhuzk;> ,j;jhf;fk; eilngWtjw;Fg; ghupa 

Vtw;rf;jpiaj; jhz;l Ntz;bAs;sNjahFk;. mj;Jld; ehk; ,j;jhf;fj;jpd; Ntfk; kw;Wk; 

tpisitAk; fl;Lg;gLj;Jk; %yf;$w;W kl;lj;jpy; njhluhf eil ngWk; epfo;Tfshd 

mj;jhf;fj;jpd; nghwpKiwiaAk; fUj;jpw; nfhs;s Ntz;Lk;. MfNt jhf;f Ntfk; gw;wpa                                                                               

fw;if> gy JiwfspYk; kpf Kf;fpa gq;if tfpf;fpd;wJ. rkepiy khwpypf; fhuzp 

iaf; fUj;jpw;nfhs;Sjy;> ntg;g,af;ftpaypd; gupkhzk;. ,f;fhuzpfs; ,af;ftpay;  

vspjhff; fPo;tUk; jpl;lk; 1.1 ,y; fhl;lg;gl;Ls;sd.

,urhad jhf;fj;ijf;  

fl;Lg;gLj;jy;

ntg;g ,af;ftpay;

tPjq;fs;  ,af;ftpay;

cU 1.1  ntg;g,af;ftpay; kw;Wk; ,af;ftpay; ghu;itapy; ,urhadj; jhf;fq;fisf; fl;Lg; 

gLj;jy;

NkYk;>   ,urhadj;  jhf;fq;fspd;  fjp  my;yJ  Ntfj;ijj;  Jzptjw;F  khj;jpuky;yhky;>    

jhf;f Ntfq;fis khw;wf;$ba epge;jidfisAk; ,af;ftpay; gw;wpa fw;ifah 

dJ tpgupf;fpd;wJ. nrwpT> ntg;gepiy> mKf;fk; kw;Wk; Cf;fp Nghd;w fhuzpfs;  

jhf;f Ntfj;ijg; ghjpf;fpd;wd. ,t; Ma;Tfspy;> jhf;fk; mile;j my;yJ cUthfpa                               

msT kw;Wk; mit Efug;gLk; my;yJ cUthFk; Ntfk; Nghd;w mstplf; $ba                                                                                    

gupkhzq;fspd; tprhuizahdJ> ngUk;ghu;itf;Fupa kl;lj;jpd; fPo; tUfpd;wJ. 

%yf;$w;W kl;lj;ij Nehf;Fk; gl;rj;jpy; jpirKfk;> Ntfk; kw;Wk; NkhJif milAk; 

%yf;$Wfspd; rf;jp Mfpatw;iw cl;gLj;Jk; jhf;fg; nghwpKiwfisf; fUj Ntz;Lk;. 

vdpDk; ,r;rhuh khwpfis mstpLjy; rpwpJ fbdkhdJ.

,urhadr; nrad;Kiwfisf; fUJk;NghJ> ntbf;Fk; jhf;fq;fs; cs;spl;l ngUk;ghyhd                                                                                        

,urhadr; nrad;Kiwfs;> nrf;fdpd; xU gq;fpy; eilngWk;nghOJ@ ,Uk;G JUg;gp-

bj;jyhdJ ePz;l Neuk; vLf;ff; $Lk;. rpyNtis E}w;whz;Lfspy; $l Kw;Wg;ngWk;. 

madpj; jhf;fq;fs; ePu;f;fiurypy;> cjhuzkhf> NaCl(ag) ,w;Fk; AgNO3 (ag) ,w;Fk; 
,ilapyhd jhf;fj;jpd;NghJ> kpfTk; FWfpa Neuj;jpy; (rpy Nkk; gl;l njhopDl;gj;jhy; 

mstplf;$ba) nts;is epw nts;spf; FNshiul;L tPo;gbT cz;lhfpwJ.

,urhad ,af;ftpaypy; ,f;fl;lj;jpy;> ehk; kpf Ntfkhf my;yJ kpf nkJthf eil 

ngWk; jhf;fq;fspd; Ntfk; gw;wp cz;ikahff; fw;gjpy;iy. tof;fkhf> xU ,urhadj; 

jhf;fkhdJ> jug;gl;l ntg;gepiyapy;> jhf;f %yf;$Wfspd; gpizg;Gfs; cilji-

yAk; tpisT %yf;$Wfspd; gpizg;Gfs; cz;lhjiyAk; cs;slf;fpapUf;Fk;. MfNt>   
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eype;j gpizg;G(fs;) ciljYf;Fl;gl;l jhf;fkhdJ> td;kahd ciljYf;F cl;gl;l 

jhf;fj;jpYk; tpiuthf eilngWk; vd;gij ,yFthf tpsq;fpf;nfhs;sf; $bajhf 

cs;sJ.

kpd;gF nghUl;fshfpa mad; Nru;itfs; ePu;f;fiurypy; Kw;whf madhf;fk; mile;jpUf;Fk;.                                                                            

vdNt> ve;jnthU madpf; jhf;fj;jpYk; gpizg;Gfs; ciltjpy;iy. MfNt> madpf; 

jhf;fq;fs; kpf tpiuthdit. gpizg;Gfspd; td;ikiag; nghWj;J> gy;NtW gpizg;G-

fis cs;slf;fpa gy;NtW jhf;fq;fs;> ntt;NtW Ntfj;jpy; eilngWfpd;wd. nghJthf> 

jug;gl;l ntg;gepiyapy; Fiwe;jsT kPs; xOq;fhf;fj;Jld; rk;ge;jg;gl;l  jhf;fq;fs;> 

kpFjpahd kPs; xOq;fhf;fj;Jld; rk;ge;jg;gl;l jhf;fq;fspYk; tpiuthf eilngWk;.                                                                                      

,urhadr; nrad;Kiwfspd;; Ntfk; gw;wpa fw;ifahdJ ,urhad ,af;ftpay; my;yJ 

'jhf;f ,af;ftpay;" vdg;gLk;.

,urhadj; jhf;ftpayhdJ> ,urhadj; jhf;f Ntfj;jpd; kPJ nry;thf;Fr; nrYj;Jk;                                                         

ntt;NtW gupNrhjid epge;jidfis tprhupg;gijAk; jhf;fq;fspd; nghwpKiw fs; 

kw;Wk; khWepiyfs; / Vtw;rf;jpfs; gw;wpa jfty;fisAk; ,urhadj; jhf;fj;jpd;                                    

rpwg;gpay;Gfis tpgupf;ff; $ba Nfj;jpufzpj khjpupapd; (jhf;ftPjr; rkd;ghl;bd;)                                 

fl;Lkhdj;ijAk; cs;slf;fpAs;sJ. ,j;Jld;> jhf;fq;fs; kw;Wk; mtw;wpd;  

Ntfq;fSf;fhd XusT mbg;gil tpsf;fq;fs; fPNo tpgupf;fg;gl;lthW njuptpj;jpUg;gJ 

gpuNahrdkhdJ.

kpfTk; tpiuthd (fzepiy) jhf;fq;fs;

,j;jhf;fq;fs; kpfTk; tpiuthditahf ,Ug;gJld;> jhf;fpfs; xd;whf fyf;fg; gl;l 

Tld;> jhf;fk; eilngWk;. mj;njhFjpapy; Vw;gLk; xU rpy khw;wq;fisAk; ehk;                                                                                           

mtjhdpf;f KbahjsT Ntfj;jpy; eilngw;WKbfpd;wd. ,j;jhf;fq;fs; madpf; 

,dq;fis cl;gLj;Jfpd;wikahy;> ,it 'mad;fspd; jhf;fq;fs;" vdTk; miof;fg; 

gLk;. md;wpAk;> Cf;fpapd; Nkw;gug;gpy; eilngWk; gy jhf;fq;fs; kpfTk; tpiuthd 

jhf;ftPjj;jpy; (10-12 ,ypUe;J 10-18 nrf;fd;fs; Neu msTNfhypy;) eil ngWfpd;wd. 

NkYk;> ,j; jhf;fq;fspd; jhf;fNtfj;ij tof;fkhd njhopy;El;gj;ijf; nfhz;L 

JzptJ rhj;jpakw;wJ. vt;thwhapDk;> mjptpiue;j Nyru; ];ngf;l;Nuh];Nfhgp (Ultra - fast 
Laser Spectroscopy) cld; $ba Nkk;gl;l njhopy;El;gkhdJ epiyaw;w mstp LjYld; 

rk;ge;jg;gl;lJ. ,J> NkYk; vq;fis ,yj;jpud; gupkhw;wr; nray;Kiwfisg; gpd;gw;wTk; 

mDkjpf;fpd;wJ.

kpf tpiuthd jhf;fq;fSf;F vk;khy; fUjf;$ba rpy cjhuzq;fshtd @

cau;e;j nrwpTila nts;sp iej;jpNuw;W fiuriyAk; Nrhbak; FNshiul;Lf;  

fiuriyAk; fye;jTld; AgCl  tPo;T cz;lhfpd;wJ.

AgNO3(aq) + NaCl(aq)     AgCl(s) + NaNO3(aq)

td; mkpyk; xd;iw td; fhuj;Jld; fye;jTld; eLepiyahf;fkiljy;

HCl(aq) + NaOH(aq)     NaCl(aq)  + H2O(l)

kpf nkJthd jhf;fq;fs;

Fwpj;j rpy jhf;fq;fs; kpfTk; nkJthf Ntfj;jpy; epfo;fpd;wd. mt;thwdit miw 

ntg;gepiyapy; xUNghJk; eilngwkhl;lhJ. MfNt> ,j;jhf;fq;fspd; ,af;ftpaiyf; 

fw;gJ fbdkhdJ. 
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rpy cjhuzq;fshtd @

miw ntg;gepiyapy; IjurDf;Fk; xl;rprDf;Fk; ,ilapyhd jhf;fk;: ,J cau; ntg;g 

epiyapy;> ntbj;jYld; epfOk; (N1000K).

fhgDf;Fk; xl;rprDf;Fk; ,ilapyhd jhf;fk; (fw;fup jd;dpr;irahfg; gw;wp vupa  

khl;lhJ> tspapy; jhf;fk; milahjpUf;Fk;)

kpjkhd jhf;fq;fs;

NkYs;s ,uz;L cr;rq;fSf;fpilNa miw ntg;gepiyapy; kpjkhd kw;Wk;  

mstplg;glf;$ba Ntfq;fspy; eilngWk; gy vz;zpf;ifahd jhf;fq;fs;> Ma;T$l  

epge;jidfspd; fPo; ,urhad ,af;ftpay; fw;ifiag; gbf;f mDkjpf;fpd;wJ.

nghJthf mt;tif cjhuzq;fs; rpy fPNo jug;gl;Ls;sJ@

Ijurd; ngnuhl;irl;bd; gpupif : 2H2O2  2H2O  +  O2

iejurd; ngd;uh xl;irl;bd; gpupif : 2N2O5  2N2O4  +  O2

v];jupd; ePu;g;gFg;G : CH3COOC2 H5 NaOH    CH3COONa  +  C2H5OH

ePu;f;fiurypy; Rf;Nuh]pd; Neu;khwhf;fk; : C12H22O11+ H2O  C2H12O6  +  C2H12O6

iejudPnuhl;irl;bw;Fk; fhgd;Xu; xl;irl;bw;Fk; NO2+ CO  NO  +  CO2

iej;jpupf; mkpyk; kw;Wk; Nrhbak; ijnahry;Ngw;Wf;Fk; ,ilapyhd jhf;fk; : 

Na2S2O3(aq)+ 2HNO3(aq)  S(s) +  2NaNO3(aq) + SO2(g) + H2O(1)

ngupf; FNshiul;L kw;Wk; nghl;lhrpak; mNahilLf;Fk; ,ilapyhd jhf;fk; :

2l-
(aq) + 2Fe3+

(aq)  l2(aq)+  2Fe2+ (aq)

IjNuhFNshupf; mkpyk; kw;Wk; fy;rpak; fhgNdw;Wf;Fk; ,ilapyhd jhf;fk; :

CaCO3(s)+ 2HCl(aq)    CaCl2(aq) + H2O(1) + CO2(g)

,urhadr; nray;Kiwfspd; jhf;ftPjkhdJ> mit ,lk;ngWk; epge;jidfs; khw;w 

KWk; gl;rj;jpy; my;yJ mjpfupf;fg;glNth Fiwf;fg;glNth KbAk;. cjhuzkhf> miw 

ntg;g epiyapy; kpf nkJthfj; jhf;fq;fs; @ CO + 2H 2  CH3OH, 4000C ntg;gepiy> 

300 atm mKf;fk; kw;Wk; Cf;fp Mfpatw;wpd; NgZifapd; %yk; Jupjg;gLj;jg;gl KbAk;. 

czTg; gjhu;j;jq;fspd; rpijitAk; mg;gjhu;j;jq;fisf; Fspu;rhjdg;ngl;b apy; Ngzp 

itg;gjd; %yk; nkJthf;f KbAk;.

,urhad ,af;ftpaypd; fw;ifapy; vk;khy; Fwpj;jnthU jhf;fj;jpd; jhf;ftPjj;ij> 

nfhLf;fg;gl;l epge;jidfspd; fPo; Cfpf;f KbtJld;> me;epge;jidfis Nkk;gLj;jp 

my;yJ rupnra;J> jhf;fq;fis tpUk;gpa Ntfj;jpy; eilngw itf;fTk; KbAk;.

1.2 xU jhf;fj;jpd; jhf;ftPjk; (Rate of a reaction)

ntt;NtW jhf;fq;fs; ntt;NtW Ntfj;jpy; eilngwyhk;. nkJthf eilngWk;  

jhf;fq;fs; jho; jhf;f tPjj;ijAk;> tpiuthf eilngWk; jhf;fq;fs; cau; jhf;f      

tPjj;ijAk; cilad. NkNy $wg;gl;lJ Nghd;W cjhuzkhf fhgd; itukhf khWk; 

jhf;fk;> ghiwfs; rpijtiljy; Nghd;wit nkJthf (slow) eilngWk;. ntbj;jy;   

(explosions), fUjhf;fq;fs; kpfTk; tpiuthf eilngWk; jhf;fq;fs; cau; jhf;f tPjj; 

ijf; nfhz;bUf;Fk;.
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nghJthf xU jhf;fj;ijg; gpd;tUkhW gpujpepjpj;Jtg;gLj;jyhk;

  jhf;fpfs;  tpisTfs; 

xU jhf;fk; eilngWk; nghOJ jhf;fpfs; nrythfpd;wd (mopfpd;wd) tpisTfs; 

cUthfpd;wd. ,jd; tpisT> xU jhf;fj;jpd; fjp (Ntfk;) my;yJ xU jhf;fj;jpd; jh-

f;ftPjj;jpid xU myF Neuj;jpy; xU jhf;fp my;yJ xU tpistpd; mstpy; (amount) 
(nrwpT) Vw;gLk; khw;wk; vd tiu aWf;fg;gLk;. mjhtJ@ 

i. khwh ntg;gepiyapy; VjhtJ xU jhf;fpapd; msT / nrwpT FiwAk; tPjk;

ii. VjhtJ xU tpistpd; msT / nrwpT mjpfupf;Fk; tPjk; khwh / epiyahd ntg;g 

epiyapy;

khwh ntg;gepiyapy; xU fUJNfhl; jhf;fj;ijf; fUJtJld;> mt; (mikg;G) njhFjp 

apd; fdtsT khwhjpUf;fpd;wJ vd mDkhdpf;f.

A  →  B   

nghJthf> khwh ntg;gepiyapy; Neuj;Jld; msT khw;wj;jpd; mbg;gilapy; jhf;f      

Ntfj;ijf; $WtJ kpfTk; trjpahdJ. (nrwpT @ gpd;tUk; gFjpfspy; tpsq;fg;gLj;jg;gLk;)                                                                              

NkNy jug;gl;l jhf;fj;jpid ehk; fUJNthk;. Neuk; ti (t=0 my;y) A apdJ Muk;g msT 

(nA)i  %y;fs;> rpy Neuk; tt d; gpd; A d; msT (nA)t  %y;fs;. MfNt> (tt - ti) Neu ,il 

ntspapy; A d; mstpy; Vw;gLk; khw;wk; [(nA)t  - (nA)i]  %y;fs;.

/ A d; msT khw;wkilak; tPjk; A  =  
([(nA )t- (nA )i])

 (tt-ti ) 
   = 

∆(nA) 

∆ t
                     

mNjNghd;W tpisT B f;F ehk; vOjyhk;

B d; msT khw;wkilak; tPjk; B     =  
([(nB )t- (nB )i]) 

 (tt-ti ) 
  = 

∆(nB) 

∆ t

NkNy ,Ug;gjpy;  ∆(nA) jhf;fpapd; msT khw;wk; kiwFwpaPl;il cilaJ. Vnddpy;  ∆(nA)t <  ∆(nA)i   
ve;jnthU ,urhadr; nrad;KiwapYk; mstpy; Vw;gLk; khw;wk; NeusthdJ  

vd;gijf; fUj;jpw; nfhs;sNtz;Lk;. vdNt ,q;F jhf;fpapd; khw;wj;jpd; mstpw;F vjpu; 

kiw (negative sign) FwpaPl;il cgNahfpf;fpd;Nwhk;. 

mstpd; khw;wj;jpd; tPjk; vg;nghOJk; NeuhdJ. vdNt NkNy jug;gl;l jhf;fj;jpd; Ntfj;ij  

gpd;tUkhW vOjyhk;.

jhf;ftPjk;    =  - 
∆(nA) 

∆t   = 
∆(nB)

∆t 

xU jhf;fj;jpd; jhf;f tPjj;ij ,yFthf xU jhf;fj;jpd; jhf;fpfs; my;yJ tpisT 

fspd; khw;wj;Jld; njhlu;GgLj;jyhk; - jhf;fpfspd; Efu;T tPjk; my;yJ tpisTfspd; 

cUthf;Fk; tPjk; vdTk; $wyhk;.

vspjhf tpsf;FNthkhapd; jhf;ftPjk; jhf;fpfs; my;yJ tpisTfs; khw;wkilAk; 

mstpy; jq;fpapUg;gJld;> mk;khw;wk; epfo vLf;Fk; Neuj;jpYk; rhu;e;Js;sJ.  

A   B  vd;Dk; jhf;fj;jpd; jhf;f tPjj;jpy; Vw;gLk; khw;wk; cU 1.2 y; vLj;Jf; fhl;lg; 

gl;Ls;sJ Nghy tpsf;fg;glyhk;.
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m
s
T

 (n
)

Neuk;

cU 1.2  jhf;fj;jpd; jhf;ftPjk; A   B: Neuj;Jld; nA Fiwe;J nry;fpd;wJ> nB  mjpfupj;Jr; 

nry;fpd;wJ khwh ntg;gepiyapy;> Neuj;Jld; jhf;f tPjk; Fiwe;J nry;fpd;wJ 

vd;gijf; ftdj;jpw;nfhs;s Ntz;Lk;.

Nfj;jpufzpj uPjpahfg; ghu;f;Fk;NghJ> xU jhf;fj;jpd; jhf;ftPjk;> gjhu;j;jj;jpd; ms tpy; 

Vw;gLk; khw;wj;jpd; fPo; fhy (Neu) ,ilntspahf ,Ug;gjhy;> ,g;ngWkhdj;ij (quality)                                                                                     
∆(nA) 

∆t
my;yJ 

-∆(nB) 

∆t
 vd cU 1.3 (a) y; rpj;jupf;fg;gl;lJ Nghd;W Fwpg;gplyhk;. mj;Jld; 

nghJthf ,j;jhf;ftPjk; ruhrupj; jhf;ftPjk; vd tiuaWf;fg;gLfpwJ. tof;fkhf Ntfk; 

kpff; FWfpa Neu ,ilntspfspy; khw;wkilAk;. vdNt Neu ,ilntsp ∆t apy; jhf;f 

tPjj;ijf; fzpg;gjw;F mt; Neu ,ilntspapy; cs;s xt;nthU Neuj;jpYk; fhzg;gLk; 

jhf;ftPjq;fspd; ruhrup fzpf;fg;gl Ntz;Lk;. jug;gl;l Neuj;jpy; jhf;ftPjk; (fzepiy 

jhf;f tPjk;) cU 1.3 (b) , (c) Ak; KiwNa tpisT (B) apdJ jhf;fp (A) apdJk; Neuj; 
Jld; msT khw;wj;jpw;fhd tiugpy; jug;gl;l Neuj;jpy; fPwg;gLk; njhlupfspd; rha;T 

Neuj;Jld; khw;wj;ijj; jUfpd;wJ. A apd;> mstpd; khw;wtPjj;jpw;fhd gbj;jpwd; vjpu;  

kiwahf ,Ug;gJld;> jhf;fpapd; msT Neuj;Jld; Fiwe;J nry;fpd;wJ vd;gij Fwpf;fp-

d;wJ vd;gijf; ftdj;jpw; nfhs;sNtz;Lk;. MfNt jhf;ftPjj;ijf; fzpf;Fk;nghOJ gbj; 

jpwd; Kd;dhy; Xu; kiw FwpaPl;ilg; gad;gLj;Jfpd;Nwhk;. mj;Jld; ,q;F fhz;gJ Nghd;W                        

rha;T (gbj;jpwd;) Neuj;Jld; Fiwe;J nry;tjhy; jhf;ftPjk; Neuj;Jld; Fiwe;J                                                                             

nry;fpd;wJ vd;gijf; fhl;Lfpd;wJ Vnddpy; jhf;fk; eilngWk; nghOJ jhf;fpfs; 

(moptNj) Efug;gLtNj.

 
 
m
s
T
 

(n
)

 
 
m
s
T
 

(n
)

 
 
m
s
T
 

(n
)

  Neuk;   Neuk;   Neuk;

cU 1.3 A   B  vd;Dk; jhf;fj;jpd; jhf;ftPjk; (a) jhf;ftPjk; fhy msT ∆t d; Nky; khw;wj; 
jpd; msT tpgupf;fg;gLfpd;wJ. Neuj;Jld; tpistpd; mstpy; Vw;gLk; khw;wj;jpw;Fk; (b) 
mj;Jld; jhf;fp A Neuj;Jld; (c) w;fhd tistpw;F fPwg;gLk; njhlupapd; gbj;jpwd;    

jhf;ftPj;jpid tiuaWf;fpd;wJ. (c) y; vjpu;kiwahd gbj;jpwd; Neuj;Jld; gjhu;j;jj; 

jpd; msT Fiwe;J nry;tijf; Fwpf;fpd;wJ. mj;Jld; (b)k; (c)Yk; njhlupfspd; gbj; 

jpwd; Neuj;Jld; Fiwe;J nry;tJ jhf;ftPjk; Neuj;Jld; Fiwe;J nry;fpd;wJ  

vd;gijf; fhl;Lfpd;wJ.

NkNy jhf;fNtfj;ij tpgupf;Fk; nghOJ gjhu;j;jj;jpd; msT (%y; vz;zpf;if)                                                                                          

msf;Fk; mstPlhff; nfhs;tjpdhy; kpfTk; mbg;gilahd myif (vz;zf;fUitf;                                                                                   

fUj;jpy; nfhs;fpd;Nwhk;. jhf;fk; eilngWk; nfhs;fydpd; fdtsit (v vdf; fUJ 
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tJld;) jhf;fk; eilngWk; nghOJ mjd; fdtstpy; khw;wk; Vw;gltpy;iy vdpd; mg; 

nghOJ jhf;f Ntfj;ijj; jhf;fp my;yJ tpistpd; mstpy; xU myF Neuj;jpy; xU 

myF fdtstpy; Vw;gLk; khw;wk; vd tiuaWf;fyhk;. jhf;fk; eilngWk; njhFjpapd; 

fdtsT (v) khwpypahf vOjyhk;.

mt;tz;zk; jhf;fj;jpd; jhf;ftPjj;ijj; jhf;fp(fs;) my;yJ tpisT(fspd;) xU myF 

Neuj;jpy; Vw;gLk; nrwpT khw;wk; vdj; njuptpf;fyhk;.

MfNt cU 1.2> 1.3 tiutpy; y mr;rpy; mstpw;Fg; gjpyhfr; nrwpit ,lyhk;. mj;Jld; 

,dpNky;> xU jhf;fj;jpy; mstpd; khw;wj;jpw;Fg; gjpyhfr; nrwpT khw;wj;ijg; gad;gL-

j;JNthk;.

  Neuk;

 
 
 
n
r
w
pT

cU 1.4 A  B  jhf;fj;jpd; jhf;f Ntfk; @ Neuj;Jld; nrwpT khw;wk; vd jhf;f       
tPjj;ij tpsf;Fjy; Neuj;Jld; jhf;ftPjk; Fiwtile;J nry;tjw;Fr; rhd;whf 

tisapapd; rha;T (gbj;jpwd;) Fiwe;J nry;Yjy; mikfpd;wJ.

,g;glj;jpy; jhf;fk; eilngw;Wf;nfhz;bUf;Fk; nghOJ jhf;fNtfk; Fiwtile;J 

nry;tij ehk; ghu;f;fpd;Nwhk;> ,J jhf;ftPjk; Aapd; jhf;fkiltjw;Fr; nrwpT rhu;e;jJ 

vd;gijf; fhl;Lfpd;wJ.[A] d; nrwpT cau;thf ,Uf;Fk;nghOJ tistpd; nrwpT 

nrq;Fj;jhfg; gbj;jpwd; kpf;f cau;thf ,Uf;Fk;. vdNt jhf;fk; Ntfkhf eilngW 

fpd;wJ. jg;gl;Lf; nfhz;bUf;Fk;NghJ jhf;fNtfk; Fiwtile;J nry;YJy; jhf;ftPjk; 

nrwptpy; rhu;e;Js;sJ vd;gijf; fhl;Lk;.

jhf;ftPj myFfs;

xU Fwpg;gpl;l Neuj;jpy; Vw;gLk; nrwpT khw;wkhf tiuaWf;fg;gLtjhy;> mjd; myF 

mol dm-3 S-1  (Neuk; nrf;fdpy; msf;fg;gbd;). mt; myfpidf; fiurypy; eilngWk;  

jhf;fq;fSf;F vspjpy; gpuNahfpf;fyhk;. thA mtj;ijj; jhf;fq;fisf; fUJk;nghOJ  

nrwpTfisg; gFjp mKf;fq;fspy; msf;fNtz;Lk;. MfNt jhf;ftPjj;jpw;fhd myF  
Pas-1 (my;yJ atm s-1) MFk;. NkYk; tpsq;fpf;nfhs;tJ jhf;ftPjk; ehk; ftdj;jpy; 

vLf;Fk; jhf;fj;jpy; jug;gl;l khw;wj;jpy; eilngw vLj;j Neuj;jpd; kWjiyf;Fr; rkkhf 

(tpfpj rkkhf) ,Uf;Fk;.

  jhf;ftPjk; =  - 
∆(CA) 

∆t   = 
∆(CB)

∆t     

Vw;gl;l nrwpT khw;wk; xU khwpypahf ,Uf;Fk; nghOJ> mt;khw;wj;jpw;fhd Neuk; t 
MdJ ehk; vOJfpd;Nwhk;. 

  jhf;ftPjk; =   
khwpyp

t  

    my;yJ 

  jhf;ftPjk; =  α 
1

t  
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1.3 jhf;ftPjKk; gPrkhdKk;

gFjp 1.2 y; fhl;bathW> khwh ntg;gepiyapy; xU %ba tpiwg;ghd ghj;jpuj;jpy; eil 

ngWk; A   B vd;w vspa jhf;fj;jpw;Fj; jhf;f tPjj;ij (khwhf; fdtstpy;) A apd;  
nrwpT FiwAk; tPjk; 

∆(CA) 
∆t

  my;yJ B apd; nrwpT mjpfupf;Fk; tPjk; ∆(CB) 
∆t

  vd  

vLj;Jf; $wyhk;. ,j; jhf;fj;jpy; ehk; fhz;fpNwhk; xU %y; A> xU %y; B I  

nfhLf;fpd;wJ. vdNt ,U jhf;f Ntfq;fSk; rkk; vdf; Fwpg;gplyhk;.

2A   B

,q;F ,U %y; A mopAk; nghOJ xU %y; B cUthtjhy; A mopAk; Ntfk; B cUth-

Fk; Ntfj;jpYk; ,U klq;fhf ,Uf;fNtz;Lk;. MfNt ,j;jhf;fj;jpd; jhf;f Ntfj;ijg; 

gpd;tUkhW $wyhk;.

- 
1
2   

∆(CA) 

∆t  = 
∆(CB)

∆t  

my;yJ mjidg; gpd;tUkhW vOjyhk;.

- 
1
2   

∆[A]

∆t  = 
∆[B]

∆t  

MfNt> nghJthd xU jhf;fj;jpw;F aA  +  bB   cC + dD

jhf;ftPjk; - 

1
a   

∆[A]

∆t  = - 
1
b   

∆[B]

∆t  = 
1
c   

∆[C]

∆t  = 
1
d   

∆[D]

∆t 

cjhuzk;; 1.1

jug;gl;l ntg;gepiyapy; l dm3 tpiwg;ghd nfhs;fydpy; H2O2 gpd;tUk; jhf;fj;jpw; 

fpzq;f gpupifAWtijf; fUJf.

  2H2O2(aq)   2H2O(l) + O2(g)

Nkw;gb jhf;fj;jpd; jhf;f tPjj;ijj; jhf;fpfs;> tpisTfs; Mfpatw;wpd; mbg;gil 

apy; vOJf.

tpil

cU 1.5 y; fhl;lg;gl;Ls;s gPrkhdj;jpw;fpzq;fj; jhf;fk; eilngWfpd;wJ vd mD 

khdpj;J jhf;ff; fyitapYs;s xt;nthU $wpdJk; nrwpT khw;wj;jpw;Fk; Neuj;jpw; 

Fk; tiuf.

jhf;fg; gPrkhdj;jpw;fpzq;f@ 2 %y;fs; H2O2(aq) 2 %y;fs; H2O(l) k; xU %y; O2 (g) IAk;  
nfhLf;Fk; nfhs;fydpd; fdtsT 1.0 dm3:

Muk;gr; nrwpTfs; @ H2O2(aq) :   H2O(l) : O2(g) =  2.0 : 0.0 : 0.0 mol dm-3

,Wjpr; nrwpTfs; @ H2O2(aq) :   H2O(l) : O2(g) =  0.0 : 2.0 : 1.0 mol dm-3
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cjhuzk;; 1.1

jug;gl;l ntg;gepiyapy; l dm3 tpiwg;ghd nfhs;fydpy; H2O2 gpd;tUk; jhf;fj;jpw; 

fpzq;f gpupifAWtijf; fUJf.

  2H2O2(aq)   2H2O(l) + O2(g)

Nkw;gb jhf;fj;jpd; jhf;f tPjj;ij jhf;fpfs;> tpisTfs; Mfpatw;wpd; mbg;gil 

apy; vOJf.

tpil

cU 1.5 y; fhl;lg;gl;Ls;s gPrkhdj;jpw;fpzq;f jhf;fk; eilngWfpd;wJ vd mD 

khdpj;J jhf;f fyitapYs;s xt;nthU $wpdJk; nrwpT khw;wj;jpw;Fk; Neuj;jpw; 

Fk; tiuf.

jhf;f gPrkhdj;jpw;fpzq;f@ 2 %y;fs; H2O2(aq) 2 %y;fs; H2O(l) k; xU %y; O2 (g) IAk;  
nfhLf;Fk; nfhs;fydpd; fdtsT 1.0 dm3:

Muk;g nrwpTfs; @ H2O2(aq) :   H2O(l) : O2(g) =  2.0 : 0.0 : 0.0 mol dm-3

,Wjpr; nrwpTfs; @ H2O2(aq) :   H2O(l) : O2(g) =  0.0 : 2.0 : 1.0 mol dm-3

 

   Neuk;

 
 
 
n
r
w
pT
 

m
ol

 d
m

-3

                                     

cU 1.4 :  jhf;fj;jpd; ,dq;fspd; nrwpT khw;wq;fs; 2H2O2(aq)  2H2O(l) + O2(g)  
jug;gl;Ls;s ntg;gepiyapy;

,j;jhf;fj;jpd; jhf;ftPjj;ijg; gpd;tUkhW vOjyhk;

jhf;ftPjk; 

1
2   

∆[H2O2]

∆t  = 
1
2   

∆[H2O]

∆t  = 
∆[O2]

∆t  my;yJ  
-∆[H2O2]

∆t  = 
[H2O]

∆t  = 2 
∆[O2]

∆t  

NkNy fPwg;gl;l tiuGfs; jpUj;jkhd msTj;jpl;lj;jpy; gPrkhdj;jpw;fpzq;fTk;> 

jhf;f tPjj;jpw;fp zq;fTk; fPwg;gl;lJ vd;gJ ftdpf;fNtz;baJ. MfNt  

tiugpypUe;J t Neuj; jpy; jhf;fNtfq;fis (gbj;jpwd;) rupT vdf; fzpf;fyhk; 

gpd;tUkhW>

jhf;ftPjk;  
∆[H2O2]

∆t  = - 
(-2x)         

∆t  = 
2x

t  ; 
∆[H2O]

∆t  = 
2x

t  > = 
∆[O2]

∆t  = 2 
x

t 
 

,J jhf;fNtfj;jpd; tiutpyf;fzj;ijf; Fwpg;ghf czu;j;Jfpd;wJ. vdNt jhf;f 

Ntfq;fis gupNrhjid uPjpahf Jzpayhk; my;yJ kjpg;gplyhk; vd;gijg; Gupe;J 

nfhs;Sq;fs;.
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cjhuzk;; 1.2

gpd;tUk; jhf;fq;fspd; jhf;f Ntfq;fisj; jhf;fpfs; tpisTfs; Mfpatw;wpd;  

mbg;gilapy; vOJf.

(i)   Na2CO3(aq)  + 2HCl(aq)   2NaCl(aq)  + CO2(g) + H2O(l)

(ii)  N2(g)  + 3H2(g)  2NH3(g)

tpil

jhf;ftPjk;  
 ∆[Na2CO3 (aq)] 

∆t  = -
1

2  
∆[HCl]

∆t  =  
1

2  
∆[NaCl]

∆t  = 
∆[CO2(g)]

∆t 

jhf;ftPjk;  
∆[N2(g)]

∆t 
 = -

1

3  
∆[H2(g)]

∆t  =  
1

2  
∆[NH3]

∆t  

cjhuzk;; 1.3

N2O5(g) gpd;tUkhW gpupifAk;

2N2O5(g)    4NO2(g) + O2(g)

khwh ntg;gepiyapy; tpiwg;ghd %ba ghj;jpuj;jpy; xU Fwpj;j rkaj;jpy; N2O5  
gpupifAWk; tPjk; 3x10 -7 mol dm-3 s-1 vd fhzg;gl;lJ. (i) NO2(g) (ii) O2(g) cUthFk; 

tPjj;ij vOJf.

tpil

,j;jhf;fj;jpd; jhf;ftPjj;ijg; gpd;tUkhW vOjyhk;. 

jhf;ftPjk; -
1

2  
∆[N2O5 (g)] 

∆t  =   
1

4  
∆[NO2 (g)]

∆t  =  
∆[O2 (g)]

∆t  

i.   1/2  × 3.0 × 10-7  mol dm-3 s-1 =    
1

4  
∆[NO2(g)]

∆t  

  
∆[NO2 (g)]

∆t  = 6.0 × 10-7   mol dm-3 s-1

ii.   1/2  × 3.0 × 10-7  mol dm-3 s-1 =    
∆[O2 (g)]

∆t  

  
∆[O2 (g)]

∆t  = 1.5 × 10-7   mol dm-3 s-1
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cjhuzk;; 1.4

%ba tpiwg;ghd nfhs;fyd; xd;wpy; khwh ntg;gepiyapy; ,j; jhf;fk; eilngW-

fpd;wJ.

2NOBr(g)    2NO(g) + Br2(g)

NO(g) cz;lhFk; jhf;ftPjk; 2.0x10-4 mol dm-3 S-1  (i) jhf;ftPjk; (ii) NOBr(g) (mopAk; 

Ntfk;) Efu;T tPjq;fis (kjpg;gpLf) vOJq;fs;.

tpil

ehk; vOjyhk; @ 

jhf;ftPjk; -
1

2  
∆[NOBr(g)] 

∆t  =   
1

2
 
∆[NO(g)]

∆t  =  
∆[Br2(g)]

∆t  

i.   / jhf;ftPjk; =   1/2  × 2.0 ×10-4  mol dm-3  s-1

   =   1.0 ×10-4  mol dm-3  s-1  

ii.   
1

2  
∆[NOBr(g)] 

∆t  = 1.0 × 10-4 mol dm-3 s-1

 /  
∆[NOBr(g)] 

∆t   = 2.0 × 10-4  mol dm-3 s-1

cjhuzk;; 1.5

xU Fwpg;gpl;l Neuj;jpy;> C2H4    rhu;ghfj; jhf;fj;jpd; jhf;f tPjk; 2.0 × 10-4  mol dm-3 

s-1 jhf;fj;jpYs;s kw;iwa ,dq;fs; rhu;ghfj; jhf;ftPjj;ij kjpg;gpLf.

C2H4(g) + 3O2(g)  2CO2(g) + 2H2O(g)

tpil

jhf;fj;jpd; jhf;ftPjk;

jhf;ftPjk; -
∆[C2H4(g)] 

∆t  =  - 
1

3
 

∆[O2(g)]
∆t  = 

1

2
  

∆[CO2(g)]

∆t  = 
1

2
  

∆[H2O(g)]

∆t  

∆[C2H4(g)] 

∆t  =  0.20 mol dm-3  s-1

∆[CO2(g)]

∆t   = 3 × 
∆[C2H4(g)] 

∆t  = 3 × 0.20 mol dm-3 s-1    = 0.60 mol dm-3 s-1

∆[CO2(g)]

∆t   = 2 × 
∆[C2H4(g)] 

∆t  = 2 × 0.20 mol dm-3 s-1    = 0.40mol dm-3 s-1

∆[H2O(g)]

∆t  = 2 × 
∆[C2H4(g)] 

∆t  = 2 × 0.20 mol dm-3 s-1    = 0.40 mol dm-3 s-1
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Nkw;gb cjhuzj;jpypUe;J jhf;ftPjk; Neubahfj; jhf;fpfs; kiwAk; tPjk; my;yJ  

jhf;fpfs; cUthFk; tPjj;jpw;Fr; rkkhf ,Ug;gjpy;iy vd;gijf; fhzyhk;. ,J ehk; 

Mu;tkhf cs;s Fwpj;j ,dj;jpd; gPrkhd Fzfj;jpy; jq;fpAs;sJ.

MfNt xU jhf;fk; khwh ntg;gepiyapy; khwhf; fdtstpy; eilngWk;nghOJ> xU  

jhf;fj;jpd; jhf;ftPjk; (jug;gLfpd;wJ) toq;fg;gLfpd;wJ.

jhf;ftPjk; = 
1

vj

  
∆[J] 

∆t 

Vj, J vd;Dk; gjhu;j;jj;jpd; gPrkhdf; FzfkhFk;. jhf;fpfSf;F Vj  kiwahdJ> tpisTfSf;F                                                                                      

NeuhdJ. 

cjhuzk;; 1.6

A  2B vd;w jhf;fj;ijf; fUJf. jhf;fk; 0.50 mol dm-3 jhf;fp A Ald; Muk;gpf; 

fg;gl;L 0.00 mol dm-3 Mf 10 nrf;fdpy; tPo;r;rpailfpd;wJ. ,t;Neuj;jpy; B apd;     
nrwpT 0.00 mol dm-3 ypUe;J 1.00 mol dm-3 Mf mjpfupf;fpd;wJ. gpd;tUkhW jhf;f 

tPjj;ijf; fzpf;f.

tpil

ehk; jhf;ftPjj;ijg; gpd;tUkhW vOjyhk;.

jhf;ftPjk; = 
1

vj

  
∆[A] 

∆t 
 = 

∆[A] 

∆t 
 

  

  = - 
(0.00-0.50) mol dm-3

10 s  

  = 0.05 mol dm-3 s-1

jhf;ftPjk; = 
1

vj

  
∆[B] 

d t 
 = 

1

2
 × 

(1.00 - 0.00) mol dm-3

10 s  

  = 0.05 mol dm-3 s-1 

cjhuzk;; 1.7

300k y; khwhf; fdtsT fiurypy; Ad; nrwpitf; fz;fhzpg;gjd; %yk; Ad; gpupifiag;  

gpd;gw;wyhk;. Muk;g (t=0 ,Uf;ifapy;) Ad; nrwpT 2.00 mol dm-3. 180 nrf;fdpd;    

gpd;du; Ad; nrwpT 1.64 mol dm-3 Mff; Fiwe;J> gpd;tUk; rkd;ghl;bw;fpzq;fj; jhf;fk;                                                                          

eilngWfpd;wJ.

2A(aq)  4B(aq) + C(aq)

jhf;f tPjj;ijf; fzpf;f.

tpil

∆A = 1.64 – 2.00  = - 0.36 mol dm-3 

/ ∆A  = 0.36 mol dm-3

jhf;fj;jpw;fpzq;f

jhf;f tPjk; = ½ [∆[A]/∆t]  = ½ × 0.36 mol dm-3/ 180 s

           =1.0 ×  10-3 mol dm-3 s-1 
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1.4 jhf;fq;fspd; jhf;f tPjq;fisj; jPu;khdpf;fg; gupNrhjid El;gq;fs;

cjhuzk; 1.1 ypUe;Jk;> Vida fzpg;GfspypUe;Jk; jhf;ftPjq;fs; gupNrhjid  

uPjpahfj; Jzpag;gLk; gupkhzkhFk; (msT). MfNt gupNrhjid uPjpahfj; jhf;f                                                

tPjj;ij vt;thW Jzpayhk; vd;gij tpsq;fpf;nfhs;tJ mtrpak;. ,r;#oypy;  

jhf;fp my;yJ tpistpd; nrwpit Neuj;jpd; Xu; nraw;ghlhf fz;fhzpg;gjd; %yk; 

jhf;ftPjj;ij ehk; Jzpe;J nfhs;sKbAk;. mjhtJ xU Fwpj;j jhf;fj;jpd; jhf;f 

tPjj;ijj; Jzptjw;Fj; jhf;fpapd; nrwpT FiwtilAk; tPjj;ij my;yJ tpis tpd; 

nrwpT mjpfupf;Fk; tPjj;ij khwh ntg;gepiyapy; nghUj;jkhd nrad;Kiwiag;  

gpd;gw;WtJ mtrpak;. nra;Kiw El;gq;fs; njhlu;r;rpahdJ. (non distruptive) njhlu;r;rp 
aw;wJ (rPu;Fiyf;Fk;) (distruptive) vd ,U tifg;gLj;jyhk;. njhlu;r;rpahd Kiwapy;                                                                                

jhf;ff;fyitapy; tpiuthfj; Jzpaf;$ba ngsjPf ,ay;gpid mstpLtjd; %yk; 

nray;gLj;jg;gLk;. cjhuzkhff; fiurypy; eilngWk; jhf;fq;fspy; epwj;Jzpf; 

iffs; <Lgl;bUg;gpd; mt; ,dj;jpd; nrwpit epw xspapay; khdpia cgNahfpj;J  

mstplyhk; mad;fs; <Lgl;bUg;gpd; nrwpT khw;wj;ij kpd; flj;Jjpwd; mstPl;bd; %yk; 

Jzpayhk;. thAf;fs; <LgLk; jhf;fq;fspy; khwhf;fdtstpy; mKf;f epge;jidapy;  

mstPLfs; njhlu;e;J vLg;gjd; %yk; fz;fhzpf;fg;gLk;.

epw xspapay; khdp Kiw

jhf;fj;jpy; <LgLk; ,dq;fspy; Mff;Fiwe;jJ xU ,dkhapDk; epwKs;sjhf ,Ug; gpd; 

cs;nsLf;fg;gLk; xU Fwpj;j miy ePsj;jpy; cl;fpufpf;FksT (cwpQ;RksT) Neuj; 

jpd; xU nraw;ghlhf xU jhf;fp my;yJ xU tpistpd; cwpQ;ry; epwkhiyapypUe;J                                                                                   

nghUj;jkhd miyePsj;jpy; Neuj;jpd; nray;ghlhff; fz;fhzpf;fg;gLk;. cwpQ;rg;gLksT 

mf;Fwpj;j ,dj;jpd; nrwptpw;F Neu;tpfpj rkdhFk;.

mj;jhf;fj;jpd; jhf;ftPjj;ij Neur; nray;ghlhf cwpQ;ry; mstPLfspypUe;J fz;  

fhzpf;fyhk;.

nkhj;j mKf;fkhw;wj;jpd; mstPl;il cs;slf;fpa nra;Kiw

ehk; mwpe;jJ Nghd;W tpiwg;ghd nfhs;fyd; xd;wpy; thA mtj;ijj; jhf;fk; xd;W 

eilngWk; nghOJ ve;Neuj;jpYk; vy;yh thAj; jhf;fpfs; gFjp mKf;fq;fspd; $l;L 

njhif nkhj;j mKf;fkhFk;.

vdNt jhf;fj;jpd; gPrkhdj;ij mwpe;jpUe;jhy; mjidg; gad;gLj;jp nkhj;j mKf;fj;-

jpd; nray;ghlhfj; jhf;fpfspd; FiwAk; tPjk; my;yJ tpisAs; cUthFk; tPjj;ijj; 

Jzpa KbAk;.

kpd;flj;Jjpwd; / flj;Jjpwd; nra;Kiw

cjhuzkhfg; gpd;tUk; jhf;fj;ijf; fUJf@

R1COOR2(aq) + OH- (aq)   R1COO-(aq) + R2OH(aq)

Ijnuhl;iry; mad;fspd; flj;Jjpwd; vjNdhNtw;W mad;fs; (R1 = C2H5) Nghd;w mad; 

fspYk; kpfTk; cau;thdJ. mjDld; flj;Jjpwd; mad;fspd; nrwptpYk; rhu;e;Js;sJ. 

Nkw;$wg;gl;l Kiwapy; flj;Jjpwd; Fiwe;J nry;tij mtjhdpg;gjhy; flj;Jjpwd; 

mstPLfNs kpfTk; nghUj;jkhd Kiw.

xspapaw; Row;rp Kiw

tpisTfspd; xspapaw; Row;rp jhf;fpfspd; xspapaw; Row;rpapYk; NtWgl;ljhf  

nfhz;l jhf;fq;fSf;F ,k;Kiw nghUj;jkhdJ.
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cjhuzkhfr; Rf;FNuhrpd; ePu;gFg;gpd;NghJ> NtWgl;l xspapaw; Row;rpiaf; nfhz;l FSf;                                                                                  

NfhRk; cUthfpd;wJ. KidTkhdp vd miof;fg;gLk; cgfuzk; xspapaw; Row;rpia 

msf;fg; gad;gLk;. xspapay; Row;rp nrwpTld; njhlu;Ggl;lJ. xspapaw; Row;rpapd;  

mstPLfs; jhf;fj;jpd; jhf;ftPjj;Jld; njhlu;GgLk;.

xspKwpTr; Rl;b Kiw (Refractive index method)

,r;nrad;KiwahdJ jput mtj;ijj; jhf;fq;fSf;Ff; Fwpg;ghfg; gaDs;sjhf ,Uf;Fk;. 

jhf;ff; fyitapd; xspKwpTr; Rl;bj; jhf;fk; eilngWk;nghOJ tpistpd; msT  

mjpfupf;fj; jhf;fpapd; nrwpT Fiwtiltjhy; khw;wkilfpd;wJ.

thA ntspNaWk; Kiw

xU jhf;fj;jpy; xU thA cw;gj;jp ,Ue;jhy;> mt;thAitr; Nrfupf;Fk;NghJ mjd; 

fdtsT Neuj;jpd; xU nray;ghlhf mstplg;gLfpd;wJ. CaCO3(s)  gpupif CO2 thAit 

tpisthf;Ftjd; %yk; eilngWfpd;wJ.

CaCO3(s)     CaO(s) + CO2(g)

,t;tifahd jhf;fq;fSf;F> cUthFk; CO2 d; fdtstpypUe;J jhf;ftPjk; Jzp 

ag;gLfpd;wJ.

njhlu;r;rpaw;w El;gq;fs; ,urhadg; gFg;gha;T Kiw

,urhad Ma;T Kiwapy;> jhf;ff; fyitapypUe;J fyitapd; Njitahd khjpup vLj;Jf;                                                                                  

nfhs;sg;gLfpd;wJ. cjhuzkhf vRj;jupd; ePu;gFg;gpd;NghJ tpLtpf;fg;gl;l mkpyj;ij 

kjpg;gpLtjw;F> ,urhadg; gFg;gha;T Kiwikapy; jhf;fj;jpd; mikg;igg; ngWtjw;F 

xU Fwpg;gpl;l Neuj;jpy; fyitapypUe;J xU gFjp gpupj;njLj;J ve;j tpjkhd jhf; 

fKk; mk;khjpupapy; gFg;gha;Tf;fpilNa Vw;glhJ vd;gij cWjpnra;a ntg;gepiyia 

tpiuthf Fiwg;gjd; %yk; milag;gLk;. 

1.5 xU ,urhadj; jhf;fj;jpd; jhf;ftPjj;ijg; ghjpf;Fk; fhuzpfs;

xU rkd; nra;j rkd;ghL toikahf xU ,urhadj; jhf;fj;jpy; jhf;fkilAk;  

jhf;fpfspd; mstpw;Fk; tpisTfs; cz;lhFk; mstpw;Fkpilapyhd njhlu;ig mstwp                                                                      

uPjpahf tpgupg;gjw;Fg; gad;gLfpd;wJ. ehk; fle;j gFjpfspypUe;J ngw;w mwptpypUe;J                                                                         

rkd; nra;j rkd;ghL xd;W jug;gl;l jhf;fk; xd;wpd; tpiuTj; jd;ik  

gw;wpa jfty;fs; vijAk; jUtjpy;iy. ,j;jfty;fis ,urhad ,af;ftpay; 

my;yJ xU jhf;fj;jpd; jhf;ftPjk; jhf;fpfspd; nrwpT> ntg;gepiy> ngsjPfj; jd;ik>  

jhf;fpfspd; Nkw;gug;G> Cf;fy; ,ay;Gfs;> fiug;gpd; Nghd;w gy jug;gl;l fhuzp 

fspy; jq;fpAs;sJ. xU jhf;fj;jpd; ,af;ftpaiyf; fw;gjd; %yk;> xU tpistpd;  

tpUk;gpa msitg; ngWtjw;Fj; jhf;f epge;jidfisf; fl;Lg;gLj;Jk; tpjk; gw;wpa 

Mo;e;j mwpitr; rhj;jpakhfpd;wJ.

xU ,urhadj; jhf;fNtfj;ij vt;thW> mjpfupf;fyhk; vd;w mwpit (rpe;jidia) 

,yFtpy; ngwyhk;. xU fiurypd; nrwpit mjpfupg;gjd; %yk; my;yJ mKf;fj;ij 

mjpfupg;gjd; %yk; my;yJ mKf;fj;ij mjpfupg;gjd; %yk; (thA mtj;ijia  

nfhz;l jhf;fq;fSf;F) jhf;Fj; njhFjpapd; ntg;gepiyia cau;j;Jtjd; %yk; 

jpz;kk; xd;wpd; Nkw;gug;ig mjpfupg;gjd; %yk;> xU Cf;fpia Nru;g;gjd; %yk;  

jhf;f Ntfj;ij mjpfupf;fyhk;. NkYk; fiuaj;ijf; (jhf;fpia) fiug;gjw;Fg; gad;gLk; 

fiug;ghDk; jhf;f Ntfj;ijg; ghjpf;fyhk;.

fPNo fye;Jiuahlg;gLk; NkhJjw; nfhs;ifia mbg;gilahff; nfhz;L xU ,urh 

adj; jhf;fk; eilngWtjw;F mj;jpahtrpakhd mbg;gilj; Njitfisf; fUJtjd; 

%yk;> ,J gw;wpa mwpitg; ngwyhk;.
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1.6 ,urhadj; jhf;fq;fspd; jhf;f tPjj;jpy; jhf;fj;ij Vw;gLj;Jk; 

fhuzpfspd; tpisit tpsf;f %yf;$w;W ,af;ff; Nfhl;ghl;ilg; 

(NkhJiff; Nfhl;ghL) gad;gLj;jy;

1.6.1 Nkhjy; Nfhl;ghL

myF 4 ypUe;J ehk; mwpe;jJ Nghd;W (rlg;nghUspy; thAepiy) NkhJjw;  

nfhs;if %yf;$Wfspd; miritAk; (motion) mtw;wpd; ,af;ftpaw; rf;jpiaAk;> mjd; 

gpufhuk; vt;thW mKf;fk; xU njhFjpapy; khw;wKWfpd;wJ vd;gijAk; tpsf;Ffpd;wJ. 

,g;nghOJ ehk; ,yFthf tpsq;fpf; nfhs;sKbAk;> xU jhf;fk; eilngWtjw;Fj; 

njhlu;e;J NkhJjy; Ntz;Lk;. vd;gijAk;> vy;yh NkhJifapd; NghJk; jhf;fpfs; 

tpisTfshf khw;wkiltjpy;iy> xU gq;F khj;jpuNk khw;wKWfpd;wJ. ,J fUJtJ 

vy;yh NkhJiffSk; tpisitf; nfhLg;gjpy;iy vd;gjhFk;. cjhuzkhf xU tspkz;ly 

mKf;fj;jpYk;> 200C apYk; tspapd; 1cm3 ypUf;Fk; N2(g) O2(g) %yf;$Wfs; Vwj;jho                                                                                      

xU nrf;fDf;F 1027 NkhJiff;F cl;gLfpd;wd. ,k;NkhJifahTk; tpistpy; KbTWk; 

vdpd; tspkz;lyk; Vwj;jho (almost) NO thAthf ,Uf;Fk;. Mdhy; kpf kpfr; rpwpjsT 

jhd; fhzg;gLfpd;wJ. ,J Fwpg;gpLtJ vd;dntdpy; midj;J NkhJiffSk; tpisit                                                                          

cUthf;Ftjpy;iy vd;gjhFk;. vdNt xU jhf;fj;jpd; epfo;itj; jPu;khdpf;Fk; xNu xU 

fhuzpahf Nkhjy;fs; ,Uf;fKbahJ.

MfNt xU ,urhadjhf;fk; eilngWtjw;Fg; gpd;tUk; epajpfs; eptpu;j;jp nra;ag;gl 

Ntz;Lk;.

1. %yf;$WfSf;fpilNa Nkhjy;fis toptFf;Fk; njhlu;G Vw;gl Ntz;Lk;.

2.  rf;jpj; jiliaj; jhz;Ltjw;F NkhJiffspd;NghJ %yf;$Wfs; Nghjpa rf;jp 

iaf; nfhz;bUj;jy; Ntz;Lk;.

3.   jhf;fpfs; tpisthf khw;wg;gLtjw;Fg; nghUj;jkhd gpizg;Gfs; cilaf;$bathW 

%yf;$Wfs; nghUj;jkhd jpirKfj;jpy; NkhJjy; Ntz;Lk;.

Nkhjy;

%yf;$w;W ,af;ftpaw; Nfhl;ghl;bd; gb jhf;fp %yf;$Wfs; td;ikahd  

Nfhsq;fshff; fUjg;gLfpd;wd. xU myF fdtstpy;> xU nrf;fdpy; jhf;ff; 

fyitapy; Vw;gLk; Nkhjy;fspd; vz;zpf;if Nkhjy; mjpu;ntz; (Z) vd miof;fg;gL 

fpd;wJ. mjd; mbg;gil tbtj;jpy; NkhJjy; nfhs;if xU gbj;jkhf;fq;fSld; nra 

yhw;Wfpd;wJ> ,jpy; ,uz;L Jzpf;iffs; Nkhjp tpisTfis cUthf;fpd;wd: A + B 
  tpisTfs; ehk; ,U Jzpf;iffs; A kw;Wk; B Mfpa ,uz;Lk; kl;LNk xU ghj;-

jpuj;jpy; ,Ug;gjhf itj;Jf;nfhs;Nthk;.

                                             
cU 1.6 khwhf; fdtstpy; jhf;ff;fyitapy; A apdJ B apdJk; nrwpT mjpfupg; Gld; NkhJif 

vz;zpf;if mjpfupf;fpd;wJ. (a) ,uz;L %yf;$Wfs; A Ak; ,uz;L %yf;$Wfs; B 
Ak; ehd;F Nkhjy;fSf;F cl;gLk; mNJNghy; (b) %d;W %yf;$Wfs; A Ak; ,uz;L 

%yf;$Wfs; B Ak; nkhj;jkhf (3 × 2) MW Nkhjy;fs; tpisthfpd;wJ. (c) apy; 
,Ug;gJ Nghd;W 3 %yf;$Wfs; A apw;Fk; 3 %yf;$Wfs; B apw;FkpilNa 9 NkhJif 

(3 × 3) tpisthfpd;wJ. Nkhjy; vz;zpf;ifapd; epfo;jfTfis ,t;thNw ca;j;jwpa 

KbAk; midj;J Nkhjy;fSk; jhf;fj;jpd; tpisthf KbTwhjpUjpUf;fyhk;.

   (a)                       (b)                      (c)
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,uz;L A, ,uz;L B %yf;$Wfs; cs;sNghJ ehd;F A, B Nkhjy; rhj;jpak; vd;W glk; 
1.6 fhl;Lfpd;wJ. ,NjNghd;W %d;W A kw;Wk; %d;W B %yf;$Wfs; ,Uf;Fk; NghJ 

xd;gJ Nkhjy;fs; rhj;jpakhFk;. ,jpypUe;J ehk; fhz;gJ NkhJif epfo; jfT jhf;fp 

%yf;$Wfspd; ngUf;fj;jpy; jq;fpapUf;fpd;wNjad;wp mtw;wpd; $l;Lj; njhifapyd;W                                                               

vd;gNjahFk;. NkhJiff; nfhs;if vt;thW jhf;ftPjk; xU myF fdtstpy; xU 

myF Neuj;jpy; Vw;gLk; Nkhjy;fspy; jq;fpAs;sJ vd;gJld; nrwpT mjpfupg;Gj;                                                     

jhf;ftPjj;ij mjpfupf;fpd;wJ vd;gijAk; tpsf;Ffpd;wJ. ,e;j Nkhjy; Njit 

jpz;k ,urhadj; jhf;fq;fs; vdpy; jhf;fk; kpfTk; nkJthf epfOk;. Vnddpy; Nkw; 

gug;gpy; cs;s %yf;$Wfs;> mZf;fs; khj;jpuNk kw;wtw;Wld; Nkhjiy Vw;gLj;j 

yhk;. mjdhy;jhd; ,Uk;G JUg;gpbj;jy; kpfTk; nkJthf cs;sJ. ngUk;ghyhd  

jhf;fq;fs; fiury; my;yJ thA mtj;ijapy; elhj;jg;gLfpd;wJ. jhf;fp %yf;$Wfs; 

RahjPd miritf; nfhz;bUg;gjhy;> %yf;$Wfs; vspjpy; njhlu;Gnfhs;s mDkjpf; 

fpd;wd. vdNt Fwpg;gpl;l ntg;gepiyapy; xU myFf; fdtstpy; xU myF Neuj;jpy; 

mjpf vz;zpf;ifahd NkhJif Vw;gLtjhy; jhf;ftPjk; tpiuthdJ.

NkhJifj; jpirKfk;

,U %yf;$Wfs; gq;Fnfhs;Sk; jhf;fj;jpy; xd;whf mtu;fs; xd;Wld; xd;W njhlu;G  

nfhs;Sk;NghNj mit jhf;fKwyhk; vd;gij ehk; tpsq;fpf;nfhs;syhk;. ,e;jr;                        

re;jpg;gpd;NghJ Kjypy; mit NkhjNtz;Lk;> gpd;dNu mit jhf;fKwyhk;. ,jd;                      

nghUs; %yf;$Wfs; Nkhjpf;nfhz;lhYk; midj;J Nkhjy;fSNk tpisthfhky; 

my;yJ jhf;fj;Jl;glhJ ,Uf;fyhk;. jhf;fp %yf;$Wfs; mD$ykhd jpirKfj;jpy; 

NkhJjy; Ntz;Lk;. mj;Jld; tpUk;gpa tpisit cUthf;Ftjw;Fj; Njitahd Vtw; 

rf;jp nfhz;bUj;jy; Ntz;Lk;. tpUk;gpa tpisit tpistpf;Fk; Nkhjy;fs; gaDs;s 

Nkhjy;fs; vdg;gLk;. gaDs;s NkhJifapd; vz;zpf;if mjpfupf;f jhf;ftP jk; mjpfupf;                                                                                 

fpd;wJ. mj;Jld; nkhj;j NkhJifapd; vz;zpf;iff;F tpfpjhrhukhf cs;sJ.

cjhuzk; 

fPNo nfhLf;fg;gl;l BrNO ,d; xd;iwg; gpupifj; jhf;fj;ij ftdpAq;fs;.

2BrNO(g)     2NO(g)  +  Br2(g)

ehk; ,g;nghOJ BrNO d; ,U %yf;$Wfs; cU 1.7 y; rpj;jupf;fg;gl;bUf;Fk; Kiwiag;                                   

ghu;g;Nghk;. Br2(g) I tpisthf cUthf;f ,uz;L BrNO %yf;$Wfspd; Br mZT-

f;F KjypU Nkhjy;fspy; fhl;lg;gl;l mNjtupapy; mZfp NkhJjy; Ntz;Lk;. vt;th-

whapDk; mk;%yf;$Wfs; %d;whtjhf fhl;lg;gl;bUf;Fk; tuptiugpy; mZFk;NghJ 

,U Br %yf;$Wfs; NkhJtjw;Fr; rhj;jpakpy;iy. vdNt ,t;NkhJif jpirKfk;  

jhf;fj;jpd;NghJ tpisit cUthf;f KbahJ. vdNt ,k;NkhJifj; jpirKfk; jhf; 

fj;jpd;NghJ tpisit cUthf;fkhl;lhJ. Mifahy; %yf;$Wfs; mZFk; jpir Vw;w 

jhf (Kiwikahdjhf) ,Uj;jy; Ntz;Lk;. jhf;fp %yf;$Wfs; NkhJk; jpir jhf;f 

tPjj;ijf; fl;Lg;gLj;jfpd;wJ.
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%yf;$Wfs; tupirahf;fy; 

2Br mZf;fs;  xd;Wld; xd;W 

jhf;f kila KbAk;. kw;Wk; 

NO(g) gpupa KbAk;.

%yf;$Wfs; tupir 

ahf;fk; Br mZf;fs;   

nghUj;jkhd jpirapy; 

,y;iy.

    

cU 1.7 NtWgl;l jpirKfq;fspy; BrNO %yf;$WfSf;fpilapyhd NkhJif (a) kw;Wk;                                                                                          
(b) ,y; ,uz;L %yf;$Wfs; xOq;fhf tupirg;gLj;jg;gl;L Br2 %yf;$WfSk; NO 
%yf;$WfSk; cUthfpd;wJ. (C) y; %yf;$Wfs; tupirg;gLj;jg;gl;bUg;gpDk; Br 
mZf;fs; Nkhjpf;nfhs;sr; rhj;jpakhd gf;fq;fspYk; / jpirfspYk; ,y;iy. vdNt 

tpisTfs; cUthfhJ.

vjPd;> HCl  cld; jhf;fKw;Wf; FNshNuh vNjid cUthf;Fk; xU gbj;jhf;fnkhd;iw 

fUJf.

CH2=CH2(g)   +   HCl(g)      CH3CH2Cl(g)

,U %yf;$WfSf;FkpilNa Vw;gLk; NkhJifapd; tpisthf> C = C ,ul;ilg; 

gpizg;gpDs; xU fhgd; mZTld; Ijurd; mZTk;> kw;iwa fhgd; mZTld; 

FNshupd; mZTk; ,iztjhy; fhgd; fhgd; gpizg;G xw;iwg;gpizg;ghf khw;wg; 

gLfpwJ HCl Ijurd; KidTf; fhgd; fhgd; ,ul;ilg; gpizg;ig mZfpdhy;  

khj;jpuNk ehk; tpUk;gpa tpisitg; ngwKbAk;. C = C I #o;e;J cau; ,yj;jpud; mlu;j;jp                                                                                   

cs;sJ. Cl mZf;fs; ,jid mZfpdhy;> Cl mZ js;sg;gLtjpdhy; tpisT cUthf 

khl;lhJ. tpistpid cUthf;Fk; Nkhjy;fSk; kw;Wk; gpw rhj;jpakhd Nkhjy;fSk; 

cU 1.8 y; xg;gplg;gl;Ls;sJ.

  

H

Cl

rhj;jpak; : Mk;    ,y;iy    ,y;iy    ,y;iy

Cl

ClH
H

   
CH2=CH2(g)   +   HCl(g)     CH3CH2Cl(g)

cU 1.8 CH2 = CH2 kw;Wk; HCl %yf;$WfSf;fpilNa Nkhjy;fspd; rhj;jpakhd  

Nehf;Ffs; (a)y; HCl y; H mZ C = C ,ul;il gpizg;ig Nehf;fp jpirKfg;gLj; 

jg;gl;Ls;sJ. C = C gpizg;G kiw Vw;wk; nfhz;bUg;gjhy; ,k;NkhJif tpisT 

cUthtjw;Fr; rhjfkhf cs;sJ (b) y; HCl d; Cl mZ js;sg;gLtjhy; jhf;fk; eil 

ngWtJ rhj;jpakd;W. (c) apYk; (d) apYk; tpisT cUthjy; rhj;jpakd;W.

Vtw;rf;jpj; jiliaj; jhz;Ljy;

,aq;fpf;nfhz;bUf;Fk; jhf;fp %yf;$Wfspd; Nghy;l;khd; %yf;$Wfspd; ,af;fr;  

rf;jpg;guk;gy; ehk; mwpe;jnjhd;Nw. rpy %yf;$Wfs; mjpf rf;jp nfhz;bUf;Fk;. rpy 

    (a)                             (b)                                  (c)                                  (d)
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%yf;$Wfs; jho; rf;jpiaAk; gy ,ilepiyr; rf;jpiaAk; nfhz;bUf;Fk;. cU 1.9 

Nghy;l;khd; tiuglk; xU njhFjp jhf;fpfSf;F ,uz;L ntg;gepiyapy; rf;jp guk;giyj; 

jUfpd;wJ. Vtw;rf;jp Ea vd miof;fg;gLk;. jhf;fk; eilngWtjw;F Njitahd ,opTr; 

rf;jpapYk; $ba rf;jpia cila %yf;$WfNs tpisitf; nfhLf;ff; $bait. cau; 

ntg;gepiyapy; ngupa gFjp mjhtJ ngupa gq;F %yf;$Wfs; jhf;fj;jpd; Vtw;rf;jp 

iaj; jhz;Ltjhy;> mjpfsT tpidj;jpwd; cila gad;gL NkhJif Vw;gLfpd;wJ. 

kw;Wk; xg;gpLk;NghJ cau; ntg;gepiy khjpupapy; jho; ntg;gepiy khjpupapYk; ghu;f;fj; 

jhf;f tPjk; cau;thf ,Uf;Fk;.

           
       rf;jp

,g;gug;gpy; cs;s %yf;$Wfs; 

jhf;fk; miltjw;Fg; NghJkhd 

msTr; rf;jpiaf; nfhz;Ls;sJ

,g;gug;gpy; cs;s %yf;$Wfs; 

jhf;fk; miltjw;Fg; NghJkhd 

msTr; rf;jpiaf; nfhz;by;iy

%
y
f
;$
W
f
s
pd
; 
g
pd
;d
k
;

ifahz;l %y;$Wfs;

            

cU 1.9  NkhJifr; rf;jpfspd; guk;gy; kPJ ntg;gj;jpd; tpisT> cau; ntg;g 

epiyapy; Vtw;rf;jpapYk; cau;rf;jpiaf; nfhz;l %yf;$w;Wg; gpd;dk; mjpfupg;gjhy; 

cau; jhf;f tPjk; Vw;gl toptFf;fpd;wJ. 

%yf;$WfSf;fpilapy; Vw;gLk; ,ilj;jhf;f tpiria Kwpabf;ff;$ba rhjfkhd   

NkhJif Vw;gLk;nghOJ> Kjypy; Vtw;rpf;fy; vd miof;fg;gLk;. epiyaw;w $l;l%yf; 

$W Kjypy; (rpf;fyhd khWk;epiy) cUthfpwJ. Vtw;rpf;fypd; tho;Tf;fhyk; kpfTk; 

FWfpaJ. mj;Jld; tpisthf  khw;wg;gLk; (my;yJ jhf;fpfshf gpupifAwyhk;). gps 

tilAk; ,urhadg; gpizg;Gfspd; ,ay;Gfspy; Vtw;rf;jp (Ea) jq;fpAs;sJld; jhf;fj; 
jpd; ntg;g cs;Siwapy; jq;fpapUg;gjpy;iy. rf;jp tiuglk; BrNOg ,d; gpupifia 

cjhuzkhff; nfhz;L cU 1.10 ,y; fhl;lg;gl;Ls;sJ. ,J gw;wpa  Nkyjpf tpguk;     

gpd;du; fye;Jiuahlg;gLk;.

cU 1.10 rf;jp tiuglj;jpy; Vtw;rf;jp EA tpupthf tiuag;gl;Ls;sJ 

cjhuzkhf> BrNO d; gpupifj;jhf;fk; 2BrNO(g) → 2NO(g) +Br2(g) y; ,Uf;Fk; Br - N 
gpizg;Gfs; cile;JxU Br - Br gpizg;G cUthf;fNtz;Lk;. Br - N gpizg;G cilf;f                                        

Vwj;jho 243kJ mol-1 Ntz;Lk;. mj;Jld; jhf;fk; eilngWtjw;F ,r;rf;jp Njit.   

NkhJif khjpupAUtpd; mbg;gilapy; ,r;rf;jp %yf;$Wfspd; ,af;fr;rf;jpapypUe;J 

ngwg; gLfpd;wJ. mj;Jld; %yf;$Wfs; NkhJk;NghJ> ,af;fr; rf;jp gpizg;Gfis 

cilj;J mZf;fs; kpd; xOq;fikf;Fk; mOj;jrf;jpahf khw;wg;gLfpd;wJ.
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RUf;fkhf> ehk; ghu;f;Fk;NghJ xU ,urhadj; jhf;fk; Gwntg;g my;yJ mfntg;g jhf;fkhf 

,Ug;gpDk; jhf;fpfs; tpisTfshf khw;wg;glKd; rf;jpj; jiliaj; jhz;lNtz;bAs;sJ. 

jhf;fp %yf;$Wfs; NghjpasT rf;jpiaf;  nfhz;bUe;jhy; rf;jp tha;e;j NkhJifapd; gpd;                                                                                                    

rf;jpj;jilapd; cr;rpia mile;J tyJ gf;f tistpd; gf;fkhfr; nrd;W ,Wjpahf tpisthf 

khWfpd;wJ. jhf;fj;jpw;fhd Vtw;rf;jp jho;thf ,Ug;gpd; rf;jp tha;e;j / rhjfkhd Nkhjy;fs;  
gpd;dk; cau;thf ,Ug;gJld; jhf;fk; tpiuthf eilngWk;. kWjiyahf> Vtw;rf;jp                   

cau;thf ,Ug;gpd; rf;jptha;e;j NkhJiffspd; gpd;dk; rpwpjhf ,Uf;Fk;. mj;Jld;              

jhf;fk; nkJthf eilngWk;. ntg;gepiyia cau;j;Jk;nghOJ xU myF Neuj;jpy; xU 

myF fdtstpy; ew;gad; mspf;f$ba NkhJiffspd; vz;zpf;if mjpfupf;Fk; vdNt 

jhf;ftPjk; mjpfupf;Fk;;.

nrwptpd; tpisTfs;

A + B   tpisTfs; vd;w tif ,urhadj; jhf;fj;jpy; jhf;fp %yf;$Wfs; A Ak; B 
Ak; (mZ my;yJ mad;fs;) xd;Wld; xd;W njhlu;GgLk; nghOJ tpisTfshf khw;wg; 

gLfpd;wJ. mit xd;Wld; xd;W njhlu;Gglhtpby; jhf;ftPjk; g+r;rpakhFk;. xU fd 

myfpy; cs;s %yf;$Wfspd; vz;zpf;if mjpfupf;Fk;NghJ mtw;wpw;fpilNa cs;s 

NkhJiffs; mjpfupg;gjhy; jhf;f tPjk; mjpfupf;Fk;. ,J fUJtJ nghJthf jhf;fp 

fspd; nrwpT mjpfupf;fj; jhf;f Ntfk; mjpfupf;Fk; vd;gJ jputq;fs;> thAf;fs; rk;ge; 

jg;gl;l jhf;fq;fspd; jhf;fpfspd; nrwpT mjpfupf;fj; jhf;f Ntfk; mjpfupf;fpd;wJ. rpy 

re;ju;g;gq;fspy; (casese) VjhtJ xU jhf;fpapd; nrwpT mjpfupg;Gj; jhf;fNtfj;jpy; vJ 

tpj tpisitAk; Vw;gLj;Jtjpy;iy. (gpd;tUk; xU gFjpapy; ,J gw;wpf; fye;Jiuahlg; 

gLk;). nrwptpd; tpisitr; nra;J fhl;lg;gLtjw;F jpz;k CaCO3 w;Fk; HCl w;Fkpilap 

yhd jhf;fj;ijg; gad;gLj;jyhk;.

  CaCO3(s) + 2HCl(aq)   CaCl2(aq) + H2O(l) + CO2(g)

mkpyj;jpd; nrwpit khw;Wtjd; %yk; jhf;fNtfj;ij khw;wyhk; (fy;rpak; fhgNdw;Wr; 

rpg;gpfspd; gUik khw;wyhk;). ,J jhf;fpfspd; ngsjPfj; jd;ikapd; fPO; tUk;. ,j;     

jhf;fj;jpy; mtjhdpf;fg;gl;J. CaCO3 Jz;Lfs; ngupajhfTk;> NkyjpfkhfTk; ,Ug; gpDk; 

xU rpW gq;F jpz;kk; khj;jpuk; jhf;fkilfpd;wJ. IjNuhFNshwpf; mkpyk; nrytope;J 

Nghtjhy; jhf;ftPjk; Neuj;Jld; Fiwe;J nry;fpd;wJ. 

MfNt pH mstpLtjd; %yk; jhf;f tPjk; fz;fhzpf;fg;gLfpd;wJ. fiurypd; pH msg; 

gjd; %yk;> fy;rpak; fhgNdw;wpd; jpzpT Fiwit msg;gjd; %yk; my;yJ CO2 

fdtsT mjpfupg;ig msg;gjd; %yk; jhf;ftPjj;ij mstplyhk;. ntspNaWk; CO2 

,d; msit msg;gNj kpf vspjhd Kiw ahFk;. Vnddpy; xNu xU thA tpis 

nghUshf CO2 kl;Lk; cUthtjhy; xU Fwpj;j gupNrhjid xd;wpy; njupe;j msT 

CaCO3 I jdpj;jdpNa njupe;j fdtsT (100cm3) 0.5> 1.00> 2.00 moldm-2 jhf;fkila                                        

tplg;gl;L cUthFk; CO2 d; fdtsitj; njhlu;e;J Neuj;Jld; fz;fhzpf;fg;gLk;  

nghOJ gpd;tUk; ngWNgWfs; ngwg;gLk;.
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Neuk;

   
   

C
O

2 
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cU 1.11 khwhf; fdtsT CO2(g) cUthtjw;fhd Neuk; jhf;fj;jpy; gad;gLk; HCl d; nrwpTld; 
khw;wkiljy; nfhLf;fg;gl;l ntg;gepiyapy; CaCO3(s) + 2HCl(aq)   CaCl2(aq) + H2O(l) 
+ CO2(g) 

Nkw;gb tiugpypUe;J ehk; ghu;f;fyhk; khwhf fdtsT CO2 thA cz;lhf vLf;Fk; Neuk;   (t2.00 
< t1.00  <  t0.50 )  HCl d; nrwpT mjpfupf;ff; Fiwtilfpd;wJ. mjhtJ jhf;fNtfk; HCl d; nrwpT 
mjpfupf;f mjpfupf;fpd;wJ. jhf;fNtfk; mjpfupg;gij NkhJjy; nfhs;if tpsf;Ffpd;wJ. cau;  

nrwptpy; xU myF Nkw;gug;gpy; (CaCO3) xU myF Neuj;jpy; Vw;gLk; jhf;fpfSf;fp 

ilapy; Vw;gLk; NkhJiffs; mjpfupf;fpd;wJ. vdNt jhf;fNtfk; mjpfupf;fpd;wJ.

jhf;fNtfk; nrwpT mjpfupf;f mjpfupf;fpd;wJ. vdpDk;> rpy tifahd jhf;fq;fspd; 

(gy gbjhf;fk;) ,t; elj;ij ,Ug;gjpy;iy vd Nehf;fg;gl;lJ. cjhuzkhf ntt;NtW  

jhf;f Ntfj;Jld; $ba njhlu;gbfspy; eilngWk; jhf;fk; xd;iwf; fUJk; nghOJ rpy 

gbfs; tpiuthdJ rpy gbfs; nkJthdJ.

,U jhf;fpfs; A Ak; B Ak; jhf;fkile;J tpisT  P I gpd;tUk; gbfspy; jUk; vdpy;>

  A(aq)    X(aq)    :  nkJthdJ

  B(aq) + X(aq)     P  :  tpiuT

Nkw;gb jhf;fj;jpy;  nkhj;jj;  jhf;fj;jpd; jhf;fNtfk;  A,  X  I   nfhLf;Fk;.  nghJthd  
gbapdhy; fl;Lg;gLj;jg;gLfpd;wJ. ,JNt jhf;fNtfj;ij epu;zapUf;Fk; gbnad  

tpgupf;fg;gLk;. Aapd; nrwpit mjpfupj;jhy;> Kd;du; tpgupj;jJ Nghd;W mg;gbapd; jhf;f 

Ntfk; mjpfupf;fpd;wJ. vt;thwhapDk; Bapd; nrwpit mjpfupg;gpd; mg;gbapd; jhf;fNtfk;  

mjpfupg;gpDk;> nkhj;jj; jhf;fNtfj;jpy; vt;tpj tpisitAk; Vw;gLj;jhJ Vnddpy; mg;gb 

X cz;lhdTld; kpftpiuthf eilngWfpd;wJ. MfNt mJNghd;w gy;gbj; jhf;fq;f-

spy;> tpiuthfg; gbapy; jhf;fj;jpy; <LgLk;. jhf;fp xd;wpd; nrwpit mjpfupf;Fk;nghOJ> 

mJ jhf;fNtfj;jpd; xUtpj tpisitAk; Vw;gLj;jhJ. fUehl;lg; gpujpaPl;Lj; jhf;fq;fs; 

,t;tifahd jhf;fq;fSf;F cjhuzkhf mikAk;. 

mKf;fj;jpd; tpisT

thAj; jhf;fpfs; <LgLk; jhf;fpfspd; mKf;fj;ij mjpfupf;Fk;NghJ jhf;fNtfk; mjpfupf;                                                                                

fpd;wJ. jpz;kq;fs; my;yJ jputq;fs; kl;Lk; <LgLk;. jhf;fq;fspy; mKf;f khw;wk; 

jhf;fNtfj;jpy; vt;tpj  khw;wj;ijAk; Vw;gLj;jhJ. cjhuzkhf Vtu; Kiwapdhy; 

mNkhdpahtpd; ngUk;gb jahupg;gpy; kpfTk; cau; mKf;fj;ij cgNahfpg;gjd; %yk; 

jhf;ftPjk; mjpfupf;fg;gLfpd;wJ. jug;gl;l jpzpT thAtpd; nrwpit mjpfupg;gJ> rupahf 

mt;thAtpd; nrwpit mjpfupg;gJ> rupahf mt;thAtpd; mKf;fj;ij mjpfupg;gJ ,jidg; 

gpd;tUkhW ,yl;rpathAr; rkd;ghl;bypUe;J tpsq;fpf; nfhs;syhk;.

PV = nRT



f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay; f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay;

22 PB

xU nfhLf;fg;gl;l jpzpT thAtpw;F> ehk; NkNy ,Uf;Fk; rkd;ghl;bid kPs xOq;fhf;f                                                                                 

KbAk;.

P=n/VRT = CRT nfhLf;fg;gl;l fdtstpw;F khwh ntg;gepiyapy;> ,J (RT) xU khwpyp 
khwh ntg;gepiyapy;. vdNt mKf;fk; nrwptpw;F Neu; tpfpjrkk;. mKf;fj;ij mjpfupf; 

Fk; nghOJ ,U NtWgl;l Jzpf;iffSf;fpilapyhd NkhJif mjpfupf;fj; jhf;fNtfk; 

mjpfupf;Fk; vd;gJ cz;ikahFk;.

jho; mKf;fk; cau; mKf;fk;

,U jhf;fpfSk; thAf;fs;

xU jhf;fp jpz;kk;
                  

cU 1.12  mKf;fj;jpd; tpisT mKf;f mjpfupg;G thAj;jhf;fpfs; nrwpit mjpfupf;fpd;wJ.

ntg;gepiyapd; tpisT

ntg;gj;jpd; tpisTkhw;wk; jhf;ftPjj;ijg; ghjpf;Fk; vd;gJ tpsf;fkhdJ. NkNy  

tpgupf;fg;gl;lJ Nghd;W kf;];nty; - Nghyw;];khd; %yf;$w;Wr; rf;jpg; guk;gy; tisapd; 

%yk; ntg;gepiy mjpfupg;Gld; jhf;fpapd; rf;jp mjpfupf;Fk;. xU thAtpd; ntg;gepiy                

mjpfupg;Gj; jhf;ftPjj;ij mjpfupf;fpd;wJ. miwntg;gepiyia mz;kpj;j ntg;gepiy 

apy; eilngWk; ngUk;ghyhd jhf;fq;fSf;F (vy;yhj; jhf;fq;fSf;Fkd;W) 

xt;nthU 100C ntg;gepiy mjpfupg;gpw;Fk; jhf;ftPjk; ,ul;bg;gilfpd;wJ. jhf;fq;fs;     

kpfTk; tpiuthdJ. cjhuzk; tPo;gbTj; jhf;fq;fs;> fiurypYs;s jhf;fp mad;fspypUe;J                                                     

fiuahj jpz;kj;ij cUthf;Fk; my;yJ xU mkpyj;jpypUe;J ngwg;gLk; Ijurd; 

mad; xU fhuj;jpypUe;J ngwg;gl;L Ijnuhl;irl;L maDld; jhf;fKWk; jhf;fk;.                                      

vdNt ,jpy; VjhtJ xd;iw ntg;gNkw;Wk;NghJ Fwpg;gplj;jf;fsT jhf;f 

tPjj;jpy; khw;wj;ij Vw;gLj;jhJ.

myF 4y; tpgupf;fg;gl;lJ Nghd;W  (rlg;nghUl;fspd;  thAepiy  xU  njhFjpapd;  ntg;g 

epiyia mjpfupf;Fk;NghJ  mjd;  gFjpfshd %yf;$Wfs; my;yJ Jzpf;iffs; ruhrup   

,af;frf;jp mjpfupf;Fk;NghJ (Jzpf;iffs; tpiuthf mirtJld; xU myF Neuj; 

jpy; (xU fdtsT) mjpf (mbf;fb) NkhJifia Vw;gLj;Jfpd;wd. jhf;fkilt-

jw;Fj; Njitahd rf;jpiaf; nfhz;Ls;s %yf;$Wfspd; (gpd;dk; / gq;F) vz;zpf;if  

mjpfupf;fpd;wJ. (my;yJ NtW Kiwahf;fq;fspd; Vtw; rf;jpapYk; $ba rf;jp cs;s 

%yf;$w;Wg; gpd;dk;)

,t;  ,U  fhuzpfSk;  jhf;fNtfj;ij  mjpfupf;fpd;wJ.  vdNt  vy;yh (mjpfkhd)  jhf;fq;  

fspd; jhf;fNtfKk; ntg;gepiy Fiwtilaj; jhf;ftPjk; FiwtilAk;. cjhuz 

khff; Fsp&l;ly; capu; ,urhad jhf;fNtfj;ijf; Fiwg;gjhy; gf;wpuPahf;fspd; tsu;r;rp 

ngUf;fkiljy; Fiwfpd;wJ.

NkYk; xd;Wf;F Nkw;gl;l jhf;fq;fs; rhj;jpakhd njhFjpfspy; xNu jhf;fpfs; ntt;NtW 

tpisTfis ntt;NtW epge;jidfspy; juyhk;. cjhuzkhf Ijhd ry;g+upf;fkpyj;jpd; 

Kd;dpiyapy; 1000C ,y; vjNdhy;> ,U vijapy; <juhf khw;wg;gLfpd;wJ.
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2CH3CH2OH(aq)   CH3CH2OCH2CH3(aq)  +  H2O(l)
100oC
(H2 SO4 )  

 

vt;thwhapDk; 1800C> Kw;wpYk; NtWgl;ljhf;fk; eilngWfpd;wJ. vjyPd; gpujhd 

tpisthf cz;lhfpd;wJ.

2CH3CH2OH(aq)   CH2CH4(g)  +  H2O(l)
180oC
(H2 SO4 )  

jhf;fpfspd; ngsjPfj; jd;ik

xU jhf;fj;jpy; xNu jput mtj;ijapYs;s ,Uf;f> %yf;$Wfisf; fUJf> mit mbf;fb                                                                                   

NkhJiff;F cl;gLk;. xd;Nwh my;yJ vy;yhj; jhf;fpfSk; jpz;kkhf ,Ug;gjpYk; ghu;f;f 

(my;yJ NtWgl;l fyf;Fk; jftw;w mtj;ijapy; ,Ug;gjpYk; ghu;f;f) jhf;fp %yf;$Wfs; 

rPuhf xU Vftpd fiurypy; guk;gpapUf;Fk; nghOJ xU myF Neuj;jpy; xU fd myF 

fdtstpy; Vw;gLk; NkhJif> nrwptpYk; Neuj;jpYk; jq;fpAs;sJ. gy;ypdj; jhf;fkhapd; 

jhf;fpfNs ,U NtWgl;l mtj;ijfspy; (jpz;kk; / thA) ,Uf;Fk; nghOJ (jpz;kk; / 
thA) jhf;fpfSf;fpilapyhd nghJKfj;jpy; (interface) kl;Lk; eilngw KbAk;. jhf;fp                        

fSf;fpilapyhd NkhJif vz;zpf;if xU myF fdtstpy; xU myF Neuj;jpy; 

fzprkhdsT Vftpdkhd epiy rhu;ghfj; jho;j;jg;gLfpd;wJ. mj;Jld; jhf;ftPjKk;                                                                       

nghJthfj; jhf;ftPjk; ngsjPf epiyapy; jq;fpAs;sJ. thAepiy > jputepiy > jpz;k 

epiy Nghd;W gy;ypd jhf;fk; xd;wpd; jhf;ftPjk; xLq;fpa mtj;ijapd; Nkw;gug;gpy; 

mjpfstpy; jq;fpAs;sJ.

Nkhl;lhu; thfdj;jpd; ,ae;jpuq;fspy; gad;gLj;jg;gLk; Nkw;gug;Gj; jhf;fNtfj;jpy; tpisit                                                                                    

Vw;gLj;jg;gLfpd;wJ. xt;nthU cUisapYs;Sk; fNrhypd; (gasoline) cl;nrYj;jg;gl;L> 

nghwp MopapypUe;J tUk; nghwpapdhy; vupa+l;lg;gl;L mq;F jfdkilfpd;wJ fNrhypd; 

Ez;zpa Jspfshf cl;GFj;jg;gLfpd;wJ> Vnddpy; ,t;tbtj;jpy; ,J kpfg;ngupa Nkw; 

gug;igf; nfhz;Ls;sJ. mj;Jld; kpfTk; tpiuthfg; gw;wp vupaf;$baJ. mUtpahf cl; 

nrYj;JtjpYk; ghu;f;f xU Ftpay; mLf;F Ez;zpa J}shf;fg;gl;l ,Uk;G nkJthfNt                                                             

vupfpd;wJ. Mdhy; Ez;J}shf;fg;gl;l ,Uk;ig Rthiyapd; kPJ tprpWk;NghJ kpf                            

tpiuthfj; jhf;fk; eilngWfpd;wJ.

jpz;kj; jhf;fpahf cs;s epfo;r;rpapy;> J}s; J}shf;fg;gl;l jpz;kk; kpfTk; tpiuth-

fj; jhf;fKWk;. mNj jpzpitAil xU fl;b jhf;fKWtjpYk; ghu;f;f. (Vnddpy; J}s;                        

J}shf;fg;gl;l ,Uk;G ngupa Nkw;gug;ig nfhz;bUg;gNj.)

cjhuzkhf fy;rpak; fhgNdw;Wf;Fk; IjNuhFNshupf; mkpyj;jpw;Fkpilapyhd  

jhf;fj;ij Ma;T$lj;jpy; nra;Ak;nghOJ ePq;fs; mtjhdpg;gPu;fs; J}shf;fg;gl;l fy;rp 

ak; fhgNdw;W> mNj jpzpT nfhz;l khgps; my;yJ Rz;zhk;Gf;fy; fw;fspYk; ghu;f;f 

kpf tpiuthfj; jhf;fKWtij. Ijurd; gunthl;irl;Lk; Cf;fw;gpup iff;F kq;fdP]; 

(IV) xl;irl;L ngUk;ghYk; Cf;fpahfg; gad;gLj;jg;gLk;. Cf;fp J}shf ,Uf;Fk;nghOJ 

mNj jpzpTila Cf;fp rpWkzpfshf ,Ug;gjpYk; ghu;f;f xl;rprd; tpiuthf ntsptp 

lg;gLk;.

cjhuzkhf> kf;dPrpak; cNyhfj;jpw;Fk; Ijhd IjNuhFNshwpf; mkpyj;jpw;Fkpilapyhd                                                      

jhf;fj;jpy; Mg  mZf;fSf;Fk; Ijurd; mad;fSf;Fkpilapy; NkhJif epfOfpd;wJ.                                                                                        

,q;Nf cNyhfj;jpd; Nkw;gug;G jhf;fNtfj;ijg; ghjpf;fpd;wJ.

J}s;J}shf;fg;gl;l Mg J}s; kf;dPrpak; ehlhtpYk; ghu;f;f H2 thA ntspNaWtij     

kpfTk; tpiuthf;Fk;.

Kd;du; tpgupf;fg;gl;lJ Nghd;W ngsjPfj; jd;ik khj;jpukd;W ,urhadg; gpizg;Gfspd; 

jhf;fpfspd; ,urhadg; gpizg;GfSk; jhf;ftPjj;ijg; ghjpf;fpd;wJ.
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gpd;tUk; ,U jhf;fq;fisAk; fUJf.

2NO(g) + O2(g)  →  2NO2(g)                    ………… (a)

CH4(g) + 2O2(g) →  CO2(g) + 2H2O(g)    ………… (b)

KjyhtJ jhf;fk; (a) ,uz;lhtJ jhf;fj;jpYk; tpiuthdJ. Vnddpy; KjyhtJ                  

jhf;fj;jpy; N = O gpizg;G kl;Lk; cilfpd;wJ. Mdhy; jhf;fk; (b) ehd;F C - H  
gpizg;Gf;fs; cilfpd;wJ.

,NjNghd;W NtW ,U xj;j jhf;fq;fisf; fUJf.

  2NO(g) + O2(g) → 2NO2(g)                       ………... (c)

  2CO(g) + O2(g) → 2CO2(g)                       ……........ (d)

NO gpizg;G CO gpizg;gpYk; eypthdJ> vdNt ,yFthf cilAk;. vdNt jhf;fk; 

(c), (d) ia tpl tpiuthdJ.

fiug;ghdpd; tpisTfs;

fiug;ghdpd; jd;ik jhf;fNtfq;fisg; ghjpf;Fk;. gad;gLj;jg;gLk; fiug;ghd;fspd; 

KidTj; jd;ikiag; nghWj;J xNu jhf;fk; ,U NtWgl;l fiug;ghd;fspy; eilngWk; 

nghOJ jhf;fNtfk; fiug;ghd;fspd; KidTj;jd;ikapy; jq;fpAs;sJ.

xU jhf;fk; ntt;NtW fiug;ghd;fspy; eilngWk; nghOJ fiug;ghdpd; ghFj;jd;ikAk;                                                                              

jhf;fNtfj;ijj; jPu;khdpg;gjpy; Kf;fpa gq;F tfpf;fpd;wJ. cau; ghFjd;ik nfhz;l                                                     

fiug;ghd;fspy; jho; ghFj;jd;ik nfhz;l fiug;ghd;fspYk; Jzpf;iffs; kpf                     

nkJthfg; guTfpd;wikahy; xU fd myF fdtstpy;> xU myF Neuj;jpy; Vw;gLk; 

NkhJif Fiwthf ,Uf;Fk;. vdNt jhf;fNtfk; fiug;ghdpd; ghFj;jd;ik mjpfupf;ff;                           

FiwtilAk;.

Cf;fpapd; tpisT

xU ,urhadj; jhf;fj;jpd; ghijia khw;Wtjd;%yk; jhf;f Ntfj;ij mjpfupf;Fk;                                    

xU gjhu;j;jk; ,Wjpapy; ,urhad khw;wj;jpw;F cl;glhJ fhzg;gLk; gjhu;j;jkhFk;.                                         

cjhuzkhf CO(g)+ 2H2(g) → CH3OH(g) vd;Dk; jhf;fk; miwntg;gepiyapy; kpfj; 

jho; jhf;ftPjk; cilaJ> mjDs; xU Cf;fpiar; Nru;g;gjd; %yk; jhf;fj;ij 

tpiuTgLj;jyhk;. NkYk;> Ijurd; gunthl;irl;bd; gpupif Cf;fpapd; Kd;dpiy 

apy;> Cf;fpaw;w epiyAld; xg;gpLk; nghOJ kpftpiuthf eilngWk;. ngUk;ghyhd                                                    

Cf;fpfs; rpy jhf;fq;fSf;Fr; rpwg;g+f;fy; (Fwpj;jt+f;fy;) cilajhf ,Ug;gjhy; gy 

jhf;fq;fs; rhj;jpakhf ,Uf;Fk;nghOJ mj;jhf;fj;jpy; tpisitj; Jzptjd; %yk; 

mtw;wpy; xU jhf;fj;ijNa Cf;Ftpf;Fk;. Cf;fp gad;gLk; rpy Fwpj;j jhf;fq;fspy; 

jhf;fpapd; nrwpit mjpfupf;Fk; NghJ rpy re;ju;g;gq;fspy; jhf;ftPjk; mjpfupf;fhJ                                      

Nghfyhk;. cjhuzkhf xU jhf;fj;jpy; fiu rypy; jhf;fpapd; nrwpT NghjpasT kpf 

cau;thf ,Uf;Fk; nghOJ> rpW J}s;J}shf;fg;gl;l Cf;fp cgNahfpf;fg;gbd;> Cf;fp 

apd; Nkw;gug;G jhf;fp %yf;$Wfshy; Kw;whf %lg;gl;bUf;Fk;. fiurypd; nrwpit                   

NkYk; mjpfupj;jhYk; mJ xU tpisitAk; Vw;gLj;j KbahJ Vnddpy; Cf;fp  

Vw;fdNt cau; nfhs;sstpy; njhopw;gLtjhyhFk;. jhf;ftPjj;jpd; kPJ ,t;tpisTfs; 

gw;wpa tpguq;fs;> nghwp Kiwfs; gpwpnjhU gFjpapy; fye;Jiuahlg;gLk;.
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1.7 nghUj;jkhd mstpy; jhf;fpfspd; nrwpitf; ifahStjd; %yk; 

xU jhf;fj;jpd; jhf;ftPjj;ijf; fl;Lg;gLj;Jjy;

1.7.1 xU jhf;fj;jpd; jhf;ftPjj;ijf; $Wk; Kiwfs; ruhrup tPjk;> fzepiy 

tPjk;> njhlf;f tPjk;

Kd;du; tpgupj;jJ Nghd;W jhf;fk; eilngw;Wf;nfhz;bUf;ifapy; jhf;ftPjk; khw;wkil 

fpd;wJ. 

gpd;tUk; A f;F B f;Fkpilapyhd thA mtj;ij fUJNfhl; jhf;fnkhd;iwf; fUJf.

A(g)  + B(g)  → C(g)

xt;nthU %yf;$W A apw;Fk; xU %yf;$W B jhf;fKWfpd;wJ. vdNt (A) apdJk; 
(B) apdJk; nrwpT xNu tPjj;jpy; FiwtilAk; mj;Jld; gpd;tUkhW vOjKbAk;.

jhf;ftPjk; = 
∆[A] 

∆t 
  = 

∆[B] 

∆t 
 

%ba ghj;jpuk; xd;wpDs; njupe;j A apd; nrwpTld; 298K y; jhf;fk; Muk;gpf;fg;gl;lJ 

vd mDkhdpf;fTk;. B Nru;f;fg;gl;lgpd; A apd; nrwpT 10 nrf;fd;fs; ,ilntspfspy; 

msf;fg;gl;lJ. ngwg;gl;l juTfs; cU 1.13y; fhl;bathW tiuGgLj;jg;gl KbAk;. 

jhf;fj;jpd; tpUj;jpapd;NghJ jhf;ftPjk; Fiwe;J nry;fpd;wJ Vnddpy; jhf;fpapd;  

nrwpT Neuj;Jld; Fiwtile;J nry;fpd;wikNa (A) %yf;$Wfs; jhf;fkila> 

gad;jU NkhJif vz;zpf;if FiwtilAk; mj;Jld; jhf;ftPjKk;> tpisTfspd;  

nrwpit Neuj;Jld; tiuG gbj;jpwd; vjpuhd tisap tpisthf;fg;gLk; tpisTfspd; 

nrwpT Neuj;jpw;F vjpuhf tiuag;gLk; tiugpd; cjtpAld; gpd;tUk; %d;W tif    

Ntfq;fisAk; tiuaWf;fyhk;.

     Neuk;      Neuk;

 
 
 
 
 
n
r
w
pT

 
 
 
 
 
n
r
w
pT

Muk;g tPjk;

Muk;g tPjk;

gbj;jpwd;

gbj;jpwd;

ruhrup

fzepiy

fzepiy

ruhrup

cU 1.13 tiutpyf;fzq;fSk;> tiuglk; %yk; vLj;Jf;$wy;> ruhrup> fzepiy> njhlf;f 

jhf;ftPjq;fs; (a) jhf;fpfspw;Fj; jhf;ftPjj;jpy; khw;wk; (b) tpisTfSf;Fj; jhf;f 

tPjj;jpy; khw;wk;> jhf;ftPjj;jpd; ngWkhdk; kiw FwpaPLilaJ vd;gijf; ftdpf; 

fTk; (gbj;jpwd; kiwahdJ) tpistpw;F NeuhdJ. MfNt> fzpg;Gfspy; jhf;fpfs; 

kiwAk; tPjk; (-1) dhy; ngUf;fg;gl Ntz;Lk;.

ruhrupj; jhf;ftPjk;

xU Fwpg;gpl;l fhyg;gFjpad; ruhrup tPjk; ,uz;L Gs;spfis ,izf;Fk; Nfhl;bd; 

rha;T MFk;. Kjy; 100S fs; Neu ,ilntspapy; Vw;gLk; nrwptpd; khw;wj;ij mk; 

khw;wk; Vw;gLtjw;fhd Neu ,ilntspahy; tFf;Fk; nghOJ ngwg;gLtJ ruhrup Ntf 

khFk;. cjhuzkhf>  C1= 3.50 x 10-5 and C2 = 0.50 → 10-5 mol dm-3, Mf ,Uf;Fk; nghOJ>
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jhf;ftPjk;0-100 = 
∆[A] 

∆t 
  = 

- [ 0.50 × 10-5 -  3.50 × 10-5]  mol dm-3

[ 100-0 ]s 
 

         =  3.0 × 10-7  mol dm-3  s-1

jhf;fj;jpd; Kjy; 100 tpdhbfspy; (A) 3.0 × 10-7 mol dm-3 ruhrupahf xt;nthU nrf;fDf; 

Fk; 3.0 × 10-7 mol dm-3 Mff; Fiwfpd;wJ vd;gijf; fhl;Lfpd;wJ. xt;nthU nehbapYk; 

tisapapd; topNa ve;jnthU Gs;spapYk; jhf;ftPjk; 3.0 × 10-7  mol dm-3 vd;W fUj 

tpy;iy. tistpd; rha;T Neuj;Jld; Fiwtila Ntz;Lk;.

,J fUJtJ FWfpa ,ilntspfspy; jhf;ftPjk; ruhrupia tpl cau;thfTk; my;yJ 

jho;thfTk; ,Uf;fyhk;. Nky; kjpg;gPl;by; 100 S ,ilntspapy; (A)d; nrwpT FiwT 

ve;jnthU FWfpa Neu ntspapd; jhf;ftPjj;ijf; fhl;lhJ.

ve;j xU FWfpa fhyntspapy; ehk; ruhrup Ntfj;ij ehk; fzf;fpLk;nghOJ jhf;f 

tPjj;jpy; ,e;j khw;wk; njspthfpd;wJ. Kjy; ruhrup jhf;ftPjk; jug;gLfpd;wJ. 

(C1= 3.50 x 10-5 and C2= 3.00 x 10-5 mol dm-3)

jhf;ftPjk;0-10   = 
∆[A] 

∆t 
  = 

- [ 3.00 x 10-5-  3.50 x 10-5 ] mol dm-3

[ 10-0 ]s 
 

         = 5.0 x 10-7mol dm-3  s-1

,NjNghd;W ruhrupNtfk; 50 - 60 ,ilntspapy; (C1=1.00 x 10-5 , C2 = 0.75 x 10-5 mol dm-3.)

jhf;ftPjk;50 - 60  = 
∆[A] 

∆t 
  = 

-([ 0.75 x 10-5-  1.00 x 10-5]  mol dm-3

 [ 60-50 ]  s
 

         = 2.50 x 10-7 mol dm-3  s-1

fzepiyj; jhf;ftPjk;

ruhrup Ntfk;> Mu;tKs;s Neu ,ilntspapy; ruhrupNtfk; xU khwpypahFk;> ,J xU 

Fwpj;j Neuj;jpy; cs;s jhf;ftPjk; fzepiy jhf;ftPjk; vdg;gLk;.

tisapapd; ve;jnthU Gs;spf;Fk; fPwg;gLk; njhlupapd; rha;T me;Neuj;jpd; fz 

epiyj; jhf;ftPjkhFk;. cjhuzkhf 50.05y; fzepiyj; jhf;ftPjk; ,jidf; fzf;fpL 

tjw;F 60s y; tiuag;gl;l njhL  NfhLfspd;  rha;T (gbj;jpwd;)> fzf;fplNtz;Lk;. 

fUjg;gLk; njhlu;Gila Gs;spfs; (65, 1.25X10-5)k; (35,0.75X10-5) k; MFk;.

jhf;ftPjk;50 = 
∆[A] 

∆t 
  = 

-([ 0.75 x 1.25] x10-5 mol dm-3

[ 65-35 ]  s
  = 1.70 x 10-7 mol dm-3 s-1

ruhruptPjk; fzepiyj; jhf;ftPjj;jpYk; NtWgl;lJ vd;gJ kpfTk; njspthf cs;sJ. 

mj;Jld; jhf;ftPjk; vd;Dk; gjk; fUJtJ fzepiyj; jhf;f tPjj;ijNa MFk;.

njhlf;ftPjk ;

jhf;fpfs; fye;j nehbapy; fhzg;gLk; fzepiyj; jhf;fNtfNk (mjhtJ t = 0) njhlf;f 
tPjkhFk;. njhlf;ftPjk; / Muk;gtPjk; nrwpT  Neu tisapy; t = 0 Mf ,Uf;Fk;  

Gs;spf;Ff; fPwg;gl;l njhlupd; rha;tpypUe;J njhlf;ftPjk; fzpf;fplg;gLfpJ. njhlf;f  

tPjq;fspd; mstPLfs; nghJthf ,urhad ,af;ftpaypy; cs;s Vida gupkhdq;fisf; 

fhz;gjw;Fg; gad;gLj;jg;gLk;.
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kPSk; jhf;fkhf ,Uf;Fk;nghOJ Muk;gtpfpjj;ijg; gad;gLj;JtJ rpy  

rpf;fy;fis Vw;gLj;Jk;. jhf;fk; Kw;jpirapy; eilngw;Wf;nfhz;bUf;ifapy;  

(jhf;fpfs; - tpisTfs;) tpisTfs; mjpfupf;fp d;wd. ,J gpd;Nehf;fpa jhf;fj;jpid 

(tpisTnghUs; - jhf;fp) tpiuthf Vw;gLj;Jk; xl;Lnkhj;jj; jhf;f tPjj;ijf; fhz;gjw;F 

Kd;Gw> gpw;Gwj; jhf;fq;fspd; jhf;ftPjj;jpd; NtWghl;ilf; fspj;jy; Ntz;Lk;. Mdhy;> 

Muk;gj; jhf;ftPjj;jpy; t = o, vdNt tisTfspd; nrwpTfs; Gwf;fzpf;ff;$bait.  

mjdhy; gpd;Kfj;jhf;fj;jpd; jhf;ftPjk; jhf;ftPjj;ijg; ghjpf;fhJ. 

vspa Kiwapy; t=0 Neuj;jpy; Muk;g jhf;ftPjk; my;yJ fzepiyj; jhf;ftPjk;  

jhf;fpfs; fyf;fg;gl;l nehbapy; cz;lhfpd;wJ. mj;Jld; tpisTfs; vitNaDk; nrwp 

tilahJ / FtpahJ ,Uf;Fk;NghJ.

1.7.2 jhf;ftPjj;jpy; nrwptpd; tpisT

jhf;ftpjp

NkYs;s gFjpapypUe;j ehk; mwpe;jJ gaDs;s Nkhjy;fspd; mjpu;ntz; jhf;f                          

tPjj;ijf; fl;Lg;gLj;Jfpd;wJ vd;gNj. ngUksT gaDs;s Nkhjy;fs; Ntfkhd  

Ntfj;ij mu;j;jg;gLj;Jfpd;wd. %yf;$WfspilNa Nkhjy; mjpu;ntz; mjpfupf;f ,U topfs; 

cz;L. khwhf; fdtstpy; khwh ntg;gepiyapy; ,Uf;Fk; %yf;$Wfspd; vz;zpf;ifia                                                                                          

mjpfupj;jy; my;yJ ,af;f rf;jpia mjpfupf;Fk; ntg;gepiyia cau;j;Jjy; - khwhf; 

fdtstpy; cs;s %yf;$Wfspd; vz;zpf;ifia mjpfupj;jy; vd;gJ nrwpT mjpfupg;G 

vdg; nghUs;gLk;.

Kd;du; tpgupf;fg;gl;Ls;sgb jputq;fs; my;yJ thAf;fs; rk;ge;jg;gl;l jhf;fq;f 

Sf;Fj; jhf;fpfspd; nrwpit mjpfupf;f NkhJif mjpu;ntz; mjpfupg;gjhy; jhf;f 

tPjk; mjpfupf;fpd;wJ. jhf;fpfspy; xd;wpd; nrwpT mjpfupf;Fk;NghJ jhf;fj;jpd; Ntfk;  

ghjpf;fhjpUj;jiyr; rpy jhf;fq;fspy; fhzyhk;. mj;Jld; rpy re;ju;g;gq;fspy; jhf;fp 

fspy; xd;wpd; nrwpit ,uz;L klq;fhf;Fk;NghJ vg;NghJk; jhf;ftPjk; ,ul;bg;gil 

tjpy;iy. vdNt jhf;ftPjj;jpd; nrwpT rhu;ghd elj;ijia mstwpuPjpahf NtW rpy 

khjpupfSld; ehk; Gupe;J nfhs;sNtz;Lk;. 

xU vspa jhf;fj;ijf; fUJq;fs;

     A   B

ehk; vOjyhk; jhf;ftPjk  ∝[A]

    / tPjk; = K [A]

K xU tpfpjkhwpyp mj;Jld; K 'Ntf khwpyp" / jhf;ftPj khwpyp" vd miof;fg;gL      

fpd;wJ.

NkNy nfhLf;fg;gl;bUf;Fk; Nfhit A  B vd;Wk; jhf;fj;jpd; 'jhf;ftPj tpjp" my;yJ 

'jhf;ftPj tpjpf;fhd Nfhit" vd miof;fg;gLfpwJ. ,j;jhf;fj;jpy; jhf;fj;jpd; Ntfk; 

(A) nrwpTf;F tpfpj rkk; vd vk;khy; $wKbAk;. A d; nrwpit ,U klq;fhf;fpdhy; 

jhf;ftPjk; ,U klq;fhFk; vd epr;rag;gLj;jpdhy;> jhf;ftPj tpjpia ehk; vOjyhk;.

   jhf;ftPjk; = K [A]1 = K [A]

gpd;tUk; gpupifj; jhf;fj;ijf; fUJq;fs;

   NH4CNO(aq)   (NH2) 2 CO(ag)

NkNy nfhLf;fg;gl;l jhf;fj;jpd; jhf;ftPjk; NH4CNO(aq) d; nrwptpd; tu;f;fj;jpw;F  

tpfpj rkk; vdg; gupNrhjid uPjpahff; fhzg;gl;lJ. vdNt jhf;ftpjpia ehk; vOjyhk;. 

   jhf;ftPjk; = k [NH4NCO(aq)]
2
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NkNy nfhLf;fg;gl;ljpypUe;J %d;W gFjpfs; jhf;ftpjpapy; ,Ug;gjhff; Fwpg;gplyhk;.

K: jhf;f tPjkhwpyp :  nfhLf;fg;gl;l jhf;fj;jpw;F ,J xU vz;izAk;> (nghUj;jkhd) 

myFfisAk; cilaJ. tPjkhwpyp jhf;fq;fisg; nghWj;J khWgLfpwJ. mj;Jld; xNu 

jhf;fj;jpw;F ntg;gepiy khw> khWgLk;. 

[(NH4NCO(ag)] jhf;fpfspd; nrwpT> xd;Wf;F Nkw;gl;l jhf;fpfs; ,Ue;jhy; ve;jnthU 
my;yJ vy;yh tw;iwAk; rkd;ghl;by; fhzyhk;. rpyNtisfspy; xd;W my;yJ xd;Wf;F                                                                                

Nkw;gl;l jhf;fpfs; tPj tpjpapy; Njhd;whJ.

2 : rk;ge;jg;gl;l jhf;fp njhlu;ghfj; jhf;fj;jpd; jhf;ftupir : ngUk;ghYk; ,J 1>2  

Nghd;w xU KO vz; Mdhy; gpd;dq;fs; rpyNtisfspy; rhj;jpakhFk;. jhf;f 

tup (1) xd;W vdpd; jhf;ftPj tpjpapy; vOjg;gLtjpy;iy. xU jhf;fj;jpd; jhf;ftupir 

,uz;Lf;Fk; $lthfTk; ,Uf;fyhk; vdpDk; ,t; fye;Jiuahlypy; mit Nru;f;fg;gl 

tpy;iy.

,uz;L jhf;fq;fSf;fhd gupNrhjid uPjpahfg; ngwg;gl;l jhf;ftPj tpjpfs; fPNo  

nfhLf;fg;gl;Ls;sd.

   2NO(ag) +O2(g)  NO2(g) jhf;ftPjk; = K[NO2 (g)]2 [O2 (g)]

   NO2(g) + CO(g)  NO(g) + CO(g)  tPjk; = K(NO2g)2

,g;NghJ A kw;Wk; B jhf;fpfSf;fpilapy; xU nghJj; jhf;fj;ijf; fUJNthk;.

   aA + bB  tpisTfs;

jhf;fj;jpw;fhd tPj tpjpiag; gpd;tUkhW vOjyhk;

   jhf;ftPjk; = K [A]x  [B]y

Nkw;fz;l vLj;Jf;fhl;Lf;fspypUe;J A kw;Wk; B d; nrwpTfs; vt;thW jhf;ftPjj; ijg; 

ghjpf;Fk; vd;gjidf; fhl;Ltjw;F x,y Mfpa mLf;fSf;F cau;j;jg;glNtz;Lk;.

,t; mLf;Ffs; KiwNa A , B rhu;ghfj; jhf;fj;jpd; jhf;ftupirfshFk;. x apdJk;  
y apdJk; $l;Lj;njhif (x+y) mj;jhf;fj;jpd; jhf;f tupirahFk;.

mjhtJ - jhf;ftPj tpjpf; Nfhitapy; ,Uf;Fk; jhf;fpfspd; nrwpTfspd; mLf;fspd; 

$l;Lj;njhif mj;jhf;fj;jpd; xl;Lnkhj;jj; jhf;ftupirahFk;.

A rhu;ghfj; jhf;ftupir g+r;rpak; (0) vdpd;> A apd; nrwpT jhf;ftPjj;ijg; ghjpg;gjpy;iy. 

Nfj;jpufzpj uPjpahf xU vz;zpd; mLf;Fg; g+r;rpakhapd; mjd; ngWkhdk; 1f;F rk 

khFk;.

MfNt jhf;ftpjp Nfhitapy; jhf;ftPjk; jhf;fpfspd; %yu;nrwpT rhu;ghfj; jug;gLfp-

d;wJ. mt;mLf;Ffs; rkd; nra;j rkd;ghl;bYs;s jhf;fpfspd; gPrkhdq;fis (NghyNt) 

xj;J ,Uf;fyhk; my;yJ ,y;yhJ ,Uf;fyhk;.

rpy cjhuzq;fspy; mtjhdpf;fg;gl;l jhf;ftpjpfspd; vLj;Jf;fhl;Lf;fisAk; kw;Wk; 

jhf;ftupirfisAk; fUJNthk;.

NO(g) w;Fk; H2(g) f;Fkpilapy; jhf;fj;jpw;F

  2NO(g) + 2H2(g)  N2(g) + 2H2O(g) 

  mjw;fhd jhf;ftpjp

  jhf;ftPjk; = K(NO(g))
2 (H2g)
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NO rhu;ghfj; jhf;ftupir ,uz;L. rkd;nra;j rkd;ghl;by; H2 d; gPrkhdf; Fzfk; 

,uz;lhf ,Ug;gpDk; jhf;fj;jpy; H2 rhu;ghfj; jhf;ftupir xd;whFk;. xl;Lnkhj;jj;  

jhf;ftupir %d;whFk;. (iejurd; nkhNdh xl;irl;L) iej;jpupf; xl;irl;L kw;Wk; XNrhd;                                                                               

Mfpatw;Wf;F ,ilapyhd jhf;fj;jpw;F

  NO(g) + O3(g)  NO2(g) + O2 (g)

  jhf;ftpjp>

  jhf;ftPjk; = k[NO][O3]

,j;jhf;fk; NO(g) rhu;ghf Kjyhk; tupir XNrhd; rhu;ghfTk; Kjyhk; tupir> xl;L 

nkhj;jkhf ,uz;lhtJ tupirahFk;.

  2 - GNuhNk - 2- nkjdy; Gwk;Ngdpd; ePu;g;gFg;gpw;F

  (CH3)3 CBr(l) + H2O  (CH3)3 COH(l) + HBr(ag)

  jhf;ftpjp>

  jhf;ftPjk; = [(CH3)3 (Br (l)]

2- bromo - 2 - methylpropane rhu;ghfj; jhf;fk; Kjyhk; tupir> H2O rhu;ghfg; g+r;rpa  
tupir> rkd; nra;j rkd;ghl;by; mjd; rkkhd Fzfk; (1) xd;whf ,Ug;gpDk;. jho; ePu; 

xU jhf;fp vdf; Fwpg;gpl tpUk;gpdhy;> jhf;f tpjpiag; gpd;tUkhW vOjyhk;.

  jhf;ftpjpahdJ K[(CH3)
3 CBr(l)] [H2O]

xl;Lnkhj;jj; jhf;ftupir Kjyhk; tupir>

Nkw;$wg;gl;l vLj;Jf;fhl;Lf;fs; Kf;fpakhd jftiyf; nfhLf;fpd;wJ.

ve;jnthU jhf;fj;jpw;Fk; jhf;ftpjpia ntWkNd rkd;nra;j rkd;ghl;ilg; ghu;j;J  

vjpu;T $wKbahJ. gupNrhjiduPjpahf kl;LNk jPu;khdpf;f KbAk;. tpfpjkhwpyp  

cz;ikapy; nghUj;jkhd myFfs; nfhz;l vz;> jhf;f tpjpiag; nghJthf tpgupf;Fk;NghJ  

ehq;fs; tof;fkhf K vd vOJfpd;Nwhk; Mdhy; ve;jg; ngWkhdKk; xNu xU ntg;g 

epiyapy; cz;ikahFk;.

xU jhf;ftPjk; vg;NghJk; mol dm-3s-1 mbg;gilapy; ntspg;gLj;Jfpd;wJ. jhf;fq;fisg; 

g+r;rpa> Kjy;> ,uz;lhtJ tupirj; jhf;fq;fs; vd tifg;gLj;jyhk;. Neuk; tpdhbfspy; 

mstplg;gLfpd;wJ vd mDkhdpf;fg;gLfpd;wJ. jhf;ftPj khwpyp njhlu;Gila myFfs; 

gpd;tUkhW ngwg;glyhk;.

g+r;rpa tupirj; jhf;fq;fs;

A   tpisTfs; vd;Dk; jhf;fj;ijf; fUJq;fs; jhf;fk; g+r;rpa tupir vdpy;>           

jhf;ftpjp

jhf;ftPjk; =K

Kd; myFfs; jhf;f tPjj;jpd; myFNghy ,Uf;fNtz;Lk; mol dm-3  s-1

Kjyhk; tupirj; jhf;fk;

gpd;tUk; jhf;fj;ijf; ftdpAq;fs;

A  tpisTfs;

jhf;fk; Kjyhk; tupirj; jhf;fkhf ,Ug;gpd;> jhf;ftPj tpjp

jhf;ftPjk; = K[A]
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Kd; myFfs; = 
jhf;ftPjk;

[A]
  = 

mol dm-3 s-1  

mol dm-3  = S-1

,uz;lhk; tupirj; jhf;fq;fs;

gpd;tUk; jhf;fq;fisf; fUJq;fs;>

A  tpisTfs; my;yJ A + B  tpisTfs;

jhf;fk; ,uz;lhk; tupirj; jhf;fkhapd;> jhf;ftpjp

K jhf;ftPjk; = K[A]2 my;yJ jhf;ftPjk; = K[A] [B] 

Kd; myFfs; = 
jhf;ftPjk;

[A]2
  = 

mol dm-3 s-1  

mol2 dm-6  = mol-1 dm3 s-1

cjhuzk;; 1.8

nkijy; mrw;Nww;W Ijnuhl;irl;L maDls; gpd;tUk; rkd;ghl;bd;gb jhf;fkil 

fpd;wJ.

CH3COOCH3(aq) + OH-(aq)  CH3COO-(aq)  +CH3OH(aq)

jhf;ftpjp

jhf;ftPjk; = K [CH3COOCH3(aq) [OH-(aq)    xt;nthU jhf;fp rhu;ghfTk; jhf;f   
tupir ahJ? mj;Jld; xl;Lnkhj;jj; jhf;ftupir ahJ?

tpil

jhf;ftPj tpjpapy;> xt;nthU nrwpT gjj;jpd; (concentration term) Nky; mLf;F                  

(Super scripts)  ,y;iy.  ,J fUJtJ xt;nthd;Wk; rhu;ghf Kjyhk; tupir. ,j;;jhf;fk;  

(CH3COOCH3(aq) Kjyhk; tupir xl;Lnkhj;jj; jhf;f tupir ,uz;L (1+1=2)

cjhuzkhfg; gpd;tUk; jhf;fq;fspd; gupNrhjid uPjpahfg; ngwg;gl;l jhf;ftpjpfisg; 

guprPypg;Nghk;

2NO(g) + O2(g)  NO2(g)           jhf;ftPjk; = K[NO(g)]2 [O2(g)]

,j;jhf;fk; NO (g) rhu;ghf ,uz;lhk; tupirAk; O2(g) rhu;ghf Kjyhk; tupirAk;  

nkhj;jj; jhf;ftupir %d;Wk; MFk;.

NO2(g) + CO(g)  NO(g) + CO2(g)      jhf;ftPjk; = K[NO2(g)]2 

,j;jhf;fk; NO2 rhu;ghf ,uz;lhk; tupir> CO(g) rhu;ghfg; g+r;rpa tupirj; jhf;fj;jpd; 

xl;Lnkhj;jj; jhf;ftupir 2.
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cjhuzk;; 1.9

gpd;tUk; xt;nthU NtfkhwpypfspypUe;J> jhf;fq;fspd; tupiria ,dk; fhz;f.

tpil 

(i) K = 5.6 x 10-5 dm3 mol-1 s-1

 2k; tupirj; jhf;fj;jpd; Ntf khwpypapd; myF dm3 mol-1 s-1

 / K  = 5.6 x 10-5 dm3 mol-1 s-1 Nky; jhf;fk; ,uz;lhk; tupir vdg; gpujpgypf;   

fpd;wJ.

(ii)  K = 3 x 10-4 s-1

 tpil Kjyhk; tupirf;fhd Ntfkhwpypapd; myF s-1

 K = 3 x 10-4 s-1 Kjyhk; tupirj; jhf;fk; vd;gijg; gpujpgypf;fpd;wJ.

ml;ltiz 1.1 jhf;f tPjk;> jhf;ftPj khwpyp mtw;wpw;fpilNa cs;s NtWghl;il 

(Fog;gj;ijj; jtpu;g;gjw;fhf) RUf;fkhff; $Wfpd;wJ.

ml;ltiz 1.1 jhf;f tPjj;jpw;Fk; jhf;ftPj khwpypf;Fkpilahd NtWghL

jhf;fj;jpd; jhf;ftPjk; jhf;ftPj khwpyp

,J jhf;fpfs; tpisTfshf khWk; 

tPjk;

,J xU tpfpjhrhu khwpyp

jhf;fpfspd; nrwpT FiwtilAk;  

tPjkhf my;yJ tpisTfspd; nrwpT 

mjpfupg;G tPjkhf mstplg;gLfpd;wJ

xt;nthU jhf;fpfspdJk; nrwpT xU ikahf 

,Uf;Fk;NghJ jhf;f tPjj;jpw;Fr; rkkhFk;

,J jhf;fpfspd; Muk;gr; nrwpit 

rhu;e;Js;sJ

,J jhf;fpfspd; Muk;gr; nrwptpw;F Rah-

jPdkhf cs;sJ. ,J nfhLf;fg;gl;l  

jhf;fj;jpw;F khwh ntg;gepiyapy;  

epiyahd / khwhg; (constrant) ngWkhdk;  
nfhz;lJ

1.7.3 g+r;rpa> Kjyhk;> ,uz;lhk; tupirj; jhf;fq;fSf;Fr; nrwpTld;  

jhf;ftPj khw;wj;jpw;fhd tiu gl gpujpepjpj;Jtk; 

g+r;rpa tupirj; jhf;fq;fs;

g+r;rpa tupirj; jhf;fq;fs; vd;gJ jhf;ftPjk; jhf;fpfspd; nrwptpw;Fr; RahjPdkhdjhFk;. 

my;yJ jhf;f tPjk; jhf;fpfspd; nrwptpd; g+r;rpa mLf;Ff;F tpfpjhrhukhf cs;sJ.

gpd;tUk; jhf;fj;ijf; fUJq;fs;

   A  tpisTfs;

   jhf;ftPjk; = K[A]0 = K

vdNt> VNjDk; A f;F nfhLf;fg;gl;l nrwpTj; jhf;f tPjj;ij khw;wkhl;lhJ vd;W 

Fwpg;gpLfpwJ. mjhtJ jhf;ftPjk; nrwpTld; xU khwpyp. vdNt nrwpTf;F vjpu;  

jhf;ftPjj;jpw;fhd tiuG cU 1.14 (a) y; fhl;lg;gl;Ls;sJ Nghd;W fpilahd Neu; NfhL 

NtW Kiwapy; $wpdhy; Neuj;Jld; nrwpT khw;wr; rha;T xU khwpypahf cs;sJ. 

tiuG 1.14 (b) ,y; fhl;lg;gl;Ls;sgb nrwpT vjpu; Neuk; tiuG.
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    khwpyp tPjk; = rha;T

cU 1.14 (a) jhf;fpapd; nrwpT khw;wj;Jld; jhf;ftPj khw;wk; (b) Neuj;Jld; jhf;fpapd; nrwpT 
khw;wk; g+r;rpa tupirj; jhf;fj;jpw;F

g+r;rpa tupirj; jhf;fj;jpd; elj;ij gpd;tUkhW fUjg;glyhk; xU jhf;fk;

   A + B   tpisTfs;

   jhf;ftPjk;

   jhf;ftPjk;  = K  [A]a  [B]b

B d; nrwpT kpfTk; cau;thf cs;sJ kw;Wk; jhf;fj;jpd;NghJ mjd; nrwpT khw;wk; 

Gwf;fzpf;fj;jf;fJ vd epidj;Jf;nfhs;Sq;fs;. vdNt> jhf;f tPjj;ijg; gpd;tUkhW 

vOjyhk;

   jhf;ftPjk; = K1[A]a  ,q;Nf  K1 = K[B]b 

jhf;fk; A rhu;ghfg; g+r;rpa tupirahf ,Ug;gjhy; jhf;f tPjk; = K1= xU khwpyp

vdNt> nrwpTj; jhf;ftPjq;fspd; tiuglk; kPz;Lk; NkNy tpgupf;fg;gl;lijg; Nghd;W xU 

fpilkl;l Neu;NfhlhFk;.

rpy xsp ,urhadj; jhf;fq;fSk;> rpy gy;ypdj; jhf;fq;fSk; g+r;rpa tupir  

jhf;fq;fSf;F cjhuzq;fshff; fhzg;gLk;. ,j;jifa jhf;fq;fs; nghJthdit 

my;y.  Ijurd; kw;Wk; FNshupd; Mfpatw;wpw;F ,ilNa eilngWk; xsp ,urhad 

jhf;fk;.

H2(g) + Cl2(g)  2HCl(g)hν
 

,t; xsp ,urhadj; jhf;fk; Xu; g+r;rpa tupirj; jhf;fkhFk;. H2, Cl2 thAf;fis ePupd; 

kPJ itj;J Ma;T nra;ag;;gLfpwJ. cUthFk; HCl ePupy; fiutjd; fhuzkhf ePu;  

ghj;jpuj;jpd; ePupd; vOr;rp (caUk;) tPjj;ijf; Fwpg;gpLtjd; %yk; jhf;fj;jpd; jhf;f 

tPjk; fw;fg;gLfpd;wJ. ePupd; vOr;rptPjk;> H2 k; Cl k; mopAk; tPjj;jpw;Fr; rkk;. thA  

mtj;ijapd; msT khWgLk; vdpDk; nrwpT khwhJ.

#lhd gpshl;bdj;jpd; Nkw;gug;gpy; N2O gpupif:

   N2O(g)  N2(g) + 1
2 O2(g) 

   jhf;ftPjk; = K[N2O]o = K my;yJ

   
∆[N2O]

 ∆ t  = K

nkhypg;bdk; my;yJ jq;Fjd; Kd;dpiyapy; mNkhdpah gpupifAWjy; Xu; g+r;rpa  

tupirj; jhf;fkhFk;.

2NH3(g)  N2(g) + 3H2(g)mo

           (a)                                                              (b)
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Cf;fpapd; Nkw;gug;G KOtJk; Kw;whf NH3 %yf;$Wfshy; %lg;gLfpd;wJ. mKf;fj;ij 

mjpfupg;gjd; %yk; Nkw;gug;gpy; cwpQ;rg;gLk; msit my;yJ NH3 d; nrwpit khw;w  

KbahJ Mifahy; tpisT cUthapDk; thA mtj;ijapd; nrwpT khwhky; cs;sJ. 

MfNt ,j;jhf;fk; g+r;rpa tupirj; jhf;fkhFk;.

g+r;rpa tupirj; jhf;fq;fSf;fhd Vida vLj;Jf;fhl;Lf;fs; H+(aq) madpd; Kd;dpiy 

apy; mrw;Nwhdpd; mabNdw;wk;

CH3COCH3(g) + I2(g)  ICH2COCH3(aq) + HI(aq)
H+(aq)

,e;jj; jhf;ftPjr; rkd;ghL [I2(q)] fhuzpiaf; nfhz;bUf;ftpy;iy vdg; gupNrhjid 

thapyhff; fhzg;gl;lJ.

jhf;ftPjk; = K[CH3COCH3(aq)] [H+(aq)]

[I2(aq)] rhu;ghf ,j;jhf;fk; g+r;rpa tupir vdf; Fwpg;gpLfpwJ.

g+r;rpatupirj; jhf;fq;fspd; rpwg;gpay;Gfs;

jhf;fq;fspd; nrwpT Neuj;Jld; rPuhff; Fiwtilfpd;wJ. jhf;fk; Kw;Wg;ngwj; Njitg; 

gLk; Neuk; mjhtJ (A) g+r;rpakhFk;. Neuk; %yk; jug;gLfpwJ.

     t 
epiwT

  = [A]o 

K
 = Muk;gnrwpT / tPj khwpyp

Kjyhk; tupirj; jhf;fq;fs;

,t;tif jhf;fq;fSf;Fj; jhf;f tPjk; jhf;fpfspd; nrwptpd; Kjyhk; mLf;fpw;F Neu;tp-

fpj rkkhFk;. cjhuzkhf A  tpisTfs; vDk; mNj jhf;fj;ijf; fUJk; NghJ

jhf;ftPjk; = K[A]

y = mx vd;w tbtj;ij ,J vLf;fpwJ. nrwpTf;F vjpuhd jhf;ftPj tiuG cw;gj;jpap 

D}lhfr; (0.0) nry;Yk; Neu;Nfhlhf cU 1.15 (a) fhl;bathW mikAk;.

Neuj;Jld; nrwpT khWghL tiuG 1.15 (b) y; fhl;lg;gl;Ls;sJ Nghd;W xU tisthf 

mikAk;.

                       

    nrwpT        Neuk;

 
 
 
 
 
 
n
r
w
pT

 
 
 
 
 
 
t
Pj
k
;

                                       

cU 1.15 (a) jhf;fpapd; nrwpTld; jhf;fNtfj;jpd; khw;wk; (gbj;jpwd; = Ntfkhwpyp) (b) Kjyhk;                                                                               

tupirj; jhf;fj;jpw;F Neuj;Jld; nrwpT khw;wk;

,ij NtW topapy; rpe;jpf;fyhk;

ehk; vOjyhk;>

jhf;f tPjk; = K[A]

     (a)                                                    (b)
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,U gf;fq;fspw;Fk; klf;if vLf;fTk; : kl (jhf;f tPjk;) = kl [A] + kl (k) MfNt> kl 

[A] f;F vjpuhf kl (jhf;f tPjk;) w;Ff; fPwg;gLk; tiuG y = mx + C tifahdJ mjd; 

gbj;jpwd; (rha;T) (1) xd;W> mj;Jld; ntl;Lj;Jz;L kl(K) cU 1.17y; fhl;bathW  

(gpd;du; fhz;gpf;fg;gLk;)

Kd;du; tpthjpf;fg;gl;l gb> Kjy; tupirj; jhf;f tpfpj khwpyp S -1 (jiyfPo; Neuk;) 

cs;sJ. ,jw;Fr; nrwpT myF ,y;iy. ,J fUJtJ Kjyhk; tupirj; jhf;fj;jpd;  

K d; vz;ngWkhdk;. nrwpT ntspg;gLj;jg;gLk; myFf;Fr; RahjPdkhFk;. 

(K = tPjk; 

nrwpT

  = 
mol dm-3 s-1

mol dm-3
 nrwptpw;fhd myF khw;wkile;jhYk; Kjyhk;  

tupir jhf;fj;jpd; K d; vz; ngWkhdk; khw;wkilahJ. vt;thwhapDk; Neu myF 

khw;wj;Jld; khw;wkilAk;. K= 6.0 x 10-3 min-1 vd;W nrhy;Yq;fs;. ,jid vdTk;  

vOjyhk;. mjhtJ K d; vz; ngWkhdk; khwptpl;lJ Kjyhk; tupirj; jhf;fq;fSf;F 

rpy cjhuzq;fs; gpd;tUkhW 

ePu; fiurypy; H2O2(aq) d; gpupif 

H2O2(aq)  →  H2O(Ɩ)  + ½O2(g) 

fdpk mkpyq;fspd; Kd;dpiyapy; nkijy; mrw;Nww;wpd; ePu; gFg;G

  CH3COOCH3(aq)  + H2O(l)  → CH3COOH(aq)  + CH3OH(aq)

fdpk mkpyq;fspd; Kd;dpiyapy; fUk;G nty;yk;

C12H22O11(aq)  + H2O(l)  →  C6H12O6(aq)  + C6H12O6(aq) 
H+

ePu; fiurypy; mNkhdpak; iej;jpiuw;wpd;

NH4NO2(aq)  →  N2(g)  + 2H2O(l) 

<uNrhNth ngWjpfspd; ePu;gFg;G

C6H5N=NCl(aq)  + H2O(l)  →  C6H5OH(aq) + N2(g) + HCl(aq)

thA mtj;ijj; jhf;fq;fisf; fUj;jpy; nfhs;Sk; epfo;Tfspy;> mKf;fg; gjq;fis>           

nrwpTg; gjq;fSf;Fg; gjpyhfj; jhf;f tPj tpjpfspy; cgNahfpj;jy; mtrpak;. cjhuz-

khf A(g)  →  B(g) + C(g) Kjyhk; tupirj; jhf;fk; t=0 Mf ,Uf;Fk;NghJ> mt;  

mikg;gpd; (njhFjpapd;) Muk;g mKf;fk; P1 Neuk; td; gpd;du; mikg;gpd; (njhFjpapd;) 

mKf;fk; P2 Mf khw;wkile;Jtpl;lJ vdpd;> jhf;ftPj tpjpapid vOJk; topia ehk; 

Gupe;J nfhs;sNtz;baJ mtrpak;.

,t;epfo;tpy;> Ad; gpupif  fhuzkhf Ad; gFjp mKf;fk; -X msT Fiwfpd;wJ> vd;W ehk;  

nfhs;syhk;. vdNt B kw;Wk; C xt;nthd;Wk; cUthf;Fk; mKf;fq;fs; +x Mf ,Uf;Fk;.

vdNt njhFjpiag; gpd;tUkhW fl;bnaOg;gyhk;.

MfNt nkhj;j mKf;f Neuk; t ,y; = (P1 - x) + x + x + = P1 + x = P2

/ x = P2 - P1

Ad; mKf;fk; t d; = P1 - x + P1 - (P2 - P1) + 2P1 - P2

vdNt mKf;fg; gjq;fs; (terms) jhf;fq;fspd; tupirfs;> tPjkhwpypfs; Mfpatw;iw kjpg; 

gpLtjw;Fg; gad;gLj;j KbAk;.
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,uz;lhk; tupirj; jhf;fq;fs;

,t;tFg;Gj; jhf;fq;fSf;F> jhf;fj;jpd; jhf;ftPjk; jhf;fpapd; nrwptpd; ,uz;lhk; mLf; 

fpw;F Neu;tpfpjrkkhFk; my;yJ KiwNa mj; jhf;fpapd; nrwpit ,U klq;fhf;fpapd; 

jhf;f tPjk; ehd;F klq;fhFk;. cjhuzkhf mNj jhf;fj;ij fUj;jpw;nfhs;f: A → 
tpisTfs; 

jhf;ftPjk; = K[A] 2

,J y = mx2 vd;w (tbtj;ij) mikg;igg; ngWfpd;wJ. kw;Wk; nrwpTf;F vjpuhfj;  

jhf;ftPj tiuglk; cU 1.16(a)y; fhl;bathW Nky; Nehf;fpa tisT cw;gj;jp (0>0)  

Clhfr; nry;fpd;wJ. Neuj;jpw;F vjpuhd nrwpT khw;wj;jpw;fhd tiuG Xu; tisap. 

,Ug;gpDk; rupT Kjyhk; tupir tisapd; ruptp Yk; ghu;f;f mjpfkhf ,Uf;Fk; cU 

1.16y; fhzg;gLtJ Nghd;W

    nrwpT        Neuk;
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cU 1.16 (a) jhf;fpfspd; nrwpTld; jhf;ftPjk; khWghL kw;Wk; (b) Neuj;Jld; jhf;fpfspd;                                                                                     
nrwpT khWghL ,uz;lhf tupirj; jhf;fj;jpw;F.

,ij NtW topapy; rpe;jpf;fyhk;

ehk; vOjyhk;

jhf;ftPjk; = K[A]2

,U gf;fj;jpw;F klf;if vLf;Fk;NghJ kl (jhf;ftPjk;) = 2 kl [A] + kl (K) vdNt 
kl (jhf;f tPjk;) vjpu; kl (K)f;fhd tiuG y = mx + C vd;w tbtj;ijg; ngWk; gbj; 

jpwd; (rha;T) 2 MfTk; ntl;Lj;Jz;L kl KahfTk; fhzg;gLk;. xU RUf;fkhf cU 

1.17 NkNy cs;s epfo;Tfs; g+r;rpak;> Kjyhk;> ,uz;lhk; tupirj; jhf;fq;fSf;fpilNa 

NtWghl;il ,yFthf tpsq;fpf;nfhs;tjw;F xg;gpLfpd;wJ.

g+r;rpa tupir

g+r;rpa tupir

g+r;rpa tupir

  nrwpT

 
 
n
r
w
pT

     Neuk;   kl (nrwpT)

kl

 
 
k
l
 
(t
Pj
k
;)

 
 
 
 
t
Pj
k
;

,uz;lhk; tupir

,uz;lhk; tupir

,uz;lhk; tupir

Kjyhk;; tupir Kjyhk;; tupir

Kjyhk;; tupir

      
cU 1.17 Kjy;> ,uz;lhk;> g+r;rpa tupirj; jhf;fq;fspd; xg;gPL (a) nrwpTld; jhf;ftPj khw;wk;. 

g+r;rpa tupirj; jhf;fj;jpw;Ff; fpilkl;l tup tiughFk;. Vnddpy; [A] d; ngWkhdk; 
vd;dthf ,Ue;jhYk; jhf;ftPjk; khWglhJ. Kjyhk; tupirj; jhf;fj;jpw;F Nky;    

Nehf;fpa rha;T tisap (tup) MFk;. Vnddpy; jhf;ftPjk; [A]d; nrwptpw;F Neu;tpfpj                     
rkkhFk;. ,uz;lhk; tupirj; jhf;fj;jpw;F xU Nky; Nehf;fpa rupT $ba tisT 

Vnddpy; [A] Ald; jhf;ftPjk; kpf tpiuthf (mLf;FFwpNahL $ba / exponential 
ly) mjpfupf;fpd;wJ. (b) Neuj;Jld; nrwpT khw;wk; g+r;rpa tupirj; jhf;fj;jpw;F (A) 

(a)                                                  (b)                                                         (c)
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FiwT khwhJ Neuj;Jld; Kjyhk; tupirj; jhf;fj;jpw;F (A) nrwpT FiwT Fiwe;J 

nry;fpd;wJ. Neuj;Jld; ,uz;lhk; tupirj; jhf;fj;jpw;F [A] nrwpT FiwT ,d;Dk; 

mjpfkhdJ. (c) kl (nrwpTld;) kl (jhf;ftPj) khWghL g+r;rpa tupirj; jhf;fj;jpw;F                        

tiuG fpilkl;l tup. Kjyhk; tupirj; jhf;fj;jpw;Fg; gbj;jpwd; / rha;T xd;iwf;  

nfhz;l Neu;NfhL ,uz;lhk; tupirj; jhf;fj;jpw;Fr; rha;T ,uz;ilf; nfhz;l                                                                                

Neu;NfhL.

cjhuzk;; 1.10

gpd;tUk; Kjyhk; tupirj; jhf;fj;ijf; ftdpAq;fs;

N2O(g)  2NO2(g) + 1/2 O2(g) 

328K ,y;, N2O5(g) d; nrwpT 2.00 X 10-2 mol dm-3 MFk;NghJ gpupifj; jhf;ftPjk; 1.00 X 
10-2  mol dm -3 s-1 Mff; fhzg;gl;lJ. 328 K y; ,j;jhf;fj;jpw;fhd jhf;ftPj khwpypiaf;                                                                                      

fzpf;fTk;.

tpil 

jhf;ftPjk; = K[A] = 1.00 x 10-2 mol dm-3 s-1

/ K = 1.00 x 10-2 mol dm-3 s-1

2.00 x 10-2 mol dm-3
   = 0.50 s-1

cjhuzk;; 1.11

xl;rprDf;Fk;> iejurd; Xu; xl;irl;Lf;Fkpilapyhd jhf;fj;ijf; ftdpAq;fs;

O2(g) + 2NO(g)  2NO2(g)

jhf;ftPjtpjp> jhf;ftPjk; =k  [O2(g) ] [NO(g)]2  at 300 K. O2(g) dJk; NO(g) nrwpTfs; 
KiwNa 1.00 x 10-2 mol dm-3 kw;Wk;  2.00  10-2  mol dm-3, Mf ,Uf;Fk;nghOJ     

jhf;ftPjk; 3.20 x 10-3  mol dm-3 s-1 at 300 K fhzg;gl;lJ. 300K y; ,j;jhf;fj;jpw;fhd 
jhf;ftPj khwpypiaf; fzpf;f.

tpil 

jhf;ftPjk; = K[A] = 1.00 x 10-2 mol dm-3 s-1

k  =  jhf;ftPjk;
[O2(g) ] [NO(g)]2 

   

    = 3.20 x 10-3  mol dm-3 s-1 
 [1.00 x 10-2mol dm-3] [2.00 x 10-2  mol dm-3]2 

   

k   = 8.00 x 102  dm6  mol-2 s-1



f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay; f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay;

37 PB

cjhuzk;; 1.12

nfhLf;fg;gl;l ntg;gepiyapy; fPNo jug;gl;Ls;s fUJNfhs; jhf;fj;ijf;  

ftdpAq;fs;.

aA + bB  cC + dD

xU Fwpg;gpl;l ntg;gepiyapy; xU Fwpg;gpl;l gupNrhjid elhj;jg;gl;L> jhf;ftPjk; 

5.00 x 10-4  mol dm-3 s-1 Mff; fhzg;gl;lJ. A apdJk; B apdJk; nrwpTfs; KiwNa 

1.00 x 10-5 mol dm-3  kw;Wk; 2.00 mol dm-3 MFk;. A apd; nrwpT ,U klq;fhFk;NghJ 
jhf;ftPjk; ,U klq;fhFk;. jhf;ftPj khwpypiaf; fzpf;fTk;.

tpil 

,j;jhf;fj;jpw;F ehk; jhf;ftPj tpjpia vOjyhk;.

jhf;ftPjk; =k [A]x  [B]y

A d; nrwpT ,Uklq;fhFk;NghJ jhf;ftPjk; ,Uklq;fhFk; vdj; jug;gl;Ls;sJ. 
vdNt ehq;fs; A rhu;ghf Kjyhk; tupirahf ,Ug;gjhf KbT nra;aayhk;. mLj; 

jjhf Bd; nrwptpy; jhf;ftPjk; rhu;e;jpUg;gijg; Gupe;Jnfhs;tJ mtrpak;. ,jd;  

nrwpT [A] ia tpl kpf mjpfkhdjhFk;. (( 1.00 x10-5  <<< 2.00 mol dm-3) jhf;ftPjk; 
Bd; nrwpT rhu;e;jJ my;y vd;gJ njspthf cs;sJ my;yJ [B] jhf;fj;jpd;NghJ 
khwhky; cs;sJ. ,g;NghJ jhf;ftPj tpjpiaj; jpUk;g vOjyhk;.

jhf;ftPjk; = K1  [A]

k1  = (5.00 x 10-4)  mol dm-3  s-1

1.00 x 10-5  mol dm-3
   

    = 50 s-1 

gpd;tUk; cjhuzk; jhf;ftupir kw;Wk; jhf;fpfspd; nrwpTfSf;fpilNa cs;s njhlu;G 

gw;wpa fUj;ijf; nfhLf;fpd;wJ. xU fUJNfhs; jhf;fj;ijf; ftdpAq;fs;>

   aA + bB  cC + dD

,j;jhf;fj;jpd; jhf;ftPj tpjp jug;gLfpd;wJ jhf;ftPjk;  = k [A] [B]2 

(a) A kw;Wk; B ,uz;bd; Muk;g nrwpTfs; 1.0 mol dm-3 vd fUJq;fs;.

jhf;ftPjk;
1
 = k [1.0][1.0]2 mol3 dm-9 = k mol3 dm-9

Bd; nrwpT khwhJ 1.0 mol dm-3 ,Uf;Fk;NghJ> Ad; nrwpT ,Uklq;fhf ,Ug;gpd;

jhf;ftPjk; = k [2.0][1.0]2 mol3 dm-9 = 2k mol 3 dm-9

A rhu;ghd nrwpT ,ul;bg;ghFk;NghJ jhf;ftPjk; ,Uklq;fhfpd;wJ. vdNt A rhu;ghd 
jhf;ftupir 1 MFk; (Kjyhk; tupir)

b) A ,d; nrwpT khwpypahf (1 mol dm -3) 

    B ,d; nrwpT ,U klq;fhFk; NghJ

 tPjk;
3
 = K [1.0] [2.0]2 mol3 dm-9

  = 4K mol3 dm-9

mjhtJ jhf;ftPjk; ehd;F klq;fhfpd;wJ> Bd; nrwpT ,Uklq;fhFk;NghJ ,J ntspg; 
gLj;Jfpd;wJ B rhu;ghfj; jhf;fk; ,uz;lhk; tupir vd;gij.
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1.7.4 jhf;ftPj khwpyp kw;Wk; xU jhf;fj;jpd; jhf;ftupiriaj;  

JzpAk; topfs; (jhf;ftPj tpjp)

xU jhf;fj;jpy; Fwpg;gpl;l xU jhf;fpapd; nrwpthdJ Vidatw;Wld; xg;gpLifapy; kpf 

mjpfstpy; fhzg;gLkhapd; mj; jhf;fpapd; nrwpT jhf;fk; eilngWk; KONeuKk; khwpyp                                                                                    

vd vLj;Jf;nfh s;syhk;. ,t; mDkhdkhdJ xU jhf;fj;jpy; xd;Wf;F Nkw;gl;l jhf;fp 

<LgLk;NghJ mjd; jhf;f ,af;ftpaiy Muhag; gad;gLk;.

,jw;F mbg;gilapy; 2 toptiffs; cz;L. xU jhf;fj;ij Kw;whfg; gpd; gw;wpg; 

gpd; me;jj; jhf;fj;jpd; KbTfisr; nrad;Kiwf;Fl;gLj;jpj; jhf;fj;jpd; jhf;fpfspd;  

nrwpT khw;wj;Jld; njhlf;fj; jhf;f tPjj;ij msT nra;tjd; %yKk; ehk; jhf;f  

tupiriaf; fhzKbAk;.

,jd; Kjy; gbapy; xd;iwj;jtpu Vida midj;Jj; jhf;fpfisAk; kpf mjpf  

nrwptpy; itj;jpUf;f Ntz;Lk;.

   aA + bB  cC + dD

   jhf;ftpjp : jhf;ftPjk; = k [A]x [B]y

B apd; nrwpT A ia tpl gy klq;F mjpfk; vdf; nfhs;f.

   jhf;ftPjk; = K1 [A]x

         K1 = K[B]y

,U gf;fKk; klf;ifiag; gpuNahfpg;gpd;

   log (Rate) = y log [A] + log [K1]

,e;jr; rkd;ghlhdJ Xu; Neu;Nfhl;L tiuG tbtpy; fhzg;gLfpd;wJ. vdNt log (Rate) 
f;Fk; log [A] f;Fk; tiuG tiuag;gbd; mt;tiugpd; gbj;jpwd; y IAk; mjd; ntl;Lg; 

Gs;sp log K1 Ak; jUk;.

,J gpd;du; Aapd; nrwpit mjpfkhf itj;Jk; elj;jg;glyhk;.

,jd;%yk; x, k fzpf;fg;gLk;.

njhlf;f jhf;ftPj tpjp Kiw

jhf;ftpjp vd;gJ jhf;fr; rkd;ghl;bypUe;J ngwg;gLtjpy;iy. mJ gupNrhjid  

uPjpahfg; ngwg;gLtJ vd;gJ ehk; mwpe;jNj. njhlf;fj; jhf;f tpjKiwnad;gJ gupNrhjidj;                                                                                     

jfty;fspd; mbg;gilapy; jhf;ftPj khwpyp> jhf;ftupir vd;gtw;iwg; gy;NtW njhlu;                                                                                  

gupNrhjidfs; nra;tjd; %yk; ngwg;gLk; KiwahFk;. xt;nthU jhf;fj;jpdJk; 

njhlf;f tPjkhdJ jhf;fpfspd; njhlf;fr; nrwpTfSld; xg;gplg;gLk;. ,k;Kiw $Ljyhfg;                                                                                   

gpd;tUk; topapNyNa nra;ag;gLk;.

,yFthd topahf xU jhf;fj;jpd; njhlf;ff; fhyj;jpy; eilngWk; milahsq; fhzj; 

jf;f / mstplj;jf;f epfo;nthd;W eilngWtjw;fhd Neuj;jpidf; fzpj;jyhFk;. ,t; 

NeukhdJ Fwpg;gpl;l msT thA ntspNaw vLf;Fk; Neukhf / xU mstp lj;jf;f 

tPo;gbT cUthf vLf;Fk; Neukhf / epwkhw;wk; Vw;gl vLf;Fk; Neukhf ,Uf;fyhk;. 
kw;Wk; rpy epakpg;Gf;fs; xU Fwpg;gpl;l Neuj;jpd; gpd;du; epWj;jg;gLgitahf ,Uf;Fk;.

gpd;du; Xu; jhf;fj;jpy; xU $W khj;jpuk; khw;wg;gLtJld; midj;J kw;iwa jhf;fpr; 

nrwpTfs;> fiurypd; fdtsT> ntg;gepiy vd;gtw;iw khwhky; Ngzg;gLk;. gpd;du; 

mNj epfo;T NtW Gjpa nrwpTld; eilngwj; Njitahd Neuk; mstplg;gLk;. ,r; 

nraw;ghL ek;kplk; cs;s khw;wq;fshdJ gy;NtWgl;l kl;lq;fspy; nra;tJ cfe;jjhFk;.                                  
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cjhuzj;jpw;F cz;ikahd Kjy; ghtpj;j nrwptpw;F miuthrp mstpw;F  

vLj;J gupNrhjid <Lgly; crpjkhd xd;whFk;.

,t;thnwdpd; filrp xU jhf;fpapd; nrwpT kw;iwait khwhjpUf;f ,Uklq;fhf; 

fg;gly; Ntz;Lk;. $Ljyhfj; njhlf;fr; nrwpT khw;wg;gLk;NghJ njhlf;fj; jhf;ftPjj;  

jpw;Fg; gpd;tUtdtw;wpy; xU khw;wNk eilngWk;.

(a) jhf;ftPjk; khw;wkilahJ. ,q;F jhf;ftPjk; jhf;fpapd; nrwptpy;; jq;fhJ vdNt 

jhf;ftupir g+r;rpakhFk;.

(b) jhf;ftPjk; ,Uklq;fhFk;. ,q;F jhf;ftPjk; jhf;fpapd; nrwptpf;Fk; Neu;tpfpj rkd; 

vdNt jhf;ftupir 1 MFk;.

(c) jhf;ftPjk; ehd;F klq;fhFk;. ,q;F jhf;ftPjj; jhf;fpapd; nrwptpd; tu;f;fj;jpw;F 

Neu;tpfpj rkdhFk;. vdNt jhf;ftupir 2.

xU jlit jhf;fpfspd; tupir mwpag;gbd; VjhtJ Xu; jhf;fj;jpy; jhf;fpfspd;  

nrwpTfisg; gpujpapLtjhy; jhf;ftPj khwpyp K I Jzpayhk;.

Muk;gjhf;ftPjr; Nrhjidfspy; ,Ue;J ngwg;gl;l KbTfis Muha;jy;

thA cUthf;Fj;Jld; njhlu;Ggl;l xU vspa Muk;gj;jhf;ftPj Nrhjidia fUj;jpw; 

nfhs;f. mJ xU cNyhf - mkpyj; jhf;fkhf ,Uf;fyhk;: my;yJ Cf;fp Kd;dpiy 

apy; Ijurd;gu; xf;irl;bd; gpupifahf ,Uf;fyhk;. ,j;jhf;fq;fspy; cUthfpa thAtpd; 

fdtsT Neuj;Jld; khWgLtijg; gpd;tUk; tiuGfs; fhl;Lfpd;wd.

-
    nrwpT        Neuk;

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

..
..
..
..

cU 1.18 Muk;gj; jhf;ftPjr; Nrhjidfspy; cUthfpa thAf;fspd; fdtsit mstply; (a) 
Neuj;Jld; fdtsT khWgLk; tiuG. ,jpy; fdtsT Muk;gj;jpy; kpfj;Jupj fjpapy;                       

cau;tilfpd;wJ. mj;Jld; Neuj;Jld; mjpfupf;Fk; tPjk; Fiwe;J nry;fpd;wJ. 

(b) epow;wpa gFjpapd; ngUg;gpf;fg; gl;l glk; (a) jhf;fj;jpd; Muk;gj;jpy; fdtsT                              

Neuj;Jld; khWgLtJ xU Neu;Nfhl;L tiughf mikfpd;wJ. vdNt khwh                                                                            

ntg;gepiyapy; Fwpg;gpl;l fdtsT thAitg; ngwj; Njitahd Neuj;ij mstpl 

KbAk;.

tiugpd; gbj;jpwidg; gad;gLj;jpf; Fwpj;j Gs;spapy; jhf;ftPjj;ij mstpLk; Kiw 

ahtUk; mwpe;jJNt. MfNt Muk;g jhf;ftPjj;ijg; ngw tiugpd; njhlf;fj;jpy; gbj; 

jpwid mstpl Ntz;Lk;. (t ˜ 0 s) ,J kpfTk; fbdkhdJ vd;gjhy; xU Fwpg;gpl;l 
khw;wk; Vw;glj; Njitg;gLk; Neuj;ij mstpLfpd;Nwhk;. (fdtsT) mj;Jld; Muk;ge-

piyapy; ehk; gad;gLj;Jk; ,urhadq;fspd; nrwpTk; ngUk;ghYk; Muk;gr;nrwpthff; 

fhzg;gLk;. ,jd; NghJ Muk;gepiyapy; nrwptpy; Vw;gLk; khw;wk; Gwf;fzpf;ff;$ba-

jhff; fhzg;gLk;.
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Neuk;

t
h
A
t
pd
; 
f
d
t
s
T

cU 1.19  (a)> thAtpd; fdtsT Neuj;Jld; khWgLtijf; fhl;Lfpd;wJ. mUfpy; cs;s glk; 

,t;tiugpd; kpf Muk;g epiyapd; cUg;ngUg;gpf;fg;gl;l glk; MFk;. ,J Xu; Neu;  

Nfhl;L tiuG tiuG Nghy fhzg;gLfpd;wJ. (cU 1.18 (b)). ,t; tiuG t  0 ,y; 
ngwg; gl;l gbj;jpwd; %yk; tiu ag;gl;lJ MFk;. ,jd; gbj;jpwd; V/T MFk;. cU 

1.19 ntt;NtW nrwpT cila jhf;fpfs; %yk; cUthFk; thAtpd; Fwpj;j fdtsT 

Neuj;Jld; khWgLtijf; fhl;Lfpd;wJ.

gpd;tUk; Nrhjidfspd; Muk;gj; jhf;ftpfpjk;

gupNrhjid 1 = Muk;g tPjk; = 
V

t1

 

gupNrhjid 2 = Muk;g tPjk; = 
V

t2

 

,U NrhjidfspYk; ngwg;gl;l thAtpd; fdtsT xU khwpyp MFk;. MfNt

Muk;gj;jhf;f tPjk; =  1/t

nghJthf Muk;gj; jhf;fj;ijf; fzf;fpl 1/t Neubahfg; gad;gLj;jg;gLk;. MfNt 

Muk;gj;jhf;fk; khWk; nrwpT cila jhf;fpfisf; nfhz;lJ. jhf;fq;fspd; jhf;f  

tupiriaj; jPu;khdpf;fg; gad;gLk;. ,Wjpahfj; jhf;ftPj khwpypiaAk; Jzpag;gad;gLk;.

cjhuzk; : gpd;tUk; jhf;fj;ij khwhntg;gepiyapy; fUJf.

   A + 2B  C + D

tpfpj tpjp gpd;tUkhW fhzg;gLk;

   = k[A]m[B]n

m, n ,d; ngWkhdq;fisj; Jzptjw;Fr; rpy Nrhjidfs; Nkw;nfhs;sg;gl;ld.  

mtw;wpy; ,Ue;J ngwg;gl;l KbTfs; gpd;tUkhW mike;jd.

gupNrhjid ,y Muk;g [A] /  mol dm- 3  Muk;g [B] /  mol dm-3 Muk;gj; jhf;ftPjk; /  mol dm-3 s-1

1 2.5 × 10-2 3.0 × 10-2 1.75 × 10-3

2 5.0 × 10-2 3.0 × 10-2 3.50 × 10-3

3 2.5 × 10-2 6.0 × 10-2 3.50 ×10-3

1. A ,d; jhf;ftupir m I Jzpjy;

Kjyhk;> ,uz;lhk; gupNrhjidfis Muha;jy; [B] xU khwpypahfg; Ngzg;gLfpd;wJ. 

vdNt Kjyhk;> ,uz;lhk; Nrhjidfspd; tpfpj tpjpapd; gpd;dq;fisf; fUJf.
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        tPjk;1 
tPjk;2 

  = k[A]1
m  [B]1

n

 k[A]2
m  [B]2

n 
 

Mdhy; [B]1  and [B]2 = 3.0 × 10-2  mol dm-3 kw;Wk; K = khwpyp (ntg;gepiy khwpyp)

        tPjk;1 
tPjk;2 

  = k[A]1
m  [B]1

n

 k[A]2
m  [B]2

n 
  

 1.75 x10-3   mol dm-3s-1

3.50 x10-3 mol dm-3 s-1   = (2.5 x10-2   mol dm-3)m

(5.0 x10-2 mol dm-3)m 
 

              1/2  =  (1/2)m

       m = 1

vdNt A ,d; jhf;ftupir 1 MFk;. [A] ,Uklq;fhdhy; jhf;ftPjk; ,Uklq;fhFk;.

2) B ,d; jhf;ftupir n I Jzpjy;

Kjyhk;> %d;whk; jhf;fq;fis Muha;jy;

                 tPjk;1 
tPjk;3

  = k[A]1
m  [B]1

n

 k[A]3
m  [B]3

n 
 

   Mdhy; [A]1  and[A]3= 2.5 x10-2 mol dm-3

       vdNt 
tPjk;1 
tPjk;3

  = [B]1
n

[B]3
n 

 

            1.75 x10-3   mol dm-3s-1

3.50 x10-3 mol dm-3 s-1   = (3.0 x10-2 mol dm-3)n

(6.0 x10-2  mol dm-3)n 
 

              1/2 =  (1/2)n

      n = 1

vdNt B apd; jhf;ftupirAk; 1 MFk;. vdNt [B] ,Uklq;F Mdhy; jhf;f tpfpjKk; 

,Uklq;F MFk;.

jhf;ftpfpjk; k [A] [B]

K apd; ngWkhdk; jFe;jKiwapy; gupNrhjid 1 ,w;F cupajpy; gpujpaply; %yk; ngwg; 

gLk;.

  1.75 x10-3   mol dm-3 s-1 =k (2.5 x10-2) (3.0 x 10-2)  mol2  dm-6

  K = (1.75 x10-3   mol dm-3 s-1)
(1.75 x10-3   mol dm-3 s-1)

  = 2.3 mol-1 dm3 s-1

Fwpg;G : [A], [B] vd;gd xNu Neuj;jpy; ,Uklq;F Mf;fg;gl;lhy; Muk;gjhf;f tPjj;jpd; 

ngWkhdj;jpw;F vd;d epfOk; jhf;ftPjk; 4 klq;F Mf;fg;gl;L 7.00 X10-3 mol dm-1 s-1 

vd;Dk; ngWkhdj;ij vl;Lk;.

Fwpg;G : ,q;F Bapd; jhf;ftupir 1 MFk;. Mdhy; B apd; %y; Fzfk; 2 MFk;. 

,jpy; ,Ue;J gupNrhjid %ykhf kl;LNk jhf;ftupir Jzpa KbAk; vd;gJ cWjpah      

fpd;wJ.



f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay; f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay;

42 PB

cjhuzk;; 1.13

xl;rprd;> iejurNdhu; xl;irl;Lf;fpilapy; 300 K ,y; eilngWk; cz;ikahd  

jhf;fnkhd;iwf; fUjpd;>

O2(g) + 2NO(g)  2NO2(g)

nghJ tpjpahdJ>

= k [O2(g)]m[ NO(g)] n

fPNo jug;gl;l ml;ltizapYs;s jfty;fspdbg;gilapy; 300K ,y; ,j;jhf;fj;jpw; 
fhd jhf;ftpjpiag; ngWf.

gupNrhjid 

,y

Muk;g [O2(g)] my;yJ  
[O2(g)]0/  mol dm-3

Muk;g [NO(g)]   
my;yJ [NO(g)]0/  mol 

dm-3 

Muk;g tPjk; mol dm-3 
s-1

1 1.0 × 10-2 2.0 ×10-2 3.20 ×10-3

2 2.0 × 10-2 2.0 × 10-2 6.40 ×10-3

3 1.0 × 10-2 4.0 × 10-2 12.80 × 10-3

4 3.0 × 10-2 2.0 × 10-2 9.60 × 10-3

[O2(g)]0 , [NO(g)]0 vd;gd mtw;wpd; njhlf;fr;nrwpTfis Fwpf;Fk;.

 tpil 

1) m I fz;Lgpbj;jy; (O2(g) njhlu;ghd)

gupNrhjid 1> 2 I xg;gpLk;NghJ> mjhtJ (O2(g)) ,ul;bg;giltNjhL (NO(g)) 
khwpypahf cs;sJ. toikahd jhf;ftpjpfspd;gb mtw;wpd; tpfpjj;ijf; fz;L  

gpbg;gpd;>

  tPjk;1 
tPjk;2

  = k [O2 (g)]1
  [NO (g)]1

n

k[O2 (g)]2
m  [NO (g)]2

n 
 

gupNrhjidfs; 1>2 ,y; [NO (g)]1 = [NO (g)]2= 2.0x10-2  mol dm-3   K ntg;gepiyAld; 

khwpyp

 vdNt 
tPjk;1 
tPjk;2

  = [O2 (g)]1m  
 [O2 (g)]2m  

 

 3.2 x 10-3   mol dm-3  s-1 
6.40 x 10-3 mol dm-3 s-1 

  =  1.0 x10-2  mol dm-3m

2.0 x10-2 mol dm-3m 
  

        m = 1



f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay; f.ngh.j.(c/j),urhadk;: myF 11 ,urhad ,af;ftpay;

43 PB

 
vdNt O2 njhlu;ghd jhf;ftupir 1. vdNt O2 ,d; nrwpT ,Uklq;fhf;fg;gLk; 

NghJ mjd; jhf;ftPjKk; ,Uklq;fhfpd;wJ. gupNrhjid 4 ,ij ep&gpf;fpd;wJ. 

Vnddpy; nrwpTk; 3 klq;F Mf;fg;gLk;NghJ jhf;ftPjKk; 3 klq;F Mfpd;wJ.

2) NO njhlu;ghd jhf;ftupir n I Jzpjy;

1>3 gupNrhjidfspy; (O2(g)) khwpyp> (NO) ,uz;L klq;F

  tPjk;1 
tPjk;3

  = k[O2 (g)]1
m  [NO (g)]1

n

k[O2 (g)]3
m  [NO (g)]3

n
 

1>3 ,y; [O2 (g)]1   and[O2 (g)]3 = 1.0 x10-2 mol dm-3

ntg;gepiy khwpyp vdNt K , khwpyp

                tPjk;1 
tPjk;3

  = [NO (g)]1n 

[NO (g)]3n 
 

 3.20 x10-3 mol dm-3 s-1

 12.8 x10-3mol dm-3 s-1 
  = 2.0x10-2 mol dm-3n

4.0 x10-2mol dm-3n
  

             1/4 = (1/2)n

       / n = 2

vdNt NO njhlu;ghf ,jd; tupir 2. vdNt (NO) ,d; nrwpT ,U klq;fhf;Fk; 
NghJ jhf;ftPjk; 4 klq;fhFk;. 

vdNt jhf;f tpjpf;Nfhit gpd;tUkhW mikAk;

   tPjk; = k [O2(g)] [ NO(g)]2

Fwpg;G : rpy rkaq;fspy; rupahd vspa vz;fs; fpilf;fg;ngwhJ. cjhuzj;jpw;F> 

gupNrhjid 1 ,d; njhlf;ftPjk; 3.10 x10-3 mol dm-3 s-1   vdpd;

   3.10 x10-3 mol dm-3 s-1

6.40 x1-3 mol dm-3  s-1   =  0.485    

         vdNt 0.485=(1/2)m  = (0.500)m.      

                         log (0.485) = m log (0.500)

   m =  log(0.485) 
(log(0.500)) 

  1.04 or m  =  
log(0.500)
(log(0.500)) 

  = 1  (as 0.485 ~ 0.500)

m xU KO vz;zhf ,Uj;jy; Ntz;Lk; m = 1

K ,d; ngWkhdkhdJ jhf;ftPjj;jpw;fhd Nfhitapy; rupahfr; nrwpTfisg; gpujpap 

Ltjd; %yk; ngwg;gLk;.

  3.20 x10-3   mol dm-3 s-1  = k (1.0 x 10-2 ) (2.0 x10-2)2  mol3  dm-9 

  k =  (3.20 x10-3   mol dm-3 s-1

(4.0 x10-6  mol3  dm-9) 
 = 8.00 x102  mol-2  dm6 s-1 

,j;NjhL ,t;thwhd fzpg;Gfspy; juTfshdJ gy;NtW gupNrhjidfspypUe;J ngwg; 

gl;Lj; jhf;fpfspd; nrwpTfs; khw;wj;Jld; 1/t I tiuGgLj;Jtjd; %yk; tupir                            

ngwg;gLk;. ,q;F tiughdJ xU Nfhlhfg; ngwg;gLk;. vdNt> ,t;thwhd Kjy;  

tupirj; jhf;fj;jpy; jhf;ftPjk; jhf;fpfspd; nrwptpw;F Neu;tpfpj rkdhFk;.
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tiuG tisNfhlhf ,Ug;gpd;> mJ 2k; tupirj; jhf;fkhff; fhzg;glyhk; (my;yJ VJk; 

gpd;d tupirahf ,Uf;fyhk;.)

,t;thW gy juTfis ngw;W Muhar; rpwe;j top klf;if tiuG tiujyhFk;. cjhuzj; 

jpw;F A vDk; n tupir cila xU jhf;fpAldhd jhf;fk; fhzg;gbd;>

   tPjk; + K[A]n

,Ugf;fKk; klf;if vLg;gpd;

   kl(tPjk;) + n kl [A] = kl K

vdNt kl(tPjk;) kw;Wk; kl (A) f;Fk; tiuG tiuag;gbd; xU Neu;NfhL gbj;jpwd; n 
cld; ngwg;gLk;. mjd; ntl;Lg;Gs;sp kl(K) I jUk;. ,jpypUe;J K I Jzpayhk;.

   
    kl(nrwpT)

    kl(k)

    g+r;rpa tupir

Kjyhk; tupir

,uz;lhk; tupir

 
 
 
 
k
l
(1

/t)

                    

cU 1.20  gupNrhjidfspy; ,Ue;J ngwg;gl;l Muk;g jhf;f tPjj;jpw;fhd tiugpd; 

tbtq;fs; fhl;lg;gl;Ls;sJ. (cU 1.17 (a) ,Yk; mtjhdpf;f KbAk;.)

rpy Ma;T$lg; gupNrhjidfSk; xOq;FgLj;Jtjd; %yk;> xU Fwpg;gpl;lsT jhf;fk; 

eilngw vLf;Fk; Neuj;ij mstpl;L> rupahfg; gpd;du; tiuig tiutjd; %yKk;  

jhf;ftupiriaf; fhzyhk;. fPNo rpy cjhuzq;fs; jug;gl;Ls;sd.

jNahry;Ngw;W - mkpyj;jhf;fk;

rhjhuz miwntg;gepiyapy; Nrhba jNahry;Ngw;Wf;F (Na2S2O3) Ijhd iej;jpupf;  

fkpyk; Nru;g;gjd; %yk; ntspwpa kQ;rs; tPo;gbnthd;W nkJthf cUthtij mtjh-

dpf;fyhk;.

  Na2S2O3(aq) + 2HNO3(aq )   S(s) + 2NaNO3(aq) + SO2(g) + H2O(l)

,e;jj;  njhFjpapy; rpwjsT Fwpj;jsT fe;jf tPo;gbT  cUthtij ,yFthfTk; JupjkhfTk; 

msf;Fk; topKiw ifahsg;gl;Ls;sJ. ,j;jhf;fj;jpy; tPo;gbT cz;lhtjhy;> xU Fwpg;gpl;l  

ntg;gepiyapy;> ntt;NtW nrwptpy; Fwpg;gpl;lsT  fe;jf tPo;gbT cUthFk; Neuj;ij 

mstpl KbAkhf cs;sJ.

xU fljhrpapy; ''X" milahsk; ,l;L mjd;Nky; FLit my;yJ rpwpa fz;zhbf; 

Ftis xd;iw itf;fTk;. me;j milahsk; X kiwAk; tiu jhf;ff; fyitapd; 

Clhf X milahsj;ij cw;W Nehf;fTk;. Kjy;> njupe;j msT jNahry;Ngw;Wf;  

fiuriyf; FLitapDs; ,l;Lg; gpd; ntt;NtW nrwpT nfhz;l rpwpa msT Ijhd 

mkpyf; fiuriy ,l;L me;j X milahsk; kiwAk; tiu Neuj;ij msf;fTk;. 

,e;jg; gupNrhjidapy; Na2S2O3 fiurypd; cz;ikr; nrwpT jhf;ff; fyitapd; KOf; 

fdtsitf; nfhz;L fzpf;fyhk;. 40cm3 Na2S2O3 fiurYk;> 10cm3 ePUk; nfhz;l fyit 

Kjy; nrwptpd; 80% nrwpT nfhz;bUf;Fk;. c +k;: Na2S2O3 fiury; 10cm3 k;> ePu;  

40cm3 k; nfhz;l fiury; Ke;ijajd; 20% nrwpitf; nfhz;bUf;Fk;.
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Neuj; juTfisr; Nrfupj;jg; gpd;du;> juTfis 1/t vjpu; jNahry;Ngw; nrwpT  

tiugpy; tiue;J mjpy; ,Ue;J jNahry;Ngw;W jhf;fpapDila jhf;f tupiria                              

ca;j;jwpag;glyhk;. ,jNdhL> jhf;f tPjj;jpy; ntg;gepiyapd; nry;thf;Fk;  

Muhag;glyhk;. (nra;Kiwg; Gj;jfj;jpy; Fwpg;gpl;Ls;sthW)

maBd; fbfhug; gupNrhjid

gy jhf;fq;fSf;F 'Iodine clock" gupNrhjid vdg; ngauplg;gl;Ls;sJ. Vnddpy; mit 

mabid xU tpisnghUshfj; je;J xU Fwpg;gpl;lsT maBd; cUthtjw;F vLj;j                  

Neuj;ij fzpf;f cjTfpd;wJ. mtw;wpy; ,yFthdJ fPo; fhzg;gLk; jhf;fkhFk;.  

Vnddpy; ,J vq;fSf;Fg; guPl;rakhd jhf;F nghUl;fisf; nfhz;Ls;sJ. cjhuzkhf 

mkpy epyikfspd; fPo; H2O2 (hydrrogen peroxide) ,id cgNahfpj;J I
2
 ,id xl;rp 

Naw;Wk; jhf;fj;jpw;fhd ,af;ftpay; Iodine clock gupNrhjid %ykhfj; Jzpag;glyhk;. 

mkpy epiyapy; I- mad;fs; H2O2 cld; fPo;fhZkhW jhf;fj;jpy; <LgLk;.

   H2O2(aq) + 2I-(aq) + 2H+(aq)  I2(aq) + 2H2O(l)

,j;jhf;fj;jpy; rpwjsT I2 (ag)2 cUthFk;NghJ> cUthFk; I2 msit khg;nghUis 

cgNahfpj;Jj; Jzpayhk;. I2 khg;nghUSld; jhf;fp Mo;e;j ePyr; rpf;fiy cUthf;fpf; 

fiuriy ePykhf khw;Wk;. rpwpjsT fdtsT khg;nghUs; fiury; Muk;gj;jpy; jhf;ff; 

fiurYf;Fr; Nru;f;Fk;NghJ> Kjy; jukhf D2 cUthfpaTld; me;j fiury; ePykhf 

khwptpLk;. vd;whYk; ntWk; khg;nghUis kl;Lk; Nru;g;gJ> epwk; cldbahf khWtjhy; 

,af;ftpay; gw;wp mwpaj; JizGuptJ fbdkhf ,Uf;Fk;. MfNt cUthd I2 id ePf;f                

,d;ndhU Kiw gad;gLj;jg;gLfpwJ. I
2
 MdJ Na2S2O3 fiurYld; jhf;fk; GupAk; vd;g 

jhy; rpy I2 ,id ePf;fr; Nrhbak; jNahry;Ngw;Wk; gad;gLj;jg;gLfpwJ.

rpwpjsT Nrhbak; jNahry;Ngw; fiury; jhf;ff; fyitapDs; Nru;f;Fk;NghJ (khg; 

nghUs; nfhz;l fiury;)> mJ Muk;gj;jpy; cUthFk; maBDld; jhf;fk; GupAk;.  

mjdhy; I2 khg;nghUisj; jhf;fp cldbahf ePy epwj;ijj; juhJ. vt;thwhapDk; 

mf; Fwpg;gpl;lsT Na2S2O3(ag) KbAk;NghJ> maBd; khg;nghUSld; jhf;Ftijj; jil 

nra;a vJTk; ,Uf;fhJ. MfNt fyit jpBnud ePy epwkhFk;. ePyepwk; cUthtjw; 

fhd Neuk; ntt;NtW gupNrhjid epyikfspd; fPo; msf;fg;glyhk;.

,e;jg; gupNrhjidapy; H2O2 nrwpitNah> maill; mad;fspd; nrwpitNah Ijurd; 

mad;fspd; nrwpitNah xt;nthU jlitAk; ,tw;wpy; VjhtJ xd;iw khw;wpf; 

nfhz;L kw;wtw;iw khwpypahff; nfhz;L gupNrhjidj; jhf;ftupiria ,dq;fhz 

KbAk;.

,ijnahj;j gupNrhjidr; nraw;ghl;Lg; Gj;jfj;jpy; jhf;fg; nghwpKiw gw;wp mwpaj; 

jug;gl;Ls;sJ.

   2S2O3
2-(aq) + I2(aq)   2I-(aq) + S4O6

2-(aq)

Nkw;$wg;gl;ltw;NwhL> Cf;fpia cgNahfpj;J H2O2 gpupifj;jhf;fj;jpd; nghwpKiw 

apy;> Muk;gj;jhf;f tPjkhdJ xU Fwpg;gpl;l ntg;gepiyapy; xl;rprd; thA cUthFk; 

fdtsitf; fz;fhzpg;gjd; %yk; ngwg;gLfpd;wJ.

Nkw;Fwpg;gpl;l cjhuzq;fshdJ> xU jhf;fg; nghwpKiwiaf; ftdkhf mikf;fg;gl;l 

gupNrhjid mikg;Gf;fspd; %yk; Muhayhk; vdf; $Wfpd;wJ. ,t;thwhd gupNrhjid 

fspd;NghJ fPo;fhzg;gLk; Njitfs; g+u;j;jp nra;ag;glNtz;Lk;.

(i) ey;y ntg;gf;fhtyp (thermostat) xd;iw cgNahfpj;J ntg;gepiy khwhky; fl;Lg; 

ghl;Lf;Fs; Ngz Ntz;Lk; (nra;Kiwapd;NghJ mwpayhk;) vnddpy; ntg;gepiy 

Ald; jhf;ftPjk; khWfpd;wJ.

(ii) rupahf Neuj;ij msf;Fk; fUtpiaj; Nju;e;njLj;jy;
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(iii) ,J rpwe;j xU jhf;fpapDila nrwpitf; fhzg;gjw;fhd my;yJ tistp 

Dila nrwpitf; fhz;gjw;fhd KiwahFk;. ,J tpiuthf khwf;$ba> Jzpaf;$ba  

ngsjPf ,ay;gpid msg;gjd; %yk; mwpayhk;.

jdpj;jhf;fnkhd;iw Muha;jy; 

xU KO Muk;gj;jhf;fg; gupNrhjidfisr; nra;tijtplf; fPo;f; fhzg;gLk; xU Fwpj;j    

jhf;fj;ij Muk;gk; Kjy; ,Wjp tiu nra;tjpypUe;J Jzpag;glyhk;.

,jid Nkw;nfhs;s ,UNtW topKiwfs; cs;sd. xd;W Fwpg;gpl;l Neu ,il-

ntspfspy; jhf;fpfspd; nrwpT khWtij epakpg;Gfspd; %yk; mwpjy; my;yJ jhf;fk;  

eilngWk;NghJ ngsjPff; fhuzpfs; khWtij msj;jy;. cjhuzkhf: mfj;JwpQ;ry;> 

xspKwpT Rl;b

gpd; nrwptpw;fhfg; ngwg;gl;l Gs;sp tpguj;ijj; jhf;ftPjk; vjpu; Neuk; tiuig tiu e;J                                   

ntt;NtW Gs;spfspd; xj;j jhf;ftPjj;ij tiugpy; ,Ue;J ngwyhk;. ,Wjpahf 

kl (jhf;ftPjk;) vjpu; kl (nrwpT) tiugpy; tiue;J> tiugpy; ,Ue;J jhf;fj;jpd;  

tupiria mwpe;J nfhs;syhk;.

xU jhf;fj;jpd; miu MAl;fhyk ; (t 1/2)

jhf;fk; eilngWifapy; jhf;fpapd; nrwpT FiwAk;. nrwpitAk; Neuj;ijAk; njhlu;G 

gLj;jpj; jhf;ftPjj;ij mstpLtjw;fhf miu MAl;fhyk; gad;gLk;. jhf;fk; eil 

ngWk; Ntfj;jpid mwptjw;Fk; miu MAl;fhyk; gad;gLfpd;wJ. miu MAl;fhyk;                           

vd;gJ xU jhf;fpapd; nrwpT miuthrpahf vLf;Fk; fhyk; MFk;. my;yJ xU  

jhf;fp mjd; Muk;g mstpd; miuthrpahf vLf;Fk; Neuk;. ,jid t 1/2 vdf; Fwpg;gu;. 

,J ntg;gepiyahy; ghjpf;fg;gLk;.

Neuk;

 
 
 
n
r
w
pT

cU 1.21 miu - tho;tpw;fhd tiutpyf;fzk; (Kjyhk; tupirj; jhf;fj;jpw;F)

cjhuzkhf: H2O2 ,d; Kjyhk; tupir gpupifahf;fj;ijf; fUj;jpw;nfhs;f. fPo; cs;s 

ml;ltiz xt;nthU 600epkplq;;fSf;fhd H2O2 ,d; nrwpitf; fhz;gpf;Fk;.

(ml;ltiz 1.3) 600 epkpl cau;r;rpAld; H2O2 fs; nrwpT

Neuk; / epkplk; miu MAl;fhyq;fspd;    

vz;zpf;if

 kpFjpahd gpd;dk; [H2O2] / mol dm-3

0 0 1 0.020
600 1 1/2 0.010

1200 2 1/4 0.005
1800 3 1/8 0.0025
2400 4 1/16 0.0013
3000 5 1/32 0.00065
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Fwpg;G : xt;nthU 600 epkplj;jpw;Fk; nrwpT miuthrpahfpwJ. vdNt jhf;fj;jpd; miu 

MAl;fhykhdJ 600 epkplq;fs; MFk;. mLj;jLj;j miu MAl;fhyq;fspy; nrwptpd;  

gpd;dk; 1/2, 1/4, 1/8, 1/16, 1/32 vd mikAk;.

Kjyhk; tupirj; jhf;fj;jpw;fhd  miuMAl;fhyk;

Kjyhk; tupirj; jhf;fj;jpd; miu MAl;fhyk; t1/2 = 0.693/k vdf; Fwpf;fg;gLk; :  

k  jhf;fkhwpyp

k xU Fwpj;j jhf;fj;jpy; Fwpj;j ntg;gepiyf;fhd khwpyp Kjyhk; tupirj; jhf;fj;jpd; 

MiuMAl;fhykhdJ jhf;fpapd; Muk;gnrwptpy; jq;fhj xU khwpyp MFk;.

mjhtJ Kjy; tupirj; jhf;fj;jpy; xU jhf;fp 2.00 mol dm-3 Ald; Muk;gpf;fg;gl;L 20 

epkplq;fs; fopj;J nrwpT 1.00 mol dm-3 MdJ mj;jhf;fj;jpd; miuMAl;fhyk; 20 epkpl 

q;fshFk;. Kjy; 20 epkplq;fspy; 50% Md jhf;fk; eilngw;W Kbe;jpUf;Fk;. gpd; 40 

epkplj;jpy; 75%, 60 epkplj;jpy; 87.5% vd;wthW mikAk;.

cjhuzk; 1.14

xU Kjy; tupirj; jhf;fj;jpd; miuMAl;fhyk; 20 epkplq;fs; MFk;.

(i)  K I Jzpf

(ii) ,j;jhf;fj;jpd; 75% epiwT ngw vt;tsT Neuk; vLf;Fk;

tpil

(i) Kjyhk; tupirj; jhf;fj;jpd; miuMAl;fhyk;  t1/2  =   0.693
k

 

 20.0 min   =   0.693
k

 

 20.0 min   =   0.693
20 min

 = 3.47 x10-2   min-1 

(ii) mj;jhf;fk; 75% KbT ngwpd; 25% kpQ;rp ,Uf;Fk; my;yJ mj;jhf;fk; 2k; 

MAl;fh yk; tiu eilngw;wpUf;Fk;. Mjyhy; 75% jhf;fk; eilngw vLj;j 

Neuk; 40 epkp lq;fs;.

 Kjy; tupirj; jhf;fj;jpy; 99.9% gpupifaila vLj;j Neuk; mjd; miu 

MAl;fhyj;jpd; 10 klq;F vdf; fhl;Lf.

 99.9% epiwngw;why; kPjpahf cs;sJ. 0.100% or 0.001 10 MAl;fhyq;fspd; 

kPjpahdJ gpd;tUkhW vOjg;glyhk;.

 (1/2)n   =  (1/2)10   = 1
1024

 = 0.001

 vdNt xU Kjyhk; tupirj; jhf;fj;jpd; 99.9% eilngw;W Kbaj; Njitahd 

Neuk; mjd; miuMAl;fhyj;jpd; 10 klq;F MFk;.

xU g+r;rpa tupirj; jhf;fj;jpd; miuMAl;fhyk; fPo;f;fhzg;gLkhW jug;gLk;.

t1/2 = 
[A]0

2k  

[A]0 MdJ Muk;g nrwpT MFk;. MfNt g+r;rpa tupir jhf;fj;jpd; miu MAl;fhyk; 

Muk;gr; nrwptpNyNa jq;fp cs;sJ. * ,e;jr; rkd;ghl;ilg; ngWk; topKiw f.ngh.

(c/j) ,urhadtpay; Nrhjidapy; tpdtg;gl;Ls;sJ.
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1.8 jhf;ftPjj;jpy; ngsjpfj;jd;ikapd; (Nkw;gug;gsT) nry;thf;F

jhf;fpfspd; ngsjpfj;jd;ikapd; nry;thf;Fg; gw;wpa rpwpa tpsf;fk; xd;W gFjp 1.1 

,y; Fwpg;gplg;gl;Ls;sJ. jhf;fq;fs; jpz;kj; jhf;fpfspidf; nfhz;L eilngWk;NghJ> 

mj; jpz;kj;ijr; rpW Jfs;fshf;Ftjd; %yk; Nkw;gug;gsitf; $l;bj; jhf;ftPjj;ij  

mjpfupf;fyhk;. ,J jhf;fk; GupAk; %yf;$WfSf;fpilNa Nkhjy;fspd; vz;zpf;ifia 

mjpfupf;Fk;.

Nkw;$wpaijg; Nghd;W jhf;ftPjkhdJ ngsjpfj; jd;ik kw;Wk; epiyapy; jq;fpAs;sJ. 

thAepiy > jputepiy > jpz;kepiy. xU gy;ypdj; jhf;fj;jpd; jhf;f tPjkhdJ xLf;fg; 

gl;l mtj;ijapy; cs;sjd; Nkw;gug;gpy; jq;fpAs;sJ. jpz;kj; jhf;fpapy;> kpfTk; Jfshf; 

fg;gl;L> Jfshf;fg;gl;l jpz;kk; mNj msT epiwAila fl;b jpz;kj;Jld; xg;gpLk;NghJ                                                                                  

tpiuthfj; jhf;fk; GupAk;. Vnddpy; J}shf;fg;gl;ljw;F epiwa ngsjpf Nkw;gug;Gf; 

fhzg;gLk;.

cjhuzkhf CaCO3 kw;Wk; HCl ,ilapy; cs;s jhf;fj;jpy;> J}shf;fg;gl;l CaCO3 kpf 

tpiuthf HCl mkpyj;Jld; jhf;fk; GupAk; kw;waijtpl.

jpz;k manganese (iv) oxide Cf;fpahf H2O2 gpupif jhf;fj;jpy; cgNahfg;gLj;jg;gLk;. 

Cf;fpahdJ J}shf;fg;gl;bUe;jhy; xl;rprd; thAthdJ kpfTk; tpiuthf ntspNaWk;.

,tw;wpd; %yk; jpz;k ntspNkw;gug;G mjpfupf;Fk;NghJ Nkhjy;fs; eilngWk; vz;zf;if                                                                                    

mjpfupf;Fk;. jhf;ftPjk; mjpfupf;Fk;.

cjhuzkhf: Mg cNyhfk; Ijhd HCl mkpyj;Jld; jhf;fk;GupAk;NghJ Mg mZf;fSf; 

Fk; H+ mad;fSf;Fk; ,ilNa Nkhjy; eilngWk;. Nkw;gug;gpd; nry;thf;ifg; gw;wp cU 

1.22 fw;gjd; %yk; mwpe;J nfhs;syhk;.

kl;Lg;gLj;jg;gl;l NkhJif
NkhJif $l;lg;gl;Ls;sJ

    
cU 1.22 jhf;ftPjj;jpy; %yf;$wpd; mstpd; nry;thf;F xU %yf;$W jhf;fpfSld;                                                                            

Nkhjpj; jhf;fk; GuptJ jhf;fpfspd; xU Fwpg;gpl;l rpwpa ,lj;jpyhFk;. ntsp  

Nkw;gug;gpy; kl;LNk %yf;$Wfs; NkhJk;. xU jpz;k nghUshdJ cilf;fg;gl;Lr; 

rpW Jfs;fshf khw;wg;gLk;NghJ jhf;fj;jpw;fhd ntspNkw;gug;G mjpfupf;fpd;wJ.  

mjdhy; jhf;f tPjKk; mjpfupf;fpd;wJ.

1.9 jhf;fq;fspy; Cf;fpfspd; nry;thf;F

xU njhopw;rhiyapy; jhf;ftPjj;ij mjpfupg;gJ gy ed;ikfisf; nfhz;Ls;sJ. $ba 

ntg;gepiyfs; jhf;ftPjj;ijf; $l;Lk;. Mdhy; ,jw;Fj; Njitahd rf;jp toq;Fjyhy;> 

gz tpuak; Vw;gLk; kw;Wk; gy Nrjd kw;Wk; capupay; nghUl;fs; ntg;gj;jpw;F kpfTk; 

czu;r;rpAs;sitahff; fhzg;gLk;. Mjyhy; nghJthf Cf;fp %yk; jhf;fk; tpiuthf; 

fg;gLk;. Cf;fp vdg;gLtJ jhf;fj;jpy; cs;nsLf;fg;glhJ jhf;ftPjj;ijf; $l;LtJ 

MFk;.

Mjyhy; rpwpa Fwpj;jsT gPrkhd Fzfg;gbay;yhJ Cf;fp jhf;fj;ij tpiuthf;F 

tjw;Fg; ghtpf;fg;gLfpwJ.

                      (a)                                                                (b) 
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epfukhf ve;jnthU jhf;f khw;wj;jpw;Fk; cl;glhJ. xU jhf;fj;ij tpiuthf;FtJ 

Cf;fp vdg;gLk;. ,J Fiwthd Vtw;rf;jp nfhz;l NtW tpjkhd topKiwia             

cUthf;Ffpd;wJ. ,J nkJthd> jhf;ftPj epu;zag;gbiaj; jtpu;j;J> tpiuthd                    

jhf;fj;ij xU Fwpg;gpl;lsT ntg;gepiyapNyNa cUthf;Ffpd;wJ.

,uz;L tpjkhd Cf;fpfs; cs;sd. Vftpd Cf;fp> gy;ypd Cf;fp vd;gitahFk;. gy;ypd 

Cf;fp NtW ngsjPf epiyapy; fhzg;gLk;. (c + k; : thA mtj;ijj; jhf;fj;jpw;F>                                                                                 

jpz;kepiy Cf;fp). Vftpd Cf;fpahdJ jhf;ff; fyitapd; mtj;ijNahL xj;j mtj;ijapy;                                                                                   

,Uf;Fk;. (c + k; : fiury; epiyapy; mkpy Cf;fpj; jhf;fk;)

fPo;f; fhzg;gLk; cjhuzq;fs; jhf;ftPjj;jpy; Cf;fpnahd;wpd; njhopw;ghL gw;wpf; $wg;gL 

fpd;wJ.

H2O2 gpupifj; jhf;fj;jpd; Vtw;rf;jp fiury; epiyapy; 76 KJ mol-1, kw;Wk; ,J miw 

ntg;gepiyapy; nkJthdjhFk;. rpwpjsT maill; mad;fisr; Nru;f;Fk;NghJ Vtw;rf;jp                                                         

57KJmol dm-1 Mff; Fiwfpd;wJ. kw;Wk; jhf;ftPj khwpypapd; ngWkhdk; 2000 vDk; 

fhuzpahy; mjpfupf;fpd;wJ.

nehjpaq;fs; (capupay; Cf;fpfshff; fhzg;gLfpd;wJ) gpuj;jpNafkhdit kw;Wk; 

mtw;why; fl;Lg;gLj;jg;gLk; jhf;fq;fspy; ghupasT nry;thf;Fr; nrYj;Jfpd;wd. Rf;F 

Nuhrpd; mkpy ePNuw;wj; jhf;fj;jpd; Vtw;rf;jp 107KJ mol-1 Mdhy; Rf;FNuhR vDk;  

nehjpak; ,jid 36KJ mol-1 ,w;F Fiwfpd;wJ. ,jd; %yk; jhf;ftPjkhdJ cly;  

ntg;gepiyapNyNa fhuzp 1012 My; mjpfupf;fpd;wJ.

rpy gjhu;j;jq;fs; jhf;ftPj Ntfj;ijf; Fiwf;Fk; mit epNuhjpfs; vdg;gLk;.  

jhf;ftPjj;ijf; $l;Lk; gjhu;j;jk; Cf;fp vdg;gLk;. rpy jhf;fq;fspy; tpisTg;  

nghUs; Cf;fpahfr; nraw;gLk;. ,it 'Ra Cf;fp" vdg;gLk;. ,j;jhf;fq;fs; Ra Vf;fy;  

jhf;fq;fs; vdg;gLk;.

jhf;ftPjj;ijf; $l;Ltjpy; Cf;fpapd; njhopw;ghL cU 1.23 fhl;lg;gl;Ls;sJ.

 

Cf;fp ,y;yhjNghJ Cf;fp ,y;yhjNghJ

Cf;fp cs;sNghJ

Kw;jhf;fk;

Kw;jhf;fk;

gpw;;jhf;fk;

gpw;;jhf;fk;

jhf;fpfs; jhf;fpfs;
tpisTfs;

Cf;fpAld;

jhf;fg;ghij jhf;fg;ghij

tpisTfs;

 

cU 1.23 Nkw;gb glq;fs; Cf;fpiag; gad;gLj;Jtjd;%yk; rf;jp Fiwe;j ghij %yk; jhf;f 

tPjk; mjpfupf;fg;gLfpd;wJ. (a) ,y; jhf;fk; NtW nghwpKiw %yk; eilngWfpwJ. (b) 
,y; jhf;fk; ,uz;L ,il epiyfspD}lhfr; nry;fpd;wJ.

Fwpg;gpl;l jhf;fj;jpy; tpisTfisg; ngWtjw;F NkhJfpd;w jhf;fp %yf;$Wfs; Fwpj;j 

nthU ,opT rf;jp / Vtw;rf;jpiaf; nfhz;;bUf;f Ntz;Lk;.

cU  1.24 (a) ,y; kf;];nty; - Nghl;];kd; tisapy; Vtw;rf;jpahdJ fhl;lg;gl;Ls;sJ.

             (a)                                                                              (b)
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jhf;fKWtjw;Fg; NghJkhd 

rf;jpiaf; nfhz;buhj %yf; 

$Wfs; cs;s gug;G

    rf;jp      rf;jp
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%yf;$Wfs;  

jhf;fkiltjw;Fg; 

NghJkhd rf;jpiaf; 

nfhz;l %yf;$Wfs;  

nfhz;l gug;G

%yf;$Wfs; 

jhf;fkilt-

jw;Fg; Ngh-

Jkhd rf;jp 

iaf; nfhz;l 

%yf;$Wfs;  

nfhz;l gug;G

jhf;fkiltjw;Fg; Njitahd rf;jpiag; ngw;w 

Nkyjpfkhd %yf; $Wfisf; nfhz;l gug;G 

cs;s gug;G
Gjpa

cU  1.24 300K ntg;gepiyapy; Cf;fp cs;sNghJk; Cf;fp mw;wNghJk; cs;s kf;];nty; 

- Nghy;w;];khd; guk;gypd;  xg;gPL jhf;fnkhd;wpw;Fk; Cf;fpiar; Nru;f;Fk; NghJ 

NghJkhd rf;jpia cila %yf;$Wfspd; gpd;dk; mjpfupf;fpd;wJ. ,jdhy;  

Nkhjy;fspd; mjpu;ntz; mjpfupg;gjdhy; xU khw;Wg;ghij topahfr; nraw;gl;Lj;  

jhf;ftPjk; mjpfupf;fpd;wJ.

tiugpy; Vtw;rf;jpia tyg;gf;fkhf cs;s gug;gpYs;s %yf;$Wfs; khj;jpuNk NkhJiff;F                                                                        

cl;gLk;NghJ jhf;fj;jpy; <LgLk; mjp$ba vz;zpf;ifahdit NghjpasT rf;jpiaf;                                           

nfhz;bUg;gjpy;iy. mit rhjhuzkhf Nkhjptpl;Lr; nry;Yk;. MfNt jhf;ftPjj;ij 

mjpfupg;gjw;Fg; NghjpasT rf;jpiaf; nfhz;Ls;s %yf;$Wfspd; gpd;dj;ij mjpfupg;                                              

gjd;%yk; gaDs;s NkhJiffspd; vz;zpf;ifia mjpfupj;jy; Ntz;Lk;. 

,jw;F khw;wPlhf NtnwhU khw;Wg;ghijapD}lhff; Fiwe;j Vtw;rf;jpiaAila  

jhf;fj;jpd; %yk; Nkw;nfhs;syhk;. mjhtJ NkNy cs;s cU 1.24(b) ,y; fhl;lg; 
gl;lthW kf;];nty; Nghy;w;kd; guk;gypy; Vtw;rf;jpahdJ Fiwe;jsT rf;jpia (,lJ)  

Nehf;fp mirf;f Ntz;Lk;. Cf;fpiag; gad;gLj;Jtjd; %yk; Vtw;rf;jpia ,t;thwhd 

khw;wj;ijf; nfhz;Ltu KbAk;.

Kf;fpa Fwpg;G : 'xU Cf;fpahdJ khw;Wg;ghijnahd;iw toq;Ftjd; %yk;  

Fiwe;jsT Vtw;rf;jpia cila khw;Wg; ghijiaj; jUfpwNj jtpu me;jf; Fwpg;gpl;l 

jhf;fj;jpd; Vtw; rf;jpia Fiwf;ftpy;iy.

,jdhy; fUjf;$baJ> jhf;fj;jpd; cz;ikahd Vtw;rf;jp khw;wkilahJ> mt;thNw 

mike;jpUf;Fk;. mj;Jld; xU Gjpa Cf;fg;gl;l ghij Fwie;j Vtw;rf;jpAld; mikAk;. 

,J kiyapd; cr;rpf;F VwhJ xU fztha; CL nry;tJ NghyhFk;.

1.10  ,urhadj; jhf;f tPjj;ij tpgupg;gjpy; nghwpKiwapd; gad;ghL

xU ,urhadj; jhf;fkhdJ xNunahU gbapy; kl;Lk; eilngWjy; mjhtJ ahTk; xU 

jdpg;gbapy; epfo;tJ Kjd;ikj; jhf;fk; vd miof;fg;gLk;. 

xU ,urhadj; jhf;fkhdJ xUnjhluhd ,uz;L my;yJ mjw;F Nkw;gl;l gbfspy; 

eilngWjy; eilngWjy; xU gy; - gbj;jhf;fk; my;yJ rpf;fw;jhf;fk; vdg;gLk;. 

NkNy tpgupf;fg;gl;lthW xU njhluhd gbfspD}L xU gy; - gbj;jhf;fk; eilngWtJ  

jhf;fg; nghwpKiw vd miof;fg;gLk;. ,g;nghwpKiwapy; xt;nthU gbAk; xU Kjd;ikj;  

jhf;fk; MFk;. jhf;fg; nghwpKiwfs; fzpf;fg;glNth md;wp vjpu;T $wg;glNth  

Kbahjd@ gjpyhf> vy;yh jhf;fg; nghwpKiwfspYk; gupNrhjidthapyhfNt  

fl;lhakhf Jzpag;gLfpd;wJ.

MfNt> xd;W my;yJ Nkw;gl;l ,urhad,dq;fs; Neubahfj; jhf;fp xU topapy;> xU 

jhz;ly; epiyapD}L tpisTfis cUthf;FtJ xU Kjd;ikj; jhf;fk; vd mi-

of;fg; gLk;. ,j;jifa Kjd;ikj; jhf;fj;jpy; jhf;fj;jpd; gPrkhdr; rkd;ghl;bw;Nfw;g 

jpUj;jkhf %yf;$Wfs; Nkhjypy; <LgLk;.
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NkYk;> xU Kjd;ikj; jhf;fj;jpy; jhf;f,ilepiyfs; <LgLtjpy;iy. mj;Jld;>  

mtw;wpd; gpurd;dKk; ,urhadj; jhf;fj;jpid %yf;$w;W mstPl;by; tpgupg;gjw;F  

mtrpakd;W.

1.10.1 jhf;fnkhd;;wpd; %yf;$w;Wj;jpwd;

xU Kjd;ikj; jhf;fj;jpd; %yf;$w;Wj; jpwd; vd;gJ mjd; <Lnra;ag;gl;l rkd;ghl; 

bYs;s> jhf;fj;jpid elj;jj; Njitahd jhf;fp / jhf;fpfspd; Mff;Fiwe;j %yf;$Wfs;> 

mZf;fs; my;yJ mad;fspd; gPrkhdf; Fzfq;fspd; $l;Lj;njhiff;Fr; rkdhFk;.

nghJthf xU vspa jhf;fj;jpd; %yf;$w;Wj; jpwd; vd;gJ <Lnra;ag;gl;l rkd;ghl;by; 

<LgLk; jhf;fpfspd; %yf;$w;W vz;zpf;iffspd; $l;Lj;njhiff;F rkkhFk;.

gy; - gbj;jhf;fj;jpd; nghwpKiw vOjg;gLk;NghJ jhf;ftPjepu;zag;gbapYs;s NkhJ 

fpd;w my;yJ xd;whf ,iztjd; %yk; tpisT / tpisTfis jUk; Jzpf;if 

fspd; (%yf;$Wfs;> mZf;fs;/mad;fspd;) Mff;Fiwe;j vz;zpf;if mj;jhf;fj;jpd; 

%yf;$w;Wj;jpwd; vdg;gLk;.

MfNt> ,urhadj;jhf;fq;fis Kjd;ikg; gbapYs;s jhf;Fk; ,dq;fspd; vz;zpf;if 

ahy; ,yFthf tifg;gLj;jyhk;. xU jdpj;jhf;fp kl;Lk; <Lgbd; mJ xu;%yf;$w;Wj; 

jhf;fkhFk;> ,U jhf;fp %yf;$Wfs; <LgLkhdhy; mJ <u;%yf;$w;Wj; jhf;fkhFk;. 

cjhuzkhf xU Xu;%yf;$w;Wj; jhf;fj;jpy;> xU jdpj;jhf;fp %yf;$whdJ jdf;Fs; 

gpupifailjy; /mjd; mZf;fs; xU Gjpa xOq;fikg;ghy; jkf;Fs; khw;wkiljy; 

mjhtJ rf;fug;Gwg;NgdhdJ Gwg;gPdhf rkgFjpakhf;fg;gly; Nghd;wjhFk;.

<u;%yf;$w;Wj; jhf;fj;jpy; ,U %yf;$Wfs; NkhJk;NghJ rf;jpg; gupkhw;wk;  

epfo;fpwJ. mjd;NghJ mZf;fNsh> my;yJ mZf;$l;lq;fNsh rpy khw;wq;fSf;F 

cl;gl;L tpisTfshf khw;wg;gLk;.

%yf;$w;Wj; jpwd; vdg;gLtJ jj;Jthu;j;j uPjpahd Nfhl;ghlhFk;. ,J g+r;rpakhfNth 

kiwahfNth> gpd;dkhfNth> KbtpypahfNth> fw;gid vz;zhfNth ,Uf;f KbahJ.

fPo;f;fhzg;gLk; jhf;fj;ijf; fUJf. ,jpy; xU gbj;jhf;fk; %ykhfNt gpizg;G cile;J 

,U gFjpahf C- O gpizg;G cilfpd;wJ. xU jhf;fp> ,U tpisTfis cUthf;F 

fpd;wJ. Vnddpy; xU jhf;f %yf;$Nw ,q;F <LgLfpd;wJ. ,J xU %yf;$w;Wj;                 

jhf;fkhFk;.

fPo;f;fhzg;gLk; gpizg;G cUthFk; gbKiwj; jhf;fj;ijf; fUJf. ,jpy; ,uz;L 

%yf;$Wfs; ,ize;J xU jdp tpisitj; Njhw;Wtpf;fpd;wJ> C-O gpizg;G cUth 

fpd;wJ. ,uz;L jhf;fp ,ize;J xU tpisitj; Njhw;wtpg;gjhy; ,J <u;%yf;$w;Wj; 

jhf;fkhFk;.

rhjhuzkhf> rpy jhf;fq;fs; Kjd;ikj; jhf;fq;fshff; fhzg;gl;lhYk;> %d;W 

%yf;$WfSf;F Nky; ,izAk;NghJ Kjd;ikj; jhf;fk; eilngWtJ fbdkhfNt 

fhzg;gLfpd;wJ. (,j; jhf;fq;fs; gy;gbfspd; Clhf eilngWfpd;wd.)
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1.10.2 xUgbj; jhf;fq;fSf;fhd cjhuzq;fs;

rhjhuzkhf> ,urhadj; jhf;fq;fs; gy xU gb %ykhf eilngWgitahff; fhzg;gL 

fpd;wJ. gy mkpy fhu jhf;fq;fs; xU gbj;jhf;fq;fshFk;. mNkhdpahtpw;Fg; GNuhj;jp 

uNdw;wj; jhf;fj;jpy; H+ mad;fs; (H3O
+ ,ypUe;J) NH3 tpw;F gupkhw;wg;gLfpd;wd. ,J 

xU xUgbj; jhf;fkhFk;. ,jpy; gpizg;G ciljYk; cUthjYk; elf;fpd;wJ.

H3O
+(aq) + NH3(aq)  H2O(l) + NH4

+(aq)

,j;jhf;fk; ,U %yf;$Wfis cs;slf;fp xU gb %yk; eilngWtjdhy; '<u; %yf;$w;W 

Kjd;ikj; jhf;fk;" vdg;gLfpd;wJ.

N2O4 ,d; gpupifahf;fkhdJ xU gb gpizg;G ciljy; jhf;fkhFk;.

   N2O4(g)    2NO2(g)

Nkw;Fwpg;gpl;l jhf;fk; xU gb %yk;> xU %yf;$w;Wj; jhf;fpiaf; nfhz;bUg;gjhy; 'Xu; 

%yf;$w;W Kjd;ikj; jhf;fkhFk;"

fPo; fhzg;gLk; cjhuzj; jhf;fq;fs; ntt;NtW %yf;$w;Wj; jpwDila Kjd;ikj; 

jhf;fq;fshFk;.

ntt;NtW %yf;$w;Wj; jpwDila Kjd;ikj; jhf;fq;fs;

jhf;fk; %yf;$w;Wjpwd;

PCl5  →  PCl3 + Cl2 xU %yf;$w;Wj;jpwd;

2HI  →  H2 + I2 ,U %yf;$w;Wj;jpwd;

NO + O3  →  NO2 + O2 ,U %yf;$w;Wj;jpwd;

2SO2 + O2  →  2SO3 Kk; %yf;$w;Wj;jpwd;

2CO + O2  →  2CO2 Kk; %yf;$w;Wj;jpwd;

2FeCl3 + SnCl2 → SnCl2 + 2FeCl2 Kk; %yf;$w;Wj;jpwd;

rpy gPrkhdf; Fzfj;jpd;gb rkg;gLj;jg;gl;l jhf;fq;fspy; %yf;$w;Wj;jpwd; 3 tplf;$ba 

jhf mikAk;.

  4HBr(aq) + O2(g) → 2H2O(l) + 2Br2(l)

  2MnO4
- (aq) + 16H+(aq) + 5C2O4

2-(aq) → 2Mn2+(aq) + 10CO2(g) + 8H2O(l)

Nkw;$wg;gl;ltw;wpy; Kjy; jhf;fj;jpy; %yf;$w;Wj; jpwd; '5" MfTk; ,uz;lhtJ 

'23" MfTk; Njhd;Wk;. ,it xU gb %yk; elf;fhJ. ,uz;Nlh my;yJ ,uz;bw;F  

Nkw;gl;l gbKiw %yk; elf;Fk;. xt;nthU gbKiwAk; jdpj;Jtkhd %yf;$w;Wj; 

jpwd; (%d;Wf;F Nkw;glhj) nfhz;Ls;sJ. fPo; fhzg;gLtJ gy gbj;jhf;fj;jpd;  

mbg;gil ,ay;Gfs; gw;wpf; $Wfpd;wJ.

1.10.3 gy;  gbj;jhf;fk;

gy Kjd;ikj; njhlu; jhf;fq;fshy; Md gy; gbj;jhf;fk; fPo;f;fhzg;gLk; xOq;F            

tpjpfisf; nfhz;Ls;sJ.

(i) xl;Lnkhj;jj; jhf;fkhdJ gy Kjd;ikj; jhf;fq;fspd; $l;lhFk;.
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(ii) xU jhf;fg;gbapy; cUthfpg; gpd;ida jhf;fg;gbapy; gad;gLj;jg;gLk; Xu; ,dk; 

,ilepiy vdg;gLk;.

(iii) jhf;f tPjj;ij mjpfupg;gjw;fhf xU gbapy; cgNahfpf;fg;gl;Lg; gpd; kw;iwanjhU 

gbKiwapy; kPs cUthf;fg;gLk; xU gjhu;j;jk; Cf;fp MFk;.

(iv)  ,ilepiyNah> Cf;fpNah xl;Lnkhj;jj; jhf;f tpjpapy; fhzg;gLtjpy;iy.

cjhuzk; 1 : XNrhd; gilapd; gpupifahf;fk; gpd;tUk; ,U gbKiwfs; %yk; eil 

ngWfpd;wJ.

gb 1  :  O3(g)  O2(g) + O(g)   xU %yf;$w;Wg; gpizg;G cilTj; jhf;fk;

gb 2 : O3(g) + O(g)  2O2(g)  ,U %yf;$w;Wg; gpizg;G cilT kw;Wk;  

         cUthjy; jhf;fk;.

myF 5 ,y; Fwpg;gpl;lthW epfuj;jhf;fj;ijg; ngWtjw;fhfj; njhlu; jhf;fq;fisf; 

$l;Ljy;> xl;Lnkhj;j jhf;fj;ij ngWtjw;Fk; gad;gLj;jg;gLfpd;wJ.

,e;jj; jhf;fj;jpy; O(g) ,U gf;fKk; fhzg;gLfpd;wJ.

 gb 1 :  O3(g)  O2(g) + O(g)  

 gb 2 :  O3(g) + O(g)  2O2(g)

   ____________________ 

   2 O3(g) + O(g)  3 O2(g) + O(g)

/  xl;Lnkhj;jj; jhf;fk;:  2 O3(g)  3 O2(g)

,e;j cjhuzj;jpy; gb 1 ,y; cUthFk; O(g) mZ MdJ> gb 2 ,y; Efug;gLk;. ,J  

vy;yhj; jhf;fj;jpYk; gq;FngwhJ jhf;fg; nghwpKiw xd;wpd; xU gbapy; cUthFk;. ,urhad                                                                             

tpisthdJ ,d;ndhUgbapy; gad;gLj;jg;gLk; vdpd; mJ ,ilepiy vdg;gLk;.               

nkhj;jj; jhf;fr; rkd;ghl;bNy ,ilepiyahdJ fhzg;glhJ. rpy jhf;fg; gbapNy 

,tw;iw mtjhdpf;ff;$bajhf ,Ue;jhYk;> rpy re;ju;g;gq;fspNy mit Njhd;wpa 

clNd gad;gLj;jg;gl;LtpLk;. MfNt mijf; fhzKbahJ.

cjhuzk; 2 : Kd;dpiyapy; H2O2 ,d; gpupif 2 gbfspy; eilngWk;.

 gb 1 H2O2(aq) + I-(aq) IO-(aq) + H2O(l);  ,U%yf;$w;Wj; jhf;fk;

 gb 2.  IO-(aq) + H2O2(aq)  I-(aq) + H2O(l) + O2(g):  ,U%yf;$w;Wj; jhf;fk;

   ____________________________________

/   xl;Lnkhj;jj; jhf;fk; :  2 H2O2(aq)  2 H2O(l) + O2(g)

1k; gbapy; Njhd;Wk; IO - MdJ 2k; gbapy; Efug;GlfpwJ. ,q;F IO- MdJ ,ilepiy 

MFk;. khwhf 1k; gbapy; gad;gLj;jg;gLk; I- MdJ 2k; gbapy; kPsg; ngwg;gLfpwJ. 

MfNt I- ,q;F Cf;fpahfj; njhopw;gLfpd;wJ.

cjhuzk; 3 : Nky; tspkz;lyj;jpy; FNshNuh GNshNuh fhgd;fs; cile;J  

FNshupd; mZf;fisj; Njhw;Wtpf;fpd;wJ. ,it fPo;tUk; nghwpKiw 

Clhf XNrhd; ciltpy; gq;FngWk;.
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 gb 1.   Cl(g) + O3(g)  ClO(g) + O2(g)

 gb 2.   ClO(g) + O3(g)  Cl(g) + 2O2(g)

   __________________________

/   xl;Lnkhj;j jhf;fk; :  2O3(g)  3O2(g)

gb 1> 2 ,uz;LNk ,U %yf;$w;Wj; jhf;fq;fshFk;. gb 1 ,y; Cl MdJ jhf;fp Mdhy; 

gb 2 ,y; mJ kPsg; ngwg;gLfpd;wJ. MfNt Cl Cf;fpahFk;. jhf;fk; 1 ,y; ClO  
Njhd;wp gb 2 ,y; Efug;gLfpd;wJ. MfNt ClO xU ,ilepiy MFk;.

1.10.4 Kjd;ikj; jhf;fq;fspd; jhf;ftpjp

Kjd;ikj; jhf;fq;fspd; jhf;ftpjpia mtw;wpd; %yf;$w;Wj; jpwdpypUe;J Neubahf  

Cfp j;Jf;nfhs;s  KbAk;. cjhuzkhf xU %yf;$w;W Kjd;ikj; jhf;fj;jpd; jhf;f tpjpahdJ  

me;jj; jhf;fpapd; Kjyhk; tupirahf mikAk;. P vDk; tpisT cUthFk; xU  

jhf;fj;ijf; fUJf (NkYk; gy;NtW tpisTfs; Njhd;wyhk;)

   A  P

  jhf;ftPjk; = -[A]
=k [A]

∆t  

xU %yf;$w;W Kjd;ikj; jhf;fk; Kjyhk; tupirahf mike;jpUf;Fk;. Vnddpy; Fwpj;j 

Neu ,ilNtisapy; jhf;fkile;j A %yf;$Wfspd; vz;zpf;ifahdJ jhf;fkilah 

ky; ,Uf;Fk;. A %yf;$Wfspd; vz;zpf;iff;F Neu;tpfpj rkkhFk;. MfNt A gpupif 

ailAk; tPjkhdJ mjDila %yu; nrwptpw;F Neu;tpfpj rkkhFk;.

xU ,U %yf;$w;W Kjd;ikj; jhf;fj;jpd; jhf;f tpjpahdJ ,uz;lhk; tupirahf              

mikAk;.

   2A   P

     jhf;ftPjk; = k [A]2

my;yJ jhf;fk; gpd;tUkhW vOjg;glyhk;

   A + B   P

    jhf;ftPjk; =k [A][B]

xU ,U %yf;$w;W Kjd;ikj;jhf;fj;jpd; jhf;ftupir ,uz;lhf mikAk;.  

Vnddpy; ,jd; jhf;ftPjkhdJ jhf;fpfs; xd;iwnahd;W re;jpf;Fk; tPjj;jpw;F Neu;tpfpj  

rkdhf ,Uf;Fk;. mjhtJ mJ mtw;wpd; nrwpTfspw;F Neu;tpfpj rkdhFk;. MfNt> 

ehq;fs; mij xU xU gbj;jhf;fkhff; fUjpdhy; mk; %yf;$w;Wj; jhf;fj;jpd; jhf;f           

tpjpia vOj KbAk;.

Mdhy; ,jd; kWjiy vg;NghJk; cz;ikad;W vd;gij ftdj;jpw; nfhs;f. cjhuz-

khf vy;yh ,uz;lhk; tupir jhf;ftpjpfSk; mj;jhf;fk; xU ,U %yf;$w;Wj; 

jhf;fk; vd;gij ntspf;fhl;ltpy;iy. Nkyk; me;j jhf;fk; / Fwpj;jgb cz;ikapNyNa  

Kjd;ikj; jhf;fk; jhdh vd;gij cWjpg;gLj;jpf; nfhs;sNtz;Lk;. 

cjhuzkhf> gpd;tUk; jhf;fj;ijf; fUJf.

   H2(g) + I2(l)  2HI(g)

,J xU vspa jhf;fkhfj; Njhd;wpdhYk; ,J xU Kjd;ikj; jhf;fk; my;y. ,J kpfTk;                                                                                  

rpf;fyhd jhf;fg;nghwpKiwiaf; nfhz;lJ. MfNt ,j;jhf;fjpd; jhf;ftpjpia ntWkNd 

jhf;fj;ij kl;Lk; nfhz;L vOjKbahJ.
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xU nghJthd Kjd;ikj; jhf;fj;ijf; fUJf.

   aA + bB  cC  + dD

,jd; jhf;f tpjp gpd;tUkhW vOjg;glyhk;.

   jhf;ftPjk; = k [A]a [B]b

xU Kjd;ikj; jhf;fj;jpd;> Fwpj;j xU jhf;fp rhu;ghd tupirahdJ mjd; gPrkhdf; 

Fzfj;jpw;F jpl;lkhfr; rkdhdJ. MfNt> Nkw;Fwpg;gpl;l Kjd;ikj; jhf;fj;jpy; jh-

f;fp A rhu;ghd tupir a vdTk; jhf;fp B rhu;ghd tupir b vdTk; ,j;jhf;fj;jpDila 

xl;Lnkhj;j tupir (a+b) vdTk; $wyhk;.

jhf;ftupirf;Fk; %yf;$w;Wj;jpwDf;Fk; ,ilapyhd tpj;jpahrj;ij tpsq;fpf;nfhs;tJ 

Kf;fpakhdjhFk;.

jhf;ftupir vd;gJ xU mDgtf; fzpakhFk;. mJ gupNrhjid uPjpahd jhf;f tpjpapyp 

Ue;J ngwg;gLk;.

%yf;$w;Wj; jpwd; vd;gJ nghwpKiwapy; jdpg;gbahf Kd;nkhopag;gl;l xU Kjd;ik 

jhf;fk; rhu;e;jJ.

gpd;tUk; ml;ltiz rpy cjhuzq;fs; RUf;fkhfj; jUfpwJ.

ml;ltiz 1.5 %yf;$w;Wj;jpwd;fspd; RUf;fk;

%yf;$w;Wj;jpwd; Kjd;ik jhf;fk; jhf;ftpjp

xU %yf;$w;Wj;jpwd; A   tpisTfs; jhf;ftPjk;  = k [A]
,U %yf;$w;Wj;jpwd; A + A    tpisTfs; jhf;ftPjk;  = k [A]2

,U %yf;$w;Wj;jpwd; A + B   tpisTfs; jhf;ftPjk;  = k [A] [B]
Kk; %yf;$w;Wj;jpwd; A + A + A   tpisTfs; jhf;ftPjk;  = k [A]3

Kk; %yf;$w;Wj;jpwd; A + A + B    tpisTfs; jhf;ftPjk;  = k [A]2[B]
Kk; %yf;$w;Wj;jpwd; A + B + C    tpisTfs; jhf;ftPjk;  = k [A][B][C]

 

1.10.5 jhf;fnghwpKiwfSk; jhf;f tpjpAk ;

Kd;du; Fwpg;gpl;lthW Cf;fpahfNth my;yJ ,il epiyahfNth njhopw;gLk; ,dq;fs; 

jhf;ftpjpapy; ,lk;ngwhJ. MfNt mg;gbahd njhFjpapy; ,Ue;J jhf;ftp jpiag; ngw;Wf; 

nfhs;tJ gw;wp tpsq;fp itj;jpUj;jy; mtrpakhdjhFk;. toikahf xU jhf;fg; nghwp-

Kiwapy; rpy gbfs; kpf NtfkhfTk; rpy gbfs; kpf nkJthfTk; ,lk;ngWk;. Mdhy; 

me;jj; jhf;fj;jpd; xl;Lnkhj;jj; jhf;ftPjk; mg;nghwpKiwapy; cs;s kpf nkJthd 

gbahy; jPu;khdpf;fg;gLk;. xU jhf;fj;jpd; kpf nkJthd gbNa jhf;ftPjj;ij epu;zapf; 

Fk;gb vd miof;fg;gLk; (RDS). MfNt gupNrhjidfspy; jhf;ftPjk; msf;fg;gLk;                                                                               

NghJ> ntt;NtW gbfspy; jhf;ftPjk; msf;fg;gLk;NghJ> ntt;NtW gbfspy; jhf;ftPjj; 

jpy; rpy tpj;jpahrq;fs; ,Ug;gpDk; jhf;ftPj epu;zag;gbapd; jhf;ftPjNk msf;fg;gL  

fpd;wJ.

gpd;tUk; cjhuzj;ijf; fUJf. ,jpy; jhf;fk; ,uz;L gbfspy; ,lk;ngWfpd;wJ.                

Kjypy; jhf;fp A MdJ B Mf khw;wkilfpd;wJ. gpd;du; gbapy; mJ jhf;fpahfj; njhopw;                                                                                   

gl;L Njitahd tpisT P Mf khw;wkilfpwJ.

      k1
A   B 
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    k2
B   P        K1, K2 vd;gd nghUj;jkhd gbf;fhd jhf;f tPj khwpyp

k2 >> k1 vdf; nfhs;f. mg;gbnahU re;ju;g;gj;jpy; B %yf;$W xd;W Njhw;Wtpf;fg;gl; 

lhy;. mJ cldbahf gpupifaile;J P Mf khWfpwJ. mjhtJ ,j;jhf;fj;jpd; Ntfkh-

dJ KjyhtJ gbapy; kl;LNk jq;fpapUg;gjhy; mg;gbNa jhf;ftPj epu;za gbahFk;.

,d;ndhU cjhuzj;ijf; fUjpdhy;>

  NO2(g) + CO(g)  NO(g) + CO2(g) 

vDk; jhf;fk; gpd;tUk; nghwpKiwapD}lhf ,lk;ngWfpd;wJ.

        k1
NO2(g) + NO2(g)    NO3(g) + NO(g) :  nkJthdJ (jhf;ftPj epu;zag;gb)

                               k2
NO3(g) + CO(g)    NO2(g) + CO2(g) :  tpiuthdJ

,j;jhf;fj;jpy; KjyhtJ gbNa jhf;ftPj epu;zag;gb MFk;. MfNt ,j;jhf;fj;jpd;  

jhf;f NtfkhdJ> jhf;ftPjkhwpyp K1 ,y; kl;LNk jq;fpapUf;Fk; vdyhk;. ,Nj mDgt 

jhf;ftpjpiaj; jPu;khdpf;Fk;. gupNrhjidfspd; %yKk; cWjpg;gLj;j KbAk;. ,j;jhf;fj;-

jpd; mDgt jhf;f tpjpahdJ.

   jhf;ftPjk; =k [NO2 ]2

MfNt ,j;jhf;fk; NO2(g) + CO(g)  NO(g) + CO2 (g) MdJ NO2 (g) rhu;ghf ,uz;lhk;                                                                                   

tupirahfTk; CO(g) njhlu;ghf g+r;rpa tupirahfTk; mikAk;.

Nkw;Fwpg;gpl;l gbKiwapy; NO3(g) MdJ xU jhf;f ,ilepiyahfNt njhopw;gL 

fpd;wJ. ,J jhf;fj;jpd;NghJ Njhd;wp jhf;fj;jpNyNa gad;gLj;jg;gLfpd;wJ. xU  

jhf;fj;jpd; xl;Lnkhj;jr; rkg;gLj;jg;gl;l rkd;ghl;by; jhf;f ,ilepiy ,lk;ngwh 

tpl;lhYk; mj;jhf;fk; eilngWtjw;F mit mtrpakhdit jhf;f ,ilepiyfs;  

jhf;fpfisNah tpisTfisNah tpl cWjp Fiwe;jit.

NkNy $wg;gl;l ,uz;L Kjd;ikg; gbfspd; jhf;f tpjpahdJ.

   jhf;ftPjk;1 =k1  [NO2 ]
2

   jhf;ftPjk;2 =k2  [NO3 ][CO]

,e;jg; nghwpKiw njhlu;ghff; ftdpf;f Ntz;ba %d;W Kf;fpa tplaq;fshtd.

(i)     K1= K Mf ,Ue;jhy; jhf;ftPj epu;zag;gbapd; jhf;ftpjpahdJ (gb 1) mtjhdpf;fg;gl;l  

jhf;ftpjpf;F xj;jjhf mikAk;.

(ii) Vnddpy; Kjyhk; gb nkJthdJ vd;gjhy; (NO3) msT kpfTk; FiwthdJ. 

MfNt NO3 MdJ Njhd;wpdhy; mJ kpf Ntfkhd ,uz;lhk; gbahy; kpf tpiuthf 

Efug;gLk;. MfNt Kjyhk; gbapd; Ntfj;ijg; nghWj;Nj xl;Lnkhj;j jhf;fKk; 

,lk;ngWk;.

(iii)  CO jhf;ftpjpapy; Njhd;wtpy;iy (jhf;f tupir = O) Vnddpy; jhf;ftPj epu;zag;gb 

apd; gpd;dNu mJ jhf;fg; nghwpKiwapy; gq;F nfhs;fpd;wJ.

cjhuzk; :

iejurdPnuhl;irl;Lf;Fk; GNshupDf;Fk; ,ilapyhd jhf;fj;ijf; fUJf.

   2NO2(g) + F2(g) 2NO2F(g)
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gupNrhjidapd; gb jhf;ftpjpahdJ NO2 , F2 rhu;ghf Kjyhk; tupirahFk;. 

   jhf;ftPjk; = k [NO2(g)] [F2(g)]

Vw;Wf;nfhs;sg;gl;l nghwpKiwahdJ>

gb 1:   NO2(g) + F2(g)   NO2F(g) +  F(g)   :   nkJthd (jhf;ftPj epu;zag;gb)

gb 2:   NO2(g) + F(g)   NO2F(g)    : tpiuthdJ

,q;F RahjPdkhd GNshupd; mZf;fs; jhf;f ,ilepiyahfj; Njhd;Wtijf; ftdj;jpw; 

nfhs;f.

,j;jhf;fj;jpd; nghwpKiwAk; mj;jhf;fj;jpd; jhf;ftpjp vt;thW tpsq;fg;gLj;jg;gLfpwJ 

vd;gijf; fUJf. ,U Kjd;ikg; gbfspd; Nru;f;ifia mj;jhf;fj;jpd; g+uz rkg;gL 

j;jpa rkd;ghL MFk;.

  gb 1 :  NO2(g) + F2(g)   NO2F(g) +  F(g)   

  gb 2 :   NO2(g) + F(g)   NO2F(g)    

KOj;jhf;fk;:  2NO2(g) + F2(g)   2NO2F(g)

,q;F ,U gbfSNk ,U %yf;$w;Wj; jhf;fq;fs;

  jhf;ftPjk; 1 = k1 [NO2(g)] [F2(g)]

  jhf;ftPjk; 2 = k2 [NO2(g)] [F(g)]

,q;F gb1 MdJ jhf;f epu;zag;gbahf ,Ug;gJld; K1 = K vd;gjhYk; ,J xl;Lnkhj;jj;  

jhf;ftpjpf;Fr; rkkha; ,Uf;fpwJ. ,g;nghwpKiwapy; NO2 %yf;$w;wpd; ,uz;lhtJ 

%yf;$W jhf;f epu;zag;gbf;Fg; gpd;dNu jhf;fj;jpy; <LgLfpwJ. mjdhy; mJ jhf;f 

tpjpapy; ,lk;ngwtpy;iy.

                                                          

Nkw;Fwpg;gpl;l cjhuzq;fspd;gb jhf;fkhdJ gy;NtW gbfspD}L ,lk;ngw;whYk; jhf;f 

tpjpahdJ jhf;ftPj epu;zag;gb (kpf nkJthdgb) apNyNa jq;fpapUf;Fk;.

2-bromo-2-methylpropane ,w;Fk; Ijnuhl;irl; (OH-) mad;fSf;Fk; ,ilapyhd jhf;fj;ijf;                                                                                     

fUJf.

   (CH3 )
3 C-Br  +  OH-   → (CH3 )3 COH+ Br -  

xl;Lnkhj;jj; jhf;fj;jpd;gb GNuhkpd; mZthdJ OH $l;lj;jpdhy; gpujpaplg;gLfpd;wJ.

KjyhtJ gbapy;> xU %yf;$w;Wj; jhf;fj;jpy; C - Br gpizg;ghdJ cilf;fg;gl;L 

mad;fs; Njhw;Wtpf;fg;gLfpwJ.

   (CH3 )3 CBr→ (CH3 )3 C
+  + Br-  : nkJthdJ
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fhgd; GNuhkpd; gpizg;ghdJ rw;W typik tha;e;jJ vd;gjhy; ,J kpf nkJthd 

khw;wkhFk;. Mdhy; jhf;ff; fyitapy; Ijnuhl;irl;L mad;fspd; nrwpT mjpfkhf 

,Ue;jhy; mit tpiuthf Neu; mad;fSld; ,iztjdhy; mj;jhf;fg;gbKiw kpfTk; 

NtfkhdJ. ,q;F kpf Ntfkhd ,U %yf;$w;Wj;jhf;fk; %yk;> xl;rprd; mZtpd; jdpr; 

Nrhb ,yj;jpud;fisg; gad;gLj;jpf; fhgdpw;Fk; xl;rprdpw;Fk; ,ilNa xU Gjpa gq;fPl;L 

tYg; gpizg;G cUthf;fg;gLk;.

   (CH3 )
3 C++ OH-  → (CH3 )3 C - OH  : tpiuthdJ

,j;jhf;fkhdJ ,U gbfspy; elf;fpwJ vd;gijAk; mit gpizg;Gf;fs; ciljy;> 

cUthjy; vd;gtw;Wld; njhlu;Ggl;Ls;sijAk; mg;gbKiwfs; ntt;NtW jhf;f  

Ntfj;ij nfhz;Ls;sJ. (xd;W NtfkhdJ kw;iwaJ nkJthdJ) vd;gijAk; ,g;  

nghwpKiw vLj;Jf;fhl;LfpwJ.

Nkw;Fwpg;gpl;l jhf;fj;jpw;fhd mDgt jhf;ftpjpahdJ gpd;tUkhW vOjg;glyhk;.

   jhf;ftPjk; = k[(CH3 )3 C-Br]

MfNt jhf;fk; (CH3)3CBr rhu;ghf Kjyhk; tupirahfTk; OH- mad;fs; rhu;ghf g+r;rpa 

tupirahfTk; mikAk;. Mjyhy; OH-  mad;fspd; nrwpT jhf;f tPjj;ijg; ghjpf;fhJ.

OH- mad;fs; ,j;jhf;fj;jpd; nkJthd gbapy; gq;Fgw;wp ,Ue;jhy; mtw;wpd; nrwpit                                                                                 

mjpfupf;Fk;NghJ jhf;fk; Ntfkile;J ,Uf;Fk;. Mdhy; mit Ntfkhd gbapy; 

,lk;ngWtjhy; mtw;wpd; nrwpT vt;tpjkhd jhf;fj;ijAk; Vw;gLj;jhJ.

OH- mad;fspd; nrwpT mjpfupf;fg;gLk;NghJ Ntfkhd gbapd; jhf;ftPjk; ,d;Dk;              

mjpfupf;Fk;. Mdhy; ,J KOj;jhf;fj;jpd; jhf;ftPjj;jpy; Fwpg;gpl;lj;jf;fsT khw;wj;ij 

Vw;gLj;jhJ Vnddpy; mJ kpf nkJthd gbapNyNa ngupJk; jq;fpapUf;fpwJ.

cjhuzk; : nghUj;jkhd nghwpKiwia Cfpj;jy; A, B vd;gtw;Wf;fpilapyhd ,U 

%yf;$w;W Kjd;ikj; jhf;fk; xd;wpd; jhf;ftupirahdJ A rhu;ghfTk; B rhu;ghfTk; 
Kjyhk; tupir vd gupNrhjid uPjpahf mwpag;gLfpwJ.

MfNt jhf;ftPjf; Nfhit>

  jhf;ftPjk; = k [A][B]

gpd;tUk; ,U nghwpKiwfisf; fUJf

  nghwpKiw 1

  A  → C+D  ; nkJthdJ

  B +  C →E  ; tpiuthdJ    

  nghwpKiw 2

  A +  B →  D + E  ; nkJthdJ  

,J re;ju;g;gj;jpy; jhf;fkhdJ A, B rhu;ghf Kjyhk; tupirf;FupaJ. MfNt A, B 
Mfpa ,U%yf;$WfSk; nkJthd gbapy; gq;Fgw;wNtz;Lk;. Mifahy; nghwpKiw 2  
rhj;jpakhf mikAk;.

nghwpKiw 1 jtwhdJ. ,q;F A %yf;$W kl;LNk nkJthd gbapy; gq;Fgw;WfpwJ. 

B ,jpy; gq;Fngwtpy;iy. MfNt jhf;ftPjr; rkd;ghL

  jhf;ftPjk; = k[A]
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1.10.6 njhlu;r;rpahd (Kjd;ik) jhf;fq;fs;

Nkw;Fwpg;gpl;l jhf;fgbfs; / nghwpKiwfspd;gb ,ilepiy xd;wpD}lhfr; nry;Yk;                 

jhf;fq;fs; gpd;tUkhW Fwpg;gplyhk;.

  A →  I → P
k1 k2

Nkw;Fwpg;gpl;l jhf;fk; njhlu;r;rpahd Xu; %yf;$w;Wj; jhf;fk; vd miof;fg;gLk;. Vnddpy;                                                                                    

xU jhf;fp xt;nthU gbKiwfspYk; <LgLtJld; Kjyhk; gbNa jhf;f epu;zagbahFk;.                                                                               

mg;gbnahU nrad;Kiwf;F>

(i) A ,d; gpupifailjypd; %yk; A ,d; nrwpT FiwtJld; mJ kPs epiwT 

nra;ag;glkhl;lhJ. MfNt jhf;ftPjr; rkd;ghL

    tPjk; =k1 [A]

(ii) ,ilepiy I MdJ A apypUe;J k1 [A] vDk; jhf;ftPjj;jpy; cUthfpd;wJ. NkYk; 

k2 [A] vDk; tPjj;jpy; P Mfr; rpijtilfpwJ. ,J kpf Ntfkhf ,lk;ngWfpwJ.

(iii) tpisT P MdJ D ,ypUe;J K2 [I] vDk; Ntfkhd jhf;f tPjj;jpy; cUthfpwJ 

NkYk; ,J FiwtilahJ.

 MfNt ,jpypUe;J gpd;tUtdtw;iwf; Fwpj;J fhl;lKbAk;

(i) Neuj;Jld; jhf;fp A d; nrwpT FiwtilfpwJ

(ii) ,ilepiy I ,d; nrwpT xU cau; ngWkhdj;jpw;F mjpfupj;Jg; gpd;du; rpWNeu 

,ilntspapy; g+r;rpakhFk;.

(iii) tpisT  P ,d; nrwpT g+r;rpaj;jpypUe;J mjpfupj;J xU Fwpj;j ngWkhdj;ij  

milAk;. mg;ngWkhdk; jhf;fj;jpd; gPrkhd Fzfj;jpy; jq;fpapUf;Fk;.

,it gpd;tUk; glk; (cU 1.25) %yk; vLj;Jf;fhl;lg;glyhk;.

       Neuk; V

r
h
u
;G
r
; 
n
r
w
pT

                

cU 1.25  A →  I → P
k1 k2  vDk; njhlu; jhf;fj;jpy; I vDk; ,ilepiy cUthfp mJ mLj;j gbapy; 

jhf;fkiltjhy; mjd; nrwpT Neuj;Jld; g+r;rpakhfpd;wJ.

njhlu; jhf;fj;jpy; A, I, P vd;gtw;wpd; nrwpT

,jid ehk; gpd;tUkhW NtW tifapy; Nehf;FNthk;

  gb 1:  A →  I
k1  I  

  gb 2:  A →  I
k2  P 

xl;Lnkhj;jj; jhf;fk; :  A →  P
k  

,ypUe;J A, I, P vd;gtw;wpd; nrwpTfs; Neuj;Jld; khw;wkilfpwJ vd;gij Cfpf;fyhk;. 
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jhf;fj;jpy; <LgLk; ,dq;fspd; nrwpTfspd; khw;wj;ij tpsq;ff; nfhs;tjw;F xt;nthU 

gbapdJk; rhu;G jhf;ftPjj;ijf; fUj;jpw;nfhs;tJ Kf;fpakhdJ. ve;jnthU re;ju;g;gj; 

jpYk; jhf;fk; eilngWk;NghJ A,d; nrwpT FiwtiltJld; tpist P ,d; nrwpT 
mjpfupf;Fk;. Mdhy; ,ilepiy I ,d; nrwpT vd;dthf ,Uf;Fk;. ,J xU gbapy; 
cUthfp mLj;jgbapy; gad;gLj;jg;gLfpwJ.MfNt ,jd; nrwpT jhf;fk; njhlq;Fk; 

NghJk; KbAk;NghJk; g+r;rpakhf ,Uf;fNtz;Lk;. Mdhy; mjw;fpilNa jhf;fk; eil 

ngWk;NghJ mg;ngWkhdk; g+r;rpakhf ,Uf;fKbahJ. ,ij nrwpT - Neu tiugpy; 

mtjhdpf;fMbAk;. cU 1.26 ,tw;wpd; nrwpT - Neu tiuig %d;W re;ju;g;gq;fspy; 

fhl;LfpwJ.

   Neuk; V
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cU 1.26 (a) gb 2I tpl gb 1 tpiuthdJ (b) gb 1 I tpl gb 2 rpwpJ tpiuthdJ  (c) gb 
1 I tpl gb 2 kpf tpiuthdJ 

 (a) ,y; Kjw;gbahdJ ,uz;lhk; gbia tpl NtfkhdJ Muk;gj;jpy; a→I 
cUthFk;NghJ> I Njhd;Wk; tPjkhdJ gb2 ,y; I Efug;gLk; tPjj;jpYk; cau;T 
MFk;. MfNt I ,d; nrwpT Neuj;Jld; mjpfupf;Fk; gpd;du; A FiwtjhYk; I 
,d; nrwpT mjpfupg;gjhYk; I Njhd;Wk; tPjk; FiwtNjhL> mJ Efug;gLk; tPjk; 
mjpfupf;Fk; ,e;Neuj;jpy; I apd; nrwpT Fiwa Muk;gpf;Fk;. ,Wjpapy; A,I apd; 
nrwpTfs; jhf;fk; fpl;lj;jl;l epiwTw> fpl;lj;jl;lg; g+r;rpaj;jpw;Ff; FiwAk; 

(b) ,y; gb 2 MdJ gb 1I tplr; rpwpJ NtfkhdJ ,q;F I MdJ tpiuthf Efug;gLt 

NjhL ,jd; nrwpT (a) ,y; cs;sJNghd;W mjpfkhff; fl;bnaOg;g KbahJ.

(c) ,y; gb2 MdJ gb1 I tpl kpfTk; NtfkhdJ ,q;F I MdJ fpl;lj;jl;l  

Njhd;wpa clNdNa Efug;gLfpwJ. I ,d; nrwpthdJ fUj;jf;f kl;lk; xd;wpw;F vg;Ngh 
Jk; cauhJ. mj;Jld; gupNrhjid apy; mtjhdpf;fj;jf;f mstpw;F

mjd; nrwpT xUNghJk; ,uhJ.

C Nghd;w re;ju;g;gk; xd;wpy;> ,ilepiy Njhd;wpajh ,y;iyah vd;gJ fl;lhakhfj;  

njupa Ntz;bajhFk;. ,ilepiyahdJ Neubahff; fl;lhakhfj; njupa Ntz;ba-

jhFk;. ,ilepiyahdJ Neubahf mtjhdpf;fg;glhtpl;lhYk; mJ cz;L vd;gij  

ep&gpf;f Nkyjpf gupNrhjidfis xOq;FgLj;j KbAk;. xg;Gf;nfhs;sg;gl;l ,ilepiy 

Ald;  jhf;ff;$ba Nrhjidg; nghUisr; Nru;j;J vjpu;ghu;f;Fk; tpisT tUfpwjh vd 

mtjhdpg;gJ ,k;Nkyjpfg; gupNrhjidfspy; xd;whFk;. mjdhy; ,ilepiy cz;L 

vd;gjw;fhf Mjhuj;ij vq;fshy; ngwKbAk;.

1.10.7 nghwpKiw xd;wpy; Kd; rkepiy ,Ug;gjw;fhd re;ju;g;gq;fs;

cjhuzk; 1 : jhf;fk; A  + B →  P ,d; nghwpKiwia

    A ⇌  I  :tpiuthdJ

    I +  B →  P :nkJthdJ

,q;F 2k; gb nkJthd gbahf ,Ug;gNjhL jhf;fpfs; A, B Ald; ,ilepiy I 
MdJ rkepiy milfpwJ. MfNt ,g;nghwpKiwahdJ jhf;fpfSk; ,ilepiyAk;  

rkepiyapypUf;Fk; xU Kd; - rkepiyiaf; nfhz;bUf;Fk;.
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,ilepiy Njhd;Wk; tPjKk; mJ kPsj; jhf;fpfshfr; rpijAk; tPjKk; tpisTfs; 

Njhd;Wk; tPjj;jpYk; kpf tpiuthf ,Uf;Fk; re;ju;g;gq;fspNyNa Kd; - rkepiy  

Njhd;Wk;.

jhf;fj;jpd; tPjkhdJ nkJthd gbahy; jPu;khdpf;fg;gLk; MfNt nkJthd gbapd;             

jhf;fr; rkd;ghL

jhf;ftPjk; =  k [B] [I] vd;gjhy; jug;gLk;tPj tpjpapy; ,ilepiy I Njhd;WtNjhL> I 
MdJ A Ald; rkepiyapy; ,Ug;gJk; njupe;j tplakhFk;. MfNt Kjw;gbapd; rk 

epiy khwpyp Kc.

  Kc   = 
   [I]     

              
                 [A]  MFk;  

       [I] =  Kc [A]  

MfNt jhf;ftPjk; = k [B] Kc [A]

    = k Kc  [A][B] MFk;.

,J tPjkhwpyp kw;Wk; rkepiy khwpypfSf;fpilapyhd njhlu;gpd; %yk; ,d;Dk; rpwpJ   

khw;wpaikf;fg;glyhk;. kf, kr vd;gd Kw;jhf;fk;> gpw;jhf;fk; vd;gtw;wpd; tPjkhwpypfs; 

vdpd;

         kf
   Kc =         

      
  

        kr 

vd vOjg;glyhk;

,Wjpahf> 

  jhf;ftPjk; = k  kf 

    kr  [A][B]

  jhf;ftPjk; = k'  [A][B]

tPj tpjpahdJ KJd;Kiwahd ,U %yf;$w;wj;jhf;fk; xd;wpdij xj;jpUg;gij ,J 

fhl;LfpwJ.

,d;DnkhU cjhuzj;ij Nehf;FNthk;

  jhf;fk;  A  + B →  P apd; nghwpKiwia

    A+B (⇌)  I  : tpiuthdJ

    I +  A →  P : nkJthdJ
    ______________

xl;L nkhj;jj; jhf;fk;: 2A +B →  P

jhf;ftPjkhdJ nkJthd gbahy; jPu;khdpf;fg;gLk; nkJthd gbapd; jhf;fr; rkd;ghL>

  jhf;ftPjk; =  k [A] [I] vd;gjhy; jug;gLk;

tPj tpjpapy; ,ilepiy I Njhd;WtNjhL I MdJ B, A Ald; rkepiyapy; ,Ug;gjd; 

fhuzkhf> Kjw;gbapd; rkepiy khwpyp Kc

   Kc =  [I]
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         ([A][B])   

  /   [I]   =   Kc [A][B] 

   / jhf;ftPjk;  =  kKc [A][A][B]

                      =  k' [A]2 [B]

MfNt tPjtpjpahdJ Kk;%yf;$w;W Kjd;ikj; jhf;fj;jpw;Ff; fl;Lg;gLfpwJ.

cjhuzk; 2

H2(g) kw;Wk; I2(g) ,w;F ,ilapyhd thA mtj;ijj; jhf;fkhdJ NkNyAs;s jhf;f 

tiffSf;F cjhuzkhFk;.

   H2(g) + I2(g)  →    2HI(g)

,J %yf;$w;W maBid mZf;fshf khw;Wk; tpiuthd Kd; rkepiyj; jhf;fk; 

xd;iw nfhz;Ls;sJ.

   I2(g)  →    2I(g)

gpd; ,e;j mZ maBd; %yf;$w;W IjurDld; jhf;fKw;W> nkJthd ,uz;lhk; gbapy; 

HI I Njhw;Wtpf;fpwJ.

   H2(g) + 2I (g)  →    2HI(g)

jhf;f tPjkhdJ nkJthd gbapy; jPu;khdpf;fg;gLk; nkJthd gbapd; jhf;fr; rkd;ghL>

   jhf;ftPjk;  =  k [H2(g)] [I(g)]2

tPj tpjpapy; ,ilepiy I(g) ,d; nrwpT Njhd;WtNjhL I (g) MdJ I2(g) cld;  

rkepiy ,Ug;gjdhy; Kjw;gbapd; KC

   KC = [I(g)]2 / [I2 (g)]    

          [I(g)]2 = Kc [I2 (g)]  

     jhf;ftPjk;  = kKc [I2 (g)][H2 (g)]

     jhf;ftPjk; = k' [I2 (g)][H2 (g)]

MfNt jhf;f tPjkhdJ H2(g) , I2(g) vd;w ,uz;bd; nrwptpYk; jq;fpAs;sJ.

cjhuzk; 3

,t; cjhuzj;jpy; Kjw;gbahdJ tpiuthd kPSk; jhf;fkhFk;. fPNo jug;gl;Ls;s              

iejurd; Xnuhl;irl;bd; xl;rpNaw;wj;ijf; fUJf.

   2NO(g) + O2(g) → 2NO2(g)

mtjhdpf;fg;gl;l tPjtpjp

   jhf;ftPjk; = k [NO(g)]2 [O2(g)]

jhf;fkhdJ gpd;tUk; nghwpKiwiaf; nfhz;Ls;sJ.

  gb 1 :   NO(g) + O2(g) → NO3(g) :  tpiuT 

  gb 2 :   NO3(g) + NO(g) → 2NO2(g) : nkJthdJ> tPj epu;zag;gb
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NkNyAs;s ,uz;L gbfspdJk; $l;Lj;njhif xl;L nkhj;j jhf;fk; 2NO(g) + O2(g) → 
2NO2(g) I jUtNjhL> ,uz;L gbfSk; ,U %yf;$w;Wj; jhf;fq;fshf cs;sd.

nkJthd gbapd; tPjtpjp

  tPjk; =   k [NO3(g)] [NO(g)]

Kjw;gbapd; rkepiy khwpyp

   Kc  = 
[NO3 (g)] 

[NO(g)]  [O2 (g)]  

     [NO3 (g)]= Kc [NO(g)][O2 (g)]  

   / jhf;ftPjk; = kKc [NO(g)] [O2 (g)] [NO(g)]

          = k1 [NO(g)]2 [O2 (g)]

ngwg;gl;l ,e;j tPjtpjpahdJ> Kjy; jug;gl;l mDgt tPj tpjpAld; khwpypahf cs;sJ. 

MfNt jhf;fj;jpd; nghwpKiwahdJ rupahFk;.

1.11 jhf;fj;jpd; rf;jp cs;tupg;glk;

Kjypy; xU gbapD}lhf> ,lk;ngWk; vspa jhf;fnkhd;iwf; fUJf A → tpisT 

xU ,urhadj;jhf;fk; xd;W ,lk;ngwj; Njitahd fhuzpfs; gw;wp Kd;du; ehk; ghu;-

j;jJ Nghy ,U Jzpf;iffs; xd;iwnahd;W Nehf;fp tUk;NghJ> mtw;wpd; ,yj;jpud; 

$l;lj; Jf;F ,ilapyhd js;SifahdJ njhlu;e;J mjpfupj;Jf; nfhz;Nl ,Uf;Fk;.  

Mifahy; ,tw;wpd; ,af;fr; rf;jpapy; rpwpJ gFjpahdJ epiyg;gz;G rf;jpahf khw;wg; 

gl;L mtw;wpd; Ntfk; FiwtilfpwJ. mit Nkhjypy; <LgLk;NghJ> Vtw;rf;jpahdJ 

Nkhjypdhy; Vw;gLk; rf;jpia tpl mjpfkhf ,Ug;gjhy;> mit tpyfpr; nry;fpd;wJ.

kf;];nty; - Nghy;l;];kd; guk;gypd;gb> NghjpasT Ntfj;Jld; mirAk; Jzpf;  

iffspy; Nkhjypd; xU gFjp Nkhjypy;> Jzpf;iffspd; ,af;fr; rf;jpahdJ  

mtw;iwg; Nghjpa tpirAld; xd;whfj; js;Sfpd;wJ. ,jd; %yk; ,j;Jzpf;ifffs;  

js;Sif kw;Wk; Vtw;rf;jpia kPwp ,izfpd;wd. ,g;gbg;gl;l Nkhjy;fspy; jzpf; iffs; 

rhu;epiyahdJ rpwg;ghf xOq;fikf;fg;gl;bUf;Fk;. me;epiyapy;> xU Jzpf; ifapy;                                                                                 

cs;s fUthdJ kw;wj; Jzpf;ifapy; cs;s ,yj;jpud;fisf; ftUfpd;wJ. mZ 

xOf;Ffs; jkf;Fs; xd;Wld; xd;W ,izfpd;wd. ,yj;jpud; jpzpthdJ ,lk;khWfp 

d;wJ. rpy gpizg;Gf;fs; ePsk; FWfp cWjpahfpd;wd. ,g;gbg;gl;l rPuhd khw;wj;jpy;> 

rpy rkaj;jpy; jhf;fpAkw;w> tpisTkw;wjhd Xu; gFjpahd gpizg;Gf;fisf; nfhz;l 

$l;lk; cUthfpwJ. ,J kpfTk; cWjpaw;wjhFk;. ,J Vtw;gl;l ,ilepiyr; rpf;fy; 

vd miof;fg;gLfpd;wJ. ,J mjp$ba epiyg;gz;G rf;jp cUthFk;. epiyapy; kl;LNk 

fhzg;gLk; vdNt jhf;fj;jpd; Vtw;rtf;jpahdJ Vtg;gl;l ,ilepiyr;rpf;fiy mila 

cjTk;. Vtg;gl;l ,ilepiyr;rpf;fiy miltjhy; jhf;fkhdJ tpisTfis cUth-

f;Fk; vd cWjpahf $wKbahJ. Vnddpy; Vtw;rf;jpahdJ ,U jpirfspYk;  khw;wk-

ilaf; $bajhFk;. ,e;j epiyapy; cUthFk;. Mdhy; Vw;fdNt cs;s gpizg;Gf;fs; 

kPz;Lk; cWjpahfpdhy;> Vtg;gl;l ,ilepiyr; rpf;fy; jhf;fpia Nehf;fp khw;wkilAk;.

Nkw;Fwpg;gpl;l khw;wj;ij tptupf;fr; rf;jp tiuglk; rpwe;j topahFk;. vt;thW  

epiyg;gz;Gr; rf;jpahdJ jhf;fk; ,lk;ngWk;NghJ khw;wkilfpd;wJ vd;gij ,jd;%yk; 

mtjhdp f;fyhk;. tiuglkhdJ jhf;fpffs;> tpisTfs;> Vtw;gl;l ,ilepiyr;  

rpf;fy; Nghd;wtw;wpd; rhu;rf;jp kl;lq;fisAk;> Kd;Ndhf;fpa> gpd;Ndhf;fpa Vtw;rf;jp-

fisAk;> jhf;fj;jpd; ntg;g cs;Siwr; rf;jpiaAk; Fwpg;gpLfpd;wJ. Xu; mfntg;gj;jh-

f;fj;jpNyh my;yJ Gwntg;gj;jhf;fj;jpNyh ,lk;ngWk; rf;jp khw;wj;ij glk; 1.27 ,y; 
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fhl;lg;gl;Ls;sthW ,yFthff; fhl;lyhk;.

        

jhf;f Ms;$W jhf;f Ms;$W

cU 1.27 xU Vtw;gl;l ,ilepiyr; rpf;fypD}lhf ,lk;ngWk; (a)  Gwntg;gj;jhf;fk; kw;Wk;  
(b) mfntg;gj;jhf;fk; vd;gtw;wpd; rf;jp tiuglk;

cU 1.27 (a) fhl;LtJ ahnjdpy; KOjhf;fKk; Gwntg;gj;jhf;fkhFk;. tpisTfs; jhf;fpfis                                                                                           

tplf; Fiwthd rf;jpiaf; nfhz;Ls;sd. vdNt jhf;fk; ,lk;ngWk; NghJ rf;jpahdJ                                                                     

ntsptplg;gLfpd;wJ. mj;Jld; Jzpf;iffs; jkf;Fs; NghjpasT Vtw;rf;jpia                    

itj;jpUe;jhy; kl;LNk jhf;fpia Vtw;rf;jp jil iaj; jhz;b nfhz;L nry;y KbAk; 

vd;gijAk; fhl;LfpwJ.

cU 1.27 (b) MdJ Xu; mfntg;gj;jhf;fj;ijf; fhl;LfpwJ cjhuzkhfg; gpd;tUk; ,U 

jhf;fq;fSk; xU gbapD}lhf xU Vtw;rf;jpfs+lhf ,lk;ngWfpd;wd.

  NO(g)  +  O3(g)  →  NO2(g)  + O2(g) Gwntg;gj;jhf;fk;

  2NOCl(g)  →  2NO(g)  + Cl2(g)  mfntg;gj;jhf;fk;

mtw;wpd; Vtw;rpf;fy; kw;Wk; epiyg;gz;Gr; rf;jp vd;gd glk; 1.28 ,y; fhl;lg;gl;Ls;sJ.

cU 1.28  thA mtj;ijapy; ,lk;ngWk; 2 jhf;fj;jpw;fhd rf;jp tiuglk; (a) Gwntg;gj;                

jhf;fk; (b) mfntg;gj;jhf;fk; ,uz;L re;ju;g;gq;fspYk;> Vtw;rpf;fypd; fl;likg;ghdJ>                                                                          

tpistpy; ,izaNtz;ba mZf;fspd; rhu;epiyia itj;Nj Cfpf;fg;gLfpd;wJ.

kw;WnkhU cjhuzj;ijf; ftdpg;Nghk;. gpd;tUk; jhf;fkhdJ GNuhkh vNjdpy; cs;s 

GNuhkpd; mZthdJ OH $l;lj;jhy; ,lk;ngau;f;fg;gl;L vjNdhy; cUthtijf; fhl;L 

fpwJ.

CH3Br(aq)  +  OH- (aq) →  CH3OH(aq)   +  Br-(aq)

NkYs;s jhf;fj;jpy; OH- ,y; cs;s kiw Vw;wj;ijf; nfhz;l xl;rprdpy; cs;sjdp 

,yj;jpud; NrhbahdJ GNuhkpDld; ,ize;Js;s fhgud Nehf;fp <u;f;fg;gLfpwJ.

GNuhkpdhdJ fhgidtpl ,yj;jpud; ehl;lj;jd;ik mjpfk; vd;gjhy; C - Br gpizg;gp 

Ys;s ,yj;jpud; NrhbahdJ GNuhkpid Nehf;fpf; fhzg;gLk;.
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,Nyrhd Neu;j;jd;ik cila fhgid Nehf;fp Ijnuhl;irl;L mad; CLUTtjhy; 

xl;rprDf;Fk; fhgDf;Fk; ,ilNa xU GJg;gpizg;G cUthf Muk;gpf;fpd;wJ. mNj 

rkak;> GNuhkpid Nehf;fp ,yj;jpud; js;sg;gLtjhy;> fhgd; GNuhkpd; gpizg;ghdJ 

cila Muk;gpf;fpd;wJ.

rpy rkaj;jpy; ,r;nrad;KiwahdJ miuthrp Kbe;jjhff; fhzg;gLk;. fhgd; mZthdJ                                                                                     

xl;rprdhy; miug;gq;F ,ize;jjhfTk; GNuhkpdhy; miug;gq;F ,ize;jjjhfTk; 

NkYk; %d;W $l;lq;fs; fhgDld; ,ize;jjhfTk; fhzg;gLk;. mjd; gpd;du; ,r; 

nrad;KiwahdJ KbtilAk; - gpizg;Gf;fs; miuthrp cile;j tz;zKk; miuthrp                                                                                  

cUthd tz;zKk; cs;s fl;likg;igNa ehk; Vtw;rpf;fy; vd;fpd;Nwhk;. mJ cr;rf; 

fl;l epiyg;gz;Gr; rf;jpia nfhz;bUf;Fk;.

Vtw;gl;l ,ilepiy rpf;fy; kpfTk; cWjpaw;wjhFk;. ,U jpirfspy; Vw;gLk; Xu;  

rpwpa khw;wk; $l Kd;Ndhf;fp efu;e;J tpisit cUthf;fNth my;yJ gpd;Ndhf;fp 

efu;e;J jhf;fpfis cUthf;fNth NeupLk; Vtw;rpf;fy; mjpcau; rf;jpia itj;jpUf;Fk; 

vd;gNj mJ gw;wpa tpNrl fUj;J MFk;.

cU 1.29 CH3Br  +  OH-   → CH3OH+ Br -  vDk; jhf;fj;jpw;fhd rf;jp cUj; Njhw;wk;

cjhuzk; 1.15

O3(g) + O(g)  → 2O2(g)  vDk; jhf;fj;jpd; Kd;Ndhf;fpa Vtw;rf;jp 19KJ mol-1 kw;Wk;  
∆H = -392KJ mol-1 MFk;. ,j;jhf;fj;jpw;fhd rf;jp tiuglj;ij tiutJld; gpw;jhf;f 

Vtw;rf;jpiaf; fzpf;Ff.

tpil

   
cU 1.30 O3(g) + O(g)  → 2O2(g)  vDk; jhf;fj;jpd; rf;jp cUj;Njhw;wk;

gpd;Ndhf;fpa jhf;fj;jpd; Vtw;rf;jpiaf; fzpf;Fk; tpjk; glj;jpy; fhl;lg;gl;Ls;sJ. mj;Jld; 

jhz;ly; epiyf;fhd fUJNfhs; fl;likg;Gk; fl;lg;gl;Ls;sJ.
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,ilepiyapD}lhf ,lk;ngWk; jhf;fj;jpw;fhd rf;jp tiuglk; (cUj; 
Njhw;wk;)

Xu; ,ilepiyapD}lhf ,lk;ngWk; gpd;tUk; jhf;fj;ijf; ftdpf;fTk;

   (CH3 )3 CBr  +  OH-   → (CH3 )3 COH+ Br -  

Kw;jhf;fj;jpy;> GNuhkpd; mZthdJ OH $l;lj;jpdhy; ,lk;ngau;f;fg;gl;Ls;sJ. NkNy 

Fwpg;gp l;lthW jhf;fkhdJ O2 gbfspy; ,lk;ngWfpwJ.

,jpy; kpf Kf;fpakhd tpj;jpahrk; ahnjdpy;> NeNuw;wk; nfhz;l maidf; fyitapy; 

mtjhdpf;f KbAk;. ,J kpfTk; cWjpaw;wJ. rpwpa Neuj;Jf;Nf fhzg;gLk;. kw;Wk; OH- 

maDld; (my;yJ kPz;Lk; GNuhikl;L maDld;) jhf;fkilAk;

jhf;fpfSf;fpilapyhd ntg;gTs;Siw jiliatpl Kjw;gbapd; tpisT ,ilepiyf; 

fhd ntg;gTs;Siwj; jil FiwthFk;. mj;Jld; ,jpypUe;J ehk; tpisT cUth 

tjw;F kpFjpahd rf;jp fhzg;gLfpwJ. jhf;fj;jpw;Fg; gpd;Kfkhfr; nry;tjw;F kpfTk; 

mjpf rf;jp Njitg;gLk;. Ts1, Ts2 vd;gd jhf;fpfSf;Fk; tpisTfSf;Fk; mtw;wpd; 

,ilepiyf;Fk; ,ilapyhd khw;W epiy MFk;. xt;nthU xOq;fpYk; mZf;fs; 

cau;rf;jpf;Fupa epiyf;Fr; nry;Yk; Xu; epiy fhzg;gLk;.

cU 1.31 ,uz;L jhf;fq;fspw;fhd rf;jp cs;tupg;glk; fhl;LfpwJ. (a) jhf;fk; nkJthfj; 
njhlq;Fk;gb> (b) tpiuthd gbAld; jhf;fk; njhlq;Fk; ,U jhf;fq;fSk; mf 

ntg;gkhdit xt;nthU jhf;fKk; xU rf;jp cr;rkhWepiygbiaf; nfhz;bUf;Fk;. 

,ilepiyfs; jhf;FjpwDila cWjpaw;witahFk;. vdNt mtw;wpd; rf;jpahdJ                                                                              

jhf;fp> tpisTfspd; rf;jpia tpl mjpfkhFk;. Ntfk; Fiwe;jgb (jhf;ftPj 

epu;zag;gb) a ,y; gb 1, b ,y; gb 2 mjpfkhd Vtw;rf;jpiaf; nfhz;bUf;Fk;.
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2. ,urhadr; 

rkepiy

cs;slf;fk; 

2.1 rkepiy vz;zf;fU

2.1.1 ngsjpfr; nrad;Kiwfspy; rkepiy

2.1.2  ,urhadr; nrad;Kiwfspy; rkepiy

2.1.3  ,urhad rkepiy tpjp kw;Wk; rkepiy 

khwpyp

2.1.4  xU jhf;fj;jpw;fhd rkepiy tpjp> 

rkepiy khwpypf;fhd Nfhit

2.1.5  jhf;fj;jpd; msT

2.1.6 ntt;NtW tbtpyhd rkepiy khwpypf; 

Nfhitfs; 

2.1.7  thAj; njhFjpfspy; rkepiy khwpyp

2.1.8  gy;ypdr; rkepiy

2.1.9 gy;gbj; jhf;fq;fspw;Fr; rkepiy 

khwpypf;fhd Nfhitfs;

2.1.10 rkepiy khwpypapd; mbg;gilapy; 

jhf;fk; eilngWk; jpiria vjpu;T 

$WjYk; fzpg;gPLfSk;

2.1.11 rkepiyr; nrwpTfisf; fzf;fpLjy;

2.1.12 rkepiyiag; ghjpf;Fk; fhuzpfs;

2.2  ePu;f;fiury;fspy; mad; rkepiy

2.2.1  mkpyq;fs;> %yq;fs; (mj;Jld; 

cg;Gfs;)

2.2.2  ,iz mkpy - %yr; Nrhbfs;

2.2.3  mkpyq;fs; %yq;fs; Mfpatw;wpd; 

madhf;fk;

2.2.4  ePupd; madhf;f khwpyp mjd; mad; 

ngUf;fk;

2.2.5  pH msTj;jpl;lk;

2.2.6  nkd;dkpyq;fSk; mkpy madhf;f 

($l;lg; gpupif) khwpyp

2.2.7  nkd;%yq;fs; mtw;wpd; madhf;f 

khwpypfSk;

2.2.8  Ka, Kb vd;gtw;wpw;F ,ilapyhd 

njhlu;G

2.2.9 cg;Gfspd; ePu;g;gFg;G mtw;wpd; 

fiury;fspd; pH 

2.2.10 xU nghJ maidf; nfhz;l ePu;f; 

fiury;fs;

2.2.11 fdkhd epakpg;Gfs;

2.2.12 ,U> gy; %y mkpyq;fs; ,U> gy;mkpy 

%yq;fs;

2.2.13 mkpy - %yf; fhl;bfs; 

2.3   jhq;fw; fiury;fs;

2.4  fiujpwd; rkepiyfs;

2.4.1  mad; kw;Wk; gq;fPl;Lr; Nru;itfspd; 

fiury;fs;

2.4.2 fiujpwd; kw;Wk; (fiujpwd; ngUf;fj; 

jpw;fhd fzpg;Gf;fs;

2.4.3  fiujpwd; / fiujpwd; ngUf;ff; 

fzpj;jy;fs;

2.4.4  tPo;gbT Njhd;Wtij vjpu;T $wy; 

2.4.5  fiujpwidg; ghjpf;Fk; fhuzpfs;

2.4.6  pH ,d; tpisT

2.4.7 gz;gwpgFg;gpy; (fw;wad;) fiujpwd; 

ngUf;fj;jpd; gpuNahfk;

2.5  mtj;ijr; rkepiy

2.5.1 xU %ba nfhs;fyj;jpy; cs;s 

jputj;jpy; Mtpahjy;

2.5.2  rkepiy (epuk;gy;) MtpaKf;fj;jpid 

msj;jy;

2.5.3  ntg;gepiyAld; epuk;gy; MtpaKf;fj; 

jpd; khWif

2.5.4  nfhjpepiy

2.5.5  Mtpahjypy; ntg;gTs;Siw

2.5.6  gjq;fghjYk; gbj;Jk; 

2.5.7  mtj;ij tiuGfs; 

2.6  Jtpj jputj;njhFjpnahd;wpd; jput - 

Mtpr; rkepiy

2.6.1  ,yl;rpaf; fiury;fspd; ,ay;Gfs;

2.6.2  fyf;Fk; jftw;w jput - jputj; 

njhFjpfs;

2.7  gq;fPl;L guk;gw; Fzfk;

rkepiy
Neuk;

n
r
w
pT
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mwpKfk;

Kd;ida myFfspy;> ,urhadj; jhf;fq;fs; gw;wpa Kf;fpakhd tpdhf;fis ehk; 

Muha;e;Njhk;. ahJ epfo;fpd;wJ> vt;tsT tpiuT> ve;jg; nghwpKiw %yk; mJ epfo;fpd;wJ? 

'mJ vt;tsT J}uj;jpw;F epfo;fpd;wJ"? vd;gJ gw;wp mwpjy; kpfj; Njitahf cs;sJ. 

rkd;gLj;jg;gl;l ,urhadr; rkd;ghl;bd; gPrkhdk;> jhf;fj;jpd; ,af;ftpay; vd;gd KiwNa 

Kjy; ,uz;L tpdhf;fSf;Fk; cupa tpilfis tpsf;Ffpd;wd. ,t;tyfpy;> jhf;fpfspdJk; 

tpisTfspdJk; nrwpTfs; NkYk; khw;wkilahj epiy> mjhtJ rkepiyia mila 

Kd;G jhf;fk; Kw;Wg;ngWtij Nehf;fp vt;tsT J}uk; epfo;e;Js;sJ vd;Dk; tpdhtpw;F 

tpil fhz;gij ehk; ghHf;fpd;Nwhk;. jhf;fpfspdJk; tpisTfspdJk; nrwpTfs; Neuj;Jld; 

khwhJs;sNghJ ,e;epiy milag;gLfpd;wJ. ngsjPfr; nrad;KiwfSf;Fk; ,urhadr; 

nrad;Kiwfspw;Fk; rkepiy epWtg;glyhk;. gupNrhjid epge;jidfs;> jhf;fpfspd; 

jd;ik Mfpatw;iwg; nghWj;Jj; jhf;fk; tpiuthf my;yJ nkJthff; fhzg;glyhk;. 

%ba nfhs;fyj;jpYs;s jhf;fpfs; xU Fwpj;j ntg;gepiyapy; jhf;fKw;W tpisTfisj; 

jUk;NghJ> jhf;fpfspd; nrwpT rpyNeuk; tiu Fiwe;J nry;Yk;> mNjNeuk; tpisTfspd; 

nrwpT mjpfupj;Jr; nry;Yk; mjd; gpd;G jhf;fpfspNyh tpisTfspNyh nrwpTfspy; khw;wk; 

Vw;glhJ. njhFjpapd; ,e;epiy ,af;fr; rkepiyahFk;> Kd;Kf gpd;Kf jhf;fq;fspd; 

tPjq;fs; rkkhf tUk;. ,e;j ,af;fr; rkepiyapy; mKf;fk;> fiurypd; epwk;> xU 

khwh ntg;gepiyapy; fiurypd; nrwpT Nghd;w ngUk;ghHitf;Fupa ,ay;Gfspy; khw;wk; 

,y;yhjpUg;gJ ,dq;fhzg;gl;Ls;sJ. vdpDk;> mZ kl;lj;jpy;> mZf;fs;> mad;fs;> 

%yf;$Wfs; jhf;fj;jpy; <LgLfpd;wd. xU njhFjp thAntdpy;> rkepiy epge;jidapy; 

gjhHj;jq;fspd; msTfis> gFjp mKf;fq;fs; gpujpepjpj;Jtg;gLj;Jfpd;wd.

jhf;fpfspd; nrwpTfs; / mKf;fq;fs;> ntg;gepiy Nghd;w gupNrhjid epge;jidfSld; 

rkepiyapy; jhf;fk; epfo;e;Js;s msT NtWgLk;. ngsjPf ,urhadr; nrad;KiwfSld; 

rk;ge;jg;gl;l rpy Kf;fpakhd ePHf;fiury;fspy; mad;fs; rk;ge;jg;gLk; rkepiyapy;> 

mjhtJ mad; rkepiy vd miof;fg;gLk; gFjpapy; ifahsg;gLk;. ,Wjpahf thAj;jputj; 

njhFjpfspy; rkepiy fye;Jiuahlg;gLk;.

2.1 rkepiy vz;zf;fU

jhf;fpfs; Af;Fk; Bf;Fkpilapy; ,urhadj; jhf;fk; eilngw;W C, D Mfpa tpisTfs; 

cz;lhfpd;wd> vdf; fUJf. jhf;fk; eilngWtjw;Fg; NghjpasT Neuk; tplg;gl;lgpd;G> 

gFg;gha;T nra;jnghOJ C k;> D k; kl;Lk; ,Ug;gjhff; fhzg;gl;lJ. vdNt jhf;fk; Kw;W 

ngw;Wtpl;lJ vd tpsq;fpnfhs;sg;gLfpwJ. vdNt jhf;fj;ijg; gpd;tUkhW vOjyhk;.

  A + B    →   C + D      ..............................(1)

,j;jhf;fj;jpy;> jhf;fk; eilngWk; ghj;jpuk; %bajhf ,Ug;gpDk; gpd;Kfj; jhf;fk; 

eilngw;W kPsTk; jhf;fpfs; xUNghJk; cUthfhJ. xU jhf;fk; Kw;Wngw;W> xUNghJk; 

gpd;Kfj;jpirapy; eilngwkhl;lhjhapd; mj;jhf;fk; kPshj;jhf;fk; vdg;gLk;. vt;thwhapDk;> 

NghjpasT Neuk; jhf;fk; eilngwtpl;l gpd;dUk;> A, B  apDld; C Ak; D Ak; fhzg;gbd; 

mj;jhf;fk; xUNghJk; Kw;Wg;ngwkhl;lhJ vd;gjhFk;. mjhtJ Muk;gj;jpy; jhf;fk; 

eilngw;W xU Fwpj;j fhy msT Neuk; tiu C Ak; D Ak; cUthFk;. mj;Jld; NkYk; 

jhf;fk; Neuk; mjpfupf;Fk;NghJ C, D %yf; $Wfs; jpUk;gTk; A, B %yf;$Wfis 

cUthf;f Muk;gpf;Fk;. ,t; Kiwapy; jhf;ff; fyit vg;NghJk; A, B, C, D Mfpatw;iw 

ntg;gepiy> mKf;fk;> Cf;fp Nghd;w  fhuzpfisg; gpuNahfpf;Fk;tiu fhytiuaiwapd;wpf; 

nfhz;bUf;Fk;. xU jhf;fk;> Kw;jpirapNyh md;wp gpw;jpirapNyh Kw;Wg;ngw khl;lhjhapd; 

mj;jhf;fq;fs; rkepiyj; jhf;fq;fs; (my;yJ kPSk; jhf;fq;fs;) vd miof;fg;gLk;. 

mj;Jld; mj;njhFjp> rkepiyia mile;J tpl;lnjdf; $wg;gLk;. rkepiyapy; ,Uf;Fk; 

jhf;fpfisAk;> tpisTfisAk; nfhz;l fyit rkepiyf; fyit vdg;gLk;. mj;Jld; 

mt;tifj; jhf;fq;fspd; rkd;ghL gpd;tUkhW Fwpf;fg;gLk;.
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 A + B   ⇌  C + D      ..............................(2)

Kd;> gpd; Mfpa ,UjpirfspYk; eilngWk; jhf;fq;fisf; Fwpg;gjw;F ehk; rkd; 

nra;j rkd;ghl;bd; ,U mk;Gf;FwpfSs; ⇌ xd;W jhf;fpfspypUe;J tpisTfisr; Rl;bf; 

fhl;Lfpd;wJ. kw;iwaJ tpisTfspypUe;J jhf;fpfisr; Rl;bf; fhl;Lfpd;wJ. Kw;Wg;ngWk; 

jhf;fk;> rkepiyia milAk; jhf;fk; Mfpa ,U epfo;TfSk; fPNo cs;s glk; 2.1 ,y; 

fhl;lg;gl;Ls;sJ.

→→

cU 2.1  Neuj;Jld; jhf;fpfspdJk; tpisTfspdJk; nrwpT khw;wk; (a) kPshj; jhf;fj;jpw;Fk; 
(b) rkepiyj; jhf;fq;fSf;Fk; jug;gl;l ntg;gepiyapy;

n
r
w
pT

n
r
w
pT

Neuk;

Kw;Wg;

ngw;W

tpl;lJ
rkepiy

Neuk;

xU kPSk; jhf;fj;jpd; Muk;gj;jpy;> Kjypy; jhf;fk; Kw;jpirapy; eilngw;W tpisTfis 

cUthf;FfpwJ. tpisTfspd; nrwpT Neuj;Jld; mjpfupf;f mit jk;kpilNa jhf;fKw;W 

kPsTk; jhf;fp %yf;$Wfis cUthf;f Muk;gpf;Fk;. xNu Ntfj;jpy; ,U vjpuhd 

jhf;fq;fs; eilngw;W jhf;fpfs;> tpisTfs; ahtw;wpYk; nrwpT khwhjpUf;Fk;. kPSk; 

jhf;fj;jpd; ,e;epiy ,urhadr; rkepiy vd tiuaWf;fg;gLk;. ,U jpirfspYkpUe;J 

xU jhf;fj;jpd; cz;ikahd rkepiyiag; ngwf;$bajhf ,Uj;jy; ,urhadr; rkepiy> 

,af;fr;nrad;Kiw vd;gij ep&g;gpf;fpd;wJ. ,t; jhf;fj;jpd; ,j;jd;ikia cU 2.2 d; 

cjtpAld; tpsf;fyhk;. jhf;fpfspd; rkepiyr; nrwpTfs; mtw;wpd; Muk;gr; nrwpTfspypUe;J 

NtWgl;lit vd;gijf; ftdj;jpw;nfhs;s Ntz;Lk;.

j
hf
;f
t
Pj
k
;

Kw;jhf;fk;

gpw;jhf;fk;

rkepiy

Neuk;

cU 2.2  nfhLf;fg;gl;l ntg;gepiyapy; ,U jhf;f tPjq;fSk; rkkhf tUk;nghOJ 

rkepiy Kw;Gw gpw;Gw jhf;ftPjq;fisr; rkkhf;Ftjd; %yk; milag;gLfpwJ. 

mj;Jld; nrwpTfspy; NkYk; khw;wk; Vw;glhJ.

xU kPSk; jhf;fk; rkepiy milAk;NghJ jhf;fpfs;> tpisTfs; Mfpa xt;nthd;wpdJk; 

nrwpTfs; Neuj;Jld; khwhJ fhzg;gLfpwJ. cz;ikahf> jhf;fp %yf;$Wfs; vg;nghOJk; 

jhf;fKw;W tpisTfspd; %yf;$Wfis cUthf;Fk;. gupNrhjid epge;jid fspd; fPo; 

tpisT %yf;$Wfs; jkf;fpilNa jhf;fkile;J mNjasT jhf;fpfis mNj Neuj;jpy; / 
rkaj;jpy; Kw;Gwj; jhf;fj;jpw;Fr; rkkhd jhf;f tPjj;jpy; Kbtpd;wp epfOk; xU nrad;Kiw. 

vdNt ,urhadr; rkepiyapy; Kd;Kf gpd;Kfj; jhf;fq;fs; xNu rkaj;jpy; Kbtpd;wpr; 
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rkjhf;f tPjj;jpy; eilngWk;NghJ Vw;gLk; rkepiy ,af;fr; rkepiy vd miof;fg;gLk; 

vd ehk; tpsq;fpf;nfhs;syhk;. 

(i)  khwhntg;gepiyapy; xU %ba njhFjpapy; ,urhadr; rkepiy xd;W Vw;gLk;NghJ 

jhf;fpfs;> tpisTfs; Nghd;w gy;NtW ,dq;fspd; nrwpTfs; khwhjpUf;Fk;.

(ii) ,Ug;gf;fq;fspypUe;Jk; rkepiyiaj; njhlq;fyhk;. xU kPSk; jhf;fj;jpd; (rkepiyapd; 

epiyia) jhf;fpfs; my;yJ tpisTfspypUe;J Muk;gpj;jhYk; kPsf;$ba jhf;fj;ij 

ngwyhk;.

(iii)  XH jpwe;j njhFjpapy; rkepiyia milaKbahJ. XH %ba njhFjpapy; xU jhf;fk; 

rkepiyia mila KbAk; Vnddpy; jhf;fpfs; my;yJ tpisTfspd; gFjpfs; 

ntspNaw KbahJ. XH jpwe;j nfhs;fydpy; thAj; jhf;fpfs; my;yJ tpisTfs; 

ntspNaw KbAk;. vdNt mq;F rkepiyia miltjw;fhd rhj;jpakpy;iy. midj;J 

jhf;fpfSk; tpisTfSk; xd;Wld; xd;W njhLifAWk; nghOJjhd; rkepiyia 

milaKbAk;.

gpd;tUk; cjhuzj;jpypUe;J NkNy fye;Jiuahba epfo;itg; Gupe;Jnfhs;s KbAk;. xU 

jhf;fpiaAk; xU tpisitAk; nfhz;l xU vspa njhFjpiaf; fUJq;fs;. iejurd; 

nuw;whxl;irl;L (N2O4(g))> iejurd; <H xl;irl;lhf (NO2(g)) kPSk; ntg;gg; gpupif. NO2(g)  
fgpy Giff;Fg; nghWg;ghf cs;sJ. Kj;jpiuaplg;gl;l N2O4 I nfhz;Ls;s ghj;jpuj;jpy; 

NO2(g)  cUthtjhy; fgpy epwk; Njhd;Wfpd;wJ. vdNt jhf;fj;ijg; ghHit %yk; 

gpd;gw;wyhk;. Vnddpy; tpisT epwKilaJ mNjrkak; jhf;fp (N2O4(g) epwkw;wJ.

N2 O4 (g) ⇌  2 NO2(g)………………….. (3)

%d;W topfspy; rkepiyailAk; ,j;njhFjpia> kPSk; jd;ikia tpsq;fpf; nfhs;tjw;F 

cgNahfpf;fyhk;. 

(i)  N2O4(g) thAit ntw;Wf; FLitapDs; cl;nrYj;Jk;nghOJ cldbahfg; gOg;G epwk; 

Njhd;WtJ. NO2 %yf;$Wfspd; cUthf;fj;ijf; Fwpf;fpd;wJ. N2O4  thA njhlHe;J 

gpupifailtjdhy;  rkepiy milAk; tiu Neuj;Jld; epwk; fLikailfpd;wJ 

my;yJ jPtpukilfpd;wJ. ,Wjpapy; rkepiy mile;J epiyahd epwj;jpy; ,Uf;Fk;. 

,e;Neuj;jpy; N2O4(g), NO2 (g) thAtpdJk; nrwpTfs; khwhjpUf;Fk;.

(ii)  J}a;ikahd  NO2(g) cld; njhlq;Ftjd; %yk; xU rkepiyia ehk; Vw;gLj;j 

KbAk;.vdNt rpy NO2(g) %yf; $Wfs; rpy N2O4 (g) I cUthf;Ffpd;wd. epwk; 

kq;Ffpd;wJ kw;Wk; rkepiyia mile;jTld; epiyahd epwr;nrwptpy; ,Uf;Fk;.

(iii)  ,e;jr; rkepiyia cUthf;Ftjw;fhd kw;WnkhU top NO2(g), N2O4(g) fyitAld; 
njhlq;FtJ MFk;. epwk; khw;wk; epw;Fk; tiu njhFjpiaf; fz;fhzpf;fTk;. epidtpy; 

nfhs;sNtz;ba Kf;fpakhd tplak; vd;dntd;why; N2O4(g), NO2(g) Mf  khWtJk; 

NO2(g), N2O4(g) thAthf khWtJk; njhlHe;J eilngw;Wf; nfhz;bUf;Fk;. ,uz;L 

khw;wq;fspdJk; Ntfk; rkkhf ,Ug;gjhy; ehk; epwkhw;wj;ijg; ghHf;f Kbatpy;iy. 

mjhtJ NO2(g) %yf; $Wfs; ePf;fg;gLk;. Ntfj;jpy; NO2 %yf;$Wfs; cUthfpd;wd. 

kw;Wk;  N2O4 %yf;$Wfs; gpupifailAk; Ntfj;jpy; mit cUthfpd;wd. cU 2.3 

,e;j %d;W #o;epiyfisAk; RUf;fkhff; $WfpwJ.
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  cU 2.3  N2O4(g) ⇌ 2NO2(g) rkepiyj; njhFjp
(a)    Neuk;
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(b)    Neuk; (c)    Neuk; (d)    Neuk;

cU 2.3 (a) Muk;gj;jpy; njhFjp NO2(g) kl;Lk; nfhz;Ls;sJ. N2O4(g) ,y;iy NO2 (g),d; 
nrwpT> MdJ N2O4(g) nrwpT mjpfupf;Fk;NghJ Neuj;Jld; Fiwtilfpd;wJ. 

(b) Muk;gj;jpy; ,j; njhFjpapy; N2O4(g) thA cs;sJ. kw;Wk; NO2(g) ,y;iy. 
N2O4(g) nrwpT Neuj;Jld; Fiwfpd;wJ. NO2(g) mjpfupf;fpd;wJ. (c) Muk;gj;jpy; 

NO2(g) kw;Wk; N2O4(g) fyit cs;sJ. vy;yhr; re;jHg;gq;fspYk;  rkepiyia 

mile;jhYk;> NO2(g) kw;Wk;  N2O4(g) rkepiy nrwpTfs; xd;wy;y vd;gij 
epidtpy; nfhs;f. (d) ,y; cs;s fyitapd; Kd;Gw gpd;Gwj; jhf;fq;fspd; 

jhf;f tPjq;fs; tpgupf;fg;gl;Ls;sJ. nrwpTfspd; msT Fwpf;fg;gltpy;iy 

vdpDk; nrwpT khw;wk; jhf;fj;jpd; gPrkhdJf;F ,izahf my;yJ rkhe;jukhf 

cs;sJ. 

rlg;nghUl;fspd; epiyapy; khw;wk; epfOk;nghOJ ngsjPf khw;wk; epfo;e;jjhff; 

$wg;gLfpwJ. rkepiy vz;zf;fUf;fs; ngsjPf epiy khw;wq;fSf;Fk; nghUe;Jk;. vdNt 

rpy vLj;Jf;fhl;Lf;fs; fPNo tpthjpf;fg;gl;Ls;sd.

2.1.1 ngsjPfr; nrad;Kiwfspd; rkepiy

ngsjPfr; nrad;Kiwfs; rpytw;iw Muha;e;jhy; mj;njhFjpfspd; rpwg;Gg; gz;Gfs; ed;F 

Gupe;J nfhs;sg;gLfpd;wd. kpfTk; tof;fkhd mtj;ij epiykhw;wr; nrad;Kiwfspw;fhd 

cjhuzq;fs; c+k; jpz;kk; ⇌ jputk;> jputk; ⇌ thA> jpz;kk; ⇌ thA

jpz;k - jput rkepiy

,q;Nf xU gjhHj;jj;jpd; jpz;k - jput tbtq;fs; rpwg;ghd ntg;gepiyapYk; mKf;fj;jpYk; 

NrHe;J ,Uf;Fk;. 1 t. k. mKf;fj;jpy;> xU gjhHj;jj;jpd; cUFepiyapy; jpz;k - jput 

rkepiy fhzg;gLk;. cjhuzkhf ePupd; jpz;k - jput rkepiy ePUf;F 273 K (0ºC), xU 
tspkz;lyj;jpy;

H2O(l) ⇌ H2O(s)
Vw;gLfpwJ  (1 atm, 101325 Pa)  ,q;F jput ePH> gdpf;fl;b ,uz;Lk; xd;whf cs;sd. 

gdpf;fl;b kw;Wk; ePupd; jpzpT Neuj;Jld; khwhJ. vd;gij ehq;fs; mtjhdpf;fpd;Nwhk;. 

mj;Jld; ntg;gepiy khwhky; cs;sJ. vt;thwhapDk;> epiyr;;rkepiy my;y. mjhtJ 

rkepiy epiyahdJ my;y. 

jputj;jpw;Fk; jpz;kj;jpw;Fk; ,ilNa cs;s vy;iyapy; jput ePupypUe;J ePH %yf;$Wfs; 

gdpf;fl;bf;F vjpuhf Nkhjpg; gug;gpy; xl;bf; nfhs;fpd;wd. kw;Wk; gdpf;fl;bapd; rpy 

%yf;$Wfs; jput mtj;ijf;Fj; jg;gpf;fpd;wd. gdpf;fl;b> ePu; Mfpatw;wpd; jpzptpy; 

khw;wkpy;iy> gdpf;fl;bapypUe;J jput ePUf;F %yf;$Wfs; khw;wkilAk; tPjk; ePH 

mtj;ijapy; ,Ue;J gdpf;fl;bahf ePH %yf;$Wfs; khw;wkilAk; tPjk;> 273 K apYk; 

tspkz;ly mKf;fj;jpYk; rkk;. gdpf;fl;b kw;Wk; ePH xU Fwpg;gpl;l  ntg;gepiy  mKf;fj;jpy;  

kl;Lk; rkepiyapy;  ,Uf;Fk;. vd;gJ ntspg;gilahdJ. xU tspkz;ly mKf;fj;jpy;  

ve;jnthU gjhu;j;jj;jpdJk; nghUspdJk; jput > jpz;k mtj;ijfs; rkepiyapy; ,Uf;Fk; 

ntg;gepiy mjd; rhjhuz cUFepiy my;yJ ciwepiy vd miof;fg;gLk;. ,t; 

cjhuzj;jpy; mj;njhFjp ,af;fr; rkepiyapy; ,Ug;gijf; fhzyhk;. mj;Jld; gdpf;fl;b 

cUFepiy my;yJ ePupd; ciwepiyapy; gdpf;fl;b cUFk; tPjKk; ePupd; ciwAk; tPjKk; 

rkkhf ,Uf;Fk;. mj;Jld; khwpypahf ,Uf;Fk;. mKf;f khw;wj;Jld; rkepiy milAk; 

ntg;gepiy khw;wkilfpd;wJ.
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jput - Mtp rkepiy

,q;Nf xU gjhu;j;jj;jpd; jputk; kw;Wk; Mtp vd;gd rpwg;G ntg;gepiyapYk;  mKf;fj;jpYk; 

xU %banjhFjpapy; xUq;Nf ,Uf;Fk;. xU gjhHj;jj;jpd; nfhjp epiyapy; 1 t. k 

mKf;fj;jpy;  jput - Mtp rkepiy cs;sJ. cjhuzkhf>  373 K (100ºC) ePupd; jputk; 
- Mtp rkepiyapy;

H2O(l) ⇌ H2O(g)

tspkz;ly mKf;fj;jpy; epfo;fpd;wJ> ,q;Nf jputk; kw;Wk; Mtp ,uz;Lk; xd;whf 

cs;sd.  xU fbfhuf; fz;zhbapy; ePiuapl;L 100 ºC ,y; ghukhdpAld; (mKf;fkhdp) 

,izf;fg;gl;l tsp ntspNaw;wg;gl;l cyHe;j ngl;bapDs; itg;gjd; %yk; xU vspa 

gupNrhjidahy; ep&gpf;fg;glyhk;. kNdhkhdpapd; tyJ Gaj;jpy; ,Uf;Fk; ,urj;jpd; 

kl;lk; nkJthf caHe;J ,Wjpahf khwhj kl;lj;ij milfpd;wJ. mNj rkak; fbfhuf; 

fz;zhbapy; cs;s ePupd; fdtsT Fiwfpd;wJ. ePH MtpahFk;nghOJ ngl;bapDs; cs;s 

thA mtj;ijf;F ePH %yf;$Wfs; NrHf;fg;gLtjhy; ngl;bapDs; mKf;fk; mjpfupj;J xU 

khwhg; ngWkhdj;ij milAk;. MtpahFk; tPjk; xU khwpyp vt;thwhapDk; ePuhtp ePuhf 

xLq;Ftjhy; mKf;fk; mjpfupf;Fk; tPjk; Neuj;Jld; Fiwtile;J nry;fpd;wJ. ,jd; 

tpisAshf Mtpahjy; ,y;yhjNghJ ,Wjpahf xU rkepiyf;F ,l;Lr;nry;fpwJ. ,J 

Fwpg;gJ thA epiyapYs;s %yf;$Wfs; jputepiyf;Fr; nry;Yk; (xLq;Fk;) tPjk; rkepiy 

milAk; tiu mjpfupf;fpd;wJ> rkepiyapy; Mtpahjy; tPjk; xLq;fy; tPjj;jpw;Fr; rkk;.

rkepiyapy; nfhLf;fg;gl;l ntg;gepiyapy; ePH %yf;$Wfshy; Vw;gLj;jg;gLk; mKf;fk; 

khwhjpUf;Fk; mj;Jld; ePupd; 'rkepiy Mtp mKf;fk;" vd;W miof;fg;gLfpd;wJ (my;yJ 

ePupd; MtpmKf;fk;). ePupd; epuk;gy; Mtp mKf;fk; ntg;gepiyAld; mjpfupf;fpd;wJ. ,q;Nf 

xU t.k  mKf;fj;jpy; xU gjhHj;jj;jpd; MtpAk; jputKk; xNu Neuj;jpy; ,Uf;Fk; ,ay;ghd 

rpwg;G ntg;gepiy nfhjpepiy vd miof;fg;gLk;. cjhuzkhf 1 t.k mKf;fj;jpy; 

ePupd;nfhjpepiy 100 ºC. ePuhtp jg;gpr; nry;ytpy;iy vd;why; jput ePH> ePuhtp ,uz;Lk; xNu 

Neuj;jpy; ,Uf;Fk;.

jpz;k - Mtpr; rkepiy

ehk; xU %ba ghj;jpuj;jpy; jpz;k maBid itj;jhy; rpwpJ Neuk; fopj;Jg; ghj;jpuk; 

Cjhepw Mtpapdhy; epug;gg;gLk;. kw;Wk; epwr;nrwpT Neuj;Jld; mjpfupf;fpd;wJ. xU Fwpg;gpl;l 

Neuj;jpd; gpd; epwr; nrwpT khwpypahfpd;wJ> ,e;j epiyapy; rkepiy milag;gLfpd;wJ. 

vdNt jpz;k maBd; gjq;fkhfp maBd; Mtpiaf; nfhLf;fpd;wJ. mj;Jld; maBd; 

xLq;fpj; jpz;k maBidf; nfhLf;Fk; rkepiyiag; gpd;tUkhW Fwpg;gplyhk;. I2(s) ⇌ I2(g)

jpz;k - jpz;kr; rkepiy 

xU Fwpg;gpl;l gspq;FUj; jpz;kkhf ,Uf;Fk; xU gjhu;j;jk; kw;nwhU gspq;FU tbtj;jpw;F 

khWk;nghOJ gspq;FU tbtk; mjd; jpl;lkhd jd;ikia xU rpwg;G ntg;gepiyapy; 

itj;Jf;nfhs;Sk;.  

1 t.k  ,U jpz;kq;fSk; rkepiyapy; ,Uf;Fk; ntg;gepiy khWntg;gepiy / jhz;ly; 

ntg;gepiy vdg;gLk;. ,J jpz;k - jpz;kr; rkepiy vdg;gLk;. cjhuzkhf jpz;kf; 

fe;jfk; rkepiyia ntspgLj;JfpwJ. mjd; khWntg;gepiyapy; jpz;kf; fe;jfk; mjd; 

rha;rJu fe;jfj;jpw;Fk; xU rupTf; fe;jfj;jpw;Fkpilapy; rkepiyiaf; fhl;Lfpd;wJ.

S(rha;rJuk;)  S(xUrupT)

2.1.2 ,urhadr; nrad;Kiwfspy; rkepiy

Vftpdr; rkepiy

Vftpdr; rkepiy> gy;ypdr; rkepiy vd ,U tiffspy; ,urhadr; rkepiy cs;sJ. 

rkepiyapy; ,Uf;Fk; ,urhadj; jhf;fq;fspy; jhf;fpfs; tpisTfs; ahTk; xNu mtj;ijapy; 
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,Ue;jhy; Vftpdr; rkepiy Vw;gl;ljhff; $wg;gLfpwJ. cjhuzj;jpw;F N2(g) + 3H2(g)  ⇌ 
2 NH3(g) 

,q;Nf midj;Jj; jhf;fpfSk; tpisTfSk; thA epiyapy; cs;sd. ,J thA - mtj;ijr; 

rkepiyf;F xU cjhuzkhFk;. ,urhadr; rkepiyapy; jhf;fpfs; tpisTfs; ahTk; jput 

mtj;ijapy; ,Uf;Fk;nghOJ jputr;rkepiy vdf; Fwpg;gplg;gLfpd;wJ. cjhuzkhf

CH3COOH(l) + C2 H5OH(l)  ⇌ CH3COOC2H5(l) + H2O(l)

thA mtj;ijr; rkepiy jput mtj;ijr; rkepiy ,uz;Lk; $l;lhf Vftpdr; rkepiy 

vd;W miof;fg;gLfpwJ.

gy;ypdr; rkepiy

xU ,urhadr; rkepiyapy; jhf;fpfspd; tpisTfspd; %yf;$Wfs; / ,dq;fs; ntt;NtW 
mtj;ijfspy; ,Ue;jhy; gy;ypdr; rkepiy Vw;gLfpd;wJ.

CaCO3(s) ⇌ CaO(s) + CO2(g)

3Fe(s) + 4H2O(g) ⇌ Fe3O4(s) + 4H2(g)

,q;Nf xU %ba ghj;jpuj;jpy; jhf;fq;fs; Nkw;nfhs;sg;gLk;NghJ> rkepiy Vw;gl;lJ /
epWtg;gl;lJ.

2.1.3 ,urhadr; rkepiy tpjp> kw;Wk; rkepiykhwpyp 

xU rkepiyf; fyitapy; cs;s tpisTfspdJk; jhf;fpfspdJk; nrwpTfSf;fpilapyhd 

njhlHig mwpe;Jnfhs;tJ Kf;fpak;. 

vt;thW rkepiyr; nrwpTfis Muk;gr; nrwpTfspypUe;J JzptJ> rkepiyf; fyitapd; 

mikg;ig khw;Wtjw;F vd;d fhuzpfisg; gad;gLj;jyhk;? ,uz;L NehHNt NtjpayhsHfs; 

Fy;l;gHf;  kw;Wk;  Nt[;  (Guldberg and Waage)  gupNrhjid  uPjpahf mjpf vz;zpf;ifahd 

rkepiyj; jhf;fq;fisf; fw;wdH. 1864 ,y; mtHfs; 'jpzpTj; jhf;f tpjp" vd miof;fg;gLk; 

xU nghJikg;ghl;il xg;Gtpj;jdu;. ,J $WtjhtJ 'xU ,urhadj; jhf;fj;jpd; jhf;ftPjk; 

jhf;fpfspd; jhf;Fj; jpzpTfSf;F tpfpjrkd;" jhf;Fj; jpzpT vd;Dk; gjk; fUJtJ 

%yHnrwpit> mjhtJ  mol dm-3 xU Fwpj;j epiyahd ntg;gepiyapy; xU jhf;fj;jpd; 

jhf;f tPjk; XuyF fdtstpy; cs;s jhf;fp%yf;$WfSf;fpilapyhd Nkhjy;fspd; 

vz;zpf;ifahy; jPHkhdpf;fg;gLfpwJ. vdNt mjd; nrwpT nghJthfj; jhf;Fj; jpzpT 

vdf; (miof;fg;gLfpwJ) Fwpg;gplg;gLfpwJ.

gpd;tUk; jhf;fj;ijf; fUJq;fs;   kf

     A   +  B  ⇌ C   +  D
                    kr
jpzpTj; jhf;f tpjpf;F ,zq;f 

Kw;Gwj; jhf;f tPjk; Rf =  kf  [A] [B]

gpw;Gwj; jhf;f tPjk; Rr=  kr [C] [D]

[A], [B], [C],  [D]  Mfpad rkepiyapy; KiwNa A, B, C ,D Mfpatw;wpd;  %yu;r;nrwpTfs; 

MFk;. Kf = Kr Mfpad KiwNa Kw;Gw> gpw;Gwj; jhf;fq;fspd; jhf;ftPj khwpypfs; 

rkepiyapy;       kf = kr

      kf  [A] [B]  =  kr  [C] [D]

      

kf [C] [D]
[A][B] kr

= 

      vd ehk; vOjyhk;.
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jpzpTj; jhf;f tpjpf;F ,zq;f 

ve;jf; Fwpg;gpl;l ntg;gepiyapYk; kf , kr khwpypfs; vd;gjhy; 
kf

kr
 xU khwpypahFk; 

kf

kr  
tpfpjk; 

rkepiy khwpyp vd miof;fg;gLfpwJ kw;Wk; ,J kc FwpaPl;bdhy; Fwpg;gplg;gLfpd;wJ. 'c' 
vd;Dk; fPo; vOj;Jf; FwpaPL jhf;fpfspd; tpisTfspd; nrwpT mbg;gilapy; kjpg;gplg;gLfpwJ 

vd;gijAk; Fwpf;fpwJ. 

rkd;ghl;il (1) gpd;tUkhW vOjg;glyhk;. 

     

[C] [D]
[A][B] 

= kc

mjhtJ khwh ntg;gepiyapy; kPSk; jhf;fnkhd;W rkepiyapy; ,Uf;Fk;NghJ> xU Fwpg;gpl;l 

jhf;fpfspd; tpisTfspd;> nrwpTfspd; tpfpjk; xU khwhj ngWkhdj;ij my;yJ kjpg;igf; 

nfhz;Ls;sJ. kc (rkepiy khwpyp)

2.1.4 xU jhf;fj;Jf;fhd rkepiy tpjp> rkepiy khwpypf;fhd Nfhit

cjhuzkhf NO2 kw;Wk; N2O4  thAf;fspd; Muk;g nrwpTfis khw;Wtjd; %yk;  25ºC apy; 
N2O4(g) ⇌ 2NO2(g) njhFjpf;Fr; nra;ag;gl;l gupNrhjid jutpd; gFg;gha;T Rthu];akhd 

Nfhyj;ijf; fhl;Lfpd;wJ. rkepiyr; nrwpT jutpd; gFg;gha;tpd; [NO2(g)] / [N2O4(g)] 
tpfpjk; vOkhwhd kjpg;Gf;fisf; nfhLj;jhYk; [NO2(g)]2 / [N2O4(g)] tpfpjk; fpl;lj;jl;l 
epiyahd / khwhj ngWkhdq;fspd; kjpg;ig mspf;fpd;wJ.

[NO2(g)]2

[N2O4(g)]
= kc

kc  nfhLf;fg;gl;l ntg;gepiyapy; xU khwpyp

,NjNghd;W xj;jtifahd ngWNgWfs; mtjhdpf;fg;gl;ld. H2(g) + I2(g) ⇌ 2HI(g)  
jhf;fj;Jf;F [HI]2 / [H2] [I2] vd;w tpfpjk; xU khwpyp. gy rkepiyj; njhFjpfspy; 

nfhLf;fg;gl;l ntg;gepiyapy; ,e;j tif fz;Lgpbf;fg;gl;likahy; xU jhf;fj;jpd; rkepiy 

Nfhitf;F xU nghJthd tbtj;ijg; ngwyhk;.

aA   +  bB    ⇌   cC   +  dD

jhf;fp ,dq;fs;  A, B, C, D  Mfpatw;wpd; gPrkhd Fzfq;fs; KiwNa a, b, c, d ahf 
,Uf;Fk;NghJ

[C]c[D]d

[A]a[B]b= kc

 

kc = rkepiy khwpyp> rkepiy khwpypapd; nghJthd tiutpyf;fzj;ijg; gpd;tUkhW 

$wyhk;.

rkd; nra;j rkd;ghl;bYs;s xt;nthU tpis nghUspd; rkepiyr; nrwpT mtw;wpd; gPrkhd 

Fzfj;jhy; tYNtw;wg;gl;l ngUf;fj;ijj; jhf;fpfspd; rkepiyr; nrwpit mtw;wpd; gPrkhd 

Fzfj;jhy; tYNtw;wg;gl;l ngUf;fj;jhy; tFf;fg;gLk;nghOJ ngwg;gLtjhFk;.

cjhuzkhf> gpd;tUk; jhf;fj;jpw;fhd rkepiy khwpypf;fhd Nfhitiaf; fUJq;fs;.

N2(g) + 3H2(g)   ⇌   2NH3(g)

 [NH3(g)]2

 [N2(g)][(H2(g)]3 
= kc
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ehk; ,t; ,urhadj; jhf;fj;ijg; gpd;Kfj; jpirapy; vOjpdhy; Gjpa rkepiy khwpypf;fhd 

Nfhit Kjyhtjd; jiyfPohdhjhf mikAk;. mj;Jld; Gjpa rkepiy khwpyp Kjyhtjhd 

rkepiykhwpypapd; jiyfPohFk;. Kc` Kc. NtWgLj;JtJ

 [NH3(g)]2 k`c

 [N2(g)][(H2(g)]3   1 
= = k`c

Kc,  Kc` ntt;NtW vz;ngWkhdq;fisf; nfhz;bUg;gjhy; rkepiy khwpypapd; ngWkhdj;ijf; 

Fwpg;gpLk; NghJ ,urhadr; rkd;ghl;bd; tbtj;ijf; Fwpg;gpLtJ Kf;fpak;. NkYk; 

rkepiy khwpypapd; Nfhitapy; cs;s xt;nthU  ,dj;jpd; ngsjPfepiy Nfhitapy; 

fhl;lg;gl;Ls;sJ Nghd;W fhl;lg;gl Ntz;Lk;.

cjhuzk; 2.1

xU rkepiyf; fyitf;Fg; gpd;tUk; mstPLfs; msf;fg;gl;ld. 500 K ,y; N2(g) + 
3H2(g)  ⇌   2NH3(g), [N2] = 3.0 × 10-2 mol dm-3, [H2] = 4.0 × 10-2 mol dm-3 

kw;Wk; [NH3] = 2 × 10-3 mol dm-3. 

Kw;Gw gpw;Gwj; jhf;fq;fs; ,uz;bw;Fk; rkepiy khwpypfis 500 K ,y; fzpAq;fs;. 

tpil

N2(g) + 3H2(g)  ⇌   2NH3(g)
   

  

my;yJ  = 0.48 mol2 dm-6

Kc  =
[NH3(g))]2

 [N2(g))] [H2(g)]3 

Kc  =
(2 ×10-3)2 (mol dm-3)2

 (3 ×10-2)  (4 ×10-2) 3(mol dm-3)4 
 = 2.083 mol-2 dm6

K`c  =
[N2(g)  ] [H2(g)  ]3 

   [NH3(g) ]2

=
     1

  2.083 mol-2 dm6K`c  =
1

  Kc 

= 
(3 × 10-2)  (4 × 10-2) 3 (mol dm-3)4

(2 × 10-3)2 (mol dm-3) 2 

= 0.48 mol2 dm-6

Fwpg;G : rkepiy khwpyp xU jhf;fj;jpw;F ,uz;L vjpH jpirfspy; tiuaWf;fg;gLk; 

NghJ rkepiy khwpypapd; mstpYk; myFfspYk; Vw;gLk; khw;wj;ij ghHf;f. 

xU jhf;fj;ijg; gpd;Kfkhf vOJk;NghJ mj;jhf;fj;jpd; rkepiy khwpyp> 

Kjyhtjhf vOjg;gl;l mj;jhf;fj;jpd; rkepiy khwpypapd; jiyfPo; MFk;. 

2.1.5 jhf;fj;jpd; msT

K (Kc my;yJ Kp thA mtj;ijr; rkd;ghLfSf;Fg; gad;gLk;) 1 Itpl kpf mjpfkhf 

,Ug;gpd; (K >>>1) rkepiy tyJGwkhf ,Uf;Fk;> tpisTfs; cUthtjw;Fr; rhjfkhf 

mikAk;. mjhtJ tpisTfspd; nrwpT jhf;fpfspd; nrwpit tpl caHthf ,Uf;Fk;. 

kWjiyahfr; rkepiy khwpyp 1 I tplr; rpwpjhf ,Ug;gpd; (mjhtJ K <<<1) rkepiy 
,lJGwkhfTk;> jhf;fpfs; cUthtij Mjupf;fpwJ. mjhtJ jhf;fpfspd; nrwpT 

tpisTfis tpl caHthf ,Uf;Fk;. ngUk;ghyhd jhf;fq;fs; 1000 Kjy; 0.001 (103 
≥ K ≥ 10−3) tiu rkepiy khwpypfisf; nfhz;Ls;sd. mit kpfg;ngupait my;yJ 

kpfr; rpwpait my;y. rkepiyapy; ,j;njhFjpfs; Fwpg;gplj;jf;f msT tpisT> jhf;fp 

,uz;bidAk; nfhz;bUf;Fk;. jhf;fpfspypUe;J tpisTfisAk; tpisTfspypUe;J 

jhf;fpfisAk; cUthf;Fk; Nghf;F tYthdJ my;y vd;gij ,J Fwpf;fpwJ.
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cU 2.4 jhf;fj;jpd; msT> rkepiyj; jhdk; vd;gtw;wpd; gpujpepjpj;Jtk;

rkepiyf; fyitapd; mikg;G

jhf;fpfs; tpisTfs; jhf;fpfs; tpisTfs; jhf;fpfs; tpisTfs;

cU 2.4 K ,d; ngWkhdj;jpw;Fk; jhf;fpfs; ⇌ tpisTfs; vdj; jug;gLk; nghJj;jhf;fj;jpd; 

jhf;fpfs;> tpisTfspd; rkepiy rhH nrwpTfSf;fpilapyhd tpfpjj;jpw;Fk; ,ilapyhd 

njhlu;igr; RUf;fkhfj; jUfpwJ. Vnddpy; xU jhf;fj;jpd; ,af;ftpaYf;Fk; jhf;fpfspdJk; 

tpisTfsJk; rkepiyr; nrwptpw;Fkpilapy; Neubj;njhlHG cz;L kf >> kr

xU ngupa vz;> mj;Jld; rkepiyapy;> tpisTfspd; nrwpT Mjpf;fk; nrYj;Jfpd;wJ. 

,e;j mbg;gilapy; ,J xU kPshj;jhf;fkhFk;. vjpHkiwahf kf << kr xU rpwpa vz; vdpd;

vOjg;gl;lJNghd;W jhf;fk; ve;jnthU tpisitAk; cUthf;ftpy;iy. kf ≈ kr f; nfhz;l 

njhFjp tpisTfs;> jhf;fpfs; ,uz;ilAk; fzprkhd nrwptpy; nfhz;bUf;Fk;. mjhtJ

 y Kc > 103 tpisnghUl;fs; jhf;fpfspYk; ngUkstpy; ,Uf;Fk; Kc kpfg;ngupjhf ,Ue;jhy; 

jhf;fk; fpl;lj;jl;l epiwtilfpd;wJ.

 y Kc < 103 jhf;fpfs; tpisTfspYk; ngUkstpy; ,Uf;Fk;. K`c kpfr; rpwpjhf ,Ue;jhy; 

jhf;fk; mupjhfNt eilngWfpd;wJ.

 y 103 ≥ Kc ≥ 10−3  Fwpg;gplj;jf;fsT jhf;fpfs;> tpisTfs; cs;sd. 

cU 2.5 nfhLf;fg;gl;l ntg;gepiy mKf;fj;jpy; rkepiyapy; Fiwe;jgl;r fpg;]; njhopw; ghl;il 

Nehf;fpj; jd;dpr;irahd jhf;fj;jpd; gpujpepjpj;Jtk;> jhf;fk; eilngWk;nghOJ fpg;]; 

njhopw;ghl;bd; rha;T khw;wkilAk;. rkepiyg; Gs;sp g+r;rpar; rha;Tf;F xj;jpUf;fpwJ. 

jhf;fpfs;     tpisTfs;

jhf;f msT

,e;epiyia Gupe;Jnfhs;sg; glk; 2.4 ,y; gad;gLj;jg;gLk; vspa tpsf;fj;Jf;Fj; $Ljyhf> 

,e;jr; rkepiy vz;zf;fU myF 05 ,y; tpgupf;fg;gl;l ntg;g ,urhad mwpit nfhz;L 

jhf;fq;fspd; jd;dpr;iria tpsf;fyhk;.

cU 2.5 tisT (a) rkepiyapd; epiy tpisTfSf;Ff; fpl;lthf ,Uf;fpwJ vd;gijAk; 

Vwj;jho Kw;Wg;ngWfpd;wJ vd;gijAk;> mg;NghJ fpg;]; rf;jp NtWghL (∆G)T,P < 0 
vd;gijAk; Fwpf;fpd;wJ. tisT (b) jhf;fpfs; tpisTfs; ,uz;ilAk; Fwpg;gpljf;f 

msTfspy; nfhz;l rkepiyapd; epiyiaf; Fwpf;fpwJ> kw;Wk;  (∆G)T,P = 0 tisT (c) y; 
rkepiyapd; epiy jhf;fpfSf;F mz;ikapy; ,Uf;fpwJ. mq;Nf (∆G)T,P > 0 my;yJ jhf;fp 

RahjPdkhdjd;W.
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Fwpg;G :  ,q;F (∆G)T.P Fwpg;gJ xU %Yf;Fupa RahjPdr; rf;jp khw;wj;jpd; ngWkhdj;ijahFk;. 

(∆G)T.P / ∆n)  vdpDk; xU jug;gl;l jhf;fj;jpw;F (∆G) T.P = ∆H - T ∆S  jUtJ Kw;whd 

jhf;fj;jpw;fhd epak RahjPd rf;jp khw;wj;ijahFk;. (i.e ∆G0
o
r ) nghJthf xU 

jhf;fj;jpd; ∆Gr xU Fwpg;gpl;l ntg;gepiyapy;> ∆Gr = ∆G0
o
r  + RT ln Q ,dhy; 

jug;gLfpd;wJ. rkepiyapy; ∆Gr = 0 vd vq;fSf;Fj; njupAk;. ,J ve;jj; jhf;fKk; 

mjw;Nf cupj;jhd (rpwg;gpay;ghd) ∆Gr ngWkhdj;ij cilaJ vd;gij 

vLj;Jf; fhl;Lfpd;wJ. mjhtJ xU jhf;fj;jpw;F xU jug;gl;l ntg;gepiyapy;>  

∆G0
o
r ≠0 my;yJ ∆G0

o
r  = - RT ln K MFk;. (,r;rkd;ghL f.ngh.j (c/j) guPl;irapy; 

guPl;rpf;fg;gl khl;lhJ)

cU 2.5 tpsf;fj;ijg; gpd;tUk; %d;W tiuglq;fshy; 2.6 My; Fwpf;fyhk;. jd;dpr;irahf 

eilngWk; ,urhadj; jhf;fq;fs;> epiwTngWk; jhf;fq;fs;> xUNghJ jhf;fk; eilngw;W 

tpisitf; nfhLf;fhj jhf;fq;fspy; Vw;gLk; fpg;]; rf;jp khw;wj;ijg; gw;wp ed;F 

Gupe;Jnfhs;s cU 2.6 cjTfpwJ.

cU 2.6 tpguq;fs; (a) 1 fpg;]; RahjPd rf;jp khWghL jd;dpr;irahd Nghf;Fila jhf;ff; fyit 

mikg;Gld; (b) Kw;Wg;ngWk; xU jhf;fj;jpd; rkepiyg;Gs;sp tpisTf;F mz;ikahf 

cs;sJ.  (K> 1) (c) xU NghJk; Kw;Wg;ngwhj jhf;fk; my;yJ tpisTfis cUthf;Fk; 

Nghf;F ,y;yhj jhf;fk;> mjd; rkepiyg;Gs;spj; jhf;fpfSf;F kpf mz;ikapy; cs;sJ 

(K <<<1) 

f
pg
;r
pd
; 
R
a
hj
Pd
 
r
f
;j
p 

(G
) T,

P

rkepiyg;Gs;sp

jhf;fpfs;     tpisTfs;

jhf;f msT

jhf;fpfs;     tpisTfs;

jhf;f msT

jhf;fpfs;     tpisTfs;

jhf;f msT

rkepiyg;Gs;sp rkepiyg;Gs;sp

f
pg
;r
pd
; 
R
a
hj
Pd
 
r
f
;j
p 

(G
) T,

P

f
pg
;r
pd
; 
R
a
hj
Pd
 
r
f
;j
p 

(G
) T,

P

cU 2.6 ,ypUe;J ehk; Fwpj;Jf; nfhs;tJ rkepiyg; Gs;sp my;yJ tpisTfSf;F my;yJ 

jhf;fpfSf;F vt;tsT mz;ikapy; jhf;fk; ,Uf;Fk; vd;gJ ∆G ,d; ngWkhdj;jpdhYk; 

FwpaPl;bdhYk; tiuaWf;fg;gLk;.

∆Gr < 0 tpisTfs; rhjfkhFk;

∆Gr ≈ 0 jhf;fpfs; my;yJ tpisTfs; rhjfkhf ,y;iy> njhFjp rkepiyapy; cs;sJ.

∆Gr  > 0 jhf;fpfs; rhjfkhfTs;sJ.

2.1.6 ntt;NtW tbtpyhd rkepiy khwpypf; Nfhitfs;

,urhadtpay; uPjpahfr; rkkhd Mdhy; NtWgl;l tbtq;fisf; nfhz;l rkd;ghLfis 

vOJk;NghJ rkepiy khwpypapd; Nfhit> rkepiy khwpypapd; ngWkhdk; / msT ,uz;Lk; 

NtWgl;ljhfTs;sJ.

cjhuzkhf 2NO2(g)⇌ N2O4(g) cldhd jhf;f rkd;ghl;bw;fhd rkepiy khwpyp K vdTk;  
NO2(g) ⇌ 1/2 N2O4 (g) w;fhd rkd;ghl;bw;Fr; rkepiy khwpyp K" vdTk; fUjpdhy; ehk; 
gpd;tUkhW vOjyhk;.
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[N2O4(g)]

[NO2 (g)]

           K=

         K" = 

[NO2 (g)]2

[N2O4 (g)] 1/2

vdNt K" w;Fk; K f;Fkhd njhlHG K" = (K)1/2 vdf; fhzyhk;. mj;Jld; jpzpT jhf;f 

tpjpg;gb> rkepiy khwpypapy; fhzg;gLk; xt;nthU nrwpTg; gjKk; gPrkhd Fzfj;jpw;Fr; 

rkkhd tYthy; caHj;jg;gLfpwJ. ePq;fs; xU ,urhadr; rkd;ghl;il ,ul;bg;ghf;fpshy; 

mjw;Fupa rkepiy khwpyp Kjyhtjpd; tHf;fkhf ,Uf;Fk; kw;Wk; ePq;fs; rkd;ghl;il %d;W 

klq;fhf;fpdhy; rkepiy khwpyp Kjyhtjd; fdkhd kjpg;Gilajhf ,Uf;Fk;. nghJthf 

xU rkd;nra;j rkd;ghl;by; cs;s midj;Jf; Fzfq;fisAk; (n My; ngUf;fg;gl;lhy;> 

gpd;dH Gjpa rkepiy khwpyp> n tJ tYthy; caHj;jg;gl;l Kjyhtjhd rkepiy khwpyp 

MFk;.

cjhuzk; 2.2

800 K ,y; N2(g) + 3H2(g) ⇌ 2NH3(g) vd;Dk; jhf;fj;jpw;fhd rkepiy khwpyp 0.25 

MFk;. 800 K ,y; ½N2(g) + 3/2H2(g) ⇌NH3(g) vDk; jhf;fj;jpw;fhd rkepiy khwpyp 

ahJ? 

tpil

[N2(g))] [H2(g))]3 

[N2(g)] 1/2 [H2(g)]3/2  

         K = 

         K" = 

[NH3(g))]2 

[NH3(g)]
= K 1/2     = (0.25)    =  0.50

1
2

2.1.7 thAj; njhFjpfspy; rkepiy khwpyp 

,Jtiu ehk; jhf;fq;fspd; rkepiy khwpypiaj; jhf;fpfs;> tpisTfspd; %yu; nrwptpd; 

mbg;gilapy; $wpAs;Nshk;. mj;Jld; FwpaPL Kc Ig; gad;gLj;jpNdhk;.. thAf;fs; <LgLk; 

jhf;fq;fSf;Fg; gFjp mKf;fq;fspd; mbg;gilapy; rkepiy khwpypia ntspg;gLj;JtJ 

kpfTk; trjpahdJ. khwh ntg;gepiyapy; xU thAtpd; mKf;fk; P thAtpd; mol dm-3                   

nrwpTld; Neubj; njhlHGilaJ vd vkf;Fj; njupAk;. mjhtJ P = (n/V)RT my;yJ                                                                                                        

P = CRT vdNt  N2O4(g)⇌ 2NO2(g), vd;w rkepiyf;F> ehk; gpd;tUkhW vOjyhk;.

 (PNO2
(g)) 2

           Kp = (PN2
 O4

(g))

PNO2(g)
, PN2O4(g)

 Mfpad NO2(g), N2O4(g) Mfpatw;wpd; rkepiyg; gFjp mKf;fq;fs; (Pa 

,y;) MFk;. (Kp) y; cs;s fPo; vOj;Jr; rkepiyr; nrwpTfs; mKf;fj;jpd; mbg;gilapy; 

ntspg;gLj;jg;gLfpwJ vd;gijf; Fwpf;Fk;. nghJthf Kc , Kp f;F vg;nghOJk; rkkhdJ 

my;y> jhf;fpfs; tpisTfspd; gFjp mKf;fq;fs; mtw;wpd; mol dm-3 y; ntspg;gLj;jg;gLk; 

nrwpTfSf;Fr; rkkhdit my;y. xU Fwpj;j ntg;gepiyapy; Kp kw;Wk; Kc f;Fkpilapy; 

xU vspa cwT ,Uf;f KbAk;. Kjypy; thA epiyapy; ,Uf;Fk; gpd;tUk; rkepiyiaf; 

fUj;jpy;nfhs;Nthk;.

H2(g)+ I2(g) ⇌ 2HI(g)



f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy

79 PB

ehk; gpd;tUkhW vOjyhk;.

 [HI(g) ]2

(PHI(g) )
2 

           Kc =

           Kp =

[I2 (g)][H2 (g)] 

(PH2 (g)) (PI2
 (g))

P = CRT vd;w njhlHigg; gpNahfpf;Fk;nghOJ PHI(g) =[HI(g) ] RT, PH2(g) =[H2 (g)] RT, PI2(g)  
=[I2 (g)] RT ,jd; Kp Nfhitapy; gpujpapLk;nghOJ>

= Kc 
(PHI(g))

2 [HI(g)]2(RT)2 [HI(g)]2(RT)(2-2)

           Kp =                =                =(PH2 (g)) (PI2
 (g)) [I2 (g)](RT)[H2 (g)](RT)  [I2 (g)][H2 (g)] 

,t; cjhuzj;jpy; Kp, Kc mjhtJ ,U rkepiy khwpypfSk; rkk; vdpDk;> vg;NghJk; 

cz;ikahdjy;y cjhuzkhf  N2(g) + 3H2 (g) ⇌ 2NH3(g)

 Kp =
[NH3 (g)]2 (PNH3

 (g))
2 

          Kc = [N2 (g)][H2 (g)]3  (PN2
 (g))(PH2 (g))

3

thAf;fs;  ,yl;rpa elj;ijAilajhapd;

[NH3 (g)]2(RT)2)

[NH3 (g)]2(RT)2-4

[NH3 (g)]2(RT)-2

[N2 (g)](RT) [H2 (g)]3(RT)3 

[N2 (g)] [H2 (g)]3   

[N2 (g)] [H2 (g)]3

Kp =

    =

    =

vdNt> Kp = Kc (RT)-2 vd vOjyhk;. 

Nkw;fz;l ,U cjhuzq;fspypUe;Jk; ngwg;gl;l Njhw;wj;Jld;> ehk; thA mtj;ijj; 

jhf;fj;jpw;F xU nghJthd khwpypiaf; fUJNthk;.

aA(g) ⇌ bB(g)

Kp = [B(g)]b (PB(g))
b

          Kc =  [A(g)]a (PA(g))
a

,

,q;Nf PA, PB  KiwNa A, B Mfpatw;wpd; gFjp mKf;fq;fs; %ba nfhs;fyd;  V dm3  T 
(K),  ntg;gepiyapy; ,yl;rpa thA elj;ijiaf; fUjpdhy; 

PAV = nART  mj;Jld; PBV = nBRT 

MfNt ehk; vOjyhk;

PA = CART kw;Wk; PB = CBRT> CA kw;Wk; CB Mfpait mol dm-3 ,y; $wg;gLk;NghJ

PA = [A]RT kw;Wk; PB = [B]RT  NkNyAs;s Kp f;fhd Nfhitapy; gpujpapLk;NghJ
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=  Kc (RT)b-a(RT)b-a  ([B]RT)b [B]b 
          Kp  = ([A]RT)a [A]a

Kp = Kc  (RT) ∆n, ∆n = b - a

Kp  =  Kc(RT) ∆n

=

RUf;fkhf ehk; xU jhf;fj;jpw;F Kp f;Fk; Kc f;Fkpilapyhd njhlHigg; gpd;tUkhW 

vOjyhk;.

aA   +  bB    ⇌  cC   +  dD vdNt

Kp=  Kc(RT)(c+d)-(a+b) = Kc(RT) ∆n

∆n = thA tpisnghUl;fspd; %y;fspd; vz;zpf;if  - thA jhf;fpfspd; %y;fspd; 

vz;zpf;if

nghJthf Kp ≠ Kc NkNy fhl;lg;gl;Ls;sgb rpwg;G khjpupfs; cjhuzq;fs; jtpu                    

H2(g)  +  I2(g) ⇌ 2HI(g)  njhFjpapy; ∆n = 0.

Fwpg;G :  rkepiy khwpypf;F myF NrHj;Jf;nfhs;shjJ nghJthd eilKiwahFk;. 

ntg;g ,af;ftpaypy; K f;F myFfs; ,y;iy vd tiuaWf;fg;gLfpwJ. Vnddpy; 

xt;nthU nrwpT (molarity) my;yJ mKf;fk; (atm/Pa) Mfpa fiyr;nrhw;fs; 

cz;ikapy; xU epak ngWkhdj;jpw;fhd tpfpjk;. ,J 1 mol dm-3  my;yJ 1 
atm/101325 Pa (~ 100 kPa)  MFk;. ,e;jr; nray;Kiw midj;J myFfisAk; 

ePf;Ffpd;wJ. Mdhy; nrwpT my;yJ mKf;fk; Mfpatw;wpd; vz;fSf;Fupa 

gFjpfis khw;whJ. ,jd; tpisthf k f;F myFfs; ,y;iy

vdpDk;> xt;nthU nrwpT (%yu;j;jpwd;) my;yJ mKf;fk; (atm/Pa) vd;Dk; gjk; epakg; 

ngWkhdj;jpw;Fupa tpfpjkhf ,y;yhJ ,Ug;gpd; ,e;jr; nrad;Kiw rkepiykhwpypfSf;Fupa 

myFfisj; jUk;.

mjhtJ jhf;fpfs; my;yJ tpisTfspd; epak epiyfs; Fwpg;gplg;gl;lhy; rkepiykhwpypfisg; 

gupkhzkw;w msTfshfj; njuptpf;fyhk; / ntspg;gLj;jyhk;. J}a thATf;F> epak epiy     
(1 Bar = 1 atm, 100 kPa). MfNt epak epiyapy; 400kPa mKf;fj;ij  400 kPa/100kPa = 4  
vd ntspg;gLj;JfpwJ.  ,J  gupkhzkw;w  vz;  xU  fiurypy;  xU  fiuaj;jpw;F  

epak epiy (C∅) 1 mol dm-3 MFk;. vy;yhr; nrwpTfisAk; ,J rhHghf mstplKbAk;. 

midj;Jr; nrwpTfisAk; ,J rhHghf mstpl KbAk;. mjw;Fr; rkepiy khwpypapd; vz; 

ngWkhdk; NjHe;njLf;fg;gl;l epak epiyiag; nghWj;jJ. rkepiy khwpypfs; gupkhzkw;w 

/ myF ,y;yhj msTfshff; fUjg;gl;lhYk;> epak epiy Fwpg;gplg;glhtpbd; ,g;ghlj;jpy; 

ehk; nrwpTfs; kw;Wk; mKf;fq;fis me;je;j myFfSld; fUJfpNwhk;.

nrwpTfis mol dm-3 ,y; gpujpapLtjd; %yk; rkepiykhwpyp Kc  I fzf;fplyhk;. 

mj;Jld; gFjp mKf;fq;fis Pa, kPa, bar my;yJ atm ,y; gpujpapLtjd; %yk; Kp If; 

fzf;fplyhk;. rkepiy khwpyp Nfhitapy; tFf;Fk; vz; tFf;fg;gLk; vz; ,uz;bdJk; 

mLf;Ffs; rkkhf ,y;yhtpbd; rkepiy khwpypapd; myFfs; %yHjpwd; my;yJ mKf;fj;jpd; 

mbg;gilapy; tpisfpwJ.

gpd;tUk; jhf;fq;fSf;F>

H2(g) + I2(g)   ⇌ 2HI(g), Kc f;Fk; Kp f;Fk; myF ,y;iy

N2O4(g) ⇌  2NO2(g), Kc  f;F myF mol dm-3, Kp  f;F Pa
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cjhuzk; 2.3

nkNjd; thA (CH4) Ijurd; ry;igl;L thATld; 1000 Ky; jhf;fk; Gupe;J H2 itAk; 
fhgd; ,Ury;igl;ilAk; nfhLfpd;wJ.

CH4(g) + 2H2S(g)⇌ CS2(g) + 4H2(g)

rkepiyf; fyitapy; gFjp mKf;fq;fs; 1000 K ,y; CH4 tpd; 0.20 × 105 Pa, fr; CS2 
tpd; CH4, 0.25 × 105 Pa, H2 ,d; H2S, 0.52 × 105 Pa> CS2 ,d; kw;Wk; 0.10 × 105 Pa 1000 
K ,y; Kp, Kc ,d; ngWkhdq;fs; vd;d?

tpil

(4.2 ×107 10-3)  J dm-3) 2

(0.1)4  (0.52) 

(0.1 Pa)4 (0.52 Pa)

 =

 =

      (8314 J  mol-1 ) 2 

    (0.20) (0.25)2

(0.20 Pa) (0.25 Pa)2  (1.0 ×105  Pa)2Kp =   = 
(PH2 (g)

4 (PCS2 (g))
((PCH4 (g)) (PH2 S(g) )2

= 4.2 ×10-3×1010Pa2  =4.2 ×107Pa2

Kp=Kc (RT)∆n

∆n = 5-3 = 2

Kp

Kp (4.2 ×107 Pa2)

   Kc =

   Kc =         =

 (RT)2 

 (RT)2  (8.314 J K-1 mol-1 )×1000 K)2  

MfNt> Kp=Kc (RT)2

= 6 ×10-7  mol2 dm-6

vt;thwhapDk; gFjpaKf;fq;fs; P/Pϴ vd tiuaWf;fg;gl;lhy;> ,q;Nf Pϴ 

epak mKf;fk; 1 atm my;yJ 1.0 ×105  Pa f;F ehk; ngWtJ

   Kp =
(PH2 (g) (Pcs2 (g)

((PCH4 (g)   PH2 S(g)
      Pϴ       Pϴ

      Pϴ       Pϴ

�

�

�

�

�

�

�

�

4

2 = 4.2 ×10-3

mrw;wpf; mkpyj;jpd; madhf;fj;ij ePupy; kw;nwhU Vftpdkhd rkepiyf;F XH cjhuzkhff; 

fUJf.

CH3COOH(aq) + H2O(l)  ⇌  CH3COO-(aq) + H3O
+(aq)

rkepiy khwpyp

[CH3COOH(aq)] [H2 O(l)] 
         K'C = 

[CH3 COO- (aq)] [H3 O
+ (aq)] 

,yF jput ePH H2O(l) jhf;fj;jpw;fhd xU Clfkhf cs;sJ. 1 dm3 (1 L> my;yJ 1000g 
ePupy; 

18g mol-1

1000g )my;yJ 55.5 %y; ePu; cz;L. vdNt ePupd; nrwpT my;yJ [H2O(l)] 

55.5 mol dm-3 MFk;. ePHf; fiurypy; cs;s kw;iwa ,dq;fspd; nrwpTld; (nghJthf 1 

mol dm-3 my;yJ mjdpYk; rpwpJ) xg;gpLk;nghOJ ePupd; nrwpT xU ngupa msT mj;Jld; 

ePupd; nrwpT jhf;fk; eilngWk; nghOJ khw;wkiltjpy;iy vd vLNfhs; vLf;fyhk;. 

vdNt [H2O(l)] xU khwpyp vdf; fUjyhk;. MfNt rkepiy khwpypiag; gpd;tUkhW 

vOjyhk;.
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[CH3COOH(aq)] 
         KC = 

[CH3 COO- (aq)] [H3 O
+ (aq)] 

,q;F KC =K'C  [H2 O(l)]

2.1.8 gy;ypdr; rkepiy

xd;Wf;F Nkw;gl;l mtj;ijiaf; nfhz;l rkepiyj; njhFjp gy;ypdr; rkepiy vd;W 

miof;fg;gLfpwJ. xU %banfhs;fydpy; ePuhtpf;Fk; jput ePUf;Fkpilapyhd rkepiy xU 

gy;ypdr; rkepiyf;F cjhuzkhFk;.

H2O(l) ⇌  H2O(g)

,t; cjhuzj;jpy; xU thA mtj;ijAk; xU jput mtj;ijAk; cz;L. mNj Nghd;W> xU 

jpz;kj;jpw;Fk; mjd; epuk;gpa fiurYf;Fkpilapy; gy;ypdr; rkepiy cs;sJ.

Ca(OH)2(s) ⇌  Ca2+(aq) + 2OH–(aq)

gy;ypdr; rkepiy ngUk;ghYk; J}a jpz;kq;fisNah my;yJ jputq;fisNah 

cs;slf;fpd;wJ. J}a jpz;kk; my;yJ jputk; rk;ge;jg;gl;l gy;ypdr; rkepiyf;fhd 

rkepiyf; Nfhitfspy; J}a jpz;kk; my;yJ J}a jputj;jpd; %yu;r;nrwpT xU khwpypia 

ehk; vspikg;gLj;jyhk;. (mjhtJ ,Uf;Fk; gjhHj;jj;jpd; msitr; rhHe;jpUg;gjpy;iy) 

fy;rpak; fhgNdw;wpd; ntg;gg;gpupif gy;ypd ,urhadr; rkepiyf;F XH vLj;Jf;fhl;lhff; 

fUJNthk;.

CaCO3(s)  ⇌  CaO(s) + CO2(g)

rkd;ghl;bd; gPrkhdj;ij fUJk;NghJ> 

[CaCO3(s)]   K'C =
 [CaO(s)] [CO2(g)]

  vd vOjyhk;

Vnddpy; J}a jputq;fs; kw;Wk; J}a jpz;kq;fspd; %yHr; nrwpTfs; ntg;gepiyAld; 

nghJthf ngupJk; NtWgLtjpy;iy. ntg;gepiyAld; mtw;wpd; nrwpTfs; khwpypfshff; 

fUjg;gLfpd;wd> ,J J}a jputq;fs; my;yJ J}a jpz;kq;fs; <LgLk; rkepiy khwpypapd; 

Nfhitia vspjhf;Ffpd;wJ. J}a jpz;kq;fSf;Fk; my;yJ J}a jputq;fSf;Fk; Fwpfhl;Lk; 

(khl;Nlw;W) epiyfs; 100kPa /1 atm ,y; cWjpahd tbtq;fs; mtw;wpw;Fj; njhopw;gLk; 

nrwpT (jhf;FjpzpT) 1 vd epakpf;fg;gLfpwJ / nfhLf;fg;gLfpd;wJ. mjhtJ jpz;kg; 

nghUspd; 'nrwpT"> mlHj;jpia Nghd;W XU nrwptpay;thFk; kw;Wk; gjhu;j;jk; vt;tsT 

cz;L vd;gjpy; jhq;fpapUg;gjpy;iy. 

NkNy ,Uf;Fk; cjhuzj;jpy; [CaCO3(s)] kw;Wk; [CaO(s)] khwpypfs; vd;gjhy;> 

khw;wpaikf;fg;gl;l fy;rpak; fhgNdw;Wf;fhd rkepiy khwpyp

  KC= [CO2(g)]

,q;Nf    
[CaO(s)]   

   KC = K'C 
 [CaCO3 (s)]

 xU khwpyp

,NjNghd;W> ehk; vOjyhk;. Kp =PCO2 (g)

fiurypy; Nkw;nfhs;sg;gLk; jhf;fq;fSf;F> fiug;ghd; rkd; nra;j rkd;ghl;by; Njhd;Wk; 

NghJ $l> fiug;ghdpd; nrwpT rkepiy khwpypf;fhd NfhitapypUe;J jtpHf;fg;gLfpwJ. 

fiug;ghdpd; nrwpT nghJthfj; jhf;fpfs; my;yJ tpisTfspd; nrwpit tpl kpf mjpfkhf 

cs;sJ (J}a ePH Vwj;jho 55.5 mol dm-3 mj;Jld; J}a vjNdhYf;F 17 moldm-3) ,jd; 

tpisthff; fiug;ghdpd; nrwpT ,urhadj; jhf;fq;fspd;NghJ Kf;fpakhf khwpypahf 
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cs;sJ. vdNt fiug;ghd; J}a jputkhff; fUjg;gLfpwJ. xU jhf;fj;jpw;fhd rkepiy 

khwpypapd; Nfhitfs;> jhf;fj;jpd;NghJ fzprkhf khwf;$ba ,dq;fspd; nrwpit kl;LNk 

nfhz;Ls;sJ.

gpd;tUk; jhf;fj;jpy;

vd ehk; vOjyhk;.

,q;Nf

 [Hg2
2+ (aq)] 

 [Hg    (aq)] Kc = K'c [Hg(l)]

          K'c =

          Kc =

 [Hg2+ (aq)][Hg(l)] 

     [Hg2+ (aq)]

Hg(l) + Hg2+(aq) ⇌ Hg2
2+(aq)

2+ 
2

,k;khjpupapy;> Kp f;fhd Nfhitia vOJtJ nghUj;jkhdjy;y Vnddpy; jhf;fpfs; 

tpisTfs; vJTk; thA epiyapy; ,y;iy. RUf;fkhf> xU gy;ypdr; rkepiyapd; 

njhFjpfspy;> J}a jpz;kk; my;yJ jputq;fs; rkepiy cz;lhtjw;F ,Uf;fNtz;Lk;> 

Mdhy; mtw;wpd; nrwpTfs; my;yJ gFjp mKf;fq;fs; rkepiy khwpypapd; Nfhitapy; 

fhzg;gLtjpy;iy. gpd;tUk; jhf;fj;jpy; xU jpz;kj; jhf;fpAk; kw;Wk; jput ePH cw;gj;jp 

nra;ag;gbDk;> rkepiyf; Nfhit ,uz;ilAk; nfhz;bUg;gjpy;iy.

Ag2O(s) +  2HNO3(aq) ⇌  2AgNO3(aq)  + H2O(l)
 [AgNO3(aq)] 2          Kc =

     [HNO3(aq)] 2

Fwpg;G :  rkepiy khwpypapd; NfhitapypUe;J J}a jpz;kq;fs; J}a jputq;fs; kw;Wk; 

fiug;ghd;fspd; nrwpTfs; jtpHf;fg;gLfpd;wd. Vnddpy; mit rkepiyailag; 

NghJkhdjhf ,Uf;Fk;NghJ mit jhf;fj;jpd;NghJ Fwpg;gpljf;f mstpy; 

khw;wkiltjpy;iy.

2.1.9 gygbj;jhf;fq;fSf;Fr; rkepiy khwpypf;fhd Nfhitfs;

Kd;G fw;fhj xU jhf;fj;jpw;F my;yJ gy gbfspy; epfOk; jhf;fj;jpw;Fr; rkepiykhwpypia 

mwpe;J nfhs;tJ mtrpak;. mj;jifa re;jHg;gq;fspy; ehk; tpUk;gpa jhf;fj;jpidg; 

ngUk;ghYk; rkepiy khwpypfs; njupe;j  NtW jhf;fq;fspd; $l;Lj;njhifahf vOjg;glyhk;. 

mwpag;glhj jhf;fj;jpw;fhd rkepiy khwpypiag; gpwjhf;fq;fspd; ml;ltizg;gLj;jg;gl;l 

my;yJ fpilf;ff; $ba / kjpg;gPLfspypUe;J fzpf;fyhk; cjhuzkhf A + B ⇌ E+ F                                                                                                  
vd;w njhFjpiaf; fUJq;fs; ,q;F KyhtJ jhf;fj;jpy; C Ak; D  Ak; tpisthf 
cz;lhfpd;wJ. ,t;tpisTfs; NkYk; jk;kpilNa jhf;fKw;W E IAk; F IAk; tpisthff; 
nfhLfpd;wd. rkepiyapy; jhf;fq;fSf;F ,uz;L ntt;Ntwhd rkepiy khwpypfis ehk; 

vOjyhk;.

A +  B ⇌ C+ D

C +  D ⇌ E+ F
 [C][D] 

          K'c =           K'c =[A][B]
[E][F] 

     kw;Wk; [C][D]

,uz;L jhf;fq;fspd; $l;Lj;njhif xl;Lnkhj;jj; jhf;fj;jpid tpistpg;gij ehk; 

fhzyhk;. vdNt

A +  B ⇌ C+  D
C +  D ⇌ E+  F      
_____________
A +  B ⇌ E+ F
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xl;Lnkhj;jj; jhf;fj;jpd; rkepiy khwpyp

          Kc =
[E][F] 
[A][B]

Kc I  K'c , K"c Mfpatw;wpd; ngUf;fq;fshf ehk; fhzKbAk;.

 [C][D] 
K'c  K"c =

Kc = K'c  K"c 

× =
[A][B]

[E][F] [E][F] 
[C][D] [A][B]

Fwpg;G :  xU jhf;fj;ij ,uz;L my;yJ mjw;F Nkw;gl;l jhf;fq;fspd; $l;Lj;njhifahf 

ntspg;gLj;j KbAkhdhy;> xl;Lnkhj;jj; jhf;fj;jpw;fhd rkepiy khwpyp 

jdpg;gl;l jhf;fq;fspd; rkepiy khwpypfspd; ngUf;fj;jhy; toq;fg;gLfpwJ.

cjhuzkhf 100ºC ,y; N2(g), O2(g) cld; jhf;fKw;W NO2(g)  I nfhLf;Fk; jhf;fj;ijf; 
fUJNthk;. ,j;jhf;fk; nghJthf ,uz;L ntt;NtW gbfspy; epfo;fpd;wJ. KjyhtJ 

jhf;fj;jpy; (I)   N2(g)2 ld; O2(g) jhf;fKw;W NO(g) I nfhLf;fpd;wJ. cUthFk; NO(g) 
gpd;dH NkYk; O2 ld; jhf;fKw;W jhf;fk; (II) ,y; NO2 If; nfhLf;fpd;wJ. nrwpTfs; epak 

%yHjpwd; Co = 1.0 mol dm-3 rhHghf mstplg;gLfpd;wJ vd vLj;Jf;nfhs;Sq;fs;.

N2(g) + O2(g)  ⇌  2NO(g)     :  K`c =  2.0 × 10−25 ……(I)

2NO(g) + O2(g)  ⇌ 2NO2(g) :  K"c =  6.4 × 109  ……(II)

jhf;fq;fs; (I) Ak; (II) IAk; $l;Lk;NghJ xl;Lnkhj;jj; jhf;fj;ijf; nfhLf;fpd;wJ.

N2(g) + 2O2(g)  ⇌ 2NO2(g)  Kc =?

  [N2 (g)][O2 (g)]  

  [N2 (g)][O2 (g)]  

  [NO(g)]2 [O2 (g)] 

  [NO(g)]2 [O2 (g)]  [O2 (g)]2 [N2 (g)]

         K`c = 

K`c × K" c  =

         K" c = 

          ×           = =  Kc 

[NO(g)]2 

[NO(g)]2 

[NO2 (g)]2

[NO2 (g)]2 [NO2 (g)]2

 = 2.0 ×10-25 = 6.4 ×109

vdNt Kc = K`c × K" c= (2.0 ×10-25) ( 6.4 ×109 ) =  1.28 ×10-15

Fwpg;G :  gygbj; jhf;fq;fspd; rkepiy khwpypfSf;fpilapyhd njhlHig myF 11 

,y; tpgupf;fg;gl;Ls;sgb ,urhad ,af;ftpaypd; nfhs;ifapypUe;Jk; Gupe;J 

nfhs;syhk;.

NkNy jug;gl;l cjhuzk; A +  B ⇌ E+F I fUJq;fs; xNu jhf;fk; ,uz;L Kjd;ik 

jhf;fq;fSldhd xU nghwpKiwiaf; nfhz;bUj;jy;

A   +  B

C   +  D

C   +  D

E   + F

K`f

K"f

K`r

K"r

⇌

⇌

 [C][D]      K"c   = =[A][B]
[E][F] K``f 
[C][D]K"rK`r

K`f
K'c  =        =
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       =  Kc  K'c  K"c = =×
 [C][D] × =
[A][B]

[E][F] [E][F] 
[C][D] [A][B]

K`f K"f

K`r K"r

RUf;fkhf epidtpy; nfhs;sNtz;ba Kf;fpakhd Fwpg;Gfs; gpd;tUkhW

 y rkepiy khwpyp xU Fwpg;gpl;l ntg;gepiyapy; xU khwpyp my;yJ mJ ntg;gepiyapy; 

jq;fpAs;sJ.

 y jpz;kj; jhf;fp ,dq;fspd; nrwpT mol dm-3 ,y; $wg;gLfpd;wJ. thA mtj;ijapy; 

cs;stw;wpd; nrwpTfs; mol dm-3 my;yJ Pa (atm) ,y; $wg;gLfpwJ.

 Kc xU vspa rkd;ghl;bd; %yk; Kp Ald; njhlHGilaJ.

      Kp =  Kc (RT)∆n

 y J}a jpz;kq;fspd; J}a jputq;fspd; nrwpT (gy;ypdr; rkepiyapy;) fiug;ghdpd; 

nrwpT (Xupdr; rkepiyapy;) rkepiy khwpypfSf;fhd Nfhitfspy; fhzg;glkhl;lh.

 y epak epge;jidiag; gad;gLj;jg;gLk; NghJ rkepiy khwpyp (Kc  my;yJ Kp) gupkhzkw;w 

fzpak;.

   rkepiy khwpypapd; ngWkhdj;ij vLj;Jf;$Wk;NghJ> ehk; rkd;nra;j rkd;ghl;ilAk; 

ntg;gepiyiaAk; Fwpg;gpl Ntz;Lk;.

 y xU jhf;fj;ij ,uz;L my;yJ mjw;F Nkw;gl;l jhf;fq;fspd; $l;Lj;njhifahf 

ntspg;gLj;j KbAkhdhy; xl;Lnkhj;jj; jhf;fj;jpw;fhfr; rkepiy khwpyp jdpg;gl;l 

jhf;fq;fspd; rkepiy khwpypfspd; ngUf;fj;jhy; jug;gLfpd;wJ.

 K ,d; ngWkhdk; rkepiyr; rkd;ghL vt;thW rkd; nra;ag;gl;Ls;sJ vd;gjpy; 

jq;fpAs;sJ. 

 jpzpTj; jhf;ftpjpapd;gb rkepiyf; NfhitapYs;s xt;nthU nrwpTg; gjKk; rkd; 

nra;j rkd;ghl;by; cs;s gPrkhdf; Fzfj;jpw;Fr; rkkhd tYthf caHj;jg;gLfpwJ.

 ePq;fs; xU ,urhadr; rkd;ghL KOtijAk; ,ul;bg;ghf;fpdhy; mjDld; njhlHGila 

rkepiy khwpyp Kjyhtjhd ngWkhdj;jpd; tHf;fkhf ,Uf;Fk;. ePq;fs; rkd;ghl;il 

%d;W klq;fhfr; nra;jhy; rkepiy khwpyp Muk;gg;ngWkhdj;jpd; fdkhf ,Uf;Fk;. 

kw;Wk; xU rkd;nra;aj rkd;ghl;by; cs;s Fzfq;fs; n My; ngUf;fg;gl;lhy;> Gjpa 

rkepiykhwpyp Kjyhtjhd rkepiykhwpypia n tJ tYthy; caHj;jg;gLtjd; %yk; 

ngwg;gLk;.

2.1.10 rkepiy khwpypapd; mbg;gilapy; jhf;fk; eilngWk; jpiria 

vjpHT $WjYk; fzpg;gPLfSk;

mwpag;gl;l rkepiyr; nrwpTfspypUe;J nfhLf;fg;gl;l xU jhf;fj;jpd; rkepiy khwpypiaf; 

fzf;fpl KbAk; vd;gijf; fz;Nlhk;. rkepiy ntg;gepiy khwhtpbd; rkepiy khwpyp 

kw;Wk; jhf;fpfspd; Muk;gr; nrwpTk; jug;gl;lhy;> rkepiyapy; ,Uf;Fk; xd;W my;yJ 

mjw;F Nkw;gl;l gjhu;j;jq;fspd; nrwpit ehk; fzf;fpl KbAk;. xU jhf;ff; fyit 

rkepiyia miltjw;F ve;jj; jpirapy; jhf;fKWk; vd;gijf; fzpf;fr; rkepiy khwpypapd; 

ngWkhdk; vkf;F cjTfpwJ. mj;Jld; jhf;fpfs;> kw;Wk; tpisTfspd; nrwpit rkepiy 

mile;jTld; fzf;fplTk; cjTk;. rkepiy khwpypfspd; ,g; gad;ghLfs; ,e;jg; gpuptpy; 

Muhag;gLfpd;wJ.
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xU jhf;fj;jpd; jpiria vjpHT $Wjy;

nfhLf;fg;gl;l jhf;fk; ve;j xU epiyapYk; ve;jj; jpirapy; ,Uf;Fk; vd;gijf; fzpf;fr; 

rkepiy khwpyp cjTfpd;wJ. ,e;j Nehf;fj;jpw;fhf> ehq;fs; rkepiykhwpypf; Nfhitapy; 

Muk;gr;nrwpTfisg; gpujpapl;Lj; jhf;f <T Q I fzf;fpLfpNwhk;. jhf;f <T Q ( QC %yHr; 

nrwpTfSld;> Qp gFjp mKf;fq;fSld;) KC  I NghyNt tiuaWf;fg;gLfpwJ> Mdhy; QC 

,y; ,Uf;Fk; nrwpTfs; rkepiyg; ngWkhdq;fshf ,Uf;f Ntz;Lk; vd;gJ mtrpakpy;iy.

xU nghJthd jhf;fj;Jf;F>

aA   +  bB    ⇌    cC   +  dD

 [C]    [D] 
         Qc =

[A]   [B]

c
t

a
t

b
t

d
t

,q;Nf fPo;f;FwpaPL t nrwpT jd;dpr;irahd t  Neuj;jpy; mstplg;gLfpwJ> kw;Wk; 

rkepiyapy; ,Uf;f Ntz;Lk; vd mtrpak; ,y;iy vd;gNj ,jd; mHj;jkhFk;. xU 

jhf;fj;jpd; jhf;f <T Q gaDs;sJ Vnddpy; ,jd; ngWkhdq;fis Kc Ald; xg;gpLtjd; 

%yk; jhf;fj;jpd; jpiria vjpHT$w cjTfpwJ. Qc, Kc I tplf; Fiwthf (Qc < Kc 

,Ue;jhy; jhf;fpfs; tpisTfshf khw;wg;gLtjd; %yk; rkepiyia Nehf;fpa ,af;fk; 

mjpfupf;fpd;wJ. (mjhtJ> ,q;F tpisAs; jhf;fk; ,lkpUe;J tykhfr; nry;fpd;wJ). Qc 
ahdJ Kc I tplg; ngupajhf ,Ue;jhy; (Qc > Kc) tpisTfisj; jhf;fpfshf khw;Wtjd; 

%yk; rkepiyia Nehf;fpa ,af;fk; Fiwfpd;wJ. (mjhtJ> epfuj; jhf;fk; tykpUe;J 

,lkhfr; nry;fpwJ). Qc  ahdJ  Kc f;Fr; rkkhf ,Ue;jhy; (Qc = Kc) jhf;fk; Vw;fdNt 

rkepiyapy; cs;sJ.NkYk; epfu jhf;fk; Vw;glhJ. ,t;thW jhf;fj;jpd; jpiriag;gw;wp 

nghJthd nghJikg;gLj;jy;fis ehk; Vw;gLj;jKbAk;.

 y Qc > Kc Muk;g tpisTfSf;Fk; jhf;fpfSf;Fkpilapyhd nrwpT tpfpjk; kpfg;ngupaJ 

rkepiyia miltjw;F tpisTfs; jhf;fpfshf khw;wg;gl Ntz;Lk;. njhFjpr; rkepiy 

miltjw;F tykpUe;J ,lkhf efUfpd;wJ. (tpisTfs; moptile;J jhf;fpfis 

cUthf;FfpwJ)

 y Qc = Kc Muk;gr; nrwpTfs; rkepiyr; nrwpTfshf cs;sd. njhFjpr; rkepiyapy; 

cs;sJ.

 y Qc < Kc tpisTfspd; Muk;gr; nrwpTfSf;Fk; jhf;fpfSf;Fkhd tpfpjk; kpfr; rpwpaJ. 

rkepiyia miltjw;Fj; jhf;fpfs; tpisTfshf khw;wg;gl Ntz;Lk;. rkepiyia 

milaj; njhFjp ,lkpUe;J tykhf efu Ntz;Lk;. (jhf;fpfs; mopf;fg;gLfpd;wd. 

tpisTfs; cUthfpd;wd.)

cU 2.7 y; fhl;lg;gl;Ls;s fUj;jpay; tiuglj;jhy; ,ij tpsf;fyhk;.
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cU 2.7  K kw;Wk; Q ,d; gUkd;fspd; (magnitudes) tpsf;fj;jpw;fhd ntt;NtW ghHitfs; 
(a) K kw;Wk; Q ,d; gUkd;fis xg;gpLfpwJ. (b) vg;gbj; jhf;fj;jpd; jpir my;yJ 

rkepiyapd; epiy Q  d; gUkDf;Nfw;g efUk; vd;gijf; fhl;Lfpd;wJ. mj;Jld; (c)
ntt;NtW epiyfspy; jhf;ff; fyitapd; mikg;ig xg;gpLfpwJ> vq;Nf Q =  K = 1.5 
Mf ,Uf;Fk;NghJ jhf;ff;fyit rkepiyapy; nghUj;jkhd vz;zpf;ifapyhd jhf;fp 

kw;Wk; tpisT %yf;$Wfisf; nfhz;bUf;Fk;. 

nrwpT

cjhuzk; 2.4

2A ⇌  B + C jhf;fj;jpw;fhd Kc ,d; ngWkhdk; 2 × 10–3 MFk;. xU nfhLf;fg;gl;l 

Neuj;jpy; jhf;ff; fyitapd; mikg;G  [A] = [B] = [C] = 3 × 10–4 mol dm-3 MFk;. 

vj;jpirapy; jhf;fk; njhlUk;?

tpil

,j;jhf;fj;jpw;fhd jhf;f <T Qc gpd;tUkhW toq;fg;gLfpwJ.

 =(3 ×10–4) (3 × 10–4) / (3 ×10–4)2 = 1
Qc > Kc 

 [B] [D] 
         Qc = [A]2

MfNt jhf;fk; gpw;jpirapy; njhlUk;.
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cjhuzk; 2.5

caH ntg;gepiyapy; nkNjd; (CH4(g)) ePuhtpAld; jhf;fk;Gupe;J IjuridAk; fhgd; 
nkhndhf;irl;ilAk; gpd;tUkhW cUthf;fpd;wJ. 

CH4(g) + H2O(g)  ⇌ CO(g) + 3H2(g)

900 K ,y; ,j;jhf;fj;jpw;fhd rkepiy khwpyp K = 2.4 × 10−4 MFk;. 1.2 × 10−2  %y;fs; 

CH4, 8.0 × 10−3  %y;fs; H2O, 1.6 × 10−2  %y;fs; CO , 6.0 × 10−3 %y;fs; H2 Mfpad 

%ba tpiwg;ghd ghj;jpuj;jpy; itf;fg;gl;L 900 K tiu ntg;gg;gLj;jg;gLfpd;wJ. 
jhf;fk; rkepiyapy; ,Uf;Fkh my;yJ CO kw;Wk; H2  I cUthf;f tyJGwkhfj; 

njhlUkh my;yJ CH4 IAk; H2O IAk; cUthf;f ,lJGwkhfj; njhlUkh?

tpil 

Kjypy; fhzg;gLk; gjhu;j;jq;fspd; Muk;gr; nrwpTfisf; fz;Lgpbg;Nghk;. cjhuzkhf 

1.2 × 10−2 moles CH4 ,2.0 dm3  nfhs;fydpy; cs;sJ. CH4(g)] = 1.2 × 10−2 mol/ 2.0 dm3 
= 6.0 × 10−3 mol dm-3

,NjNghd;W ehk; gpd;tUk; nrwpTfisf; fzpf;fyhk;.

[H2O(g)] = 4.0 × 10−3mol dm-3, [CO(g)] = 8.0 × 10−3mol dm-3,  [H2(g)] = 3.0 × 10−3mol dm-3.

= 9.0 ×10-6

Qc < K  (2.4 ×10-4)  

[CO(g) ] [H2 (g)]3

(8 ×10-3)  (3 ×10-3)3

         Qc =

              =

[CH4 (g)][H2 O(g)] 

 (6 ×10-3) (4 ×10-3)

tpisTfspd; nrwpTfSf;Fk; jhf;fpfspd; nrwpTfSf;Fkpilapyhd tpfpjk; rkepiyf; 

fyitf;fhd tpfpjj;jpYk; FiwT MfNt jhf;fk; tyJGwkhfj; njhlUk;. H2O, CH4  

Mfpatw;wpd; jhf;fj;jpdhy; H2> kw;Wk; CO cUthf;fg;gLfpd;wd. 
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cjhuzk; 2.6

1.5 mol, N2, 2.0 mol, H2, 8.0 mol NH3 vd;gdtw;iwf; nfhz;l fyit 20.0 dm3 tpiwg;ghd 

%ba ghj;jpuj;jpw;Fs; 500 K ,y; cl;GFj;jg;gl;lJ. ,t;ntg;gepiyapy; ,t; N2(g) 
+ 3H2(g) = 2NH3(g) jhf;fj;jpw;fhd rkepiykhwpyp 1.7 × 102 ,t; jhf;ff; fyit 

rkepiyapy; cs;sjh? ,y;iynadpy; jhf;fk; eilngWk; / ,lk;ngaUk; jpir vd;d?

tpil

N2(g) thAtpd; Muk;gr; nrwpT 1.5/20 = 7.5 ×10-2 mol dm-3 mNjNghd;W [H2(g)] = 1.0 
×10-1 mol dm-3 kw;Wk; [NH3(g)]  = 4.0 ×10-1 mol dm-1 ,r; nrwpTfis Q ,d; Nfhitapy; 
gpujpapLk;NghJ>

=   2.1 ×104

[NH3(g) ]2  
         Qc =  =

[N2(g)] [H2(g) ]3 (7.5 ×10-2)  (1.0 ×10-1) 3 

(4.0 × 10-1)2

Qc, Kc f;Fr; rkkhdjhf ,y;iy vd;gjhy;> jhf;ff; fyit rkepiyapy; ,y;iy.

Qc > Kc

vdNt jhf;fk; tykpUe;J ,lkhfj; njhlUk;. vdNt NH3 ,d; nrwpT Fiwfpd;wJ.  

Qc = Kc Mf tUk; tiu N2 kw;Wk; H2 d; nrwpTfs; mjpfupf;Fk;.

NkNy vLj;Jf; $wg;gl;l cjhuzq;fspypUe;J ngwg;gLk; mwpitf; nfhz;L Qc Neuj;Jld; 
vt;thW khWgLfpd;wJ vd;gij cU 2.8 %yk; fhl;lyhk;.

cU 2.8 Neuj;Jld; Q d; khWghl;il tpsf;Ffpd;wJ. Muk;g Q thdJ K I tplf; Fiwthf 
,Ug;gpd; Kd;Ndhf;fpa jhf;fk; rhjfkhfp Neuj;Jld; Q mjpfupf;fpd;wJ. Q , K I tpl 
ngupjhf ,Ue;jhy; gpd;Kfj; jhf;fk; rhjfkhf Q = K vd;w epiyia  milAk; tiu Q  
Neuj;Jld; Fiwe;J nry;fpd;wJ.

rkepiy

Neuk;

cUf;fs; 2.5 kw;Wk; 2.8 ,d; cjtpAld;> gpd;tUtdtw;iw ehk; ftdpf;fyhk;. 

rkepiyf;F Kd;G> ∆G < 0 mj;Jld; Q < K jhf;fk; Kw;jpirapy; jd;dpr;irahf cs;sJ.

rkepiyapy;> ∆G = 0 mj;Jld; Q = K   

rkepiyf;F mg;ghy;> ∆G > 0 kw;Wk; Q > K jhf;fk; gpw;jpirapy; jd;dpr;irahdJ.
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Fwpg;G : xU njhFjp rkepiyapy; cs;sjh vd;gijj; jPHkhdpf;fj; jhf;f <T (Q) 
gad;gLj;jg;gLfpwJ. mt;thW ,y;iynad;why; jhf;fj;jpiria vjpHT $Wtjw;F 

cjTfpd;wJ.

2.1.11 rkepiyr; nrwpTfisf; fzf;fpLjy;

XH gpur;rpidapy; Muk;gr; nrwpTfis ehk; mwpe;jpUf;fpNwhk;. Mdhy; rkepiyr; nrwpTfs; 

vJTk; njupahJ> vdNt gpd;tUk; %d;W gbfs; gpd;gw;wg;gLk;.

gb 1 jhf;fj;Jf;Fr; rkd;nra;j rkd;ghl;il vOJq;fs;

gb 2 rkd;nra;j rkd;ghl;bd; fPo;> jhf;fj;jpy; <Lgl;Ls;s xt;nthU gjhHj;jj;jpw;Fk; 

gl;baypLk; ml;ltizia cUthf;fTk;.

(a) Muk;gr; nrwpT

(b) rkepiyf;Fr; nry;Yk;NghJ nrwptpd; khw;wk; (χ)
(c) rkepiyr; nrwpT

ml;ltiziaf; fl;bnaOg;Gk;nghOJ χ I (my;yJ α) rkepiyf;Fr; nry;Yk;NghJ 

rkepiyia miltjw;Fj; jhf;fk; GupAk; gjhHj;jq;fspd; xd;wpd; jhf;fKw;w nrwpthf 

(mol dm-3) (my;yJ $l;lg;gpupif msT tiuaWj;J gpd;G jhf;fj;jpd; gPrkhdj;ij 

cgNahfpj;J kw;wg; gjhu;j;jq;fspd; nrwpTfis χ rhu;ghfj; jPu;khdpf;Ff. 

gb 3 rkepiyr; nrwpTfisr; rkepiyf; Nfhitapy; gpujpapl;L> jPu;j;J χ Ig; ngWf. 
ePq;fs; xU ,Ugbr;rkd;ghl;ilj; jPHf;f Ntz;Lnkd;why; ,urhad mHj;jKs;s 

fzpjj; jPHitj; NjHT nra;f. χ ,d; fzf;fplg;gl;l ngWkhdj;ij cgNahfpj;J 

rkepiyr; nrwpTfisf; fzf;fpLq;fs;.

cjhuzk; 2.7

H2(g) cld; I2(g) milAk;  jhf;fj;jpw;fhd rkepiy khwpyp KC   800 K ,y; 64.0

H2(g) + I2(g) ⇌ 2HI(g)

H2(g) ,d; 1.00 mol ,  I2(g) ,d; 1.00 mol Mfpad 10.0 dm3 ,d; tpiwg;ghd %ba 

ghj;jpuj;jpy; 800 K ,y; jhf;fkila tplg;gl;ld. rkepiyapy; H2(g), I2(g), HI(g) 
Mfpatw;wpd; nrwpTfs; vd;d? rkepiyf; fyitapd; mikg;G %y;fspy; ahJ?

tpil

Muk;gr; nrwpTfs; [H2(g)] = [I2(g)]  = 1.00 mol / 10.0 dm3 

     = 0.10 mol dm-3

trjpf;fhfj; jhf;fKw;w H2(g) thAtpd; nrwpit х mol dm-3 vd tiuaWf;fTk;. 

jhf;fj;jpw;fhd rkg;gLj;jpa rkd;ghl;bd;gb H2(g) ,d; х mol dm-3  I2(g) ,d; х mol dm-3 
cld; jhf;fKw;W 2хmol dm-3 HI(g) Ij; jUfpwJ. ,J H2(g) kw;Wk; I2(g)  ,d; Muk;gr; 

nrwpTfis 0.10 mol dm-3 ,ypUe;J (0.10 - х)mol dm-3 Mfr; rkepiyapy; Fiwtilar; 

nra;fpd;wJ.
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rkd; nra;j rkd;ghl;bd; fPo; ,tw;iw xU ml;ltizapy; RUf;fkhff; $wyhk;.

    H2(g)      +       I2(g)          ⇌          2HI(g)
Muk;gk; / mol dm-3                 0.1              0.1                      0
khw;wk; / mol dm-3                 -χ               -χ                     +2χ
rkepiy / mol dm-3  (0.10 - χ)      (0.10 -χ)           2χ 

  0.80 - 8χ  = 2χ
            x = 0.08 mol dm-3

Kc= 
 [HI(g)]2 

[H2 (g)] [I2 (g)]

64.0 = 

(- 8 = 

= = 
(2χ)2  

2χ  

(2χ)2  (2χ)  

(0.10-χ) (0.10-χ) 

(0.10-χ) 

(0.10-χ)2 (0.10-χ) 

rkepiy khwpyp

�
2

�ngWkhdq;fisg; gpujpaply;

,Ugf;fKk; tHf;f %yj;ij 

vLj;Jf; nfhs;Sk; NghJ
+ 8.0;  

vLj;Jf;nfhz;lhy;

vd vLj;jhy;> x = 0.13 mol dm-3

vdg; ngWfpNwhk;. Muk;gr; nrwpT  0.10mol dm-3 vd;gjhy; ,ij 

Vw;Wf;nfhs;s KbahJ.)

H2 (g)  = I2 (g) = 0.02 mol dm-3  × 10.0 dm3

  = 0.2 mol                                                                                 

[H2 (g) ] [I2 (g) ]  = 0.02 mol dm-3  , [HI(g) ] = 0.16 mol dm-3

fyitapd; mikg;G

  kw;Wk; HI(g)   =1.6 mol

(2χ)  

0.10 -χ= 

cjhuzk; 2.8

Kd;ida cjhuzj;jpy; cs;s jhf;fj;ij mNj ntg;gepiyapy; fUJf. H2(g), 
I2(g)> kw;Wk; HI(g)  Mfpatw;wpd; Muk;gr; nrwpTfs; KiwNa 0.006 mol dm-3, 
 0.004 mol dm-3, kw;Wk; 0.02 mol dm-3 MFk;. ,t; ,dq;fspd; nrwpTfisr; rkepiyapy; 

fzpf;Ff.

tpil

Muk;gr; nrwpTfs; rkepiyr; nrwpTfis xj;jpUf;fhjjhy; rkepiyapy; H2(g) kw;Wk; 
I2(g) ,d; nrwpTf; FiwT х mol dm-3 vd;f. jhf;fj;jpd; gPrkhzj;jpypUe;J HI d; 
nrwpT mjpfupg;G 2х Mf ,Uf;f Ntz;Lk;.

    H2(g)      +       I2(g)          ⇌          2HI(g)
Muk;gk; / mol dm-3             0.006           0.004                    0.02
khw;wk; / mol dm-3             -χ               -χ                     +2χ
rkepiy / mol dm-3                 (0.006 - χ)      (0.004 -χ)     (0.02 +2χ) 

Kc= 
 [HI(g)]2  (0.02  +2 χ)2

([H2 (g)] [I2 (g)])  (0.006 - χ) (0.004 - χ)
= 64 = rkepiy khwpyp
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ngUf;fy;> xU ,Ugbr; rkd;ghl;il mspf;fpwJ.

60х2  - 0.72 х + 11.34  × 10-4 = 0

,J aх2 + bх + c = 0 vd;Dk; tifahFk;. kw;Wk; х w;fhd jPHTfs;

  ̶  b+     b2  ̶   4 ac 
х =          2a

√

,Ugb rkd;ghl;bw;F ,ijg; gad;gLj;Jtjd; %yk; х  = 0.01 mol dm-3 my;yJ                 

0.002 mol dm-3 Ig; ngWfpNwhk;. ngWkhdk; 0.01 mol dm-3 rkepiyr; nrwpthf 

Vw;Wf;nfhs;s KbahJ> Muk;gr; nrwpit tpl mjpfkhf ,Uf;f KbahJ vdNt х 
w;F Vw;Wf;nfhs;sg;gl;l ngWkhdk; 0.002 mol dm-3

,g;NghJ rkepiyr; nrwpTfs;

[H2 (g)]  = (0.006 - 0.002)  = 0.004 mol dm-3

[I2 (g)]  = (0.004 - 0.002)  = 0.002 mol dm-3

[HI(g)]  = (0.02+ 0.004)  = 0.024 mol dm-3

cU 2.9  H2(g) + I2(g) ⇌ 2HI(g) vDk; ,urhadj; jhf;fj;jpy; ,U jpirfspypUe;Jk; rkepiyia 

milayhk;. jhf;fj;ijf; fyit H2(g) kw;Wk; I2(g) cld; my;yJ HI(g) cld; (tyJ 

my;yJ ,lJ) ,UGwKk; njhlq;fyhk; vd;gJ tpsq;FfpwJ. H2(g) kw;Wk; I2(g) fyitAld; 
njhlq;Fk;NghJ mtw;wpd; msT FiwfpwJ HI(g) msT mjpfupf;fpd;wJ. NtW topapy; 

jhf;fj;ij HI(g) cld; njhlq;fpdhy;> H2(g) kw;Wk; I2(g) Mfpatw;wpd; msT Neuj;Jld; 

mjpfupf;fpwJ. mNj Neuj;jpy; HI(g) ,d; msT FiwfpwJ.

rkepiy

n
r
w
pT

Neuk;
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cjhuzk; 2.9

0.15 %y;fs; N2O4 thA 1.0 dm3 %ba tpiwg;ghd jhf;fg; ghj;jpuj;jpy; 400 K ,y; 
itf;fg;gl;L N2O4(g) ⇌ 2NO2(g) vDk; rkepiyia mila mDkjpf;fg;gl;lJ. 

rkepiyapy; nkhj;j mKf;fk; 9.0 × 105 Pa vdf; fz;lwpag;gl;lJ. rkepiyapy; 

xt;nthd;wpdJk; gFjp mKf;fq;fisAk;> kw;Wk; Kp , KC IAk; fzpf;f. 

tpil

N2O4(g); ,yl;rpa elj;ij cilaJ vdf; fUJf.

PV = nRT

PN2 O4
  = 0.15 mol × 8.314 J mol-1  K-1 × 400 K ≈ 5.0 ×105  Pa

   
             1 ×10-3m3 

vdNt> Muk;g mKf;fk; = 4.98 ×105  Pa

jhf;fj;ijf; fUJq;fs; N2O4 (g)                  ⇌                 2NO2                  
Muk;g mKf;fk; / Pa  5.0 ×105                               0 
mKf;f khw;wk; / Pa               -х                                           2х
rkepiy mKf;fk; / Pa (5.0 ×105  ̶  х )                               2х 

rkepiyapy; nkhj;j mKf;fk; P    =  PN2 O4
  +  PNO2 

     (9.0 ×105 Pa  = [(5.0 ×105  –х )  + 2х ]Pa

            

Kp= 

Kc=     = 

   = 
(PNO2

) 2  

6.4 ×106  Pa×10-3Kp
  

(8.0 ×105  Pa)2

    (PN2O4
 )

    8.314×400 J mol-1   (RT )

(1.0 ×105  Pa)

x = 4.0 ×105  Pa

PN2O4 
 = 1.0 ×105 Pa  kw;Wk; PNO2

   = 8.0 ×105 Pa  

=6.4 ×106  Pa

Kp = Kc (RT)∆n ;  ∆n = 2 - 1 = 1

=  1.9 mol dm-3

cjhuzk; 2.10

fhgd; nkhNdhf;irl;L %yk; mad; (II) xl;irl;il jho;j;jpaNghJ cNyhf ,Uk;igAk;> 

fhgdPnuhl;irl;ilAk; jUfpd;wJ. 1000 K ,y; jhf;fj;jpw;fhd rkepiy khwpyp 0.25.

FeO(s) + CO(g) ⇌  Fe(s) + CO2(g)

Muk;gg; gFjp mKf;fq;fs; CO(g) kw;Wk; CO2(g) KiwNa 1.0 × 105 Pa, 0.50 × 105 Pa 
vdpd;> 1000 K ,y; CO(g) kw;Wk; CO2(g)  Mfpatw;wpd; rkepiyg; gFjp mKf;fq;fs; 

ahit? fzf;fplg;gl;l ngWkhdq;fs; gw;wpf; fUj;Jj; njuptpf;fTk;.   

tpil

Muk;gg;gFjp mKf;fq;fspypUe;J rkepiyg; gFjp mKf;fq;fisf; fzf;fpl KbAk;.

kw;Wk; mNjNghy; Muk;gr; nrwpTfspypUe;J rkepiyr; nrwpTfisf; fzf;fpl KbAk; 

nrwpTfSf;Fg; gFjp mKf;fq;fisg; gpujpaPL nra;f.
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    FeO(s) + CO(g) ⇌  Fe(s) + CO2(g)                
Muk;g mKf;fk; / Pa  1.0 ×105            0.50 ×105

mKf;f khw;wk; / Pa             -х                        +х
rkepiy mKf;fk; / Pa (1.0 ×105  ̶  х )            (0.50×105 + х )

0.25 ×105 - 0.25х     = 0.50 ×105 + х
х     =    ̶  0.20 ×105  Pa
∴ PCO(g) =   1.20 ×105  Pa 
PCO2 (g)       =  0.30 ×105  Pa 

Kp=   =  0.25 = 
(PCO2

 (g)) 
 (0.50 ×105+ х)

   (PCO (g)) (1.0 ×105- х)

х ,w;fhd kiwg; ngWkhdk; vd;gJ rkepiy milaj; jhf;fk; tpisTfspypUe;J  

jhf;fpfSf;Fr; nry;fpwJ vd;gjhFk;. ,J Muk;gj; jhf;f <T Qp = 0.5 

1.0 =  0.5 >Kp  

rkepiy khwpypia tplg; ngupjhfTs;sJ. ,jd; tpisthfj; jhf;fk; vg;nghOJk; 

tpistpypUe;J jhf;fpfSf;F (tykpUe;J ,lkhf) nry;fpwJ. PCO(g) kw;Wk; PCO2 (g)   

,d; ngwg;gl;l ngWkhdq;fisg; gad;gLj;jp Kp  ia kPsf; fzf;fpLtjd; %yk; 

,jid cWjpg;gLj;jyhk;. ehk; ngWtJ  = 0.25(0.30 ×105  Pa)
 (1.20 ×105  Pa)   

Kp =  vdNt jug;gl;l 

jhf;fk; ,lJGwk; nry;fpwJ.

cjhuzk; 2.11

Cf;fp Kd;dpiyapy; vjpyPd; (C2H4) cld; Ijurd; H2 w;fhd ,urhadr; rkd;ghL 

Cf;fpapd; Kd;dpiyapy; vNjhd; (C2H6) I nfhLf;fpwJ.

H2(g) + C2H4(g) ⇌  C2H6(g)

jhf;fj;jpw;fhd rkepiy khwpyp 25 °C ,y; Kc= 9.6 × 1018 , 0.200 mol dm-3 H2(g), 0.155 
mol dm-3 C2H4(g) fyit J}shf;fg;gl;l Cf;fpapd; Kd;epiyapy; 25 °C Ngzg;gl;lJ> 

rkepiyf; fyitapy; xt;nthU gjhHj;jj;jpdJk; nrwpT ahJ?

tpil

Kc ,d; kpfg;ngupa ngWkhdk; jhf;fk; epiwTngWk; vd;gijf; fhl;Lfpd;wJ. mjhtJ> 

H2 thAtpd; msTC2H4(g) (0.200 mol dm-3)   C2H4(g) msit tpl caHe;j mstpy; 

,Ug;gjpdhy;> C2H6 jahupf;f 0.155 mol dm-3  ,d; C2H4(g)  Kw;whf Efug;gLfpwJ 

vd;gJ njspT. vdNt H2(g) ,d; kPjKs;s msT (0.200 -0.155) mol dm-3 = 0.045 mol 
dm-3  Kd;Ndhf;fpa jhf;fj;jpd; Kc kpf caHthf ,Ug;gjhy;> gpd;Kfj; jhf;fj;jpd; 

rkepiy khwpyp kpfr; rpwpjha; ,Uf;f Ntz;Lk;. ,e;j mbg;gilapy; gpd;tUkhW ehk; 

fUjyhk;. gpd;Kfj; jhf;fj;jpy; C2H4(g) Efug;gLk; msT х vd nfhz;L jhf;fk; 

Kw;WngWk; NghJ gpd;tUkhW rkepiyf; fl;likg;G fUjg;gLfpwJ.

    H2(g)+      C2H4(g)  ⇌     C2H6(g)                
Muk;gk; / mol dm-3              0.045           0.0             0.155
khw;wk; / mol dm-3              +х            +х                  ̶  х
rkepiy / mol dm-3                   (0.045+х )        х    0.155  ̶  х 
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( х kpfr; rpwpajhifahy;)Kc=    ≈ 
[C2 H6 (g)] (0.155 - х)    (0.155 )

    [H2 (g) ] [C2 H4 (g)] (0.045+х) х   (0.045)х   

[H2(g)]      =  0.045 mol dm-3

[C2H4(g)] =  3.6 × 10-19 mol dm-3

[C2H6(g)] =  0.155 mol dm-3

 = 9.6 × 1018 = 

х = 3.6 × 10-19 mol dm-3

Kc Nfhitapy; nrwpTfspd; ngWkhdq;fisg; gpujpapLtjd; %yk; tpilia 

cWjpg;gLj;jyhk;.

Kc=    ≈ 
[C2 H6 (g)]  0.155

    [H2 (g) ] [C2 H4 (g)] 0.045 (3.6 ×10-19)
 = 9.6 ×1018

mjhtJ mDkhdpf;fg;gl;lit rupahdjhFk;.

2.1.12 rkepiyiag; ghjpf;Fk; fhuzpfs;

NkYs;s fye;Jiuahly;fspypUe;J ,urhadr; rkepiy vd;gJ %ba tpiwg;ghd njhFjpapy; 

xU khwh ntg;gepiyapy; Kd;Kf gpd;Kfj; jhf;fq;fspw;F ,ilapyhd xU rkg;gLj;jpa 

epiyahFk;. gupNrhjid epge;jidfspy; khw;wk;> mr;rkg;gLj;jpa epiyiaf; Fog;gpf; $ba 

my;yJ Fiwe;jsT tpUk;gpa tpisnghUs; cUthFkhW rkepiyj; jhdj;ij khw;Wk;. 

cjhuzkhfr; rkepiyj;jhdk; tyg;Gwkhf efHfpd;wJ vdf; $wpdhy;> ehk; fUJtJ 

ahnjdpd; tpisTfshf eilngWk; jhf;fk; ,lJGwj;jpypUe;J tyg;Gwkhf MFk;. my;yJ 

mjw;F kWjiyahf MFk;. gupNrhjid thapyhff; fl;Lg;gLj;jf;$ba fhuzpfshtd 

nrwpT> mKf;fk;> fdtsT> ntg;gepiy Nghd;wd MFk;. ,q;F ehk; rkepiyapYs;s xU 

njhFjpia xt;nthU khwpAk; vt;thW ghjpf;fpd;wJ vd;gJ gw;wpg; guPl;rpg;Nghk;. rkepiyf; 

fyitapd; mikg;ig NkYs;s khwpfs; vt;thW gz;gwpuPjpahfg; ghjpf;Fk; vd;gijg; 

gpnuQ;R ,urhapdp n`d;wp -Y}ap]; ,ypr;rw;wNyaH ((Henri-Louis Le Chātelier) vd;gtuhy; 
Kjypy; gpuNahfpf;fg;gl;l jj;Jtj;ij cgNahfpj;J vjpHT $wyhk;.

,yPr;rw;wpNyaupd; jj;Jtk; Le Chātelier’s principle: 

xU njhFjpapd; rkepiy epge;jidfisj; jPHkhdpf;Fk; VjhtJ fhuzpfspd; khw;wk;> 

njhFjpia mk;khw;wj;jpd; tpisitf; Fiwg;gjw;F my;yJ <Lnra;tjw;F Vw;g khw;wkilar; 

nra;Ak;

 y NrHf;fg;gl;l jhf;fp / tpisTr; nrwptpd; mOj;jk; NrHf;fg;gl;l gjhHj;jk; Efug;gLk; 

tpisAs; jhf;fk; epfo;tjd; %yk; tpLtpf;fg;gLk;.

 y mfw;wg;gl;l jhf;fp / tpisTfs; nrwptpd; mOj;jk;> mfw;wg;gl;l gjhHj;jk; 

kWgbAk; cUthFk; jpirapy; tpisAs; jhf;fk; epfo;tjd; %yk; tpLtpf;fg;gLk;.

my;yJ NtnwhU tpjkhf : 'rkepiyapYs;s jhf;fj;jpy;> VjhtJ xU jhf;fpapd; my;yJ 

tpistpd; nrwptpy; khw;wj;ij Vw;gLj;jpdhy;> nrwpT khw;wj;jpd; tpisit ,opthf;FkhW 

rkepiyf; fyitapd; mikg;G khw;wkilAk;".

gpd;tUk; jhf;fj;ijf; fUJNthk;. H2(g) + I2(g) ⇌  2HI(g)

rkepiyapYs;s jhf;ff; fyitapDs; H2(g) Ir; NrHj;jhy;> jhf;fj;jpd; rkepiy 

Fog;gg;gLfpd;wJ. mjid kPz;Lk; mila> jhf;fk; H2(g) Efug;gLk; jpirapy; Kd;Ndhf;fp 

eilngWk;. mjhtJ $Ljyhd H2(g), I2(g) jhf;fp 2HI(g) cUthFk;> ,Wjpapy; rkepiy 

tyg;Gwkhf (Kd;Ndhf;fp) efUk;. ,J ,ypr;rw;wNyaupd; jj;Jtg;gb epfo;fpd;wJ> jhf;fp 
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my;yJ tpisitr; NrHf;Fk; nghOJ jhf;fp / tpistpd; nrwpT NrHj;j gpd;G cs;sjpYk; 

FiwthfTk; Mdhy; Muk;g jhf;ff; fyitapYk; caHthfTk; ,Uf;FkhW fhz;gpf;fpd;wJ.

cU 2.10 H2(g) Ir; NrHg;gjdhy; ngwg;gLk; tpistpdhy; vd;Dk; jhf;fj;jpd; jhf;fpfs;> tpisTfs; 

Mfpatw;wpd; nrwpTfspy; Vw;gLk; khw;wk;.

Neuk;

Muk;g rkepiy Gjpa rkepiy

jhf;f <T Qc  vd;Dk; gjj;jpd; %yk; ,t; elj;ijia tpsf;fyhk;.

Qc = 
 [HI(g)]2

      [H2 (g)] [I2 (g) ]

rkepiyapy; Ijuridr; NrHj;jy;> tpFjpapd; ngWkhdj;jpy; mjpfupg;ig Vw;gLj;Jfpd;wJ> 

,jdhy;> Qc  apd; ngWkhdk;> Kc apYk; ghHf;ff; Fiwtilfpd;wJ. vdNt ,t; mOj;jj;ij 

tpLtpf;ff; $Ljyhd H2(g) Efug;gl;L Kd;Kfj; jhf;fk; MSfpd;wjhfpd;wJ. vdNt njhFjp 

Kd;Kfj; jhf;fj;ij Kd;Ndhf;fp efHj;jp> njhFjp kPsr; rupnra;J xU Gjpa Kd;Kfj; 

jhf;fj;ij Kd;Ndhf;fp efHj;jp tpisTfspd; nrwpit mjpfupf;Fk;.

Ma;Tr; rhiyapy; vspikahfg; gupNrhjpf;ff; $ba ,d;ndhU rkepiyj;njhFjp Iron (III)  
njhFjpahFk;. [Fe(SCN)3]  ,yFtpy;  ePupy;  fiue;J  rptg;G  epwf; fiuriyj; jUk;. 
rptg;G epwj;jpw;Ff; fhuzk; ePH Vw;wg;gl;l  [FeSCN]2+  madhFk;. Fe3+ SCN-mad;fspw;Fk; 

$l;lg;gpupifailahj  [FeSCN]2+  apw;Fk; ,ilapyhd rkepiy fPNo fhl;lg;gl;Ls;sJ.

 [FeSCN]2+(aq)     ⇌ Fe3+(aq)             +  SCN-(aq)

 rptg;G epwk;  ,sk;kQ;rs; epwk;   epwkw;wJ

fiurypDs; Nrhbak; jNahraNdw;W (NaSCN) ,l;lJk;> rkepiyj; njhFjpf;Fg; gpuNahfpj;j 
mOj;jk; SCN-(aq) nrwpit mjpfupf;fpd;wJ. ,t;tOj;jj;ij tpLtpf;f> rpy Fe3+(aq) 
mad;fs; NrHf;fg;gl;l SCN-(aq) mad;fSld; jhf;fKw;W> rkepiy tyg;Gwj;jpypUe;J 

,lg;Gwkhf efHe;J fiurypd; rptg;G epwk; mjpfupf;Fk;. ,NjNghy; Fe3+(aq) mad;fis 

Muk;g fiurypDs; NrHj;jhy; rptg;Gepwk; mjpfupf;Fk;> fhuzk; Nkyjpf Fe3+(aq) mad;fs; 

rkepiyia tyg;Gj;jpypUe;J ,lg;Gwkhf efHj;Jfpd;wJ.

NkYk; ehk; NkYs;s rkepiyiag; gpd;tUkhW vOjpdhy;>

  Fe3+(aq)  + SCN-(aq) ⇌ [FeSCN]2+(aq)

  ,sk;kQ;rs; epwk;     epwkw;wJ  rptg;G

ehk; njupTnra;J ,Lk; jhf;fp my;yJ tpisnghUisg; nghWj;J ,r;rkepiy Kd;Kfkhf 

my;yJ gpd;Kfkhf efuyhk;. Fe3+(aq) my;yJ SCN-(aq) mad;fis mfw;Wk; Nrhjidg; 

nghUl;fisr; NrHg;gjd; %yk; rkepiyia vjpHj; jpirapy; efur; nra;ayhk;. 

cjhuzkhf> xl;rhypf;F mkpyk; (H2C2O4),  Fe3+(aq) mad;fSld; jhf;fKw;W cWjpahd 
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rpf;fy; mad; [Fe(C2O4)3]
3– Ij; Njhw;Wtpj;J RahjPd Fe3+(aq) nrwpit Fiwf;fpd;wJ. 

,yPr;rw;wNyaupd; jj;Jtg;gb Fe3+(aq) I mfw;Wtjdhy; cs;s nrwpT mOj;jk;> [Fe(SCN)]2+ 

gpupifailtjdhy; kPs cUthFk; Fe3+(aq) mad;fspdhy; tpLtpf;fg;gLfpd;wJ. [Fe(SCN)]2+ 

nrwpT Fiwtiltjdhy; rptg;G epwr; nrwpT Fiwtilfpd;wJ.

,t;tpisitf; fPNo fhl;ba jhf;fq;fspdhy; tpsq;fg;gLj;jyhk;.

3H2C2O4(aq) + Fe3+(aq) → [Fe(C2O4)3]
3- (aq) + 6H+(aq) kw;Wk;

[FeSCN]2+(aq) ⇌  Fe3+(aq) + SCN-(aq)

HgCl2 it ,LtJk; rptg;G epwr; nrwpitf; Fiwf;fpd;wJ.  fhuzk; Hg2+(aq) MdJ 

SCN–(aq) mad;fSld; jhf;fKw;W cWjpahd rpf;fy; [Hg(SCN)4]
2–  I cUthf;Ffpd;wJ. 

RahjPd SCN–(aq) I mfw;wy;> SCN–(aq) mad;fis kPsg;ngWtjw;F rkepiyia 

tyg;Gwj;jpypUe;J tyg;Gwkhf efHj;Jk;. kWgf;fkhf KSCN Ir;  NrHj;jhy; fiurypd; 
epwr; nrwpit mjpfupf;fpd;wJ. 

HgCl2(aq) + 4SCN-(aq) → [Hg(SCN)4]
2-(aq) + 2Cl- (aq) kw;Wk;

[FSCN]2+(aq) ⇌  Fe3+(aq) + SCN-(aq)

cjhuzk; :

mNkhdpahtpd; cw;gj;jpf;fhd VgH KiwapYs;s rkepiyj; njhFjpiaf; fUJNthk;.

N2(g) + 3H2(g)  ⇌   2NH3(g)              KC = 0.291 at 700 K

0.50 mol dm-3 N2(g), 3.00 mol dm-3  H2(g), 1.98 mol dm-3  NH3(g) vd;gdtw;iwAila 700 K apYs;s 

rkepiyf; fyit vk;kplk;  cs;snjdpd;> N2(g) nrwpit 1.50 mol dm-3 Mf mjpfupj;J. 

ehk; rkepiyiaf; Fog;gpdhy;> N2(g) nrwpT mjpfupg;gpdhy; cs;s mOj;jj;ijr; rpy N2(g)  
I NH3(g) Mf khw;wp tpLtpf;fyhk; vd ,ypr;rw;wNyaupd; jj;Jtk; $Wfpd;wJ. Kd;Kfj; 

jpirapy; thA %yf;$Wfspd; vz;zpf;if Fiwtile;J mOj;jj;ij tpLtpf;fpd;wJ 

vd;gJ njspthfpd;wJ. mjhtJ N2(g) nrwpT FiwtilAk;nghOJ rkg;gLj;jpa rkd;ghl;bd; 

gPrkhdg;gb H2(g) nrwpTk; Fiwa Ntz;Lk;. mj;Jld; NH3(g)  nrwpT mjpfupf;f Ntz;Lk;.

,k;khw;wq;fisg; gpd;tUk; cU 2.11 ,dhy; tpsf;fyhk;.

cU 2.11 N2(g) + 3H2(g)  ⇌   2NH3(g) vd;Dk; jhf;fj;jpy; N2 itr; NrHg;gjd; tpistpdhy;> jhf;fpfs;> 

tpisTfs; vd;gdtw;wpd; nrwpTfspy; Vw;gLk; khw;wk;

Muk;g rkepiy Gjpa rkepiy

Neuk;

rkepiy 

ay;y

rkepiyf;F ,yPr;rw;wNyaupd; jj;Jtj;ijg; gpuNahfpf;f> N2(g) my;yJ H2(g) nrwpit 
mjpfupj;J my;yJ NH3(g) nrwpitf; Fiwj;J tpisT mNkhdpahit mjpfupf;fyhk; vd 

tpsq;Ffpd;wJ. fPNoAs;s tupg;glk; rkepiyj; jhf;fj;jpy; tpisT gw;wpa xU mOj;jj;ij 

vkf;Fj; jUfpd;wJ.
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  mjpfupj;jy;       mjpfupjy;  Fiwjy;

                 

    N2(g)  +   3H2(g)  ⇌     2NH3(g) 

                 

  Fiwjy;  Fiwjy;     mjpfupj;jy;

   rptg;G : rkepiy tyJg;Gwk; efu;jy;

   ePyk; : rkepiy ,lJGwk; efu;jy;

cU 1 N2(g) my;yJ H2(g) nrwpT mjpfupg;G my;yJ (NH3(g) nrwpTf; FiwT rkepiyia 
,lg;Gwj;jpypUe;J tyg;Gwkhf efHj;Jfpd;wJ. N2(g) my;yJ H2(g) nrwpTf; FiwT 
my;yJ NH3(g) nrwpT mjpfupg;G rkepiyia tyg;Gwj;jpypUe;J ,lg;Gwkhf 

efHj;Jfpd;wJ.

,yPr;rw;wNyaupd; jj;JtkhdJ gpuNahfpf;fg;gLk; mOj;jj;Jld; rkepiyf; fyitapd; 

mikg;G khw;wq;fis vjpHT $Wfpd;wNjnahopa> mJ Vd; mt;thwhd khw;wq;fs; epfo;fpd;wd.

vd;gij tpsf;ftpy;iy. vdpDk; jhf;f <it Qc> fUj;jpnyLj;J ehk; mt;tpisit 

tpsq;fpf;nfhs;syhk;. 0.50 mol dm-3 N2(g), 3.00 mol dm-3 H2(g), 1.98 mol dm-3 NH3(g)  vd;gtw;iw 
cila Muk;gr; rkepiyf; fyitf;F 700 K apy; Qc ahdJ rkepiy khwpyp Kc apw;Fk; 

rkk; (0.291)  fhuzk; njhFjp rkepiyapYs;sJ.

Qc = 
 
= 

[NH3 (g) ]2  [1.98]2 

    [N2 (g) ] [H2(g)  ]3     [0.5][3.0]3 =  0.29 =  Kc

N2 (g) nrwptpid 1.50 mol dm-3 Mf mjpfupj;Jr; rkepiyiaf; Fog;Gk;NghJ> rkepiy 

khwpypf; Nfhitapd; tpFjp mjpfupf;fpd;wJ> Qc ahdJ Kc ngWkhdj;jpYk; Fiwe;j 

mstpw;Ff; Fiwfpd;wJ.

Qc = 
 
= 

[NH3 (g) ]2  [1.98]2 

    [N2 (g) ] [H2(g)  ]3     [0.5][3.0]3   =  0.0968 <  Kc

njhFjp Gjpa rkepiyj; jhdj;jpw;F efHtjw;F> Qc mjpfupf;f Ntz;Lk;. mjhtJ rkepiy 

khwpypf; Nfhitapd; njhFjp mjpfupf;f Ntz;Lk;> tpFjp FiwaNtz;Lk;. ,J N2 (g), 
H2(g) MdJ NH3(g) Mf khWk; epfu khw;wk; ,ypr;rw;wNyaupd; jj;Jtk; vjpHT $wpathW 

epfo;fpd;wJ vd;gijf; Fwpj;Jf; fhl;Lf;fpd;wJ. cU 2.11  ,y; fhl;bathW Gjpa rkepiy 

va;jg;gLk;nghOJ nrwpTfs; gpd;tUkhW 1.31 mol dm-3 N2(g), 2.43 mol dm-3 H2(g), 2.36 mol 
dm-3 NH3(g), Qc kPz;Lk; Kc apw;F rkkhfpd;wJ.

Qc = 
[2.36]2

    [1.31] [2.43]3 =  0.29 =  Kc

cjhuzk; :

jpz;kk; ⇌ thAj; njhFjpfspw;F ,yPr;rw;wNyaupd; jj;Jtj;jpd; gpuNahfk;:

,Uk;Gj;jhJ ,Uk;G cNyhfkhf CJiyapy; jho;j;jg;gLk;NghJ> Iron (III) Oxide ,w;Fk; 
fhgd; Xnuhl;irl;bw;Fk; ,ilapy; jhf;fk; epfo;fpd;wJ.

Fe2O3(s) + 3CO(g) ⇌  2Fe(l) + 3CO2(g)
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rkepiyf; fyit gpd;tUkhW Fog;gg;gLk;nghOJ epfuj; jhf;fj;jpd; jpiria vjpHT $w 

ehk; ,yPr;rw;wNyaupd; jj;Jtj;ijg; gad;gLj;JNthk;.

a. Fe2O3 Ir; NrHj;jy;

b. CO2 it mfw;wy;

c. CO it mfw;wy;> jhf;f <it Qc gad;gLj;jp khw;wj;jpw;Ff; fhuzk; $wy;

(a) Fe2O3  J}a jpz;kkhjyhy;> mjd; nrwpT 1 ,w;Fr; rkd;> Fe2O3 ia $Ljyhfr; 

NrHf;Fk;NghJ mJ khwhJ. MfNt ,q;F nrwpT mOj;jk; ,y;iy. Vw;fdNtAs;s 

rkepiyiaf; Fog;gg;glkhl;lhJ.

(b) CO2 it mfw;Wtjdhy; cs;s nrwpT mOj;jk;> CO2 it NkYk; Njhw;Wtpf;ff; 

$bathW epfuj;jhf;fk; jhf;fpfspypUe;J tpistpw;F efuy; %yk; tpLtpf;fg;gLfpd;wJ 

vd ,yPr;rw;wNyaupd; jj;Jtk; vjpHT $wg;gLfpd;wJ.

(c) mfw;wg;gLk; CO tpdhy; cs;s nrwpT mOj;jk;> tpisTfspypUe;J jhf;fpfSf;F 

epfuj;jhf;fk; efHtjdhy; NkYk; Njhw;Wtpf;fg;gLk; CO tpdhy; tpLtpf;fg;gLfpd;wJ 
vd ,yPr;rw;wNyaupd; jj;Jtk; vjpHT $Wfpd;wJ.

    jhf;f <T Qc = 
[CO2 (g) ]3

         [CO(g) ]3

CO(g) I Fiwg;gjd; %yk; rkepiy Fog;gg;gbd; Qc mjpfupf;fpd;wJ> MfNt Qc > Kc 
njhFjp Gjpa rkepiyia Nehf;fp efHtjw;F> Qc Fiwa Ntz;Lk;. mjhtJ [CO2] Fiwa 
Ntz;Lk;. [CO] mjpfupf;f Ntz;Lk;. MfNt epfuj;jhf;fk; ,yPr;rw;wNyaupd; jj;Jtk; vjpHT 

$wpathW jhf;fpfis Nehf;fpr; nry;y Ntz;Lk;.

cjhuzk; : 1

gpd;tUk; rkd;ghl;bw;fpzq;f <af;fhgNdw;whdJ> <a xl;irl;lhfTk; fhgd;<nuhl;irl;lhfTk; 

gpupifailfpd;wJ.

PbCO3(s)   ⇌    PbO(s) + CO2(g)

PbCO3 Ak; PbO Tk; jpz;kq;fshjypdhy;> rkepiy khwpyp K = [CO2(g)] xU jug;gl;l 
ntg;gepiyapy;> jpz;k PbCO3 IAk; jpz;k PbO itAk; cila VjhtnjhU njhFjp> 

jpz;kq;fspd; tpfpjk; my;yJ msTfspy; rhHe;jpuhJ xNu nrwpT PbCO3 it rkepiyapy; 

nfhz;bUf;Fk;. ,J cU 2.12 tpdhy; tpsq;Ffpd;wJ> ,jpy; [CO2(g)] vjpH ,lg;gLk; jpz;k 

PbCO3 msT tiugpy; fhl;lg;gl;Ls;sJ. Muk;gj;jpy; ,lg;gLk; PbCO3  Kw;whf CO2(g)  
Mfg; gpupifailfpd;wJ> fhuzk; rkepiy K apw;F rkkhd CO2(g) nrwpit toq;Ftjw;F 
PbCO3 apd; msT NghJkhdjy;y MFk;. MfNt tiugpd; ,lJgf;fk; rkepiyapy; ,y;yhj 

njhFjpiag; gpujpgypf;fpd;wJ> fhuzk; mjpy; CO2(g) ck; PbO(g) ck; kl;Lk; cz;L.

,jw;F khwhf> kl;L kl;lhfg; NghjpasT PbCO3 ,l;Lg; ngwg;gLk; [CO2(g)] =K  vdpd; 
njhFjp rkepiy mile;Js;sJ> NkYk; PbCO3 NrHj;jy; CO2(g) nrwptpy; xU tpisitAk; 
Vw;gLj;jhJ> MfNt tiuG xU fpilf;NfhlhFk;. MfNt fpilf;Nfhl;by; ,y;yhj VNjDk; 

CO2(g) nrwpT rkepiyay;yhj epiyiaf; Fwpf;fpd;wJ> njhFjpapy; NghjpasT PbCO3 Ak; 

PbO Tk; cs;sNghJ mjd; mikg;igr; rkepiyia va;JkhW rupg;gLj;Jk;. cjhuzkhf 

cU 2.12 apy; A vd milahskpl;l Gs;sp A apy; CO2(g) tpd; nrwpT fpilf;Nfhl;bw;F 
NkNy cs;sJ. vdNt rkepiyapYs;s [CO2(g)] apYk; caHe;jsT CO2(g) nrwptpidf; 
Fwpf;fpd;wJ. (Q > K). rkepiyia miltjw;Fj; njhFjp [CO2(g)] If; Fiwj;jy; Ntz;Lk;> 

mJ CO2(g) jpz;k PbO Tld; jhf;fKw;Wj; jpz;k PbCO3 Njhd;Wtjdhy; kl;LNk epfoKbAk;. 

MfNt jhf;fk; ,lJGwkhf> [CO2(g)] MFk;tiu epfOk;. khwhf B vd milahskpl;l 

Gs;sp cUtpy; fpilf;Nfhl;bw;Ff; fPNo cs;sJ> [CO2(g)]  fpilf;Nfhl;bw;F fPNo cs;sJ. 
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MfNt mJ CO2(g) ,d; rkepiyr; nrwptpYk; Fiwe;j nrwpT CO2(g) If; Fwpf;fpd;wJ. (Q 
< K) rkepiyia miltjw;Fj; njhFjp PbO I mjpfupf;f Ntz;Lk;> ,J jpz;k PbCO3 
MdJ CO2(g) IAk; jpz;k PbO itAk; juf;$bathW gpupifailtjdhy; kl;Lk; epfOk;. 

MfNt jhf;fk; vOjpagb tyJ Gwj;ij Nehf;fp [CO2(g)] = K MFk; tiu epfOk;.

cU 2.12 Muk;gj;jpy; CO2(g) ,d; nrwpT jpz;k PbCO3 msTld; rPuhf mjpfupf;fpd;wJ> PbCO3 

ahdJ CO2(g) MfTk; jpz;k PbO MfTk; gpupifailfpd;wJ. CO2(g) ,d; nrwpT> 
rkepiyapy; cs;s nrwpit mile;jTld; ,lg;gLk; Nkyjpf jpz;k PbCO3 MdJ 

[CO2(g)] tpd; kPJ> ntg;gepiy khwhjpUf;Fk; tiu xU tpj tpisitAk; Vw;gLj;jhJ.

rkepiy

cjhuzk; : 2

fl;kpak; xl;irl;lhdJ Ijurdhy; jho;j;jg;gl;L cNyhff; fl;kpaKk; ePuhtpAk; ngwg;gly; 

,yPr;rw;wNyaupd; jj;Jtk;gw;wpf; $Ljyhd tpsf;fj;ijf; fhz;gpf;fpd;wJ.

CdO(s) + H2(g) ⇌  Cd(s) + H2O(g)

rkepiy khwpyp Kc =  [H2O(g)] / [ H2(g)].

cjhuzkhf :

rkepiyapy; [H2O(g)] ,ul;bf;fg;gbd;> njhFjp rkepiyapy; ,Ug;gjw;F [H2(g)] Tk; 

,ul;bf;fg;gly; Ntz;Lk; rkepiyapy; [H2O(g)] vjpH [ H2(g)] tiuG Kc  gbj;jpwd; cila 

xU NeHf;NfhlhFk;. rkepiyiaf; Fwpf;Fk; epiyfspYs;s [H2O(g)] , [ H2(g)] Nrhbfs; 
nrwpTfNs Nfhl;by; fhzg;gLk; Nfhl;by; Nrhbfspd; nrwpTfisf; Fwpf;Fk; ahNjDk; 

Gs;sp rkepiyay;yhj epiyiaf; Fwpf;Fk;. ,t;thwhd tiffspy; rkepiyf;Nfhl;il 

Nehf;fpf; fyitapd; mikg;G efUk; jpirapy; jhf;fk; epfOk;. cjhuzkhf cU 2.13 

,y; cs;s Gs;sp A Nfhl;bw;Ff; fPNo cs;sJ. ,J [H2O(g)] [ H2(g)]  tpfpjk;> rkepiyf; 
fyitapy; cs;s tpfpjj;jpYk; FiwT (Q < K) MfNt jhf;fk; tyg;Gwkhf epfOk; 

[H2(g)] gad;gLj;jg;gLk; [H2O(g)] cUthf;fg;gLk; ,J nrwpT tpfpjj;ij NkNy caHj;jp 

,lg;Gwkhfr; rkepiyf; Nfhl;il milAk;. ,jw;F khwhf Gs;sp B cU  2.13 ,y; Nfhl;bw;F 

NkNy cs;sJ> ,J [H2O(g)] / [H2(g)] nrwpT tpfpjk;> rkepiyf; fyitapy; cs;sjpYk; 

caHT vd;gijf; Fwpf;fpd;wJ. (Q > K) MfNt jhf;fk; NkNy vOjpathW ,lg;Gwkhf 

epfOk;> [H2O(g)] gad;gLj;jg;gLk;> [ H2(g)] cUthf;fg;gLk; ,J nrwpT tpfpjj;ijf; fPNo 

efHj;jp tyg;Gwkhfr; rkepiyf;Nfhl;bid milAk;.
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cU 2.13 VjhtnjhU H2O(g)  rkepiyr; nrwptpw;F xU H2(g)  rkepiyr; nrwpT kl;LNk cz;L. 

fhuzk; ,U nrwpTfspdJk; ngWkhdq;fs; NeHtpfpj rkk;> rkepiyapy; H2O(g) ,d; 
ngupa ngWkhdj;jpw;F  ngupa H2(g)  Njitg;gLk;> ,jd; kWjiyAk; cz;ikahFk;. 

,e;j tifapy; Nfhl;bd; gbj;jpwd; Kc apw;Fr; rkdhFk;.

mKf;fj;jpYk; fdtstpYk; khw;wq;fs;

fstsT khw;wj;jpdhy; Vw;gLk; mKf;f khw;wk; xU rkepiyf; fyitia vt;thW ghjpf;Fk; 

vd;gij vLj;Jf; fhl;Ltjw;F mNkhdpahtpd; VgHKiw cw;gj;jpf;F kPz;Lk; tUNthk;. 

jhf;fj;jpw;fhd rkg;gLj;jpa rkd;ghL jhf;fpfs; gf;fk; 4 %y;fs; thAf;fisAk; tpisT 

gf;fk; 2 %y;fs; thAitAk; cilaJ. 

N2(g) + 3H2(g) ⇌ 2NH3(g) Kc = 0.29 700 K 

fdtsitf; Fiwj;J ehk; mKf;fj;ij mjpfupj;jhy; rkepiyapy; fyitapd; mikg;gpw;F 

ahJ epfOk;> (khwhj ntg;gepiyapYk; khwhj thA %y; vz;zpf;ifapYk; ,yl;rpa 

thAtpd; mKf;fk; fdtstpw;F NeHkhW tpfpj rkk;). ,yPr;rw;wNyaupd; jj;Jtg;gb> 

tpisAs; jhf;fkhdJ mKf;f mjpfupg;gpd; mOj;jj;ij tpLtpf;Fk; jpirapy; epfOk;> 

fhuzk; Kd;Kfj; jhf;fk; 4 %y;fs; thAj;jhf;fpfis 2 %y;fs; thA tpisTfshf 

khw;Wfpd;wJ. nghJthf ,yPr;rw;wNyaupd; jj;Jtk; vjpHT $WtJ>

 y fdtsitf; Fiwj;J mKf;fj;ij mjpfupj;jy;> epfuj; jhf;fj;ij thA %y;fspd; 

vz;zpf;if FiwTk; jpirapy; epfo;j;Jfpd;wJ.

 y fdtsit mjpfupj;J mKf;fj;ijf; Fiwj;jy;> epfuj; jhf;fj;ij thA %y;fspd; 

vz;zpf;if mjpfupf;Fk; jpirapy; epfo;j;Jfpd;wJ.

,yPr;rw;wNyaupd; jj;Jtk; Vd; mKf;f (fdtsT) khw;wq;fspw;Fr; nraw;gLfpd;wJ vd;gijg; 

ghHg;gjw;F> ehk; kPz;Lk; jhf;f <it> 0.50 mol dm-3 N2(g), 3.00 mol dm-3 H2(g) , 1.98 mol dm-3 

NH3(g)  vd;gdtw;iw 700 K apy; cila rkepiyf; fyitf;Fg; ghHg;Nghk;. ,q;F jhf;f 

<T Qc rkepiy khwpyp Kc (0.291)  apw;Fr; rkk;> fhuzk; njhFjp rkepiyapy; cs;sJ. 

Qc =  
 
= 

[NH3 (g) ]2 [1.98]2

        [N2 (g) ] [H2 (g) ]3        [0.5][3.0]3  =  0.29 =  Kc

ehk; rkepiyapy;> fdtsit fhuzp 2 ,dhy; Fiwj;J Fog;gpdhy;> ehk; nkhj;j mKf;fj;ij 

,Uklq;fhf;FtJ kl;Lkd;wp> ehk; gFjp mKf;fj;ijAk; ,Uklq;fhf;Ffpd;Nwhk;.> vdNt 

xt;nthU jhf;fp> tpisT Mfpadtw;wpd; %yHr;nrwpitAk; (%yj;jpwd; = n/V = P/RT) 
,Uklq;fhf;Ffpd;Nwhk;. rkg;gLj;jpa rkd;ghL jhf;fpfspd; thA %y;fspd; vz;zpf;ifia 

thA tpisTfspYk; ghHf;ff; $bastpy; nfhz;Ls;sjhy;> rkepiy khwpypf; Nfhitapy; 
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tpFjpapd; mjpfupg;G> njhFjpapd; mjpfupg;gpYk; $LjyhftpUf;Fk; vdNt Qc apd; Gjpa 

ngWkhdk; rkepiy khwpypapYk; Fiwthf ,Uf;Fk;.

Qc =  
 
= 

[NH3 (g) ]2 [3.96]2

        [N2 (g) ] [H2 (g) ]3        [1.0][6.0]3  =  0.073 <  Kc

njhFjpahdJ Gjpa rkepiyf;Fupa epiyia Nehf;fp efUtjw;F> Qc mjpfupf;f Ntz;Lk;> 

mjhtJ epfuj; jhf;fk; ,ypr;rw;wNyaupd; jj;Jtk; vjpHT $wpaJ Nghd;W jhf;fpfspypUe;J 

tpisit Nehf;fp epfo Ntz;Lk;. nraw;Kiwapy;> VgH Kiwapy; mNkhdpahtpw; tpisT 

caH mKf;fj;jpy;> vLj;Jf; fhl;lhf 130 – 300 atm tpYk; jhf;fj;ij epfo;j;Jtjdhy; 

mjpfupf;fpd;wJ.

rlj;Jt thAitr; NrHg;gjdhy; cs;s tpisT

%ba tpiwg;ghd njhFjpapy; gupNrhjidiar; nra;tjd; %yk; fdtsit khwhJ itj;J> 

Mfd; Nghd;w jhf;fj;jpy; gq;nfLf;fhj thAitr; nrYj;jpdhy;> rkepiyapy; Fog;gk; 

Vw;glhJ. ,jw;Ff; fhuzk; khwhf; fdtstpy; rlj;Jt thAit cl;GFj;jy; jhf;fj;jpy; 

gq;nfLf;Fk; gjhHj;jq;fspd; gFjp mKf;fq;fis my;yJ %yHr; nrwpTfis khw;whJ. 

NrHf;fg;gLk; thAj; jhf;fj;jpy; gq;nfLf;Fk; jhf;fp my;yJ tpisthf ,Ue;jhy; khj;jpuNk 

jhf;f <T khWgLk;.

ntg;gepiy khw;wj;jpd; tpisT

rkepiyahdJ nrwpT> mKf;fk; my;yJ fdtsT khw;wj;jpdhy; Fog;gg;gbd;> rkepiyf; 

fdtstpd; mikg;G khWk; fhuzk; jhf;f <T MdJ rkepiyj; jhf;fj;jpd; khw;wk;. 

rkepiy khwpyp Qc apw;F rkkhftpUf;fhJ> ,J rkepiy khwpypg; ngWkhdj;ij khw;whJ. 

vdpDk; ntg;gepiyapy; khw;wk; Vw;gLk;NghJ rkepiy khwpyp Kc ngWkhdj;jpd; khw;wk; 

Vw;gLk;. nghJthf> rkepiy khwpypapd; ntg;gepiyapy; jq;fpAs;s jd;ik jhf;fj;jpd; ΔH 
,d; Fwpapy; jq;fpAs;sJ.

 y Gwntg;gj; jhf;fj;jpw;Fupa (ΔH kiwg;ngWkhdhk; cilaJ) rkepiy khwpyp 

ntg;gepiyia mjpfupf;ff; FiwtilAk;.

ehk; jhf;fj;ij : jhf;fpfs; ⇌ tpisTfs; + ntg;gk; (Δ < H) vd vOjyhk;.

 y mfntg;gj; jhf;fj;jpw;Fupa (NeH ΔH) rkepiy khwpyp ntg;gepiy mjpfupf;f 

mjpfupf;Fk;

ehk; jhf;fj;ij : jhf;fpfs; + ntg;gk; ⇌ tpisTfs; (ΔH > O) vd vOjyhk;. 

NkYs;s jhf;fq;fspd;gb> Gwntg;gj; jhf;fj;jpy; ntg;gj;ij xU tpisnghUshff; 

fUjyhk;> mfntg;gj; jhf;fj;jpy; xU jhf;fpahff; fUjyhk;. xU njhFjpapd; ntg;gepiyia 

mjpfupj;jhy;> njhFjpf;F ntggj;ijr; NrHj;jiyf; Fwpf;Fk;. xU njhFjpapd; ntg;gepiyia 

mjpfupj;jhy; (ntg;gk; NrHf;fg;gLfpd;wJ) ,yPr;rw;wNyaupd; jj;Jtg;gb Gwntg;gj;jhf;fk; 

,lg;Gwkhf (jhf;fpfs; gf;fk;) efUk;. khwhf  mfntg;gj;jhf;fj; njhFjpapd; ntg;gepiyia 

mjpfupj;jhy; tyg;Gwkhf (tpisTfs;) gf;fkhf efUk; xU jhf;fk; ntg;g ,af;ftpay; 

uPjpahf eLepiyahf ,Ue;jhy; (ΔHrxn = 0)> ntg;gepiy khw;wk; rkepiyf; fyitapd; 

mikg;ig khw;whJ. 
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cjhuzk; : 3

ΔH = +58 kJ mol-1 MfTila N2O4(g) MdJ NO2(g)> Mfg; gpupifailAk; jhf;fj;jpy; 

ntg;gepiyapd; tpisit ehk; gupNrhjpf;fyhk;. ,j;jhf;fj;ijg; gpd;tUkhW vOjyhk;.

58 kJ + N2O4(g) ⇌  2NO2(g)

Kc = 
[NO2 (g) ]2 

        [N2O4(g)]

ntg;gepiyia mjpfupj;jy; (njhFjpf;F ntg;gj;ij NrHj;jy;) jhf;fj;ij Kd;Ndhf;fpr; 

nrYj;Jk; xU mOj;jkhFk;. MfNt ntg;gepiyia mjpfupj;jy;> rkepiyapy; N2 (g)  
,w;Fk; N2O4(g) w;Fk; ,ilapyhd tpfpjj;ij mjpfupf;Fk;> ,J rkepiy khwpyp Kc ia 

mjpfupf;Fk;.

rkepiyapy; cs;s xU njhFjpapy; ntg;gepiyapd; mjpfupg;gpd; tpisitg; gpd;tUkhW 

RUf;fpf; $wyhk;. xU mfntg;gj;jhf;fj;jpy; ntg;gepiy mjpfupg;G> rkepiy khwpypapd; 

ngWkhdj;ij mjpfupf;Fk;> xU Gwntg;gj; jhf;fj;jpw;Fr; rkepiy khwpyp FiwAk;> 

ntg;gtpay; uPjpahf eLepiyahd jhf;fj;jpd; rkepiy khwpypapy; tpisit Vw;gLj;jhJ. 

RUf;fkhf> xU rkepiyj; njhFjpapd; mikg;ig %d;W tpjkhd mOj;jq;fshf khw;wyhk;. 

jhf;fpfs; my;yJ tpisTfisr; NrHj;jy; my;yJ mfw;wy;> nkhj;j mKf;fj;ij my;yJ 

fdtsit khw;wy;> njhFjpapd; ntg;gepiyia khw;wy;. cfe;jjy;yhj rkepiy khwpypia 

cila xU jhf;fk;> jhf;fj;jpd; tpisnghUl;fspy; xd;iwj; njhlHr;rpahf mfw;Wtjd; %yk; 

Kw;Wg; ngwr; nra;ayhk;. ntt;NtW vz;zpf;if %yf;$Wfis cila thAj;jhf;fpfs; 

thA tpisnghUl;fs; cila rkepiyfs;> fdtsT my;yJ mKf;f khw;wq;fSf;F 

czHjpwDilait>  caH  mKf;fq;fs;>  Fiwe;jsT  thA  %yf;$Wfs;  cila 

gf;fkhfr; rhj;jpakhf ,Uf;Fk;. Gwntg;gj;jhf;fj;jpypUe;J ntg;gj;ij mfw;wy; tpisTfs; 

cUthtijr; rhj;jpakhf;Fk;> mfntg;gj; jhf;fj;jpypUe;J  ntg;gj;ij  mfw;wy;  jhf;fpfs; 

cUthtijr; rhj;jpakhf;Fk;. 

rkepiyapy; Cf;fpapd; tpisT

xU jhf;fj;jpw;F Cf;fpiar; NrHj;jhy; jhf;fpfs; tpisTfshf khw;wg;gLk;. xU Gjpa jho;e;j 

- rf;jp kw;Wk; ghijia toq;fpj; jhf;f tPjj;ij mjpfupf;Fk; Kd;Kf gpd;Kf jhf;fq;fs; 

xNu jhz;ly; epiyapD}lhfr; nry;tjdhy;> xU Cf;fp Kd;Kf> gpd;Kf jhf;fq;fspd; 

Vtw; rf;jpiaj; jpl;lkhf xNu msthy; Fiwf;Fk;. Cf;fp ,y;yhjNghJ jhf;ff; fyit 

rkepiyapy; ,Ug;gpd; (mjhtJ Kd;Kf> gpd;Kf jhf;f tPjq;fs; rkk;)> Cf;fpiar; NrHj;j 

gpd;Gk; mJ rkepiyapNyNa ,Uf;Fk;. fhuzk; Kd;Kf gpd;Kf tPjq;fs; tpiuthdit 

vdpDk; rkkhfNt fhzg;gLk;. jhf;ff; fyit rkepiyapy; ,y;yhjpUg;gpd; Cf;fp rkepiyia 

milAk; tPjj;ij MHKLfyiliar; nra;Ak;> Mdhy; rkepiyf; fdtstpd; mikg;gpy; 

khw;wj;ij Vw;gLj;jhJ> fhuzk; rkepiyr; nrwpTfspy; Cf;fp tpisit Vw;gLj;jhJ. 

Cf;fp rkg;gLj;jg;gl;l rkd;ghl;by; fhzg;gLtJk; ,y;iy  rkepiy khwpypf; Nfhitapy; 

fhzg;gLtjpy;iy. (Cf;fp jhf;fj;jpy; nrytoptjpy;iy> mit nkhj;j tPjr; rkd;ghl;by; 

fUjg;gLtjpy;iy> ,jdhy; Cf;fp> jhf;fj;jpd; rkepiyiag; ghjpf;fhJ> jhf;f tPjj;ij 

khj;jpuk; ghjpf;Fk;) Cf;fp rkepiyj; jhf;fj;ij khw;Wtjpy;iyahapDk;> jhf;fj;jpw;Fupa 

rpwg;G epge;jidfisj; njupT nra;tjpy; Kf;fpakhfr; nry;thf;Fr; nrYj;Jfpd;wJ.
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Cf;fpapy;yhj NghJ Cf;fpapy;yhj NghJ

jhf;fpfs;jhf;fpfs;
tpisTfs; tpisTfs;

jhf;ftpUj;jpjhf;ftpUj;jp

Cf;fpAld;Cf;fpAld;

cU 2.14 Cf;fp cs;sNghJk;> Cf;fp ,y;yhjNghJk; jhf;f tiuglq;fis xg;gply;. xU 

jhf;fj;jpw;F  Cf;fpiar; NrHf;Fk;NghJ> (a) apy; fhl;bathW xU Gjpa jho;e;j rf;jp 
cila khw;Wg; ghijia toq;Ftjd; %yk; tPjj;ij mjpfupf;fpd;wJ. mj;Jld; (b) 
apy; fhl;bathW jhf;fk; gygbfis cila xj;j ghijia ,ilepiyapD}lhfj; 

njupT nra;ayhk;.

cjhuzkhf mNkhdpahit VgH Kiwj; njhFg;gpy;> jhf;fk; N2(g) + 3H2(g) ⇌ 2NH3(g) 
Gwntg;gj;jpw;FupaJ. mjd; rkepiy khwpyp ntg;gepiy mjpfupg;Gld; Fiwfpd;wJ> 

jho;ntg;gepiyfspNyNa NH3(g) ,d; rpwg;ghd msT tpisTfs; ngwg;gLfpd;wd. vdpDk; 

mj;jho; ntg;gepiyfspy; rkepiyfs; rpwe;jsT tpisTfisj; jUfpd;wd> Mdhy; 

nkJthd tPjq;fs;> caH ntg;gepiyfs; jpUg;jpaspf;ff; $ba tPjq;fisj; jUfpd;wd. 

Mdhy; kpff; Fiwe;jsT tpisTfs; ,e;jr; rpf;fyhd  epiyf;fhd tpil xU Cf;fpiag; 

gad;gLj;jy; MFk;. rpy cNyhf xl;irl;LfSld; fyf;fg;gl;l ,Uk;Gf; Cf;fp jhf;fj;ij 

rkepiyapy; NH3(g) apd; nrwpT epahakhd cfe;jsthf ,Uf;Fk; ntg;gepiyapy; jhf;fk; 

jpUg;jpaspf;ff; $ba tPjj;jpy; epfor; nra;fpd;wJ. NH3(g) ,d; tpisitj; jhf;fj;ij caH 

mKf;fj;jpy; elhj;Jtjd; %yk; NkYk; tpUj;jp nra;ayhk;. mNkhdpahitf; ifj;njhopy; 

uPjpahfj; njhFg;gjpw;Fupa vLj;Jf;fhl;lhd jhf;f epge;jidfs; 400 – 500 oC ²® 130 - 300 
atm ck; MFk;. 

gpd;tUk; ml;ltiz xU rkepiyj; njhFapy; gpuNahfpf;Fk; mOj;jq;fspw;Fg; gjpyspf;FkhW 

rkepiyapd; efHtpidr; RUf;fpaspf;fpd;wJ. 

ml;ltiz 2.1 gpuNahfpf;fg;gLk; mOj;jq;fspw;Fr; rkepiyj; njhFjpapd; ntspg;ghL

mOj;jk; njhFjpapd; ntspg;ghL rkepiy khwpypapy; 

tpisT

khwh ntg;gepiyapy; nrwpT 

mjpfupg;G

njhFjpapd; rkepiy ,lg;gl;l 

jhf;fp my;yJ tpisitf; 

Fiwf;FkhW efUk;

khw;wk; ,y;iy 

jhf;fpfs;> tpisTfs;> 

ahtw;wpdJk; nrwpTfs; 

tpfpjj;ij khwhJ 

itj;jpUf;FkhW 

khw;wkilAk;

khwh ntg;gepiyapy; nrwpT 

Fiwg;G

mfw;wg;gl;l jhf;fp my;yJ 

tpisit mjpfupf;FkhW 

njhFjpapd; rkepiy efUk;

khw;wk; ,y;iy 

jhf;fpfs;> tpisTfs; 

ahtw;wpdJk; nrwpTfs; 

tpfpjj;ij khwhJ 

itj;jpUf;FkhW 

khw;wkilAk;.
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khwh ntg;gepiyapy; 

fdtsT mjpfupg;G (mKf;f 

Fiwg;G) 

njhFjpapd; rkepiy 

thA ,dq;fspd; msT 

$Ljyhd gf;fk; efUk;. 

(,U gf;fq;fspYk; thA 

,dq;fspd; vz;zpf;if rkk; 

vdpd;) (Gwntg;g/mfntg;gj; 

jd;ikiaf; fUJf)

khw;wk; ,y;iy 

jhf;fpfs;> tpisTfs; 

ahtw;wpdJk; nrwpTfs; 

tpfpjk; khwh 

jpUf;FkhW khWk;

khwh ntg;gepiyapy; 

fdtsT Fiwg;G 

(mKf;fj;jpy; mjpfupg;G)

njhFjpapd; rkepiy 

thA ,dq;fspd; msT 

FiwAk; gf;fkhf efUk; 

(,U gf;fq;fspYk; thA 

,dq;fspd; vz;zpf;if rkk; 

vdpd;) (Gwntg;g/mfntg;gj; 

jd;ikiaf; fUJf)

khw;wk; ,y;iy jhf;fpfs;> 

tpisTfs; ahtw;wpdJk; 

nrwpTfs; tpfpjk; khwh 

jpUf;FkhW khWk;.

ntg;gepiy mjpfupg;G NrHf;fg;gLk; ntg;gj;ij 

cgNahfpj;J mfntg;gj; 

jhf;fk; rhj;jpakhf;fg;gLk;.

rkepiy khw;wkilAk; 

fhuzk; rkepiyj;jhdk; 

efHfpd;wJ.

ntg;gepiy Fiwg;G $Ljyhd ntg;gj;ij 

ntspapl;L Gwntg;g jhf;fk; 

rhj;jpakhf;fg;gLk;

rkepiy khwpyp khw;w 

kilAk; fhuzk; 

rkepiyj; jhdk; 

efHfpd;wJ.

xU Cf;fpia NrHj;jy; njhFjpapy; khw;wk; ,y;iy 

fhuzk; Cf;fp Kd;Kf> 

gpd;Kfj; jhf;f tPjq;fis 

xNuastpw;F mjpfupf;Fk; 

,q;F epfo;tJ njhFjpr; 

rkepiyia tpiuthf miltJ 

kl;LNkahFk;.

khw;wk; ,y;iy

xU rlj;Jt thAitr; 

NrHj;jy;

njhFjpapy; khw;wk; ,y;iy. 

fhuzk; mJ jhf;fj;jpy; 

gq;nfLg;gjpy;iy

khw;wk; ,y;iy
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2.2 ePu;f;fiury;fspy; mad;rkepiy

,uz;L my;yJ mjw;F Nkw;gl;l gjhu;j;jq;fspd; Xupdkhd fyit vd xU fiuriy 

tiuaWf;fyhk;. rpwpa mstpy; fhzg;gLk; my;yJ fiuf;fg;gl;l gjhu;j;jk; fiua 

khFk;. mjpfstpy; fhzg;gLk; gjhu;j;jk; fiug;ghd; MFk;. xU fiury; thAthf 

(tsp) Nghd;w) jpz;kkhf (fyg;GNyhfk; Nghd;w) my;yJ jputkhff; (cjhuzkhf 

fly; ePu;) fhzg;glyhk;. ,g;gFjpapy; ehk; ePu;f; fiury;fis khj;jpuk; fye;JiuahL 

Nthk;. ,f;fiury;fspy; fiuak; Muk;gj;jpy; jputkhf my;yJ jpz;kkhfTk; fiug;ghd;              

ePuhfTk; fiury; Njhd;wpaTld; gjhu;j;jk; mad; tbtj;jpy; ePu; mtj;ijapy; rkepiyap 

Ys;sjhfTk; fUJNthk;.

cjhuzkhf : rkepiyj;jpirapy;> nrwpT khw;wj;jpd; tpistpy; ehk; Kd;G mad;fs; 

rk;ge;jg;gLk; gpd;tUk; rkepiyiaf; fUjpAs;Nshk;.

Fe3+(aq) + SCN-(aq)  ⇌  [Fe(SCN)]2+(aq)

mad;fs; khj;jpuk; rk;ge;jg;gLk; ngUkstpyhd rkepiyfs; cs;sd. rPdpapd; ePu;f;  

fiury; kpd;idf; flj;Jtjpy;iy vd;gJ kpfTk; njupe;j xd;whFk;. vdpDk; nghJthd                      

cg;ig (Nrhbak; FNshiul;L) ePupDs; ,l;lJk;> mf;fiury; kpd;idf; flj;Jk;.                                                                                   

mj;Jld; kpd;flj;Jjpwd; nghJ cg;gpd; nrwpT mjpfupf;f> mjpfupf;fpd;wJ. gjhu;j; 

jq;fis mtw;wpd; kpd;flj;Jjpwid mbg;gilahf cgNahfpj;J ikf;fy; guNl mtw;iw 

,U tiffshfg; ghFgLj;jpdhu;. xU tifg; gjhu;j;jq;fs; mtw;wpd; ePu;f;fiury;fspy;                                                                                                    

kpd;idf; flj;Jk;> mit  kpd;gFnghUl;fs; vd miof;fg;gLk;. kw;iwa tif kpd;idf;                                                                                     

flj;jkhl;lh> mit kpd;gfhg;nghUl;fs; vdg;gLk;. guNl kpd;gFnghUl;fis NkYk; 

td;> nkd; kpd;gFnghUl;fs; vdg; ghFgLj;jpdhu;. td;kpd;gFnghUl;fs; ePupy; fiuAk; 

NghJ mNdfkhf Kw;whf madhf;fkilAk;> nkd;kpd;gF nghUl;fs; gFjpahf khj;jpuk; 

madhf;fkilAk;. cjhuzkhfr; Nrhbak; FNshiul;bd; ePu;f;fiury; KOtJk; Nrh-

bak; mad;fs;> FNshiul;L mad;fs; vd;gtw;iw cilaJ> mjhtJ

NaCl (S)   Na+(aq) + Cl-(aq)

mkpyq;fs;> %yq;fs; vd;gdTk; kpd;gFnghUl;fs; MFk;. IjNuhf;FNshupf;fkpyk; (HCl)>    
iej;jpupf;F mkpyk; (HNO3) Nghd;w rpy mkpyq;fs; td;kpd;gFnghUl;fs; ,t;tkpyq;fs;       

ePupy; Kw;whf madhf;fkilfpd;wd: cjhuzkhf Ijurd; FNshiul;L thA ePupy; fiuAk;                                                                                  

NghJ> ePNuw;wg;gl;l H+ ck; Cl- ck; cUthfpd;wd. 

HCl(aq)  H+(aq) + Cl-(aq)

my;yJ jhf;fj;ijg; gpd;tUkhW vOjyhk;.

HCl(aq) + H2O(l)  H3O
+(aq) + Cl-(aq)

vdpDk; mrw;wpf;F mkpyk; gpujhdkhf madhf;fkilahj mrw;wpf;F mkpy %yf; 

$Wfis cilaJ mj;Jld; rpy mrw;Nww;W mad;fisAk; GNuhj;jd;fisAk; cilaJ.                                                                               

mjhtJ>

CH3COOH(aq) ⇌ CH3COO-(aq) +H+(aq)

my;yJ jhf;fj;ij ehk; gpd;tUkhW vOjyhk;.

CH3COOH(aq) + H2O(l) ⇌ CH3COO-(aq) +H3O
+(aq)

 (jdp mk;Gf;Fwp)> HCl ,d; Kw;whd my;yJ mNdfkhf 100% madhf;fj;ijf; Fwpg;gjw;Fg;                                                                                       

gad;gLj;Jtij ehk; mtjhdpf;fyhk;. mj;Jld; HCl fiury; RahjPd HCl(aq) 
%yf;$W fisf; nfhz;bUg;gjpy;iy vdTk; mit H3O

+(aq) MfTk; Cl-1(aq) MfTk;  

Kw;whfg; gpupifaile;Js;sijAk; ehk; tpsq;fpf;nfhs;syhk;. mrw;wpf;F mkpyj;jpy; 
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xU ⇌ (,ul;il mk;Gf;Fwp)> ePupy; mjd; madhf;fk; gFjpahd my;yJ 5% madhf; 

fj;jpYk; FiwthdijAk; jhf;fk; kPs; jd;ikAilaJ vdTk; Fwpf;fg; gad;gL-

j;jg;gLfpd;wJ. Muk;gj;jpy; xU Fwpj;j vz;zpf;if CH3COOH %yf;$Wfs; CH-
3COO-(aq), H+(aq) mad;fshf cilf;fg;gLfpd;wd. Neuk; nry;y> rpy CH3COO-(aq), 
H+(aq) mad;fs; kPs ,ize;J CH3COOH %yf;$Wfshfpd;wd. gpd;G mkpy 

%yf;$Wfs; madhf;fkilAk; tPjKk;> mad;fs; kPs ,izAk; tPjKk; rkdhfpd;w                                                                                   

epiy va;jg;gLfpd;wJ. ,e;epiy ,urhadr; rkepiyahFk;. njhFjpapYs;s xt;nthU 

,dj;jpdJk; ngsjPfepiy Fwpj;Jf; fhl;lg;gLtJ kpf Kf;fpakhFk;. ,dq;fs; ePu; Clfj; 

jpYs;sd vdf; Fwpg;gjw;F (aq) cgNahfpf;fg;gLfpd;wJ. NkYk; ePupd; (fiug;ghd;)                                                                                      

msT kpf mjpfkhfTs;sNghJ> jdpg;GNuhj;jd; H+ kpfTk; jhf;FjpwDs;sJ. ePu;f;    

fiury;fspy; H+ jdpj;J ,Uf;fKbahJ. vdNt mJ fiug;ghd; ePu; %yf;$wpd; xl;rprd; 

mZTld; gpizf;fg;gl;L Kf;Nfhzf; $k;gf tbtKila ePNuw;wg;gl;l GNuhj;jidj; 

jUfpd;wJ. mJ IjNuhdpak; mad;> H3O
+(aq) vd miof;fg;gLfpd;wJ. H+(aq), H3O

+(aq) 
Mfpa ,uz;Lk; xd;iwNa Fwpf;fpd;wd vd;gijf; Fwpj;Jf;nfhs;s Ntz;Lk;. mjhtJ 

xU GNuhj;jd; my;yJ xU ePNuw;wg;gl;l GNuhj;jd;.

NkYs;s vspa tpsf;fq;fspd;gb> nkd;kpd;gFnghUl;fspy; mad;fspw;Fk; madhfhj 

%yf;$Wfspw;Fkpilapy; rkepiy cUthf;fg;gLfpd;wJ vd;gij ehk; Fwpj;Jf;nfhs;syhk;.                                                                                                

,t;tifahd ePu;f;fiurypYs;s mad;fs; rk;ge;jg;gLk; rkepiy mad; rkepiy vd       

miof;fg;gLk;. mkpyq;fs;> %yq;fs;> cg;Gfs; vd;gd kpd;gFnghUl;fs; vd;Dk; tiff;Ff;                                                                                        

fPNo tUfpd;wd. mit td; my;yJ nkd; kpd;gFnghUl;fshfj; njhopw;glyhk;.                                                                                      

2.2.1 mkpyq;fs;> %yq;fs; (kw;Wk; cg;Gfs;)

,aw;ifapy; mkpyq;fs;> %yq;fs;> cg;Gfs; gue;j mstpy; fhzg;gLfpd;wd. IjNuhf; 

FNshupf;F mkpyk; ehnshd;Wf;F 1.2 -1.5 L mstpy; vkJ cjuj;jpd; (tapw;wpd;) Rtupdhy;                                                                                     

Ruf;fg;gLk; cjur;rhwpy; cz;L> ,t;tkpyk; rkpghl;Lr; nraw;ghLfSf;F mj;jpahtrpa 

khdJ. mrw;wpf;F mkpyk; tpdhfpupapy; Kf;fpa $W vd mwpag;gl;Ls;sJ. vYkpr;rk;gok;>                                                                                

Njhlk;gok; vd;gtw;wpd; rhWfs; rpj;jpupf;F mkpyk;> m];Nfhgpf;F mkpyk; vd;gtw;iw 

cilad. mNdf mkpyq;fs; Gspg;Gr; RitAilad. mkpyk; (acid) vd;Dk; nrhy; Gspg;G                                                                                

vd;Dk; fUj;Jila yj;jPd;nkhopr; nrhy; 'acidusi" ,ypUe;J ngwg;gl;lJ. mkpyq;fs; ePyg; 

ghrpr;rhaj;jhisr; rptg;ghf khw;Wk; vdTk; cNyhfq;fSld; jhf;fKWk;NghJ <u;Ijurid                                                                               

(H2) ntspNaw;Wk; vdTk; mwpag;gl;Ls;sd. ,NjNghy; %yq;fs; rptg;Gg; ghrpr;rhaj;jhis 

ePyepwkhf khw;Wk;> frg;G Rit cilad> tOtOg;ghd czu;Tilad. xU %yj;jpw;Fg; 

nghJthd cjhuzk; fOTtjw;Fg; gad;gLj;Jk; fOtw;Nrhlh MFk;. mkpyq;fisAk; 

%yq;fisAk; rupahd tpfpjj;jpy; fyf;Fk;nghOJ mit xd;Nwhnlhd;W jhff;Kw;W 

cg;Gfisj; jUk;. rpy nghJthf mwpag;gl;l cg;GfSf;F cjhuzq;fshtd Nrhbak; 

FNshiul;L> Ngupak; ry;Ngw;W> Nrhbak; iej;jpNuw;W. ePupy; IjNuhFNshupf; mkpyj; 

jpd; madhf;fj;ij mrw;wpf; mkpyj;Jld; xg;gpLk; nghOJ ,uz;Lk; KidTg; gq;fPl;L                                                                       

%yf;$Wfshf cs;sNghJk; Kd;idaJ (HCl(aq) mjd; Mf;ff;$W mad;fshf 

Kw;whf madhf;fkile;Js;sJ> mNjNtis gpd;idaJ (CH3COOH(aq)) gFjpahfNt                                                                          
kl;Lk; madhf;fkile;Js;sJ (<5%) vt;tsT J}uj;jpw;F madhf;fkile;Js;sJ vd;gJ 

gpizg;G typikapYk;> cUthFk; mad;fs; vt;tsT J}uj;jpw;F ePNuw;wg;gLfpd;wd                                                  

vd;gjpYk; jq;fpAs;sJ.

mkpyq;fs;> %yq;fs; vd;gtw;wpd; MupdpaR vz;zf;fU

MupdpaR nfhs;ifg;gb mkpyq;fs; vd;gd ePupy; gpupifaile;J Ijurd; mad;fis 

H+(aq) jUk; gjhu;j;jq;fs; MFk;. %yq;fs; vd;gd Ijnuhl;rpy; mad;fis OH-(aq) 
cUthf;Fk; gjhu;j;jq;fs; MFk;. xU mkpyk; HX(aq) d; madhf;fk; gpd;tUk; rkd; 

ghLfs; %yk; vLj;Jf; fhl;lg;glyhk;.

HX(aq)  H+(aq) + X-(aq)
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my;yJ

HX(aq) + H2O(l)  H3O
+(aq) +X-(aq)

,NjNghy; MOH(aq) Nghd;w %y %yf;$W ePu;f;fiurypy; gpd;tUk; rkd;ghl;bw;fpzq;f 

madhf;fkilAk;:

MOH(aq)  M+(aq) + OH-(aq)

Ijnuhl;rpy; maDk; ePu;f;fiurypy; ePNuw;wg;gl;l tbtj;jpy; (H3O2
-(aq)) epyTfpd;wJ. 

(fhzg;gLk;) mkpyk;> %yk; Mfpatw;wpd; MupdpaR vz;zf;fU ePu;f;fiury;fSf;F 

kl;LNk gad;gLj;jg;glyhk;. mj;Jld; Ijnuhl;rpy; $l;lj;ijf; nfhz;bUf;fhj mNkhdpah                                                                               

Nghd;w gjhu;j;jq;fspd; %yj;jd;ikf;Fg; nghWg;Gf; $wtpy;iy vd;gtw;wpypUe;J vy;i-

yg; gLj;jg;gLfpd;wJ.

mkpyq;fs; %yq;fs; vd;gdtw;wpd; GNuhd;];ul; - nysup (Bronsted - Lowry) 
tiutpyf;fzk;

,urhapdp (,urhad tpQ;Qhdp)> N[hMd;]; GNuhd;];ul; (Johannes Bronsted) Mq;fpy 

,urhapdp Njhk]; M. nysup (Thomas M. Loury) Mfpa ,UtUk; kpfTk; nghJthd xU 

tiutpyf;fzj;ij mkpyq;fs;> %yq;fs; vd;gtw;wpw;Ff; nfhLj;jdu;. GNuhd;];ul; nysup 

nfhs;ifg;gb mkpyk; vd;gJ xU Ijurd; maid H+ toq;Fk; Mw;wy; cila gjhu;j;jk;>                                                                               

%yq;fs; vd;gd xU Ijurd; maid> H+ Vw;Fk; Mw;wy; cila gjhu;j;jq;fs; MFk;. 

RUf;fkhf mkpyq;fs; vd;gd GNuhj;jd; toq;fpfs;> %yq;fs; vd;gd GNuhj;jd; thq;fpfs;.                                                                                                   

cjhuzkhf> HCl(aq) + H2O(l)  H3O
+(aq) + Cl-(aq) ,q;F HCl(aq) %yf;$W xU   

GNuhj;jid ePupw;F toq;fp Cl-(aq), H3O
+(aq) mad;fs; cUthtij ehk; ghu;f;fyhk;. 

mjhtJ HCl(aq) I GNuhd;];ul; mkpykhfg; ghFgLj;jyhk;> fhuzk; mJ xU H+ 

maid toq;fyhk;. (mj;Jld; H2O(l) %yf;$W mg;GNuhj;jid Vw;fpd;wJ> %ykhfj; 

njhopw;gLtij ehk; ghu;f;fyhk; : NkYk; ,j;jd;ikapd; Mokhd mwpT ,iz mkpy 

- %yr; Nrhbfs; gw;wpa gpd;ida gFjpapy; tpsq;fg;gLj;jg;gLk;.)

NH3(aq) +  H2O(l)  ⇌ NH4
+(aq) + OH -(aq)

,q;F ehk; NH3(aq) %yf;$W ePupypUe;J xU GNuhj;jid Vw;W NH4
+(aq) Ak; OH-(aq)Ak; 

Njhw;Wtpg;gijg; ghu;f;fyhk;. MfNt NH3(aq) xU H+ maid Vw;ff;$bajhf ,Ug;gjhy; 

mjid GNuhd;];l; %yk; vdg; ghFgLj;jyhk;.

Y}ap]; mkpyq;fs;> %yq;fs;

1923,y; G.N.Y}ap]; mkpyj;ij ,yj;jpud; Nrhb thq;fp ,dkhfTk;> %yj;ij ,yj;-

jpud; Nrhb toq;fp ,dkhfTk; tiuaWj;jhu;. %yq;fisf; fUJk;nghOJ GNuhd;];ul; 

- nysupf;Fk; Y}ap]; vz;zf;fUf;fspw;fpilNa ngupa NtWghL ,y;iy> ,uz;bd 

Jk; %yk; jdpr;Nrhbia toq;Ffpd;wJ. vdpDk; Y}ap]; vz;zf;fUtpy; mjpfsT 

mkpyq;fs; GNuhj;jd;fisf; nfhz;bUg;gjpy;iy. ,yj;jpud; gw;whf;FiwAila BF3 

ahdJ NH3Ald; epfo;j;Jk; jhf;fk; xU khjpup cjhuzkhFk;. BF3 ahdJ GNuhj;jidf;               

nfhz;bUf;ftpy;iy> vdpDk; NH3 Ald; mjpYs;s jdpr;Nrhb ,yj;jpud;fis Vw;W                                                                   

mkpykhfj; jhf;fk; Gupfpd;wJ. ,j;jhf;fj;ijg; gpd;tUkhW vLj;Jf; fhl;lyhk;.

BF3 + :NH3  BF3 : NH3

,yj;jpud; gw;whf;FiwAila ,dq;fs; AlCl3, Co3+, Mg2+ Nghd;wd Y}ap]; mkpyq;fshfj;      

njhopw;glyhk;. mNjNtis xU ,yj;jpud; Nrhbia toq;ff;$ba ,dq;fshd H2O, 
NH3, OH- Nghd;wd Y}ap]; %yq;fshfj; njhopw;glyhk;.
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2.2.2 ,iz mkpy - %yr; Nrhbfs;

mkpyq;fs;> %yq;fs; vd;gtw;wpd; GNuhd;];ul; tiutpyf;fzj;ij ,iz mkpy - %yr; 

Nrhb vd;Dk; vz;zf;fUtpw;F NkYk; tpupTgLj;jyhk;. ,iz mkpy - %yr; Nrhbia 

xU mkpyk; mjd; ,iz %yk; my;yJ xU %yk; mjd; ,iz mkpyk; vd tiu  

tpyf;fzg;gLj;jyhk;. GNuhd;];ul; mkpyj;jpypUe;J xU GNuhj;jid mfw;wpa gpd;G vQ;Rk; 

kPjp mg;Gnuhd;];ul; mkpyj;jpd; ,iz%yk; MFk;. vjpupilahf xU GNuhd;];ul; %yj; 

jpw;F xU GNuhj;jidr; Nru;g;gjdhy; ,iz mkpyk; (cUthfpd;wJ) tpisthfpd;wJ.

ePupy; NH3(aq) tpd; gFjpahd gpupifiaf; fUJf.

 %yk; 1  ,iz mkpyk; 1

       

 NH3(aq) + H2O(l) ⇌  NH4
+(aq) + OH-(aq)

               

          mkpyk; 1    ,iz%yk;1

Ijnuhl;rpy; mad;fspd; gpurd;dk; fhuzkhf xU fhur;fiury; Njhd;wpAs;sJ. ,j;jh-

f;fj;jpy;> ePu;%yf;$W GNuhj;jd; toq;fpahfTk; mNkhdpah %yf;$W GNuhj;jd; thq;fpah-

fTk; njhopw;gLfp d;wd. MfNt ,it KiwNa nysup - GNuhd;];ul; mkpyk;> %yk; 

vd miof;fg;gLfpd;wd. vjpu; khwhd jhf;fj;jpy; NH4
+(aq) ypUe;J H+ MdJ OH-(aq) w;F                                                                               

khw;wPL nra;ag;gLfpd;wJ. ,jpy; NH4
+(ag) xU Gnuhd;];ll; mkpykhfTk; mNjNtis 

OH-(aq)  Gnuhd;];ll; %ykhfTk; njhopw;gLfpd;wd. xU GNuhj;jdhy; khj;jpuk; NtWgLk; 

mkpy - %yr;Nrhb ,iz mkpy - %yr;Nrhb vd miof;fg;gLk;. vdNt OH-(aq) MdJ 

mkpyk; H2O tpd; ,iz %yk; vdTk; NH4
+ (aq) MdJ %yk; NH3(aq) tpd; ,iz mkpyk;                                                                               

vdTk; miof;fg;gLk;. GNuhd;];ul; mkpyk; xU td;dkpyhf ,Ug;gpd; mjd; ,iz 

%yk; nkd;%ykhfTk; mjd; kWjiyahfTk; fhzg;gLk;. ,iz mkpyk; xU Nkyjpf 

GNuhj;jidAk; xt;nthU ,iz %yKk; xU GNuhj;jd; FiwitAk; nfhz;bUf;Fk; 

vdf; Fwpg;gplyhk;.

ePupy; mrw;wpf; mkpyj;jpd; CH3COOH(aq) madhf;fj;ij cjhuzkhff; fUJf.                   

CH3COOH(aq) xU GNuhj;jid ePu; %yf;$wpw;F toq;Ftjd; %yk; mkpykhfTk; ePu; 

%ykhfTk; njhopw;gLk;.

          %yk; 1   ,iz mkpyk; 1

              

   CH3COOH(aq) + H2O(l) ⇌  H3O+(aq) + CH3COO-(aq)

                   

     mkpyk; 1           ,iz%yk; 1

NkYs;s rkd;ghl;by; ePu; GNuhj;jid Vw;gjdhy; %ykhfj; njhopw;gLfpd;wJ vd;gjidg;                                                                                

ghu;f;fyhk;. CH3COOH(aq) tpypUe;J ePu; GNuhj;jid Vw;gjdhy; H3O
+(aq) vd;Dk; ,dk; 

cUthf;fg;gLfpd;wJ. MfNt CH3COO-(aq) MdJ CH3COOH(aq) mkpyj;jpd; ,iz 

%ykhFk;. CH3COOH(aq) MdJ CH3COO-(aq) %yj;jpd; ,iz mkpykhFk;. ,NjNghy; 

H2O thdJ H3O
+(aq) mkpyj;jpd; ,iz %ykhFk;. H3O

+(aq) MdJ %yk; H2O tpd; 
,iz mkpykhFk;.

ePuhdJ mkpykhfTk; %ykhfTk; ,ul;il tfpgq;fpid tFj;jiy mtjhdpj;jy; Rthu\;a                                                                                    

khfTs;sJ. CH3COOH mkpyj;Jldhd jhf;fj;jpy;> ePu; xU %ykhfj; njhopw;gLfpd;wJ> 

mNjNtis mNkhdpahTld; ePuhdJ GNuhj;jid toq;fp mkpykhfj; njhopw;gLfpd;wJ.
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cjhuzk; 2.12

(i) gpd;tUk; GNuhd;];ul; mkpyq;fSf;F ,iz %yq;fshff; fhzg;glf;$bait 

vit? HF, H2SO4, HCO3
-

tpil

xt;nthU tifapYk; ,iz %yq;fs; xt;nthU GNuhj;jidf; Fiwthff; nfhz;bUf;f                                                                                     

Ntz;Lk;. MfNt xt;nthU GNuhj;jd; FiwthfTs;s %yq;fshtd KiwNa F-, 
HSO4

-, CO3
2-

(ii) gpd;tUk; GNuhd;];ul; %yq;fSf;Fupa ,iz mkpyq;fis vOJf: NH2
-, NH3, 

HCOO-

tpil

xt;nthU tifapYk; ,iz mkpyk; xt;nthU GNuhj;jid Nkyjpfkhff;                        

nfhz;bUf;f Ntz;Lk;. MfNt ,iz mkpyq;fs;: KiwNa NH3, NH4
+, HCOOH

2.2.3 mkpyq;fs;> %yq;fs; Mfpatw;wpd; madhf;fk; 

,urhad> capupay; njhFjpfspy; mNdf madhf;fq;fs; ePu; Clfj;jpy; epfo;tjhy; mkpyq;fs;>                                                                                       

%yq;fs; vd;gtw;wpw;F MupdpaR vz;zf;fU mkpyq;fs;> %yq;fs; Mfpatw;wpd; madhf;                                                                                    

fj;jpw;Fg; gad;gLfpwJ. Ngu;FNshupf;F mkpyk; (HClO4) IjNuhFNshupf;F mkpyk; 

(HCl), IjNuhGNuhkpf;F mkpyk; (HBr), IjNuhmabf;F mkpyk; (HI) iej;jpupf;F mkpyk;                                                                               

(HNO3), ry;g+upf;F mkpyk;(H2SO4) Nghd;w td;dkpyk;fSf;F td;ik vd;Dk; gjk; cgNah 

fpg;gjd; fhuzk; mit mNdfkhf Kw;whf mtw;wpd; '$W" mad;fshf ePu; Clfj;jpy; 

gpupifailfpd;wd. mjd; %yk; GNuhj;jd; (H+) toq;fpfshfj; njhopw;gLfpd;wd> mNj 

Nghy; ,ypj;jpak; Ijnuhf;irl;L (LiOH), Nrhbak; Ijnuhf;irl;L (NaOH), nghw;whrpak; 
Ijnuhf;irl;L (KOH), rPrpak; Ijnuhf;irl;L (CsOH), Ngupak; Ijnuhf;irl;L Ba(OH)2 
Nghd;w td;%yq;fs; ePu; Clfj;jpy; mNdfkhf Kw;whf mad;fshfg; gpupifaile;J 

Ijnuhl;rpy; mad;fisj; jUfpd;wd. Mupdparpd; vz;zf;fUtpd;gb mit td; mkpyq;fs;>                                                                               

%yq;fs;> fhuzk; mit Clfj;jpy; Kw;whfg; gpupifaile;J KiwNa H3O
+, OH- 

mad;fis cUthf;Fk;.

mkpyk; my;yJ %yj;jpd; td;ik> mkpyq;fs;> %yq;fs; vd;gtw;wpd; GNuhd;];ul; - nysup                                                                                

vz;zf;fUtpYk; mstplg;glyhk;. td;dkpyk; Fwpg;gJ rpwe;j GNuhj;jd; toq;fpiaAk;> 

td; %yk; Fwpg;gJ rpwe;j GNuhj;jd; thq;fpiaAk; MFk;. nkd;dkpyk; HA apd; mkpy 

- %y gpupifr; rkepiyiaf; fUJf.

     %yk; 1   ,iz mkpyk; 1

          

  HA(aq) + H2O(l)    ⇌     H3O
+(aq) + A-(aq)

           

  mkpyk; 1        ,iz%yk; 1

ehk; Kd;G ghu;j;jthW mkpyk; (my;yJ %yk;) gpupifr; rkepiy ,af;fj;jpw;FupaJ> 

Kd;Kf> gpd;Kf jpirfspy; GNuhj;jd; ,lkhw;wk; epfo;fpd;wJ. rkepiy ,af;fj;jpw; FupaJ 

vdpy; Neuj;Jld; vr;rkepiy rhjfkhf;fg;gLk; vd;Dk; Nfs;tp vOfpd;wJ. ,jd; gpd;dhy;                               

,af;Ffpd;w tpir ahJ? ,t;tpdhf;fSf;F tpilaspf;f ehk; gpupifr; rkepiyapy;                                                                                

<Lgl;Ls;s ,U mkpyq;fspd; (my;yJ %yq;fspd;) typikfis xg;gpLtijg; ghu;g; 

Nghk;. NkNy Fwpg;gpl;l mkpy - gpupifr; rkepiyapYs;s ,U mkpyq;fs; HA, H3O
+ 

vd;gtw;iwf; fUJf. ,tw;wpy; vJ typikahd GNuhj;jd; toq;fp vd;gij ehk; ghu;f;f 
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Ntz;Lk;. vJ GNuhj;jd; toq;fypy; kw;iwaij tpQ;Rfpd;wNjh mjid typikahd 

mkpyk; vdf; Fwpf;fyhk;. rkepiy typik Fiwe;j mkpyg; gf;fk; efu;j;jg;gLk;. HA(aq) 
MdJ H3O

+(aq) tpYk; typik $ba mkpyk; vdpd;> HA(aq) GNuhj;jid toq;Fk;> 

H3O
+(aq) my;y> fiury; gpujhdkhf A-(aq), H3O

+(aq) mad;fisf; nfhz;bUf;Fk;. rk 

epiy typik Fiwe;j mkpyk;> typik Fiwe;j %yk; Mfpad cUthFk; jpirapy; 

efUk;. fhuzk; typikahd mkpyk; typikahd %yj;jpw;F xU GNuhj;jid toq;Fk;.

ePupy; td;dkpyk; Kw;whfg; gpupifailtjhy;> cUthFk; %yk; kpf nkd;ikahff; 

fhzg;gLk;. mjhtJ td;dkpyq;fs; kpf nkd; ,iz %yq;fis cilad. Ngu;FNshupf;F                                                                                     

mkpyk; (HClO4), IjNuhf;FNshupf;F mkpyk; (HCl), IjNuhGNuhkpf;F mkpyk; (HBr), 
IjNuh mabf;F mkpyk; (HI), iej;jpupf;F mkpyk; (HNO3), ry;g+upf;F mkpyk; (H2SO4) 
Nghd;w td;dkpyq;fs; KiwNa ClO4

-, Cl-, Br-, I-, NO3
-, HSO4

- Mfpa ePupYk; kpf typik 

Fiwe;j ,iz %y mad;fisj; jUfpd;wd. mNjNghy; xU kpf td; %yk;> kpf 

nkd; ,iz mkpyj;ijj; jUfpd;wJ. kWgf;fkhf xU nkd;dkpyk; HA ePu; Clfj;-

jpy; gFjpahf khj;jpuNk gpupifailtjdhy;> fiury; gpujhdkhf gpupifailahj; HA 
%yf;$Wfisf; nfhz;bUf;Fk;. iej;jpuR mkpyk; (HNO2), IjNuhGNshupf;F mkpyk; 

(HF), mrw;wpf;F mkpyk; (CH3COOH) Mfpad nkd;dkpyq;fs; MFk;. nkd;dkpyq;fs; 

kpf td; ,iz %yq;fisf; nfhz;bUf;Fk; vd;gijf; Fwpj;Jf; nfhs;sNtz;Lk;. 

cjhuzkhf> NH2
-, O2-, H- vd;gd kpfr; rpwe;j GNuhj;jd; thq;fpfs;> ePupYk; (H2O) kpf 

typikahd %yq;fs;.

vdNt ,iz mkpy - %yr; Nrhbfs; gw;wp ehk; gpd;tUtdtw;iwj; njhFf;fyhk;.

 y mkpyk; td;ikahff; fhzg;gbd; mjd; ,iz %yk; mstplf;$ba typikiaf;  

nfhz;bUf;fhJ. MfNt td;dkpyk; HCl ,d; ,iz %yk; Cl- MdJ kpf nkd; 

%ykhFk;.

 y ePu; Clfj;jpy; fhzg;glf;$ba kpf td;dkpyk; H3O
+ MFk;. H3O

+ ,Yk; typikahd 

mkpyq;fs; ePUld; jhf;fp H3O
+ IAk; mtw;wpd; ,iz %yq;fisAk; cUthf;Fk;. 

MfNt H3O
+ ,Yk; typikahd mkpyk; HCl, ePUld; Kw;whfj; jhf;fp H3O

+ IAk; Cl- 

IAk; cUthf;Fk;.

HCl(aq) + H2O(l)  H3O
+(aq) + Cl-(aq)

H3O
+ ,Yk; typik Fiwe;j mkpyq;fs; ePUld; Fiwe;jstpy; jhf;fp H3O

+ IAk; 

mtw;wpd; ,iz %yq;fisAk; jUk;. cjhuzkhfg; gpd;tUk; rkepiy gpujhdkhf 

,lg;Gwkhff; fhzg;gLk;.

HF(aq) + H2O(l) ⇌ H3O
+(aq) + F-(aq)

 y ePu;f; fiurypy; fhzg;glf;$ba kpf td; %yk; OH- madhFk;. OH- ,Yk; typik$-

ba %yq;fs; ePUld; jhf;fKw;W OH- IAk; mtw;wpd; ,iz mkpyq;fisAk; jUk;. 

cjhuzkhf> xl;irl;L mad;  (O2-) OH- ,Yk; typik$ba %yk;> vdNt mJ 

ePUld; gpd;tUkhW Kw;whfj; jhf;fKWk;:

O2-(aq) + H2O(l)  2OH-(aq)

,jd; fhuzj;jpdhy; ePu;f;fiury;fspy; xl;irl;L mad; fhzg;gLtjpy;iy.

2.2.4 ePupd; madhf;f khwpyp mjd; mad;ngUf;fk;

ePUk; rpy gjhu;j;jq;fSk; mkpykhfTk; %ykhfTk; njhopw;gLtjpdhy; jdpj;Jtkh-

dit. NkYs;s gFjpapy; ePupy; ,jid mtjhdpj;Js;Nshk;. mkpyk; HA Kd;dpiyapy; 

ePu; GNuhj;jid Vw;W %ykhfTk;> mNjNtis xU %yk; B- Kd;dpiyapy; ePu; GNuhj;-

jid toq;fp mkpykhfTk; njhopw;gLfpd;wJ. J}a ePupy;> xU H2O %yf;$W xU GNuh-

j;jid toq;fp mkpykhfTk;> kw;iwa ePu; %yf;$W GNuhj;jid thq;fp %ykhfTk; xNu  
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Neuj;jpy; njhopw;gLfpd;wd. gpd;tUk; rkepiy fhzg;gLfpd;wJ.

H2O(l)   +   H2O(l)    ⇌    H3O
+(aq)    +   OH-(aq)

         mkpyk;   %yk;   ,izmkpyk;  ,iz%yk;

NkYs;s jhf;fj;jpd; $l;lg;gpupif khwpyp gpd;tUkhW jug;gLfpd;wJ.

K = 
[H3O

+(aq)]  [OH- (aq)]
[H2O(l)]2

ePu; Xu; J}a jputk;> mjd; nrwpT khwpypahff; fhzg;gLk;.

(1.00dm3 fiurypy; ePupd; nrwpT 103gdm-3 / 18gmol-1 = 55.55moldm-3, xU khwpyp) MfNt 

ePupd; nrwpT tpLtpf;fg;gLk;. MfNt [H2O(l)] I rkepiy khwpypAld; ,izj;J xU 

Gjpa khwpyp Kw jug;gLk;. ,J ePupd; mad; ngUf;fk; vd miof;fg;gLk;.

mjhtJ K  [H2O(l)] 2 = Kw = [H3O
+ (aq)] [OH-(aq)

298 K apy; gupNrhjid thapyhf H3O
+(aq), OH-(aq) nrwpTfs; 1.0x10-7moldm-3 Mfj; 

Jzpag;gl;Ls;sd.ePupd; madhf;fk; rk vz;zpf;ifahd H3O
+(aq), OH-(aq) mad;fisj; 

jUfpd;wJ. 298K apy; Kw ,d; ngWkhdk;.

Kw =  [H3O
+(aq)] [OH-(aq)] = (1 x 10-7 mol dm-3)2  = 1 x 10-14mol2 dm-6

Kw ntg;gepiyapy; jq;fpAs;sJ> xU rkepiy khwpyp vd;gd Fwpj;Jf; nfhs;sg;gly; 

Ntz;Lk;. [H3O
+(aq)] = [OH-(aq)] MfTs;sNghJ> ePu;f;fiurypy; eLepiyahdJ. mkpyf;                                                                                 

fiurypy; kpifahd IjNuhdpak; mad;fs; cz;L> [H3O
+(aq)] > [OH-(aq)]. fhuf;                   

fiurypy; (%yj;jd;ikAila fiurypy;) kpifahd Ijnuhf;irl;L mad;fs; cz;L> 

[H3O
+(aq)] < [OH-(aq)].

2.2.5 pH msTj;jpl;lk;

IjNuhdpak; mad; nrwpit %yu;j;jpwdpy; $ba trjpAilajhf klf;if msTj;jpl;lj; 

jpy; vLj;Jf;fhl;LtJ pH msTj;jpl;lk; vd mwpag;gl;Ls;sJ. IjNuhdpak; my;yJ 

Ijurd; mad; njhopw;ghl;bd; (aH3O+(aq)) my;yJ (aH+(aq)) klf;if mb 10 ,d; kiw 

ngWkhdk; xU fiurypd; pH vd tiuaWf;fg;gLfpd;wJ. Ijhd fiury;fspy; (<0.01mol 
dm-3) Ijurd; madpd; njhopw;ghlhdJ [H3O

+(aq)] apdhy; vLj;Jf;fhl;lg;gLk; %yu;j; 

jpwdpw;F vz; ngWkhdj;jpy; rkk;. ,jw;F myF ,y;iy vd;gijf; Fwpj;Jf;nfhs;s 

Ntz;Lk;> mJ gpd;tUkhW tiuaWf;fg;gLk;.

(aH3O+(aq) my;yJ (aH+(aq) = [H3O
+(aq)] / 1mol dm-3

MfNt pH ,d; tiutpyf;fzj;jpypUe;J>

pH = -log(aH3O+(aq) ) = -log{[(H3O+(aq)] / 1mol dm-3}

[H3O+(aq)] w;F mol dm-3 myF cs;sjdhy;>

pH = -log{[H3O+(aq)] mol dm-3 / mol dm-3}

pH = -log{[H3O+(aq)]}

mjhtJ pH ngWkhdj;jpw;F myF ,y;iy.

MfNt (10-2moldm-3) HCl mkpyf; fiurypd; pH = 2 Mff; fhzg;gLk;. ,NjNghy; [OH-

(aq) = 10-4moldm-3 ck; [H3O
+(aq) = 10-10 moldm-3 MfTs;s NaOH fiurypd; pH =10 Mff; 

fhzg;gLk;. 25ºCapy; J}a ePupy; IjNuhdpak; my;yJ Ijurd; mad;fspd;> [H3O
+] 

my;yJ [H+]=10-7moldm-3. MfNt J}a ePupd; pH,
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pH = log (10-7moldm-3 / moldm-3) = 7

mkpyf; fiury;fspy; Ijurd; mad; nrwpT> [H+]>10-7moldm-3 mNjNtis fhuf;  

fiury;fspy; Ijurd; mad; nrwpT>  [H+]<10-7mol dm-3 vdNt

ehk; gpd;tUkhW RUf;fpf; $wyhk;.

mkpyf; fiury; pH<7 cilad

fhuf;fiury; pH>7 cilad

eLepiyahd fiurypy; pH = 7

mkpytpay;G eLepiy %ytpay;G

cU 2.15: pH msTj;jpl;lj;jpd; vspa Njhw;wk; (ghu;it) pH7.0 ,y; fiury;fs; eLepiyahdit                                                                        

vdf; $wg;gLfpd;wd. jho;e;j PH gf;fkhfr; nry;yy; mkpyj;jd;ik mjpfupj;jyhFk;                                                                    

mNjNtis kWgf;fkhfr; nry;yy; fiury;fspd; %yj;jd;ik mjpfupj;jyhFk;.          

Kw = [H3O
+(aq)] [OH-(aq)]

rkd;ghl;bd; ,Ugf;fq;fspYk; klf;ifapd; kiwg;ngWkhdj;ij vLf;Fk;NghJ> ehk; 

ngWtJ

-logKw = -log {[H3O
+(aq)] [OH-(aq)]}

      pKw = -log [H3O
+(aq)] -log[OH-(aq)]

pKw = pH + pOH

my;yJ

pH + pOH = 14

Kw ntg;gepiyAld; khWgbDk;> ntg;gepiyAld; pH khw;wk; kpfr; rpwpajhy; ehk; 

mjidg; ngUk;ghYk; Gwf;fzpf;fpd;Nwhk; vd;gijf; Fwpj;Jf;nfhs;f. pKw ePu;f;fiu 

ry;fSf;F xU Kf;fpakhd fzpak;> Ijurd; mad;> Ijnuhl;rpy; mad; Mfpatw;wpd;                      

nrwpTfspd; ngUf;fk; khwpypahdjhy; pKw Ijurd;> Ijnuhl;rpy; mad;fspd; rhu;Gr;            

nrwpTfisf; fl;Lg;gLj;Jfpd;wJ. pH msTj;jpl;lk; klf;ifAld; njhlu;Gilajdhy;> pH 
khw;wj;jpd; xU myF Fwpg;gJ [H+] khw;wj;jpd; 10 klq;F fhuzpiaNa MFk;. ,Nj 

Nghy;> Ijurd; mad; nrwpT> [H+] khw;wk; 100 klq;F fhuzpahFk;NghJ> pH khw;wk; 2 
myFfshFk;. ,g;nghOJ cq;fSf;F ntg;gepiyAld; pH khw;wk; mNdfkhf Vd; Gwf; 

fzpf;fg;gLfpwJ vd;gJ Gupfpd;wJ.

capupay;> moF rhjdg;nghUl;fs; Mfpatw;wpd; gpuNahfq;fisf; ifahSk;NghJ pH 
ngWkhdk; njupe;jpUf;f Ntz;Lkhjyhy; xU fiurypy; pH I mstply; kpf mj;jpahtrpa 

khdJ. ntt;NtW pH cila fiury;fspy; pH jhs; NtWgl;l epwq;fisj; jUtjdhy; xU 

fiurypd; pH I mz;zsthf msg;gjw;F pH jhisg; gad;gLj;jyhk;. 1-14 pH tPr;rpDs; 

mz;zsthf 0.5 jpUj;jj;Jld; pH jhisg; gad;gLj;jp pH I msf;fyhk;. Ma;Tr;rhiyapy;  

fiurypd; pH I pH khdp cgNahfpj;Jk; mstplg;gLk;.

pH I mbg;gilahff; nfhz;Ls;s fzpj;jy;fs; cl;gLk; gpd;tUk; cjhuzq;fisg; 

ghu;g;Nghk;.
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cjhuzk; 2.13

1.0 x 10-4 moldm-3 HCl fiurypd; pH If; fzpf;Ff.

tpil

pH = -log (log 1.0 × 10–4 moldm-3 / moldm-3) = 4

cjhuzk; 2.14

xU NaOH fiurypy; [OH-] 1.0 x 10-4moldm-3 ,f;fiurypd; pH If; fzpf;Ff.

tpil

[OH-] = 1.0 x 10-4 moldm-3

POH = -log (10-4moldm-3 / moldm-3) = 4
MfNt PH = 14 - 4 =10
my;yJ

[OH-] = 1.0 x 10-4 moldm-3 [H+] = 1.0 x 10-10moldm-3

pH = -log (10-10moldm-3 / moldm-3) = 10

cjhuzk; 2.15

1.0 x 10-8 moldm-3 HCl fiurypd; pH If; fzpf;Ff.

tpil

,f;fzpj;jypy; rpyu; gpioahd mZFKiwiaf; ifahsyhk; pH I pH = -log(10-

8moldm-3 / moldm-3) = 8 vd vOjyhk;.

,q;F xUtu; HCl ,ypUe;J ngwg;gLk; [H+] ePupd; Ra madhf;fj;jpdhy; ngwg;gLk; 

[H+] ,Yk; (ie 1.0 x 10-7 moldm-3) FiwT vd;gijf; Fwpj;Jf;nfhs;s Ntz;Lk;. MfNt 

HCl, ePu; Mfpa ,uz; bypUe;Jk; ngwg;gl;l [H+] If; fUj Ntz;Lk;. jug;gl;l HCl 
fiurypypUe;J ngwg;gl;l [H+] 1.0 x 10-8moldm-3, ePupypUe;J ngwg;gl;lij x vd 
vLf;f.

MfNt [OH-] = x, [H3O
+] = 10-8 + x

Kw = [H3O
+(aq)] [OH-(aq)] = 10-14 = (10-8 + x) X 

x2 + 10-8 x -10-14 = 0

NkYs;s ,Ugbr; rkd;ghl;ilj; jPu;j;jhy;> vkf;Ff; fpilg;gJ [OH-] = 9.5 x 10-8 

moldm-3, MfNt POH = 7.02, pH = 6.98

NkYs;s cjhuzq;fspd; fzpj;jy;fspy;> HCl, NaOH Mfpad KiwNa td;dkpyk;> 

td;%ykhf ,Ug;gjdhy; Kw;whf madhf;fkilfpd;wd. MfNt [H+], [OH-] nrwpT 

fisj; jPu;khdpg;gjpy; vkf;Fr; Rygkhf cs;sJ. vdpDk; nkd;dkpyq;fs;> nkd;%yq;fs; 

vd;gdtw;wpd; ePu;f;fiury;fs; vkf;F cs;sNghJ> mit gFjpahfg; gpupifailtjdhy; 

njhFjp gw;wpa rpy Nkyjpf juTfs; Njitg;gLk;. mLj;j gFjpapy; ehk; nkd;dkpyq;fs;>                                                                               

nkd;%yq;fs; vd;gtw;wpd; gpupifia mtw;wpd; rkepiyfSf;F mOj;jk; nfhLj;Jf; 

fUJNthk;.
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2.2.6 nkd;dkpyq;fs;> mtw;wpd; madhf;f ($l;lg;gpupif) khwpyp

xU GNuhj;jpupf;F nkd;dkpyk;> HA iaf; fUJf. ePupy; mjd; madhf;fk; gpd;tUkhW 

vLj;Jf;fhl;lg;gLk;.

HA(aq)   +   H2O(l)    ⇌    H3O
+(aq)    +   A-(aq)

,t; madhf;fj;jpw;fhd rkepiyf; Nfhit>

[H3O
+(aq)] [A-(aq)]

[HA(aq)] [H2O(l)]
K = 

[H3O
+(aq)] [A-(aq)]
[HA(aq)]

K[H2O(l)]  =

[H2O(l)] xU khwpypahdjhy;> K[H2O(l)] = Ka xU khwpypahf vLj;J ehk; gpd;tUkhW 
vOjyhk;.

[H3O
+(aq)] [A-(aq)]
[HA(aq)]

Ka = 

Ka MdJ nkd;dkpyj;jpd; $l;lg;gpupif my;yJ madhf;f khwpyp vd miof;fg;gLk;. 

,J mkp yj;jpd; madhf;fj;jpw;fhd rkepiy khwpypahFk;. xU jug;gl;l ntg;gepiyapy;> 

mkpyk; HA apd; typikahdJ> mstwpuPjpahf Ka apd; ngWkhdj;jpdhy; mstplg;gLk;. 

ngupa Ka, Fwpg;gJ mkp yk; typikahdJ vd;gjid MFk;. mjhtJ ePu;f;fiurypy; 

madhf;fk; fhuzkhf rkepiyapy; cau;e;j [H3O
+(aq)] my;yJ [H+(aq)] nrwpit MFk;. 

nkd;dkpyq;fs; khj;jpuk; mtw;Wld; ,ize;j Ka ngWkhdq;fis cilad.

NkYs;s mkpyj;jpd; madhf;f khwpypapd; tiutpyf;fzj;ijg; gpd;tUkhWk; ePu;f;    

fiurypy; HA apd; gFjpahd madhf;fj;ijf; fUjp gupe;Jiuf;fyhk;. gpupifailahj 

mkpyj;jpd; Muk;gr; nrwpit C vdTk; madhf;fkile;j J}uk; (my;yJ madhf;f 

msT) ∝ vdTk; fUjpr; rkepiyia gpd;tUkhW ehk; vLj;Jiuf;fyhk;.

     HA(aq) + H2O(l) ⇌ H3O
+(aq) + A-(aq)

Muk;gr; nrwpT / moldm-3   C   0       0

nrwpT khw;wk; / moldm-3     -c∝   + c∝       + c∝

/ rkepiyr; nrwpT / moldm-3    c(1-∝)  c∝        c∝

[H3O
+(aq)] [A-(aq)]
[HA(aq)]

Ka = 
 

c∝ c∝

C(1-∝)
= 

 

c∝2

(1-∝)
= 

C∝2

1- ∝
/ Ka = 

xU nkd;dkpyj;jpd; madhf;fk; kpfr; rpwpajdhy;> ∝ kpfr; rpwpaJ my;yJ (1-∝) ~ 1 vdf; 
fUjyhk;. MfNt Ka = C∝2

,J xRthypd; Ijhf;fy; tpjp vd miof;fg;gLk;

Fwpg;G : ,J ePu;f;fiury;fspYs;s nkd;%yq;fSf;Fk; nghUe;Jk;.

gpd;tUk; ml;ltizapy; 298K apy; rpy nkd;dkpyq;fspd; madhf;f khwpypfspd;  

ngWkhdq;fs; jug;gl;Ls;sd.
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ml;ltiz 2.2 rpy njupT nra;ag;gl;l nkd;dkpyq;fspd; madhf;f khwpypfs; (298K 
apy;)

mkpyk; Ka

IjNuhGNshupf; mkpyk;(HF) 3.5 x 10-4

ieju]; mkpyk; (HNO2) 4.5 x 10-4

mrw;wpf; mkpyk; (CH3COOH) 1.74 x 10-5

ngd;Nrhapf; mkpyk; (C6H5COOH) 6.50 x 10-5

cgFNshu]; mkpyk; (HClO) 3.00 x 10-8

IjNuhradpf;F mkpyk; (HCN) 4.90 x 10-10

gPNdhy; (C6H5OH) 1.30 x 10-10

Fwpg;G : vy;yh ,dq;fspdJk; epak epiyr; nrwpT 1moldm-3 vd tpsq;fpdhy; Ka xU 
gupkhzkw;w fzpak;. mjhtJ rkepiy khwpypf;fhd Nfhitapy; fhzg;gLk; vy;yhr; 

nrwpTg; gjq;fSk; 1moldm-3 My; gpupf;fg;gLk;. ,y;yhtpbd; rkepiy khwpypf; NfhitAld; 

njhlu;ghd myFfis ehk; Fwpj;Jf; fhl;LNthk;.

pKw (-log Kw)  tpw;Fg; Gwk;ghf Ijurd; mad; nrwptpw;fhd pH msTj;jpl;lk; kpfTk; 

gaDs;sJ> mJ kw;iwa ,dq;fSf;Fk;> fzpaq;fSf;Fk; tpupTgLj;jg;gl;Ls;sJ. 

vdNt :
pKa = -log(ka)

xU mkpyj;jpd; madhf;f khwpyp Ka, mjd; Muk;gr; nrwpT C vd;gd mwpag;gl;lhy;> 

vy;yh ,dq;fspdJk; rkepiyr; nrwpTfs;> mkpyj;jpd; madhf;f msT> fiurypd; PH 
Mfpatw;iwf; fzpf;fyhk;. xU nkd;kpd;gFnghUspd; pH I kjpg;gPL nra;tjw;F xU 
nghJthd gbKiw> mZFKiwiag; gpd;tUkhW gpd;gw;wyhk;.

gb 1 - gpupiff;F Kd;ghf cs;s ,dq;fs; GNuhd;]; nysup mkpyq;fs; / %yq;fshf 

,dq; fhzg;gLk;.

gb 2 - vy;yhg; nghUj;jkhd jhf;fq;fspw;Fk; rkg;gLj;jg;gl;l rkd;ghLfs; mjhtJ 

mkpyq;fs;> %yq;fs; Mfpa ,uz;Lkhfj; njhopw;gLk; ,dq;fSld; vOJjy;.

gb 3 - cau;e;j Ka cila jhf;fk; Kjd;ikj; jhf;fkhf ,dq;fhzg;gLk;> kw;iwaJ 

cg (,uz;lhk; gl;rkhd) jhf;fkhff; fUjg;gLk;.

gb 4 - Kjd;ikj; jhf;fj;jpYs;s xt;nthU ,dj;jpw;Fk; gpd;tUk; ngWkhdq;fis 

ml;ltiz tbtj;jpy; gjpT nra;f.

(a)  Muk;gr; nrwpT> C

(b)  rkepiyia milAk;nghOJ> ∝ (madhf;f msT) gjk; rhu;ghf nrwpT 

khw;wk;

(c)  rkepiyr; nrwpT

gb 5 - Kjd;ikj; jhf;fj;jpw;fhd rkepiy khwpypr; rkd;ghl;by; rkepiyr; nrwpTfisg;  

gpujpapl;Lj; jPu;j;J ∝ Ig; ngWf.

gb 6 -  Kjd;ikj; jhf;fj;jpd; ,dq;fspd; nrwpTfisf; fzpf;Ff.

gb 7 -  PH If; fzpf;Ff pH = - log [H3O
+] my;yJ [H3O

+] = 10 -pH I cgNahfpj;J pH njupe;jhy;                                                                              
[H3O

+] If; fzpf;Ff.

gpd;tUk; cjhuzq;fs; pH If; fzpj;jypy; NkYs;s mZFKiwia vLj;Jf;fhl;L     

fpd;wd.
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cjhuzk; 2.16

298K apy; HF ,d; madhf;f khwpyp 3.2x 10-4 0.20moldm-3 HF fiurypy; mjd; madhf;f 

msitf; fzpf;f.

tpil

nra;Kiw I

gpd;tUk; GNuhj;jd; gupkhw;wj; jhf;fq;fs; rhj;jpakhdit MFk;.

HF(aq) + H2O(l) ⇌ H3O
+(aq) + F-(aq)  (1)

H2O(l) + H2O(l) ⇌ H3O
+(aq) + OH-(aq)  (2)

Ka (3.2 x 10-4) >> Kw(1.0 x 10-14) Mdjhy; jhf;fk; (1) ngUkstpyhd jhf;fk; vd;gjid 

ehk; tpsq;fpf; nfhs;syhk;.

      HF(aq) + H2O(l) ⇌ H3O+(aq) + F-(aq) 

Muk;gr; nrwpT / moldm-3   0.2      O           O

nrwpT khw;wk; / moldm-3     _ 0.2∝     + 0.2∝       +0.2∝

/ rkepiyr; nrwpT / moldm-3  _ 0.2 (1-∝)    0.2 ∝        0.2∝

Kjd;ikj; jhf;fj;jpd; rkepiyf;fhd Nfhitapy; rkepiyr; nrwpTfisg; gpujpapLk; 

nghOJ

0.2∝ x 0.2∝ 
0.2(1-∝)

Ka = 
 

0.22∝2

0.2 (1-∝)
= 

 

fUjg;gLk; mkpyk; nkd;dkpykhjyhy;> madhf;f msit Muk;g mkpyr; nrwpTld;                                                                            

xg;gpLk;nghOJ kpfr; rpwpjhff; fUjyhk; 1-∝ ̴ 1 my;yJ 0.2(1-∝)  ̴  0.2.

Ka apy; gpujpapLk;nghOJ

0.2 ∝ x 0.2 ∝
0.2 (1-∝)

Ka =  
(0.2 ∝ )2  

0.2 
̴  = 3.2 x 10-4

∝2 = 1.6 x 10-3

∝  = 4.0 x 10-2

[H3O
+] = [F-] = C ∝ = 0.2 moldm-3 x 0.04 = 8.0 x 10-3 moldm-3

[HF] = C(1-  ∝) = 0.2moldm-3 (1-0.04) = 19.2 x 10-2moldm-3

MfNt> PH = -log[H3O
+] = -log(8.0 x 10-3) = 2.10

ehk; Nkw;nfhz;l mz;zsthf;fj;jpd; nry;YgbahFk; jd;ikia mkpyj;jpd; 

Muk;gr; nrwpT rhu;ghf madhf;fj;jpd; E}w;W tPj msitf; fzpg;gjd; %yk; 

rup ghu;f;fyhk;. E}w;W tPj msT 5% ,Yk; Fiwthf ,Ug;gpd; ehk; nghJthf 

mz;zsthf;fj;ij Vw;Wf;nfhs;Nthk;> ,y;yhtpbd; ∝  tpd; msitg; ngWtjw;F 

,Ugbr; rkd;ghl;ilj; jPu;j;Jg; ngwNtz;Lk;.

NkYs;s kjpg;gPL nra;j ngWkhdk; 0.04 ypUe;J ehk; ngWtJ>

0.04 x 100% 
0.20

 = 2.0%

MfNt cgNahfpj;j mz;zsthf;fj;ij Vw;Wf;nfhs;syhk;.



f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy

118 PB

NkYk; ehk; ,Ugbr; rkd;ghl;il jPu;j;Jg; ngwg;gLk; ∝ tpd; ngWkhdj;ij cgNah-

fpj;J mjd; rhu;G tpyfy; tPjj;ijg; ngw;Wk; NkYs;s mz;zsthf;fj;ij cWjp 

nra;ayhk;.

NkYs;s cjhuzj;jpy; 

0.2 ∝ x 0.2 ∝
0.2 (1-∝)

Ka =   = 3.2 x 10-4

ehk; gpd;tUk; ,Ugbr; rkd;ghl;ilg; ngWNthk;

∝2 + 1.6 x 10-3 ∝ - 1.6 x 10-3 =0

Fwpg;G : ax2 + bx + c = o vd;Dk; ,Ugbr;rkd;ghl;by; x ,w;fhd ngWkhdk; gpd;tUkhW
-b + √b2- 4ac

2a
x =

∝ cld; cs;s ,Ugbr; rkd;ghl;ilj; jPu;j;jhy; ngwg;gLk; ∝ ,d; ,U ngWkhdq; 
fs;>

∝ = + 3.92 x 10-2 ck; -4.08 x 10-2

kiwg;ngWkhdk; Vw;Wf;nfhs;sg;glkhl;lhJ>

MfNt ∝ = 3.92 x 10-12

,g;nghOJ ehk; rhu;G tpyfy; E}w;W tPjj;ijf; fzpf;fyhk;>

0.04 - 3.92 x 10-2  

0.04
  x 100%  = 2.0 %

     

NkYs;s ,U KiwfspYk; neUf;fkhd xw;Wikia ehk; ghu;f;fyhk;. MfNt 

,t;tifahd fzpj;jy;fSf;F ehk; nghJthff; $wg;gl;l mz;zsthf;fj;ijr; 

nra;fpd;Nwhk;.

Fwpg;G : NkYs;s mz;zsthf;fj;ij mkpyk; / %yj;jpd; Muk;gr; nrwpT> mkpyj;jpd;                                                                                

madhf;f khwpyp Ka apYk; kpfg; ngupjhf cs;s NghJ (Fiwe;jJ %d;W tupirg; 

ngWkhdk;) gpupNahfpf;fyhk;. 

NkYs;s cjhuzj;jpy; Muk;gr; nrwpT 0.2moldm-3,  Ka = 3.2 x 10-4, MfNt tpfpjk;

2 x 10-1 
3.2 x 10-4  ̴ 103

        

MfNt mz;zsthf;fj;ijr; nra;ayhk;.
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nra;Kiw II

NkYs;s cjhuzj;ijg; gpd;tUkhWk; fUjyhk;. njhFjpapYs;s gpujhd / ngUksT 
jhf;fj;ij ehk; mwpNthk;> mJ

HF(aq)   +   H2O(l)    ⇌    H3O
+(aq)    +   F-(aq)

,g;nghOJ gpupifaile;j nrwpit my;yJ khw;wkilAk; nrwpit x vdf; fUJNthk;> ehk;  
gpd;tUkhW vOjyhk;>

      HF(aq) + H2O(l) ⇌ H3O
+(aq) + F-(aq) 

Muk;gr; nrwpT / moldm-3   0.2       O         O

nrwpT khw;wk; / moldm-3   - x       + x         +x

/ rkepiyr; nrwpT / moldm-3  0.2-x        x          x

rkepiyf;fhd Nfhitapy;> rkepiyr; nrwpTfisg; gpujpapLk;nghOJ>

x × x
(0.2 - x) Ka =  

x2

(0.2 - x)
=  

fUjg;gLk; mkpyk; nkd;dkpykhjyhy;> mkpyj;jpd; Muk;gr; nrwpTld; xg;gpLk;    

nghOJ madhf;f msT rpwpnjdf; fUjyhk;. 0.2 - x ~ 0.2 

Ka apy; gpujpapLk;nghOJ> 
x2

0.2Ka =  = 3.2 x 10-4    

    x2 = 6.4 × 10-5

    x  = 8.0 × 10-3mol dm-3

[H2O
+] = [F-] = 8.0 × 10-3 mol dm-3

[HF]  = 0.2 - × = 0.2 - 0.008  = 19.2 × 10-2 mol dm-3

MfNt pH = -log [H3O
+] = -log (8.0 x 10-3)  = 2.10

Fwpg;G : Kiw II rkepiyr; nrwpTfis Neubahfj; jUfpd;wJ.
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cjhuzk; 2.17

0.10mol dm-3 xU %yk; mkpyk; HA(aq) apd; pH MdJ 4.50 MFk;. rkepiyapy; 

,dq;fs; H+(aq) A-(aq), HA(aq) vd;gtw;wpd; nrwpTfisf; fzpf;f. mj;Jld;> xU 

%y mkpyj;jpd; Ka, pKa Mfpatw;iwj; jPu;khdpf;f.

tpil

pH = -log [H3O
+]

MfNt   [H3O
+] = 10-pH  = 10-4.50  = 3.16 x 10-5

      [H3O
+] = [A-]  = 3.16 x 10-5 mol dm-3

      [HA]
rkepiy

 = 0.1 - (3.16 x 10-5) ~ 0.1mol dm-3

,tw;iw ehk; gpd;tUkhW RUf;fp vOjyhk;.

          HA(aq)   +   H2O(l)    ⇌    H3O
+(aq)    +   A-(aq)

Muk;gr; nrwpT / moldm-3    0.10          O      O

nrwpT khw;wk; / moldm-3           -3.16 x 10-5              3.16 x 10-5 3.16 x 10-5 

rkepiyr; nrwpT / moldm-3           (0.1- 3.16 x10-5)             3.16 x 10-5       3.16 x 10-5 

/ rkepiyr; nrwpT / moldm-3     0.10   3.16 x 10-5        3.16 x 10-5

MfNt  
[H3O

+(aq)] [A- (aq)]
[HA(aq)Ka =  

Ka = (3.16 x 10-5)2 / 0.1 = 1.0 x 10-8moldm-3

pKa     = -log (10-8) = 8

2.27 nkd; %yq;fs;> mtw;wpd; madhf;f khwpypfs;

%yk; BOH ,d; madhf;fk; gpd;tUk; rkd;ghl;bdhy; Fwpj;Jf; fhl;lg;glyhk;.

BOH(aq)    ⇌    B+(aq)    +   OH-(aq)

,j;jhf;fj;ij ehk; gpd;tUkhW vOjyhk;

B(aq) + H2O(l)    ⇌    BH+(aq)    +   OH-(aq)

xU nkd;%yk; BOH(aq) apy; B+(aq), OH-(aq) mad;fshfg; gFjpahd madhf;fk; epfo;  fp-

d;wJ. ,J mkpyf; $l;lg;gpupifr; rkepiyia xj;jJ. %yj;jpd; madhf;fj;jpd; rkepiy                                                                                   

khwpyp %y madhf;f khwpyp vd miof;fg;gLk;. Kb apdhy; Fwpf;fg;gLk;. ,J rkepiy 

apYs;s %yu;j;jpwd; nrwpTfs; vd;Dk; gjq;fspy; gpd;tUk; rkd;ghl;bdhy; Fwpj;Jf; 

fhl;lg;gLk;.

[BH+(aq)]  [OH-(aq)]
[B(aq)] [H2O(l)]K =  

nkd;dkpyq;fspy; fUjpathW>

[BH+(aq)]  [OH-(aq)]
[B(aq)] K [H2O(l)] =

[BH+(aq)]  [OH-(aq)]
[B(aq)]     Kb  =
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my;yJ BOH(aq)  ⇌    B+(aq)    +   OH-(aq) vd;Dk;

[B+(aq)]  [OH-(aq)]
[BOH(aq)]jhf;fj;jpw;F> Kb = 

C = %yj;jpd; Muk;gr; nrwpT> ∝ = rkepiy va;jpaTld; %yj;jpd; madhf;f msT vdpd; 

rkepiy khwpypiag; gpd;tUkhW vOjyhk;.

C ∝2

(1-∝)Kb = 

%yj;jpd; madhf;fj; jhf;fj;jpy; Ijnuhl;irl;L mad;fspd; cUthf;fj;jpd; fUj;J 

[OH-(aq) > [H+(aq)] MfNt PH>7

gpd;tUk; ml;ltizapy; 298K apy; xU rpy %yq;fspd; madhf;f khwpypfs; (298K apy;)

%yk; Kb

,Unkijy; mkpd; (CH3)2NH 5.40 × 10-4

%vdjy; mkpd; (C2H5)3N 6.45 × 10-5

mNkhdpah NH3 my;yJ NH4OH 1.77 × 10-5

gpupBd; (C5H5N) 1.77 × 10-9

mdpyPd; (C6H5NH2) 4.27 × 10-10

a+upah CO(NH2)2 1.30 × 10-14

nkd;%yq;fspy; gpurpdq;fisj; jPu;g;gjw;F nkd;dkpyq;fSf;Fg; gad;gLj;jpa mNj 

nrad;Kiw iag; gpd;gw;WNthk;. gpujhd NtWghL ahnjdpd;> [H+(aq)] tpw;Fg; gjpyhf                                                                              
Kjypy; [OH-(aq)] I ehk; fzpg;Nghk;. gpd;tUk; cjhuzk; ,e;j mZFKiwiaf; 

fhz;gpf;fpd;wJ.

cjhuzk; 2.18

0.40moldm-3 mNkhdpahf; fiurypd; pH If; fzpf;f. Kb = 1.80 × 10-5

tpil

gpd;tUk; rkepiyj; jhf;fk; epyTk;> NH4
+(aq), OH-(aq) vd;gtw;wpd; rkepiyr; nrwpT-

fis moldm-3 ,y; x vd;f. RUf;fkhf>

     NH3(aq) + H2O(l)    ⇌    NH4
+(aq)    +   OH-(aq)

Muk;gr; nrwpT / moldm-3  0.4       O       O

nrwpT khw;wk; / moldm-3  - x       +x       +x 

rkepiyr; nrwpT / moldm-3  0.4 - x        x                   x
[NH4

+(aq)]  [OH-(aq)]
[NH3(aq)]Kb =  = 1.80 × 10-5

(x) (x) 
(0.4 - x) =1.80  × 10-5

mz;zsthf;fj;ijg; gpuNahfpf;Fk;nghOJ> 0.40 - x ~ 0.4
x2

0.4  =1.80  × 10-5

x = [OH-(aq)] = 2.7 × 10-3moldm-3
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Fwpg;G : mz;zsthf;fj;ijg; gupNrhjpf;f>     
2.7  × 10-3

0.4  ×100 = 0.68% 

mjhtJ mz;zsthf;fk; nry;YgbahFk;.

/ pOH = -log(2.7 × 10-3) = 2.57

pH + pOH = 14.00 vDk; njhlu;igg; gpuNahfpg;gpd;> ehk; gpd;tUtdtw;iwg; ngwyhk;.

pH = 14.00 - 2.57 = 11.43

my;yJ [OH-(aq)] = (2.7 × 10-3)

MfNt [H+(aq)] = 10-14 / (2.7 × 10-3)  = 3.7 × 10-12

MfNt pH = 11.43

2.2.8 Ka, Kb vd;gtw;Wf;fpilapyhd njhlu;G 

Ka, Kb Mfpad KiwNa mkpyk;> %yk; vd;gdtw;wpd; typikia vLj;Jf;fhl;Lfpd;wd. 

,iz mkpy - %yr; Nrhbapy;> mit vspikahd Kiwapy; njhlHGilad> mtw;wp 

Ds; xd;W njupe;jhy; kw;iwaij ca;j;jwpayhk;. gpd;tUk; cjhuzj;ijf; fUJf.

CH3COOH (aq) + H2O(l)    ⇌   H3O
+(aq) + CH3COO-(aq)

[H3O
+(aq)] [CH3COO-(aq)]

[CH3COOH] (aq)Ka =  

,iz %yk; CH3COO-(aq) gpd;tUk; rkd;ghl;bw;fpzq;f ePUld; jhf;f KWfpd;wJ. 

CH3COO- (aq) + H2O(l) = OH-(aq) + CH3COOH (aq)
[OH-(aq)] [CH3COOH(aq)]

[CH3COO-(aq)]Kb =  

,t;tpU madhf;f khwpypfspd; ngUf;fj;ijf; fUJf>

[H3O
+(aq)][CH3

 COO-(aq)]
[CH3COOH(aq)]Ka  × Kb =  × 

[OH-(aq)] [CH3COOH(aq)]
[CH3COO-(aq)]  

Ka  × Kb = [H3O
+(aq)] [OH-(aq)]

Ka  × Kb = Kw

,U jhf;fq;fisAk; $l;Lk;nghOJ ehk; vspikahf ePupd; Ra madhf;fj;ijg; ghHf;-

fyhk;.

CH3COOH(aq) + H2O(l)  ⇌ H3O
+(aq) +CH3COO-(aq)     -----Ka

CH3COO-(aq) + H2O(l)    ⇌ OH- (aq) + CH3COOH(aq) ----- Kb

-----------------------------------------------------------------------------

H2O(l)+ H2O(l) ⇌ H3O
+(aq) + OH-(aq)      ----- Kw

ehk; Kd;G ,urhadr; rkepiyapy; fye;Jiuahba nghJthd tpjpiag; gpd;gw;Wfpd;wJ.

Fwpg;G : xU jhf;fj;ij ,uz;L my;yJ mjw;F Nkw;gl;l  jhf;fq;fspd; $l;Lj;njhifahfj;                                                                                    

njspthff; $wpdhy;> epfuj; jhf;fj;jpw;fhd rkepiy khwpyp> jdpg;gl;l jhf;fq;fspd; 

rkepiy khwpypfspd; ngUf;fj;jpdhy; jug;gLk;.
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Ka, Kb = Kw vd;Dk; njhlHig nkd; %yj;jpd; madhf;fj;ijf; fUjpAk; ngwyhk;. 

,jpypUe;J vkf;F fpilg;gJ Ka× Kb= Kw

MfNt  Ka  = KwKb

, Kb  =
Kw
Ka

,jpypUe;J mkpyk; $ba typikahf (ngupjstpyhd (Ka)) cs;sNghJ ,iz %yk; 

typik Fiwe;jjhf (rpwpjstpyhd (Kb)) fhzg;gLk;> ,jd; kWjiyAk; cz;ikahff; 

fhzg;gLtijAk; ehk; ghHf;fyhk;.

2.2.9 cg;Gf;fspd; ePH gFg;G> mtw;wpd; fiury;fspd; pH
jpl;lkhd tpfpjq;fspy; mkpyq;fspw;Fk; %yq;fspw;Fk; ,ilapyhd jhf;fq;fspd;NghJ 

cUthFk; cg;Gfs; ePupy; madhf;fkilfpd;wd. cg;Gfspd; madhf;fj;jpdhy; cUth-

Fk; fw;wad;fs;/md;dad;fs;  ePHf;fiury;fspy; ePNuw;wg;gl;l mad;fshff; fhzg;glyhk; 

my;yJ cg;Gfspd; jd;ikiag; nghWj;J ePUld; ,ilj;jhf;fkile;J mkpyq;fs;/%y-

q;fis kPs cUthf;fyhk;. cg;Gfspd; fw;wad;/md;dad;fs; my;yJ ,uz;L tifahd 

mad;fspw;Fk; ePupw;Fk; ,ilapyhd ,ilj;jhf;fk; ePHg;gFg;G vd miof;fg;gLk;. ,t; 

,ilj;jhf;fq;fspdhy; fiurypd; pH ghjpf;fg;gLk;. td; %yq;fspd; fw;wad;fs; (c+k;: 
Na+, K+, Ca2+, Ba2+,) td; mkpyq;fspd; md;dad;fs; (c+k;: Cl–, Br–, NO3

–, ClO4
-etc.)  

ePNuw;wkilAk;> Mdhy; ePHg;gFg;G milakhl;lh> MfNt td;dkpyq;fs;> td;%yq;fs; 

Mfpatw;wpypUe;J cUthFk; cg;Gf;fspd; fiury;fs; eLepiyahdit MFk;. mjhtJ 

mtw;wpd; pH 7. cjhuzkhf 

NaNO3(s) → Na+(aq) + NO3-(aq)

vdpDk;> kw;iwa tifiar; NrHe;j cg;Gfs; ePHg;gFg;gilAk;.

,g;nghOJ ehk; gpd;tUk; tiffSf;Fupa cg;Gfspd; ePHg;gFg;igf; fUJNthk;.

(i) nkd;dkpyj;jpdJk; td;fhuj;jpdJk; cg;Gf;fs; c+k; CH3COONa

(ii) td;dkpyj;jpdJk; nkd;%yj;jpdJk; cg;Gf;fs; c+k; NH4Cl.

(iii) nkd;dkpyj;jpdJk; nkd;%yj;jpdJk; cg;Gf;fs; c+k; CH3COONH4.

KjyhtJ tifapy;> CH3COONa MdJ nkd;dkpyk; CH3COOH ,dJk; td;%yk; NaOH> 
,dJk; cg;G Mdjhy;> td;%yk; NaOH> ePHf;fiurypd; Kw;whf madhf;fkilAk;.

CH3COONa(aq) → CH3COO–(aq)+ Na+(aq)

cUthFk; mrw;Nww;W mad; ePupy; ePHg;gFg;gile;J mrw;wpw;F mkpyj;ijAk; OH– 

mad;fisAk; jUk;.

CH3COO–(aq)+H2O(l)  ⇌ CH3COOH(aq) +OH–(aq)

mrpw;wpf;F mkpyk; nkd;dkpyk; Mdjhy; (Ka = 1.8 × 10–5) fiurypy; gpujhdkhf madhf;f                                                                               

kilahJ /  $l;lg;gpupifailahJ  fhzg;gLk;. ,J fiurypy; OH– mad; nrwpT                       

mjpfupg;ig tpistpj;J fiuriyf; fhuj;jd;ik cilajhf;Ffpd;wJ. ,t;thwhd fiurypd;                                                                                   

pH 7 ,Yk; caHthdJ. 
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cjhuzk; 2.19

0.10 mol dm-3 Nrhbak; mrw;Nww;Wf; fiurypd; (CH3COONa) pH If; fzpf;f.

Kb(CH3 COO- )   = 5.6 ×10-10

tpil

CH3COONa fiurypy;> CH3COO–(aq) , Na+(aq) mad;fshf Kw;whf madhf;f 

kiltjdhYk;>  CH3COO–(aq) mad; ePHg; gFg;giltjdhYk;

         CH3COO–(aq) + H2O(l)  ⇌ CH3COOH(aq) + OH–(aq)

Muk;gr; nrwpT / mol dm-3            0.10                       0                    0

nrwpT khw;wk; / mol dm-3            -x                               + x                    + x

rkepiyr; nrwpT / mol dm-3          0.10-x                            + x                      + x

ehk; ,g;nghOJ ePHg;gFg;gpw;fhd rkepiy khwpyp my;yJ %yj;jpd; madhf;f 

khwpypia vOjyhk;.

Kb= 
[OH- (aq) ][CH3 COOH(aq)]

[CH3 COO- (aq)] 

rkepiyapYs;s NkYs;s ngWkhdq;fisg; gpujpapLk;nghOJ> 

Kb =
 x2

(0.10-x)
= 5.6 ×10-10

Kb kpfr; rpwpajhf cs;sjhdhYk;> %yj;jpd; Muk;gr; nrwpT caHthf cs;s-

jdhYk;> 0.10 – x ~ 0.10 vd;Dk; mz;zsthf;fj;ij ehk; gpuNahfpf;fyhk;. 
x2

x2

0.10 ~ 5.6 ×10 -10

= 5.6 ×10 -11

x=[OH- (aq) ] = 7.5 ×10-6 mol dm-3

∴ pOH = 5.13
pH=14.00 - 5.13 = 8.87

,NjNghy; nkd;%yk;> NH4OH td;dkpyk;> HCl Mfpatw;wpypUe;J cUthFk; NH4Cl 
ePupy; Kw;whfg; gpupifailfpd;wJ.

NH4Cl(aq) → NH4
+(aq) +Cl–(aq)

mNkhdpak; mad;fs; ePUld; ePHg;gFg;gile;J NH4OH(aq) Tk; H+(aq) mad;fSk;  

cUthfpd;wd.

NH4
+(aq)  +  H2O(l) ⇌ NH4OH (aq) + H+(aq)

mNkhdpak; Ijnuhf;irl;L xU nkd;%yk; (Kb = 1.77 × 10–5) MfNt fiurypy; mNdfkhf                                                                             

madhf;fkilahJ fhzg;gLk;. ,J fiurypy; H+ mad; nrwpT mjpfupg;ig Vw;gLj;J 

fpd;wJ. fiury; mkpyj;jd;ik cilajhfpd;wJ. MfNt ePupy; NH4Cl fiurypd; pH 7 
,Yk; FiwT

nkd;dkpyk;> nkd;%yj;jpypUe;J cUthfpa cg;G CH3COONH4  tpd; ePHg;gFg;igf; 

fUJf. cUthfpa mad;fs; gpd;tUkhW ePHg;gFg;gilfpd;wd:

CH3COO–(aq) + NH4
+(aq) + H2O(l)  ⇌ CH3COOH(aq) + NH4OH(aq)
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CH3COOH ck; NH4OH ck; gFjpahfg; gpupifaile;j tbtj;jpYk; fhzg;gLk;.

CH3COOH(aq)  ⇌  CH3COO–(aq)  + H+(aq)
NH4OH(aq)  ⇌  NH4

+(aq)  + OH–(aq)
H2O(l)  ⇌  H+(aq)  + OH–(aq)

vdpDk; nkd;dkpyk; nkd;%yk; Mfpadtw;wpd; rhHG typikfisg; nghWj;J NkYs;s 

tif cg;Gf; fiury; mkpykhf> %ykhf my;yJ eLepiyahff; fhzg;glyhk;. 

,f;fiury;fs; njhlHghf ehk; gz;gwpuPjpahd gpd;tUk; vjpHT $wy;fis cUthf;fyhk;. 

 y Kb  >Ka (pKb< pKa);  mjhtJ md;dadpd; Kb fw;wadpd; Ka apYk; ngupJ> mg;nghOJ 

md;dad; ePHg;gFg;gilAk; msT fw;wadpYk; caHT fhuzkhf fiury; fhu 

,ay;Gilajhf ,Uf;f Ntz;Lk;. rkepiyapy; OH_ mad;fs; H+ mad;fspYk; 

$Ljyhf fhzg;gLk;.

 y Kb< Ka (pKb > pKa);  md;dadpd; Kb ahdJ fw;wadpd; Ka apYk; rpwpanjdpd;> 

fiury; mkpyj;jd;ikAilajhf  ,Uf;Fk;>  fhuzk;  fw;wadpd;  ePHg;gFg;gile;j 

msT md;dad; ePHg;gFg;gpYk; $LjyhftpUf;Fk;.

 y Ka~Kb (pKb~ pKa); Ka ahdJ Kb apw;F mz;zsthfr; rkk; vdpd; fiury; mz;zsthf 

eLepiyahftpUf;Fk;. 

2.2.10 xU nghJ maidf; nfhz;l ePHf;fiury;fs;

Ke;jpa gFjpfspy; mkpy - %y madhf;fk;> cg;Gf;fspd; ePHg;gFg;G Mfpatw;wpy; ehk; 

xU fiuaj;ij cila fiury;fspd; ,ay;GfisNa fye;JiuahbNdhk;. xNu maid 

my;yJ nghJ maid cila ,U fiuf;fg;gl;l fiuaq;fis cila fiury;fspd; 

,ay;Gfs; NtWgl;litahff; fhzg;gLk;. xU nghJ mad; xU nkd;dkpyk; my;yJ 

xU nkd;%yj;jpd; madhf;fj;ij mlf;Ffpd;wJ (Fiwf;fpd;wJ).

cjhuzkhf Nrhbak; mrw;Nww;Wk; mrw;wpf; mkpyKk; xNu fiurypy; fiuf;fg;gl;Ls;s 

nghOJ> mit ,uz;Lk; gpupifAk; madhf;fKk; mile;J CH3COO– mad;fis 

cUthf;Fk;. fPNoAs;s rkd;ghLfspy; fhl;bthW CH3COONa(aq) Kw;whfg; gpupifail 

fpd;wJ> mNj Neuk; CH3COOH(aq) gFjpahfg; gpupiff;Fs;shfpd;wJ.

CH3COONa(s) →  CH3COO–(aq) + Na+(aq)

CH3COOH(aq) + H2O(l) ⇌ CH3COO–(aq) + H3O
+(aq)

,yPr;rw;wNyaupd; jj;Jtg;gb> xU CH3COOH fiurypDs; ,lg;gLk; CH3COONa 
apypUe;J ngwg;gLk; CH3COO- mad;fs;> rkepiyia tyg;Gwj;jpypUe;J ,lg;Gwkhf 

efHj;Jtjdhy; CH3COOH ,d; madhf;fj;ijf; Fiwj;J Ijurd; mad; nrwptpy; Fiwit 

Vw;gLj;Jfpd;wJ. ,jdhy; CH3COOH IAk; CH3COONa IAk; cila fiury; mNj 

nrwpTila CH3COOH I kl;Lk; cila fiurypYk; Fiwe;j mkpyj; jd;ikAilaJ. 

mrw;wpf; mkpyj;jpd; madhf;fj;jpd; rkepiyapy; Vw;gLj;jg;gLk; efHtpw;Ff; fhuzk; 

cg;gpypUe;J ngwg;gLk; mrw;Nww;W madhFk;. CH3COOH, CH3COONa Mfpa ,uz;bdhYk; 

CH3COO- toq;fg;gLtjdhy;> ,t;tad; nghJ madhFk;. 

fiuf;fg;gl;l gjhHj;jq;fSld; nghJ madhfTila xU NrHitiar; NrHg;gjd; %yk; 

rkepiyapy; efHit Vw;gLj;jy; nghJmad; tpisthFk;.

nghJ mad; tpisthdJ> xU fiurypd; pH, rpwpjstpy; fiuAk; cg;gpd; fiujpwd; 

Mfpatw;iwj; jPHkhdpg;gjpy; Kf;fpa gq;fpid tfpf;fpd;wJ.

xU nkd;dkpyk; HA iaAk; NaA Nghd;w nkd;dkpyj;jpd; fiuAk; cg;igAk; nfhz;l 

xU fiurypd; pH  If; fUJNthk;.
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    HA(aq) + H2O(l) ⇌  H3O
+(aq) +A–(aq)

 

    

,Ugf;fq;fspYk; -log vLf;Fk;nghOJ>

-log [H3 O
+ (aq) ]  =   -log Ka -log 

-log [H3 O
+ (aq) ] =   -log Ka + log  

pH =   pKa + log   

                 
pH =   pKa+log  

Ka  =
[H3 O

+ (aq) ][A– (aq)]
[HA(aq) ] 
Ka  [HA(aq)]

 [A–  (aq)] 

[HA(aq) ]
 [A - (aq) ] 

 [A- (aq) ]
[HA(aq) ] 

[A- (aq) ]
[HA(aq) ] 

   [,iz%yk;]
[mkpyk;]

[H3 O
+ (aq) ] = 

NkYs;s Nfhit Henderson-Hasselbalch  rkd;ghL vd miof;fg;gLk;.

Ka> mkpyk;> mkpyj;jpd; cg;G vd;gdtw;wpd; nrwpTfs; vkf;Fj; njupe;jhy; fiurypd; 

pH I ehk; fzpf;fyhk;. 

nghJ mad; tpisT rk;ge;jg;gLk; gpurpdq;fspy;> vkf;Fg; nghJthf nkd;dkpyk; 

HA, NaA  Nghd;w mjd; cg;G vd;gdtw;wpd; Muk;gr; nrwpTfs; jug;gLfpd;wd. 

,t;tpdq;fspd; nrwpT epahakhd cau;thf (0.10 mol dm-3) cs;s tiu> ehk; 

mkpyj;jpd; madhf;fk;> cg;gpd; ePHg;gFg;G vd;gdtw;iwg; Gwf;fzpf;fyhk;. ,J 

xU nry;Ygbahfpd;w mz;zsthf;fk; fhuzk; HA xU nkd;dkpyk;> A–(aq) tpd; 
ePHg;gFg;gsT nghJthf kpfr; rpwpaJ. NkYk;> cg;G NaA  apypUe;J ngwg;gLk; 
nghJ mad; A–(aq) apd; gpurd;dk; HA apd;madhf;fj;ijf; Fiwf;fpd;wJ> 

madhf;fkilahj HA apd; gpurd;dk; NkYk; A–(aq) tpd; ePHg;gFg;igf; Fiwf;fpd;wJ. 

vdNt Henderson-Hasselbalch rkd;ghl;by; ehk; Muk;gr; nrwpTfisr; rkepiyr; 

nrwpTfshf cgNahfpf;fyhk;.
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cjhuzk;  2.20

i.  0.20 mol dm-3 CH3COOH IAk; 0.40 mol dm-3 CH3COONa IAk; cila xU 

fiurypd; pH If; fzpf;f.

ii.  cg;G ,y;yhjnghOJ> 0.20 mol dm-3 CH3COOH fiurypd; pH ahjhf 

tpUf;Fk;?

 Ka(CH3 COOH) =1.8 × =10-5) 

tpil

i.  CH3COONa(s) xU td;kpd;gFnghUshjypdhy; mJ Kw;whfg; gpupifaile;J 

0.40 mol dm-3 nrwpTila CH3COO-(aq) I toq;Ffpd;wJ. CH3COOH 
mkpyj;jpd; gpupif kl;Lg;gLj;jg;gLtjdhy;> mkpyj;jpypUe;J ngwg;gLk; 

[CH3COO-(aq)]  I ehk; Gwf;fzpf;fyhk;. vdNt ehk; [CH3COO-(aq)] I 
0.40 mol dm-3 MfTk;  [CH3COOH (aq)] I 0.20 mol dm-3 MfTk; vLf;fyhk;.

CH3COONa(s) → CH3COO- (aq) + Na+(aq)

CH3COOH(aq) + H2O(l) ⇌  CH3COO– (aq) + H3O
+(aq)

     0.20 mol dm-3                0.40 mol dm-3

Ka =
[H3 O

+ (aq) ] [CH3 COO– (aq) ]
[CH3 COOH(aq) ] 

= 1.8 ×10-5

[H3 O
+ (aq) ]  =

 (0.20)
(0.40) × 1.8 ×10-5 = 9.0 ×10 -6  mol dm-3

pH = -log[H3 O
+ (aq) ] = 5.04

my;yJ 

pH =   pKa+log ([,iz%yk;])
[mkpyk;]

pH =  -log( Ka)+log  ([,iz%yk;])
[mkpyk;]

pH =   4.74+log 0.40
0.20

pH =   4.74+log2

pH =   5.04

(ii) nghJ mad; ,y;yhjnghOJ> gpd;tUk; rkepiy kl;Lk; fhzg;gLk; 

      CH3COOH(aq) + H2O(l)  ⇌ CH3COO–(aq) + H3O+(aq)

Muk;gr; nrwpT  / mol dm-3       0.20                 0                 0

nrwpT khw;wk; / mol dm-3        - χ      +χ                +χ

rkepiyr; nrwpT / mol dm-3      0.20 - χ      +χ     +χ

0.20 –χ ~ 0.20 vd;Dk; vLNfhSld; gpujpapLf.
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Ka =
[H3 O

+ (aq) ][CH3 COO- (aq) ]
[CH3 COOH(aq) ]

   = 1.8 ×10-5

(x)2

0.20
 = 1.8 ×10-5

x= 2×10-3  mol dm-3

[H3 O
+ (aq) ]  = 2×10-3  mol dm-3

pH = 2.70

nghJmad; CH3COO–  ,d; gpurd;dk;> mkpyk; CH3COOH ,d; madhf;fj;ij 

kl;Lg;gLj;Jfpd;wJ vd;gij ,J njspthff; fhl;Lfpd;wJ.

mkpyj;jpdJk; cg;gpdJk; nrwpTfs; rkkhf cs;sNghJ> xU Kf;fpakhd epiyikiag; 

gpd;tUk; cjhuzk; fhl;Lfpd;wJ.

cjhuzk;  2.21

0.1 mol mrw;wpw;F mkpyj;ijAk; 0.10 mol Nrhbak; mrw;Nww;iwAk; NrHj;Jg; 

ngw;w 1.0 dm3  fiurypd; pH  If; fzpf;Ff.

tpil

,e;j tifapy; [CH3COO-(aq)] MdJ CH3COONa nrwpthFk; fhuzk; mJ 

Kw;whf madhf;fkilfpd;wJ. vdNt ehk; gpd;tUkhW vOjyhk;.

     CH3COOH(aq) + H2O(l)  ⇌  CH3COO- (aq) + H3O
+(aq)

Muk;gr; nrwpT / mol dm-3    0.10      0.1          0

nrwpT khw;wk; / mol dm-3    - χ       +χ       +χ 

rkepiyr; nrwpT/ mol dm-3     0.10 - χ      0.1+χ       χ

    

χ rpwpjhjypdhy;> gpd;tUkhW vOjyhk;.

  

  χ= [H3 O
+ (aq) ] = 1.8×10 -5 mol dm-3

                          ∴pH =4.74
                   mjhtJ pH =   pKa

      [H3 O
+ (aq) ][CH3 COO- (aq) ]

[CH3 COOH(aq) ]
= 1.8 ×10-5Ka =

(χ (0.10+χ)
(0.10 - χ) = 1.8 ×10-5

(χ (0.10)
  (0.10)

= 1.8 ×10-5

NH3, Nghd;w nkd;%yj;ijAk;> NH4Cl. Nghd;w mk;%yj;jpd; cg;igAk; cila 

fiurypYk; nghJ mad; tpisT nraw;gLfpd;wJ. rkepiyapy;

NH4Cl(aq) → NH4
+(aq) +   Cl-(aq)

NH3(aq) + H2O(l)    ⇌  NH4
+(aq) +   OH- (aq)
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,q;F NH4+(aq) MdJ NH4Cl ,d; Kw;whd madhf;fj;jpdhy; ngwg;gLtjpdhy; 

NH3(aq) kPJ Mjpf;fk; nrYj;Jfpd;wJ. vdNt NH3(aq) + H2O(l) ⇌ NH4
+(aq) + OH-(aq)  

vd;Dk; rkepiy xLf;fg;gLfpd;wJ. MfNt ,f;fiurypy;> pH gpd;tUk; rkepiyapdhy; 

Kf;fpakhff; fl;Lg;gLj;jg;gLfpd;wJ.

[H3O
+ (aq) ][NH3(aq)]
[NH4

+(aq)]Ka =

Ka [NH4
+(aq)]

[NH3(aq)][H3O
+(aq)] =

[NH4
+(aq)]

[NH3(aq)]-log [H3O
+(aq)] = -log Ka - log

[NH3(aq)]
[NH4

+(aq)]-log [H3O
+(aq)] = -log Ka + log

[NH3(aq)]
[NH4

+(aq)]pH = -log Ka + log

[,iz%yk;]
[mkpyk;]pH = -log (Ka) + log

NH3 IAk; mjd; cg;igAk;> NH4Cl nfhz;Ls;s fiury; mNj nrwpTila NH3 I kl;Lk; 

nfhz;Ls;s fiurypYk; Fiwe;j %yj;jd;ik cilaJ> nghJ mad; NH4
+> %yj;ijAk; 

cg;igAk; nfhz;Ls;s fiurypy; NH3 apd; madhf;fj;ij kl;Lg;gLj;Jfpd;wJ.

2.2.11 fdkhd epakpg;Gfs;

epakf; fiury; vd miof;fg;gLk; nrwpT njupe;j xU fiuriy cgNahfpj;J NtnwhU 

fiurypd; nrwpitj; jPHkhdpf;Fk; nrad;Kiw epakpg;G MFk;. ,jpy; nghJthf ehk; 

fdtsT mstPLfis Nkw;nfhz;L xd;Wld; Kw;whfj; jhf;fKwj; Njitahd kw;iwa 

fdtsT fz;Lgpbf;fg;gLk;. jPHkhdpf;fg;gLk; fdtsT jhf;fk; Kw;Wg;ngWtijf; 

fz;Lgpbf;Fk; tpjj;jpy; jq;fpAs;sJ.

rktYg;Gs;spfs;> KbTepiyg; Gs;spfs;

xU epakpg;G jpUj;jkhf ,Ug;gjw;F gPrkhdj;jpw;Fr; rkkhd epakdpia (mstpapYs;s 

nrwpT njupe;j fiury;) gFg;gpw;Fs;shf;fg;gLk; fiurypDs; (analyte epakpg;Gf; 
FLitapYs;s nrwpT njupahj fiury;) ehk; NrHf;f Ntz;Lk;. ,e;jg; gPrkhdf; 

fyitia miltjw;Fj; Njitahd epakdpapd; fdtsit ehk; rktYg;Gs;sp> Veq 
vd miog;Nghk;.

epakpg;Gj; jhf;fj;jpd; (jhf;fq;fspd;) gPrkhdj;ij mwpe;jhy;> gFg;gpw;Fs;shf;fg;gLk; 

gjhHj;jj;jpd; (analyte) %y; msTfis ehk; fzpf;fyhk;. Jujp\;ltrkhf mNdfkhd 

epakpg;Gfspy; rktYg;Gs;spia mile;jjpw;fhd epiyiaj; njspthfr; Rl;bf;fhl;Lfpd;w 

jd;ik vk;kplk; ,y;iy. gjpyhf ehk; njupT nra;Ak; KbTepiyg; Gs;spia 

mile;jJk; epakdpia ,Ltij ehk; epWj;JNthk;. gFg;Gf;Fupa gjhHj;jj;ij cila 

fiurypDs; ,lg;gLk; xU gjhHj;jj;jpd; epwkhw;wk; ngUk;ghYk; KbTepiyg; Gs;spiar; 

Rl;bf;fhl;Lk;. ,t;thwhd gjhHj;jq;fs; fhl;bfs;  vd  mwpag;gl;Ls;sd.  nghJthff;>  

fhl;bfs;  fiurypd;  pH khw;wj;Jld; mtw;wpd; epwkhw;wj;ijf; fhz;gpf;Fk;> KbT 

epiyg;Gs;spia milaj; Njitahd epakdpapd; fdtsT> rktYg;Gs;spf; fdtstpYk; 

rpwpjsT kpifahff; (epakdpapd; 1 Jsp my;yJ 0.05 cm3) fhzg;gLk;. KbTepiyg; 
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Gs;spf;Fk; rktYg;Gs;spf;Fk; ,ilapyhd tpj;jpahrk; epakpg;G tO vd miof;fg;gLk;. 

fdtsTfspYs;s tpj;jpahrk; kpfr; rpwpanjdpDk;> ,J pH ,y; Fwpg;gplj;jf;fsT khw;wj;ij 

Vw;gLj;Jtij ehk; ghHf;fyhk;. vdNt KbTepiyg; Gs;spapYk; rktYg;Gs;spapYk; 

cs;s pH ngWkhdq;fs; xg;gplj;jf;fdty;y. epakdpapdJk; gFg;gha;Tf;Fs;shFk;. 

gjhHj;jj;jpdJk; nrwpTfs; njupe;j tifapy; xU mstplg;gl;l ,ay;gpy; (cjhuzkhf pH) 
epakdpapd; fdtsTld; khw;wj;jpd; khjpupia ehk; cUthf;fyhk;> ,e;j topapy; rktYg; 

Gs;spiaj; njspthf tiuaWf;fyhk;. fPNoAs;s cUf;fs; epakpg;gw;fhd mikg;igAk; 

rktYg;Gs;sp> Kbepiyg;Gs;sp Mfpa ,uz;bdJk; xg;gPl;ilAk; fhl;Lfpd;wd.

mstp

epakpg;Gf; 

FLit

mstpj;

jhq;fp

rktYg;Gs;sp

pH ,y; Fwpg;gplj;jf;fsT khw;wk; kpfr; rpwpasT

 fdtsT

 tpj;jpahrk;

KbT

epiyg; Gs;sp

epakdpapd; fdtsT / cm3

cU 2.16  (a) epakpg;G mikg;gpd; tuptbtk; : nrwpT mwpag;glhj fiury;  epakpg;Gf; 

FLitapDs; itf;fg;gLfpd;wJ. ,f;fiury; mstpapYs;s epakdpf;F vjpuhf 

mjid nkJthfr; NrHg;gjd; %yk;  epakpf;fg;gLfpd;wJ. (b) KbTepiyg; 

Gs;spf;Fk; rktYg;Gs;spf;Fk; ,ilapyhd tpj;jpahrj;ijf; fhz;gpf;fpd;wJ> 

KbTepiyg;Gs;sp fhl;bia cgNahfpj;Jj; jPHkhdpf;fg;gLfpd;wJ> ,q;F 

rpwpjsT Nkyjpf epakdp (~ 0.05 cm3) vkf;Ff; fhl;bapd; epwkhw;wj;ij 

mtjhdpf;fj; Njitg;gLfpd;wJ. rktYg;Gs;spapy; jpl;lkhf gPrkhd msTfs; 

jhf;fKWfpd;wd. MfNt rktYg;Gs;spf; fdtsT vg;nghOJk; KbT 

epiyg;Gs;spf; fdtstpYk; vg;nghOJk; FiwT. ,e;jr; rpwpa fdtsT 

tpj;jpahrk;> pH ,y; kpfg; ngupa tpj;jpahrj;ij Vw;gLj;Jfpd;wJ.

mkpy - %y epakpg;Gfs;

,e;jg; gFjpapy; ehd;F tifahd epakpg;Gfisf; fUJNthk;.

(i)  xU td;fhuk;> xU td;dkpyk;

(ii)  xU nkd;dkpyk;> xU td;fhuk;

(iii)  xU td;dkpyk;> xU nkd;fhuk;

(iv)  xU nkd;dkpyk;> xU nkd;fhuk;

nkd;dkpyk;> nkd;fhuk; njhlHghd epakpg;Gf;fs; cUthFk; cg;gpd; fw;wad;> md;dad; 

Mfpa ,uz;bdJk; ePHg;gFg;Gf; fhuzkhfr; rpf;fy; jd;ikAilad. 

gpd;G cs;s gFjpapy;> ehk; NkYs;s tif epakpg;Gfspy; KiwNa mtw;wpd; 

rktYg;Gs;spfis tpsq;fpf; nfhs;tJld; epakpg;gpd;NghJ (epakdpapd; fdtsTld;) 

pH If; fzpj;jy;> mjd; khw;wk; vd;gtw;iwf; fUJNthk;. ,J nrwpT njupe;j 

epakpg;gpw;Fs;shFk; gjhu;j;jj;jpw;Fk; nrwpT njupe;j epakdpf;Fk; ,ilapyhd epakpg;igf; 

fUj;jpy; vLj;J nfhs;if uPjpahd pH khw;wj;ij vspjhf tpsq;fpf; nfhs;sy; vd;gjidf; 

Fwpj;Jf;nfhs;s Ntz;Lk;. ehk; nfhs;if uPjpahf epakpg;G tiuGfis (fdtsT vjpH 

pH) cUthf;fyhk;. xU epakpg;G tiuG vkf;F pH Nghd;w xU ,ay;G epakdpiar; 
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NrHf;Fk;nghOJ vt;thW khWfpd;wJ vd;Dk; xU ghHf;ff; $ba glj;ij toq;Ffpd;wJ.

td;dkpy - td;%y epakpg;Gfs; 

0.100 mol dm-3NaOH. cld; 25.00cm3, 0.100 mol dm-3 HCl ,d; epakpg;igf; fUJf.

(Fwpg;G : 0.00 cm3 jpUj;jj;Jld; fdtsTfs; mstp> Fohap vd;gd cgNahfpj;J 

mstplg;gLfpd;wd.)

epfOk; jhf;fk; gpd;tUkhW

HCl(aq) + NaOH(aq)→NaCl(aq)  +  H2O(l)

HCl(aq), NaOH(aq), NaCl(aq)  Mfpad td;kpd;gF nghUl;fs; vd;gjdhy;> NkYs;s 

rkd;ghl;il ehk; gpd;tUkhW vOjyhk;.

H+(aq) + Cl–(aq) + Na+(aq) + OH– (aq) → Na+(aq) + Cl–(aq) + H2O(l)

fiurypd; pH ,lg;gLk; NaOH ,d; fdtstpd; xt;nthU epiyapYk; fhzg;gLk; 

H+(aq) , OH–(aq) mad;fspd; rhHGr; nrwptpy; jq;fpAs;sJ. MfNt rktYg;Gs;spapy; pH> 
rktYg;Gs;spf;F Kd;G pH rktYg;Gs;spf;F gpd;G pH Nghd;w epiyfisf; fUjyhk;.

Kjypy; rktYg;Gs;spia milaj; Njitahd NaOH ,d; fdtsitf; fzpg;Nghk;. 

rktYg;Gs;spapy; HCl   %y;fspd; msT = NaOH %y;fspd; msT (HCl apw;Fk; NaOH 
apw;Fk; ,ilapyhd gPrkhdk; 1:1 vd;gjdhy;) 

vspa rkd;ghl;ilg; gpuNahfpf;f CaVa = CbVb mbapy; vOjg;gLk; ‘a’  mkpyk; HCl>  If; 
Fwpf;fpd;wJ. mbapy; vOjg;gLk; ‘b’  %yk; NaOH: If; Fwpf;fpd;wJ.

(i) MfNt rktYg; Gs;spia miltjw;Fj; Njitahd NaOH fdtsT

  0.100 × 25.00 = 0.100 Vb

  ∴Vb = 25.00 cm3

(ii) Muk;gj;jpy; fiury; 0.100 mol dm-3  MFk;. HCl td;dkpykhjyhy;>

  pH = –log[H3O
+] = –log[HCl] = –log(0.100) = 1.00 

(iii) rktYg;Gs;spf;F Kd;G HCl kpifahf cs;sJ. pH MdJ kpifahfTs;s HCl 
nrwptpdhy; jPHkhdpf;fg;gLk;. 10.00cm3  NaOH HCl Ir; NrHj;j gpd;G> mjhtJ  

NaOH Ir; fhzg;gLk; HCl ,d; msTld; xg;gpLk;NghJ  NaOH>  gPrkhd  tpfpjg;gb  
Fiwthf  cs;sJ>  kpifahf  cs;s (my;yJ vQ;rpAs;s) HCl nrwpT Jzpag;gly; 

Ntz;Lk;.
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1.0 dm3

1000 cm3 

pH = -log (0.043)  = 1.37

 0.100 mol
1.0 dm3 

× 25.00 cm3 ×

1.0 dm3

1000 cm3 

Muk;g HCl msT (%yq;fspy;)

= 2.50×10-3  mol  

NrHj;j NaOH msT =

=

=

=
=

=

=

0.100 mol
1.0 dm3  × 10.00 cm3 ×

=1.0×10-3  mol  

jhf;fKw;w HCl msT 1.0×10-3  mol  

vQ;rpAs;s NaOH msT (2.50×10-3- 1.00×10-3)  mol
1.50×10-3  mol

vQ;rpAs;s HCl (H3O
+) nrwpT

1.5×10-3 mol
35.00 cm3  

 1000 cm3
× 1.0 dm3 

0.043 mol dm-3

(iv)  rktYg;Gs;spapy; (25.00 cm3  NaOH Ir; NrHj;j gpd;G) H+ , OH- mad;fs; ahTk; 

cl;nfhs;sg;gl;Ltpl;ld. mj;Jld; Na+ ,  Cl- Mff; fhzg;gLk; cg;G NaCl ePHg;gFg; 
giltjpy;iy. MfNt> td;dkpyj;Jld; td;%yj;jpd; jhf;fj;jpw;F rktYg;Gs;spapy; 

Kf;fpakhd rkepiyj; jhf;fk; (epfuj; jhf;fk;) gpd;tUkhW khj;jpukhFk;.

H3O
+(aq) + OH–(aq) ⇌ 2H2O(l)

rktYg;Gs;spapy;> [H+ (aq)]=[OH–(aq)] fiurypd; pH 7.00 MFk;.

(v)  35.00 cm3  NaOH>  ,l;l  gpd;G>  HCl fhzg;gLk; HCl msTld; xg;gpLk;nghOJ 

gPrkhd tpfpjg;gb caHe;jsT kpifahfTs;s (my;yJ vQ;rpAs;s) NaOH nrwpT 
Jzpag;gly; Ntz;Lk;.

Muk;g HCl msT (%y;fspy;)

jhf;fKw;w HCl msT

vQ;rpAs;s HCl msT

vQ;rpAs;s NaOH (OH-) nrwpT

=

=

=

0.100 mol
1.0 dm3 × 25.00 cm3  × 1.0 dm3

1000 cm3 
= 2.50×10-3  mol 

NrHj;j NaOH  msT 0.100 mol
1.0 dm3  × 35.00 cm3  × 1.0 dm3

1000 cm3 

= 3.50×10-3  mol  

= 2.5×10-3  mol

= (3.50×10-3 - 2.50×10-3 )  mol 

= 1.0×10-3  mol

1.0×10-3  mol
60.00 cm3 × 1000 cm3

1.0 dm3 

=  0.017 mol dm-3

∴ pOH = -log (0.017)  = 1.77
∴ pH = 14.00 - 1.77 = 12.23
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Kf;fpakhdJ :  pH=7 apw;F mz;ikapy; pH tisapapy; rpy tpyfiy ,g;nghOJ ehk; 

fhzyhk;. rktYg;Gs;spf;F mz;ikapy; pH ,y; Vw;gLk; khw;wq;fis 

ehk; ghHg;Nghk;.

24.90 cm3  NaOH Ir; NrHj;jy;:

24.90 cm3 NaOH, I ,l;l gpd;G> mjhtJ HCl  msTld; xg;gpLk;nghOJ gPrkhd 

tpfpjj;jpYk; Fiwe;jsT NaOH fhzg;gLk;. kpifahd (vQ;Rk;) HCl 
nrwpT Jzpag;gly; Ntz;Lk;.

Muk;g HCl msT (%y;fspy;)

NrHj;j NaOH msT

jhf;fKw;w HCl msT

vQ;rpAs;s HCl msT

vQ;rpAs;s HCl (H3O
+) msT

=

=

=

0.100 mol
1.0 dm3 

 × 25.00 cm3  × 1.0 dm3

1000 cm3 

= 2.50×10-3  mol  

0.100 mol
1.0 dm3  

× 24.90 cm3  × 1.0 dm3

1000 cm3 

= 2.49×10-3  mol  

=  2.49×10-3  mol 

=  (2.50×10-3- 2.49 × 10-3)   mol  
= 1.00×10-5  mol

1.00×10-5  mol
49.90 cm3  

× 1000 cm3

1.0 dm3 

=  2.00×10-4  mol dm-3

∴ pH = -log (2.00 × 10-4))  = 3.7

25.10 cm3 NaOH Ir; NrHj;jy; :

Muk;g HCl msT (%y;fspy;)

jhf;fKw;w HCl msT

kpFjpahfTs;s NaOH (OH-) nrwpT

,lg;gl;l NaOH msT

vQ;Rk; NaOH msT

=

=

=

0.100 mol
1.0 dm3 × 25.00 cm3  × 1.0 dm3

1000 cm3 

1.0 dm3

1000 cm3 

=  2.50×10-3  mol  
0.100 mol

1.0 dm3 × 25.10 cm3  ×

= 2.51×10-3  mol  

=  2.50×10-3  mol

=  (2.51×10-3 - 2.50×10-3)   mol  

=  1.0×10-5  mol
1.0×10-5  mol

50.10 cm3
× 1000 cm3

1.0 dm3

= 2.00×10-4 mol dm-3

∴pOH = -log (2.00×10-4))  = 3.7
∴pH = 14.00 - 3.70 = 10.30

,lg;gLk; NaOH fdtsTfs; 25.00 cm3, ,Yk; caHthf cs;snghOJ> mjhtJ 

fhzg;gLk; HCl msTld; xg;gpLk; nghOJ gPrkhdtpfpjg;gb NaOH msT caHthf 

cs;sJ> kpifahd (kPjpahfTs;s) NaOH nrwpT Jzpag;gly; Ntz;Lk;.

,e;j td; mkpyk; vjpu; %yk; epakpg;gpy; rktYg;Gs;spf;F mz;ikapy; ngupasT pH 
khw;wj;ij (0.020 cm3 fdtsT ,ilntspapDs; 6.6 pH myFfs; khw;wk;) ehk; fhzyhk;> 



f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy

134 PB

ntt;NtW fdtsTfs; NaOH  I NrHf;Fk;NghJ fzpj;j pH  ngWkhdq;fis ntt;NtW 

fdtsTfs;  NaOH ,w;F vjpuhf tiughf;fk; nra;J cUf;fs; 2.17(a),  2.17(b) cs;sthW 

pH tiuigg; ngwyhk;. mkpyk;> %yk; Mfpadtw;wpd; Muk;gr; nrwpT khw;wj;Jld; pH 
elj;ij tiuGfis ,t;TUf;fs; fhz;gpf;fpd;wd.

gpNdhj;jyPd;

epakdpf; fdtsT (NaOH) / cm3epakdpf; fdtsT (NaOH) / cm3

GNuhNkhijNkhy; ePyk;

cU 2.17  (a) 0.100 mol dm-3 NaOH. cld; 25.00 cm3, 0.100 mol dm-3HCl ,d; epakpg;gjw;fhd epakpg;G 
tiuG. 25.00 cm3  HCl cld; ngw;w rktYg;Gs;spapy; pH = 7.0  rktYg;Gs;spf;F 

mz;ikapy; pH ,y; ngupa khw;wk; Vw;gLfpd;wJ. (b) HCl, NaOH Mfpadtw;wpd; Muk;gr; 

nrwpTfSld; pH khw;w tiuGfisf; fhz;gpf;fpd;wJ. Muk;gr; nrwpT FiwAk;nghOJ 

pH tiugpd; tpahgfj;jd;ik Fiwfpd;wJ. gpNdhj;jypd; GNuhNkhj;ijNghy; ePyk; 

Mfpa fhl;bfspd; ebgq;F gpd;G NtnwhU gFjpapy; fye;Jiuahlg;gLk;.

nkd;dkpy - td;%y epakpg;Gfs;

mrw;wpf; mkpyj;jpw;Fk; (xU nkd;dkpyk;) Nrhbak; Ijnuhf;irl;bw;Fk; (xU td;%yk;) 

,ilapyhd jhf;fj;ijf; fUJf.

CH3COOH(aq)  + NaOH(aq)→ CH3COONa(aq) + H2O(l)

NaOH td;%ykhdjhy; ehk; jhf;fj;ijg; gpd;tUkhW kPs vOjyhk;.

CH3COOH(aq)  + OH-(aq)→ CH3COO-(aq) + H2O(l)

ehk; Kd;G fye;JiuahbathW> CH3COO- (aq) ePHg;gFg;giltjdhy;> ,j;jhf;fk; epakpg;gpd; 

rktYg;Gs;spapd; pH Ij; jPHkhdpf;Fk;. 

mrw;Nww;W mad; gpd;tUkhW ePHg;gFg;gilAk;.

CH3COO- (aq) + H2O(l)  ⇌ CH3COOH(aq)  + OH-(aq)

MfNt rktYg;Gs;spapy;> Nrhbak; mrw;Nww;W kl;Lk; cz;L> mrw;Nww;W mad;fspd; 

ePHg;gFg;gpdhy; kpifahd OH-(aq) ngwg;gLtjdhy; pH 7 ,Yk; caHthf ,Uf;Fk;. 

nkd;dkpyk; td;fhuj;jpdhy; epakpf;fg;gLk; NghJs;s epakpg;G tifapd; epakpg;G 

tiugpid ehk; tpsq;Ftjw;F vj;jdpg;Nghk;.

0.100 mol dm-3  NaOH cld; 25.00 cm3 , 0.100 mol dm-3 CH3COOH(aq) ,d; epakpg;igf; fUJf. 

Ka (CH3COOH) = 1.80 ×10-5

,lg;gLk; NaOH fdtstpd; xt;nthU epiyapYk; fiurypd; pH> $l;lg;gpupifailahj 

CH3COOH(aq) mkpyk;> CH3COO–(aq) mad;fs; (CH3COONa(aq) Mf cUthfpd) Mfpad                                                                              

tw;wpd; rhHGr; nrwpTfspy; jq;fpAs;sij ehk; ghHf;fyhk;. td;dkpyj;jpw;Fk; 

td;%yj;jpw;Fk; ,ilapyhd epakpg;igg; Nghd;W> rktYGs;spapd; pH, rktYg;Gs;spf;F 

Kd;G pH, rktYg;Gs;spf;F gpd;G pH Nghd;w epiyikfisf; fUjyhk;.
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Kjypy; ehk; rktYg;Gs;spia miltjw;Fj; Njitahd NaOH fdtsitf; fzpg;Nghk;. 

rktYg;Gs;spapy;> CH3COOH %y;fspd; msT = NaOH  %y;fspd; msT (CH3COOH 
tpw;Fk; NaOH apw;Fk; ,ilapyhd gPrkhdk; 1:1 vd;gjdhy;)

vspa rkd;ghl;ilg; gpuNahfpf;f CaVa = CbVb

mbapy; vOjg;gLk; ~a| mkpyk; CH3COOH If; Fwpf;Fk;. mbapy; vOjg;gLk; ~b|  %yk;> 

NaOH  If; Fwpf;Fk;

(i) MfNt rktYg;Gs;spia miltjw;Fj; Njitahd NaOH fdtsT>

 0.100 ×25.00  = 0.100 ×Vb

 ∴Vb  = 25.00 cm3

(ii) Muk;gj;jpy; fiury; 0.100 mol dm-3  CH3COOH MFk;. CH3COOH nkd;dkpykhdjhy; 
[H3O

+]   mjd; gFjpahd madhf;fj;jpd; %yk; jPHkhdpf;fg;gLk;> mjhtJ

 CH3COOH(aq) + H2O(l)  ⇌  CH3COO-(aq)  + H3O
+(aq)

 Ka apypUe;J [H3O
+] fzpf;fg;gLk;. 

      CH3COOH(aq) + H2O(l)  ⇌  CH3COO-(aq)  + H3O
+(aq)

Muk;gr; nrwpT/ mol dm-3     0.1     0   0

nrwpT khw;wk;/ mol dm-3  -χ    +χ  +χ 

/ rkepiyr; nrwpT/ mol dm-3 (0.10 -χ)   +χ  +χ

/ rkepiyr; nrwpT/ mol dm-3 0.10    +χ  +χ 

(0.10 -χ)~ 0.1) vd;Dk; vLNfhSld;   

Ka = 
[H3 O

+ (aq) ][CH3 COO- (aq) ]
[CH3 COOH(aq) ]  

=
χ2

(0.1) =1.80 ×10-5

χ2 =1.80 ×10-6

χ =1.34 ×10-3

pH = –log[H3O
+] = –log[1.34 ×10-3)] = 2.87

my;yJ

Ka = 
[H3 O

+ (aq) ][CH3 COO- (aq) ]
[CH3 COOH(aq) ]  

1    
2

1
2

1
2

1
2

,q;F mkpyj;jpd; Muk;gr; nrwpT C0 MFk;.

Ka = 
 [H3 O

+ (aq) ]2

C0

1
2[H3 O

+ (aq) ] =(KaC0)

-log[H3O
+ (aq) ] = -log(Ka)    -log(C0 )

-log[H3O
+ (aq) ]= -     log(Ka) -      log (C0)

1    
2

1    
2pH =       pKa -       log(C0)
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(iii) rktYg;Gs;spf;F Kd;G> ,lg;gLk; NaOH msT gPrkhd tpfpjg;gb fiurypy; 

fhzg;gLk;  CH3COOH mkpyj;jpd; mstpYk; FiwthFk;. vdNt fiury; $l;lg; 

gpupif ailahj CH3COOH mkpyj;ijAk; cg;G CH3COONa. IAk; nfhz;bUf;Fk; 

NtW tpjkhff; $wpdhy; ,g;nghOJ vk;kplk; nkd;dkpyj;ijAk; mjd; cg;igAk; 

(,iz%yk;) nfhz;Ls;s xU fyit cz;L. mjhtJ xU jhq;fw; fiury; 

cz;L. pH If; fzpg;gjw;F> ehk; Henderson-Hasselbalch rkd;ghl;il> jhq;fw; 

fiury;fs; gw;wpa mwpTld; cgNahfpf;fyhk;.

 10.00 cm3 , 0.100 mol dm-3 NaOH ,lg;gl;l gpd;Gs;s jhf;fj;ijf; fUJNthk;.

CH3COOH(aq)  + NaOH(aq) → CH3COONa(aq) + H2O(l)

 0.100 mol
1.0 dm3  × 25.00 cm3  ×= 

= 

= 

= 

1.0 dm3

1000cm3

=   2.50×10-3 mol  
0.100 mol
1.0 dm3 × 10.00 cm3  ×

1.0 dm3

1000 cm3

=   1.0×10-3  mol  
=   1.0×10-3  mol  
=  (2.50×10-3- 1.00 × 10-3 )  mol =1.5 ×10-3 molvQ;rpAs;s CH3COOH  msT

jhf;fKw;w CH3COOH msT

Nru;f;fg;gl;l NaOH msT  

CH3COOH ,d; Muk;g msT   

1.5×10-3  mol
35.00 cm3 ×

×

1000 cm3

1.0 dm3         vQ;rpAs;s CH3COOH nrwpT

 =  0.043 mol dm-3 
cUthfpa CH3COONa msT  =  Nru;j;j  NaOH msT =1.0×10-3 mol

1.0×10-3  mol
35.00 cm3

1000 cm3

1.0 dm3
 cUthfpa CH3COONa nrwpT

=   0.029 mol dm-3

,g;ngWkhdq;fisg; gpd;tUk; rkd;ghl;by; gpujpapLk;nghOJ>

pH =   pKa+log  [,iz%yk;]
[mkpyk;]

(0.029) 
(0.043)pH =   4.74+log

pH =   4.57

(iv) rktYg;Gs;spapy; (25.00 cm3  NaOH  I NrHj;j gpd;G) vy;yh CH3COOH ck; NaOH 
ck; gad;gLj;jg;gLk;. (,uz;Lk; KOtJk; gad;gLj;jg;gLk;)  fhzg;gLk;  cg;G 

CH3COONa gpd;tUkhW ePHg;gFg;gilAk;.

CH3COO-(aq) + H2O(l)   ⇌  CH3COOH(aq)  + OH-(aq)    
CH3COOH(aq)  + NaOH(aq) → CH3COONa(aq) + H2O(l)  vd;Dk; rkd;ghl;bw;F ,zq;f>

cUthfpa  CH3COONa (CH3COO-(aq)) msT = 2.50×10-3  mol

         / cg;gpd; nrwpT = 
2.5×10-3  mol

50.00 cm3 × 1000 cm3

1.0 dm3

= 0.05 mol dm-3
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     CH3COO-(aq) + H2O(l)   ⇌  CH3COOH(aq)  + OH-(aq)    

Muk;gr; nrwpT/ mol dm-3     0.05     0       0

nrwpT khw;wk; / mol dm-3  χ    +χ       +χ 

/ rkepiyr; nrwpT / mol dm-3 (0.05 -χ)   +χ       +χ

/ rkepiyr; nrwpT / mol dm-3 0.05    +χ       +χ 

(0.05 -χ)~ 0.05) vd;Dk; mz;zsthf;fj;Jld;

NkYs;s ePHg;gFg;Gj; jhf;fj;jpw;F> Kb apw;fhd Nfhitiag; gpd;tUkhW vOjyhk;> 

Kb=
[OH- (aq)][CH3 COOH(aq)]

 [CH3 COO- (aq)] = = = 
χ2

0.05
Kw

Ka

5.6 ×10-10

χ = [OH- (aq)] = 5.3 ×10-6 mol dm-3

∴pH= 5.28
∴ pH = 14.00- 5.28
∴pH = 8.72

my;yJ

Kb

Kb

= 

= 

[OH- (aq)][CH3 COOH(aq)]
[CH3 COO- (aq)] 

[OH- (aq)]2

S
,q;F S vd;gJ cg;gpd; nrwpthFk;.

[OH- (aq)]=(Kb S)
-log[OH- (aq)] = -log(Kb )      -log (S)
-log[OH- (aq)] = -       log(Kb ) -      log S

1
2

1
2

1
2

1
2

1
2

pOH =        pKb -        log S
   pH+ pOH = pKw  , pKa+ pKb= pKw  Mfpatw;iwg; gpujpapLk; NghJ

  
pKw-pH=        (pKw -pKa)  -    log S
∴pH =     pKa+      pKw      +  log S 

1
2

1
2

1
2

1
2

1
2

1
2

1     
2

(v) rktYg;Gs;spf;Fg; gpd;G> Muk;gj;jpy; cs;s CH3COOH msT KOtJk; cg;G 

CH3COONa Mf khw;wg;gLk; mj;Jld; kpif NaOH MdJ OH- Mff; fhzg;gLk;. 

MfNt fyitapd; pH kpifahfTs;s [OH-(aq)]  nrwptpdhy; jPHkhdpf;fg;gLk;. 35.00 
cm3  NaOH NrHj;j gpd;G> mjhtJ fhzg;gLk; CH3COOH msTld; xg;gpLk;nghOJ 

caHe;jsT NaOH fhzg;gLk;. kpifahd (my;yJ kPjpahfTs;s) NaOH, nrwpT 
Jzpag;gly; Ntz;Lk;.
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jhf;fKw;w CH3COOH msT

vQ;rpAs;s NaOH  msT

vQ;rpAs;s NaOH (OH-) nrwpT

=

=

=

0.100 mol
1.0 dm3 × 25.00 cm3  × 1.0 dm3

1000 cm3 
= 2.50×10-3  mol 

Nru;j;j msT NaOH 0.100 mol
1.0 dm3  × 35.00 cm3  × 1.0 dm3

1000 cm3 

= 3.50×10-3  mol  

= 2.5×10-3  mol

= (3.50×10-3 - 2.50×10-3 )  mol 

= 1.0×10-3  mol

1.0×10-3  mol
60.00 cm3 × 1000 cm3

1.0 dm3 

=  0.017 mol dm-3

∴ pOH = -log (0.017)  = 1.77
∴ pH = 14.00 - 1.77 = 12.23

Muk;g msT  CH3COOH   %y;fs;   

my;yJ> rktYg;Gs;spf;Fg; gpd;G>    [H3O
+ (aq)]  

Kw

[OH- (aq)]
[OH- (aq)]  vd;gJ td;%yj;jpd; kpifahTs;s nrwpthFk;. 

kpifahfTs;s [OH- (aq)] = B vd;f.

Kw[H3O
+ (aq)] =

B+

-log [H3 O
+ (aq)] = -log(Kw) - (-log B+ )

pH =  pKw+  log(B +)

rktYg;Gs;spapd; miuthrpapy;

pH =   pKa+log [,iz%yk;]
[mkpyk;]

mkpyr; nrwpTk;> ,iz %yr; nrwpTk; rkk; / pH = pKa

gpd;tUk; cU 2.18 ,y; cs;s pH tiugpy; NkYs;stw;iwr; RUf;fkhff; fhz;gpf;fyhk;.
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epakdpf; fdtsT (NaOH) / cm3

jhq;fw; fiury; 

gFjp

epakdpf; fdtsT (NaOH) / cm3

cU 2.18 (a) 0.100 mol dm-3 NaOH Ald; 25.00 cm3, 0.100 mol dm-3 CH3COOH ,d; epakpg;gpw;fhd 
epakpg;G tiuG rktYg;Gs;sp  pH ngWkhdk; 8.72 tpy; fhukhd gFjpapy; ngwg;gLk;. 
,e;j epakpg;Gf;fspy; rktYg;Gs;spf;F Kd;G xU jhq;fw; fiury; cUthfpd;wJ. 

(NtnwhU gFjp 12.3 ,y; ,J tpsq;fg;gLj;jg;gLk;). pH njhopw;ghLfspd; rpwg;gpay;ghd 
Gs;spfSk; Fwpf;fg;gl;Ls;sd. (b) nkd;dkpyj;jpd; typikAld; NtWgLk; pH 
tiuGfs; xg;gplg;gl;Ls;sd. mkpyj;jpd; typik FiwAk;NghJ> rktYg;Gs;sp 

$Ljyhf %yg;gf;fk; efHfpd;wJ.

td;dkpy - nkd;%y epakpg;Gfs;

nkd;%yk; NH3  apw;Fk; td;dkpyk; HCl> apw;Fk; ,ilapyhd epakpg;igf; fUJNthk;: 

epfOk; jhf;fk; gpd;tUkhW

HCl(aq) +  NH3(aq) → NH4Cl(aq) 

my;yJ vspikahf H+(aq)  +NH3(aq)   ⇌ NH4
+(aq)

NH4
+(aq) ,d; ePHg;gFg;Gf; fhuzkhf rktYg;Gs;spapy; pH ngWkhdk; 7 ,Yk; Fiwthf 

,Ug;gijf; fhzyhk;.

NH4
+(aq) + H2O(l)    ⇌ NH3(aq) + H3O

+(aq)

mNkhdpah ePHf;fiurypd; MtpahFk; jd;ik fhuzkhf> mNkhdpahf; fiurypDs; 

mstpapypUe;J HCl  mkpyj;ij ,Ljy; $Ljyhf trjpahdjhftpUf;Fk;.

cjhuzk; 

25.00 cm3, 0.10 mol dm-3 NH3, nkd;%ykhdJ 0.10 mol dm-3 HCl xU td;dkpyj;Jld; 

epakpf;fg;gLtjhff; fUJf. 

,lg;gLk;  HCl fdtstpd; xt;nthU epiyapYk; fiurypd; pH, $l;lg;gpupifailahj 

NH3,  NH4Cl Mfpatw;wpd; rhHGr; nrwpTfspy; jq;fpAs;sij ehk; fhzyhk;. vdNt 

nkd;dkpy - td;fhu epakpg;G tifapy; fUjpathW rktYg;Gs;spapy; pH, rktYg;Gs;spf;F 

Kd;G pH, rktYg;Gs;spf;F gpd;G pH Mfpatw;iwf; fUJtjw;fhd rhj;jpak; cz;L.

Kjypy; ehk; rktYg;Gs;spia miltjw;Fj; Njitahd HCl ,d; fdtsitf; 

fzpg;Nghk;. rktYg;Gs;spapy;> NH3 %y;fspd; msT = HCl %y;fspd; msT (NH3 apw;Fk; 

HCl apw;Fk; ,ilapyhd gPrkhdk; 1:1 vd;gjhdhy; MFk;.)

rkd;ghl;ilg; gpuNahfpf;f> CaVa = CbVb 
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(i) MfNt rktYg;Gs;spia miltjw;Fj; Njitahd HCl fdtsT>   

   0.100 × Va  =  0.100 × 25.00  

   ∴Va  = 25.00 cm3

(ii) Muk;gj;jpy; fiury; 0.100 mol dm-3 NH3 MFk;. NH3 xU nkd;%ykhjyhy; [OH-]
mjd; gFjp madhf;fj;ijf; fUj;jpw;nfhz;L jPHkhdpf;fg;gLk;> mjhtJ

NH3(aq) + H2O(l)   ⇌  NH4
+ (aq)  + OH-(aq)

Kb apypUe;J gpd;tUkhW [OH-]  fzpf;fg;gLk;.

      NH3(aq) + H2O(l)    ⇌   NH4
+(aq) +   OH- (aq)

Muk;gr; nrwpT / mol dm-3  0.1        0    0

nrwpT khw;wk; / mol dm-3  -х       + х    + х 

/ rkepiyr; nrwpT / mol dm-3 (0.10-х)      + х    + х

/ rkepiyr; nrwpT / mol dm-3 0.10       + х    + х

(0.10 -х ~ 0.1) vd;Dk; vLNfhSld;   

Kb =
 [NH4

+ (aq) ] [OH- (aq) ]          χ2

[NH3 (aq) ] (0.1)
=

х2  =1.80 ×10-6

х =1.34 ×10-3

pOH = –log[OH-(aq)] = –log[1.34 ×10-3)] = 2.87
∴pH = 14.00 – 2.87  = 11.13

= 1.80  × 10-5

(iii)  rktYg;Gs;spf;F Kd;G ,lg;gLk; HCl msTg; gPrkhdg;gb fiurypy; fhzg;gLk; 

NH3  mstpYk; FiwT MFk;. MfNt fiury; $l;lg;gpupifailahj NH3  iaAk; 

cg;G NH4Cl IAk; nfhz;bUf;Fk;. ,d;ndhU tpjkhff; $wpdhy;> ,g;nghOJ 

vk;kplk; nkd;%yj;jpdJk; mjd; cg;gpdJk; (,iz mkpyk;) fyit cz;L. 

mjhtJ xU jhq;fw;fiury; cz;L. pH If; fzpg;gjw;F> jhq;fw; fiury;fs; 

gw;wpa vkJ mwpitg; gad;gLj;jyhk;.

 10.00 cm3, 0.100 mol dm-3 HCl I ,l;l gpd;G cs;s jhf;fj;ijf; fUJNthk;.

HCl(aq) + NH3(aq)   →  NH4Cl(aq)
   Muk;g NH3  msT

jhf;fKw;w NH3 msT

kpFjpahfTs;s NH3 msT

kpFjpahfTs;s NH3) nrwpT

=

=

=

0.100 mol
1.0 dm3 × 25.00 cm3  × 1.0 dm3

1000 cm3 
= 2.50×10-3  mol 

Nru;j;j HCl msT 0.100 mol
1.0 dm3  × 10.00 cm3  × 1.0 dm3

1000 cm3 

= 1.0×10-3  mol  

= 1.0×10-3  mol

= (2.50×10-3 - 1.00×10-3 )  mol 

= 1.50×10-3  mol

1.5×10-3  mol
35.00 cm3 × 1000 cm3

1.0 dm3 

=  0.043 mol dm-3
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cUthfpa NH4Cl msT = Ch¨£mh HCl msT

      = 1.0×10-3  mol
         cUthfpa NH4Cl  nrwpT = 1.0×10-3  mol

35.00 c3
× 1000 cm3

(0.029)

1.0 dm3

(0.043)

=  0.029 mol dm-3 

ngWkhdq;fisg; gpd;tUk; rkd;ghl;by; gpujpapl>

pOH =   pKb+log [,iz mkpyk;]
[%yk;]

   pOH =   4.57
∴pH = 14.00 – 4.57  = 9.43

pOH = 4.74+log

(iv) rktYg;Gs;spapy;  (25.00 cm3 HCl I ,l;l gpd;G) NH3, HCl  Mfpad ahTk; jhf;fKWk;. 

fhzg;gLk; cg;G NH4Cl  gpd;tUkhW ePHg;gFg;gilAk; 

NH4
+(aq) + H2 O(l) ⇌   NH3(aq)  +  H3O

+(aq) 

HCl(aq) + NH3(aq) → NH4Cl(aq) (vd;w rkd;ghl;bw;F ,zq;f>)

cUthfpa NH4Cl (NH4
+ (aq)) msT =  2.50×10-3  mol

/ NH4Cl cg;gpd; nrwpT 2.5×10-3  mol 1000 cm3

50.00 cm3 1.0 dm3
= × = 0.05 mol dm-3

      NH4
+(aq) + H2O(l)    ⇌   NH3(aq)  + H3O

+(aq)

Muk;gr; nrwpT / mol dm-3  0.05         0  0

nrwpT khw;wk; / mol dm-3  х       + х  + х 

/ rkepiyr; nrwpT / mol dm-3 (0.05-х)      + х  + х

/ rkepiyr; nrwpT / mol dm-3 0.05       + х  + х  

(0.05 -х ~ 0.05) vd;Dk; vLNfhSld; 

NkYs;s ePHg;gFg;Gj; jhf;fj;jpw;F (Ka) apw;fhd Nfhitiag; gpd;tUkhW vOjyhk;.

Ka =
 [NH3 (aq) ][H3 O

+ (aq) ]

    х2

[NH4
+ (aq) ] 

(0.05)
х2  = 28×10-12

х  =  [H3 O
+ (aq) ] = 5.3 ×10-6

5.6 ×10-10 = 

∴pH = 5.28

mz;zsthf;f vLNfhSld;

(v)  rktYg;Gs;spapd; gpd;G> Muk;gj;jpy; fhzg;gl;l NH3 KOtJk; cg;G NH4Cl Mf 

khw;wg;gLk;> mj;Jld; kpifahd HCl , H3O
+ Mff; fhzg;gLk;. MfNt fyitapd; 

pH MdJ kpifahfTs;s [H3O
+(aq)] nrwptpdhy; jPHkhdpf;fg;gLk;. 
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35.00 cm3 HCl I ,l;l gpd;G pH  If; fzpg;gjw;F mjhtJ fhzg;gLk; NH3 msT 

rhHghf gPrkhdg;gb caHe;jsT HCl cs;sNghJ> kpifahfTs;s (my;yJ kPjpahfTs;s) 

HCl nrwpT Jzpag;gLk;.

   Muk;g msT NH3

jhf;fKw;w NH3 msT

kpFjpahfTs;s HCl msT

kpFjpahfTs;s HCl (H3O
+(aq) nrwpT

=

=

=

0.100 mol
1.0 dm3 × 25.00 cm3  × 1.0 dm3

1000 cm3 
= 2.50×10-3  mol 

Nru;j;j HCl msT 0.100 mol
1.0 dm3  × 35.00 cm3  × 1.0 dm3

1000 cm3 

= 3.50×10-3  mol  

= 2.5 ×10-3  mol

= (3.50×10-3 - 2.50×10-3 )  mol 

= 1.0×10-3  mol

1.0×10-3  mol
60.00 cm3 × 1000 cm3

1.0 dm3 

=  0.017 mol dm-3

∴pH = -log (0.017)  = 1.77

epakdp (HCl) fdtsT / cm3

jhq;fw; fiury; 

gFjp

epakdp (HCl) fdtsT / cm3

cU 2.19 (a) 0.100 mol dm-3  HCl  cld; 25.00 cm3 , 0.100 mol dm-3 NH3 apd; epakpg;gpw;fhd epakpg;G 

tiuG rktYg;Gs;spahdJ pH  ngWkhdk; 5.28 ,y; mkpyg;gFjpapy; fhzg;gLfpd;wJ. 

,t;epakpg;Gf;fspy; xU jhq;fw; fiury; rktYg;Gs;spf;F kpfTk; NkNyNa cUthfpd;wJ. 

(b) nkd;%yq;fspd; typikAld; pH tisapfspd; khw;wq;fs; xg;gplg;gLfpd;wd. 

%ytypik Fiwtilar; rktYg;Gs;sp $Ljyhf mkpyg;gf;fkhf efHfpd;wJ.

nkd;dkpy nkd;%y epakpg;G

nkd;dkpykhd mrw;wpf;fkpyk; nkd;%ykhd mNkhdpahTld; jhf;fKWk;nghOJ> epfOk; 

jhf;fk; gpd;tUkhW>

CH3COOH(aq)+ NH3(aq)  →  NH4
+(aq) + CH3COO–(aq)
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tpisTfs; %yk; CH3COO- IAk; mkpyk; NH4
+  IAk; nfhz;bUg;gij ehk; fhzyhk;. 

MfNt rktYg;Gs;spapd;  pH MdJ ,tw;wpd; ePHg;gFg;G typikapdhy; jPHkhdpf;fg;gLk;.

NH4
+(aq) + H2O(l) ⇌ NH3(aq)+ H3O

+(aq) : Ka

CH3COO–(aq)+ H2O (l)  ⇌ CH3COOH(aq)  + OH-(aq)   : Kb

NkYs;s jhf;fq;fspypUe;J H3O
+ , OH- Mfpa mad;fs; cUthtijf; fhzyhk;. 

mit eLepiyahf;ffq;fspy; <LgLk; eLepiyahf;fk; epfopDk;  H3O
+, OH- msTfs; 

rkkpy;yhJ fhzg;glyhk;> MfNt rktYg;Gs;spapy; pH≠ 7  mJ Ka , Kb  vd;gdtw;wpd; 

rhHG typikfspy; jq;fpAs;sJ. Ka >Kb vdpd; fiury; mkpyj;jd;ik cilaJ. Ka < Kb 
vdpd; fiury; %yj;jd;ik cilaJ. Ka = Kb  vdpd; fiury; eLepiyahdJ.

,e;j tif epakpg;gpy; ,d;ndhU Kf;fpakhd mk;rk; ahnjdpd;> pH  tiugpy; jpBH pH 
khw;wg;gFjp fhzg;gLtjpy;iy> mJ gpujhdkhf xU tpyfy; Gs;spiaf; fhz;gpf;fpd;wJ. 

vdNt rktYg;Gs;spapd; ,Ug;gplj;ijf; fz;Lgpbg;gjw;Ff; fhl;biag; gad;gLj;Jtjpy; 

fbdk; Vw;gLfpd;wJ. vdNt nkd;dkpyj;jpw;Fk; nkd;%yj;jpw;Fk; ,ilapyhd epakpg;igr; 

nra;tjpy;iy. ,e;j tifahd epakpg;gpy; cs;s pH khw;wj;ij cU 2.20 fhzg;gpf;fpd;wJ.

Fwpg;G :  ,t;tifahd fiury;fspd; pH MdJ gpd;tUk; fzpjr; rkd;ghl;by; mkpyk;> 

%yk; Mfpadtw;wpd; pK  ngWkhdq;fis cgNahfpj;Jj; jPHkhdpf;fg;gLk; vd;gjidf; 

Fwpj;Jf; nfhs;s Ntz;Lk;.

pH = 7 + ½ (pKa – pKb)

pKa , pKb  vd;gdtw;wpw;fpilapyhd tpj;jpahrk; NeHg;ngWkhdk; cilanjdpd; fiurypd; 

pH  7  ,Yk; caHthff; fhzg;glyhk;> tpj;jpahrk; kiwg;ngWkhdk; cilanjdpd; (pH  
7  ,Yk; Fiwthff; fhzg;glyhk;. pKa  = pKb vdpd; pH  7  Mff; fhzg;glyhk;.

epakdpf; fdtsT

pH ,y; rLjpahd 
/ nrq;Fj;jhd 
khw;wk; ,y;iy

rktYg; Gs;sp

cU 2.20 0.100 mol dm- 3 NH3 cld; 25.00 cm3 , 0.100 mol dm-3 CH3COOH ,d; epakpg;gpw;fhd 
epakpg;G tiuG. mkpyj;jpdJk; %yj;jpdJk; rhHG typikfspy; rktYg;Gs;sp 

jq;fpAs;sjdhy; mjd; ,Ug;gplj;ij kjpg;gpLjy; fbdk;. ,t;tifahd njhFjpfspy; 

pH ,y; nrq;Fj;jhd khw;wk; ,y;iy.
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epakdp (NaOH) fdtsT / cm3

cU 2.21 NkNy tpgupf;fg;gl;l0.100  mol  dm- 3  mkpyj;Jld; (xU %y) 0.100 mol dm-3 %yj;jpd; 

(Xukpy) ehd;F tif epakpg;Gf;fspd; RUf;fk; (SA td;dkpyk;> SB td;%yk;> WA-
Weak nkd;dkpyk;> WB-Weak nkd;%yk;)

2.2.12 ,U> gy;%y mkpyq;fs;> ,U> gy;ykpy %yq;fs;

xl;rhypf;F mkpyk; H2C2O4, ry;g+upf;F mkpyk; (H2SO4) ngh];Nghupf; mkpyk; (H3PO4) 
Nghd;w rpy mkpyq;fs; %yf;$nwhd;wpw;F madhf;fj;jf;f GNuhj;jid xd;wpw;F Nky; 

nfhz;Ls;sd. ,t;thwhd mkpyq;fs; gy;%y my;yJ gy;GNuhj;jpupf;F mkpyq;fs; 

(polybasic my;yJ polyprotic acids) vd mwpag;gl;Ls;sd. ,U%y mkpyk; H2A apd; 

madhf;fj; jhf;fq;fs; gpd;tUk; rkd;ghLfspdhy; vLj;Jf; fhl;lg;gLfpd;wd.

H2A(aq)  + H2O(l)  ⇌ H3O
+(aq) + HA–(aq)

HA–(aq)  +  H2O(l)  ⇌ H3O
+ (aq) + A2–(aq)

xj;j rkepiy khwpypfs;( mkpyj;jpd; madhf;f khwpypfs;) fPNo jug;gl;Ls;sd.

Ka1= 

Ka2= 

[H3 O
+ (aq) ] [HA- (aq)]

 [H3 O
+ (aq) ] [A2- (aq)]

[H2 A(aq)] 

[HA- (aq)] 

,NjNghy; ,U mkpy %yk; B2- ,d; madhf;fj; jhf;fq;fs; gpd;tUk; rkd;ghLfspdhy; 

vLj;Jf; fhl;lg;gLfpd;wd.

B2- (aq)  +   H2O(l) ⇌ H B-(aq) + OH- (aq)

HB-(aq) + H2O(l)  ⇌  H2B (aq) + OH- (aq)

xj;j rkepiy  khwpypfs; (%yj;jpd; madhf;f khwpypfs;) fPNo jug;gl;Ls;d.

Kb1   = 

Kb2    = 

[HB- (aq)] [OH- (aq)]

  [H2 B(aq)] [OH- (aq)] 

[B2
- (aq) ] 

[HB- (aq)] 
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gy;ykpy %yj;jpd; epakpg;Gf;fs;

Nrhbak; Ijnuhf;irl;Lld; IjNuhf;FNshupf;F mkpyj;jpd; epakpg;gpw;fhd pH tiuG 

xU rktYg;Gs;spia (KbTg; Gs;spia) khj;jpuk; nfhz;Ls;sJ. (cU 2.17) Mdhy; 

Na2CO3(aq)  tpw;F HCl(aq) it (epakdp) NrHg;gjdhy; ngwg;gLk; pH tiuG ,U 

rktYg;Gs;spfisf; fhl;Lfpd;wJ> mjhtJ ,uz;L tpiuthd pH khw;wk; cz;L. ,q;F> 

cjhuzkhf ,uz;L mLj;jLj;j jhf;fq;fs; epfo;fpd;wd. cU 2.22 ,y; cs;s ,uz;L 

KbTepiyg; Gs;spfs; ,uz;L tpj;jpahrkhd GNuhj;jd; khw;wPLr; rkd;ghLfspdhy; 

tpsq;fg;gLj;jg;glyhk;.

Nrhbak; fhgNdw;W xU td;kpd;gF nghUs;> Na+(aq), CO3
2-(aq) mad;fshf Kw;whfg; 

gpupifailfpd;wJ.

Na2CO3(aq)→2Na+(aq) + CO3
2-(aq)

MfNt fyitapYs;s ngUk;ghyhd ,dq;fs; Na+(aq), CO3
2-(aq) , H2O(l) MfpadthFk;. 

epakpg;gpd; Muk;gj;jpy; HCl(aq) tpypUe;J ngwg;gLk; H+(aq) mad;fs; CO3
2-(aq) mad;fSld; 

jhf;fKWk;> fhuzk; njhlf;ff; fyitapy; typik $ba %ykhf CO3
2- mad;fs; 

fhzg;gLfpd;wd.

H+(aq) + CO3
2-(aq)  → HCO3

-(aq)

gpd;G ,uz;lhtJ jhf;fj;jpy;> HCl(aq)  tpypUe;J ngwg;gLk; GNuhj;jd;fs; Kjyhk; 

jhf;fj;jpy; cUthfpa Ijurd; fhgNdw;W mad;fSld; jhf;fKWk;.

H+(aq) +  HCO3
- (aq)  → H2CO3(aq)

KjyhtJ rktYg;Gs;spapy; fyitapy; gpd;tUk; rkepiy epyTjy; njspthf cs;sJ. 

MfNt pH ahdJ HCO3
-(aq) mad;fspd; ePHg;gFg;gpdhy; jPHkhdpf;fg;gLfpd;wJ.

HCO3
-(aq) + H2O(l)  ⇌ H2CO3 (aq) + OH- (aq)

,uz;lhtJ rktYg;Gs;spapy; fyitapy; gpd;tUk; rkepiy epyTfpd;wJ> MfNt pH 
ahdJ H2CO3 (aq)  mkpyj;jpd; ePHg;gFg;gpdhy; (H2CO3 (aq) tpd; KjyhtJ madhf;fk;) 

jPHkhdpf;fg;gLk;.

H2CO3 (aq) + H2O(l)  ⇌ HCO3
-(aq) +  H3O

+(aq)

NkYs;s ,U jhf;fq;fisAk; mtjhdpg;gjd; %yk; fyit KjyhtJ rktYg;Gs;spapy; 

%ykhfTk;> mNj Neuk; ,uz;lhtJ rktYg;Gs;spapy; mkpykhfTk; cs;sJ vd;gij 

xUtH Fwpj;Jf; nfhs;syhk;.

cjhuzk;

0.10 mol dm-3 HCl(aq) mkpyj;Jld; 25.00 cm3 , 0.10 mol dm-3 Na2CO3(aq) fiurypd; epakpg;igf; 

fUJf. fhNghdpf;F mkpyk;> H2CO3  ,d; mkpyf; $l;lg;gpupif khwpypfs; Ka1  = 4.3 × 
10-7 mol dm-3 , Ka 2  = 4.7 × 10-11 mol dm-3.

fiury;fspd; %yu;j;jpwd;fspypUe;J> KjyhtJ rktYg;Gs;sp HCl mkpyj;jpd; 25.00 
cm3  ,Yk; ,uz;lhtJ rktYg;Gs;sp 50.00 cm3 ,Yk; cs;sJ vd;gij xUtH Fwpj;Jf; 

nfhs;syhk;.

H2CO3  mkpyj;jpd; gpupifia ehk; fUjpdhy;>

H2CO3 (aq) + H2O(l)  ⇌ HCO3
-(aq) +  H3O

+(aq) : Ka1

HCO3
-(aq)+ H2O(l)  ⇌ CO3

2-(aq) +  H3O
+(aq) :  Ka 2
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MfNt>

Ka1   = 

Ka2    = 

[H3 O
+ (aq) ][HCO3

- (aq)]

   [H3 O
+ (aq) ][CO3

2- (aq)]

[H2 CO3 (aq)] 

[HCO3
- (aq)]

 = 4.3 ×10-7  mol dm-3

  = 4.7 ×10-11  mol dm-3

Muk;g pH  (HCl ,d; fdtsT 0.00 cm3)

,g;Gs;spapy; mkpyk; ,lg;glhjjpdhy;> 0.10 mol dm-3 Nrhbak; fhgNdw;Wf; fiury;> 

(Na2CO3(aq)) kl;LNk cs;sJ. MfNt pH MdJ HCO3
-(aq) , OH-(aq) vd;gdtw;iwj; 

jUtjw;fhd ePUld; fhgNdw;W madpd; jhf;f mstpdhy; jPHkhdpf;fg;gLk;.

CO3
2-(aq)  +  H2O(l) ⇌ HCO3

-(aq) + OH-(aq)

,q;F ePH %ykhd CO3
2- ,w;F xU GNuhj;jid toq;fp mkpykhfj; njhopw;gLfpd;wJ. 

,j;jhf;fj;jpw;fhd rkepiy khwpyp gpd;tUkhW vOjg;gLk;.

= K'  =Kb1

K' =

Kb1

∴Kb1

[HCO3
- (aq)] [OH - (aq)]

[CO3
2- (aq)]

gpd;tUtdtw;iwf; fUJf>

Kw

Ka2
=

=

=

[H3 O
+ (aq)]  [OH- (aq)]

[H3 O
+ (aq)] [CO3

2-(aq)]
[HCO3- (aq)] 

[HCO3
- (aq)] [OH- (aq)]=

=

[CO3
2- (aq)]

1.0×10-14 mol2  dm-6

4.7 ×10-11  mol dm-3
 2.13 ×10-4  mol dm-3

[OH- (aq)]2

[CO3
2- (aq)]

 ([HCO3 
- (aq)]= [OH- (aq)] vd;gjdhy;)

[OH- (aq)]2 = Kb1 [CO3
2- (aq)] = 2.13 ×10-4 mol dm-3× 0.10 mol dm-3     

=  2.13 ×10-5  mol dm-3

∴[OH- (aq)] =4.61 ×10-3  mol dm-3

[H3 O
+ (aq)] = 2.2 ×10-12  mol2 dm-6

∴pH = 11.71

KjyhtJ rktYg;Gs;sp S(25.00 cm3 HCl ,y;) 

Kd;G tpsf;fpathW> KjyhtJ rkepiyg; Gs;spapy; gpd;tUk; rkepiy epyTfpwJ.

HCO3
-(aq) + H2O(l)  ⇌  H2CO3 (aq) + OH-(aq)  ………. (1)

NkYs;s rkepiyf;F> ehk; gpd;tUkhW vOjyhk;>

K =
[H2 CO3 (aq)] [OH- (aq)]

[HCO3
- (aq)]

,t; K ahdJ fhNghdpf; mkpyj;jpd; Ka1 Ald; gpd;tUkhW Neubj; njhlHG cilaJ>

= Kb 2

Kw

Ka1
=

 [H3 O
+ (aq) ][OH- (aq) ]

 [H3 O
+ (aq) ][HCO3

- (aq)]
[H2 CO3 (aq)] 

[H2 CO3 (aq)] [OH- (aq) ]
=

[HCO3
- (aq)]

K  =



f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy

147 PB

Kb 2 MdJ CO3
2-(aq) tpd; ,uz;lhtJ madhf;f khwpyp MFk;.

CO3
2-(aq) + H2O(l)  ⇌    HCO3

-(aq) + OH-(aq)  : Kb1

HCO3
-(aq)+ H2O(l) ⇌ H2CO3 (aq) +  OH-(aq)  : Kb2

[H2 CO3 (aq)][OH- (aq)]
[HCO3

- (aq)]
1.0×10-14  mol2  dm-6 

= =4.3 ×10-7 mol dm-3 
∴Kb2 = 2.33 ×10-8  mol dm-3

 = [H2 CO3 (aq)][OH- (aq) ]

[HCO3
- (aq)] 

jhf;fk; 1 ,w;F> 

HCO3
-(aq) + H2O(l)  ⇌ H2CO3(aq) + OH-(aq)

Kb2

rkepiyapy; :

 = [OH-(aq)]2

[HCO3
- (aq)]

Kb2 ([H2 CO3 (aq)] =[ OH- (aq) ] vd;gjdhy;)

∴[OH- (aq) ]2 = Kb2 [HCO3
- (aq)] = 2.33 ×10-8  mol dm-3 × 0.05 mol dm-3

∴[OH- (aq) ] =3.4 ×10-5  mol dm-3

[H3 O
+ (aq) ] = 2.9 ×10-10  mol dm-3

∴pH = 9.47

 0.10 mol dm-3  × 25.00 ×10-3  dm3

50.00 ×10-3 dm3
[HCO3

- (aq)] = = 0.05 mol dm-3

25.00 cm3 HCl ,lg;gLk;nghOJ KjyhtJ rktYg;Gs;sp ngwg;gLtjdhy;

,uz;lhtJ rktYg;Gs;sp (50.00 cm3  HCl ,y;):

Kd;G tpsf;fpathW> ,uz;lhtJ rktYg;Gs;spapy; gpd;tUk; rkepiy epyTfpd;wJ>

H2CO3 (aq) + H2O(l)  ⇌ HCO3
-(aq) +  H3O

+(aq)  ………….. (2)

NkYs;s rkepiyf;Fg; gpd;tUkhW vOjyhk;>

([HCO3
- (aq)] = [H3 O

+ (aq)] vd;gjdhy;)

 K'  =Ka1 ==
[HCO3

- (aq) ][H3 O
+ (aq) ]

[H2 CO3 (aq)
[H3 O

+ (aq) ]2 

[H2 CO3 (aq) ] 

KjyhtJ rkepiyg;Gs;spf;F gpd;G> ,uz;lhtJ rktYg; Gs;spia miltjw;F NkYk; 

25.00 cm3 , HCl Njitg;gLfpd;wJ. MfNt ,uz;lhtJ rktYg;Gs;spapy; [H2CO3(aq)] Ig; 
gpd;tUkhW fzpf;fyhk;.

0.10 mol dm-3  × 25.00 ×10-3  dm3 
75.00 ×10-3  dm3

[H3O
+ (aq) ]2 = 4.3 ×10-7  mol dm-3 × 0.03 mol dm-3 = 1.3 ×10-8 mol2  dm-6

[H3O
+ (aq) ] = 1.14 ×10-4 mol dm-3

∴pH = 3.94

[H2CO3(aq) ] = = 0.03 mol dm-3

[H3 O
+ (aq) ]2= Ka1 [H2CO3 (aq) ]

NkYs;s fz;Lgpbg;Gfspd;gb KjyhtJ rktYg;Gs;spapy; pH MdJ 9.4 MFk;. ,uz;lhtJ 

rktYg;Gs;spapy; pH 4.0 MfNt xU gupNrhjidapy; KjyhtJ rktYg;Gs;spiaf;  

fz;lwpa gpNdhj;jypd; fhl;bAk;> mNjNtis ,uz;lhtJ rktYg;Gs;spiaf; fz;lwpa 

nkijy; nrk;kQ;rs; fhl;bAk; nghUj;jkhdJ vdTk; njspthfj; njupfpd;wJ. cU 2.22 

epakpg;gpd; nghOJ pH  khw;wj;ijf; fhz;gpf;fpd;wJ.
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gpNdhj;jyPd;

nkijy; nrk;kQ;rs;

epakdp (HCl) fdtsT / cm3

cU 2.22 0.100 mol dm-3  HCl cld; 25.00 cm3, 0.100 mol dm-3 Na2CO3 ,d; epakpg;gpw;fhd 

epakpg;G tiuG. ,uz;L rktYg;Gs;spfs; cz;L. KjyhtJ HCl cld; CO3
2- ,d; 

jhf;fj;jpdhy; HCO3
- cUthFjy;> ,uz;lhtJ HCO3

- I H2CO3 Mf khw;Wk; nghOJ 

ngwg;gLfpd;wJ.

2.2.13 mkpy - %yf; fhl;bfs;

Kd;ida gFjpapy; mkpy - %y epakpg;gpd;NghJ ngwg;gLk; rktYg;Gs;spia> 

Muk;gj;jpy; fiurypy; fhzg;gl;l H+ %y;fSf;Fr; rkkhd %y;fs; OH- ,lg;gl;l Gs;sp 

vdf; fye;JiuahbNdhk;. xU epakpg;gpy; rktYg;Gs;spiaj; jPHkhdpg;gjw;F> epakpg;Gf; 

FLitapYs;s mkpyj;jpw;Fs;> mstpapypUe;J jpUj;jkhf vf;fdtsT %yf;fiuriyr; 

NrHf;f Ntz;Lk; vd vkf;Fj; njupa Ntz;Lk;. ,e;j ,yf;if miltjw;fhd xU 

top ahnjdpy; epakpg;gpd; Muk;gj;jpy; mkpyf; fiurypDs; mkpy - %yf; fhl;b vd 

miof;fg;gLk; xU me;epa (rk;ge;jkpy;yhj) gjhHj;jj;jpd; rpy Jspfisr; NrHj;jy; 

MFk;.

fhl;bapd; cjtpAld; KbTepiyg; Gs;spiaj; Jzpjy;

Nrjdr; rhaq;fspd; ngWjpfshd nkd;dkpyq;fs;> nkd;%yq;fs; vd;gd ftdj;ijf; 

ftUfpd;w ,e;jf; $l;lkhd fhl;bfshFk;. fhuzk; ,t;thwhd NrHitfs; caHe;j 

epwq;fis cila Mff; Fiwe;jJ xU ,iz mkpyk; - %yk; ,dq;fis cilad. 

mit epakpg;gpy; cgNahfpf;Fk;NghJ pH khw;wj;Jld; epwkhw;wj;ijf; fhl;Lk; ,e;epw 

khw;wk; xU epakpg;gpd; KbTepiyiaj; jPHkhdpg;gjw;F xU cgNahfkhd fUtpahfj; 

njhopw;glyhk;. ,e;epwkhw;wk; epakpg;gpd; rktYg;Gs;spapy; Vw;glNtz;Lk;. fhl;b mjd; 

madhfhj> madhfpa tbtq;fspy; njspthd tpj;jpahrkhd epwq;fisf; nfhz;bUf;Fk;. 

,e;j ,Utbtq;fSk; fhl;b fiuf;fg;gl;l fiurypd; pH cld; njhlHGilad. xU mkpy 

-%yf; fhl;b epwkhw;wj;ijf; fhz;gpf;Fk; pH mjd; mkpyf; $l;lg;gpupif khwpypapdhy; 

jPHkhdpf;fg;gLk;. xU GNuhj;jpupf;F nkd;dkpyk; HIn MfTs;s xU fhl;bapy; gpd;tUk; 

$l;lg;gpupifj; jhf;fk; epfOk;. 

HIn(aq) + H2O(l) ⇌ H3O
+(aq) + In–(aq)

[In- (aq)]

[In- (aq)]

[HIn(aq)] 

[HIn(aq)] 

-log[H3 O
+ (aq) ] = -logKIn+ log 

pH= pKIn + log  

rkd;ghl;by; xt;nthU gf;fj;jpYk; kiw klf;ifia vLj;J pH If; fhz;gjw;F kPs 

xOq;FgLj;Jk;NghJ guPl;irakhd rkd;ghL fpilf;fpd;wJ.
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[H3 O
+ (aq)] [In– (aq)]
[HIn(aq)]

               KIn =

fhl;bapd; ,Utbtq;fs;> HIn, In-  vd;gd tpj;jpahrkhd epwq;fis cilad. fhl;bia 

cila fiurypd; epwk;> HIn ,d; nrwpT Fiwe;J In- ,d; nrwpT mjpfupf;Fk;NghJ 

njhlHe;J khw;wk; milAk;. HIn IAk; In- IAk; rkkhd msT ,yFj;jd;ikAld; 

fz;lwpag;glyhk; vdf; fUjpdhy; ,U epwq;fspdJk; jhz;ly; epiyia ,U nrwpTfSk; 

rkkhfTs;sNghJ eLg;Gs;spapy; milAk; my;yJ pH MdJ fhl;bapd; pKIn ,w;F 

rkkhfTs;sNghJ milAk;. rktYg;Gs;spAk; KbTg; Gs;spAk; xj;jpUf;Fk; MfNt 

rktYg;Gs;spapy; pH ,w;F rkkhd pKIn cila fhl;biaj; njupT nra;J epakpg;igf; 

fhl;bapd; epwk; jpUj;jkhf HIn ,w;Fk; In- ,w;Fk; ,ilg;gl;l miuthrp topapy; cs;s 

tiuf;Fk; njhlHe;jhy; rktYg;Gs;spAk; KbTg; Gs;spAk; nghUe;Jk;.

Jujp\;ltrkhf> rktYg;Gs;spapy; jpUj;jkhd pH mg+HtkhfNt njupAk;. Nkyjpfkhf> 

epwkhw;wk; Ez;zpajhf ,Ue;jhy; HIn, In- Mfpadtw;wpd; nrwpTfs; rkkhf cs;s 

epiyiaf; fz;Lgpbg;gJ fbdkhf ,Uf;fyhk;. HIn> ,d; nrwpT In- ,d; nrwptpYk; 

gj;J klq;F $Ljyhf ,Ug;gpd; fhl;bf; fiurypd; epwk; HIn> ,d; epwkhfTk;> HIn> 
,d; nrwpT In- ,d; nrwptpYk; gj;J klq;F Fiwthf ,Ug;gpd; In- ,d; epwKilajhf 

,Ug;gjhfTk; ehk; fUjpdhy; fhl;bapd; epwkhw;wj;ij mtjhdpf;ff; $ba xU pH 
tPr;ir cUthf;fyhk;.

mjhtJ fhl;b NghjpasT mkpy Clfj;jpy; fhzg;gbd;> rkepiy ,ypr;rw;wNyaupd; 

jj;Jtg;gb ,lg;Gwkhf efHe;J fhl;bapd; jiyikahd epwk; madhf;fkilahj 

tbtj;jpd; HIn epwkhFk;. kWgf;fkhf> xU %y Clfj;jpy;> rkepiy tyg;Gwkhf efHe;J 

fiurypd; epwk; ,iz%yj;jpd; In- epwkhftpUf;Fk;. MfNt fhl;bapd; fhz;gpf;Fk; 

epwj;ij vjpHT $w ehq;fs; gpd;tUk; nrwpTfspd; tpfpjj;ijg; gad;gLj;jyhk;.

[In- (aq)]

[In- (aq)]

1

10

[HIn(aq)] 

[HIn(aq)] 

10

  1

pH= pKIn + log  

pH= pKIn + log  

≥10

≥10

pH= pKIn -1

pH= pKIn +1

∴ HIn mkpyj;jpd; epwk; Nkd;ikailAk;> njd;gLk;>

Mf cs;s nghOJ

Mf cs;s nghOJ

,iz %yk; In- ,d; epwk; Nkd;ikailAk;> njd;gLk;.
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cU 2.23 xU fhl;bapd; elj;ij> HIn(aq) + H2O(l) = H3O
+(aq) + In–(aq)

xU fhl;bapd; KbTepiyg;Gs;sp xU Fwpg;gpl;l pH ,y; epfohJ: xU Fwpg;gpl;l pH tPr;rpDs; 

KTepiyg;Gs;sp epfOk;. nrad;Kiwapy; epakpg;G tiugpd; epiyf;Fj;Jg; gFjpapy; KbT 

epiyg; Gs;spia cila fhl;bia ehk; njupT nra;Nthk;. fhuzk; rktYg;Gs;spAk; 

tiugpd; epiyf;Fj;Jg; gFjpapy; fhzg;gLk; ,t;thwhd njupT rktYg;Gs;spapy; pH> 
fhl;b epwkhw;wj;ijf; fhz;gpf;Fk; tPr;rpDs; cs;sij cWjpg;gLj;Jk;. cjhuzkhf 

NaOH apw;Fk; HCl apw;Fk; ,ilapyhd epakpg;gpw;F gpNdhj;jyPd; xU nghUj;jkhd fhl;b 

MFk;.  gpNdhj;jyPd; mkpyk;> eLepiy Mfpa fiury;fspy; epwkw;wJ> Mdhy; %yf; 

fiury;fspy; rptg;Gr; NrHe;j nkd;rptg;G epwk; cilaJ. pH = 8.3 y; fhl;b epwkw;wJ  
vd;gij mstPLfs; fhz;gpf;fpd;wd> Mdhy; pH 8.3 I kPWk; nghOJ rptg;G NrH 

nkd;rptg;G epwkhf khWtjw;F Muk;gpf;fpd;wJ. cU 2.21 ,y; fhl;bathW rktYg;Gs;spf;F 

mz;ikapy; pH tiugpd; epiyf;Fj;Jj; jd;ik Fwpg;gJ>  kpfr; rpwpa msT NaOH Ir; 
~ 0.05 cm3  NrHj;jy; fiurypd; pH ,y; ngUksT mjpfupg;ig Vw;gLj;Jtij MFk;. 

vdpDk; Kf;fpakhdJ ahnjdpy;> pH tiugpd; epiyf;Fj;Jg;gFjp> gpNdhj;jyPd; epwkw;w 

epiyapypUe;J rptg;Gr; NrH nkd;rptg;G epwkhFk; tPr;ir cs;slf;Ffpd;wJ.

,t;thwhd xd;Wf;nfhd;W xw;Wik epfOk; Nghnjy;yhk;> epakpg;gpd; rktYg;Gs;spiaf; 

fz;Lgpbf;ff; fhl;biag; gad;gLj;jyhk;.

ml;ltiz 2.4 rpy nghJthd mkpy - %yf; fhl;bfs; 

fhl;b mkpyj;jpy; epwk; %yj;jpy; epwk; pH  tPr;R pK In
ijNkhy; ePyk; rptg;G kQ;rs; 1.2 - 2.8 1.7
GNuhNkhgPNdhy; ePyk; kQ;rs; Cjh 3.0 - 4.6 4.1
nkijy; nrk;kQ;rs; nrk;kQ;rs; kQ;rs; 3.1 - 4.4 3.7
nkijy; rptg;G rptg;G kQ;rs; 4.2 - 6.3 5.0
FNshNuhgPNdhy; rptg;G kQ;rs; rptg;G 5.2 - 6.8 6.0
GNuhNkhijNdhy; ePyk; kQ;rs; ePyk; 6.0 - 7.6 7.1
fpupNrhy; rptg;G kQ;rs; rptg;G 7.2 - 8.8 8.2
gpNdhj;jyPd; epwkw;wJ rptg;G Nru; nkd;rptg;G 8.3 - 10.0 9.6
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cU 2.24 rpy fhl;bfspd; epwkhw;w pH  tPr;Rfs;

kyfapl;L gr;ir

ijNkhy; ePyk;

nkijy; nrk;kQ;rs;

GNuhNkhfpupNrhapl; gr;ir

nkijy; rptg;G

GNuhNkhijNkhy; ePyk;

fpupNrhy; rptg;G

gpNdhj;jypd;

ijNkhy;g;jypd;

`yprupd;kQ;rs;

xU epakpg;gpw;Ff; fhl;biaj; njupT nra;jy;

VjhtJ fhl;b epwkhw;wj;ijf; fhzgpf;Fk; rhHgstpyhd gue;j pH fspd; tPr;R> xU 
epakpg;gpd; rhj;jpaj;jd;ikf;fhd Nkyjpf tiuaiwfSf;F ,lq;nfhLf;fpd;wJ. epakpg;gpd; 

tOit ,opthf;f my;yJ epakpg;ig Vw;Wf; nfhs;sf;$ba caHe;j jpUj;jj;Jld; 

epfo;j;Jtjw;F> fhl;bapd; KO epwj; jhz;lYk;> rktYg;Gs;spf;F mz;ikapy; epfOk; 

rLjpahd pH jhz;lypDs; fhzg;gly; Ntz;Lk;. vdNt cU 2.25 (a)  apy; 0.1 mol dm-3   
NaOH  cld; 0.1 mol dm-3 mrw;wpf;F mkpy epakpg;gpy;> gpNdhj;jyPd; nghUj;jkhd fhl;bahf 

,Ug;gij ehk; ghHf;fyhk;. kWGwkhf nkijy; rptg;G> nghUj;jkhd fhl;bay;y> mjd; 

epwkhw;wk;> Muk;g rLjpahd pH mjpfupg;gpw;F Kd;G Muk;gpf;fpd;wJ> ,jdhy; rhHgstpy; 

ngupa fdtsTfspd; tPr;rpy; fhzg;gLk;. KjypNyNa epfOk; epwkhw;wk; jpUj;jkw;w 

ngWNgWfisg; ngWtjw;fhd epfo;jfit mjpfupf;fpd;wJ> mj;Jld; rhj;jpakhd  

KbTg;Gs;sp fdtsTfspd; tPr;Rj; jpUj;jk; Fiwe;j ngNgWfisg; ngWtjw;fhd 

epfo;jfit mjpfupf;fpd;wJ. cU 2.25(b) 0.1 mol dm-3 HCl cld; 0.1 mol dm-3 NaOH ,d; 
epakpg;gpw;F mjhtJ td;dkpyk; vjpH td;%y epakpg;gpy; gpNdhj;jyPd;> nkijy; rptg;G 

Mfpa ,Ufhl;bfisAk; cgNahfpf;fyhk; vd;gijf; fhl;Lfpd;wJ.
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epakdp (NaOH) fdtsT / cm3 epakdp (NaOH) fdtsT / cm3

rktYg; Gs;sp rktYg; Gs;spgpNdhj;jyPd; 

epwkw;w tPr;R

gpNdhj;jyPd; 

epwkw;w tPr;R

nkijy; rptg;G 

epwkw;w tPr;R

nkijy; rptg;G 

epwkw;w tPr;R

cU 2.25 jug;gl;l xU epakpg;gpw;Fg; nghUj;jkhd fhl;biaj; njupT nra;jy; nkd;dkpy - 

td;%y epakpg;gpw;F gpNdhj;jyPd; nghUj;jkhd fhl;bahFk;. nkijy; nrk;kQ;ry; 

fhl;bf;F (a)  apy; fhl;bathW epwkw;w pH tPr;R> rktYg;Gs;spf;F mz;ikapYs;s 

pH khw;w tPr;rpapDs; fhzg;gltpy;iy. (b) apy; fhl;bathW xU td;dkpyj;jpw;Fk; 
td;%yj;jpw;Fk; ,ilapyhd epakpg;gpw;F ,U fhl;bfSk; gad;gLj;jyhk;. 

2.3 jhq;fw; fiury;fs;

vspa gupNrhjid %yk;> 1.0 dm3 ePupw;F nrwpe;j HCl ,d; 0.10 cm3 Nghd;w rpwpa 

fdtsitr; NrHf;Fk;nghOJ pH  7.0 ,ypUe;J 3.0 ,w;F efUtij ehk; mtjhdpf;fyhk;. 

mj;Jld; 1.0 dm3 ePupw;F mz;zsthf 0.1 cm3 nrwpe;j NaOH Ir; NrHj;jy; pH I 
7.0 ,ypUe;J 11.0 ,w;F efHj;Jfpd;wJ. mNjNeuk; mNj HCl I my;yJ NaOH I 
nkd;dkpyk;> mjd; ,iz%yk; Mfpa ,uz;Lk; 0.10 mol dm-3 MfTila xU fiurypDs; 

NrHf;Fk;nghOJ pH ,y; Vw;gLk; khw;wk; Gwf;fzpf;fj; jf;fjhfTs;sJ. ,t;thwhd 

fiury;fs; jhq;fw; fiury;fs; vd miof;fg;gLk;> mtw;wpd; jhq;fw; njhopw;ghL pH 
,w;Fk; ,iz nkd;dkpyk; / nkd;%yr; Nrhbfspd; rhHGr; nrwpTfSf;Fkpilapyhd 

njhlHgpd; tpistpdhyhd gydhFk;.

mjhtJ xU jhq;fw; fiuryhdJ xU nkd;dkpyk; my;yJ nkd;%yk; mj;Jld; mjd; 

cg;gpdJk;  xU  fiuryhFk;.  ,f;fiurypw;F  rpwpa msTfspy; mkpyk; my;yJ 

%yj;ijr; NrHf;Fk;nghOJ  pH khw;wq;fis vjpHf;Fk; Mw;wy; cz;L.

xU jhq;fw; fiury; ,iz nkd;dkpyk; / nkd;%yk; Nrhbia cila xU fiury;> 

rpwpa fdtsTfs; xU td;dkpyk; my;yJ td;%yj;ijr; NrHf;Fk;nghOJ pH Vw;gLk; 
khw;wj;ij vjpHf;Fk;.

NkYs;s tiutpyf;fzj;jpd;gb> xU jhq;fw;fiury; mjw;Fr; NrHf;fg;gLk; VjhtJ OH-  

mad;fSld; jhf;fKWtjw;Fr; rhHgstpy; ngupa nrwptpy; mkpyj;ijf; nfhz;bUf;f 

Ntz;Lk;. mj;Jld; NrHf;fg;gLk; VjhtJ H+ mad;fSld; jhf;fKWtjw;F xj;j nrwpT 

%yj;ijf; nfhz;bUf;f Ntz;Lk;. jhq;fw; fiurypd; mkpyk;> %yk; Mfpa $Wfs; xU 

eL epiyahf;fw; jhf;fj;jpy; xd;iwnahd;W cl;nfhs;shJ / mopf;fhJ ,Uf;f Ntz;Lk;. 

,j;Njit xU ,iz mkpy - %yr; Nrhbahy; g+u;j;jpahf;fg;gLk;. cjhuzkhf xU 

nkd;dkpyk; mjd; ,iz %yKk; (xU cg;gpdhy; toq;fg;gLk;) my;yJ xU nkd;%yKk; 

mjd; ,iz mkpyKk; cila (XU cg;gpdhy; toq;fg;gLk;.) mkpyj;jpd; pKa  my;yJ 

%yj;jpd; pKb vd;gd gw;wpa mwpTlDk; cg;G mkpyk; Mfpadtw;wpd;  my;yJ cg;G> 

%yk; Mfpadtw;wpd; tpfpjj;ijf; fl;Lg;gLj;Jtjd; %yKk; njupe;j pH cila jhq;fw; 

fiury;fis ehk; jahupf;fyhk;. mrw;wpf; mkpyj;ijAk; Nrhbak; mrw;Nww;iwAk; nfhz;l 

fyit mz;zsthf pH 4.75 cila jhq;fw; fiuryhfj; njhopw;gLk;. mNkhdpak; 

FNshiul;ilAk; mNkhdpahitAk; cila fyit mz;zsthf pH 9.25 cila 

jhq;fw; fiuryhfj; njhopw;gLk;. xg;gplf; $ba msTfspy; mrw;wpf;F mkpyj;ijAk; 
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(CH3COOH)  mjd; cg;G Nrhbak; mrw;Nww;iwAk; (CH3COONa)  ePupw;Fr; NrHj;Jj; 
jahupj;j jhq;fw; fiuriyf; fUJNthk;. mkpyj;jpdJk; mjd; ,iz %yj;jpdJk; 

(CH3COONa ,ypUe;J ngw;w) rkepiyr; nrwpTfis mtw;wpd; Muk;gr; nrwpTfSf;Fr; 

rkk; vdf; fUJf. nghJ madpd; gpurd;dk; nkd;dkpyk; / nkd;%yj;jpd; gpupifiaf; 

Fiwf;Fk;. ,t;tpUgjhHj;jq;fisAk; cila fiurypw;F ,lg;gLk; mkpyj;ij my;yJ 

,lg;gLk; %yj;ij eLepiyahf;Fk; Mw;wy; cz;L. fiurypYs;s td;kpd;gFnghUs; 

CH3COONa ePupy; Kw;whfg; gpupifailAk;.

CH3COONa(aq) → CH3COO-(aq) + Na+(aq)

mkpyj;ijr; NrHj;jhy;> H+ mad;fs; jhq;fw; fiurypYs;s ,iz %yj;jpdhy;> CH3COO¬  

gpd;tUk; rkd;ghl;bw;fpzq;f cl;nfhs;sg;gLk; / eLepiyahf;fg;gLk;.

CH3COO-(aq) + H+(aq) ⇌ CH3COOH(aq)

jhq;fw; njhFjpf;F %yj;ijr; NrHj;jy;> OH-  mad;fs; jhq;fw;fiurypYs;s mkpyj;jpdhy; 

eLepiyahf;fg;gLk;.

CH3COOH(aq) + OH-(aq) ⇌ CH3COO-(aq) + H2O(l)

,NjNghd;W xg;gplj;jf;f msTfs; mNkhdpahitAk; (NH3)  mjd; cg;G mNkhdpak; 

FNshiul;ilAk; (NH4Cl) ePupw;Fr; NrHj;Jj; jahupj;j jhq;fw; fiuriyf; fUJf. nghJ 

madpd; gpurd;dk; nkd;%yk; NH3 apd; $l;lg;gpupifia xLf;Ftjd; %yk; mjd; ,iz 

mkpyk; (NH4Cl) Mfpadtw;wpd; rkepiyr; nrwpTfis mtw;wpd; Muk;gr; nrwpTfSf;Fr; 

rkk; vdf; fUjyhk;. ,t;tpU gjhHj;jq;fisAk; nfhz;Ls;s xU fiurypw;Fr; 

NrHf;fg;gLk; mkpyj;ij my;yJ NrHf;fg;gLk; %yj;ij eLepiyahf;Fk; Mw;wy; cz;L. 

fiurypYs;s td;kpd;gFnghUs;> (NH4Cl) ePupy; Kw;whff; $l;lg;gupifailfpd;wJ. 

NH4Cl(aq) → NH4
+(aq) + Cl-(aq)

xU mkpyj;ijr; NrHgpd;> H+ mad;fs; jhq;fw;njhFjpapYs;s %yj;jpdhy; cl;nfhs;sg;gLk; 

/ eLepiyahf;fg;gLk;.

NH3(aq) + H+(aq)  ⇌  NH4
+(aq)

xU %yj;ijr; Nru;j;jhy;> OH-  mad;fs; jhq;fw;njhFjpapYs;s> ,iz mkpyj;jpdhy; 

NH4
+  gpd;tUk; rkd;ghl;bw;fpzq;f clnfhs;sg;gLk; / eLepiyahf;fg;gLk;.

NH4
+(aq) + OH-(aq)   ⇌  NH3(aq) + H2O(l)

jhq;fw; fiury;fspd; pH ,w;fhd nghJthd Nfhit

xU ePHf;fiurypYs;s nkd;dkpyk;> HA> mjd; ,iz nkd;%yj;jpd; cg;G NaA 
Mfpatw;wpy; epfOk; gpd;tUk; jhf;fq;fisf; fUjjpw;nfhz;L xU nghJthd jhq;fw; 

rkd;ghl;il epWtyhk;. fiurypYs;s ,dq;fs; njhlHghd jhf;fq;fs; gpd;tUkhW:

NaA(aq)  →  Na+(aq) + A–(aq)

HA(aq)+ H2O(l) ⇌ H3O
+(aq)+ A–(aq)

2H2O(l) ⇌ H3O
+(aq)+ OH–(aq)

,q;F ehk; [A–(aq)]  I NaA apypUe;J ngw;w [A–(aq)] apd; nrwpthff; fUjyhk;> nghJ 
madhff; fhzg;gLk; A–(aq) tpdhy; HA apd; gpupif xLf;fg;gLfpd;wJ. vk;kplKs;s 

nkd;dkpyj;jpd; Ka  apw;fhd Nfhitapy; ,g;gjq;fisg; gpujpapl>

[H3 O
+ (aq)]  [A- (aq)]
[HA(aq)]

               Ka =

ePupypUe;J ngwg;gLk; H3O
+, OH- Mfpatw;wpd; nrwpTfisg; Gwf;fzpf;fyhk;> ,g;ngW 

khdq;fs; HA, NaA vd;gdtw;wpd; Muk;gr; nrwpTfSld; xg;gpLk;nghOJ kpfr; rpwpad. 
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MfNt

[HA(aq)]  
[A- (aq)]

          [H3 O
+ (aq)]  =    Ka 

,Wjpahf ehk; ngWk; rkd;ghL

 [A- (aq)]
[HA(aq)] 

          pH =   pKa + log 

my;yJ

[,iz %yk;]
[mkpyk;] 

          pH =   pKa + log 

mjhtJ Henderson-Hasselbalch  rkd;ghL

,e;j Henderson-Hasselbalch rkd;ghL> xU jhq;fw;fiurypd; pH I fzpg;gjw;F> td;dkpyk;> 

td; %yk; vd;gdtw;iwr; NrHf;Fk; NghJ Vw;gLk; pH khw;wj;ijj; jPHkhdpg;gjw;F xU 

vspa topiaj; jUfpd;wJ.

cjhuzk;  2.22

pH 9.0  cila jhq;fw;fiuriyj; jahupg;gjw;F 1.0 dm3, 0.10 mol dm-3 NH3 
fiurypDs; Nrfupf;fg;gl Ntz;ba NH4Cl %y;fspd; vz;zpf;if ahJ? Kb(NH3) 
= 1.8  10-5

tpil

 [NH4
+ (aq)] [OH- (aq)]
[NH3 (aq)] 

               Kb =

 [NH3(aq)] 
[OH- (aq)] 

          [NH4
+ (aq)] = Kb

0.10 mol dm-3

1.0 ×10-5 mol dm-3 =1.8 ×10-5  mol dm-3 ×

  =0.18 mol dm-3

NH4
+ %y;fspd; vz;zpf;if = 0.18 mol dm-3  ×  1.0 dm3

                                          = 0.18 mol

NH3(aq) + H2O(l)   ⇌ NH4
+ (aq)  +  OH–(aq)

Kjypy; ehk; [NH4
+(aq)] kjpg;gpl Ntz;Lk;. 

= 1.8 ×10-5

fiurypd; pH  njupe;jpUg;gjpdhy; [OH- (aq)]  If; fzf;fplyhk;.

pOH = 14 – pH  = 5.0  MfNt [OH- (aq)] =  1.0 ×10-5  mol dm-3
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cjhuzk;  2.23

1.0 mol dm-3 CH3COOH IAk; 2.0 mol dm-3 CH3COONa IAk; cila jhq;fw; 

njhFjpapd; pH If; fzpf;Ff. 1.0 dm3 ,f;fiurypDs; 0.10  %y; HCl  Ir; 
NrHj;j gpd;G cs;s jhq;fw; njhFjpapd; pH ahJ? HCl Ir; NrHj;jnghOJ 

fiurypd; fdtstpy; khw;wk; ,y;iy vdf; fUJf.

Ka  (CH3COOH) = 1.8 ×10-5mol dm-3

tpil

CH3COONa(aq) tpypUe;J ngw;w nghJ mad; CH3COO–  cs;sjdhy;> CH3COOH 
,d; madhf;fj;ijAk; CH3COO- ,d; ePHg;gFg;igAk; Gwf;fzpf;fyhk; MfNt, 
[CH3COOH(aq)]  = 1.0 mol dm-3, [CH3COO–(aq)]  = 2.0 mol dm-3

[H3 O
+ (aq)] = 9.0 ×10-6 mol dm-3

pH = 5.05 

[H3 O
+ (aq)]  [CH3 COO- (aq)]

1.0

[CH3 COOH(aq)] 

2.0

               Ka =

 [H3 O
+ (aq)] =

= 1.8 ×10-5

× 1.8 ×10-5

1.0 dm3  jhq;fw; fiurypDs; 0.1 mol HCl Ir; NrHj;j gpd;G [H+(aq)] = 0.10 mol 
dm-3  HCl mkpyj;jpd; Kw;whd madhf;fk; epfo;fpd;wJ.

 HCl(aq)    →       H+(aq)  + Cl-(aq)

 0.10           0.10         0.10    mol dm-3

gpd;G HCl ,ypUe;J ngw;w H+ MdJ 2.0 mol dm-3 CH3COONa  ,dhy; eLepiy 

ahf;fg;gLfpd;wJ.

 H+(aq)  + CH3COO– (aq)    ⇌     CH3COOH(aq)

 0.10              0.10                 0.10           mol dm-3

(jhf;fj;jpw;fhd rkepiy khwpyp kpf caHT> MfNt jhf;fk; Kw;Wg; ngWtjhff; 

fUjyhk;> 0.10 mol dm-3 CH3COOH Ij; jUfpd;wJ.

1.0 dm3  fiurypYs;s mrw;wpf;F mkpy %y;fs;> mrw;Nww;W mad;fspd; 

%y;fs; gpd;tUkhW>

CH3COOH(aq)  = 1.10 mol  my;yJ  [CH3COOH(aq)]  = 1.10 moldm-3

CH3COO– (aq)  = 1.90 mol   my;yJ  [CH3COO–(aq)] =   1.90 moldm-3

,g;ngWkhdq;fis Ka apw;fhd Nfhitapy; gpujpapl

[H3 O
+ (aq)] = 1.04 ×10-5 mol dm-3

pH = 4.98

1.1
1.9

× 1.8 ×10-5[H3 O
+ (aq)] =
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Fwpg;G : jhq;fw;fiurypd; Muk;g mkpyr; nrwpTk; cg;Gr; nrwpTk; rkk; vdpd; 

cjhuzkhf 1. 0 mol dm-3  vdpd; xU mkpyKk; my;yJ %yKk; ,lhjNghJ> 

vkf;Ff; fpilg;gJ>

= 1.8 ×10-5

[H3 O
+ (aq)] = 1.8 ×10-5

pH = 4.74

1.0
1.0

 [H3 O
+ (aq)] =

mjhtJ pH = pKa

,jidr; rkd;ghl;ilg; gpuNahfpj;J ,yFtpy; tpsq;fpf; nfhs;syhk;.

1.0
1.0

 [A- (aq)]
[HA(aq)] 

          pH =   pKa + log 

          pH =   pKa + log 

          ∴ pH =   pKa  

cjhuzk; 2.24

0.020 mol dm-3 NH3 iaAk; 0.030 mol dm-3 NH4Cl IAk; cila jhq;fw;fiurypd; 

pH If; fzpf;Ff. 0.10 dm3 jhq;fw; fiurypDs; 1.00 cm3 , 0.10 mol dm-3 NaOH 
Ir; NrHj;j gpd;G fiurypd; pH If; fhz;f. NH4

+ ,d; mkpy madhf;f khwpyp 

5.70 × 10–10mol dm-3  

tpil

ehk; gpd;tUk; rkd;ghl;il Neubahf cNahfpf;fyhk;.

 [NH3(aq)] 
[NH4

+(aq)] 
 pH =   pKa + log 

(0.02)
(0.03)

 pH =   9.24+ log 

 pH =   9.06

NrHf;fg;gLk; NaOH ,d; xU gFjp NH4
+ I NH3 Mfg; gpd;tUk; jhf;fk; 

fhuzkhf khw;Wk;.

NH4
+(aq) + OH–(aq) ⇌ NH3(aq) + H2O(l)

,j;jhf;fj;jpw;fhd rkepiy khwpyp caHthdjhy;> ,j;jhf;fk; Kw;Wg;ngWtjhff; 

fUjyhk;. MfNt Gjpa NH4
+ ,NH3

  nrwpTfs;>

[NH4
+(aq)] = 

Muk;g NH4
+%y;fs; - Nru;j;j OH- %y;fs;

nkhj;jf; fdtsT
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[NH3(aq)] = 
Muk;g NH3 %y;fs; + ,lg;gl;l OH- %y;fs;

nkhj;jf; fdtsT

[NH4
+(aq)] = 

(0.03)×(0.1)  -(0.1)×(1.0 ×10-3)

0.101
mol dm-3  = 0.029 mol dm-3

[NH3(aq)] = 
(0.02)×(0.1)  + (0.1)×(1.0 ×10-3)

                   (0.101)
= 0.021 mol dm-3

 [NH3(aq)] 
[NH4

+(aq)] 
 pH =   pKa + log

(0.021)
(0.029)

 pH =   9.24+ log 

 pH =   9.10 

NkYs;s cjhuzq;fspypUe;J> rpwpjsT mkpyk; my;yJ rpwpjsT %yk; NrHj;jy; jhq;fw; 

fiurypd; pH I Fwpg;gplj;jf;fsT khw;whJ vdg; ghHj;Njhk;. ,e;jj; jd;ik cU 2.26 

tpy;  tpsq;fg;gLj;jg;gl;Ls;sJ.  ,jpy;  mkpyk; my;yJ %yk; jhq;fw; fiurypDs; 

NrHf;fg;gly;> ePupDs; mkpyk; my;yJ %yk; NrHf;fg;gLtJld; xg;gplg;gl;Ls;sJ. mj;Jld; 

ntt;NtW nrwpTfis cila mkpy - %yr; NrhbfSila jhq;fw; fiury;fSk; 

xg;gplg;gl;Ls;sd. cU 2.27 mkpyk; my;yJ %yk; Nru;f;fg;gLk; nghOJ jhq;fw; 

fiury;fspy; eilngWk; epfo;Tfis tpsf;Ffpd;wJ. ,Wjpahfg; gpd;tUtdtw;iwj; 

jhq;fw; fiury;fspd; mbg;gilr; rpwg;gpay;Gfshff; fUjyhk;.

(i) rhHgstpy; ngupa nrwpTfis cila xU nkd;dkpyj;ijAk; (nkd;%yk;) mjd; 

,iz %yj;ijAk; (mkpyk;) nfhz;Ls;sJ.

(ii) mkpyj;ij ,Lk;nghOJ> mJ ,iz %yj;Jld; jhf;fKWfpd;wJ.

(iii) %yj;ijr; NrHf;Fk;nghOJ> mJ ,iz mkpyj;Jld; jhf;fKWfpd;wJ.

(iv)  pH MdJ mkpyj;jpw;Fk; %yj;jpw;Fk; ,ilapyhd tpfpjj;ij cgNahfpj;Jj; 

jPHkhdpf;fg;gLfpd;wJ.

,r; rpwg;gpay;Gfs; cU 2.26> cU 2.27 vd;gdtw;wpy; tptukhf tpsf;fg;gl;Ls;sd.
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cU 2.26 mkpyj; jd;ikAila> %yj;jd;ik cila jhq;fw; fiury;fspd; jhq;fw; njhopw;ghL 

KiwNa (a), (b) Mfpatw;wpy; jug;gl;Ls;sd.   

NaOH fdtsT / cm3 HCl fdtsT / cm3

ePu;

ePu;

jhq;fw; fiurypy; mkpyj;jpdJk; cg;gpdJk; (,iz %yk;) typik caHthfTs;sNghJ> 

mkpyk; my;yJ %yk; NrHf;Fk;NghJ Vw;gLk; pH khw;wk; ,opthfTs;sJ. ePupw;F mkpyk; 

my;yJ %yk; NrHf;Fk;NghJ> jdpNa mkpyj;jpw;F (my;yJ jdpNa %yj;jpw;F) mkpyk; 

my;yJ %yk; NrHf;Fk;NghJ Vw;gLk; pH khw;wKk; xg;gPl;bw;fhfj; jug;gl;Ls;sd.

jhq;fw; fiurypd; 

Muk;g pH my;yJ 

[A-(aq)] / [HA(aq)]

jhq;fw; fiurypd; 

,Wjp pH Muk;gj;jpw;F 

mz;ikapYs;sJ. 

,lg;gLk; OH-(aq) 
A-(aq) ,dhy; khw;wPL 

nra;ag;gLfpd;wJ. mj;Jld;  

[A-(aq)] / [HA(aq)] Vwj;jho 
xNu khjpupahf cs;sJ.

H+(aq) I ,l;lJk; ,lg;gLk; 
H+(aq) MdJ A-(aq) ,dhy; 

khw;wPL nra;ag;gLk;. 

mj;;Jld; [A-(aq)] / [HA(aq)] 
Vwj;jho xNu khjpupahf 

cs;sJ.

cU 2.27 jhq;fw; njhopw;ghl;bd; RUf;fk;

nkd;%yj;jpw;Fk;> nkd;dkpyj;jpw;Fk; ,ilapyhd nrwpT tpfpjk; 0.1 ,w;Fk; 10 ,w;Fk; 

,ilg;gl;ljhfTs;sNghJ mkpy - %y jhq;fw; fiury;fs; ,Ug;gjhf ehk; fUJNthk;. 

Henderson–Hasselbalch  rkd;ghl;ilg; gpuNahfpf;f>
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 1
10 

 pH =   pKa + log 

 10
  1

 pH =   pKa + log 

   pKa-1 

   pKa+1 

         ∴pH = pKa ±1

vdNt mkpy - %yj; jhq;fw; fiury;fs; pH = pKa ±1 tPr;rpDs; ,Ug;gijf; fhzyhk;.

2.4 fiujpwd; rkepiyfs;

ePupy; mad; jpz;kq;fspd; fiujpwd; ngupJk; khWgLk;. ,tw;wpy; rpy (fy;rpak; 

FNshiul;L> Nrhbak; FNshiul;L) ePupy; kpfTk; fiuaf;$bait. ,it  ,aw;ifapy; 

ePiu cwpQ;Rk;. (ePH fhl;Lfpd;w) jd;ik cilad. kw;Wk; tspkz;lyj;jpYs;s 

ePuhtpiaAk; cwpQ;rf; $bad. Vidait kpff; Fiwthd fiujpwid cilajhf 

,Ug;gjdhy; mit nghJthff; fiuakhl;lnjd vd miof;fg;gLfpd;wd. fiujpwd; 

gy fhuzpfspy; jq;fpAs;sJ. mtw;wpy; Kf;fpakhdit> cg;gpd; rhyf ntg;gTs;Siw 

kw;Wk; fiurypYs;s mad;fspd; fiug;ghNdw;w ntg;gTs;Siw vd;gd xU cg;ghdJ 

fiug;ghdpy; fiutjw;F mtw;wpd; mad;fSf;fpilapyhd td;ikahd ftHr;rp 

tpirahdJ (rhyf ntg;gTs;Siw) mad; - fiug;ghd; ,ilj;jhf;fq;fspdhy; kPwg;gly; 

Ntz;Lk;. mad;fspd; fiug;ghNdw;w ntg;gTs;SiwahdJ fiug;ghNdw;wk; vd;Dk; 

gjj;jhy; Fwpg;gplg;gLfpd;wJ. ,J vg;NghJk; kiwahFk;. mjhtJ> fiug;ghNdw;wr; 

nrad;Kiwapd;NghJ rf;jp ntsptplg;gLk;. fiug;ghNdw;w ntg;gTs;Siwapd; msT 

fiughdpd; jd;ikapy; jq;fpAs;sJ. Kidthf;fkw;w fiug;ghid vLj;jhy; (gq;fPL) 

fiug;ghNdw;w ntg;gTs;Siw rpwpjhFk;. vdNt cg;gpd; rhyf ntg;gTs;Siwia 

kPwg; NghJkhdjhf ,y;iy. ,jd; tpisthf cg;ghdJ Kidthf;fkw;w fiug;ghdpy; 

fiuahJ. nghJthd tpjpahf xU cg;G xU Fwpg;gpl;l fiug;ghdpy; fiutjw;F> mjd; 

fiug;ghNdw;w ntg;gTs;SiwahdJ mtw;wpd; rhyf ntg;gTs;SiwapDk; ngupjhf 

,Uf;f Ntz;Lk;. ,jdhy; gpd;Gs;sJ Kd;Gs;sjhy; kPwg;glyhk;. ,f;fUj;jpd;gb fiujpwd; 

vd;Dk; gjj;ijg; gpd;tUk; Kiwahy; tpsf;fpf;nfhs;s Muk;gpf;fyhk;. Kjypy; mad; 

cg;Gfspd; fiujpiwidg; ghHf;fTk;. gpd;G %yf;$w;Wr; NrHitfspd; / gq;fPl;Lr; 
NrHitfspd; fiujpwid tpsq;fpf; nfhs;sTk;. gpd;G epuk;gw; fiurypy; mupjpw; fiuAk; 

cg;GfSld; fiujpwd; cs;s NtWghl;ilf; fhzyhk;. 

2.4.1 mad; kw;Wk; gq;fPl;LNrHitfspd; fiury;fs;

fiury;fs; fiuak; kw;Wk; fiug;ghd; vDk; ,uz;L $Wfshy; Mdit. ntt;NtW 

tifahd fiury;fspw;F mNdf cjhuzq;fs; cs;sd. mitahtd> jpz;k - jpz;k 

(cNyhf - fyg;GNyhfq;fs;) jpz;k - jput (cg;G - ePH) jput - jput (mw;fNfhy; - ePH) 

jput - thA (Nrhlh Nghd;w FspHghdq;fs;) kw;Wk; thA - thA (tsp) vd;gd. ,jpy; 
njhFjpapy; ,U $WfSk; Vftpdkhfg; gq;fplg;gl;L xU mtj;ijapy; fhzg;gLij ehk; 

ghHf;fyhk;. ,g;gFjpapy; ehk; Kf;fpakhfj; jpz;k - jput njhFjpfisf; ifahSfpd;Nwhk;. 

,q;F fiug;ghd; ePH MFk; my;yJ ,d;ndhU tpjkhf mad; rkepiyfSld; 

ifahSfpd;Nwhk;.

mad; my;yJ gq;fPl;Lf; fiury; vd;gJ fiuaj;jpy; nrwpT rpwpjhf my;yJ fiury; 

kpfTk; Ijhf cs;sNghJ xU mtj;ijiaf; nfhz;Ls;s xU Vftpdf; fyit vd;gij 

ehk; mwpNthk;. cg;Gg; Nghd;w mad; fiurypy; NaCl ePupy; fiue;J Na+(aq) kw;Wk; Cl-

(aq) I cz;lhf;Fk;. mNj Neuj;jpy; gq;fPl;Lf; fiurypy; rPdp Nghd;w gq;fPl;Lg; gjhHj;jk; 

ePupy; fiuf;fg;gLfpd;wJ. mjhtJ mad; NrHitfs; mtw;iw xj;j mad;fshfg; 

gpupifailtjd; %yk; fiufpd;wd kw;Wk; gq;fPl;Lg; gjhHj;jq;fs; KO %yf; $whff; 

fiufpd;wd. vdNt gpd;tUk; jhf;fq;fs; %yk; ,t;tpU NrHitfisAk; vspjhf 

NtWgLj;jyhk;.
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mad; NrHitfs; NaCl(s) → Na+(aq) + Cl-(aq)  

gq;fPl;Lr; NrHitfs; C6H12O6(s) → C6H12O6(aq)

mad; fiury;fs; kpd;gFnghUl;fis cilajhy; flj;J jpwidf; fhl;Lfpd;wd.  

mNjNtis gq;fPl;L my;yJ %yf;$w;Wf; fiury;fs; kpd;gfhg;nghUl;fis cilajhy; 

kpd;idf; flj;j khl;lhjd vd mwptjw;F ,J ekf;F cjTfpd;wJ. mad; cg;Gfidf; 

fUjpdhy;> xt;nthU cg;Gk; mjd; rpwg;gpay;ghd fiujpwid cilaJ. ,J ntg;gepiyapy; 

jq;fpAs;sJ. gpd;tUk; %d;W tiffspy; cg;Gf;fis mtw;wpd; fiujpwd; mbg;gilapy; 

tifg;gLj;j KbAk;.

tif I fiuAk; - fiujpwd; > 0.10 mol dm-3

tif II rpwpjsT fiuAk; 0.01 mol dm-3 < fiujpwd; < 0.10 mol dm-3

tif III %d;W mupjpw; fiuAk; - fiujpwd; 0.01 mol dm-3

tof;fkhf 0.10 mol jpz;k NaCl ePupy; fiuf;fg;gl;L 1.00 dm3 fiuryhf;fg;gl;lhy; 

fiurypd; nrwpT 0.10 mol dm-3 MFk;. ,jd; tpisthf 0.10 mol dm-3 Na+(aq), 0.1 mol dm-3 

Cl- I cz;lhFtjd; %yk; Kw;whd $l;lw;gpupifiaf; fhl;Lfpd;wJ. 

NaCl(s) + ePu; → NaCl(aq)  →   Na+(aq) + Cl-(aq

      0.10  0.1         0.1     mol dm-3

fiujpwid tpsq;fpf; nfhs;tjw;F xU njhFjp epge;jidfisf; fUj;jpw;nfhs;s 

Ntz;Lk;. Kjypy; mjpfsT fiuak; fiuf;fg;gl;l epuk;gw; fiury; Njitg;gLfpwJ. 

mj;Jld; mupjpw; fiuAk; cg;Gf;fis vLj;jhy; XusT fiuak; kPjpahf ,Uf;f Ntz;Lk;.

MX(s)  ⇌   M+(aq) + X-(aq)

,e;epge;jidfspd; fPo; fiujy; tPjKk; gbjy; my;yJ gspq;fhjy; tPjKk; rkkhf 

,Ug;gjhy; njhFjpapy; gy;ypdr; rkepiy ,Ug;gij ehk; tpsq;fpf; nfhs;syhk;. 

,d;ndhU tpjkhf $wpdhy; njhFjp ,af;fr; rkepiyapy; cs;sJ vdyhk;. vspjhf 

gpd;tUk; rkd;ghL ,e;j epiyikia tpsf;Ffpd;wJ.

fiujy; jhf;fk;

$l;lw;gpupif 

rkepiy

gbjy; jhf;fk;

Neuk;

t
Pj
k
;

cU 2.28 epuk;gw; fiury;fspy; fiuahj jpz;kq;fspw;Fk; kw;Wk; fiurypYs;s mad; Jzpf;if 

fSf;FkpilNa xU ,af;fr; rkepiy fhzg;gLk;. vdNt Nrhbfs; njhlu;e;J 

jpz;kq;fis cz;lhf;Fk; kw;Wk; fiury; nray;Kiwapd; tPjKk; gbjy; tPjKk; 

rkdhFk;.

xU gjhHj;jj;jpd; fiujpwd;> Fwpg;gpl;l ntg;gepiyapy; epuk;gw; fiurypYs;s gjhHj;jj;jpd; 

rkepiyr;  nrwpT MFk;;. my;yJ fiujpwd; vd;gJ xU Fwpg;gpl;Ls;s ntg;gepiyapy;  

fiug;ghdpy; vt;tsT fiuaj;ijf; fiuf;f KbAk;. vd;gjw;fhd xU mstPL MFk;. 

vdNt mstwpg;ngWkhdk; Kf;fpakhf %yu;j; fiujpwd; vdr; nrhy;yg;gLfpd;wJ.                 

(mol dm-3) fiujpwid njuptpg;gjw;Fg; gad;gLj;jg;gLk; NtW myFfs; g dm-3, g cm-3                                                                                 
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vd;gd. fiujpwidg; gupNrhjid  uPjpahf msg;gjw;Fj; njupe;j fdtsT epuk;gw; 

fiuriyj; jahupg;gjw;Fj; Njitahd fiuaj;jpd; msitj; njupjy; mtrpakhFk;.

Fwpg;G :  cg;G MX ,d; epuk;gw; fiuriy ,uz;L tpjkhfj; jahupf;fyhk;.

i.   Neub Kiw  :- Nkyjpf MX cg;G Kfitapd; mbapy; kPjpahf ,Uf;Fk;tiu 

jpz;k MX cg;ig ePupDs; NrHj;J tpiuthff; fyf;fTk;.

ii.  kiwKf Kiw :- M+   If; nfhz;Ls;s xU fiury; X- If; nfhz;Ls;s kw;iwa 

fiury; ,U fiury;fisAk; xd;whff; fyf;fTk;. Fwpg;gpl;l epiyapy; MX ,d; 
epuk;gw; fiury; cUthFk;.

cjhuzk; 2.25

1.8 × 10-3 g AgCl jpz;kj;ij ePupy; Kw;whf fiug;gjd; %yk;  0.00dm3  

AgCl   ,d; epuk;gw; fiury; jahupf;fg;gl;lJ (AgCl : 143.4 g mol-1)  AgCl ,d; 
%yu;f;fiujpwidf; fzpf;f.

tpil

%yu;f;fiujpwid mol dm-3 vd;Dk; myfpdhy; nfhLf;fg;gLtjdhy; 

AgCl = 1.8 10-3 g / 143.4 g mol-1 = 1.26 × 10-5 mol

AgCl ,d; %y;fs; = 1.8 × 10-3g / 143.4 g mol-1 = 1.26 × 10-5 mol

%yu;f;fiujpwd; 1.26 × 10-5 mol/1.00 dm3 = 1.26 × 10-5mol dm-3

,jid ,d;ndhU myfpYk; nfhLf;fyhk;. 1.8   × 10-3 gdm-3

2.4.2 fiujpwd; ngUf;fk;> (fiujpwd; ngUf;f khwpyp)

jpz;k MX(s) mjd; epuk;gpa ePHf;fiurYld; njhLifapDs;sjhff; fUJf. epuk;gpa 

fiurypYs;s fiuahj jpz;kj;jpw;Fk; mjd; mad;fSf;Fkpilapyhd rkepiyahdJ> 

gpdtUk; rkd;ghl;bdhy; Fwpf;fg;gLfpwJ.

MX(s)  ⇌  M+(aq) + X-(aq)

rkepiy khwpyp K  MdJ gpd;tUk; rkd;ghl;bdhy; nfhLf;fg;gLfpwJ.

K = 
[M+(aq)] [X-(aq)]

[MX(s)]

J}a jpz;k gjhHj;jq;fspw;Fr; nrwpT khwpypahf cs;sjhy;>

K [MX(s)]=[M+ (aq)][X- (aq)]

∴Ksp  =  [M+ (aq)][X- (aq)]

Ksp fiujpwd; ngUf;fk; MFk;.

nghJthfg; gpd;tUk; rkepiyiaf; nfhz;bUe;jhy; MmXn(s)  ⇌  mMn+(aq)  +  nXm-(aq)

fiujpwd; ngUf;fk; Ksp = [Mn+(aq)]m[Xm-(aq)]n

Ksp  MdJ fiujpwd; ngUf;f khwpyp my;yJ vspjhff; fiujpwd; ngUf;fk; vdf; 

$wg;gLk;. kw;Wk; ,jd; NfhitahdJ> jhf;fp jpz;kkhifahy;  tpFjpiaf; nfhz;bUf;f 

khl;lhJ.  epuk;gpa fiury;fspw;F khj;jpuk; fiujpwd; ngUf;fk; tiuaWf;fg;gl;bUf;fpwJ 
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vd;gijf; Fwpg;gply; Ntz;Lk;. fiujpwd; ngUf;fj;jpd; ngupa ngWkhdq;fs; tpisTfs; 

rhjfkhf;fg;gLfpd;wd vd;gijf; fhl;Lk;. vdNt Ksp P ,d; ngupa ngWkhdq;fs; $basT 

mad;fis Fwpg;gjdhy; NrHitahdJ $basT fiujpwid cilajhFk;. tof;fkhf 

nrwpthdJ epak epge;jid rhHghf 1.0 mol dm-3 vd mstplg;gLk;NghJ> rkepiy 

khwpypapy; tpgupf;fg;gl;Ls;sthW ,jw;F ve;j myFfSk; ,y;iy. epak epge;jid 

gw;wpf; Fwpg;gplg;glhtpbd; fiujpwd; ngUf;ff; Nfhitapy; Njhd;Wk; nrwpTfs; rhHghd 

myFfisr; NrHj;jy; Ntz;Lk;. fiujpwd; ngUf;ff; Nfhitf;F Vw;gf; fiujpwd; ngUf;f 

myFfs; NtWgLk;. 

nghJthfr; rkepiy gpd;tUkhW fhzg;gbd;>

   MmXn(s)  ⇌  mMn+(aq)  +  nXm-(aq)

fiujpwd; ngUf;fk;

   Ksp= [Mn+(aq)]m[Xm-(aq)]n

myFfs;   (molmdm-3m) (molndm-3n)

   mol(m+n)dm-3(m+n)

vspa rkepiy :  MX(s)  =   M+(aq) + X-(aq)  ,w;F

   Ksp   =  [M+ (aq)][X- (aq)] mol2  dm-6

myFfs;    mol2  dm-6

2.4.3 fiujpwd; kw;Wk; fiujpwd; ngUf;fj;jpw;fhd fzpg;Gf;fs;

Kd;ida rkepiyf; fzpg;Gf;fspDk; ghHf;f Ksp  rk;ge;jg;gl;l fzpg;Gfspy; jhf;fp 

jpz;kkhf ,Ug;gjhy; rkepiyf; Nfhitapy; jtpHf;fg;gLtjdhy; vspjhditahFk;. 

kw;Wk; ,uz;L tifahd fzf;Ffs; kl;Lk; jPu;f;fg;gly; Ntz;Lk;. 

(a) fiujpwd; juTfspypUe;J Ksp  If; fzpj;jy;

(b) Ksp  ,ypUe;J fiujpwidf; fzpj;jy;

cjhuzk;

  AgCl(s)  ⇌   Ag+(aq) + Cl-(aq) :  Ksp  = [Ag+ (aq)][Cl- (aq)]

      298 K ,y; Ksp=1.60 ×10-10  mol2  dm-6

vdpy; AgCl(s) ,d; %yu;f;fiujpwidf; fzpf;f. 

NkNy cs;s rkepiyiaf; fUjpdhy;> nts;sp FNshiul;bd; %yu;f; fiujpwdpw;F 

,uz;L mad;fspd; nrwpTfSk; rkdhFk;. %yu;f;fiujpwd; s vdpy;>

   AgCl(s)  ⇌    Ag+(aq) + Cl-(aq)

rkepiyapy; :    s     s     mol dm-3 

   298 K ,y; Ksp=1.60 ×10-10  mol2  dm-6 = s×s = s2

         ∴ s =  1.26 ×10-5  mol dm-3

vdNt 298 K ,y; nts;spf; FNshiul;bd; %yu;f;fiuj;jpwd; 1.26 ×10-5  mol dm-3 ,w;F 

rkdhFk;.

jpz;k cg;gpd; nghJr; #j;jpuk; MmXn  vdpy; epuk;gw; fiurypy; rkepiyahdJ gpd;tUkhW 

fhzg;gLk;.

   MmXn(s)  ⇌  mMn+(aq)  +  nXm-(aq)
             m s         n s
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rkepiyapy; %yu;f;fiujpwd; s vdpy;

vdNt>

   Ksp = [Mn+(aq)]m[Xm-(aq)]]n

   Ksp = (m s)m(n s)n = mm nn  s(m+n)

   

Ksp

Ksp

      S(m+n) = 

      S       = 

mm  nn

mm  nn

1/(m+n)

cjhuzk; 2.26

Zr3(PO4)4 (s) ,d; epuk;gpa ePHf;fiurypd; fiujpwdpw;fhd  (s) Nfhitia 298 
K ,y; ngWf.

tpil

Zr3(PO4)4 (s) ⇌ 3Zr4+(aq)  +  4PO4
3-(aq)

rkepiyapy;        3s   4s

Ksp
      ∴S      =  6912 

Ksp = [Zr4+(aq)]3[PO4
3-(aq)]4  = (3s)3(4s)4  = 6912 (s)7

(              ) 1/7

,t; cjhuzj;jpy; Fwpg;gplf; $baJ I Ksp = [Zr4+(aq)]3[PO4
3-(aq)]4  nfhz;bUf;Fk; 

myF (moldm-3)7 

vdNt  (s) ,d; myF [(mol dm-3) 7 ] (1/7)  = mol dm-3

,J %yu;f;fiujpwdpd; myfhFk;.

cjhuzk; 2.27

298 K ,y;  5.60 × 10-2 g PbI2 (s)  ePupy; fiue;Js;s epiyapy; 100.00 cm3    

epuk;gpa PbI2  ePHf;fiury; jahupf;fg;gl;lJ. Ksp  If; fzpf;f.

tpil

Kjypy; Ksp  ,d; %yHf; fiujpwidf; fzpf;f

PbI2  ,d; %y  = 5.60 × 10−2g  / 461 g mol-1 = 1.21 × 10–4 mol 

PbI2  ,d; %yHf;fiujpwd; = 1.21 × 10–4 mol/ 0.100 dm3

     = 1.21 × 10–3 mol dm-3

mLj;jjhf mad;fspd; nrwpitf; fzpj;J> Ksp  ,w;fhd Nfhitapy; gpujpaply;

   PbI2(s) ⇌ Pb2+(aq) + 2I–(aq)

rkepiyapy; : [ Pb2+(aq)] = 1.21 × 10–3 mol dm-3  , 

  [I–(aq)] = 2 × 1.21 × 10–3 mol dm-3 = 2.42 × 10–3 mol dm-3

Ksp   =  [ Pb2+(aq)] [I–(aq)]2

Ksp  =   (1.21 × 10–3 mol dm-3) (2.42 × 10–3 mol dm-3)2

Ksp  =  7.1 × 10–9 mol3 dm-9
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cjhuzk; 2.28

298 K ,y; mupjhff; fiuAk; ,uz;L cg;Gf;fs; Ni(OH)2 ,AgCN vd;gdtw;wpd; 
Ksp  ngWkhdq;fs; KiwNa 2.0 × 10–15mol3 dm-9 , 6 × 10–17 mol2 dm-6 vt; cg;G 

$Ljyhff; fiuaf;$baJ?

tpil

Ni(OH)2(s) ,d; rkepiyiaf; fUJf. Ni(OH)2(s) ⇌  Ni2+(aq) + 2OH–(aq)

Ni(OH)2(s)  ,d; fiujpwd; χ vdpy;>  

rkepiyapy; :       х        2х

Ksp  = [ Ni2 +(aq)] [OH–(aq)]2  = X × (2x)2 = 4χ3

4χ3 = 2.0 × 10–15 mol3 dm-9

χ = 7.94× 10–5  mol dm-3

,t;thNw AgCN(s) ,d; rkepiyiaf; fUJf. AgCN(s) ⇌  Ag+(aq) + CN–(aq)

AgCN(s) ,d; fiujpwd;  y, vdpy;

rkepiyapy; :       y               y

Ksp= [ Ag+(aq)] [CN–(aq)] = y2

y2 = 6 × 10–17 mol2 dm-6

y = 7.8  × 10–9 mol dm-3

NkNy cs;s fzpg;Gf;fspypUe;J   x > y

vdNt> Ni(OH)2(s) , AgCN(s) ,Yk; fiuAk; jd;ik $bajhFk;.

(,jid Ksp ngWkhdq;fis xg;gpLtjd; %yKk; vjpu;T$wyhk;. Ksp (Ni(OH)2(s)) 
>Ksp (AgCN(s)), MfNt  Ni(OH)2(s) ,d; fiujpwd;  AgCN(s))  apYk; cau;T.)

Ksp ,ypUe;J mad; nrwpTfisf; fzpj;jy; :

cjhuzk; 2.29

 298 K ,y; Ag2CO3 ,d; epuk;gw; fiurypYs;s [Ag+(aq)] I kjpg;gpLf. 

 Ksp  (Ag2CO3) =  8.1 10-12 mol3 dm-9

tpil

Ag2CO3(s) ,d; rkepiyiaf; fUJf. kw;Wk; %yHf; fiujpwd; χ vd;f.

    Ag2CO3(s) ⇌ 2 Ag+(aq) + CO3
2-(aq)

rkepiyapy; :      2х           х       mol dm-3

Ksp = [ Ag+(aq)]2 [CO3
2- (aq)]

= (2х)2 × (х) = 4х3

∴ 4х3 = 8.1 × 10-12 mol3 dm-9

/ х =  (8.1 × 10-12 mol3 dm-9)1/3

х = 1.26 × 10-4 mol dm-3

∴[Ag+(aq)] = 2х = 2 ×1.26 ×10-4 mol dm-3 = 2.53 × 10-4 mol dm-3
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cjhuzk; 2.30

298 K ,y; AgCl  my;yJ Ag2CO3 ,d; epuk;gw; fiury;fspy;> vJ caH [Ag+(aq)] 
cilaJ? Ksp (AgCl)(s) = 1.8 ×10-10 mol2 dm-6 , Ksp (Ag2CO3)(s) = 8.1 ×10-12 mol3 dm-9

tpil

,f; fzf;fhdJ cjhuzk; 2.29 I xj;jJ vdf; Fwpg;gply; KbAk;. vdpDk; 

[Ag+(aq)]   kjpg;gply; Ntz;Lk;. mj;Jld; ,U Ksp ngWkhdq;fSk; ntt;NtW 

myFfis cilajhy;> Ksp ngWkhdq;fis xg;gply; KbahJ vd;gijAk; 

Fwpg;gply; Ntz;Lk;. vdNt AgCl  ,y; Ag2CO3 ,y; Ag+ nrwpit kjpg;gply; 

NjitahdjhFk; my;yJ ,d;wpaikahjJ MFk;.

Kd;ida cjhuzq;fspypUe;J AgCl , Ag2CO3 vd;gtw;wpy; ,Ue;J ngwg;gLk;

[Ag+(aq)]  KiwNa 1.26 ×10-5 mol dm-3 , 2.52 × 10-4 mol dm-3

Ksp (Ag2CO3) <Ksp (AgCl)  Mf ,Ug;gpDk; Ag2CO3 ,d; epuk;gw; fiury; caH 

[Ag+(aq)]   If; nfhz;Ls;sijf; fhzyhk;.

2.4.4 tPo;gbT Njhd;Wtij vjpHT $wy;

mad;fisf; nfhz;Ls;s ,U fiury;fs; fyf;fg;gLk; nghOnjy;yhk; tPo;gbT cz;lhjy; 

rhj;jpakhfyhk;.  mad;fspd;  nrwpT 0.10mol dm-3  my;yJ  mjpYk;  $lntdpy; 

Fiwe;j fiujpwid  cila  vg;gjhHj;jKk;  tPo;gbAk;. vdpDk; mad;fspd; nrwpT  

0.10mol dm-3    ,Yk; Fiwthf ,Ue;jhy; tPo;gbtpd; cUthf;fj;ij vjpHT $Wtjw;F 

fzpg;G xd;W Nkw;nfhs;sg;gly; Ntz;Lk;.

cjhzkhfr; rkfdtsT 0.20 mol dm-3 AgNO3 kw;Wk; NaCl fiury;fisf; fye;jhy; AgCl(s)  
tPo;gbT cz;lhFtJld; NO3

- , Cl- mad;fs; gq;Fgw;whky; ,Uf;Fk;. ,jpy; AgNO3 kw;Wk; 

NaCl vd;gd td;kpd;gFnghUs; Mifahy; 0.2 mol dm-3  nrwpTila fiury;fspypUe;J 

AgCl tPo;gbthFk;. vdpDk; kpfTk; Ijhd fiury;fSld; ,e;epiyik NtWgl;lJ 

(nrwpT 0.10 mol dm-3) ,U fiuaj;jf;f cg;Gf;fspd; fiury;fs; fyf;fg;gLk;NghJ 

xU fiurypYs;s fw;wad; kw;iwa fiurypYs;s md;dadpw;F mwpKfg;gLj;jg;gLk;. 

,t;thNw kWjiyAk;> Gjpa mad; NrHf;iffspy; (fw;wad; kw;Wk; md;dad;) xd;W 

my;yJ ,uz;LNk Fiwe;j fiujpwidf; nfhz;bUf;ff;$Lk;. fiujpwd; Fiwthd 

mNdf mad;fs; cs;s epiyik ,Ue;jhy; (epuk;gw; fiurypw;F NjitahdjpYk; 

$lthf) tPo;gbT tpisthf ,Uf;Fk;.

epuk;gw; nrwpit milaf; Fiwe;j fiujpwid cila mad;fs; Nghjpajhf ,yyhtpbd; 

tPo;gbT cz;lhf khl;lhJ kw;Wk; mad;fs; fiurypy; fiue;j epiyapy; ,Uf;Fk;. 

,e;epiyikfspy; tPo;gbT cz;lhtij vjpHT $Wtjw;F mad; ngUf;ff; fzpg;Gf;fs; 

NjitahdjhFk;. ,U fiury;fs; fyf;fg;gLk;NghJ tPo;gbT cz;lhFkh ,y;iyah 

vd;gij ca;j;jwptjw;F ,f; fyitfspd; mad;ngUf;fj;ijf; fzf;fpl KbAk;. mj;Jld; 

gpd;tUk; epge;jidfs; tiuaWf;fg;gl;Ls;sd.

mad;ngUf;fk;> cz;ikahd Ksp ,Yk; ngupjhapd;/$lthapd; Fiwe;j fiujpwidAila 

mad;fspd; nrwpT epuk;gpajpYk; $lthf ,Ug;gjhy; tPo;gbT cz;lhFk;. 

mad;ngUf;fk; cz;ikahd Ksp ,Yk; rpwpjhapd; Fiwe;j fiujpwid cila 

mad;fspd; nrwpT> epuk;giy mila KbahJ. vdNt tPo;gbT cz;lhfhJ.

NkNy $wpatw;iw gpd;tUkhW RUf;fkhf vOjyhk;.

IP > Ksp vdpy; tPo;gbT cz;lhFk;.

IP = Ksp  vdpy; fiury; epuk;gyhFk;. tPo;gbT cz;lhfhJ.

IP < Ksp  vdpy; epuk;ghf; fiuryhFk;. tPo;gbT cz;lhfhJ.
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cjhuzk; 2.31

50.00 cm3 fdtsTk; 5.0 × 10-3 mol dm-3 nrwpTila Mg(NO3)2  fiurYk; 50.00 
cm3 fdtsTk; 1.0 × 10-2 mol dm-3  nrwpTila K2CO3 fiurYk; fyf;fg;gl;lhy; 

tPo;gbT cz;lhFkh? Ksp(MgCO3) = 3.5 ×10-8 mol2 dm-6

tpil

Kjypy; Mg(NO3)2(aq)  ,w;Fk; K2CO3 (aq) ,w;Fkpilapyhd jhf;fj;ij vOJf.

Mg(NO3)2(aq) + K2CO3(aq)  → 2KNO3(aq) + MgCO3(s)

,U fiury;fs; fyf;fg;gl;lhy; Ijhf;fk; Vw;gLfpwJ. vdNt fiury;fs; 

fyf;fg;gl;lhy; mtw;wpd; nrwpT khw;wkilAk;

fiurypd; nkhj;jf; fdtsT = 100.00cm3

[Mg(NO3)2(aq)] = (5.0 × 10-3 mol dm-3 × 50 × 10 -3 dm3) / 100 × 10 -3dm3

    = 2.5 × 10-3 mol dm-3

[K2CO3(aq)]      = (1.0 × 10-2 mol dm-3 × 50 × 10 -3 dm3) / 100 × 10 -3dm3

    = 5.0 × 10-3 mol dm-3

Mg(NO3)2(aq) ck; K2CO3(aq) Kw;whff; $l;lg;gpupifailtjhy;> gpd;tUkhW 

vOjyhk;

 Mg(NO3)2(aq)   →   Mg2+(aq) + 2NO3
-(aq)

 2.5 × 10-3        2.5 × 10-3      mol dm-3

 K2CO3 (aq)   → 2K+(aq) + CO3
2-(aq)

 5.0 × 10-3               5.× 10-3         mol dm-3

cz;lhFk; tPo;gbT MgCO3: Mifahy;

MgCO3(s) ⇌   Mg2+(aq) + CO3
2-( aq)

Ksp= [Mg2+(aq)] [CO3
2-(aq)]

mad;ngUf;fk; = [Mg2+(aq)] [CO3
2-(aq)] = (2.5 × 10-3) (5.0 ×10-3) mol2 dm-6

            = 1.25 ×  10-5 mol2 dm-6

If; IP (1.25 ×10-5 mol2 dm-6) >Ksp (MgCO3) (3.5 10-8 mol2 dm-6)

vdNt MgCO3 tPo;gbT cz;lhFk;.
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cjhuzk; 2.32

50.00 cm3  fdtsTk; 1.0 × 10-3 mol dm-3   nrwpTilaJkhd CaCl2  fiuriy 50.00 
cm3  fdtsTilaJk; 1.0 × 10-2 mol dm-3 nrwpTilaJkhd Na2SO4 fiurypw;Fs;  

NrHf;fg;gl;lhy; tPo;gbT cz;lhFkh? KspCaSO4) = 2.4 × 10-5 mol2 dm-6

tpil

Kjypy; CaCl2 ,w;Fk; Na2SO4  ,w;Fkhd jhf;fj;ij vOJf.

CaCl2(aq) + Na2SO4(aq) →2NaCl(aq) + CaSO4(s)

,U fiury;fSk; fyf;fg;gLk;NghJ Ijhf;fk; Vw;gLk;. vdNt ,U fiyry;fSk; 

fyf;fg;gl;lhy; nrwpT khw;wkilAk;.

nkhj;jf; fdtsT = 100 cm3

[CaCl2(aq)]  = (1.0 ×10-3 mol dm-3  × 50 ×10 -3 dm3)/ 100 × 10 -3dm3

  = 5.0 ×10-4 mol dm-3

[Na2SO4 (aq)] = (1.0 × 10-2 mol dm-3 × 50 ×10 -3 dm3)/ 100 × 10 -3dm3

  = 5.0 ×10-3 mol dm-3

CaCl2(aq) ck; Na2SO4(aq) ck; Kw;whff; $l;lw;gpupif miltd.

vdNt>

 CaCl2(aq)   → Ca2+(aq) + 2Cl-(aq)

 5.0 ×10-4  5.0 ×10-4 mol dm-3

 Na2SO4(aq) → 2Na+(aq) + SO4
2-(aq)

 5.0 ×10-3 5.0 ×10-3 mol dm-3

cz;lhFk; tPo;gbT CaSO4(s) Mifahy;

CaSO4 (s)  ⇌ Ca2+(aq) + SO4
2-( aq)

Ksp = [Ca2+(aq)][ SO4
2-(aq)]

mad; ngUf;fk;  [Ca2+(aq)][ SO4
2-(aq)] = (5.0 ×10-4) × (5.0 ×10-3) mol2dm-6

            = 2.5 × 10-6 mol2 dm-6

mad; ngUf;fk; (2.5 ×10-6 mol2 dm-6) <Ksp(CaSO4) = 2.4 ×10-5 mol2 dm-6

vdNt CaSO4  tPo;gbT cz;lhfhJ.
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cjhuzk; 2.33

0.020 mol dm-3 K2SO4  fiurypy; SrSO4 tPo;gbT cz;lhfhky; ,Ug;gjw;F 

fiurypy; ,Uf;f $ba caH  [Sr2+(aq)] ahJ?  Ksp(SrSO4) = 3.2 × 10-7 mol2 dm-6

tpil

 K2SO4(aq)   →   2K+(aq) +  SO4
2-(aq)

 2.0 × 10-2           2.0 × 10-2 mol dm-3

SrSO4 (s)  ⇌ Sr2+(aq) + SO4
2-(aq)

Ksp = [Sr2+(aq)][SO4
2-(aq)]

3.2 × 10-7 mol2 dm-6 =[Sr2+(aq)]( 2.0 × 10-2mol dm-3)

 [Sr2+(aq)] = 1.6 × 10-5mol dm-3

SrSO4 tPo;gbahky; ,Ug;gjw;F K2SO4 fiurypy; cs;s cau; 

[Sr2+(aq)]= 1.6 × 10-5 mol dm-3

cjhuzk; 2.34

XA(s) kw;Wk; YA(s)   vd;gd ePupy; mupjpw;fiuAk; ,U cg;Gf;fshFk;. 298 K> 
,y; Ksp(XA)(s) = 1.80 × 10-10 mol2 dm-6 , Ksp(YA) (s) =  1.80 × 10-7 mol2 dm-6 . Kw;whf 

ePupy; fiuAk; NaA cg;ghdJ 0.100 mol , X+ IAk; Y+(aq)  IAk; nfhz;Ls;s 

(1dm3) fiurypw;Fs; nkJthfr; NrHf;fg;gl;lJ.

(i) ,t; cg;Gf;fspy;  vJ Kjypy; tPo;gbthFnkd vjpHT $Wf.

(ii) ,uz;lhtJ cg;G tPo;gbaj; njhlq;Fk; NghJ fiurypy; fhzg;gLk; 

Kjyhtjhf tPo;gbthfpa cg;gpd; fw;wad; nrwpitf; fzpf;f.

tpil

(i) cg;G XA If; fUJf. XA(s) ⇌ X+(aq) + A-(aq) 0.100 mol dm-3  

 Ksp= [X+(aq)] [A-(aq)]    

 [A-(aq)] = Ksp/ [X
+(aq)] = (1.80 × 10-10/ 0.100) mol dm-3 = 1.80 10-9 mol dm-3

 cg;G YA  If; fUJf. YA(s) ⇌ Y+(aq) + A-(aq) 0.1 mol dm-3 

 Ksp= [Y+(aq)] [A-(aq)] 

 [A-(aq)] = Ksp/ [X
+(aq)] = (1.80 × 10-7/ 0.100) mol dm-3 = 1.80 × 10-6 mol dm-3 

 XA tPo;gbaj; Njitahd [A-(aq)] ,YA tPo;gbaj; Njitahd [A-(aq)] ,Yk; 

Fiwthf ,Ug;gjhy; XA Kjypy; tPo;gbthFk;.

(ii) Ksp (XA) = [X+(aq)] [A-(aq)]

 ,e;epiyapy; [A-(aq)]   YA  tPo;gbaj; Njitahd [A-(aq)] MFk;.

 ,uz;lhtJ cg;G tPo;gbaj; njhlq;Fk;NghJ fiurypYs;s KjyhtJ 

cg;gpd; [X+(aq)] = (1.80 × 10-10 / 1.80 × 10-6) mol dm-3  

    = 1. 0 × 10-4 mol dm-3 
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cjhuzk; 2.36

0.10 mol dm-3 A2+(aq) IAk; kw;Wk; 0.20 mol dm-3 B3+(aq)  IAk; nfhz;Ls;s ePH 

fiuriyf; fUJf.

Ksp(AI2) = 9.0×10-9mol3 dm-9  , Ksp(BI3) = 1.6×10-18 mol4 dm-12

i.  A2+(aq) ,  B3+(aq)   tPo;gbaj; njhlq;Ftjw;Fj; Njitahd kpff; Fiwe;j 

I-(aq)  ,d; nrwpT ahJ?

 AI2 If; fUjpdhy;   BI3 If; fUjpdhy;

 AI2(s) ⇌  A2+(aq) + 2I-(aq)   BI3(s) ⇌  B3+(aq) + 3I-(aq)

 

Ksp = [A2+(aq)] [I-(aq)]2

[I-(aq)]  = Ksp

9.0 ×10-9 mol3 dm-9

[A2+(aq)]

0.10 mol dm-3

2

2

Ksp = [B3+(aq)] [I-(aq)]3

[I-(aq)]  = Ksp

1.6×1012 mol3 dm-12

[B3+(aq)])

0.20 mol dm-3

3

3

=  3.0 10-4 mol dm-3                                    =  2.0 × 10-6 mol dm-3

ii. B3+(aq) khj;jpuk; tPo;gbtjw;Fg; gad;gLj;jf; $ba I-(aq) ,d; nrwpT tPr;R 
ahJ?

2.0 ×10-6 mol dm-3<[I-(aq)] < 3.0 ×10-4 mol dm-3

2.4.5 fiujpwidg; ghjpf;Fk; fhuzpfs;

nghJ - mad; tpisT

298 K, ,y; AgCl ,d; epuk;gw; fiurypd; gpd;tUk; rkepiyiaf; fUJf.

AgCl(s) ⇌ Ag+(aq) + Cl-(aq)

[Ag+(aq)]   If; $l;bdhy; ,yw;rw;wpypNaapd; jj;Jtg;gb> rkepiy khwpypapd; ngWkhdj;ij 

mjhtJ Ksp I khwpypahf itj;jpUg;gjw;Fr; rkepiyahdJ ,lJ gf;fkhf efUk;. 

[Ag+(aq)] ,d; ,t; mjpfupg;ig> AgNO3  Nghd;w ePupy; fiuaf; $ba cg;ig Muk;g 

rkepiyf;Fr; NrHg;gjd; %yk; mila KbAk;. ,e;j efHtpd; fhuzkhf $basT AgCl(s)  
cz;lhf;fg;gLfpwJ. vdNt AgCl ,d;fiujpwd; Fiwtilfpd;wJ. ,J nghJ mad; 

- tpisT vd;W miof;fg;gLfpd;wJ. Vnddpd; Vw;fdNt rkepiyapd; xU gFjpahf 

,Uf;Fk; xU mad; NrHf;fg;gLfpwJ.

,jidg; gpd;tUkhWk; $wyhk;. rkepiyia ,lJgf;fk; efHtjw;F Vw;gLj;jpdhy; 

gspq;fhjy; tPjk; fiuAk; tPjj;jpYk; $Ljyhf mjpfupf;fpd;wJ. $basT Ag+ mad;fSk; 

Cl- mad;fSk; xd;W NrHe;J jpz;k AgCl I cz;lhf;Fk;. kw;Wk; mjd; fiujpwd; 

Fiwtilfpd;wJ.

,yw;rw;wpypNaapd; jj;Jtg;gb vjpHkhWk; cz;ikahFk;. rkepiyia tyJgf;fk; 

efHtjw;F Vw;gLj;jpdhy; fiuAk; tPjk; gspq;fhjy; tPjj;jpYk; $Ljyhf mjpfupf;fpd;wJ. 

kw;Wk; $basT jpz;k AgCl fiutilAk;> mj;Jld; mjd; fiujpwd; mjpfupf;fpd;wJ.
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cjhuzk; 2.36

0.10 mol dm-3 NaOH fiurypy; Ni(OH)2 
 ,d; %yu;f;fiujpwidf; fzpf;f. 

Ksp(Ni(OH)2) = 2.0×10–15mol3 dm-9

(Ni(OH)2) ,d; %yu;f;fiujpwd; s vd;f.

   Ni(OH)2(s) ⇌ Ni2+(aq)  +   2OH–(aq)

rkepiyapy; :    s        2s + 0.10

Ksp= [ Ni2+(aq)] [OH–(aq)]2

       = s (2s + 0.10)2

Ksp rpwpjhifahy;> (2s<< 0.10)

∴(2s+ 0.10) = 0.10 

2.0 × 10–15 mol3 dm-9 = s(0.10)2 mol2 dm-6

s = 2.0  × 10–13  mol dm-3

nghJ mad; ,y;iynadpy; fiujpwd; 7.94 × 10–6 mol dm-3.

cjhuzk; 2.37

BaCrO4 ,d; %yu;f;fiujpwid 

(i) 0.100 mol dm-3,

(ii) 1.00×10–3 mol dm-3BaCl2  fiurypy; fzpf;f. Ksp(BaCrO4) = 1.2 × 10–10mol2 dm-6 

tpil

(i) BaCrO4 ,d; %yu;f;fiujpwd; s vd;f. BaCrO4(s)  ⇌ Ba2+(aq)  +  CrO4
2-(aq)

rkepiyapy; :                s + 0.100 s 

Ksp = [ Ba2+(aq)] [CrO4
2- (aq)] = (s + 0.10)s

Ksp rpwpjhifahy;> (s<< 0.100)

∴(s + 0.100) ≈ 0.100 

1.2 × 10–10 mol2 dm-6 = s(0.100) mol dm-3

s  = 1.2  × 10–9  mol dm-3

(ii)  BaCrO4 ,d; %yu;f;fiujpwd; s vd;f.  BaCrO4(s)  Ba2+(aq)  +  CrO4
2-(aq)

rkepiyapy;  :                     s + 0.001          s 

Ksp = [ Ba2+(aq)] [CrO4
2- (aq)]= (s + 0.001)s

Ksp rpwpjhifahy;> (s<< 0.001)

 ∴ (s+ 0.001) = 0.001 

1.2 × 10–10 mol2 dm-6 = s(0.001) mol dm-3

s  = 1.2  × 10–7  mol dm-3

,k; KbTfs; BaCrO4(s) ,d; fiujpwd; Ijhd fiury;fspy; mjpfkhf ,Ug;gijf; 

Fwpf;fpd;wJ.
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,yw;rw;wpypNaapd; jj;Jtg;gbehk; rkepiyia tyJ gf;fk; efHj;Jtjw;F Vw;gLj;jpdhy; 

gspq;fhjy; tPjj;jpYk; ghHf;ff; fiujy; tPjk; mjpfupf;fpd;wJ. vd;gij mwpaf; $bajhf 

cs;sJ.

gpd;tUk; rkepiyiaf; fUJf.

PbCl2(s) ⇌ Pb2+(aq) + 2Cl–(aq)

[Pb2+(aq)]  my;yJ [Cl–(aq)]  If; Fiwg;gjd; %yk; PbCl2(s) ,d; fiujpwid mjpfupf;f 

KbAk;. 

Pb2+ tPo;gbthf;ff; $ba rpy mad;fisr; NrHg;gjd; %yk; Pb2+(aq) If; Fiwf;f KbAk;. 

gpd;tUk; mad;fspy; VjhtJ xd;W : Br–, I–, SO4
2–, S2–, OH–,CO3

2–, SO3
2-,  Pb2+ I tPo;gbthf;Fk; 

vdpDk; NkNy cs;s mad;fspy; VjhtJ xd;iwr; NrHf;ff; $bajhf ,Ug;gpDk;> mit 

vy;yhk; [Pb2+(aq)] If; Fiwf;fhJ. Gjpa tPo;gbT PbCl2 ,Yk; Fiwe;j fiujpwid 

cilajhf ,Uf;f Ntz;Lk;. vdNt cjhuzkhf I– mad;fisf; nfhz;Ls;s KI Nghd;w 
ePupy; fiuaf;$ba cg;igj; NjHe;njLf;fyhk;. Vnddpy; PbI2  ,y; Ksp (PbI2) =1.4 × 10 

–8 mol3 dm-9 kw;Wk; PbCl2 ,d; Ksp(PbCl2) = 1.8 × 10–5 mol3 dm-9 MfTk; cs;sJ. ,t;thNw  

[Cl–(aq)]  If; Fiwg;gjw;F Ag2NO3 Ir; NrHf;fyhk;. ,J AgCl Mf tPo;gbfpd;wJ.

cjhuzk; 2.38

0.10 mol dm-3 nrwpTila gpd;tUk; fiury;fspy; CaC2O4(s) ,d; rhH fiujpwd;fis 

xg;gpLf.

(i) NaOH,  (ii) KCl , (iii) Ca(NO3)2

tpil

 CaC2O4(s) ePupy; mupjpw; fiuaf; $baJ vdNt 

 CaC2O4(s)   ⇌  Ca2+(aq)  +  C2O4
2-(aq)

i. NaOH(aq) fiurypy; NaOH(aq)  →  Na+(aq)  +  OH-(aq)

 Ca2+(aq) cld; Ca(OH)2

 OH-(aq), Mf tPo;gbAk;. vdNt Ca2+(aq)  Fiwtiltjhy; rkepiy tyJ 

gf;fj;jpw;F efHtjhy;> CaC2O4(s)  ,d; fiujpwd; mjpfupf;Fk;.

(ii)  KCl(aq) fiurypy; :  KCl(aq)    →  K+(aq)  +  Cl-(aq)

 K+(aq)  , Cl-(aq) vd;gd rkepiyapy; ghjpg;ig Vw;gLj;jhJ.

(iii) Ca(NO3)2 (aq) ,y;  Ca(NO3)2(aq) →  Ca2+(aq)  +  2NO3-(aq)

 Ca2+(aq)  nghJ mad; Mf cs;sjhy;> [Ca2+(aq)]  mjpfupf;fr; rkepiy 

,lJ gf;fk; efHtjhy;> $basT CaC2O4(s). cUthf;fg;gLtjhy; CaC2O4(s) 
,d; fiujpwd; FiwtilAk;.

 

2.4.6 pH  ,d;  tpisT

mNdfkhd NrHitfspd; fiujpwd; fiurypd; pH ,y; $Ljyhfj; jq;fpAs;sJ. 

cjhuzkhf mNdf mupjhff; fiuaf; $ba cg;Gf;fspYs;s mdadhdJ nkd;dkpyj;jpd; 

,iz%ykhFk;. ,J fiurypd;  GNuhj;jpuNdw;wj;jpw;Fl;glyhk;.  ,jw;F Nkyjpfkhf> 

xl;irl;Lf;fs; kw;Wk; ry;igl;Lf;fs; Nghd;w vspa Jtpjr; NrHitfspd; fiujpwd;> 

,uz;Lk; td;%yq;fshjyhy; pH ,y; ngUk;ghYk; jq;fpAs;sJ. cjhuzkhf nkd;dkpyk; 

HA ,d; ,iz%ykhd A− ,d; cg;G MA ,d; fiujpwdpy; pH ,d; tpisitf; fUJf. 

cg;G ePupy; fiuAk;NghJ> gpd;tUk; jhf;fk; eilngWfpwJ.
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MA(s) ⇌ M+(aq)  +  A−(aq)   :   Ksp = [ M+(aq)][ A−(aq)]……..(1)

mdad; ePHgFg;Gj; jhf;fj;jpy; ePUld; jhf;fk; GupAk;

A−(aq) +H2O(l) ⇌  OH−(aq)+HA(aq)……..(2)

NkNy tpgupf;fg;gl;l jhf;fk; (2) ,d; fhuzkhf (1) ,y; cUthFk; A− jhf;fk; (2) 

,dhy; mfw;wg;gLk;NghJ cg;G MA ,d; fiujpwd; mjpfupf;Fk;. cjhuzkhf S2−, PO4
3 

my;yJ CO3
2−  Nghd;w %y mdaid cila mupjpw; fiuAk;. cg;gpd; fiujpwd; 

mjpfupf;Fk; vd vjpHT $wg;gl;Ls;sJ. mjw;Fg; gjpyhf xU td;dkpyk; NrHf;fg;gl;l 

H+  Kf;fpakhf Kw;whf A− cld; jhf;fkile;J HA I cUthf;Fk;. ,j; jhf;fj;jpy; 

[A−(aq)] FiwfpwJ. ,J mad;ngUf;fj;jpd; ngWkhdj;ijf; Fiwf;fpd;wJ. (IP = [ M+(aq)]   
[A−(aq)])  vdNt xU mkpy pH  MdJ  fpl;lj;jl;l vy;yh mupjpw;fiuAk; cg;Gf;fspd; 

fiujpwid mjpfupf;fpwJ. mjd; mdad; nkd;dkpyj;jpd; ,iz %ykhFk;.

gpd;tUk; rkepiyiaf; fUJf. Ag3PO4(s) ⇌   3Ag+(aq) + PO4
3-(aq)

HNO3(aq) NrHf;fg;gl;lhy;> gpd;tUk; jhf;fk; eilngWk;.

H3O
+(aq)+ PO4

3-(aq) ⇌   HPO4
2-(aq) + H2O(l)

,j;jhf;fj;jpy; [PO4
3-(aq)] fiurypy; Fiwf;fg;gLtjhy; mjpf jpz;k Ag3PO4 fiue;JtpLk;. 

NO3
- mad;fs; ve;jnthU epfo;TfspYk; gq;Fgw;whky; ghHitahsHfshff; fiurypy; 

cs;sd.

gpd;tUk; rkepiyiaf; fUJf.

Cu(OH)2(s) ⇌  Cu2+(aq)  +  2OH-(aq)

 y pH I mjpfupg;gJ vd;gJ [OH-] I mjpfupg;gJ kw;Wk; rkepiyia ,lJ Gwkhf 

efHj;JtJ vd;gjhFk;. ,jdhy; rpy Cu(OH)2 tPo;gbthf ntspNaWk; my;yJ mjd; 

fiujpwd; FiwAk;.

 y pH Fiwf;fg;gl;lhy; [OH-] Fiwf;fg;gLk; kw;Wk; rkepiy tyJ gf;fj;jpw;F 

efHj;jg;gLk. ,jdhy; jpz;k Cu(OH)2 fiuAk; my;yJ mjd; fiujpwd; mjpfupf;Fk;.

 y (MOH)n  tifahd NrHitfspd; fiujpwd; pH mjpfupf;fpd;wJ vdpy; FiwAk; 

kw;Wk; pH FiwfpwJ vdpy; mjpfupf;Fk;.

vdNt fiuahj %y cg;Gf;fs; mkpyf; fiury;fspy; fiue;JtpLk;. ,t;thNw fiuahj 

mkpy cg;Gf;fs; fhuf; fiury;fspy; fiue;JtpLk;.
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cjhuzk; 2.39

298 K ,y; Cu(OH)2(s) ,d; epuk;gw; fiurypy; Cu2+(aq) ,d; nrwpitf; fzpf;f.

(i)  pH =10.0 vdpy; (ii) pH = 5.00  vdpy;> Ksp(Cu(OH)2 = 2.2 × 10-20 mol3 dm-9.

tpil

(i) pH = 10.00 vdpy;>

 [H+(aq)] = 1.0×10-10  mol dm-3 kw;Wk; [OH-(aq) ] = 1.0×10-4 mol dm-3

 Cu(OH)2(s)  ⇌  Cu2+(aq)  +  2OH-(aq), Cu2+ ,w; fiujpwd; x vd;f.

 rkepiyapy;:  x       1.0×10-4 mol dm-3 

 Ksp = [ Cu2+(aq)] [OH-(aq)]2=  2.2 × 10-20 mol3 dm-9 , χ = 
2.2 × 10-20 mol3 dm-9

(1.0 × 10-4)2 mol2 dm-6

 χ (1.0×10-4 mol dm-3)2 =  2.2 × 10-20 mol dm-3 

 ∴χ = [Cu2+(aq)] = 2.2 × 10-12 mol dm-3

(ii) pH = 5.00 vdpy;>

 [H+(aq)] = 1.0×10-5  kw;Wk; [OH-(aq)  ] =1.0×10-9 mol dm-3

   Cu(OH)2(s)  ⇌   Cu2+(aq)  +  2OH-(aq)

              χ    1.0×10-9

rkepiyapy; :        

Ksp = [Cu2+(aq)] [OH-(aq)] 2=  2.2 × 10-20

χ(1.0×10-9 mol dm-3)2 =  2.2 × 10-20 mol3dm-9

∴χ = [Cu2+(aq)] = 2.2 × 10-2 mol dm-3

,t;thwhd cNyhf Ijnuhl;irl;Lf;fspd; fiujpwd;> pH FiwtilAk;NghJ 

mjpfupg;gij ehk; Fwpg;gpl KbAk;.

NkNy cs;s cjhuzj;jpy; mdad; OH- ePupypUe;J ngwg;gLfpwJ. vdNt Clfj;jpy; 

H+ tpisit ehk; fUj;jpy; nfhs;syhk;. ,t;thwhd pH ,y; jq;fpAs;s fiujpwd; 

ePupypUe;J ngwg;gl;l mdad;fisf; nfhz;l cg;Gf;fSf;F kl;Lg;gLj;jg;gltpy;iy 

(cNyhf Ijnuhl;irl;Lf;fs;) 

cjhuzkhf CaF2 MdJ %y mdaidf; nfhz;Ls;s mupjpw; fiuAk; cg;G MFk;.

298 K ,y; fPNo cs;s rkepiyiaf; fUJf.

CaF2(s) ⇌  Ca2+(aq) + 2F−(aq) ;     Ksp =3.45×10−11 mol3 dm-9   (m)

CaF2 ,d; epuk;gw; fiurypw;F td;dkpyk; NrHf;fg;gLk; NghJ> gpd;tUk; jhf;fk; 

eilngWfpwJ.

H+(aq)    +F−(aq)   ⇌  HF(aq)

Kw;whf;fj;jpy; (m) d; GNshiul; mad; nrwpitf; Fiwg;gjhy;> njhFjpapy; cs;s 

mOj;jj;ijf; Fiwg;gjw;Ff; $basT CaF2 fiuAk; kw;Wk; td;dkpyj;Jld; CaF2 ,d; 

epfu jhf;fk; ,t;thW cs;sJ.

CaF2(s)   + 2H+(aq)  → Ca2+(aq)   + 2HF(aq)
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,d;ndhU cNyhf fhgNdw;iw vLj;jhy; MCO3(s) 

    MCO3(s)   ⇌  M2+(aq)  + CO3
2-(aq)

    H+(aq)   + CO3
2-(aq) ⇌  HCO3

-(aq)

nkhj;j jhf;fk; ,t;thW> MCO3(s)  +  H+(aq)  ⇌  M2+(aq)   + HCO3
-(aq)

mjhtJ njhFjpapd; mOj;jj;ijf; Fiwg;gjw;Ff; $basT MCO3 fiutijf; Fwpf;fpwJ. 

mjhtJ pH  ,d; mjpfupg;Gf; fiujpwidf; Fiwf;fpwJ. mNj Neuj;jpy; pH  ,d; Fiwg;G 

fiujpwid mjpfupf;fpd;wJ.

NkNy cs;stw;wpypUe;J ehk; Fwpg;gplf;$baJ> GNshiul;Lf;fs; xl;rNyw;Wf;fs; 

fhgNdw;Wf;fs;> ngh];Ngw;Wf;fs; Nghd;wtw;wpd; nkd;dkpyq;fspypUe;J ngwg;gLk; mupjpw; 

fiuAk; cg;Gf;fs; mkpyf; fiurypy; $basT fiuaf;$bad.

gpd;tUk;  cjhuzj;ijf; fUJf.

PbC2O4,  PbI2   kw;Wk; PbSO4  vd;gd mupjpw; fiuAk; cg;Gf;fshFk;. 298 K ,y; ,tw;wpd;  
Ksp  ngWkhdq;fs; KiwNa 4.8 × 10−10 mol2 dm-6 ,9.8 × 10−9 mol3 dm-9 kw;Wk; 2.5  × 10−5 mol2 

dm-6  MFk;. ,tw;wpd; epuk;gw;fiury;fspw;Fs; td;dkpyk; NrHf;fg;gl;lhy; mtw;wpd; rhH 

fiujpwd;fis xg;gpLf.

PbC2O4(s)   ⇋  Pb2+(aq)  +  C2O4
2-(aq) ;  Ksp=  4.8  × 10−10 mol2 dm-6

PbI2(s) ⇋   Pb2+(aq)  +  2I-(aq) ;Ksp = 9.8  × 10−9 mol3 dm-9

PbSO4(s)   ⇋   Pb2+(aq)  +  SO4
2-(aq) ; Ksp  =  2.5  × 10−5mol2dm-6

NkYs;s rkepiyfspy; cz;lhFk; C2O4
2-,I– kw;Wk; SO4

2- mdad;fs; vy;yhk; SO4
2-  

kw;Wk; H2C2O4, HI kw;Wk; H2SO4  mkpyq;fspd; ,iz %yq;fshFk;. td; ,iz %yk; 

MdJ td;dkpyj;ijr; NrHg;gjd; %yk; $Ljyhfg; ghjpf;fg;gLtjhy;> rhH fiujpwid 

mtw;wpd; rhH %yj;jd;ikiaf; nfhz;L njhlHGgLj;jyhk;.

HI td;dkpykhjyhy;> PbI2 ,d; epuk;gw; fiurypw;Fs; td;dkpyj;ijr; Nru;g;gjhy; mjd; 

fiujpwidg; ngupJk; ghjpf;fhJ vd vjpHT $wyhk;. mkpyk; vspjhff; $l;lg;gpupifaile;J 

H+(aq) IAk; mtw;wpd; madaidAk; nfhLf;Fk;.

C2O4
2- xU GNuhj;jpudpw;F caH ehl;lj;ijf; nfhz;Ls;sJ kw;Wk; ,uz;lhtJ 

GNuhj;jpudpw;F jho; ehl;lKilaJ. vdNt td;dkpyj;ij PbC2O4(s) ,d; epuk;gw; 

fiurypw;Fr; NrHj;jhy; gpd;tUk; jhf;fq;fis tpistpw;Fk;.

C2O4
2-(aq)  + H+(aq)   ⇋   HC2O4

-(aq)

kw;Wk;

HC2O4
-(aq) + H+(aq)   ⇋   H2C2O4 (aq)

,j; jhf;fq;fs;  [C2O4
2−(aq)]  If; Fiwf;Fk;> ,jdhy; <a xl;rNyw;W fiue;J njhFjpapd; 

mOj;jj;ijf; Fiwf;Fk;.

PbSO4 (s) ,d; epuk;gw; fiurypw;Fs; td;dkpyj;ijr; NrHf;Fk; NghJ gpd;tUk; jhf;fj;jpw;F 

toptFf;Fk;.

SO4
2-(aq)  + H+(aq)  ⇋  HSO4

-(aq)

HSO4
-(aq) ,d; pKa (1.99) << pKa2 xl;rhypf; mkpyk; vdNt NkNy cs;s rkepiyahdJ 

$Ljyhf ,lJ gf;fj;jpw;Fr; rhjfkhdjhFk;. ,d;ndhU tpjkhff; $wpdhy;> xl;rhypd; 

mkpyj;jpd; %yj;jd;ik >>> ry;g+upf; mkpyj;jpd; %yj;jd;ik vdNt PbSO4 ,d; 

fiujpwdpy; NrHf;fg;gLk; td;dkpyj;jpd; tpisT PbC2O4 ,Yk; fzprkhd msT FiwT 

MFk;. 
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,t; cjhuzj;jpypUe;J ePHg;gFg;gpw;Fl;glhj mdad;fisf; (Cl-, Br`-, I-) Nghd;w nfhz;Ls;s 

cg;Gf;fspd; fiujpwd;fs; pH My; ghjpf;fg;gLtjpy;iy vd;gijAk; ehk; Fwpg;gpl KbAk;.

cjhuzk; 2.40

xU khjpupahdJ mkpyf; fiurypy; 3.0 × 10-6 mol dm-3 ,d; M3+(aq)  If; 

nfhz;Ls;sJ. GSl;Nlhdpak; M(OH)3 Mf tPo;gbaj; njhlq;Ftjw;Ff; fiury; 

vg; pH ,w;Fr; rup nra;ag;gly; Ntz;Lk;?

tpil

Ksp = 2.7 x 10-20 mol4 dm-12

M(OH)3(s) ⇋ M3+(aq) + 3OH-(aq)
Ksp = [ M3+(aq)] [OH-(aq)]3 =  2.4 × 10-20 mol4 dm-12

  

=  2.0 ×10-5  mol dm-3

∴pOH =  4.7
pH =  9.3

 [OH-(aq)] = 2.4 ×10-20

3.0 ×10 -6√
3

,jdhy; pH I 9.3 Mfr; rup nra;ag; NghJkhd %yk; NrHf;fg;gLk;. tiu 

fiurypy; tPo;gbaj; njhlq;fhJ.

2.4.7 gz;gwpgFg;gpy; (fw;wad;) fiujpwd; ngUf;fj;jpd; gpuNahfk;

gz;gwpgFg;gpy; fiujpwd; ngUf;fj;jpd; gpuNahfq;fs; xU ePHf;fiurypy; Fwpg;gpl;l 

mad;fs; cs;sij vt;thW fz;lwptJ vd;gij mwptjw;F gaDs;sjhf ,Uf;Fk; 

kw;Wk; ,q;F gad;gLj;jg;gLk; nray;Kiw gz;gwpgFg;gpd; fPo; tUfpwJ. ,J xU 

khjpupapy; vd;d ,Uf;Fk; vd;w Nfs;tpf;Fj; jPHT fhz;fpwJ. xU gz;gwpgFg;gpd; 

mbg;gil cz;ik vd;dntdpy;> mad;fshdJ Fwpg;gpl;l Nrhjidg; nghUl;fSld; 

Fwpg;gpl;l jhf;fq;fspy; <Lgl;L mtjhdpf;fj;jf;f tpisTfisf; nfhLf;Fk; vd;gjhFk;. 

cjhuzkhf nts;sp mad; IjNuhFNshupf; mkpyj;Jld; tPo;gbe;J ePupy; fiuahj 

nts;sp FNshiul; jpz;kj;ij tpisthff; nfhLf;Fk;. Vnddpy; mNdf fw;wad;fs; 

,k;khjpup IjNuhFNshupf; mkpyj;Jld; jhf;fkilakhl;lhJ. ,t; vspa jhf;fkhdJ 

ePupy; fiuahj FNshiul;Lf;fis cUthf;Fk; mad;fis Ntwhf;f gad;gLj;jyhk;. 

cz;ikapy; fyitapYs;s mad;fspd; gz;gwpuPjpapyhd fz;lwpjy; nghJthf 

Kiwahd gFg;gha;T %yk; epiwNtw;wg;gLfpwJ. ,jpy; tPo;gbTj; jhf;fq;fs; Kf;fpag; 

gq;F tfpf;fpd;wd.

fw;wad;fspd; ntt;Ntwhd cg;Gf;fs; ePupy; ntt;Ntwhd fiujpwd;fisf; nfhz;Ls;sd. 

,t; cg;Gf;fspd; fiujpwd;fspy; cs;s NtWghLfs; mad;fisg; gpupg;gjw;F mDkjpf;Fk; 

tifapy;  gad;gLj;jg;glyhk;. cjhuzkhff; fw;wad;fspd;   fyitapd;  ePH fiurypw;Fs; 

nghUj;jkhd ,urhadr; Nrhjidg; nghUisr; NrHj;jy; xd;W my;yJ  mjw;F Nkw;gl;l 

fw;wad;fis xU tPo;gbit cUthf;fj; NjHe;njLf;Fk;. mNj Neuj;jpy; xd;W my;yJ 

mjw;F Nkw;gl;l fw;wad;fs; ePupy; fiue;J tpLk;.

NrHitfspd; fiujpwd;fSf;F Vw;g mtw;wpd; fw;wad;fis Ie;J gpujhd $l;lq;fshfg; 

gpupf;fyhk; vd;gij ehq;fs; mwpNthk;.

$l;lk; I (Ag+, Pb2+, Hg2
2+) fw;wad;fs; fiuahj FNshiul;Lf;fis cz;lhf;Ffpd;wd. 

vdNt mit Ijhd HCl cld; tPo;gbthf;fg;glyhk;. kw;iwa vy;yhf; fw;wad;fSk; 

fiurypy; cs;sd.
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$l;lk; II (Cu2+, Bi3+, Cd2+, Hg2+, As3+, Sb3+, Sn4+/Sn2+)  fw;wad;fs;  kpfTk;  fiuahj 

ry;igl;Lfis cz;lhf;Ffpd;wd. (Ksp ngWkhdk; 10
-25 ,Yk; FiwT) vdNt mit 

Fiwe;j mstpyhd ry;igl;L madpdhy; tPo;gbthf;fg;glyhk;. cNyhf mad;fspd; 

mkpy fiurypw;Fs; H2S Ir; NrHg;gjd; %yk; ,jid mila KbAk;. 

$l;lk; III (Al3+, Cr3+, Fe2+, Fe3+)  fw;wad;fs; kpfTk; fiuahj Ijnuhl;irl;Lf;fis 

cz;lhf;Ffpd;wd. kw;Wk; mit Fiwe;j msT Ijnuhl;irl;L mad;fisr; NrHg;gjd; 

%yk; tPo;gbthf;fg;glyhk;.

$l;lk; IV (Zn2+, Ni2+, Co2+, Mn2+) fw;wad;fs; rpwpjsT fiuaf; $ba ry;igl;Lf;fis 

cz;lhf;Ffpd;wd. (Ksp ngWkhdq;fs; 10
-20 ,Yk; $lthFk;) vdNt mit $basT 

ry;igl;L mad;fspdhy; tPo;gbthf;fg;glyhk;. cNyhf mad;fspd; fhuf;fiurypw;Fs;  

H2S Ir; nrYj;Jtjd; %yk; ,jid mila KbAk;.

$l;lk; V  (Ca2+, Sr2+, Ba2+)  NkNy cs;s $l;lq;fspd; vy;yhf; fw;wad;fSk; fiuahj 

fhgNdw;Wfis cz;lhf;Ffpd;wd. vdNt Kjy; ehd;F $l;lq;fspd; fw;wad;fSk; 

fiuahj fhgNdw;Wfis cz;lhf;Ffpd;wd. vdNt Kjy; ehd;F $l;lq;fspd; fw;wad;fs; 

mfw;wg;gl;lTld; fhgNdw;iwr; NrHg;gjd; %yk; mit tPo;gbthf;fg;glyhk;. 

(Mg 2+, Na+, K+, NH4
+) fw;wad;fs; NkNy cs;s ve;jnthU Nrhjidg; nghUl;fSlDk; 

tPo;gbit cz;lhf;Ftjpy;iy.

$l;lk; I ,d; fw;wad;fspd; tPo;gbthf;fj;jpd; ,urhadk;
IjNuhFNshupf; mkpyj;jpd; Ijhd fiury; $l;lk; I ,d; tPo;gbthf;fr; Nrhjidg; 

nghUshFk;. kw;Wk; tPo;gbthFk; mad;fshtd nts;sp Ag+> Nkf;fpa+up  (I), Hg2
2+> <ak; 

(II), Pb2+ epfu mad; jhf;fq;fshtd> 

Ag+(aq)  + Cl-(aq)  → AgCl(s)    

Hg2
2+(aq)  + 2Cl-(aq)  → Hg2Cl2(s) 

Pb2+(aq)  + 2Cl-(aq)  →  PbCl2(s)  

nghJ mad; tpisTf;F Vw;g> tPo;gbTfspd; fiujpwidf; Fiwg;gjw;Fr; rpwpjsT 

Nkyjpf FNshiul;L mad; gad;gLj;jg;gLfpwJ. MapDk; $l fiurypy; Fwpg;gplj;jf;f 

nrwpT <a mad; ,Ug;gjw;F <a FNshiul;bd; fiujpwd; NghJkhdjhf caHthf 

cs;sJ. ,tw;wpy; $basT $l;lk; II Nrhjidg; nghUSld; tPo;gbthf;fg;gLfpd;wd.

$l;lk; II ,d; fw;wad;fspd; tPo;gbthf;fj;jpd; ,urhadk;
$l;lk; II mad;fs; (kw;Wk;  $l;lk; IV)> mtw;wpd; fiuahj ry;igl;Lf;fshf 

tPo;gbthf;fj; jpdhy; Ntwhf;fg;gLfpd;wd. ,it ePupy; kl;LNk rpwpjsT fiuaf; $bad. 

(25°C ,Yk; tspkz;ly mKf;fj;jpYk; epuk;gpa ePH fiury; Vwj;jho 25°C %y; I xU 

yPw;wupy; nfhz;Ls;sJ.) fiue;j %yf;$w;W Ijurd; ry;igl;lhdJ Ijurd; mad;fs; 

(H+(aq))Ijurd; ry;igl;L mad;fs;  (HS- (aq)) kw;Wk; ry;igl;L (S2- (aq)) mad;fshff; 

$l;lg;gpupif milfpwJ. kw;Wk; gpd;tUk; rkepiyfis ehk; fUj;jpy; nfhs;syhk;.

%d;W rkepiyfs; rk;ge;jg;gl;Ls;sd.

[H+ (aq) ] [HS-(aq)] 

[H+ (aq) ][S2- (aq)] 

         K1 
    = 

         K2 
    = 

      [H2 S(aq)] 

    [HS- (aq) ]

H2S(g) ⇋ H2S(aq)

H2S(aq) ⇋ H+(aq) + HS ̶ (aq); 

HS ̶ (aq) ⇋  H+(aq) +   S2 ̶ (aq);

 =   9.1 ×10-8  mol dm-3

=   1.0 ×10-19 mol dm-3
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ePHf; fiury; kpfTk; %yj;jd;ik cilaJ ,y;iy vdpy; K2 ,d; Fiwe;j ngWkhdk;> 

kpfr; rpwpjsT RahjPd S2- ,Ug;gijf; Fwpf;fpd;wJ. vdNt> cNyhf ry;igl;Lf;fspd; 

tPo;gbthf;fk; rpwg;ghf vOjg;gl;Ls;sJ.

M2+(aq)+H2S(aq) ⇋ MS(s) + 2H+(aq)

ve;jr; rkepiyAk; NghyNt jhf;fj;jpd; msT tpisTfspdJk; jhf;fpfspdJk; 

rhH nrwpTfspy; jq;fpAs;sJ. ,e;j tplaj;jpy;> fiuriy mkpykhf;FtJ cNyhf 

ry;igl;Lf;fspd; tPo;gbthf;fj;ijj; jLf;Fk;. xU mkpyj;ijr; NrHg;gJ NkNy cs;s 

rkepiyia ,lJ  gf;fkhf efHj;Jfpd;wJ. $l;lk; II  cNyhf ry;igl;Lf;fspd; Ksp 

ngWkhdq;fs; kpff; Fiwthf my;yJ ,d;ndhU tpjkhff; $wpdhy;> kpff; Fiwe;j 

fiujpwd; cila  cNyhf ry;igl;Lf;fs; Mifahy;> $l;lk; II fw;wad;fs; mkpy 

Ijurd; ry;igl;L fiury;fspypUe;J tPo;gbthf;fg;gLk; mNj  Neuj;jpy; fiujpwd; $ba 

cNyhf ry;igl;Lf;fs; ($l;lk; IV) fiurypy; ,Uf;Fk;. H+(aq) nrwpitf; fl;Lg;gLj;JtJ> 

fw;wad;fis mtw;wpd; ry;igl;Lf;fspd; fiujpwdpy; cs;s NtWghLfspypUe;J 

Ntwhf;Ftjw;Fg; gad;gLj;jyhk;. $l;lk; II ngUk;ghYk; mkpy Ijurd; ry;igl;L $l;lk;  

vd;W miof;fg;gLfpd;wJ. Ijurd; mad;nrwpT 0.1 mol dm-3 - 0.3 mol dm-3 (pH = 0.5 -1.0) 
tPr;rpy; cs;sNghJ mjhtJ $l;lk; II ,d; ry;igl;Lf;fspd; mad;ngUf;fq;fs; mtw;wpd; 

fiujpwd; ngUf;fq;fis kPWtjw;F kl;Lk; H+ nrwpT rupnra;ag;gLk;. mt;thW vdNt 

$l;lk; II fw;wad;fs; tPo;gbthf;fg;gLk;. vdpDk; $l;lk; IV ,d; fw;wad;fs; my;y> 

mtw;wpd; ry;igl;Lf;fs; $Ljyhff; fiuaf; $bait. ,e;epiyikfis Ijhd HCl 
H2S(g) I $l;lk; I ,d; Nthwhf;fspd; tbjputj;jpw;Fr; nryj;Jtjd; %yk; mila 

KbAk;. $l;lk; II fw;wad;fspd; tPo;gbT rk;ge;jg;gl;l jhf;fq;fs; gpd;tUkhW

   Cu2+(aq)  + H2S(g) →    CuS(s)  + 2H+(aq)           

   Cd2+(aq)  + H2S(g)   →   CdS(s)  + 2H+(aq) 

   Hg2+(aq)  + H2S(g)   →   HgS(s)  + 2H+(aq)           

   2Bi3+(aq)  + 3H2S(g) →  Bi2S3(s) + 6H+(aq)           

   2As3+(aq) + 3H2S(g) →  As2S3(s) + 6H+(aq)

   2Sb3+(aq) + 3H2S(g) →  Sb2S3(s) + 6H+(aq)  

   Sn4+(aq)  + 2H2S(g)   →   SnS2(s) + 4H+(aq)

   Sn2+(aq)  + H2S(g)   →      SnS(s) + 2H+(aq)

$l;lk; III fw;wad;fspd; tPo;gbthf;fj;jpd; ,urhadk;

$l;lk; III fw;wad;fspd; Inuhl;irl;Lf;fspd; KspngWkhdq;fs; kpfTk; Fiwthdit. 

vdNt Ijnuhl;irl;L mad;fspd; nrwpit kpff; Fiwthff; fl;Lg;gLj;Jtjd; %yk; 

mtw;iw Ijnuhf;irl;lhf tPo;gbthf;fyhk;. ,t;Ntwhf;fypy; Ijurd; ry;igl;Lf;fiury; 

$Ljyhf %ykhf ,y;yhjthW ftdk; vLj;jy; Ntz;Lk;. Ijnuhf;irl;L madpd; nrwpT 

NghjpasT caHthf ,Ue;jhy;> kfdPrpak; Ijnuhf;irl;bd; Njitaw;w tPo;gbthf;fk; 

eilngWk;. Njitahd msT nrwpT Ijnuhf;irl;L mad; nrwpit miltjw;F 

(Vwj;jho 1 × 10-5 mol dm-3) mNkhdpah - mNkhdpak; FNshiul;L jhf;fw; fiury; 

gad;gLj;jg;gLfpwJ. mNkhdpah fiurypy; gpd;tUk; mad;rkepiy eilngWk;.

   NH3(aq) + H2O(l)  ⇋  NH4
+(aq) + OH ̶  (aq)

   NH4Cl(aq) → NH4
+(aq) + Cl  ̶  (aq)

0.10 mol dm-3 NH3  fiury; gad;gLj;jg;gl;lhy;> Ijnuhl;irl;L madpd; nrwpT 1.3 × 10-3 
mol dm-3  MFk;. ,J kfdPrpak; Ijnuhl;irl;L tPo;gbtjw;Fg; NghJkhdjhf caHthf 

cs;sJ. NrHf;fgLk; mNkhdpak; FNshiul;bd; mNkhdpak; mad; nrwpT mNkhdpah 
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rkepiyia ,lJ gf;fj;jpw;F efHj;Jtjhy; (nghJ mad; tpisT) Ijnuhl;irl;L mad; 

nrwpT FiwfpwJ. rpwpjsT fiuAk; mYkPdpak; kw;Wk; FNuhkpak; Ijnuhl;irl;Lf;fs; 

tPo;gbtjw;F Vwj;jho [OH ̶  (aq)] , 1 × 10-5 mol dm-3  NghJkhdJ> Mdhy; mjpfk; 

fiuaf; $ba kfdPrpak; Ijnuhf;irl;L mt;thW my;y. mtw;wpd; Ksp ngWkhdq;fis 

xg;gpLtjd; %yk; ,ij ehq;fs; Gupe;J nfhs;s KbAk;. Ksp(Al(OH)3) = 1.8 ×10-33 mol4 dm-12,  Ksp 

(Cr(OH)3) = 3.0 × 10-29 mol4 dm-12, Ksp (Fe(OH)3) = 1.4 × 10-28 mol4 dm-12 , Ksp (Mg(OH)2) = 1.8× 10-11 mol3 dm-9.  

$l;lk; III fw;wad;fspd; tPo;gbthf;fj;jpw;fhd rkd;ghLfs;.

 Al3+(aq)  + 3H2O(l)  + 3NH3 (aq)    →   Al(OH)3 (s)  + 3NH4
+(aq)   

 Cr3+(aq)  + 3H2O(l)  + 3NH3 (aq)    →    Cr(OH)3 (s)  + 3NH4
+(aq)   

 Fe3+(aq)  + 3H2O(l)  + 3NH3 (aq)    →    Fe(OH)3(s)  + 3NH4
+(aq)    

,e;jf; $l;lj;jpy; Mg(OH)2 tPo;gbtjw;Fg; [OH-(aq)]  NghjpasT caHthf ,Ue;jhy; 

Mg(OH)2 tPo;gbthFk;.

Mg2+(aq)  + OH ̶ (aq)   →   Mg(OH)2(s) 

$l;lk; IV fw;wad;fspd; tPo;gbthf;fj;jpd; ,urhadf; 
IV fw;wad;fs;> Ijurd; ry;igl;bd; %yf; fiurypUe;J %yu;f;fiurypy; mtw;wpd; 

ry;igl;Lf;fshf tPo;gbthf;fg;gLfpd;wd. H2S ,d; madhf;fk; $basT eilngWtjhy; S2 ̶  

nrwpT mjpfupf;fpd;wJ ,J caHthFk;NghJ> $l;lk; IV ry;igl;Lf;fspd; mad;ngUf;fq;fs; 

mtw;wpd; fiujpwd; ngUf;fq;fs; kPWtjhy; mit tPo;gbthf;fg;gLfpd;wd.

  H2S(g)    ⇋  H2S(aq)

  H2S(aq) ⇋  2 H+(aq)  +  S2 ̶  (aq)

OH-(aq)  mad;fs; Kd;dpiyapy; H+(aq) mad;fs; eLepiyahf;fg;gLfpd;wd. vdNt 

$l;lk; IV fw;wad;fis mtw;wpd; ry;igl;Lf;fshf tPo;gbtjw;Fg; NghJkhd msT XusT 

caH S2 ̶ (aq) nrwpitf; fiury; nfhz;Ls;sJ. $l;lk; IV ry;igl;Lf;fspd; fw;wad;fs; 

$l;lk; II I Ijurd; ry;igl;bd; mkpyf;fiurypy; tPo;gbtjw;F S2- nrwpT NghJkhdjhf 
,y;iy. vdpDk; Ijurd; ry;igl;bd; %yf;fiurypy; tPo;gbthf;fg;gLfpd;wd.

$l;lk; IV fw;wad;fs; tPo;gbthf;fj;jpd; rkd;ghLfs;

   Zn2+(aq)  + H2S(g)  → ZnS(s)  + 2H+(aq) 

   Ni2+(aq)  + H2S(g)   →  NiS(s)  + 2H+(aq)   

   Co2+(aq)  + H2S(g)  →   CoS(s)  + 2H+(aq)   

   Mn2+(aq)  + H2S(g)  →   MnS(s)  + 2H+(aq)   

$l;lk; V fw;wad;fspd; tPo;gbthf;fj;jpd; ,urhadk; 
$l;lk; V ,d; fw;wad;fs; %yf;fiurypy; mtw;wpd; fhgNdw;Wf;fshf tPo;gbthf;fg;gLfpd;wd. 

,e;j epiyiaf; $l;lk; IV ,d; tbjputj;jpDs;Ns cs;s H2S I nfhjpf;f itg;gjd; 

%yk; mfw;wp Nkyjpfkhf NH4Cl / NH4OH  Ir; NrHg;gjd; %yk; milaKbAk;. (NH4)2CO3  

fiuriyr; NrHj;jy; $l;lk; V fw;wad;fs; tPo;gbthtjw;Fr; rhj;jpakhFk;. $l;lk; V 
fw;wad;fspd; tPo;gbthf;fj;jpw;fhd rkd;ghLfs; (NH4Cl / NH3(aq) / (NH3)2CO3)

   Ca2+(aq)  + CO3
2-(aq)  →  CaCO3(s)  

   Sr2+(aq)  + CO3
2-(aq)  →  SrCO3(s)  

   Ba2+(aq)  + CO3
2-(aq) →  BaCO3(s) 
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$l;lk; VI fw;wad;fspd; tPo;gbthf;fj;jpw;fhd ,urhadk; 
Mg2+  mad;fs; khj;jpuk; fiurypy; ,Ue;jhy; vspa Nrhjidfs; %yk; ,dk; fhz;gJ 

vspJ. vdpDk; fw;wad;fspd;  fyitapy; ,dk;fhz;gJ fbdk;. vdNt Mg2+ I 

tPo;gbT %yk; ,dk;fhz;gjw;F 8- Ijnuhl;rpfpa+dyPDld; xU Fwpg;gpl;l Nrhjid 

Nkw;nfhs;sg;gLfpwJ. ,J kQ;ry; - gr;ir tPo;gbit my;yJ rpf;fiy cUthf;Fk;.

Na+, K+, NH4
+ fw;wad;fs; NkNy cs;s ve;jr; Nrhjidg; nghUl;fSlDk; tPo;gbahJ 

kw;Wk; tof;fkhfr; Rthiyr; Nrhjidapy;> mtw;wpd; rpwg;gpay;ghd epw;q;fisr; 

Rthiyapy; mtjhdpg;gjd; %yk; ,dk; fhzyhk;.

gpd;tUk; cjhuzk; NjHe;njLf;fg;gl;l tPo;gbthf;fj;jpy; pH ,d; Kf;fpaj;Jtj;ij 

tpsf;Ffpd;wJ. 

cjhuzk; : 2.41

xU fiuryhdJ 0.1 mol dm-3 Zn2+  kw;Wk; 0.1 mol dm-3 Fe2+  mad;fisf; 

nfhz;Ls;sJ. H2S thAit fiurypDlhfr; nrYj;Jtjd; %yk; mit 

Ntwhf;fg;gl ntz;Lkhdhy;> fiurypd; pH vd;dthf ,Uf;f Ntz;Lk;?

Ksp ZnS = 1.6 × 10-24 mol2 dm-6  kw;Wk; Ksp FeS= 6.3 × 10-18 mol2dm-6  vd;gd 

jug;gl;Ls;sd. fiurypy; H2S(aq) , 0.10 mol dm-3 nrwpitf; nfhz;Ls;sJ.

H2S(g)  If; fiurypD}lhfr; nryj;jpdhy; gpd;tUk; rkepiyfs; cs;sd.

tpil

H2S(g)   ⇋   H2S(aq)

H2S(aq) + H2O(l) ⇋ H3O
+(aq) + HS ̶ (aq);

HS ̶ (aq) + H2O(l) ⇋ H3O +(aq) + S2 ̶ (aq);

 [H3 O
+ (aq) ][HS- (aq)] 

 [H3 O
+ (aq) ] [S2- (aq)]

Ka1
    = 

Ka2
    = 

  [H2 S(aq) ] 

 [HS- (aq)] 

 =   9.1 ×10-8mol dm-3

 =   1.0 ×10-19 mol dm-3

,t;tpU rkd;ghLfspy; ,Ue;J 

jug;gl;Ls;stw;iwg; gpujpaPl;lhy;

Ka1  × Ka2 × [H2 S(aq) ]= [H3 O
+ (aq) ]2 [S2- (aq) ]

jug;gl;Ls;stw;iwg; gpujpapl;lhy;

[H3 O
+ (aq) ]2 [S2- (aq) ]      = (9.1 ×10-8) ) (1.0 ×10-19) (0.1 )   mol3  dm-9

           = 9.1 × 10-28   mol3  dm-9

jug;gl;l juTfspypUe;J

Ksp(ZnS) = [Zn2+(aq)] [S2-(aq)] = 1.6 × 10-24  mol2 dm-6   kw;Wk;

Ksp(FeS) = [Fe2+(aq)] [S2-(aq)] = 6.3 × 10-18  mol2 dm-6 

[Zn2+(aq)]= 0.1 mol dm-3 vdpy; (ZnS) tPo;gbtjw;Fj; Njitahd kpff; Fiwe;j 

[S2-(aq)] I gpd;tUkhW fzpf;fyhk;.

1.6 ×10-24 [S2- (aq) ] =     0.1 = 1.6 ×10-23  mol dm-3
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,k; kpff; Fiwe;j S2- mad;nrwpTld; njhlHGila H3O
+ ,d; caH nrwpitg; 

gpd;tUk; rkd;ghL %yk; fzpf;fyhk;.

 9.1 ×10-28   [H3 O
+ (aq) ]2 =    1.6 ×10-23 = 5.7 ×10-5  mol2  dm-6

∴ [H3 O
+ (aq) ] = 7.6 ×10-3  mol dm-3

pH = -log [H3 O
+ (aq) ] = 2.1

MfNt ZnS  ,d; tPo;gbthf;fj;jpw;Fj; Njitahd kpff; Fiwe;j pH = 2.1

[H3 O
+ (aq) ]2 [S2- (aq) ] = 9.1 × 10-28   mol3  dm-9

,t;thNw [Fe2+(aq)] = 0.1 mol dm-3  

FeS tPo;gbtjw;Fj; Njitahd kpff; Fiwe;j [S2-(aq)]  
 6.3 ×10-18 [S2- (aq) ] =     0.1 =  6.3×10-17 mol dm-3

kw;Wk; Njitahd cau; [H3 O
+ (aq)],  9.1 ×10-28

[H3O
+ (aq)]2 =   [S2-(aq)] = 

 9.1 ×10-28
[H3 O

+ (aq)]2 =   6.3 ×10-17 = 1.4 × 10-11 mol2  dm-6

∴[H3 O
+ (aq) ] = 3.7 ×10-6  mol dm-3

pH = -log [H3 O
+ (aq) ] =5.4

MfNt FeS tPo;gbtjw;F kpff; Fiwe;j pH = 5.4 ,jpypUe;J H3O
+ madpd; 

nrwpT 10-5.4 mol dm-3 ,Yk; $lntdpy; (3.7 ×10-6  mol dm-3) Fe2+ tPo;gbahJ 

mNjNeuj;jpy; Zn2+ tPo;gbthFk;. ,U mad;fisAk; Ntwhf;Ftjw;Ff; fiurypd; 

pH MdJ 2.1 kw;Wk; 5.4 ,w;F ,ilapy; ,Uj;jy; Ntz;Lk;.

2.5 mtj;ijr; rkepiy

ntt;NtW mtj;ijfSf;F ,ilapyhd rkepiy

ehk; Vw;fdNt nfhz;Ls;s fUj;jpd;gb jpz;kk; jputk; kw;Wk; thAntd %d;W 

mtj;ijfspy; rlkhdJ fhzg;gLfpwJ vd;gJld; rlkhdJ xU mtj;ijapypUe;J 

kw;nwhd;Wf;F mtj;ij khw;wpfl;F cl;gLk;NghJ njhFjpapy; ngUk;ghHitf;Fupa 

,ay;Gfs; khwhjpUf;Fk;. mNj Neuk; Ez;ghHitf;Fupa ,ay;Gfs; khw;wq;fSf;F 

cl;gLfpwJ. toikahf> njhFjpapd; ntg;gepiy my;yJ mKf;fk; khw;wg;gLk;NghJ 

mtj;ij khw;wq;fs; epfo;fpd;wd. mj;Jld; mtj;ij khw;wq;fs; vdg;gLk; ngsjpf 

khw;wq;fs; ,it %yf;$w;W khw;wq;fshy; Vw;gLk; elj;ijfshFk;. %yf;$Wfs; 

jpz;k mtj;ijapy; Mff;$ba xOq;Fj;jd;ikAilad> Mdhy; thA mtj;ijapy; 

vOkhw;wKilad. ,g;gFjpapy; ehk; jput - Mtp rkepiy njhFjpfisf; ifahs;fpNwhk;. 

jput  - Mtp rkepiyfs;

jputj;jpd; %yf;$Wfs; jpz;kj;jpd; %yf;$Wfisg; Nghy ,Wf;fkhf;fg;gLtjpy;iy. 

mj;Jld; thA%yf; $Wfistplf; Fiwe;j RahjPdKilad ,Ue;jNghJk; mit khwhj 

,af;fKilad. jputq;fs; thAf;fis tplf; $ba %yf;$w;W ,ilf; ftHr;rpailad.  

Mjyhy; thA mtj;ijapy; miktjid tpl %yf;$Wfs; kj;jpapyhd Nkhjy; tPjk; 

caHthFk;. cU 12.5.1 ,y; fhl;lg;gl;lthW jputj;jpYs;s Jzpf;iffspd; ruhrupr; rf;jp 

ntg;gepiypd; Ml;rpf;Fl;gLk;. jputj;jpYs;s Jzpf;iffspd; ruhrupr; rf;jp ntg;gepiyapy; 

Ml;rpf;Fl;gLk;. jputj;jpYs;s %yf;$Wfs; Nkw;gug;gpypUe;J jg;Gtjw;Fg; NghJkhd 

rf;jpia nfhz;bUf;Fk;NghJ mtj;ij khw;wk; epfo;fpd;wJ. Mtpg;gwg;G my;yJ 

Mtpahjy; vd;gJ jputkhdJ thAepiyf;F khw;wg;gLk; nray;KiwahFk;.
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cU 2.29 300K ,  400K  Mfpa ,U ntg;g epiyfspy; jput %yf;$Wfspd; ,af;frf;jpg; 

guk;gyhFk;. ntg;gepiy mjpfupg;gpy; caH rf;jpf;Fupa caHGs;sp ,lkhw;wg;gLtJld; 

tiuG mfykhf;fg;gLfpwJ. Eevap  
,y; ghHf;ff; $ba ,af;fr; rf;jpAila %yf;$Wfs; 

kl;Lk; jput mtj;ijapypUe;J jg;gp Mtpatj;ijf;Fs; Eioa KbAk;> mj;Jld;  

KE > Eevap  cila %yf;$Wfspd; tpfpjkhdJ caHntg;gepiyapy; caHthFk;.

cjhuzkhfj; jpwe;j nfhs;fynkhd;wpYs;s xU jputj;ij (ePH my;yJ mw;fNfhy;) 

ehk; fUj;jpy;nfhs;Sk;NghJ> jug;gl;l ve;epiyapYk; jput mtj;ijapYs;s xU 

rpwpa gpd;dkhd %yf;$Wfs; tpiuthf ,aq;fKbAk;. ,tw;wpnyhd;W Nkw;gug;Gf;F 

mUfhfTk; Nky;Nehf;fpAk; gazpf;Fk; NghJ mjw;F mUfpYs;s %yf;$WfspDldhd 

,ilf;ftHr;rpfspypUe;J  KOikahfj; jg;gp thA mtj;ijf;Fs; Eioa KbAk;. 

caHrf;jpAila %yf;$Wfs; ,t;thW ntspr;nry;Yk;NghJ jputj;jpYs;s %yf;$Wfspd; 

ruhrupr; rf;jpapy; FiwT Vw;gLfpwJ. mj;Jld; #oypUe;J rf;jpahdJ ntg;grf;jpahf 

cwpQ;rg;gLtjhy; jputj;jpy; ntg;gepiy FiwT Vw;gLfpwJ> ,jd; tpisthf ckJ 

NjhypypUe;J ePH my;yJ mw;fNfhy; MtpahFk;NghJ   ck;khy;  czuKbAk;.   ntg;g   

cwpQ;rg;glyhdJ   jput  %yf;$Wfs;  ruhrup fjpiag; Ngz cjTtjhy;> jputk; 

KOikahf Mtpahtjw;Fg; Nghjpa Neuk; toq;fg;gLfpwJ. KOikahf ,r;nraw;ghl;bw;F> 

cwpQ;rg;gLk; ,t;ntg;gkhdJ Mtpahjypd; ntg;g cs;FiwahFk;. MtpahjyhdJ jput 

Nkw;gug;gpy; kl;Lk; epfo;fpd;wJ. #upa xspapy; ePH Mtpahtij ehk; mtjhdpf;Fk;NghJ 

Fkpo;fis ehk; mtjhdpf;f KbahJ. ePH %yf;$Wfs; Nkw;gug;gpid vspikahf cilj;J 

jg;gpr; nry;Yk; nrad;KiwahdJ nfhjpj;jypypUe;J Fkpo;fs; ntspg;gLtjid ehk; 

mtjhdpg;gjpypUe;J NtWgl;ljhFk;. ,J cU 12.5.2 ,y; ntspf;fhl;lg;gLfpd;wJ.

$ba rf;jpAila 

%yf;$Wfs; jg;Gjy;

jputj;jpy; Nkw;gug;G

cU 2.30 jug;gl;l ntg;gepiyapy; jpwe;jnfhs;fyd; xd;wpypUe;J xU jputj;jpy; Mtpahjy; 

nraw;ghL. caH rf;jpAila %yf;$Wfspy; ngUk;ghyhdit Mtpatj;ijFs; 

jg;gpr; nrd;wgpd; kPz;Lk; jput Nkw;gug;gpy; NkhJtjpy;iy vd;gJld; jput 

mtj;ijf;F kPs;tJk; ,y;iy. cldbahf mit thA mtj;ijf;Fs; mit gutp 

nfhs;fyj;jpypUe;J tpyfptpLfpd;wd.
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2.5.1 xU %ba nfhs;fyj;jpYs;s jputj;jpd; Mtpahjy;

%ba nfhs;fyd; xd;wpYs;s xU jputj;ij Kjypy; Nehf;FNthkhdhy;> mjd; 

Mtpahjiyg; ghHf;f Kbtjpy;iy mj;Jld; Neuj;Jld; kiwe;JtpLtJkpy;iy. Mdhy; 

xU khwhj Mtpahjy; Nkw;gug;gpy; epfo;fpd;wJ. jput Nkw;gug;gpy; ,Ue;J Jzpf;iffs; 

njhlHr;rpahf ntspNaWk;. Mdhy; ,Nj rkak; jput Nkw;gug;ghy; mit ifg;gw;wTk;gLk;.

jputj;jpd; Nkw;gug;G jputj;jpd; Nkw;gug;G

Muk;gj;jpy; rpwpJ Neuj;jpd; gpd;

cU 2.31 Mtpahf;fj;jpy; %yf;$Wfspd; ngUk;ghHitf;Fupa tpsf;fkhFk;. jug;gl;l xU 

ntg;gepiyapy; xU jputk; %ba nfhs;fyj;jpy; itf;fg;gLk;NghJ rpy %yf;$Wfs; 

Mtpahfj; njhlq;Ffpd;wd. mj;Jld; mtw;wpy; vJTk; jputj;jpw;Fs; kPs;Eiotjpy;iy. 

rpwpJ Neuj;jpy; Mtp mtj;ijapYs;s %yf;$Wfspd; mlHj;jp $LtJld; rpy 

%yf;$Wfs; xLq;fTk; Muk;gpf;fpd;wd.

ngUk;ghHitf;Fupa kl;lj;jpy;> jputNkw;gug;gpypUe;J %yf;$Wfs; NkNyAs;s Mtpf;Fs; 

jg;gpr; nry;fpd;wNghJk; MtpAk; nfhs;fyj;jpDs;Ns njhlHe;Jk; mikfpd;wJ> kw;iwa 

thAf;fisg; Nghd;Nw Mtp %yf;$WfSk; ele;Jf;nfhs;tjhy;> mit #oTs;s 

jkf;Fs;Sk; nfhs;fyj;jpd; RtHfSlDk; Nkhjp mijg;gjdhy; jput Nkw;gug;gpd;kPJ XH 

mKf;fj;ij cQw;Wfpd;wd. ,t;tifapy; ,r; RtHfspy; jputNkw;gug;Gk; xd;whFk;. xU 

Kiw xU %yf;$whdJ jput Nkw;gug;gpy; NkhJk;NghJ mj;jputj;jpw;Fs; mk;%yf;$W 

kPs;EioAk; xU Nghf;F mikfpd;wJ.

jputj;jpid Kjypy; nfhs;fyj;jpw;Fs; NrHf;Fk;NghJ Mtp%yf;$Wfs; rpyNt mq;F 

fhzg;gLtjhy; kPs;ifg;gw;wy; / xLf;fy;tPjk; kpfTk; FiwthFk;. Mdhy; NkYk; 

%yf;$Wfs; MtpahFk;NghJ kPs;ifg;gw;Wtjw;fhd re;jHg;gq;fSk; NeHtpfpjrkkhf 

mjpfupf;fpd;wJ. ,Wjpapy; Mtpahf;fk; milAk;NghJ kPs;ifg;gw;wy; tPjkhdJ jg;gy; 

tPjj;ijr; rkepiyg;gLj;Jk;. mjd; gpd; Njwpa tpisthfj; jputj;jpd; MtpahjNyh 

my;yJ thAtpd; xLf;fNkh ,y;iy mjhtJ Mtp mNj msthf mikAk; Vnddpy; 

jputj;Jf;Fs; kPs;EioAk; mNj tpiutpy; mjpypUe;J jg;GjYk; mikAk;.

,e;epiyia Mtp - jputj; njhFjp milAk;NghJ jputk; kw;Wk; Mtp ,uz;bw;Fk; 

cupa ngUk;ghHitf;Fupa ,ay;Gfshd njhif> fdtsT> mKf;fk;> ntg;gepiy> 

mlHj;jp Nghd;wd ahTk; Neuj;Jld; khwhJ mikAk;. MfNt njhFjpahdJ xU 

rkepiy milAk;. Mtpahjy; kw;Wk; xLq;fy; Mfpa ,U vjpnujpH Ez;ghHitf;Fupa 

,ay;GfSk; rktPjj;jpy; epfo;tjhy; njhFjpapd; ngUk;ghHitf;Fupa kl;lj;jpy; vJtpj 

khw;wKk; ,y;iy. njhFjpapd; ,e;Ez;ghHitf;Fupa epfo;Tf;Fk; njhlHe;Jk; ,af;fj;jpy; 

miktjhy; njhFjpahdJ ,af;fr; rkepiyapy; mikAk;. ,j;Jzpf;iffs; nfhs;fyj;jpy; 

RtHfis NkhJtjhy; mit xU mKf;fj;ij cQw;Wk;. jputj;Jld; ,af;fr; rkepiyapy; 

mikAk;NghJ MtpahdJ cQw;Wk; mKf;fk; mj;jputj;jpd; rkepiy MtpaKf;fk; vd 

tiuaWf;fg;gLk;. (jputj;jpd; epuk;gyhtpaKf;fk; vdTk; rpyrkak; miof;fg;gLk.) cU 

2.5.1 ,y; ,r; nraw;ghL fhl;lg;gLtJld; ,q;F Mtpahjy; tPjk; Neuj;Jld; khwhJ 

mikAk; mj;Jld; xLq;fy;tPjk; Neuj;Jld; mjpfupj;Jr; rkepiyia milAk; vd;gjid 

ehk; Fwpj;Jf;nfhs;sy; Ntz;Lk;.
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cU 2.32  jug;gl;l xU ntg;gepiyapy;> %ba nfhs;fyndhd;wpYs;s xU jputj;jpd; Mtpahjy; 

kw;Wk; xLq;fy; tPjj;jpd; Neuj;Jldhd khWif jug;gl;Ls;sJ. Mtpahjy; tPjk; 

khwhjpUf;Fk; mNj rkaj;jpy; Mtpatj;ijapYs;s %yf;$Wfspd; vz;zpf;if 

mjpfupg;gjdhy; ,UtPjq;fSk; rkkhFk; tiu xLf;fy;tPjKk; mjpfupf;fpd;wJ. 

,g;Gs;spapy; njhFjpahdJ xU ,af;fr;l rkepiyia miltjhy; khwh ntg;gepiyapy; 

jputkhdJ rkepiy MtpaKf;fj;ijf; nfhz;likAk;.

xU jputj;jpy; MtpaKf;fj;jpd; gUkd; gpujhdkhf ,Ufhuzpfspy; jq;fpAs;sJ. mit 

%yf;$Wfis xd;whf ,izj;Jitj;Js;s tpirfspd; typik kw;Wk; ntg;gepiyAk; 

MFk;. mjid ,yFthff; fhzyhk;> ,q;F %yf;$w;W ,iltpirfs; eype;jd vdpy; 

MtpaKf;fk; caHT. ,NjNghd;W kWjiyAk; mikAk;. xg;gPl;L mstpy; jputj;jpypUe;J 

%yf;$Wfs; ,yFthf jg;Gtjid eype;j %yf;$w;W ,iltpirfs; mDkjpf;Fk;. MfNt 

%yf;$Wfs; ,yFthfj; jg;Gtjid eype;j %yf;$w;W ,iltpirfs; mDkjpf;Fk;. 

MfNt %yf;$Wfs; jg;GtPjk; caHthFk;. kPs;EioAk; tPjkhdJ jg;gy;tPjj;ijr; 

rkepiygLj;j Kd;G thA mtj;ijapy; %yf;$Wfspd; nrwpT caHthf;ff;fg;gLk;. 

mjd; tpisthf MtpaKf;fk; mjpfupf;Fk;.

2.5.2 rkepiy MtpaKf;fj;jpid msj;jy;

fPNo tpgupf;fg;gl;lthW vspa ,urg; - ghukhdpiag; gad;gLj;jpr; rkepiy MtpaKf;fj;ij 

msf;fKbAk;. tspkz;ly mKf;fj;jpy; Hg epuypd; cauk; 760 mm MFk;. [100 kPa 
= 760 mmHg (~,urj;jpd; kpy;yp kPw;wH~)].   ,J cU 2.33 (a) ,y; tpgupf;fg;gl;Ls;sJ. 
Foha;f;Fs; rpy Jspfs; jputk; NrHf;fg;gl;lNghJ> NkHf;$upkPJ kpjf;Fk; nky;ypa 

glyj;ijj; Njhw;Wtpj;jJr; rpwpJ  jputk;  MtpahtJld;  rkepiy milag; ngWfpd;wJ. 

,e;epiyapy; NkHf;$upkPJ rpwpa vQ;rpapUf;Fk;. jputj;jpd; MtpaKf;fk; jputkl;lj;jpy; 

xU ,wf;fj;ijg; gpuNahfpf;Fk; NkHf;$up kl;lj;jpy; Vw;gLk; ,wf;fk; jputj;jpd; 

epuk;ghtpaKf;fj;jpd; ngWkhdj;ij> mt;ntg;gepiyapy; jUfpd;wJ.

xU jputj;jpd; 

MtpaKf;fk;

jputk;

cU 12.5.5 epuk;gyhtpaKf;fj;ij msj;jy; (a) tspapy; NkHf;$up (,urk;) ghukhdp mikAk;NghJ> 

thrpg;G 760 mmHg. (b) Hg ,w;Fs; xU jputk; mwpKfg;gLj;jg;gl;lNghJ> ghukhdpapDs; 

cs;s NkHf;$up kPJ nry;fpd;wJ. mj;Jld; Hg ,d; kl;lj;jpy; tPo;r;rp Vw;gLfpwJ. 
,t;NtWghL jputj;jpd; epuk;gyhtpaKf;fkhFk;.
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2.5.3 ntg;gepiyAld; epuk;gyhtpaKf;f khWif

ntg;gepiy mjpfupf;Fk;NghJ gpurd;dkhfTs;s %yf;$Wfspd; ruhrupr; rf;jp 

mjpfupf;fpd;wJ. ,jd; fUj;J> mtw;wpy; ngUksT jputNkw;gug;gpypUe;J jg;Gtjw;Fg; 

NghJkhd rf;jpia  nfhz;Ls;sd vd;gjhFk;. ,g;Nghf;fhdJ epuk;gyhtpaKf;fj;jpy; 

mjpfupg;igj; jUfpwJ.

ntg;gepiy / ºC

M
t
pa
K
f
;f
k
; 

/ k
Pa

cU 12.5.6 ntg;gepiyAld; ePupd; epuk;gyhtpaKf;f khWif

cjhuzkhf 25°C  apy; ePHkhjpupapd; vt;nthU msthapDk; %banjhFjpapy; xU 

epuk;gyhtpaKf;fk; 23.8 mmHg (3.168 kPa) cUthf;Ffpd;wJ. ,jpypUe;J jug;gLtJ 

ahnjdpy; ePH KOikahf Mtpahtjpy;iy.

jpwe;j nfhs;fyj;jpy; xU jputk; ,Uf;Fkhdhy; Mtpatj;ijf;Fs; jg;gpr; nrd;w 

%yf;$Wfspy; ngUksT jputNkw;gug;ig NkhJtjpy;iy vd;gJld; jput mtj;ijf;Fk; 

jpUk;Gtjpy;iy. gjpyhf> nfhs;fyj;jpypUe;J tpyfp thA mtj;ijf;Fs; mit 

gutpr;nry;fpd;wd. mj;Jld; rkepiy xUNghJk; cUthf;fg;gLtjpy;iy. ,t; 

epge;jidfspd; fPo; Kw;whf kiwAk;tiu jput %yf;$Wfs; njhlHe;Jk; Mtpahfpd;wd. 

,J epfOk;NghJ fjpahdJ jputj;jpd; MtpaKf;fj;jpYk; ntg;gepiyapYk; jq;fpAs;sJ. 

Mtpg;gwg;Gila jputq;fs; rhHgstpy; caH MtpaKf;fKk; tpiuthf Mtpg;gwg;gilAk; 

Nghf;FKilad. Mtpg;gwg;gw;w jputq;fs; Fiwe;j MtpaKf;fKk; Mtpg;gwg;Gk; 

nkJthdJkhFk;. nghJthd topfhl;Ljy;fshf> ehk; fUjf;$baJ ePiutpl 

MtpaKf;fk; $ba gjhHj;jq;fs; (3.168 kPa) rhHgstpy; Mtpgwg;Gilad> mNj rkak; 

ePupYk; MtpaKf;fk; Fiwe;jd> rhHgstpy; Mtpg;gwg;gw;wd. NkYk; <nujapy; <jH   

mrw;NwhYld; mj;Jld; ngw;Nwhy; (gasoline) Mfpad Mtpgwg;Gilad Mdhy; NkHf;$up> 

vjyPd;fpisf;Nfhy; Nghd;wd Mtpgwg;gw;wd. xU Fwpg;gpl;l ntg;gepiyapy; xU ghHj;jj;jpd; 

rkepiy MtpaKf;fkhdJ xU gjhHj;jj;jpy; %yf;$w;W jpzpT> cUFepiy kw;Wk; 

nfhjpepiy Nghd;wtw;wpy; njhlHGila ,ay;ghFk;. ,J jputj;jpd; msT> mJ vt;tsT 

kpfr;rpwpjsthapDk; mjd; MtpAld; rkepiyapYs;sJ vd;gjpy; jq;fpapUg;gjpy;iy. 

vt;thW ,Ug;gpDk; rkepiyahtpaKf;fk; kpf cWjpahf ntg;gepiyapYk; mj;Jld; 

gpurd;dj;jpYs;s %yf;$w;W ,iltpirfspYk; jq;fpAs;sJ vd;gjid 2.5.7 cUtpYs;s 

gygjhHjq;fSf;Ff; fhl;lg;gl;Ls;sJ. Ijurd; gpizg;GfSila vjyPd;fpisf;Nfhy; 

Nghd;wd Ijurd; gpizg;G Mf;fKbahj xf;Nud; Nghd;wtw;wpYk; kpff; Fiwe;jsT 

rkepiy MtpaKf;fKilad. ntg;gepiy mjpfupg;Gld; MtpaKf;fj;jpy; mjpfupg;G 

NeHNfhlw;wjhapDk; Fwpg;gpl;l ntg;gepiy tPr;rpy; ,yl;rpa thAnthd;wpw;F 

vjpHghHf;fg;gLtjid tpl> mKf;fj;jpy; $ba nrq;Fj;jhd mjpfupg;G mikAk;. ,J 

gpujhdkhf> jput mtj;ijapypUe;J Mtpahtjw;Fj; Njitahd ,af;frf;jpapYk; 

$ba rf;jpAila gpd;dKila %yf;$Wfspd; MtpaKf;fj;jpy; jq;fpAs;sJ. mj;Jld; 

,k;%yf;$w;W gpd;dkhdJ ntg;gepiyAld; mjpNtfkhf mjpfupf;fpd;wJ.
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cU 2.5.7 ntg;gepiy rhHghfg; gy;NtW jputq;fspd; MtpaKf;fq;fs;. ,q;F Fwpg;gplj;jf;fJ 

ahnjdpy; P = 100 kPa f;Fupa NfhL (Gs;spf;NfhlhdJ) MtpaKf;ftiugpid 

FWf;fpLk; Gs;sp xU jputj;jpd; rhjhuz nfhjpepiyahFk;.

2.5.4 nfhjpepiy

xU jpwe;j nfhs;fyj;jpy;> jputnkhd;wpd;  ntg;gepiy mjpfupf;Fk;NghJ mjd; 

MtpaKf;fKk; ntspaKf;fj;jpw;F my;yJ tspkz;ly mKf;fj;jpy; rkkhFk; tiu 

mjpfupf;Fk;. jputk; KOtJk; Mtpapd; Fopo;fs; cUthtJld; jputk; nfhjpf;fTk; 

Muk;gpf;Fk;. jpl;lkhf 100 kPa (1atm) mKf;fj;jpy; mj;jputk; nfhjpf;fpd;w ntg;gepiyahdJ 

mjd; rhjhuz nfhjpepiy vdg;gLk;. fly;kl;lj;jpy; ePUf;F mjd; rhjhuz nfhjpepiy 

100 °C ahFk;. cU 2.5.7 ,y; (1atm) njhlHghd Nfhl;bid MtpaKf;f tiuGfs; 

FWf;fpLfpd;w Gs;spfs; kw;iwa jputq;fspd; rhjhuz nfhjpepiyfs; MFk;.

,Ue;jNghJk;> toikahf ehk;> xU jputj;jpy; nfhjpepiy vd;gJ> jpUj;jkhf 

mKf;fj;jpy; jq;fpAs;sJ vd vLj;Jiuf;fpd;Nwhk;. 100 kPa ,J (1 atm),  ghHf;f mKf;fk; 

mjpfupf;Fk;NghJ> ePuhdJ 100 °C apYk; $ba ntg;gepiyapy; nfhjpf;fpd;wJ. Vnddpy; 

Nkw;gug;G kPJ Mtp%yf;$Wfs; xLq;Ftjw;fhd mKf;ftpirfs; mjpfupf;fg;gLfpd;wd. 

MfNt> Nkw;gug;gpypUe;J %yf;$Wfs; jg;Gtjw;F caHe;j ,af;fr; rf;jpia nfhz;bUj;jy; 

fl;lhakhdjhFk;. vjpHkhwhf 100 kPa ,J (1 atm) ,y; Fiwe;j mKf;fj;jpy; ePuhdJ       

100 °C ,Yk; Fiwthd ntg;gepiyapy; nfhjpf;fpd;wJ. fly;kl;lj;jpy; mKf;fk; njhlHghd 

ntspg;gilahd khw;wq;fs; rpwpajhifahy; ePupd; nfhjpepiyapYk; rpwpa khw;wq;fshfNt 

mikfpd;wd. kw;nwhU Gwj;jpy; kpf caukhd ,lq;fspy;> ePupd; nfhjpepiyahdJ 

mKf;fj;jpy; Fwpg;gplj;jf;fsT jq;fpAs;sJ. cjhuzkhf vtnu];l; kiyr;rupTfspy; 

ePupd; nfhjpepiy 70 °C tiu mikAk;. vt;thW ,Ug;gpDk; mKf;f  (gpu\H) mLg;Gfspy;; 

(pressure cookers) ,Wf;fkhf %bapUg;gjhy; cs;sKf;fkhdJ 100 kPa  ,Yk; (Rkhu; 

200 kPa /2 atm  tiu) mjpfupg;gjdhy; ePupd; nfhjpepiy RkhH 120°C tiu tpiuthf 

caHj;jg;gLtjhy;> ,t;ntg;gepiyapy; tpiuthf czTfisr; rikf;fKbAk;.

mKf;fk; mjpfupf;ifapy;> xU jputj;jpd; nfhjpepiy mjpfupf;fpd;wJ vd;gJld; 

,jd; kWjiyAk; cz;ik. %yf;$w;W ,iltpirfs; Fiwtjdhy; Mtpg;gwg;Gs;s 

gjhHj;jq;fspd; nfhjpepiyfs; FiwthFk;. typikahd %yf;$w;W ,iltpirfs; 

miktjd; njhlHghf Mtpg;gwg;gw;w gjhHj;jq;fs; caH nfhjpepiy cilad.
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cU 2.5.8 mKf;fj;Jld; ePupd; nfhjpepiy khw;wk; 100 kPa mKf;fj;jpy; rhjhuzkhf 100 °C ePH 
nfhjpf;fpd;wJ. kiyAr;rpfspy; ePupd; nfhjpj;jy; 79°C w;F mzpj;jhf epfo;fpd;wJ. 

mj;Jld; mKf;f mLg;Gfspy; 121 °C f;F mzpj;jjhff; nfhjpepiy mikfpd;wJ.

cjhuzk; : 2.42

vjNdhy;> vjyPd;fpisf;Nfhy;> <Hnjapy; <jH kw;Wk; ePupd; nfhjpepiyfis 100 
kPa   mKf;fj;jpYk; miwntg;gepiyapYk; xg;gpLf. 

tpil

Kjypy; ,r;NrHitfspy; fl;likg;Gfis ehk; mwpe;jpUg;Nghk;.

vjNdhy;       vjyPd; fpisNfh];            <u;vjapy; <ju;                 ePu;

kw;Wk;

<nujapy; <jh; ,J gUkdpy; ngupaJ MapDk; rpwpjsT ,UKidTilaJ. 

mj;Jld; ,jd; %yf;$Wfs; jputj;jpypUe;J tpiuthf jg;gpr; nry;fpd;wd. 

NkYk; ,J caHe;j MtpaKf;fKilaJ.

vjNdhy; Fiwe;j gUkd; fhuzkhf> vjNdhyhdJ <Hnujapy; <jupYk; ghHf;f 

eype;j fiyTtpirfisAilaJ. ,J Ijurd; gpizg;Gf;fis Mf;ff; $ba 

jfTilaJ> MfNt nkhj;jj;jpy; typikahd %yf;$w;W ,iltpirAilaJ 

vd;gJ jug;gl;l vt;ntg;gepiyapYk; rpwpjsT %yf;$WfNs MtpahFk; vd;gJ 

,jd; fUj;jhFk;. MfNt <Hnujapy; <jupYk; ghHf;f vjNdhyhdJ Fiwe;j 

MtpaKf;fk; cilaJ.

ePH> Kw;$wpa ,uz;L gjhHj;jq;fisAk; tplr; rpwpaJ vd;gJld; eype;j 

fiyTtpirfisAk; ntspf;fhl;Lfpd;wJ. Mdhy; tpupe;Jgl;l Ijurd; 

gpizg;Gfs; mjw;F typikahd %yf;$w;W ,iltpirfis toq;Ffpd;wJ. 

jputj;jpypUe;J Fiwe;jsT %yf;$WfNs jg;gpr;nry;fpd;wd> mj;Jld; <Hnujapy; 

<jH my;yJ vjNdhy; ,uz;ilAk; tplTk; Fiwe;j MtpaKf;fKilaJ.

vjyPd;fpisf;Nfhy; ePiug;Nghd;W ,uz;L OH $l;lKilaJ> ,jdhy; 

,J tpupe;Jgl;l Ijurd; gpizg;Gf;fis ntspf;fhl;Lfpd;wJ. ,J ePupYk; 

kpfg;ngupaJ> vd;gjhy; $basT yz;ld;tpirfisf; nfhz;likfpwJ. ,jd; 

fhuzkhf Mtpg;gwg;GtPjk; kpfTk; Fiwe;jJ mj;Jld; ,jd; tpisthf ,jd; 

MtpaKf;fKk; kpff; Fiwe;jjhFk;.

MfNt MtpaKf;f khWifapd; ,wq;Ftupir

<Hnujapy; <jH > vjNdhy;> ePH > vjyPd;fpisf;Nfhy;
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cjhuzk; : 2.43

20 °C apy; nkjNdhy;> vjNdhy;> Gwg;gNdhy; kw;Wk; gpa+l;lNdhy; MtpaKf;fq;fs; 

KiwNa 12.0 kPa, 6.0 kPa, 2.7 kPa , 0.60 kPa MFk;. ,t;NtWghl;il tpsf;Ff.

tpil

,itahTk; mw;wNfhy;fs; mj;Jld; Ijurd; gpizg;Gfis fhl;LtdthFk;. 

nkjNdhy; Kjy; gpAl;lNdhy;tiu %yf;$w;WgUkd;fs; mjpfupg;gjdhy; 

fiyTtpirTfSk; mjpfupf;fpd;wd. ,jd; fhuzkhf MtpaKf;fj;jpy; 

,wf;fj;ij mtjhdpf;fyhk;.

Pmethanol > Pethanol > Ppropanol > Pbutanol

2.5.5 Mtpahjypd; ntg;gTs;Siw

Mtpahjy; XH mfntg;gepfo;thFk;. ,jid tpsq;fpf;nfhs;sf;$ba xU vspa Ranraw;ghL 

ePuhdJ NjhypypUe;J MtpahFk;NghJ mJ NjhypypUe;J ntg;gj;ij mfw;Wtjhy; 

FspHtjid czuyhk;. Mtpahjy; nraw;ghl;Lld; ,ize;j ntg;gkhWifahdJ 

Mtpahjypy; ntg;gTs;Siw MFk;. ΔHvap

cjhuzkhf> epak ntg;gepiyapy; ePupd; Mtpahjiy ntspg;gLj;JtJ>

H2O(l) → H2O(g)ΔHvap = 44.01 kJ mol-1

ntg;g ,urhadg; gFjpapy; tpgupf;fg;gl;lthW> xU mfntg;gr;nraw;ghl;bd; vjpHkiwg; 

Gwntg;gkhFk;.MfNt mj;Jld;> thA xLq;Fk;NghJ ntg;gj;ij ,of;fpd;wJ. 

H2O(g) →  H2O(l)          ΔHcon =  - 44.01 kJ mol-1

cjhuzkhf> gupNrhjid uPjpahf ,jid Nehf;Ftjw;F cUfpf;nfhz;bUf;Fk;NghJ 

ntg;gkhf;fiy epWj;jp KOikahf ntg;gfhtyplg;gl;l nfhs;fyj;jpy; itf;Fk;NghJ 

jpz;kk; kw;Wk; jput mtj;ij  xU rkepiyapy; mikAk;. gdpf;fl;b kw;Wk; ePH 

nfhz;l fyit xU ntg;gf;FLitapy; itf;fg;gLk;NghJ jpz;k gdpf;fl;bAk; jput 

ePUk; njhlHe;Jk; rpykzpNeuj;jpw;F ,Ue;jij  ehk; mtjhdpf;f KbAk;. ,e;epiyapy; 

jpz;kKk; jputKk;  xU rkepiyia miltJld; gdpf;fl;bapy; cUfy;> ePupd; ciwjy; 

Nghd;w gu];gu nraw;ghLfs; rktPjj;jpy; epfo;tJld; jpz;kj;jpdJk; jputj;jpdJk; 

msTfs; njhlHe;jk; khwhJ mikAk;. jug;gl;l gjhHj;jj;jpd; jpz;k kw;Wk; jput 

mtj;ijfs; rkepiyapy; ,Uf;Fk; ntg;gepiyahdJ jpz;kj;jpd; cUFepiy my;yJ 

jputj;jpd; ciwepiy vd miog;gH. ,r; rkepiyia ,t;thW ntspg;gLj;jg;glyhk;.

     cUfy;

    jpz;kk;  ⇋ jputk;

     ciwjy;

xU %y; gjhHj;jj;ijj; jpz;k mtj;ijapypUe;J jput mtj;ijf;F khw;Wtjw;Fj; 

Njitahd ntg;gj;jpd; msthdJ mg;gjhHj;jj;jpd; cUfypd; ntg;gTs;Siw ΔHfus  
vdg;gLk;.0 °C apy; gdpf;fl;bapd;  cUfypd;  ntg;gTs;Siw  (cUFjy;) 6.0 kJmol-1   
MFk;.  ,J   mfntg;g nraw;ghlhFk;.

H2O(s)→ H2O(l)   ΔHfus= 6.0 kJ mol-1

,jw;nfjpuhd nraw;ghL> ciwjy;> xU Gwntg;gr; nraw;ghL> 0°C  apy; ,jd; 

ntg;gTs;Siw khw;wkhdJ −6.0 kJ mol-1 MFk;.

H2O(l)→ H2O(s)     ΔHfus= - 6.0 kJ mol-1
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xU gspq;Fj; jpz;kj;jpy; cUfypd; ntg;gTs;Siw kw;Wk; cUFepiy vd;gd 

mg;gspq;fpYs;s kPs; myFfl;F ,ilapy; mikfpw ftHr;rp tpirfspd; typikapy;  

jq;fpAs;sJ. typik Fiwe;j ftHr;rp tpirfs; cila %yf; $Wfs; cUthf;Fk; 

gspq;Ffs; Fiwe;j cUFepiyAk; mNj rkak; typikahd ,iltpir cila 

Jzpf;iffisf; nfhz;l gspq;Ffs; caHntg;g epiyapYk; cUFk;.

2.5.6 gjq;fkhjYk; gbjYk;

rpy jpz;kq;fs; jputepiyiaf; fle;J Neubahf thA epiyf;Fs; jhz;Lk; nra;Kiw 

gjq;fkhjyhFk;. cjhuzj;jpw;F> miwntg;gepiyapYk; epak mKf;fj;jpYk; xU 

cyHgdpf;fl;b (jpz;k CO2) Jz;lhdJ jPaiz fUtpfspy; gad;gLk;NghJ vj;jputj;ijAk; 

cUthf;fhJ gjq;fkhfpwJ. ePupd; cUFepiyapYk; Fiwthd ntg;gepiyfspy; 

ciwgdpAk; gdpf;fl;bAk; gjq;fkhfpd;wd. jpz;k mabd; ntg;gkhf;fg;gLk;NghJ 

gjq;fkhFk; ,jd;NghJ gpufhrkhd Cjh Mtpahf mikAk;. thAepiyg; gjhu;j;jnkhd;W 

Neubahfj; jpz;k epiyf;F khWk; nraw;ghL gbthjy; vd miof;fg;gLfpwJ. ,J 

gjq;fkhjypd; kPs;nraw;ghlhFk;. ciwgdp cUthjy; gbthjYf;F xU cjhuzkhFk;.

Mtpahjiyg; Nghd;Nw gjq;fkhjYf;Fk;> %yf;$w;W ,il ftHr;rpfis kPWtjw;F 

xU rf;jp cs;sPL NjitahdjhFk;. xU %y; gjhHj;jkhdJ jpz;k epiyapypUe;J 

thaepiyf;F khw;Wtjw;Fj; Njitg;gLk; rf;jpahdJ gjq;fkhjy; ntg;gTs;Siw  ΔHsub 
vdg;gLk;. cjhuzkhff; fhgdPnuhl;irl;bd; gjq;fkhjy; gpd;tUkhW jug;gLk;.

CO2(s) → CO2(g) ΔHsub = 26.1kJ mol-1

,NjNghd;W> kPs;nraw;ghlhd gbtkhjypd; ntg;gTs;Siw khw;wkhdJ  gUkdpy; 

rkkhdJ> Mdhy; gjq;fkhjypd; vjpH FwpaPlhFk;.

CO2(g) → CO2(s) ΔHsub =  -26.1kJ mol-1

jug;gl;l mtj;ij khw;wj;ij miltjw;F %yf;$w;W ,ilf;ftHr;rpfs; ve;jstpw;F kPwg;gl 

Ntz;Lk; vdf; fUJf. xU jpz;kj;ijj; jputkhf khw;Wtjw;F ,f; ftHr;rpfs; gFjpahf 

kPwg;gly; kl;Lk; NjitahfpwJ. thAepiyf;F khw;Wtjw;F mit KOikahf kPwg;gly; 

Njitg;gLfpwJ. ,jd; tpisthf> xU gjhHj;jpw;Fupa cUfypy; ntg;gTs;SiwahdJ 

Mtpahjypy; ntg;gTs;SiwapYk; ghHf;ff; FiwthdjhFk; vdyhk;. ,Nj Nghd;w 

xU jHf;fNk jug;gl;l gjhHj;jj;jpd; vy;yh mtj;ij khw;wq;fspJk; ntg;gTs;Siw 

khw;wq;fspw;Fk; ,ilg;gl;l mz;zsthf njhlHGfisg; ngWtjw;Fg; gad;gLj;j 

KbAk;. KOikahd jpUj;jkhd tpgupg;ghf ,y;yhjpUe;jNghJk;> vRtpd; tpjpiag; 

gpuNahfpf;fg;gLtjw;F trjpahd xU khjpupAUthff; fhl;lyhk;. gjq;fkhjy;> cUfiyj; 

njhlHe;J Mtpgwg;G vd;w xOq;fpy; mikAk; njhlHrpahd ,Ugbr; nra;Kiwahf 

nfhs;syhk;.

jpz;kk; → jputk; ΔHfus mj;Jld; jputk; → thA  ΔHvap

MfNt vRtpd; tpjpia gpuNahfpg;gjw;F ehk; gpd;tUkhW vOj KbAk;.

jpz;kk; → thA ΔHsub= ΔHfus + ΔHvap

,t;tifapy; ghHf;Fk;NghJ> xU gjhHj;jj;jpd; gjq;fkhjy; ntg;gTs;SiwahdJ 

mz;zsthf cUfy; kw;Wk; Mtpahjy; ntg;gTs;Siwfspd; $l;Lj;njhifahf cU 

2.5.9  ,y; ntspg;gLj;jg;gLfpwJ.
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gjq;fkhjy;

Mtp

Mtpahjy;

jputk;

cUfy;
jpz;kk;

cU 2.37 jug;gl;l xU gjhHj;jj;jpw;F> cUfypd; ntg;gTs;Siw kw;Wk; Mtpahjypd; ntg;g 

Ts;Siwfspd; $l;Lj;njhif mz;zsthfg; gjq;fkhjypd; ntg;gTs;Siwf;Fr; 

rkkhf nfhs;sg;gLk;.

NkNy tpgupf;fg;gl;l  mtj;ij khw;wr; nray;Kiwfs;> ntg;gkhf;fy; my;yJ Fspuy; 

tisapfs; fl;likf;fg;gLtjidg; gupNrhjid thapyhf mtjhdpf;fg;glf; $badthFk;.

xU gjhHj;jk;> cjhuzkhfg; gdpf;fl;b (H2O(s)) MdJ ntg;gkhf;fg;gly; my;yJ 

Fspuhf;fg;glypy; mjd; xU mtj;ij khw;wk; njhlHghd xU ntg;gepiy miltJld; 

NkYk; ntg;gkhf;fypd; tpisthf MtpahFk;. ,r;nray;Kiwapy; ntg;gepiy 

tisapahdJ cU 2.5.10 ,y; rpj;jpupf;fg;gl;Ls;sJ.

n
t
g
;g
e
pi
y
 

/ º
C

Neuk;

H2O(l)

jputk; nfhjpf;f 

Muk;gpj;jpy;

vy;yh jpz;kKk; 

cUfptpLk;

jpz;kk; cUf 

Muk;gpj;jy;

vy;yh jputKk; 

Mtpahf;fg;gLk;

cU 2.38 ePUf;Fupa> xU njspthd ntg;gepiy tisapahdJ> ntg;gepiykhw;wj;Jld; 

rpj;jpupf;fg;gl;Ls;sJ. ,jd; tpisthf> mjpfupf;fpd;w ntg;g msthdJ gjhHj; 

jj;jpdhy; cwpQ;rg;gLfpwJ. tiugpd; fpilg;gFjp (khwhntg;gepiyf;Fupa gFjp) 

fhl;lg;gLfpd;wik ,q;F ePuhdJ mtj;ij khw;wj;jpw;F cl;gLtjidf; Fwpf;fpwJ. 

H2O(l) ⇌ H2O(g)   rkepiyf;Fupa gFjpahdJ H2O(s) ⇌ H2O(l)  cld; xg;gpLk;NghJ ePz;l 

fpilg;gFjpahFk;. ,J ΔHfus < ΔHvap  ,ypUe;J miktjhFk;.

cjhuzk; : 2.45

180 g gdpf;fl;bapid −15 °C  apypUe;J 0 °C apYs;s ePUf;F khw;wj; Njitahd 

ntg;gk; vt;tsthFk;?

tpil

Kjypy;> 180 g (10 %y;fs;) 0 °C cs;s gdpf;fl;bahFk;NghJ Njitg;gLk; 

ntg;gkhdJ     q1 = ms(Δt)>  ,id gad;gLj;jp fzpf;fg;gl;ljhFk;. ,q;F s 
MdJ gdpf;fl;bapd; jd;ntg;gf; nfhs;ssthFk;. 2.09 J g-1 °C-1 

∴q1 = ms(Δt)=  180 g × 2.09 J g-1 °C-1 × 15 °C = 5643 J = 5.6 kJ

mjd;gpd; gdpf;fl;bapypUe;J jput ePuhfj; J}z;lg;gLk; mtj;ij khw;wj;jpw;F 

Njitahd ntg;gkhdJ q2 = n × ΔHfus My; jug;gLfpwJ. 

∴q2 = 10 mol × 6.0 kJ mol-1 = 60 kJ

/ Njitahd nkhj;j ntg;gk; = q1 + q2 = 65.6 kJ
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2.5.7 mtj;ij tiuGfs;

xU mtj;ij tiughdJ> jug;gl;l xU ntg;gepiyapYk; mKf;fj;jpYk; fhzg;gLfpd;w 

mtj;ijfisj; jpUj;jkhf rpj;jupj;Jf;fhl;Lfpd;wJ. mj;Jld; mit> NfhLfshy; 

mtw;wpw;F ,ilapyhd vy;iyfs; vd miof;fg;gLtjhy; gpupj;Jitf;fg;gl;Ls;sd. 

jug;gl;l xU ntg;gepiy mKf;fj;jpy;> ,U mtj;ijfl;F ,ilapyhd NfhlhdJ mt;tpU 

mtj;ijfspd; rkepiyf;FupajhFk;. vspikahf tpsq;fpf;nfhs;tjw;F Kjypy; J}a 

gjhHj;jq;fspd; mtj;ij tiuGfis ehk; fUj;jpy; nfhs;syhk; my;yJ xU $Wila 

njhFjpapd; mtj;ij tiuGfs; vd ehk; tiuaWj;Jf;nfhs;syhk;. cjhuzkhf> 

gpd;tUk; cU 2.5.11 MdJ xU $Wila njhFjpapd; mtj;ij tiuglj;ij gUkl;lhff; 

fhl;LfpwJ.

,t;tiugpy;> ehk; %d;W NfhLfisg; ghHf;f KbAk;> %d;W gug;Gfs; 'jpz;kk;"> 

'jputk;" mj;Jld; 'Mtp" Mfpad Fwpf;fg;gl;Ls;sd. mj;Jld; "C" kw;Wk; "T" vd 
,U tpNrl Gs;spfs; Fwpf;fg;gl;Ls;sd. %d;W ntt;NtW ntg;gepiy kw;Wk; mKf;f 

epge;jidfspy; tPr;Rfspy; J}a gjhHj;jq;fs; jpz;kk;> jputk; kw;Wk; Mtp mtj;ijfis 

ehk; milahsg;gLj;j Kbtjid ,it fhl;Lfpd;wd.

mtjp mKf;fk;

thA jputkhf;fg;gl 

Kbahj epiyf;F 

NkYs;s ntggepiy 

khWk; mKf;fk;

jputk;

Mtp

mtjpg; 

Gs;sp

mtjp ntg;gepiy
Kk;ik 

Gs;sp

cUfy;

jputk;

cUFjy;
Mtpahjy;

xLq;fy;

Mtp
gbjy;

gjq;fkhjy;

jpz;kk;

m
K
f
;f
k
;

m
K
f
;f
k
;

ntg;gepiy ntg;gepiy

cU 2.5.11 xU $Wila njhFjpapy; tiuG (a)  ,y; tiuG TB ahdJ jug;gl;l jpz;knkhd;wpy; 

$Wf;$Wfspw;Fk; mNj NrHitapd; jput epiyapYs;s %yf; $Wfspw;Fk; ,ilNa 

cs;s rkepiyapidg; gpujpepjpj;Jtg;gLtjhf ntspf;fhl;lg;gLfpwJ. fUj;jpy; 

nfhs;sg;gLk; jpz;knkhd;wpd; cUFepiyapy; ,e;epiy mikfpwJ. MfNt tiuG 

TB ahdJ ntt;NtW mKf;fy;fl;L cUFepiyiag; gpujpepjpj;Jtg;gLj;JfpwJ. 

NfhL TC ahdJ Mtpatj;ijapYk; mjd; jput mtj;ijf;Fk; ,ilapy; %yf; 

$Wfspy; rkepiyiag; gpujpepjpj;Jtg;gLj;Jtjhf mikAk; mjhtJ> fUjg;gLk; 

NrHitapd; nfhjpepiyapy; ,r; rkepiy fhzg;gLfpwJ. NfhL TC ahdJ 

mKf;fj;Jld; nfhjpepiyapd; NrHitapy; Kd;ikg;Gs;sp T apYk; Fiwe;j epiyapy; 

cs;s ntspaKf;fj;jpy; kl;Lk; rhj;jpakhfpd;w xU rkepiyapy;> gjq;fkhjy; 

ntg;gepiyf;Fk; mKf;fj;jpw;Fk; ,ilapyhd njhlHigf; fhl;LtJ gjq;fkhjy; 

tiughFk;. (b) FwpaPLfs; ΔS , ΔH vd;gd rkepiyfs; ntspg;gLj;jg;gLfpd;w 

gpuNjrq;fl;FupaitahFk;.

Gs;sp T Kk;ikg;Gs;sp

12.5.11 vDk; cUtpy; fhl;lg;gLk; mtj;ij tiugpy;> jpz;kk; - Mtpr;rkepiy> (tiuG 

AT> jpz;kk; - jputr; rkepiy (tiuG TB) kw;Wk; jputk; - Mtpr; rkepiy (tiuG) 

vd;gtw;iwg; gpujpepjpj;Jtg;gLj;Jk; %d;W tiuGfSk; re;jpf;Fk; Gs;spahFk;. 

vy;yh %d;W tiuGfSk; vq;Nf re;jpf;fpd;wdNth mq;F vy;yh %d;W mtj;ijfSk; 

xd;wpize;J xU rkepiyapid> jdpj;Jtkhd ntg;gepiy kw;Wk; mKf;fj;jpy; 

nfhz;bUf;Fk; Gs;spahtJ Kk;ikg;Gs;spnad miof;fg;gLfpwJ.

ntg;gepiy kw;Wk; mKf;fq;fshy; fl;Lg;gLj;jg;gl;L Xu; xOq;fpy; milag;gLfpd;wJ 

,g;Gs;spapy;> jpz;kk; cUFjy; kw;Wk; gjq;fkhjy; mj;Jld; nfhjpf;Fk; jputkhdJ 

mjd; MtpAld; njhLifapy; ,Uj;jy; Mfpad cs;slq;fyhd xU rkepiy ,q;F 

mikag;ngWk;.
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Gs;sp C mtjpg;Gs;sp

cU 2.5.11 ,y; ntspg;gLj;jg;gl;l mtj;ij tiugpy; C vdg; ngauplg;gl;l xU cr;rpapidj; 

jput - Mtp rkepiy tiuG TC nfhz;Ls;sJ. ,J mtjpg;Gs;sp vd mwpag;gLfpd;wJ. 

,jd; njhlHghd ntg;gepiy> kw;Wk; mKf;fk; vd;gd mtjpntg;gepiy TC kw;Wk; 
mtjpaKf;fk; vd mwpag;gLk;.

mtjpntg;gepiyapYk; Fiwe;j xU ntg;gepiyapy;> xU thAtpd; mKf;fj;jpy; mjpfupg;G 

Vw;gLifapy; njhFjpahdJ jput - Mtpr; rkepiy tiuigf; FWf;fpLk; epiyikapy; 

Mtp xLq;fp xU jputkhfpd;wJ. vt;thW ,Ug;gpDk; mtjp ntg;gepiyf;F NkYs;s 

ntg;gepiyfspy; vt;nthU NfhLk; FWf;fpLtjpy;iy. Vnddpy; mtjp ntg;gepiyf;F 

Nky; xUthAthdJ xLf;fg;gly;/jputkhf;fg;gly; %yk; jputfiury; mKf;fj;ij 

mjpfupg;gpDk; rhj;jpakhf ,jidf; fhl;LfpwJ. caHthf mKf;fg;gl;l xU thAit 

kl;Lk; ehk; ngw;Wf;nfhs;syhk;.

cjhuzkhf> caHthd ntspaKf;fj;ijg; gad;gLj;jp thA %yf;$Wfs; xd;whf 

mKf;fg;gLkhdhy;> xLf;fy; epfo;tjid mDkjpf;fhj> NghJkhd caHntg;gepiy 

vdpy; jputk; mNjNghd;W thA epiyfs; ,uz;Lk; xj;j ,ay;Gfisf; nfhz;bUf;Fk;. 

Mdhy; ,e;epiyapy; xU jputj;jpw;Fupa mlHj;jpahdJ kpif mtjpf;Fupa ghapepiyapy; 

NrHitapd; elj;ijahf thATf;Fupa elj;ijahfTk; mikAk;.

,t; mtjp ntg;gepiyahdJ gjhHj;jj;jpypUe;J ntspg;gilahf khWtJld; 

%yf;$w;W ,ilg;gl;l ftHr;rpfspd; typikapYk; jq;fpAs;sJ. typikahd %yf;$w;W 

,iltpirfs; ,Ug;gpd; caH mtjpntg;gepiyahFk;. xU gjhHj;jj;jpd; elj;ijia 

tpsq;fpf; nfhs;tjw;Ff; fPo;jug;gl;l  cU 12.5.2 cjtpAld; mtj;ij khw;wq;fSf;$lhf 

tpsf;fg;gl KbAk;.

Gs;sp P jpz;k mtj;ij

cU 2.5.12 (a) ,y; Gs;sp I ,y; ntg;gepiy (T1) mKf;fk; (P1)  ePuhdJ xU jpz;kkhff; 

fhl;lg;gLfpwJ. njhFjpapd; ntg;gepiy nkJthf (T2) ,w;F mjpfupf;fg;gl;lJ vd 

vLj;Jf;nfhz;lhy;> khwh mKf;fk; (P1) ,y; itf;fg;gl;bUf;Fk;NghJ mjhtJ 

ntg;gepiyahdJ PQ topNa efUk;. tiuG TB jpz;kk; kw;Wk; jputj;jpw;F ,ilapyhd 

rkepiyf;Fupa Gs;sp X  ,y; FWf;fpLk;. (Nfhl;by; ve;j ,lj;jpYk; jpz;kj;jpw;Fk; 

jputj;jpw;Fk; ,ilapy; xU rkepiyaikAk; mj;Jld; gpd;G ntg;gepiy (T2) ,y; xU 
J}a jputj;jpw;F khWk; my;yJ NtWtpjkhff; $wpdhy; mJ cUFfpwJ.

,jid ehk; epiyahd caH mKf;fk; (P1)  ,y; jpUk;gTk; Nehf;fpd; cUfypd; 

ntg;gepiy caHthFk;.  (T1) cU 12.5.12 (a) ntspf;fhl;lg;gLk; Gs;sp T I Nehf;Ff. 
,jpypUe;J jpz;kk; kw;Wk; jputk; mtj;ijfspidg; gpupj;Jf;fhl;Lk; tiuG TB %yk;  

xU  jpz;kj;jpy; cUFepiyapy; mKf;fj;jpd; tpisit vspikahff; fhl;Ltjd; 

%yKk; ehk; tpsq;fpf;nfhs;s KbAk;. cUFepiy elj;ij khw;wq;fis NkYk; 

tpsq;fpf;nfhs;tjw;Fg; gpd;tUkhW nraw;glyhk;. ,yPr;rw;wNyaupd; jj;Jtk; gw;wpa 

cq;fs; mwptpd; %yk;> mKf;fj;jpy; Vw;gLk; mjpfupg;ghdJ mjd; %y; rkepiyapNy 

xU khw;wj;ij Vw;gLj;Jk; vd mwpayhk;.

jpz;kk; ⇌  jputk; rkepiyia ehk; fUjpdhy;> jpz;kk; kw;Wk; jput rkepiy mKf;fj;jpy; 

Vw;gLk; mjpfupg;ghdJ cz;ikahd cUFepiyahdJ njhFjpapidg; gpd;Gwkhfr; 

nrYj;jp kPz;Lk; jpz;kj;ij Mf;Fk; NtWtpjkhff; $wpdhy; ,t;ntg;gepiyapy; ,J 

cUFtjpy;iy MfNt ,jid ,t;TaH mKf;fj;jpy; (P2) cUfNtz;ba ntg;gepiyapy; 

mjpfupg;G Ntz;Lk;. mjdhy; mKf;fj;jpd; mjpfupg;GfSld; ngUk;ghyhd jpz;kq;fspy; 

nfhjpepiy mjpfupg;Gfs; mikAk;
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Gs;sp Q
mNj mKf;fk; (P1) ,y; ehk; njhlHe;Jk; ntg;gg;gLj;Jtjpdhy; PR Nfhl;bd; topNa 
jputkhdJ NfhL TC ,idg; Gs;sp Y ,y; re;jpf;Fk; ,g;Gs;spapy; jputj;jpy; Mtpf;Fk; 

,ilNa rkepiyailtJld; ntg;gepiy T3  apy; (Gs;sp R) xU J}a Mtpepiyf;F 

kPz;Lk; jpUk;Gk; my;yJ NtWtpjkhff; $wpd; ,J MtpahFk;. mjhtJ cU 12.5.12 

(b) apy; fhl;bathW ,t;tpU mtj;ijapy; vy;iyf; Nfhl;bw;F (TC tisap) FWf;fhf> 

nfhjpj;jy; %yk; jputkhdJ Mtpahf khw;wkilAk;. MfNt> khwh mKf;fj;jpy; 

ntg;gepiy khWfpwNghJ> mtw;iw tiuglj;jpd; %yk; mt;tKf;fj;jpYs;s nfhjpepiy 

ntg;gepiyia ,yFthf thrpf;f KbAk;. ,f;Nfhl;bd; topNa vt;tplj;jpYk;> jput 

kw;Wk; Mtpf;F ,ilNa xU rkepiy mikAk; vd ehk; mwpe;J nfhs;syhk;.

NkYk;> ntg;gepiy T2 I khwhJ itj;j tz;zk; njhFjpapy; mKf;fk; Fiwf;fg;gl;lhy;> 

(Gs;sp Q    ,ypUe;J fPo;Nehf;fpa mk;Gf;Fwp)> P2` tisap TC ,id ehk; re;jpf;fyhk;. 

mj;Jld; mKf;fk; P2  ,d; NkYk; fiuf;fg;gl;lhy; Mtp kPz;Lk; jputkhFk;. xU jputj;jpy; 

nfhjpepiyg;Gs;spapy; mKf;fj;jpd; tpisit tisap TC ahdJ ntspg;gLj;JfpwJ. 
mKf;fj;jpy; mjpfupg;G Vw;glf; nfhjpepiyapy; mjpfupg;G Vw;gLtJld; ,jd; kWjiyAk; 

cz;ikahFk;.

Gs;sp S jpz;kj;jpypUe;J Mtpf;fhd efHT

cU 2.5.12 (c) ,y; S vdg; ngauplg;gl;l> mtj;ij khw;w tiugpd; Gs;spia fUj;jpw; 

nfhs;f. jug;gl;l ntg;gepiyapYk; (T4) mKf;fj;jpYk; (P4) jpz;k mtj;ij fhl;lg; 

gl;Ls;sJ. tisap TC ahdJ> jpz;kk; kw;Wk; Mtpfl;F ,ilNa fhzg;gLfpw jpz;k - 

Mtpr; rkepiyapidg; gpujpepjpj;Jtg;gLj;Jfpd;wJ. ntg;gepiyapy; mjpfupg;Gld; my;yJ 

mKf;fj;jpy; xd;Wld; my;yJ ,uz;Lld; tisap AT apy; FWf;fplg;gLk; Gs;spfs; P 
kw;Wk; Q ,id vk;khy; fye;Jiuahlg;gLfpwJ.

khwh mKf;fj;jpy; (rhj;jpakhd msT Fiwe;j) jpz;k mtj;ij xd;wpy; ntg;gepiy 

mjpfupg;Gld; Vw;gLk; tpisit tiuglj;jpYs;s mk;Gf;Fwp fhl;Lfpd;wJ. jputk; cUthf 

Kbahj msTf;F mKf;fkhdJ kpff; Fiwthf;fg;gl;Ls;sjhy; njspthdjhFk;. 

NtWtpjkhff; $wpdhy; ,J T vdg; ngauplg;gl;l Gs;spf;F fPohfNt eilngWk;. 

tisap AT I NfhL re;jpf;Fk;NghJ jpz;kk; kw;Wk; gjq;fkhf Muk;gpf;fpwJ. Gs;sp  

T f;Ff; fPNoAs;s ntg;gepiy kw;Wk; mKf;fq;fspy;> NjHe;njLf;fg;gl;l ntg;gepiy 

kw;Wk; mKf;fq;fspy;> jpz;kk; kl;Lk; my;yJ Mtpkl;Lk; fhl;lg;gLfpd;wikia ehk; 

ghHf;fyhk;. Gs;sp T apid xU juk; flf;Fk;NghJ> khwhntg;gepiyapy; mKf;fj;ij 

mjpfupf;Fk;NghJ MtpahdJ jputkhf khw;wg;gly; epfo;thdJ tpsq;fpf;nfhs;s 

$bajhFk;.

m
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k
;

m
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f
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k
;

m
K
f
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k
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ntg;gepiy ntg;gepiy ntg;gepiy

jpz;kk; jputk;

Mtp

jpz;kk; jputk;

Mtp

jpz;kk; jputk;

Mtp

cU 2.5.12 mtj;ij khw;wq;fspd; fPohd gjhHj;jq;fspd; elj;ijfs; 

(tpsf;fq;fspw;fhd ciufis ghHf;Ff.)
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rhjhuz cUFepiy kw;Wk; nfhjpepiyg; Gs;spfs;

rhjhuz cUFepiy kw;Wk; nfhjpepiyg; Gs;spfs; vd;gJ mKf;fk; 100 kPa  ,y; cs;s 

ntg;gepiyfs; MFk;. mj;Jld; 100 kPa f;F FWf;fhf tiuag;gl;l NfhL vd;gjid 

mtj;ij tiugpypUe;J fz;Lnfhs;sKbAk;.

ePupd; tpgukhd mtj;ij tiuglk;

ePupd; Kk;ikg; Gs;spahdJ jho; mKf;fk; 611 Pa  kw;Wk; ntg;gepiy 0.01 °C apy; 
epfo;tjidf; ftdj;jpw; nfhs;sNtz;Lk;. cUFepiy kw;Wk; nfhjpepiyfs; KiwNa 

0.00 °C apYk; 100 °C apYk; MFk;. ,q;F mKf;fk; 100 kPa MFk;. mtjpntg;gepiy 374°C  
kw;Wk; mtjpmKf;fk; 201 kPa ck; MFk;. Nkw;$wg;gl;l jfty;fspy; KbTfSf;fika 

ePupd; mtj;ij tiughdJ cU 5.55 ,y; rpj;jpupf;fg;gl;Ls;sJ.

Fwpg;G: ePiug; nghWj;j tiuapy; 'caHe;j mKf;fq;fspy; jho;e;j cUFepiyg;Gs;sp 

ngwg;gLk;"

cUFepiyf;F> ehk; gpd;tUk; rkepiyiaf; nfhs;syhk;.

gdpf;fl;b ⇌  ePH

gdpf;fl;bahdJ ePupYk; mlHj;jp Fiwe;jJ. MfNt gdpffl;bahdJ cUFk;NghJ 

cUthFk; ePupd; fdtsT rpwpjhfpd;wJ. mKf;fk; mjpfupf;Fk;NghJ ,yPr;rw;wNyaupd; 

jj;Jtg;gb> mKf;fj;ij kPz;Lk; Fiwf;FKfkhfr; rkepiy efUk;. jput ePH 

cUthf;fg;gLk; MfNt ,t;TaH mKf;fj;jpy; jputePH kPz;Lk; ciwjy; miltJld; 

ntg;gepiy Fiwf;fg;gLk;> mj;Jld;> caH mKf;fq;fspy; jho; cUFepiyia 

(ciwepiy) Mf;Fk;. NkYk; NfhL / tiugpd; rha;thdJ> jpz;k jputq;fSf;F 

,ilapyhd ePupd; rkepiyapy; kiwahdjhFk;.

ntg;gepiy

jputk;

jpz;kk;

Mtp

m
K
f
;f
k
;

    cU 2.5.13 ePupd; mtj;ij tiuT

ntt;NtW mtj;ijfs; fUj;jpy; nfhs;sg;gLk;NghJ> mjd; mlHj;jpapy; Fwpg;gplj;jf;f 

NtWghlhdJ Rw;Wg;Gw epge;jidfspYk; mtjpepge;jidfspy; fhzg;gLk;. cjhuzj;jpw;F 

100 kPa (1 atm) mKf;fj;jpy; 0° C:

jput ePupd; mlHj;jp = 1 g cm-3 (= 55.6 mol dm-3 ePupd; nrwpthFk;)

thAepiy ePupd; mlHj;jp =  2.7 × 10-4  mol dm-3

218 atm   ,y; 374° C apYk;

thAepiy ePupd; mlHj;jp = jput ePupd; mlHj;jp = 4.1 mol dm-3

CO2 ,y; mtj;ij tiuG :
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ntg;gepiy

m
K
f
;f
k
; jpz;kk;

jputk;

Mtp

cU 2.5.14 CO2 ,d; mtj;ij tiuG

ePupd; mtj;ij tiuGld; xg;gpLk;NghJ> CO2 ,y; mtj;ij tiuglk; gw;wpa xU rpwg;ghd 

tplak;> mjd; Kkikg;Gs;spahdJ tspkzly mKf;fj;jpw;F Nky; miktJ kl;LkhFk;. 

vdNt 5.11atm f;F Fiwe;j mKf;fj;jpy; vt;nthU jput epiy fhgdPnuhl;irl;ilAk; 

ngw;Wf;nfhs;s KbahJ vd;gjhFk;. mjhtJ CO2  MdJ rhjhuzkhf cUFepiy 

kw;Wk; nfhjpepiyfisf; fhl;Ltjpy;iy. ,jd; fUj;jhdJ fhgdPnuhl;irl;lhdJ  

78 °C ntg;gepiyapy; gjq;fkhFk; vd;gJ kl;LNkahFk;. ,jd; fhuzkhf jpz;k 

fhgdPnuhl;irl;lhdJ 'cyH gdpf;fl;b" vd  mwpag;gLfpwJ.  ePH xUNghJk;  jput 

fhgdPnuhl;irl;ilr; rhjhuz epge;jidapy; ngw;Wf;nfhs;s KbahJ. jpz;kk; my;yJ 

Mtpahf kl;LNk ngwyhk;.  

2.6 Jtpj jput njhFjpnahd;wpd; jput Mtpr; rkepiy 

,g;gFjpapy; Kjypy; xU nfhs;ifastpyhd vz;zf;fUtpd;  cjtpAld; Mtpgwg;Gs;s 

,U jputq;fspd; fyitnahd;wpd; ,ay;Gfs; fye;jhuhag;gLk;. ,f;fye;Jiuahlypy; 

Kw;gFjpapy; vy;yh tpfpjq;fspYk; Kw;whff; fye;J xU jdpj;jputj;ijf; nfhLf;fpw 

,U jput tiffs; mikfpd;wd. ,j;jputq;fspy; elj;ijia tpsq;fpf;nfhs;tjw;fhf 

,yl;rpaf;fyit vd;w vzzf;fU mwpKfg;gLj;jg;gLtJld; ,t; ,yl;rpaf; fiury;fspd; 

mtj;ij tiuGfs; Clhf mtw;wpd; ,ay;GfSk; Nehf;fg;gLk;. gpd;dH ,yl;rpa kw;Wk; 

,yl;rpakw;w fyitfspw;F ,ilapyhd xg;gPLk; mikAk;.

2.6.1 ,yl;rpaf; fiury;fspd; ,ay;Gfs;

kpf neUf;fkhd xj;j jputq;fis itf;Fk;NghJ Kw;whff; fyf;Fk; jfTs;s jputf; 

fyit Mf;fg;gLk;> mit ,yl;rpaj; jd;ikiag; ngUksT neUq;fp mikAnkd ehk; 

vLj;Jf; nfhs;syhk;. vl;Nrd; kw;Wk; vg;Nud;> ngd;rPd; kw;Wk; njhYaPd;> ePH kw;Wk; 

nkjNdhy; Nghd;wd ,jw;F cjhuzq;fshFk;.

%yf;$w;W ,iltpirfs;

MtpaKf;fj;jpy; fye;JiuahbaJ Nghd;W xU J}a jputj;jpy; rf;jp $ba %yf;$Wfspy; 

rpy jput Nkw;gug;gpypUe;J jg;gpr;nrd;W Mtpahf;fg;gLtJld; mg;gjhHj;jk; rpwpa 

%yf;$w;W ,iltpirfs; cilanjdpd; jug;gl;l ntg;gepiyapy; $ba %yf;$Wfs; 

jg;gTk; $badthFk;. gpwpnjhU jputj;jpw;F ,J cz;ikahFk; vd;gJld;  cU 12.6.1 

,y; ,J fhl;lg;gLfpwJ.

jputk; A jputk; B jputk; AB

jputj;jpd; 

Nkw;gug;G

cU 2.6. A, B Ak; mit 1:1  tpfpjj;jpy; Mf;fg;gl;l jput fyit AB Ak;
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,t;tpU jputq;fSk; Kw;whff; fyf;fg;gLk;NghJ Kw;whff; fyj;jy; eilngWk; 

vdf;nfhz;L ,jd; tpisTf; fyitahdJ xU ,yl;rpa (rpy tpfpjKiwf;F mika) 

fyit vdf; $wg;gLtJld;  cU 2.6.1 (C) ,y; tpgupf;fg;gl;lJNghy; jputq;fspd; 
,UNtW %yf;$WfSk; jg;gpr; nry;tjpy; khw;wKk; mw;wd.

2.6. (C) 1:1 vDk; tpfpjj;jpy; ,U jputq;fSk; fyf;fg;gLk;NghJ> jg;gpr; nry;fpd;w 

xt;nthU %yf; $Wfspd;  tpfpjq;fSk; xj;jd my;yJ NtWtpjkhff; $wpd; xt;nthU 

$WdJk; jg;gpr; nry;fpd;w %yf;$Wfspd; vz;zpf;ifAk; xj;jd vdTk; ePH ghHf;f 

KbAk;.

A kw;Wk; B %yf; $Wfs; Kd;gpUe;jik Nghd;W jg;Gtw;fhd mNj Nghf;fpid ,d;dKk; 

nfhz;bUf;fpd;wd. (mit jdpahff; fhzg;gLk; epiyapy; Nghd;W) ,U A %yf;$Wfspd; 

,ilg;gl;l ftHr;rpfisg;Nghd;W mNjasT xU A %yf;$wpw;Fk; xU B %yf;$wpw;Fk; 

,ilapy;  mikAk;  vd ehk;  tpsq;fpf; nfhs;s KbAk;. (tpirfSf;F ,ilapy; 

VjhtJ NtWghL mikAkhdhy; jg;Gfpw Nghf;Fk; khWgLk;) ,t;tpay;GfSld; A 
kw;Wk; B  %yf;$WfSf;fpilNaAs;s %yf;$w;W ,iltpirfs; Nghd;W jpUj;jkhf A 
- A kw;Wk; B - B  %yf;$WfSf;F ,ilNaAs;s %yf;$w;W ,ilapyhdJ vd ehk; 

tpsq;fpf; nfhs;syhk;.  

fyitahf;fypd; ntg;gTs;Siw khw;wk;

xU jputf; fyit Mf;fg;gLk;NghJ> fhzg;gLk; %yf;$W ftHr;rpfs; cilf;fg;gLk;. 

mj;Jld; Gjpa ftHr;rpfs; cUthf;fg;gLtJk; epfOk; ,iltpirfis cilf;fr; 

rf;jpNjitg;gLk; mNj rkak; Gjpa  ftHr;rpfspd; cUthf;fj;jpy; mJ ntspg;gLk;. 

,f; ftHr;rp ahTk; rkkhapd; fyitahf;fypd;NghJ ntg;gk; ntspg;glNyh md;wp 

cwpQ;rg;glNyh mtrpakw;wJ. ,jpypUe;J ,U jputq;fspd; ,yl;rpaf; fyitahf;fk; 

g+r;rpa ntg;gTs;Siwf;FupaJ vd fUjyhk;.

jug;gl;l xU ntg;gepiyapy;> jputk; A kw;Wk; jputk; B  apidf; fyg;gjd;%yk; Kw;wpYk; 

fyf;Fk; jfTila Jtpjf;fyit xd;wpd; Mf;fj;jpd;NghJ> fA-A, fB-B ,  fA-B Mfpa xd;Wf;F 

kw;wJld; ,ilapy; mikAk; ,iltpirfs; rkkhfTk; (fA-A= fB-B = fA-B) ntg;gTs;Siw  

khw;wk; ,y;yhky; ,Ug;gpd; mj;jifa fiury; ,yl;rpaf; fiury; vdTk; miof;fg;gLk;.

,t;tifapy; vl;NrDk; vg;NuDk; nfhz;l fyit ,yl;rpa mtj;ijf;F neUf;fkhf 

mikAk;. Vnddpy; mit xj;jgUkd; nfhz;bUg;gjdhy; mtw;wpd; kj;jpapy; 

rktypikAila te;jHthy;]; tpirfs; mikAk;.

,uNthw;wpd; tpjp

jug;gl;l ntg;gepiyapy; ntw;wplkhfTs;s %ba nfhs;fyndhd;wpy; jputq;fs; A> B 
apidf; fyg;gjdhy; Mf;fg;gLk; xU Jtpjf; fiuriyf; fUJf. NghJkhd rf;jpAila 

A kw;Wk; B apy; %yf;$Wfs; jputNkw;gug;Gf;F NkYs;s ntspapy; jg;Gtjd; %yk; xU 

mKf;fj;ijf; fl;bnaOg;g KbAnkd;gjid ehk; mwpNthk;. njhFjpapy; xU ,af;f 

rkepiyahdJ A kw;Wk; B apy; Mtpahjy; tPjKk; xLq;fy;tPjKk; rkkhftUk;NghJ 

milag;ngWk;. khwhntg;g epiyapy; ,q;F ,irthFk; nkhj;j MtpaKf;fk; kw;Wk; 

Mtpatj;ijapy; mikg;G Mfpatw;wpd; %yk; ,t;tpaf;fr; rkepiyahdJ Nrhjpf;fg;glf; 

$bajhFk;. jhw;wdpd; tpjpapypUe;J nkhj;j mKf;fkhdJ $Wfspd; gFjpaKffq;fspd; 

$l;Lj;njhifahFk;. A, B Ald; njhlHghd Mtpg;gwg;G (nfhjpepiyfs;) kw;Wk; 

fiurypYs;s A, B  apd; nrwpTfspy; Mtpatj;ijapd; mikg;Gj; jq;fpAs;sjhFk;. 

$whdJ> caH Mtpg;gwg;Gk; (jho;nfhjpepiy) kw;Wk; fiurypy; $ba nrwpTk; 

cilajhf mikjy; caH gFjpaKf;fj;ij Mf;Fk; Nghf;fpidf; fhl;Lk;. mjhtJ 

Mtpatj;ijapYs;s xU $wpd; nrwpthdJ mjd; gFjpaKf;fj;jpy; tpfpjrkkhfTk; 

([A(g)]αpA) fyitapYs;s $W xd;wpy; nrwpthdJ mjd; %y;gpd;dj;jpw;F tpfpjrkkhfTk; 

([A(l)] αхA) mikAk;.
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A , B  ia $Wfshf cila xU ,yl;rpaf; fiurypd; NkNy tpgupf;fg;gl;lthwhd Mtp 

- jput rkepiyiaf; fUJf. Mtpahjy; tPjKk; xLf;ftPjKk; rkkhf miktjhy> ehk; 

gpd;tUkhW vOj KbAk;.

A(l) B(l)
 rv  r'v
⇋ ⇋ A(g)   ……..(1)  B(g)   ……..(1)  
rc r'c

rv kw;Wk; rc vd;gd KiwNa $W A apy; Mtpahjy; xLq;fy; tPjq;fhsFk;. r'vkw;Wk; 
r'c vd;gd KiwNa $W B  apd; Mtpahjy; kw;Wk; xLq;fy; tPjq;fhsFk;. (1) ,d; 

fUJtjd; %yk; ehk; gpd;tUkhW vOjKbak;.

rv = k [A(l)]  = k1  хA

хA MdJ fiurypYs;s A apd; %y; gpd;dkhFk;.

,NjNghd;W

r'v = k' [A(g) ]  = k2  pA

,q;F pA ahdJ Mtpatj;ijapy; A  apd; gFjpaKf;fkhFk;.

rkepiyapy; 

 k1         ∴pA  = k2

хA = 1, MFk;NghJ pA = pA= A apd; epuk;gyhtp mKf;fk;

              ∴k   =  pA
                  ∴pA = pA   хA
,NjNghd;W       pB= pB хB

  0  

0  

 rv = r'v
k2  pA  = k1  хA

 хA or ∴ pA  = k хA

0  

0   

MtpaKf;fk; / mikg;G tiuGfs;

jputk; A, B apd; ,yl;rpaf; fyitnahd;wpy;> khwh ntg;gepiyapy; A Ak; B Ak; 
fyitapy; mKf;fj;jpd; jkJ gq;fspg;Gfis toq;Fk;. $W A kl;Lk; jdp ntg;gj;ijf; 

fUJk;NghJ 0   pA   хA
pA=  vd ehk; nfhs;Nthk;> ,q;F 0   pA    xU khwpyp ,jd; tpisthf 

pA ahdJ хA jq;fpAs;s tiuG xU NeHNfhLnkd cU 2.4 (a)  ,t; fhl;lg;gl;Ls;sJ. 
хA = 0 Mapd; pA= 0  MFk;> pA MdJ хA  ,d; mjpfupg;Gf;F NeHtpfpjrkdhdJ. хA  MdJ 

,Uklq;fhf;fg;gl;lhy;> pA ,Uklq;fhf;fg;gLk;. MfNt> NeHNfhldJ tiugpd; (0>0)  

Gs;spapD}lhfr; nry;Yk;. mNj elj;ijf; $W B ,dhYk; gpd;gw;wg;gLk;. 0   pA   > 0   pB    

vd ehk; vLj;Jf;nfhs;Nthkhapd;> mjhtJ A ahdJ B apYk; ghHf;f Mtpg;gwg;Gf; 

$bajhFk;> cU 12.6> ,y; 2c ,y; MtpaKf;fkhdJ mjd; mikg;Gld; хB khWiff; 

fhl;lg;gLfpwJ. fyitapd; xt;nthU mikg;Gf;Fkhd nkhj;j MtpaKf;fkhdJ 

fUjg;gLk; Gs;spapYs;s A kw;Wk; B apd; MtpaKf;fq;fspd; $l;Lj;njhifahFk;. cU 

12.6 (c) apy; khwhntg;gepiyapy; jputq;fs; A kw;Wk; B apy; ,yl;rpaf; fyitapd; 

nkhj;j tiughdJ fhl;lg;gLfpwJ. NfhL pT (pAB) MdJ A kw;Wk; B apid $Wfshff; 

nfhz;l njhFjpapd; nkhj;j MtpaKf;fkhWifiaf; fhl;Lfpd;wJ.
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mKf;fk; mKf;fk; mKf;fk; mKf;fk; mKf;fk; mKf;fk;

%y;gpd;dk; %y;gpd;dk; %y;gpd;dk;

cU 2.6.2 khwh ntg;gepiyapy;> ,uNthw;wpd; tpjpf;F mikfpd;w xU ,yl;rpaj; njhFjp A, B apy; 
MtpaKf;f - mikg;Gf;F cupa tiuGfshFk;. (a) $W A apd; MtpaKf;fkhWif 

$W (b) apd; MtpaKf;f khWifAk; cs;slf;fg;gLfpwJ. (c) fyitapd; nkhj;j 

MtpaKf;f khWifiaf; fhl;Lfpd;wJ.

ntg;gepiy (nfhjpepiyg;Gs;sp) - mikg;G tiuGfs;

gpd;G fye;Jiuahlg;gLtJNghy> khwh mKf;fj;jpy;> jputNkw;gug;gpypUe;J jg;gpr;nry;yy; 

,yFthdJ vd;gjd; fUj;jhdJ> xg;gPl;lstpy; %yf;$w;wpd; tpirfs; eype;jd vd;gJld; 

nfhjpg;gjw;Fk; Mtpahtjw;Fk; rpwpjsT rf;jpNa NjitgLfpwJ vd;gjhFk;.

MfNt xU Fwpj;jntg;gepiyia caH MtpaKf;fj;Jld; $ba jputq;fs; jho; 

nfhjpepiyAilad. my;yJ MtpaKf;fj;jpw;Fk; nfhjpepiyg;Gs;spf;Fk; (ntg;gepiy) 

cs;s njhlHigg; gpd;tUkhW ehk; tpsq;fpf;nfhs; KbAk;. jkJ MtpaKf;fq;fs; 

ntspapYs;s tspaKf;fj;jpw;Fk; rkkhftUk;NghJ jputq;fs; nfhjpf;fpd;wd. xU 

jputkhdJ> jug;gl;l ntg;gepiyapy; caH MtpaKf;fj;ijf; nfhz;likAkhdhy;> 

ntg;gepiyapy; xU rpwpa mjpfupg;ghdJ ntspaKf;f kl;lj;jpid ,yFthf milag; 

NghJkhdjhFk;. kw;nwhUtifapy;> MtpaKf;fk; Fiwthdhy;> $ba ntg;gk;/rf;jpahdJ 
ntspaKf;fj;ij milaj; Njitg;gLk;.

MfNt> jug;gl;l xU ntg;gepiyapy; caH MtpaKf;fKila jputq;fs; jho;e;j 

nfhjpepiyAilad. xNu ntg;gepiyapy; ,U jputq;fspdhy; xU ,yl;rpaf; 

fiuryhf;fg;gLk;NghJ> vJnthd;W caHe;j MtpaKf;fKilaNjh mJ jho;nfhjp 

epiyAilajhFk;.

xU ntg;gepiy (nfhjpepiyg;Gs;sp) -  mikg;G tiugpid mikj;jy;

Kjypy;> MtpaKf;fk; - mikg;G tiugpid khwh ntspaKf;fj;jpy; ntg;gepiy 

(nfhjpepiyg;Gs;sp) - mikg;G tiuGf;F khw;WNthk;. ,r;nraw;ghl;lhdJ vspikahdJ. 

MtpaKf;fk; - mikg;GtiuGf;F vjpHkhwhdJ> Mjyhy; vd ,yFthdJ rpyH 

vz;zyhk;.  ,Ue;jNghJk; fPOs;s rpy tplaq;fisf; fUJk;tiu ,J rupahd thjk; 

vdf; fUjyhk;.

khwh mKf;fj;jpy;  0   pA   > 0   pB    cld; mikfpd;w NkNy fUjg;gl;l ,yl;rpaf; fiury; Tb(A)< 
T(b(B) mikAk; Tb  vd;gJ nfhjpepiyahFk;. (A ahdJ Fiwe;j nfhjpepiyAilaJ).

xU ,yl;rpaf; fiurypy; khwh ntg;gepiyapy; jug;gl;l xU $wpd; gFjpaKf;fkhdJ 

mjd; epuk;gyhtpaKf;fj;jpdJk; jput mtj;ijapYs;s mjd; %w;gpd;dj;jpdJk; 

ngUf;fj;jpw;Fr; rkkhFk;. ,j;njhlHghdJ ,uNthw;wpd; tpjp vd miof;fg;gLk;.

,J pA< p0
A kw;Wk; pB< p0

B vd;gJ njspthdjhFk;.

0   pB   < 0   pB   
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MfNt A apd; MtpaKf;fj;jpy; Vw;gLk; ,wf;fkhdJ

=    pA - p  =  pA-   pA хA =   pA (1 –хA)
=   pA хB

0  

0  0  0  0  

 

 

/

 

  p0
A- pA      = xB

 
   p0

A 

  p0
B- pB      = xA

 
   p0

B
kw;Wk;

Mtpatj;ijapYs;s xU jug;gl;l $wpdJ MtpaKf;fr; rhHgpwf;fkhdJ fiurypYs;s 

kw;iwa $wpd; %y; gpd;dj;jpw;F rkkhFk;.

,uNthw;wpd; tpjpAld; jhw;wdpd; gFjpaKf;f tpjpia ,izg;gjdhy; Mtpatj;ijapd; 

mikg;igj; jPHkhdpf;f KbAk;. p ahdJ nkhj;j mKf;fkhfTk; yA kw;Wk; yB vd;gd 

KiwNa Mfpatw;wpYs;s A kw;Wk; B apd; %y; gpd;dq;fshfTk; mike;jhy; jhw;wdpd; 

tpjpg;gb

0  

0  0  

 pB  хB

pB  хB) (pA   хB  +
kw;Wk;  YB

0  

0  0  

 pA   хA

 pB   хB) (pA   хA  +
   ∴YA

0  0  0   pB     хB) (pA     хA  +  pA     хA  =  yA
PA = PY = (PA + PB) YA

,uNthw;wpd; tpjp ,yl;rpaf; fyitfs; kl;Lk; gpuNahfpf;fg;gLk; my;yJ ,yl;rpaf; 

fyitfs;  kl;Lk; ,uNthw;wpd; tpjpf;F mikAk;. 

A kw;Lk; B apy; fyitfSf;F> ,UGs;spfis ,izf;fpw xU NeHNfhlhf mtw;wpd; 

nfhjpepiyfs; mikAk; vd rpyNtis ePq;fs; vjpHghHjJ ,Uf;fyhk;. vt;thwhapDk; 

,J xU tisapahFk;. gFjp 12.5.3 gFjpapy; jputj;jpw;F MtpaKf;fkhdJ ntg;gepiyapy; 

tpiuthf mjpfupg;gJ gw;wpf; fye;Jiuahlg;gl;ltw;iw kPs fUJtJld; mjid 12.5.6 

cUtpy; ghHf;Ff.

%y;gpd;dk; %y;gpd;dk;

nfhjpepiynfhjpepiynfhjpepiynfhjpepiy

cU 2.6.3 khwh mKf;fj;jpy; xU ,yl;rpaf;fyit AB f;Fupa nfhjpepiy (ntg;gepiy) 

- mikg;G tiuGfshFk;.  (a) $Wfs; A kw;Wk; B ,d; nfhjpepiyfs; (b) 
fyitapd; nfhjpepiy khw;wk;.

cU 2.6.3 ,y; fhl;lg;gl;lJNghy> Kjypy; nfhjpepiyfis cupa mr;Rfspy;  ehk; Fwpj;Jf; 

nfhs;s KbAk;. mj;Jld; fyitapy; MtpaKf;fkhWif vd;w vz;zf;fUthdJ cU 

2.6.3 (b) ,y; fhl;lg;gl;lJ Nghy ,UGs;spfis ,izg;gjd; %yk; fyitapy; jputf; 

$Wfspd; mikg;Gld; fhl;lg;glyhk;.

Mtpapd; mikg;Gld; MtpaKf;fkhwy; vt;thW mikAnkd;gjid ehk; ,g;NghJ 

mwpaNtz;bAs;sJ. khwh mKf;fj;jpy; xU jputf;fyit nfhjpf;Fk;NghJ Fiwe;j 

Mtpg;gwg;Gilajidf; $ba Mtpg;gwg;Gs;s gjhHj;jk; $basT jg;Gtjd; %yk; Mtpia 

Mf;Fk;. ,jd; fUj;J ahnjdpy; jw;NghJs;s njhFjpapy; Mtpapy; A ($ba Mtpg;gwg;Gs;s 
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$W)  ahdJ jputj;jpYk; ghHf;f caHtpfpjj;jpy; fhzg;gLk;. ,g;Gs;sp cs;s Mtpapd; 

mikg;ghdJ Kjypy; xLf;fg;gLk; Mtp%yk; kjpg;gplyhk; / jPHkhdpf;fg;glyhk;. mj;Jld; 

mjidg; gFg;ghayhk;. cU 2.6.4 (a) ,y; cs;s tiuglj;jpy; Fwpf;fg;gl;Ls;s Gs;sp 

P ia fUJf. Gs;sp P apy; cs;s jputk; ntg;gepiy Tp apy; nfhjpf;fpwJ. mj;Jld; 

Tp Ald; njhlHGila Mtpapd; mikg;ghdJ P kw;Wk; Tp Clhf xU fpilf;Nfhl;bid 

tiuGgLj;Jjd; %yk; ngwg;glyhk;. kw;Wk; Mtpapy; mg;Gs;spahdJ Q vd Fwpf;fg;gLk;.

jputj;jpd; ntt;NtW mikg;Gf;fSld; jputf;fyit njhlHghd gapw;rpapid kPsTk; 

Nkw;nfhs;tJld;> cU 2.6 (b) apd; fhl;lg;gl;ls;sthW Mtpapd; MtpaKf;f khWif 

,uz;lhtJ tisapahf tiuGgLj;jyhk;. ,U NfhLfSf;Fk; ,ilg;gl;l gFjpahdJ 

jputk; kw;Wk; Mtpf;F ,ilapyhd rkepiyia cs;slf;fptpUg;gjid ehk; fhzKbAk;.

Tp apy; jput 

(c) mikg;G

%y;gpd;dk; %y;gpd;dk;

jputk;

jputk; ⇌ Mtp
jputk; ⇌ Mtp

jputk;

MtpMtp

nfhjpepiy nfhjpepiy nfhjpepiy nfhjpepiy nfhjpepiy nfhjpepiy

%y;gpd;dk;

Tp apy; nfhjpf;Fk; 

jputj;jpd; kPjhd 

Mtpahfypd; 

mikg;G

cU 2.46 (a)  khwh mKf;fj;jpy; xU ,yl;rpa fyit AB f;Fupa nfhjpepiy (ntg;gepiy) 

mikg;G tiuGfshFk;. (a) mikg;G C1 cila xU njupe;njLf;fg;gl;l fyit 

mikg;Gld; nfhjpepiy khWif fhl;lg;gLfpwJ. ,J Tp apy; nfhjpf;fpwJ.  NfhL 

TpP apd; GwePl;lyhdJ Gs;sp P apYs;s Mtpapd; mikg;igj; jUfpwJ. (b) 
nfhjpepiyapYs;s Mtpapd; khWifAld; mjw;Fs; mlq;Fk; jputk; - Mtp 

rkepiyahdJ ,q;F ntspf;fhl;lg;gl;Ls;sJ. (c)  Gs;sp Q cld; njhlHGila 

jputj;jpd; mikg;ghdJ C2  ,y; fhzg;gLfpwJ.

cU 2.46 (b) ,y; tpgupf;fg;gl;lJNghd;W> xU jputf;fyitahdJ mJ nfhjpf;fpd;w 

ntg;gepiyia ehk; $w KbtJld; nfhjpf;fpw jputj;jpd; kPJs;s Mtpapd; mikg;igak; 

mwpayhk;. cjhuzkhf> cU 2.46 (c) apy; ntg;gepiy T1 ,y; nfhjpf;fpd;w jputj;jpd; kPJs;s 

Mtpnfhz;Ls;s mikg;G C1  ck; MFk;. ,NjNghd;W> kPz;Lk; Nkw;nfhs;tjd; %yk; 

jput mikg;G tisapy; Vida mikg;GfSf;Fupa nfhjpepiyfis jPHkhdpf;fKbAk; 

mj;Jld; ,jpypUe;J mj;jput mikg;Gld; cs;s Mtp mikg;GfisAk; kjpg;gpl KbAk;. 

,e;elj;ijahdJ fyitnahd;wpYs;s jputq;fis fha;r;rp tbj;jy;/gFjpgl fha;r;rp 

tbj;jjhy; gpupj;jwpa cjtpahFk;. ,jidg; gw;wpa tpguq;fis gpwpNjhu; gFjpapy; 

fye;Jiuahlyhk;. ,jd; gpuNahfj;ij fye;Jiuahl Kd;G ,uNthw;wpd; tpjpapypUe;J 

tpyfy;fisf; fhl;Lfpd;w rpy njhFjpfspd; ,ay;Gfis ghHf;fyhk;.

jputq;fspd; ,yl;rpa kw;w fyitfs;

,uNthw;wpd; tpjpf;fika xOfhj jput fyitahdJ ,yl;rpakw;w jputf; fyit vd 

miof;fg;gLk;.  cjhuzkhf  A kw;Wk; B  $Wfshf  cs;s fyitnahd;iw 

Mf;Fnkdpy; 

,j;njhFjpapd; %yf;$w;W ,t;tpirfs; rkkw;wnjdpd; ,yl;rpaf; fyitnahd;wpd; 

mtjhdpg;Gf;fspypUe;J ,j;njhFjp Kuz;gLk;. MfNt xU ,yl;rpkw;w fyitnahd;wpd; 

$Wfs; A kw;Wk; B, mj;Jld; fA-A ≠  fB-B ≠  fA-B  MFk;. mj;Jld; fyitf;F xU ntg;gTs;Siw 

khw;wk; cz;L. MfNt fyitapd; %yf;$Wfs; jg;gpr;nry;Yk; Nghf;fhdJ J}a 

jputq;fis Nghd;wjhFk;.
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,yl;rpakw;w fyitfspd; MtpaKf;fk; - mKf;f tiuGfs;  ehk; mwpe;j tifapy; 

xU ,yl;rpa fiury;fs; ,uNthw;wpd; tpjpf;F miktJld; mikg;ghdJ (jputepiy) 

khwh ntg;gepiyapy;  MtpaKf;fj;jpy; jq;fpAs;sJld; ,jd; tpisthf cU 12.6.2 

(a) ,y; fhl;bathW NeHNfhlhf mikAk;> ,q;F 0   pA   > 0   pB    A ahdJ Mtpg;gwg;Gf; 

$banthd;whFk;.

%y;gpd;dk;

MtpaKf;fk; MtpaKf;fk; MtpaKf;fk; MtpaKf;fk; MtpaKf;fk; MtpaKf;fk;

%y;gpd;dk; %y;gpd;dk;

cU 2.47 khwh ntg;gepiyapy; xU ,yl;rpaf;fyit A, B f;Fupa MtpaKf;f - mikg;G 

tiuGfs; (a) ,uNthw;wpd; tpjpf;F NeHtpyfy; mj;Jld; (b) ,uNthw;wpd; vjpHtpyfy; 
cilaJ. (c) $basT NeH kw;Wk; vjpHtpyfy; cila fyitf;FupaJ.

,uNthw;wpd; tpjpapd; NeH tpyfy;fs;

khwh ntg;gepiyapy;  fA-B < fA-A  mj;Jld; fB-B > cila ,U $Wfs; A kw;Wk;  B 

Mf;fg;gLk; rpyfyitfs; J}a jputq;fspy; ,Ug;gjidtpl A, B f;F ,ilapyhd 

%yf;$w;W ,iltpirfs; FiwthFk;. MfNt> ,yl;rpaf; fyitia tpl ,t;tifapy; 

%yf;$Wfs; jg;Gk; Nghf;fhdJ caHthFk;. MfNt 0   pA   хA
 pA>  kw;Wk;  

,t;tpisthf 0   pB   хB) pB>0   pA   хA mj;Jld;      pAB     > 

,t;tpisthf 0   pB   хB)0   pA   хA +      pAB     > 

,jpypUe;J fUjf;$ba fyitapd; nkhj;j MtpaKf;fkhdJ ,yl;rpaf; fyitia tpl 

caHthdjhFk;.  pAB  > PAB  (,yl;rpa)

,t;tifahd fyitfs; my;yJ fiury;fs; ,uNthw;wpd; tpjpf;F NeHtpyfy;fis 

ntspg;gLj;Jtd vdg;gLk;. ,uNthw;wpd; tpjpapypUe;J NeHtpyfy;fisf; fhl;Lfpd;w 

fyitfspd; MtpaKf;fkhdJ vjpHghHf;fg;gLk; ,yl;rpaf; fyitapid tpl vg;NghJk; 

caHthFk;. MfNt cU 2.47 (a) ,y; fhl;lg;gLtjidNghy;> ,yl;rpaf; Nfhl;bid 

tpl Nkd;Kfkhf tise;j MtpaKf;f - mKf;f tisap MFk;. ,f;fyitfspd; 

MtpaKf;fkhdJ ,yl;rpaf; fiurypYk; caHthFk;> ,jdhy; J}ajputq;fspy; 

mit miktjidtpl ,yFthf %yf;$Wfs; ,q;F cs;slf;fg;gl;L kpf ,yFthf 

ntspg;gLj;jg;gLfpwJ vdf; fUjg;gLfpwJ. %yf;$Wfs; A kw;Wk; B f;F ,ilapyhd 

%yf;$w;W ,iltpirfs; J}a jputq;fis tplf; FiwthdJ ,jdhy; jputq;fis 

fyf;Fk;NghJ A-A kw;Wk; B-B f;F ,ilapyhd cz;ikahd ,iltpirfs; 

cilf;fg;gLtjw;F cwpQ;rg;gLtjidtplf; Fiwe;j ntg;gNk ntspg;gLk;. MfNt> 

,j;jputq;fs; fyf;fg;gLk;NghJ ntg;gkhdJ cwpQ;rg;gLfpwJ. ,jdhy; fyf;fg;gLk;NghJ 

ntg;gTs;Siw khw;wk; mfntg;gj;jpw;FupaJ. ,t;tisapapd; topNa J}a A apy; Mtp 

mKf;fk; 0   pA   > 0   pB    MFk;tiu vy;yh ,lq;fspYk; MtpaKf;fk; caHthf ,Ug;gjid ehk; 

ghHf;f KbAk;. ,JNghd;w rpwpjsT tpyfy; mikAk; tiffspy; ,yl;rpaf; fyitfis 

Nghd;W mikAk; elj;ijfs; xj;jdthf> fha;r;rptbj;jy;fisg; nghWj;jtiu fUjg;gLk;> 

Mdhy; rpy jputq;fspy; fyitfs; ,uNthw;wpd; tpjpf;Ff; $basT NeHtpyfy;fisf; 

fhl;Lk;NghJ ,t;tifahd fyitfspy; cU 2.47 (c) fhl;lg;gl;Ls;sJ Nghd;W 

rpijj;JtpLk;. cjhuzkhf ,t;tifahd xU fyitNa vjNdhy; kw;Wk; ePUf;FupaJ> 

,J caHe;j rpijtilAk;  tisapapid cUthf;FtJld; 95.6 % jpzpTg;gb 

vjNdhiyf; fyf;Fk;NghJ kpf caHe;j  MtpaKf;fj;ijAk; nfhz;bUf;Fk;.
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,uNthw;wpd; tpjpapypUe;jhd vjpHtpyfy;fs;

khwh ntg;gepiyapy; fA-B>  fA-A kw;Wk; fB-B Mf cs;s $Wfs; A kw;Wk; B apdhy; 
cUthf;fg;gLk; rpy fyitfs; ,yl;rpa tifapid tpl %yf;$Wfs; jg;Gk; Nghf;F 

Fiwe;jsT fhzg;gLgitahFk;. ehk; cUthf;ff; $ba  xU ,yl;rpaf; fiury; tiuig 

tpl %yf;$Wfs; fyitapypUe;J cile;J tpyFk;. jfT Fiwe;jstpy;  ,yFthFk;. 

mjhtJ %yf;$Wfs; fyitapypUe;J cile;J tpyfy; J}a jputj;jpypUe;J ehk; 

nra;tjid tplf; Fiwe;jsT ,yFthFk;. %yhjhukhd jputq;fis tpl typikahd 

GJtpirfs; fyitapy; cUthf;fg;gLfpd;wd.

MfNt 0   pA   хA
 pA<  mj;Jld; 0   pB   хB

 pB>   ,jd; tpisthy; 0   pB   хB) 0   pA   хA  +      pAB     < (

,jdhy; fUjg;gLtJ xU ,yl;rpaf; fyitapid tpl nkhj;j MtpaKf;fk; 

FiwthdjhFk;.  pAB  <  pAB(,yl;rpa)

,t;tiff; fyitfs; my;yJ fiury;fs; ,uNthw;wpd; tpjpapypUe;J vjpHtpyfy;fis 

ntspg;gLj;Jtd vdg;gLk;.

,uNthw;wpd; tpjpapypUe;J vjpH tpyfy; fhl;Lfpd;w fyitfspy;> fyitapd; MtpaKf;fk; 

vg;NghJk; ,yl;rpaf; fyitapidtplf; Fiwe;jJ vd vjpHghHf;fg;gLk;. MfNt  

MtpaKf;fk; - mikg;G tisapfspy; ,yl;rpaf; Nfhl;bypUe;J fPo;Nehf;fpa tise;j 

tiughf cU 12.6.5 (b) ,y; fhl;lg;gLfpwJ A apd; J}aMtpaKf;fk; 0   pA   > 0   pB     MFk; tiu 

vy;yh ,lq;fspYk; ,t;tisap topNa caHe;j MtpaKf;fKk; mj;Jld; xU ,optpidAk; 

ehk; fhzKbAk;. ,t;tiff; fyitfis cUthf;ff; $ba  jputq;fisf; fyf;Fk;NghJ 

ntg;gk; ntspg;gLk;. Vndd;why; %yhjhuj;ijtpl typik  Fiwe;jd  cilf;fg;gl;l 

Gjpa typikahd gpizg;Gfs; Mf;fg;gLtjhy; ntg;gk; ntspg;gLk;. cjhuzj;jpw;F ePUk; 

iej;jpupf;fkpyKk; fyf;fg;gLk;NghJ $basT ntg;gk; ntspg;gLj;jg;gLk;. Vnddpy; NO3
- 

kw;Wk; H3O
+ mad; ,dq;fs; cUthfpd;wd. (cU 12.6.5 (b)) ,uNthw;wpd; tpjpapypUe;J 

NeHtpyfYf;Fupa xU fyitahdJ XH caH MtpaKf;fk; cilaJ. ,jd; fhuzkhf 

,J xU jho;nfhjpepiyAilaJ ,jd; %yf;$Wfs; ,yFthfj; jg;gpr; nry;fpd;wd 

mj;Jld; %yf;$w;Wtpirfis Kw;whf kPWtjw;F fyitiag; ngUksT ntg;gkhf;f 

Ntz;bajpy;iy. MfNt cU 12.6.6 (a) ,y; fhl;bathW A my;yJ B my;yJ 

,uz;bdJk; nfhjpepiyfis tplj; jho;e;j ngWkjpia tplf; Fiwe;j nfhjpepiyAila 

xU fyitiaf; nfhjpepiy mikg;Gtiugpy; nfhz;bUf;Fk;. cjhuzj;jpw;F> vjNdhy; 

kw;Wk; ePH fyitapy;> jpzpTg;gb 95.6 %  vjNdhiyf; nfhz;l ,opTf;nfhjpepiyf; 

fyitiaf; nfhz;Ls;sJ. ,f;fyitapd; nfhjpepiy 78.2°C ,j;Jld; xg;gpLifapy; 

xU vjNdhypd; nfhjpepiy 78.5°C kw;Wk; ePUf;F 100°C MFk;.

%y;gpd;dk; %y;gpd;dk;

jputk;

jputk;

Neu;tpyfy;

Mtp

,yl;rpa fyit

,yl;rpa fyit

Mtp

vjpu;tpyfy;

nfhjpepiy nfhjpepiy nfhjpepiy nfhjpepiy

cU 2.48 khwh ntg;gepiyia ,yl;rpakw;w fyit A , B apd; nfhjpepiy mikg;G tiuGfs; 

(a) ,uNthw;wpd; tpjpapypUe;J NeHtpyfy; mj;Jld; (b) ,uNthw;wpd; tpjpapypUe;J 
vjpu;tpyfy;.

,uNthw;wpd; tpjpapypUe;J kiw tpyfy;fisf; fhl;Lk;fyit tiffspy;> J}a                                                                       

jputq;fisAk; tpl> Mtpia Mf;Ftjw;F %yf;$Wfs; cile;J nry;tjhdJ 

fbdkhdjhFk;. MfNt NkNyAs;s fyitfspd; nfhjpepiyfs; J}ajputq;fs; 
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,uz;bidAk; tplf; $ba nfhjpepiyapidf; nfhz;likAk;. Vnddpy; fyitapYs;s 

typikahd ftHr;rpfis cilg;gjw;F Nkyjpf ntg;gk; Njitg;gLfpwJ. MfNt 

mikg;Gld; nfhjpepiyapd; khWifapy; J}a A kw;Wk; B apd;  nfhjpepiyfis tpl 

xg;gLk;NghJ caHthd xU Gs;spa+lhfr; nry;tjid cU 2.48 (b)  ,y; fhl;lg;gLfpwJ. 
cjhuzj;jpw;F iej;jpupf;fkpy kw;Wk; ePupd; fyitahdJ xU caHTf; nfhjpg;Gs;sp 

120.5°C  d; cilaJ> ,q;F ,f;fyit 68%   iej;jpupf; mkpyj;ijj; jpzpTg;gb 

nfhz;lJ. ,jidj; J}a iej;jpupf; mkpyj;jpy; nfhjpepiy (86°C)  kw;Wk; ePUf;F 
(100°C)  cld; xg;gplyhk;. Kd;G tpgupf;fg;gl;lJ Nghy> Gjpa mad; ,ilf;ftHr;rpfspd; 

gpurd;dj;jhy; nfhjpepiyg;Gs;spapy; ngUNtWghl;bidf; fhl;Ltjid fhzyhk;.

gFjpglf; fha;r;rp tbg;G

cU 2.44 (c) ,idf;fUJf> jputj;jpd; mikg;G C1 cld; njhlHghd Mtp Nrfupf;fg;gl;lnjd 

vLj;Jf;nfhs;f. mj;Jld; ,jid xLf;Ftjd; %yk; xU Gjpa jputf;fyit C2 

ngwg;gLk; vdTk; ,jid kPz;Lk; nfhjpf;fitg;gjhfTk; fUJf. ,j;jputj;jpd; Gjpa 

nfhjpepiy T2 mj;Jld; cU 2.49 ,y; fhl;bathW ,jd;kPJs;s Mtpapy; mikg;G 

C3 ck; MFk;. mikg;G C3 cila MtpahdJ J}ajputj;jpw;F neUq;fpaiktjid 

ehk; fhzyhk;. vdNt> ,r;nraw;ghL Mtpapid xLq;Fjy; ngwg;gLk; tpisthd 

jputj;ijf; nfhjpf;ftply; vd;gjid kPs kPs nra;tjd; %yk; ,Wjpapy; J}a A apidg; 

ngwKbAk;. ,r;nraw;ghl;bd; mbg;gilahd njhopy;El;gk; gFjpglf; fha;r;rptbj;jy; 

vd miof;fg;gLtJld; jputf;fyitfspy; J}a $Wfis gpupj;njLg;gjw;F ,J kpfg; 

gaDilajhFk;.

%y;gpd;dk;

jputk;

Mtp

nfhjpepiynfhjpepiy

cU 2.49 gFjpglf;fha;r;rptbj;jy; vz;zf;fU

cU 2.49 ,y; tpgupf;fg;gl;l xLq;Fjy; mj;Jld; kPs; nfhjpf;f itj;jy; nraw;ghl;il 

ehk; njhlHNthkhdhy; jputk; C3 ,d; kPs;nfhjpj;jyhdJ Mtpg;gwg;Gf; $Ljyhf 

mikfpw $W A apd; msT mjpfsTila Mtpiaj; jUtJld; khwhf J}a  

B apidf; $Ljyhff; nfhz;likAk; jputj;ijAk; ,q;F ngwKbAk;. MfNt mLj;jLj;j 

nfhjpj;jy; - xLq;fy; - kPs;nfhjpj;jy; nraw;ghLfs; %yk; Mtpg;gwg;G $ba $wpid 

jputf;fyitapypUe;J NtWg;gLj;jpg; ngwKbAnkd;gij ehk; ftdj;jpw; nfhs;s KbAk;. 

vt;thwhapDk;> ,r;nraw;ghl;bid kPs Nkw;nfhs;tJ cz;ikapy; Neuj;ijf; $Ljyhf 

EfHtjhfTk; mjhtJ Neuk; Njitg;gLtjhfTk; miktJld; caH nfhjpepiyailaf; 

$wpid vt;thW ngwyhk; vd;gjpy; njsptw;wnjhd;whf khwTk; cs;sJ. ,j;jilapid 

jhz;b Mtpahjy; kw;Wk; kPs;nfhjpj;jy; jd;dpr;irahf eilngWtjw;Fg; gFjpglf; 

fha;r;rptbg;G epuy;fs; gad;gLj;jg;gLfpd;wd.
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ntg;gkhdp

fz;zhb 

kzpfs;

jput 

fyit

ntg;gk;

gFjpglf;fha;r;rp 

tbj;jy;

ePu;

tbjputk; 

(Mtpg;gwg;G 

$baJ 

cau;thFk;)

cU 2.50 gFjpglf; fha;r;rp tbf;Fk; epuiy cila gFjpglf;fha;r;rp tbj;jYf;fhd KO 

cgfuz mikg;Gf;fhd xU tiuglk;

,g;gFjpglr;fha;r;rp tbg;ghdJ> MtpxLq;Ftjw;F trjpahf> $HKidfs; ,ize;j 

epuypd; RtHfs; my;yJ fz;zhb kzpfshy; epug;gg;gl;ljhf mike;Js;sJ. ,f;fz;zhb 

kzpfs; my;yJ $HKidr; RtHfs; cl;Gwj;jpy; gug;ig mjpfupj;J> epuypd; cl;gFjpapy; 

,ad;wsT $ba njhlHigf; nfhLg;gjd; %yk; jputk; fPo;Nehf;fp tUtjw;Fk; #lhd 

MtpNkYaHe;J ngWtjw;Fk; toptFg;gjdhy; tpidj;jpwd; $ba nfhjpj;jy; - xLq;fw; 

rf;fuq;fs; mikfpd;wd.   gFjpgltbg;G   epuypd;   ntspr;nry;yw;   gFjpapy;   xU      

ntg;gkhf;fpf; Fkpo; kpfr;rupahf itf;fg;gl;bUg;gJld; jputkhdJ ePH - FspHr;rpahf;fp 

xLf;fpAlDk; ,izf;fg;gl;bUf;Fk;. mikg;G C1 cila xU fyitapy; nfhjpg;igf; 

fUJf.

Mtpiag; gFg;gha;jy;

ehk; mwpe;jJ Nghd;W nfhjpf;Fk; jputj;jpd;kPJs;s MtpahdJ Fiwe;j nfhjpepiyAila> 

Mtpg;gwg;Gf; $ba $wpidf; $Ljyhf cilaJk; (cU 12.6.7) mikg;G C2 ck; 

cilaJkhFk;. nfhjpf;Fk; jputj;jpd; kPJ cUthf;fg;gLk; MtpahdJ jdpj;J 

epuypd; topNa Nky;Nehf;fpr; nry;y Muk;gpg;gJld;> mJ xLq;fg;NghJkhd Fiwe;j 

ntg;gepiyAila xU cauj;ijAk; Kbtpy; milAk;. ,J fz;zhb kzpfs;kPJ 

my;yJ $HKidfs; kPJ my;yJ cs;Ns xU jputj;ijAk; mspf;Fk;. ,j;jputj;jpd; 

mikg;Gj; njhlHe;J C2 MFk;. xUjuk; MtpxLf;fg;gLk;NghJ> mJ epuypd; topNa jdpj;J 

jputhf tPo;r;rpAwj; njhlq;FtJld; NknyLj;Jr; nry;fpw Gjpa #lhd MtpAlDk; 

njhlHGWk; jw;NghJ tPo;fpd;w jputkhdJ NknyOk; #lhd MtpAld; fyg;gLd; mJ 

kPs;nfhjpj;jYf;F ,J fhuzkhfpwJ.

Mtpapd; mikg;Gj; jw;NghJ C3 vdf; nfhs;f. NkNy tpgupf;fg;gl;lJNghd;W> kPz;Lk; 

Gjpa MtpahdJ NkNyNehf;fp> epuypy; xLq;Ftjw;Fg; NghJkhd ntg;gepiyiag; 

ngWk;tiu efUk;. jd;dpr;irahf kPsTk; ,r;nraw;ghL KOikahf eilngWk;. Mtp 

jputkhf xLq;Fd;w xt;nthU NeuKk;> ,j;jputkhdJ epuypy; fPo;Nehf;fp tPo;tjw;F 

Muk;gpg;gjid ehk;ghHf;f KbtJld; cUthf;fg;gLk; Mtpg;gwg;G $ba $W A apidf; 

$bajhff; nfhz;l #lhd Mtpapdhy; kPz;Lk; ,j;jputk; nfhjpf;Fk; vd;gjidAk; 

Nehf;fyhk;. ,Ujputq;fspd; nfhjpepiyfs; kpfTk; neUq;fpad vdpd; vkf;F ePz;l 

gFjpgly; epuy; Njitg;gLk;.

jputj;jpidg; gFj;jha;jy;

Mtpapd; nfhjpepiy Fiwe;j $W A  nrwpe;J nry;tJ Nghd;W FLitapy; vQ;rpa jputj;jpy; 

kw;iwa $W B ahdJ $Ljyhfg; ngwg;gLk;. nfhjpj;jy; kw;Wk; xLq;fw; nrw;ghLfs; kPs 

kPs eilngWtjd; %yk; xLq;fYk; xLf;fg;gl;l jputkhdJ njhlHr;rpahf epuypd;topNa 

xLq;FtJk;> NknyOk; Mtpapdhy; kPs; nfhjpj;jYk; xt;nthU kPs;nfhjpj;jy; %yKk; 

Mtpg;gwg;Gf; $ba $wpdhy; mJ nrwptiltJk; mikAk;
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MfNt> epuypd; Nkw;gFjpapdhy; $W A ahdJ ntspg;gLk; xLf;fpa+lhfr; nry;fpd;w 
Neuq;fspy; FLitapYs;s jputkhdJ B apdhy; nrwptilAk;. ntg;gepiyia ftdkhf 

fl;Lg;gLj;Jtjd; %yk;> $W A (nfhjpepiy Fiwe;jJ) Nrfupf;fg;gLfpd;w FLitapYk; 

B ahdJ Muk;gf; FLitapYk; nfhz;ljhf xU Jtpjf; fiury; Ntwhf;fg;gLk;.

2.6.2 fyf;Fk; jftw;w jput - jputj; njhFjpfs;

jug;gl;l xU ntg;g mKf;f epiyapy; fyf;Fk; jftw;w jputq;fs; vdg;gLtd jkf;Fs; 

fye;J xU jdp mtj;ijiaf; nfhz;l fyitiaf; nfhLg;gjpy;iy. vz;nza; kw;Wk; 

ePH vd;gd ,jw;F xU cjhuzk;> jtpu vz;nza; MdJ ePupd;kPJ kpjf;Fk;. MfNt> 

Kw;wpYk; fyf;Fk; jftw;w ,Ujputq;fis xd;Wld; xd;W fyf;Fk;NghJ mit ,U 

gilfshf gpupe;J mlHj;jp $baJ fPNoAk; mjd; kPJ mlHj;jp Fiwe;jJk; kpjf;Fk; vdTk; 

ehk; tpsq;fpf;nfhs;s KbAk;. ,j;jifa tiffspy;> jputq;fs; xU %banfhs;fyj;jpy; 

epiyahd epge;jidapy; mikAk;NghJ> mj;jput %yf;$Wfs; ,ilNa vJtpjkhd 

,ilj;jhf;fq;fSk; ,y;iy vd;gJld; vspikahd $wpd; njhFjpapd; MtpaKf;fkhdJ 

NkNy kpjg;gjd; MtpaKf;fkhf mikAk; Vndd;why; mbapy; cs;s jputkhdJ 

Nkw;nry;tjw;F xU topAk; ,y;iynadTk; ehk; Nahrpf;fyhk;.

MfNt> fyitahdJ fyf;fg;gLfpd;wJ my;yJ epiyj;j epiyahdJ 

Fog;gg;gLfpd;wNghJ>  ,U jputq;fSk; Jspfshf cilf;fg;gLk;. MfNt NkNyAs;s 

jputg;gilahdJ fPNo miktjw;F khw;whf Mtpg;gwg;G miltjpy;iy. ,Ue;jNghJk; 

mJ rkepiyia miltJk; nkJthf;fg;gLk;. MfNt> vt;nthU Neuj;jpYk; Nkw;gug;gpy; 

,U jputq;fspdJk; Jspfs; fhzg;gLtjhy; fyitapy; KOikahd MtpaKf;fj;jpw;F 

,Ujputq;fSk; gq;fspg;Gr; nra;tdthFk;. ,t;tifapy; jputq;fs; ,uz;bdJk; 

%yf;$Wfs; thAepiyAs;s mtw;wpd; %yf; $WfSld; KiwNa rkepiyapy; 

mikAk; vd vLj;Jf;nfhs;sy; tpUk;gj;jf;fJ vd;gJld; mit ,uz;Lk; njhFjpapy; 

nkhj;j MtpaKf;fj;jpw;F gq;fspg;G nra;fpd;wnjdTk; nfhs;syhk;. $Wfs; A kw;Wk; B 
vdf; fUJk;NghJ $Wfs; ,uz;bdJk; njhFjpapd; kPjhd nkhj;j MtpaKf;fj;jpw;Fg; 

gq;fspg;Gr; nra;Ak; vd;f. MfNt $Wfspd; gFjpaKf;fq;fspy; $l;LnjhifahdJ 

njhFjpapd; nfhs;s mKf;fj;jpw;FkhFk;.

vd;gJld; njhFjpapy; $Wfs; A , B Ak; Mff; nfhs;sg;gLk;.

ntg;gepiy

M
t
pa
K
f
;f
k
; 

/ k
Pa

cU 2.51 Kw;wpYk; fyf;Fk; jftw;w jput - jput njhFjpapy; MtpaKf;f khwy;

,U jputq;fSk; fyf;fhJtpbd; 2.51 ,y; fhl;lg;gl;lNghJ ntg;gepiyAld; mit 

,uz;bdJk; MtpaKf;fq;fspy; khw;wkhdJ xd;Wld; xd;W jq;fhJ Rakhdjhf mikAk;. 

ehk; mtw;wpd; gFjpaKf;fg; ngWkhdq;fisf; $l;bg; ngwg;gLk; 100 kPa  ,y;> ntl;Lk;NghJ 
ngwg;gLk; Gs;spahdJ> J}a kw;Wk; J}a A, B Mfpatw;Wld; xg;gpLk;NghJ Fiwe;j 

nfhjpepiyiaf; fhl;LfpwJ. MfNt ,j;jifa fyf;Fk; jftw;jputq;fspd; fyitfl;Fupa 

tiffspy; Kf;fpakhff; ftdpf;fNtz;baJ ahnjdpd; fyitapy; nfhjpepiyahdJ  

J}a $Wfs; ,uz;bdJk; nfhjpepiyfis tplf; Fiwthdnjd;gjhFk;.



f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy f.ngh.j.(c/j),urhadk;: myF 12 ,urhadr; rkepiy

205 PB

,j;jj;JtkhdJ ntg;gj;jpw;F czHjpwDila NrHitfspd; J}a;ikahf;fypw;F kpfTk; 

gaDilaJ> Fwpg;ghfj; jkJ nfhjpepiy ntg;gepiyfspy; gpupif miltjw;fhFk;. 

jho;ntg;gepiyapy; nfhjpf;fpw fyitfspd; caH nfhjpepiyAila NrHitfspd; 

$Wfisf; nfhjpePuhtp fha;r;rptbg;gjd; %yk; gpupj;njLg;gjw;Fg; gad;gLj;jy; 

,yFthdjhFk;. cjhuzkhf gPidy; mikd; jdJ rhjhuz nfhjpepiy (184 oC) 
apy; tpiuthf xl;rpNaw;wg;gLk;. vt;thwhapDk;  gPidy; mikd; - ePHf; fyitahdJ 

100 oC apYk; Fiwe;j ntg;gepiyapy; nfhjpf;fpd;wJ. cU 12.7 ,d; %yk; gpd;tUkhW 

fyitapidg; gpupf;fyhk; vd tpsq;fpf;nfhs;syhk;> 98 oC  J}a jputq;fspy; epuk;gyhtp 
aKf;fq;fSk; gpd;tUkhW :

   gPidy; mikfs; 7.07 kPa

   ePH   94.30 kPa

fyitapd; nkhj;j MtpaKf;fkhdJ ,t;tpuz;bdJk; $l;Lj;njhif 101.37 kPa  
MFk;. ,J rhjhuz ntspaKf;fj;jpYk; rpwpJ caHthFk;. MfNt ,j;njhFjpahdJ 

98 °C rpwpJ Fiwthd ntg;gepiyapy; nfhjpf;Fk;> ,J J}a ePupd; nfhjpepiyapYk; 

(100°C)FiwthdJ mj;Jld; J}a gPidy; mikdpd; nfhjpepiy (184 oC) apYk; kpff; 

FiwthdjhFk;.

MfNt fyitapypUe;J ,r;NrHitiaf; nfhjpePuhtpf; fha;r;rptbj;jypdhy; jdpahf;fy; 

kpfr; Rygkhf Nkw;nfhs;sf;  $bajhFk;. mj;Jld; cU 12.7.2 ,y; ,j;njhopy;El;gj;jpw;fhd 

mikg;gpd; tiuglq;fs; fhl;lg;gl;Ls;sJ. ,r;nray;Kiwapy; nfhjpePuhtpahdJ 

njhlHr;rpahfr; #lhf;fg;gl;l fyita+lhfr; nrYj;jg;gLtJld; ntspg;gLk; MtpahdJ ePH 

- FspHr;rpahf;fy; xLf;fp %yk; xLf;fg;gLk;> Mjyhy; J}a$wpd; xLf;fg;gl;l MtpahdJ 

xU nfhs;fyj;jpy; Nrfupf;fg;gLk;. nfhjpePuhtp fha;r;rptbg;G El;gk; xU gjhHj;jk; 

Ntwhf;fg;gly; / J}a;ikahf;fYf;Fg; gaDilaJ vd;wNghJk; mg;gjhu;j;jkhdJ ePUld; 

fyf;Fk; jftw;wJ my;yJ ePupy; fiuahjJ> caH %yf;$w;Wj; jpzpTilaJ> RkhH 

100°C apy; caH Mtp mKf;fKilaJ mj;Jld; gad;gLj;jg;gLk; epge;jidfspd; fPo; 

mjDld; cs;s khRf;fs; Mtpg;gwg;gdthfTk; mika Ntz;Lk;.

2.7. gq;fPl;L / guk;gw; Fzfk; 

fyf;Fk; jftw;w ,U fiughd;fs; A kw;Wk; B apid xU Kfitapy; itf;fg;gLk;NghJ 

mit fyf;fkhl;lhjd mj;Jld; cldbahf ,U gilfshfg; gpupj;JtpLnkd ehk; 

mwpNthk;. xU khwh ntg;gepiyapy;> mt;tpUfiug;ghd;fspy; xNu %yf;$w;W mikg;Gld; 

fiuaj;jf;fJk; mtw;Wld; jhf;fKw;wJkhd xU fiuak; х Nru;f;fg;gLk; gpd; njhFjp ed;F 
FYf;fg;gl;L xt;nthd;wpYk; mjd; fiujpwDf;F Vw;g х MdJ mt;tpU fiug;ghdpYk; 

fiuf;fg;gl;lJ. NkYk; ,jidf; fiuakhdJ mt;tpU fiug;ghd;fSf;Fk; ,ilNa 

gq;fplg;gl;lJ my;yJ guk;gg;gl;lJ vd miof;fyhk;. njhFjpia milatpl;lNghJk; 

fiug;ghd;fs; gilfshf Ntwhf;fg;gLtJld; fiuak; х ,d; %yf;$w;Wfs; ,U 

fiug;ghd;fSf;Fk; ,ilg;gl;l vy;iya+lhfg; gpd;dile;J mj;Jld; Kd;nry;Yk; 

,Wjpahf xt;nthU gilapYk; х  ,d; nrwpTfs; khwhJ mikAk; xU ,af;fr; 

rkepiyia milAk;.

fiug;ghd; B

fiug;ghd; A

fiwak; X

cU 2.52  fiug;ghd;fs; A, B vd;gtw;wpd; fiwak; X apd; guk;gYf;fhd tiuglk;
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mNj ntg;gepiyapy;> NkYk; fiuak; X NrHf;fg;gLkhdhy;> khwhntg;gepiyapy; 

jhdhfNt mf;fiuakhdJ mt;tpU gilfSf;FkpilNa fiuaj;jpd; nrwpit mNj 

tpfpjj;jpYk; itj;Jf;nfhs;Sk;. 

MfNt khwhntg;gepiyapy; ,j;njhFjpapd; rkepiy khwpyp gpd;tUkhW vOjg;gl 

KbAk;.

X ,d; nrwpT A apy;

X ,d; nrwpT A apy;
= khwpyp

khwh ntg;gepiyapy; xU X MdJ jhdhfNt fyf;Fk; jftw; fiug;ghd;fs; A , B 
apilNa gug;Gk;NghJ mj;Jld; ,U fiug;ghd;fspYk; xNu %yf;$w;W epge;jidapYk; 

,Uf;Fk;NghJ>

= KD

[XA]

[ XB]

,k;khwpyp KD ahdJ guk;gw;Fzfk; my;yJ gq;fPl;Lf; Fzfk; my;yJ guk;gy; tpfpjk; 

vd miof;fg;gLk;.

khwhntg;gepiyapy;> xU fiuakhdJ fyf;Fk; jftw;w ,U fiug;ghd;fSld; 

FYf;fg;gLk;NghJ> rkepiyapy; ,U jputq;fSk; mf; fiuaj;jpy; epuk;gyilAk;. 

fiujpwd; MdJ nrwpthy; gpujpepjpj;Jtg;gLj;jg;gl KbAkhjyhy; gq;fPl;L tpjpia ehk; 

gpd;tUkhW vOj KbAk;.

= = KD

[XA] S(X)A

[ XB] S(X)B

S(X)A kw;Wk; S(X)B vd;gd ,U fiug;ghd;fspy; fiuaj;jpd; fiujpwd; MFk;. MfNt 

guk;gw;Fzfk; KD Ak; xU fiug;ghdpy; mf;fiuaj;jpd; fiujpwDk; mwpag;gl;ljhf 

,Ug;gpd; ,uz;lhtJ fiug;ghdpy; fiuaj;jpy; fiujpwidf; fzpf;fKbAk;.

cjhuzk; 2.46 

xU jpz;kk; X MdJ ngd;rPd; kw;Wk; ePUld; 25 oC apy; NrHf;fg;gl;lJ. 
ed;F FYf;fp milatpl;lgpd;G> 20.00 cm3 ngd;rPd; gilahdJ 0.20 g  X 
nfhz;bUg;gJld; 100.00 cm3  ePHg;gilahdJ 0.40 g X IAk; nfhz;bUe;jJ. 

,t;tpU fiug;ghd;fspy; X MdJ mjd; rhjhuz %yf;$w;W epiwAld; cs;sJ. 

vdpd; KD I fzpf;Ff.

tpil

ngd;rPdpy; X ,d; nrwpT Cb = 
0.20 g

20.00 cm3 
= 1.0 ×10-2  g cm-3

ePupy; X ,d; nrwpT 

∴ KD= 

Cw = 

 = 

0.40 g

1.0 ×10-2  g cm-3Cb

100.00 cm3

4.0 ×10-3 g cm-3Cw

=  4.0 ×10-3 g cm-3

 =  2.5

Fwpg;G : nrwptpid vg;NghJk; mol dm-3 ,y; mwpa Ntz;bajpy;iy KD ahdJ 

xU gupkhzkw;w fiuakhFk;. myFfs; ePf;fg;gl;LtpLk;. ,U nrwpT myFfSk; 

xNu khjpupahf mikjy; Kf;fpakhdJ vd;gjid Qhgfg;gLj;jpf; nfhs;f.
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cjhuzk; 2.47

25 ºC apy; rkepiyapy;> ePHf;fiury; nfhz;Ls;s mabd; 

0.05 g dm-3  ck; mjDld; rkepiyapy; cs;s fhgd;ehw;FNshiul;L (CCl4)  
4.00 g dm-3 ck; nfhz;likfpwJ. 25 ºC ePupy; mabdpd; fiujpwd; 0.40 g dm-3 

vdpd; fhgd;ehw;FNshiul;by; mabdpd; fiujpwidf; fhz;f.

tpil

=  32.00 g dm-3

KD =   = 

  = 

CCCl4
 4.00 g dm-3

fiujpwd; CCl4

CH2 O 0.05g dm-3

0.40 g dm-3

= 80

= 80∴ fiujpwd; CCCl 4

∴ fiujpwd; H2 O
∴ fiujpwd; CCCl

4

khwhntg;gepiyapy; KD  ahdJ xU khwpyp vd tpsq;fpf;nfhs;sy;.

ehk; fUj;jpw;nfhz;likAk; xU njhFjpahdJ fiuak; X ,d; guk;gypy; xU ,af;f 
rkepiyf;F cupaJ vd;f. fiug;ghd; A apypUe;J B  f;F X  ,d; %yf;$Wfs; nry;Yk; 

tPjk; r1  A apYs;s mjd; nrwpTf;F (C1)  tpfpj rkkhFk;. B apypUe;J A f;F X  ,d; 
%yf;$Wfs; nry;Yk; tPjk; r2 B  apYs;s mjd; nrwpTf;F (C2) tpfpj rkkhFk;. khwh 
ntg;gepiyapy;> xU fiug;ghdpypUe;J kw;iwa fiug;ghdpw;Ff; fiuak; FbngaUk; 

tPjk; rkkhFk;.

fiug;ghd; A

fiug;ghd; B

cU 2.53 khwh ntg;gepiyapy; KD ia khwhky; itj;jpUg;gjw;Ff; fiwak; X ,d; guk;gy; 
mjpfupj;jy;

MfNt ehk; gpd;tUkhW nfhs;syhk;. r1αC1 ,  r2αC2

     r1 = k1C1 ,  r2 = k2C2

     k1 , k2  jhf;fkhwpypfs;

rkepiyapy; r1 = r2   MfNt> k1C1 =  k2C2

= KD  = 
C1 k2

C2 k1
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toikahf> guk;gy; tpjpf;Fg; gpd;tUk; epge;jidfs; mtrpakhdjhFk;. 

1.  khwh ntg;gepiy : gupNrhjid KOtjpYk; ntg;gepiy khwhjpUj;jy; Ntz;Lk;.

2.  xNu %yf;$w;Wepiy : ,U fiug;ghd;fspYk; fiuaj;jpy; %yf;$w;W xj;jikjy; 

Ntz;Lk;.

3.  rkepiyr; nrwpTfs; : rkepiyahdJ mike;jgpd; fiuaj;jpy; nrwpTfs; msf;fg;gLk; 

my;yJ kjpg;gplg;gLk;.

4.  Ijhd fiury;fs; : ,U fiug;ghd;fspYk; fiuaj;jpy; nrwpTfs; Fiwe;jjhf 

,Uj;jy; Ntz;Lk;.

5.  fyf;Fk; jftw;w jputq;fs;
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cs;slf;fk; cs;slf;fk; 

3.1   flj;Jjpwd;

3.1.1  fiurnyhd;wpd; flj;Jjpwid 

 ghjpf;Fk; fhuzpfs;

3.2   rkepiyapy; kpd;tha;fs;

3.2.1  cNyhfk; - cNyhf mad; 

     kpd;tha;

3.2.2  cNyhfk; - ePupy; fiuahj 

     cg;Gf;fspd; kpd;tha;

3.2.3  thA kpd;tha;fs;

3.2.4  jho;j;Njw;w kpd;tha;fs;

3.3   kpd; ,urhad fyq;fs;

3.3.1  kpd;dpurhadf; fyq;fiuis 

     mikj;jy;

3.3.2  kpd;tha; mOj;jj;ij ghjpf;Fk;      

     fhuzpfs;

3.3.3  ntt;NtW tifahd kpd;dpu

     rhadf; fyq;fs;

3. kpd; ,urhadtpay;

3.4   kpd; gFg;G

3.4.1  ePiu kpd;gFj;jy;

3.4.2  nrk;G kpd;tha;fisg; gad;gLj;jp     

 CuSO4 ePu; fiuriy kpd;gFj;jy;

3.4.3  rlj;Jt kpd;tha;fisf; nfhz;L  

 CuSO4 fiuriy kpd;gFj;jy 

3.4.4  rlj;Jt kpd;tha;fis gad;gLj;jp      

 NaCl ePu;f;fiuriy kpd;gFj;jy;

3.4.5  rlj;Jt kpd;tha;fis gad;gLj;jp  

 NaCl jputk; (cUfp NaCl) 
      kpd;gFj;jy;

3.4.6  kpd;gFg;gpd; mstwpKiw gFg;G

3.4.7  fy;thdpf;fyj;jpidAk; kpd;gFg;Gf;  

 fyj;jpidAk; xg;gpLjy;
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mwpKfk;mwpKfk;

RahjPd ,urhadj;jhf;fq;fs; %yk; cUthf;fg;gLfpd;w rf;jpahdJ kpd;rf;jpahf 

khw;wg;gLtJ my;yJ Xu; RahjPdkhf epfohj jhf;fj;ij epfor; nra;a kpd; rf;jpiag; 

gad;gLj;JtJld; njhlu;Ggl;ljhd kpd; kw;Wk; ,urhad rf;jpfspd; gupkhw;wq;fs; gw;wpa 

fw;wy; kpd; ,urhadtpay; MFk;. Fwpj;j njhFjpfspy; epfOfpd;w jhf;fq;fs; ,yj;jpud; 

gupkhw;wq;fs; gpujhdkhf xl;rpNaw;wk;-jho;j;jy; vd;w ,izj; jhf;fq;fshf epfO

fpd;wd. Fwpj;j Xu; ,urhad ,dj;jpypUe;J xd;W my;yJ gy ,yj;jpud;fs; ,of;fg; 

gLtJ xl;rpNaw;wk; vdTk;> xU ,urhad ,dj;jpdhy; xd;W my;yJ gy ,yj;jpu-

d;fs; ngw;Wf;nfhs;sg;gLtJ jho;j;jy; vd miof;fg;gLk;.

Xl;rpNaw;wKk; jho;j;jYk; ,izj;jhf;fq;fshf epfOfpd;wd. ,it xl;rpNaw;wj; 

jho;j;jy; jhf;fq;fs; my;yJ jho;j;Njw;Wk; jhf;fq;fs; vdg;gLfpd;wd. ,yj;jpud;fs; 

xl;rpNaw;wg;gl;l gjhu;j;jq;fspypUe;J (jho;j;Jk; fUtp my;yJ jho;j;jp) jho;j;jg;gl;l-

gjhu;j;jq;fspw;Fr; (xl;rpNaw;Wk; fUtp my;yJ xl;rpNaw;wp) nry;fpd;wd. fy;thdpapd; 

fyj;jpy; cs;sijg; Nghd;W jhf;fnkhd;wpdhy; ,yj;jpud;fs; gha;r;ryhdJ RahjPd-

khf (jhdhfNt) cUthf;fg;gl;L kpd;Ndhl;lkhf khw;wg;glyhk;. My;yj kpd;gFg;Gf; 

fyj;jpy; cs;sijg; Nghd;W ntspNaAs;s kpd;Kjy; xd;wpdhy; RahjPdkhf epfohj 

jhf;f nkhd;W njhlu;r;rpahf epfor; nra;ag;gl;L ,yj;jpud; gha;r;ry; epfo KbAk;.

fy;thdpapd; fyk;> kpd;gFg;Gf; fyq;fs; kw;Wk; kpd;gFg;gpd; gpuNahfq;fs; Nghd;w 

kpd;dpurhadr; nraw;ghLfspy; jho;j;jNyw;wj; jhf;fj;jpd; mbg;gil tplaq;fisf; 

fhzyhk;.

3.1 flj;Jjpwd;3.1 flj;Jjpwd; (Conductivity)

vkJ md;whl tho;f;ifapy; fhfpjk;> kuk;> fz;zhb> gpshj;jpf;F> ,wg;gu;> cNy-

hfq;fs;> fyg;Gg; gjhu;j;jq;fs; Nghd;w NtWgl;l tifahd nghUl;fis ehk; re;-

jpf;fpd;Nwhk;. ,g;nghUl;fs; NtWgl;l ,ay;Gfisf; nfhz;bUg;gjdhy; NtWgl;l 

NjitfSf;fhfg; gad;gLj;jg;gLfpd;wd. jk;%L kpd;idg; ghatplf;$ba ,ay;G 

mj;jifa ,ay;GfSs; xd;whfTs;sJ. kpd;gFg;G fiury;fspD}lhf kpd; flj;jg;

gLfpd;w tplaj;ijf; fUj;jpw; nfhs;tjw;F Kd;ghf> ehk; rpy nrhw;gjq;fis 

tiuaWj;jy; mtrpakhfpd;wJ. kpd;jilahdJ “ R ” vDk; FwpaPl;bdhy; Fwpg;gplg;gLk;. 

,J “ Ω ” vDk; myfpy; mstpg;gLk;. ,J kg m2 vd;w SI myfpw;Fr; rkdhdJ. jil

ahdJ ctP];ldpd; ghyj;jpd; (Wheatstone Bridge) cjtpAld; mstplg;gl

KbAk;. ve;jnthU nghUspd; jilAk; mg;nghUspd; ePsk; “ l ” w;F Neu; tpfpjrkdh-
fTk; mjd; FWf;F ntl;L Kfg;gug;G  “ A ” w;F Neu;khW tpfpjrkdhfTk; cs;sJ. 

mjhtJ>   

R α  kw;Wk;,    R  α  1/A  

MfNt R α ℓ /A  

           R = ρ   ℓ/A  
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Nkw;gb tpfpj khwpyp “ ρ” (rho) MdJ jilj;jpwd; (resistivity  - jw;wil) vd miof;fg;gLk;. 

,jd; SI myF Ω  m MFk;. nghJthf Ω cm ck; gad;gLj;jg;gLk;. me;jtifapy;> ngsjPf 

uPjpapy; xU kPw;wu; ePsKk; xU rJu kPw;wu; FWf;FKfg;gug;Gk; nfhz;l gjhu;j;jnkhd;wpd; 

jilahdJ mjd; jilj;jpwd; vdg;gLk;. Ω  m = 100 Ω  m

jilapd; Neu;khW tpfpjk; (epfu; khw;W) flj;JtY (Conductance) “ G ” vdg;gLfpd;wJ. 
jilAld; ,jid ehk; njhlu;GgLj;jpdhy;>     

   
flj;JtY (G)   =     1       

      R 

flj;J tYtpd; SI myF irkd;]; (siemens) MFk;. ,J  “S” ,dhy; Fwpg;

gplg;gLk;. ,J ohm-1 (Ω-1)w;Fr; rkdhFk;. mj;Jld; “mho” vdTk; mwpag;gLfpd;wJ. 

      
flj;JtY (G)   = 

    1 
=

 A 
=

  k A
            R        ρℓ          ℓ  

jilj;jpwdpd; Neu;khWtpfpjrkd; (epfu; khw;W) Xu; khwpyp. 
1
ρ   =  κ  ,J flj;Jjpwd; 

(conductivity) vdg;gLk;.

,J “ κ ” (kappa) ,dhy; Fwpaplg;gLk;. flj;Jjpwdpd; SI myF Sm-1 ,dhy; jug;gLk;. 

,J nghJthf Scm-1 ,dhy; mstplg;gLfpd;wJ. xU kPw;wu; ePsKk; xU rJu 

kPw;wu; FWf;F Kfg;gug;Gk; nfhz;l nghUnshd;wpd; flj;JjpwddhdJ 1 Sm-1 Mf 

,Uf;Fk;. 1S cm-1 = 100S m-1

,t;tiutpyf;fzj;ij cU 3.1 ,dhy; gpd;tUkhW tpsq;fg;gLj;j KbAk;. 

Xl;lk;

  cU 3.1 jil kw;Wk; jilj;jpwd;

Fwpj;j xU gjhu;j;jj;jpw;F (cNyhfk; my;yJ njupe;j nrwpTila  mad; fiury;) 

jilj;jpwDk; flj;JjpwDk; khwpypfshf cs;sd. MapDk;> ,it ntg;gepiyAld; 

khWk;jd;ik nfhz;bUg;gjdhy; jilj;jpwd;> flj;Jjpwd; mstplg;gLk;NghJ ntg;g

epiy Fwpg;gplg;glNtz;baJ Kf;fpakhdjhf cs;sJ. nghJthf fiury;fspy; 

10 C ntg;gepiy khw;wj;jpd;NghJ flj;Jjpwdpy; 2% khw;wk; mtjhdpf;fg;gLfpd;wJ. 
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cNyhfq;fs; Nghd;w gjhu;j;jq;fspD}lhf ,yj;jpud;fs; gha;tjdhy;> mit jk;%L 

kpd;idf; flj;jf; $baitahfTs;sd. mj;jifa nghUl;fs; kpd;flj;jpfs; vdg;

gLfpd;wd. mj;Jld; cUfpa mad; Nru;itfs; my;yhj mad; fiury;fs; Clhf 

mad;fs; gha;tjd; %yk; kpd; flj;jg;gl KbAk;. ,it mad; flj;jpfs; vdg;gL 

fpd;wd. MfNt> xU kpd;Gykhdj njhopw;gLk;NghJ gjhu;j;jq;fspD}lhf kpd; 

flj;jg;gLtjw;F mq;F miraj;jf;f ,yj;jpud;fs; (my;yJ Jisfs;) my;yJ 

jpz;k> jput epiyfspy; miraj; jf;f mad;fs; ,Ug;gJ mtrpak; MFk;. 

fiury;fis td;kpd;gFnghUl;fs;> nkd;kpd;gFnghUl;fs;> kpd;gfhg; nghUl;fs; 

(fhtypfs;) vd tifg;gLj;j KbAk;.jpz;k mad;Nru;itfs;> td; mkpyq;fs;> td; 

fhuq;fs; Nghd;w ePu;f;fiurypy; Kw;whf madhf;fkilaf;$ba gjhu;j;jq;fs; td; 

kpd;gFnghUl;fs; vdg;gLfpd;wd. ,f;fiury;fs; gad;gLj;jg;gLfpd;w td; kpd;gF

nghUspd; nrwptpw;Nfw;g mad;fspd; nrwpitf; nfhz;bUf;Fk;. NaCl, KNO3, HCl 
Nghd;wtw;wpd; ePu;f;fiury;fs; td; kpd;gF nghUl;fSf;F cjhuzq;fshFk;. ePu;f;

fiurypy; gFjpahf madhf;fkilAk; kpd;gF nghUl;fs; nkd; kpd;gFnghUl;fs; 

vd miof;fg;gLfpd;wd. Guz;];nul;bd; nkd; mkpyq;fs; nkd;%yq;fs; CH3COOH, 
NH3, H2O Nghd;wit nkd;kpd;gFnghUl;fSf;F cjhuzq;fshFk;. 

ePu;f;fiurypy; mad;fisj;juhj gjhu;j;jq;fs; NtNwhu; tifapylq;Fk;. ,it kpd;

gfhg; nghUl;fs; my;yJ fhtypfs; vdg;gLfpd;wd. ,it kpd;idf; flj;Jt-

jpy;iy. ngd;rPd; (C6H6) kz;nza; Nghd;w Kidtw;w Nrjdr; Nru;itfs; kpd;gfhg; 

nghUl;fSf;F cjhuzq;fshFk;. 

cU 3.2 ,y; fhl;lg;gl;lthwhd ePsk; (ℓ ) ck;> FWf;FKfg;gug;G (A) A Kila 

Xu; fw;gid tbtpyike;j fiurypy; itf;fg;gl;l ,U vjpnujpu; Vw;wq;fisf; 

nfhz;l cNyhf kpd;tha;fisg; gad;gLj;jp> Xu; kpd;gF fiurypd; jiliaAk; flj;J

jpwidAk; mstplKbAk;. 

kpd;tha;fs;

kpd;gF fiury;

Xl;lk;

cU 3.2 kpd;gF nghUl; fiurnyhd;wpd; Clhd flj;Jjpwd;; kw;Wk; jilj;jpwd;
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3.1.1 fiurnyhd;wpd; flj;J jpwidg;ghjpf;Fk; fhuzpfs;. 3.1.1 fiurnyhd;wpd; flj;J jpwidg;ghjpf;Fk; fhuzpfs;. 

fiurnyhd;wpd; flj;Jjpwidg; gy fhuzpfs; ghjpf;fpd;wd. mitahtd> fiu

aj;jpd; ,ay;G> fiuaj;jpd; nrwpT> fiurypd; ntg;gepiy Vw;wq;fhtpfspd; mirAe; 

jfT Nkw;gb fhuzpfspy; jq;fpapUg;gjdhYk; Vw;wq;fhtpfspd; mirAe; jftpy; 

flj;Jjpwd; jq;fpapUg;gjdhYk; Nkw;gb fhuzpfs; ahTNk flj;Jk; jpwidg;ghjpf;

fpd;wd. mirAe;jfTila Vw;wq;fhtpfs; my;yJ mad;fspd; ,Ug;igj; jPu;khdpg; 

gjpy; fiuaj;jpd; ,ay;G Kf;fpa gq;if tfpf;fpd;wJ. 

Kw;whff; gpupifailtjd; %yk; mad;fis Mf;Ftjdhy; KCl , NaCl 
Nghd;w typikahd kpd;gFnghUl;fspd; ePu;f;fiury;fs; kpd;idf; flj;jf; $bajhf 

Ts;sd. ,Ug;gpDk; jpz;k epiyapy; ,t;td;kpd;gFnghUl;fspy; mad;fs; mirAk; jfT  

mw;wjd;ik fhzg;gLtjdhy; mit kpd;idf; flj;Jtjpy;iy. ,j;jifa jpz;k kpd;gF 

nghUl;fs; cUfpa epiyf;F nfhz;Ltug;gLk;NghJ NaCl (l) mad;fs; mirAe;jfT 

s;sjhf Mf;fg;gLtjdhy; kpd;idf; flj;Jfpd;wd. kw;nwhU tifapy; $wpdhy;> nkd;d

kpyq;fs;> nkd;fhuq;fs; ePu;f;fiury;fspy; ePUld; jhf;fKw;W gFjpahf madhf; 

fkile;J> mad;fis Mf;Ftjdhy; kpd;idf;flj;jf; $bajhfTs;sd. 

cjhuzk; : 3.1cjhuzk; : 3.1

gpd;tUk; gjhu;j;jq;fSs; vJ ePupy; fiue;jTld; kpd;idf;flj;Jk;?gpd;tUk; gjhu;j;jq;fSs; vJ ePupy; fiue;jTld; kpd;idf;flj;Jk;?

   a)  NkirAg;G    b)  FSf;NfhR    c)  tpdhfpup

tpil:

a) NkirAg;gpd; ,urhadr; #j;jpuk; NaCl. ,J ePupy; Kw;whff; fiue;J 

Na +, Cl- Nghd;w mad;fis Mf;Ffpd;w xu; kpd;gFnghUs; MFk;;. ePupy; 

fiue;J mad;fis Mf;Fk; jd;ik ,Ug;gjdhy; NkirAg;ghdJ kpd;idf;

flj;jf; $ba ,ay;igf; nfhz;Ls;sJ. 

b) FSf;NfhR C6H12O6 vd;w ,urhadr; #j;jpuj;ijAila Xu; Nrjdr; Nru;it.,J 

ePupy; fiuAk;NghJ mad;fs; vijAk; Mf;Ftjpy;iy. me;j tifapy; FSf;

NfhRf; fiury; kpd;idf;flj;Jtjpy;iy. 

c) tpdhfpup mjpfstpy; mrw;wpf;fkpyj;ijf; (CH3COOH) nfhz;Ls;sJ. mrw;

wpf;fkpykhdJ nkd;dkpykhf ,Ug;gjdhy; gFjpahfg;gpupifaile;J ePu;

fiurypy; H3O
+, CH3COO- Nghd;w mad;fisf; nfhz;Ls;sJ. me;j tifapy; 

tpdhfpupf;fiury; kpd;idf; flj;jf; $bajhfTs;sJ. 
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fiurnyhd;wpd; flj;Jjpwidg; ghjpf;Fk; kw;nwhU Kf;fpa fhuzpahf ,Ug;gJ 

nrwpT MFk;. Ijhf;fg;gl;l ePu;f;fiurypd; nrwpthdJ FiwtilAk;NghJ flj;-

Jk; jpwDk; Fiwtilfpd;wJ. Ijhf;fj;jpdhy; mad;fspd; msTk; mad;fspw;fpil

apyhd ,ilf;ftu;r;rpAk; Fiwtjdhy; ,J Vw;gLfpd;wJ.

ml;ltiz 3.1 298 K apy; ntt;NtW ePu; khwpypfs; kw;Wk; fiury;fs; Mfpatw;wpd; 

flj;Jjpwd;fs;

khjpup        flj;Jjpwd; / μS cm-1 

fha;r;rp tbj;j ePu;     1 – 2

0.01 mol dm-3 KCl  fiury;    1,480

0.10 mol dm-3  KCl fiury;    12,400

1.0 mol dm-3  KCl fiury;    110,000

fpzw;W  ePu;      100 – 200

Foha; ePu;      50 – 150

fly; ePu;      40,000

MS : ikf;fpNuh rPkd;]; (Micro Siemens)

ml;ltiz 3: 1298 K ,y; NtWgl;l ePu;khjpupfs; kw;Wk; fiury;fspd; flj;Jjpwd;

mstplg;gl;l flj;Jjpwd; ngWkhdq;fspy; fiurypd; ntg;gepiyAk; fUj;jpw;nfhs;sj; 

jf;f mstpyhd nry;thf;ifr; nrYj;Jfpd;wJ. ntg;gepiyia mjpfupf;Fk;NghJ 

mad;fspd; fjp mjpfupg;gjd; fhuzkhf Fwpj;j nrwpTila fiurypd; flj;J jpwDk; 

mjpfupf;fpd;wJ. ,e;jg; ghjpg;ghdJ fPo;f;fhl;lg;gLk; ml;ltiz 3.2 %yk; njspthf 

tpsq;fg;gLj;jg;gLfpd;wJ. 

ml;ltiz 3.2 ntt;NtW ntg;gepiyfspy; KCl (aq) fiury;fspd; flj;Jjpwd;

nrwpT  / mol dm-3  flj;Jjpwd;/ μS cm-1

    0 oC  13 oC  25 oC
1.00 KCl fiury;  6.5 × 104 9.8 × 104 1.1 × 105

0.10 KCl fiury;  7.2 × 103 1.1 × 104 1.3 × 104

0.01 KCl fiury;  7.8 × 102 1.2 × 103 1.4 × 103

ml;ltiz 3.2 NtWgl;l ntg;gepiyfspy; kw;Wk; nrwpTfspy; KCl =(aq) ,d; 

flj;Jjpwd; 
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Fwpj;j xU ntg;g epiyapy; xU kpd;Gyj;jpy; mad; xd;wpdhy; fhtg;gLk; kpd;Ndhl;l

khdJ mad;fspd; nrwptpYk; mtw;wpd; fjpapYk; jq;fpapUf;Fk;. Xu; madpd; fjpah-

dJ mjd; Vw;wk;> msT kw;Wk; gpuNahfpf;fg;gLk; kpd;Gyj;jpd; mOj;jg;gbj;jpwd; 

vd;gtw;wpy; jq;fpapUf;Fk;. ml;ltiz 3.3 ,w;F ,zq;f> H+, OH-  mad;fs; xg;gPl;lstpy; 

rpwpa gUkd; nfhz;litahf ,Ug;gjdhy; kpf cau; fjpfis nfhz;litahf ,Uf;

fpd;wd. me;j tifapy; ePu;f;fiurnyhd;wpd; flj;Jk; tYtpw;F ,t;tad;fs; ghupa 

gq;fspg;igr; nra;fpd;wd. 

ml;ltiz 3.3 298 K apy; / V cm-1 mOj;jg;gbj;jpwdpd; fPo; xU ePu;f;fiurypy; 

mad;fspd; fjpfs;

    

 

   

mad;    fjp/ mm min-1   mad; fjp/ mm min-1

H+   2.05  NO3
-   0.40

OH-   1.12  Cl-   0.42
Na+   0.29  SO4

2-   0.88
K+   0.42  Ca2+   0.67

ml;ltiz 3.3 298 K apy ; / V cm-1 mOj;jg;gbj;jpwdpy;> ePu;f;fiurypy; mad;fspd; fjpfs;

ePu; khjpupapYs;s madpd; msT gw;wp MuhAk;NghJ> fiurypd; flj;Jjpwd; 

Kf;fpa gq;if tfpf;fpd;wJ. eilKiwapy; fiury;fspd; flj;Jjpwid mstpl 

flj;Jjpwd;khdpfs; gad;gLj;jg;gLfpd;wd. mj;jifa mstPLfs; ctu;j;jd;ikia 

kjpg;gplTk;> fiujpwd; ngUf;fy;fis fzpf;fTk; kw;Wk; gy gpuNahfq;fSf;Fk; 

gad;gLj;jg;gLfpd;wd. 
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3.2 rkdpiyapy; kpd;tha;fs;3.2 rkdpiyapy; kpd;tha;fs;

3.2.1 cNyhf - cNyhf mad; kpd;tha;3.2.1 cNyhf - cNyhf mad; kpd;tha;

kpd;tha;r; rkdpiyapd; tpguq;fs; gw;wp fye;JiuahLtjw;F Kd;ghf> xU kpd;thia 

cUthf;Ftjd; mbg;gil vz;zf;fUf;fshf ,Uf;ff;$ba fiury;fspy; cNyh-

fq;fspd; jhf;Fk; jd;ikfs; gw;wp mwpe;jpUj;jy; gaDs;sjhf ,Uf;Fk;. cNyh-

fq;fspd; jhf;fq;fspd;NghJ mit ,yj;jpud;fis tpLtpj;J Neu; mad;fis Mf;F

fpd;wd vd;gij ehk; mwpNthk;.

cjhuzkhf> Mg2+(aq), Zn2+(aq), Cu2+ (aq) Nghd;w mad;fs;> KiwNa mt;TNyhfq;fs;  

mtw;wpd; mad;fisf; nfhz;l fiury;fspy; jhf;fKWtjdhy; cUthf;fgLfpd;wd. 

mj;Jld; gpd;tUk; jhf;fj;jpy; fhl;lg;gl;lthwhf Neu; kiw Vw;wq;fisAk; Mf;F

fpd;wd. 

Mg (s)  Mg2+(aq)+ 2e

,j;jhf;fk; gpd;tUkhW epfOfpd;wJ. Kfitnahd;wpYs;s Mg2+ (aq) mad;fisf; 

nfhz;l fiurypDs; jpz;k Mg Jz;nlhd;iw mkpo;j;jpaTld; Mg mZf;fs; ,yj;-

jpud;fis ,oe;J Mg2+ mad;fshf fiurypw;Fs; nry;tjw;fhd ehl;lk; cUth-

Fk;. cU3.3 ,y; fhl;lg;gl;lthW Mg ,y; ,yj;jpud;fs; tpLtpf;fg;gl;l epiyapy; 

fhzg;gLk;.

cU 3.3  Mg2+ (aq) mad;fisf; nfhz;l ePu;f;fiurypy; Mg - cNyhfj;jpd; elj;ij
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Mg2+ mad;fisf; nfhz;l fiurypDs; Mg Jz;nlhd;iw mkpo;j;jpaTld;>  Mg 
,y; ,yj;jpud;fs; tpiuthf cUthf;fg;gLk;> ,t;tpyj;jpud;fs; fiurypy; fhzg;gLk; 

Neu; Vw;wq;nfhz;l Mg2+ mad;fspd; Xu; glyj;jhy; #og;gl;bUf;Fk;. ,g;gilahdJ 

cNyhfj;Jz;by; fhzg;gLk; vjpu; Vw;wq;fshy; ftug;gLtjdhy; cNyhfj;Jz;bw;F 

kpf neUf;fkhf mike;jpUf;Fk;.

rpy mad;fs; ed;whff; ftug;gl;L jkJ ,yj;jpud;fis kPsg;ngw;W cNyhfj;

Jz;by; kPz;Lk; xl;bf;nfhs;fpd;wd. Nkw;gug;gpypUe;;J tpLtpf;fg;gLfpd;w mad;fspd; tPj

khdJ Nkw;gug;gpy; kPs ,izfpd;w tPjj;jpw;F ruprkdhf mikAk; nghOJ Xu; 

,af;fr; rkdpiy va;jg;gLfpd;wJ. mj;jUzj;jpy; Fwpj;j Xu; khwhg; ngWkhdk; 

nfhz;l kiw Vw;wq;fs; Mg Jz;bYk;> khwhg; ngWkhdk; nfhz;l Mg2+ mad;fs; 

mj;Jz;ilr; #oTk; fhzg;gLk;. ,e;j ,af;fr;rkdpiyahdJ cU 3.4 ,y; fhl;lg; 

gl;Ls;sJ. Mg Jz;by; fhzg;gLk; kiw Vw;wq;fs; fiurypy; fhzg;gLfpd;w Neu; 

Vw;wq;fshy; #og;gl;L rkg;gLj;jg;gl;L fhzg;gLk;. ,t;thwhd epiy milag;gL 

ifapy; ehk; mj;njhFjpia Xu; kpd;thahf tiuaWf;f KbAk;. 

“Xu; cNyhfkhdJ mjd; mad;fSld; ,af;fr; rkdpiyapYs;s Xu; njhFjpahdJ 

xU kpd;thahf tiuaWf;fg;glKbAk;.”

cU 3.4  ePu; fiurypy; ,af;fr; rkepiyapy; cs;s Mg cNyhfj;jpd; elj;ij

,U topfs; %ykhfr; rkdpiyahdJ Vw;gLfpd;wJ vd;gjid Nkw;gb tpgupg;Gf;

fspypUe;J mtjhdpf;f KbfpwJ. jpz;k Mg MdJ Mg2+ (aq) mad;fshf khw;wg; 

gLtJ xU topahFk;. fiurypYs;s Mg2+ (aq) mad;fs; Mg cNyhfkhf khw;wg;gLtJ 

kw;nwhU topahfTs;sJ.  

,d;ndhU tpjkhff; $wpdhy;> xl;Lnkhj;j njhFjpAk; xU xl;rpNaw;w - jho;j;jy; 

njhFjpahf ,Ug;gJ ntspf;fhl;lg;gLfpd;wJ. xU topapy; Mg MdJ xl;rpNaw;wg; 

gLfpd;wJ. ,d;ndhU topapy; Mg2+ (aq) MdJ jho;j;jg;gLfpd;wJ. 

,jw;fpzq;f ePu; my;yJ fiurypw;Fk;> cNyhfj;jpw;Fkpilapyhd ,ilKfj;jpy; 

Vw;wg; gpupg;G epfOfpd;wJ vd;w vz;zg;ghl;il ehk; ngw KbAk;. 
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Vw;wg;gpupg;gpd; ehl;lkhdJ cNyhfj;jpd; jhf;Fj;jpwdpy; jq;fpapUf;Fk;. cjhuzkhf 

Cu Nfhiyg; gad;gLj;Jk; NghJs;s  Vw;wg;gpupg;ghdJ Mg ,dij tplf; Fiwth-

Fk;. ,J kpd; ,urhadtpaypy; %yfq;fspd; jhf;Fjpwd;fSld; njhlu;GgLj;jp tpgupf; 

fg;gLfpd;wJ. (,jd; tpupthd tpsf;fk; NtNwhu; gFjpapy; jug;gLk;)

cU. 3.5 ePu;f;fiurypy; ,af;fr; rkepiyapy; cs;s Mg kw;Wk; Cu cNyhfq;fspd; 

elj;ijfs;> Cu MdJ Mg I fhl;bYk; Fiwthd jhf;fk; nfhz;lJ Cu ,y; ,Ue;J 
Cu2+ Fiwe;j Ntfj;jpy; cUthFk;.

nghJthf ntspNaw;wg;gLfpd;w ve;jnthU madpYk; ngUk;ghyhdit jkJ ,yj;-

jpud;fisg; ngw;W kPz;Lk; cNyhfj;Jld; Nru;e;J nfhs;fpd;wd. 

cU 3.5 ,y; cs;stw;Wld; xg;gpLifapy; fiurypy; rpwpjsT cNyhf mad;fs;> 

cNyhfj;jpy; Fiwe;j mstpyhd Vw;wk; ,Uj;jy; Nghd;w epiyikfspYk; rkdp

iyg; Gs;sp vl;lg;glf;$bajhfTs;sJ. 

njhFjpfshdit ,af;fr; rkdpiyapy; cs;sNghJ fPo;f;fhl;lg;gl;Ls;sthwhf ,U 

jhf;fq;fs; vOjg;gl KbAk;. mj;Jld; ,UnjhFjpfspdJk; rkdpiyg; Gs;spfis 

xg;gpLtJk; rhj;jpakhdjhf ,Uf;Fk;.

Mg2+(aq)  + 2e   ⇌   Mg(s)   ………… (1)

Cu2+(aq)  + 2e    ⇌   Cu(s)  ………….. (2)

cU. 3.5 ,w;F ,zq;f> rkdpiy 1 ,d; epiy> rkdpiy 2 ,d; epiyia tpl 

mjpfstpy ,lg;gf;fk; Nehf;fpajhf ,Uf;Fk;. ,U rkdpiyfSk; vOjg;gl;l  Kiw 

gw;wpf; Fwpj;Jf; nfhs;s Ntz;Lk;. 

kuG tpjpfspd;gb> jhf;fnkhd;W jho;j;jy; tifahf ,Uf;FkhW vy;yhr; rkdpiy

fspYk; rkd;ghl;bd; ,lJ ifg;Gwj;jpy;  ,yj;jpud;fs; vOjg;gLfpd;wd. 

Nkw;gb ,U re;ju;g;gq;fspYk; rkdpiyj; jhdq;fs; NtWgl;L ,Uf;ifapy;> rkdpiy-

ia miltjw;fhd VJepiy rpy vz;fisg; GFj;JtjD}lhf ntspg;gLj;jg;glyhk;. 

,J kpd;tha; mOj;jk; vd;w gjj;Jld; Neubahfj; njhlu;Ggl;ljhfTs;sJ.  
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rkdpiyapd; NtWgl;l epiyfis rpy ,yf;fq;fSld; njhlu;GgLj;Jtjw;fhd Xu; 

vspa Kaw;rpahf ,J mikfpwJ. nfhs;ifastpy; ,J ,yFthf Nkw;nfhs;sg; 

glf;$ba xd;whfTs;sJ. Mg ,d; tplaj;jpy; cNyhfj;jpd; kiwj; jd;ikf;Fk; 

fiurypy; mjidr; #oTs;s Neu;j;jd;ikf;Fkpilapy; ghupa mstpyhd ntWghL 

fhzg;gLfpd;wJ. Cu I nghWj;jtiuapy; ,t;NtWghLfs; kpff;Fiwthf cs;sd 

vd;gijAk; ,q;F Fwpj;j kpd;thapd; ,ilKfj;jpYs;s Vw;wg;gpupg;gpd; fhuzkhf 

mOj;jk; Vw;gLfpd;wJ vd;gijAk; tpsq;fpf;nfhs;sKbfpwJ. 

mOj;jNtWghlhdJ Nthy;w;wsthf gjpT nra;ag;glyhk; ngupa mstpyhd 

kiwj;jd;ik> Neu;j;jd;ik vd;gtw;wpw;fpilapyhd NtWghlhdJ ngupa mstpyhd 

“mOj;jk;” Mf ,Uf;Fk;. Jujp];ltrkhf Nkw;gb Nthy;w;wsthdJ NkNy Fwpg;gpl;l 

njhFjpAld; xU fUtpia ,izj;J mstpg;glf;$ba rhj;jpakw;wjhfTs;sJ. 

cNyhfj;Jz;nlhd;Wld; xU Nthy;w;khdpia ,yFthf njhLf;ff;$bajhf ,Ue;-

jnghjpYk;> xU fiurYf;F mt;thwhd njhLg;ig Vw;gLj;JtJ Xu; gpur;rpidahd 

tplakhfTs;sJ. fiurYf;F VjhtNjhu; njhLg;ig Vw;gLj;jpdhy; mjidr; #o 

xj;j tifahd rkdpiy cUthf;fg;gLk;. 

me;j tifapy;> gad;gLj;jg;gLfpd;w cNyhfj;Jz;bdJk; njhLg;gpdJk; ,ize;j 

tpisTfshy; rpwe;j mstPlhdJ ngwg;glf;$bajhf ,Uf;Fk;.  ,jd; fUj;jhdJ 

fiurypw;Fk; cNyhfj;jpw;Fkpilapyhd jdp mOj;jj;ij mstpLtJ Njitaw;wjh-

fTs;sJ. 

khw;Nww;W kpd;tha; (Reference Electrode) vd miof;fg;gLfpd;w xU epakj; 

njhFjpAld; mOj;jj;ij xg;gpLjy; NghJkhdJ. ,q;F gad;gLj;jg;gLk; njhFjpah-

dJ epak Ijurd; kpd;tha; vd miof;fg;gLfpd;wJ. ,J cU. 3.6 ,y; fhl;lg; 
gl;Ls;sJ. 

myF - 12 ,y; (rkdpiy vd;w myfpy;) ehk; mwpe;J nfhz;l tplak;> “ve;j
nthU rkdpiyapdJk; epiyahdJ epge;jidfis khw;Wtjdhy; khw;wg;glKbAk;” 
vd;gjhFk;. 

epak Ijurd; kpd;thapy; gpd;tUk; epge;jidfs; gad;gLj;jg;gLfpd;wd. 101325 Pa 
my;yJ 100 kPa, 1 atm mKf;fKila Ijurd; thA> 298K my;yJ 250C ntg;g
epiy> 1.0 mol dm-3 nrwpTila H+ If; nfhz;l fiury;.
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fk;gp

cU. 3.6 epak Ijurd; kpd;tha; 

,k;kpd;thapy; Ijurd; thAthdJ JisAila gpshw;wpdj;jpd; NkNyhfk; ghAk; 

NghJ Ijurd; %yf;$WfSf;Fk; Ijurd; mad;;fSf;Fkpilapy; Xu; rkdpiy Vw;gL 

fpd;wJ. ,r;rkepiy gpshw;wpdj;jpdhy; Cf;Ftpf;fg;gLfpd;wJ.

jug;gl;l xU kpd;thapd; mOj;jj;ij vt;thW ehk; mstplyhk; vd ehk; mwpNthk;. 

2H+(aq)   +   2e  ⇌  H2 (g)

,e;j mstPl;by;> cjhuzkhf epak Ijurd; kpd;thaj;; njhFjpald; ,izf;fg;

gLfpd;wJ. Kd;djhf> Mg2+ mad;fisf; nfhz;l fiurypy; Mg Jz;nlhd;iw 

itj;J> gpshw;wpdk; fk;gpapdhy; Nthy;w;Wkhdp njhLf;fg;gLtijf; fUj;jpw; nfhs;f. 

,q;F cU. 3.7 ,y; fhl;lg;gl;Ls;sthwhf cg;Gg;ghynkhd;W ,ilg;GFj;jg;gLfpd;wJ. 

fk;gp

cg;Gg; ghyk;

,izf;Fk;
fk;gp

cU. 3.7 epak Ijurd; kpd;thiag; gad;gLj;jp kpd;tha; mOj;jq;fis msj;jy;

,q;F cg;Gg;ghykhdJ> Xu; jput re;jpia Mf;fp kpd;Rw;iwg; G+u;j;jpahf;Ftjw;fhf 

,ilg;GFj;jg;gLfpd;wJ. ,J KNO3 Nghd;w kpd;gFnghUl;fspdhy; epug;gg;gl;l Xu; 
fz;zhbf;Fohahf cs;sJ. mjd; Kidfs; ,UKfitfspYKs;s gjhu;j;jq;fs;

xd;Wlndhd;W fye;Jtplhky; jLg;gjw;fhf gUj;jpg; gQ;rpdhy; my;yJ Vfhu; n[y;yp-

dhy; milf;fg;gl;ljhf cs;sJ. 
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xt;nthU gf;fj;jpYKs;s jdpj;jdp kpd;tha;fs; xt;nthd;Wk; Xu; miuf;fyk; 

vd tiuaWf;fg;gLk;. ,U KfitfspDs;Sk;. fhzg;gLfpd;w gjhu;j;jq;fSlDk; 

jhf;fKwhj Xu; kpd;gFnghUshdJ cg;Gg; ghyj;ij Mf;f gad;dLj;Jtjw;F njupT 

nra;ag;glNtz;bAs;sJ. 

,U kpd;tha;fSk; njhLf;fg;gl;lTld; ,U kpd;tha;fspYk; Mf;fg;gLfpd;w ,U rk-

dpiyfSk; gpd;tUkhW mikfpd;wd. 

    Mg2+(aq)  + 2e  ⇌   Mg(s)  

    2H+(aq)  + 2e   ⇌   H2(g)  

Mg MdJ Ijurid tpl jdJ mad;fis Mf;Fk; tY cau;thff; nfhz;lJ. 

me;j tifapy; Mg/Mg 2+  rkdpiy epiyahdJ H2 /H
+ ,d; rkdpiy epiyia tpl 

mjpf msT ,lJ Gwkhf mikAk;. mjhtJ Mg Jz;by; ,yj;jpud; cUthFk; 

msthdJ  gpshw;wpdk; Jz;by; cUthtij tpl kpf mjpfk;. ,e;j tifapy; ,U 

kpd;tha;fspd; Vw;wq;fSf;fpilapy; ngupa mstpyhd NtWghnlhd;W fhzg;gLk;. 

,t;thwhf> Nthy;w;khdpahy; mstplg;glf;$ba mOj;j NtWghnlhd;W cUth

fpd;wJ. 

NkNy Mg/Mg 2+ f;F Fwpg;gplg;gl;l ngWkhdkhdJ cz;ikapy; Mg/Mg2+ njhFjp
apd; epak kpd;tha; mOj;jkhf ,Uf;Fk;. 

epak epge;jidfspd; fPo; xU cNyhf-cNyhf mad; kpd;thahdJ Ijurd; kpd; 

thAld; ,izf;fg;gl;Ls;sNghJ mstplg;gLfpd;w kpd;tha; mOj;jkhdJ mt; 

cNyhf-cNyhf mad; Nrhbapd; epak kpd;tha; mOj;jk; vdf; nfhs;sg;gLfpd;wJ. 

mjhtJ xt;nthU EӨ ngWkhdKk; rkdpiyapd; epiyahdJ Ijurd; rkdpiyapd; 

,lJ my;yJ tyJ Gwj;jpy; mike;Js;sJ vd;gjidf; fhl;Lfpd;wd. rkdpiy 

epiyfspy; cs;s NtWghlhdJ cNyhf kpd;thapy; cUthf;fg;gLfpd;w ,yj;jp

ud;fspd; vz;zpf;iff;Fk; Ijurd; kpd;thapd; gpshw;wpdk; jfl;by; cUthf;fg;gLk; 

,yj;jpud;fspd; vz;zpf;iff;fk; cs;s ntWghl;bdhy; cUthf;fg;gLfpd;wJ. ,q;F 

kuG tpjpfSf;fika gpshw;wpdk; Nkw;gug;gpy; cUthf;fg;gLfpd;w ,yj;jpud;fspd; 

vz;zpf;ifahdJ Gwf;fzpf;fj;jf;f mstpy; ,Ug;gjhff; fUjg;gLfpd;wJ. miw

ntg;gepiyapy; epak Ijurd; kpd;thapd; epak kpd;tha; mOj;jkhdJ 0.00V vd 
vLj;Jf; nfhs;sg;gLfpd;wJ. cUthf;fg;gLfpd;w mOj;j NtWghlhdJ “mOj;jk;” 
Mf Nthy;w;khdpahy; mstPL nra;ag;gLfpd;wJ. 

Mg MdJ mjpfstpyhd vjpu;j;jd;ikia nfhz;bUg;gjdhy; mjd; mOj;jkhdJ 

2.37V MfTk; mstplg;gl;Ls;sjdhy; Mg MdJ vjpu; kpd;thahfTk; Ijurd; Neu; 

kpd;thahfTk; ,Ug;gjid ehk; mwpNthk;. me;j tifapy; ,d; epak kpd;tha; 

mOj;jkhdJ> EӨ= -2.37V MFk;. 
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,jidnahj;j mstPLfs; Cu2+(aq)/ Cu(s) kpd;thapy; Nkw;nfhs;sg;gLk; Ntisapy;> 

Cu MdJ Ijurid tplf; FiwthfNt jdJ ,yj;jpud;fis cUthf;f Kw;gL

fpd;wJ. 

    Cu2+(aq)  + 2e   ⇌   Cu(s)

    2H+(aq)  + 2e   ⇌   H2(g)

me;j tifapy;> Ijurd; kpd;thapd; rkdpiy epiyahdJ NkYk; ,lJ Gwkhf 

mikAk;. Mjdhy; Cu kpd;thapy; Ijurd; kpd;thapd; gpshw;wpdk; jfl;by; cUth-

tij tplf; Fiwe;j vz;zpf;ifapyhd ,yj;jpud;fNs cUthf;fg;gLk;. me;j 

tifapy; ,U kpd;tha;fspYk; fhzg;gLk; kpd; Vw;wq;fSf;fpilapyhd NtWghlhdJ 

kpff; Fiwthf ,Uf;Fk;. mJ +0.34V Mf mstPL nra;ag;gl;Ls;sJ. 

(VjhtJ kpd;Ndhl;lk; ghapd;> mstplg;gLk; Nthy;w;wsT FiwAk;)
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kpd;tha;f; FwpaPLfs;kpd;tha;f; FwpaPLfs;

Ijurd; kpd;thahdJ fPo;tUk; Kiwapy; FwpaPL nra;ag;gLfpd;wJ. 

        

epiyf;Fj;Jf;NfhL fiurYf;Fk; 

thA H2 ,ilapyhd vy;iyiaf; 

fhl;Lfpd;wJ.

epiyf;Fj;Jf;NfhL P+ kw;Wk; H2 
thAtpw;fpilapyhd ,ilKfj;ijf; 

fhl;Lfpd;wJ.

Nkw;gb tpgupg;Gf;fspypUe;J ehk; mwpe;J nfhs;sf; $baJ ahnjdpy;> epak epge;-

jidfspd; fPo; Ijurd; kpd;thAld; cNyhf-cNyhf mad; kpd;thahdJ ,izf;fg; 

gLk;NghJ mstplg;gLk; mOj;j NtWghlhdJ> cNyhf - cNyhf mad; kpd;thapd; 

epak mOj;jkhf ,Uf;Fk;.

kpd;tha; mOj;j mstPLfs; Ijurd; gq;F nfhs;Sk; rkdpiyf;Nfw;g cNyhf-

cNyhf mad;  rkdpiyapd; epiy mikAkplj;ijj; jPu;khdpf;f cjTfpd;wJ. 

rpy epak kpd;tha; mOj;jq;fs; fPo;tUk; ml;ltizapy; jug;gl;Ls;sd. 

cNyhf - cNyhf mad; Nru;f;if              EӨ / V
Mg2+(aq)/ Mg(s)   -2.37
Zn2+(aq)/ Zn(s)    -0.76
Cu2+(aq)/ Cu(s)    +0.34
Ag+(aq)/ Ag(s)    +0.80

   

,t; mOj;jq;fis EӨ ngWkhdq;fSld; xg;gpLifapy;> rkdpiy epiyfspy;> ,lJ 

Gwk; mjpfkhf efu;it nfhz;ltw;wpd; EӨ ngWkhdk; kpf cau;thdjhf ,Uf;Fk;. 

Vnddpy; mit tpiuthf jhkhfNt ,yj;jpud;fis tpLtpj;J> mtw;iw cNyhf 

Nkw;gug;gpy; tpl;LtpLfpd;wd. jhkhfNt ,yj;jpud;fis tpLtpf;fhjtw;wpd; rkdpiy 

epiyfs; NkYk; tyg;gf;fkhf efu;e;jpUg;gijf; fhzyhk;. mtw;wpd; EӨ ngWkh

dq;fs; mjpf Neu;g;ngWkhdk; nfhz;litahf fhzg;gLk;. 

Nkw;gb cNyhf-cNyhf kpd;tha;fSld; Nkyjpfkhf NtWtifahd kpd;tha;fSk; 

cs;sd. 
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3.2.2 cNyhf - ePupy; fiuahj cg;Gf;fspd; kpd;tha;3.2.2 cNyhf - ePupy; fiuahj cg;Gf;fspd; kpd;tha;

xU kpd;thia tiuaWg;gjw;F xU %yfj;jpd; xl;rpNaw;wg;gLk;> jho;j;jg;gLk; 

,dq;fs; gpurd;dkhapUj;jy; mtrpakhfTs;sJ. mjw;Nfw;w tifapy; cNyhfj;jpd; 

xj;j %yfj;ij cg;gpy; nfhz;Ls;s cg;Gld; cNyhfkhdJ njhlu;gpy; cs;sNghJ 

mj;jifa kpd;thahdJ cNyhf-fiujftw;w cg;Gf;fspd; kpd;tha; vd miof;fg; 

gLfpd;wJ. fNyhky; kpd;tha;> nts;sp- nts;sp FNshiul;L kpd;tha;fs; ,j;jifa 

kpd;tha;fSf;F cjhuzq;fshf cs;sd. 

,uz;lhtJ miuf;fyj;jpw;F ,izg;gjw;F

Ntwhf;fp

Pt kpd;tha;

,urj; jputk; (Hg)

epuk;gpa KCl fiury;

fNyhky; gir (Hg2 Cl2)

Hg2Cl2(s)  +  2e  →  2Hg(l)  + 2Cl-(aq)

cU. 3.8 fNyhky; kpd;thia tpsf;fkhff; fhl;Lfpd;wJ.

,q;F xU gpshw;wpdk; fk;gpahdJ Gwr;Rw;wpy; kpd; ,izg;ig Vw;gLj;jg; gad;gL-

j;jg;gLfpd;wJ. nghw;whrpak; FNshiul;L fiurypd; epuk;gpa fiuryhdJ kpd;flj;-

jYf;fhfg; gad;gLj;jg;gLfpd;wJ. Ag-AgCl kpd;thahdJ kw;nwhU cNyhf –  ePupy; 
fiuahj cg;Gf;fspd; kpd;thapw;F cjhuzkhfTs;sJ. ,k; kpd;thapd; Kf;fpa 

gFjpfshtd> 

kpd;gFnghUshd KCl cld; njhlu;gpy; fhzg;gLk; AgCl ,dhy; glykplg;gl;l 

xU nts;spf; fk;gpiaf; nfhz;bUg;gjhFk;. 

Ag-AgCl kpd;thapd; Kf;fpa gFjpahf ,Ug;gJ ntspf;fiurYld; kpd;thia 

,izf;fpd;w KidahFk;. (,k;KidahdJ ceramic, vycor, quartz, fz;zhb ehu;fs; 

vd;gtw;why; Mf;fg;gl;lJ.)
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nts;spf; fk;gp

nts;spf; fk;gpapd; Nky; nts;spf; 

FNshiul;L cg;G

KCl fiury; (toikahf epuk;gpa)

,izg;G

AgCl(s) + e  → Ag(s)  + Cl-(aq)

cU 3.9 MdJ (nts;sp - nts;spf; FNshiul;L) (Ag-AgCl) kpd;thia tpsq;fg;gLj; 

Jfpd;wJ.

nghJthf fNyhky; kpd;thapdJk;> Ag-AgCl kpd;thapdJk; kpd;tha; mOj;jq;fs; 

gupNrhjid Ntisfspy; njhlu;e;Jk; khwhky; ,Ug;gjdhy; ,it khw;Nww;W 

kpd;tha;fshf mwpag;gl;Ls;sd. 
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3.2.3 thA kpd;tha;fs;3.2.3 thA kpd;tha;fs;

Ijurd; kpd;tha;Ijurd; kpd;tha;

epak Ijurd; kpd;tha;> thA kpd;tha;fSf;F xU cjhuzkhFk;. ,q;F gad;gLj;-

jg;gLfpd;w epak epge;jidfshtd> 1.0 mol dm-3 nrwpTila H+, 1 atm mKf;fKila 

Ijurd; thA> 298K my;yJ 250CapYs;s njhFjpapd; ntg;gepiy. Kd;du; tpgupf;fg; 

gl;lijg; Nghy ,jd; kpd;tha; mOj;jkhdJ 0.00V Mf tiuaWf;fg;glLs;sJ.  

2H+(aq)  + 2e   ⇌   H2(g)  

FNshupd; kp;d;tha;FNshupd; kp;d;tha;

FNshupd; Xu; xl;rpNaw;Wk; fUtpahf ed;F mwpag;gl;Ls;sJ. kpd; ,urhadj; 

njhluhdJ gjhu;j;jq;fis mtw;wpd; xl;rpNaw;Wk;> jho;j;Jk; ,ay;GfSf;F Vw;g 

tupirg;gLj;Jtjhf mikfpd;wJ. FNshupd; Nghd;w rpy thAf;fspd; kpd;tha;j; 

jhf;fq;fs; gw;wpa rpy ghu;itfisAk; ,J Vw;gLj;Jfpd;wJ. 

NkNy Nkw;nfhz;lijg; Nghd;W ehk; rkdpiyapd; epiyia Ijurd; rhu;ghf ms

tplKbAk;.

Cl2 (g)  + 2e   ⇌   2Cl-(aq)

toikNghd;W rkdpiynahd;wpy; rkd;ghl;bd; ,lJifg;Gwj;jpy; ,yj;jpud;fs; vOjg; 

gLtJ ftdpf;fj;jf;fJ. mjdhy;j;jhd; FNshupd; thAthdJ jhf;fj;jpy; jho;j;jg; 

gLtijf; fhl;Ltjw;fhf tyJ gf;fj;jpy; vOjg;gLtij tpl ,lJ gf;fj;jpy; vOjg; 

gLfpd;wJ. 

FNshupidg; nghWj;j tiuapy;> Ijuridg; Nghd;W> xU miuf;fykhdJ> 

1.0 mol dm-3 nrwpTila FNshiul;L mad;fisf; nfhz;l fiury;fspy; 

mkpo;j;jg;gl;l gpshw;wpdk; kpd;tha; kPJ FNshupd; thAit nrYj;Jtjd; %yk; cUthf;

fg;glyhk;. 

FNshiul;L mad;fs; ,yj;jpud;fis ,og;gijAk; me;j tifapy; fykhdJ Neu; 

mOj;j NtWghl;ilf; nfhz;bUg;gjidAk; mtjhdpf;f KbAk;. 
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3.2.4 jho;j;Njw;w kpd;tha;fs; - 3.2.4 jho;j;Njw;w kpd;tha;fs; - Redox ElectrodesRedox Electrodes 

,t;tif kpd;tha;fs; nghJthf jho;j;jNyw;wj; jhf;fq;fspy; fhzg;gLfpd;wd. Fwpj;j 

xU jho;j;Njw;W kpd;thahdJ tiuaWf;fg;gLk;NghJ xl;rpNaw;wg;gLk; jho;j;jg;gLk; 

,dq;fs; ,uz;Lk; fiurypy; ,Uj;jy; Ntz;Lk;. Gwr;Rw;wpy; ,izg;ig Vw;gLj;j 

gpshw;wpdk; fk;gp gad;gLj;jg;gl KbAk;. mj;jifa xU jho;j;Njw;w kpd;thahdJ 

cU 3.10 ,y; fhl;lg;gl;Ls;sJ. 

Fe Fe 2+2+/Fe /Fe 3+3+ jho;j;Njw;W kpd;tha;j; njhFjp jho;j;Njw;W kpd;tha;j; njhFjp  

Fe2+ mad;fs; ,yFthf Fe3+ mad;fshf xl;rpNaw;wg;gl KbAk;. mj;Jld;> Fe3+ 

mad;fs; ,yFthf Fe2+ mad;fshf jho;j;jg;glTk; KbAk;. rkdpiyahdJ 

gpd;tUkhW vOjg;glyhk;. 

Fe3+ (aq)  +    e   ⇌   Fe2+ (aq)

,jd; jho;j;Njw;w mOj;jj;ij mstpl 1.0 mol dm-3 nrwpTila  Fe2+ ,Fe3+ mad;fs; 

nfhz;l fiurYs;s KfitapDs; xU gpshw;wpdk; kpd;tha; itf;fg;gl;L mJ 

Ijurd; kpd;thAld; ,izf;fg;gl Ntz;Lk;.

        

rlj;Jt cNyhf kpd;tha; / Nfhy;

(eg. Pt or Pd)

Fe3+(ag), Fe2+(ag) vd;gtw;iwf; 

nfhz;l fiury;

cU 3.10  Fe2+/Fe3+ jho;j;Njw;W kpd;tha;j; njhFjp

● epakf; FwpaPLfSf;fika kpd;tha;fs; vOjg;gLk; NghJ> mtj;ijfspd; 

vy;iyfs; xU epiyf;Fj;Jf; Nfhl;lhy;  NtWgLj;jg;gl Ntz;Lk;. '  " 

cjhuzk; : thA kpd;tha;fs; : Pt(s)|O2(g)|OH-(aq)

● xt;nthU ,urhad ,dq;fis mLj;J mtw;wpd; ngsjpf epiyfs; Fwpf;fg;gl 

Ntz;Lk;. NjitNaw;gLk; ,lq;fspy; mtw;wpd; ngsjpf epiyfs; vOjg;gly; 

Ntz;Lk;. 

cjhuzk; : jho;j;Njw;W kpd;tha;  Pt(s)|Fe2+(aq,1 mol dm-3), Fe3+(aq,1 mol dm-3)
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fPo;tUk; ml;ltizahdJ NtWgl;l kpd;tha; tiffisf; fhl;Lfpd;wJ.

kpd;tha; tif    epakf; FwpaPL   jho;Njhw;wr;Nrhb jho;j;jy; miu 

         mad; jhf;fk;

cNyhf - 

cNyhf mad;fs;  M(s)|Mn+(aq)         M(s)/Mn+(aq)      Mn+(aq) + ne → M(s)

     Zn(s)|Zn2+(aq)        Zn(s)/Zn2+(aq)    Zn2+(aq) + 2e → Zn(s)

cNyhf fiuahj cg;G 

M(s)|MXn(s)|X-(aq)        M(s)/MXn(s)    MXn(s) + ne- →          
    

          M(s) + nX- (aq)

   Ag(s)|AgCl(s)|Cl-(aq)      Ag(s)/Ag+(aq)     AgCl(s) + e →   

         Ag(s) + Ch-(aq)

      Pt(s)|Hg(l)|Hg2Cl2(s)|Cl-(aq)    Hg(l)/Hg2Cl2(s)                       Hg2Cl2(s) + 2e →      
       
                           2Hg(l) + 2Cl-(aq)

thA        Pt(s)|X2(g)|X+(aq)     X2(g)/X+(aq)     X+(aq) + e → ½X2(g)

        Pt(s) |X2(g) |X−(aq)       X−(aq)/X2(g)     ½X2(g) + e → X−(aq)

        Pt(s)|H2(g)|H+(aq)                        H2(g)/H+(aq)     H+(aq) + e → ½H2(g)

        Pt(s)|O2(g)|OH−(aq)      OH−(aq)/O2(g)|     2O2(g) + 2H2O(l) + 4e
            
                                                   
                                                                                  

   → 4OH-(aq)

jho;j;Njhw;w       Pt(s)|M+(aq),M2+(aq)    M+(aq)/M2+(aq)   M2+(aq) + e → M+(aq)

      Pt(s)|Sn2+(aq),Sn4+(aq)    Sn2+(aq)/Sn4+(aq)                    Sn4+(aq) + 2e → Sn2+(aq)

Fwpg;G :Fwpg;G :

kpd;tha;j;jhf;fkhdJ vOjg;gLk;NghJ kpd;Ndhl;lk; flj;jg;gLtijf; fhl;Ltjw;F 

Xu; jdpj;j mk;Gf;Fwp gad;gLj;jgLfpd;wJ. kpd;thahdJ jdpahf fhzg;gLk;NghJ 

rkdpiyf;fhd mk;Gf;Fwp vOjg;gLk;. mj;Jld; kpd;tha;j;jhf;fq;fs; vOjg;gLk;Ngh 

njy;yhk; ,urhadg;gjhu;j;jq;fspd; ngsjpf epiyfs; Fwpg;gplg;gLjy; fl;lha 

khdJ. Nkw;gb cjhuzq;fspy; fhl;lg;gl;Ls;sthwhf> miuf;fyq;fspd; kpd;tha; 

mOj;jq;fs; jho;j;jy; mOj;jq;fshf jug;gl;Ls;sij ftdpf;f Ntz;bAs;sJ. 

(jho;j;jy; jhf;fj;jpw;fhd mOj;jk;)

me;j tifapy; NtWgl;l jho;j;Njw;w rkdpiyfis mtw;wpd; epak kpd;tha; 

mOj;jq;fSf;Nfw;g xOq;FgLj;Jtjdhy; Xu; kpd; ,urhadj; njhliu ehk; 

Mf;f KbAk;. 

ml;ltiz 3.5 ,y; fhl;lg;gl;Ls;sthW kpfTk; vjpuhd EӨ ngWkhdk; nfhz;lit 

kpd; ,urhadj; njhlupd; cr;rpapYk; kpfTk; Neuhd EӨ ngWkhdk; nfhz;lit 

mbapYk; fhzg;gLk;.
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ml;ltiz 3.5 : 298K ,y; Nju;e;njLf;fg;gl;l epakj; jho;j;jy; kpd;dOj;jq;fs;

jho;j;Jk; fUtpfs; kw;Wk; xl;rpNaw;Wk; fUtpfs;

jho;j;jy; miu madhf;fk;    epak jho;j;jy; mOj;jk;(E0 / V)
Li+(aq) + e → Li(s)     -3.05
K+(aq) + e → K(s)     -2.93
Ca2+(aq) + 2e → Ca(s)     -2.87
Na+(aq) + e → Na(s)     -2.71
Mg2+(aq) + 2e → Mg(s)    -2.36
Al3+(aq) + 3e → Al(s)     -1.66
Mn2+(aq) + 2e → Mn(s)    -1.18
2H2O (l) + 2e →H2 (g) + 2OH− (aq)   -0.83
Zn2+(aq) + 2e → Zn(s)     -0.76
Fe2+(aq) + 2e → Fe(s)     -0.44
Ni2+(aq) + 2e → Ni(s)     -0.23
Sn2+(aq) + 2e → Sn(s)     -0.14
Pb2+(aq) + 2e → Pb(s)     -0.13
H+(aq) + e → 1/2H2(g)     0.0
Sn4+(aq) + 2e → Sn2+(aq)    +0.15
AgCl(s) + e → Ag(s) + Cl−(aq)    +0.22
Hg2Cl2(s) + 2e → 2Hg(l) + 2Cl−(aq)   +0.27
Cu2+(aq) + 2e → Cu(s)     +0.34
O2(g) + 2H2O(l) + 4e → 4OH−(aq)   +0.40
I2(s) + 2e → 2I− (aq)     +0.54
Fe3+(aq) + e → Fe2+(aq)     +0.77
Ag+(aq) + e → Ag(s)     +0.80
Br2(l) + 2e →2Br−(aq)     +1.09
O2(g) + 4H+(aq)+ 4e → 2H2O(l)   +1.23
Cl2(g) + 2e  → 2Cl−(aq)    +1.36
Au3+(aq) + 3e → Au(s)     +1.40
S2O8

2−(aq) + 2e → 2SO4
2−(aq)    +2.05

F2(g) + 2e → 2F−(aq)     +2.87
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3.3 kpd;dpurhad fyq;fs;3.3 kpd;dpurhad fyq;fs;

3.3.1 - kpd;dpurhadf; fyq;fis milj;jy;3.3.1 - kpd;dpurhadf; fyq;fis milj;jy;

XH miuf;fykhdJ Ijurd; kpd;thAld; ,izf;fg;gl;l re;jHg;gq;fspy; epfo;e;j 

tplaq;fs; njhlHghd fw;wy;fspy; <Lgl;Nlhk;. ,g;NghJ glk; 13.10 ,y; XH ehf 

miuf;fyKk; nrk;G miuf;fyKk; fiury;fs; cg;G ghyj;jpD}lhfTk; kpd;tha;fs; 

Nthy;w;WkhdpAlDk; ,izf;fg;gLk; NghJ vd;d epfOk; vd;gij ghHg;Nghk;.

cU 3.1.1: Zn ck; Cu ck; nfhz;l ,U miuf;fyq;fs; ,izf;fg;gl;L XH kpd;dpurhad 

fyk; cUthf;fg;gl;lJ.

,t; tifahd fyk; kpd;dpurhad fyk; vd tiuaWf;fg;gLfpwJ. mjhtJ Xl;lk; 

kpd;dpurhadkhdJ kpd;gF fiurYld; njhLifapy; cs;s ,U kpd;tha;fis nfhz;l-

jhf fhzg;gLk;. XH kpd;dpurhad fyj;jpy; nghJthd XH kpd;gF fiury; my;yJ XH 

cg;G ghyj;jpdhy; ,izf;fg;gl;l tpj;jpahrkhd kpd;fiury;fspYk; itf;fg;gl;l kpd;tha;fs; 

nfhz;ljhf mikAk;. ,U tpj;jpahrkhd kpd;fiury;fspYs; kpd;tha;fis nfhz;l 

njhFjpfspy; Njhd;Wk; mOj;jk; 'jputr; re;jp mOj;jk;" vdg;gLk;. vdpDk;> ,t; mOj;jkh-

dJ ,U kpd;gFfiury;fSk; XH cg;G ghyj;jpdhy; ,izf;fg;gLk;NghJ Fiwf;fg;glf; 

$bajhf ,Uf;Fk;. 

XH cg;Gg;ghykhdJ ''U'' tbtkhd FohapDs; Vfhupdhy; n[ypNghy; Mf;fpa  kpd;gF 

fiury;fshd KCl my;yJ KNO
3
 I nfhz;l Clfkhf ,Uf;Fk;. ,jd; ,U jput Kbtpl 

q;fSk; kpd;tha; njhFjpfspDs; mkpo;e;jpUf;ff; $bajhf itf;fg;gl;bUf;Fk;. ,t; jput 

re;jpahdJ CLGftpLk; nkd;rg;G my;yJ nea;aupnkd;rt;T Jisnfhz;l gpupnkd;wfL Mf 

gad;gLj;Jk;NghJ mjD}lhf mad; gupkhw;wk; epfo mDkjpf;Fk;.

NkNy fhl;lg;gl;Ls;s ,U miuf;fyq;fspdJk; rkepiyfs; gpd;tWkhW.

Zn2+ (aq)  +    2e   ⇌   Zn (s)        EӨ = -0.76 V
Cu2+ (aq)  +    2e   ⇌   Cu (s)       EӨ = +0.34 V

cg;Gg;ghyk;
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Ijurid ghHf;fpYk; ehfkhdJ kpf tpiuthf ,yj;jpuid ,og;gjhy; mjd; E° 
ngWkhdk; vjpHf;Fwpia fhl;Lfpd;wJ. Ijurid ghHf;fpYk; nrk;ghdJ kpff;f 

Fiwthf ,yj;jpuid ,og;gjhy; mjd; E° ngWkhdk; NeHf;Fwpia fhl;Lfpd;wJ.

,J ,U rkepiyfisAk; Neubahf xg;gPL nra;a cjTfpwJ. cjhuzkhf> eh-

fkhdJ nrk;ig fhl;bYk; kpf tpiuthf ,uj;jpud;fis ,of;fpwJ vdTk; ehfj;-

jpd; rkdpiy jhdkhdJ nrk;gpdJ rkdpiyapYk; ghHf;f $ba msT ,lJgf;fk; 

rhHe;jpUf;Fk; vd;gijAk; ntspg;gLj;Jk; ,jpypUe;J Nthy;w;WkhdpahdJ ehfk; vjpH-

kpd;tha; vdTk; nrk;G NeuhdJ vdTk; fhl;Lk;. ,J fhl;Lk; mOj;jkhdJ ,uz;b-

w;Fk; ,ilNaahd tpj;jpahrkhFk;.

Rw;wpy; kpd;Ndhl;lj;ij epWj;Jtjw;fhf tof;fkhf caHjilj;jpwd; nfhz;l 

Nthy;w;Wkhdp gad;gLj;jg;gLk;. cjhuzkhf> Nthy;w;WkhdpahdJ mfw;wg;gl;L 

,uz;L miuf;fyq;fSk; njhLifapy; itf;fg;gl;lhy; ,yj;jpud;fs; ehfj;jpy; 

,Ue;J mjpf mstpy; ntspNaWk;NghJ nrk;gpy; ,Ue;J  rpwpjsT ntspNaWk;. 

,t; ,yj;jpud;fspd; mirT XH kpd;Ndhl;lkhFk;. ,t; kpd;Ndhl;lj;jpdhy; njhFjp 

apd; rkdpiyahdJ Fog;gkilAk;. ,t; kpd;Ndhl;lj;jpdhy; njhFjpapy; Vw;gLk; 

khw;wq;fis tpsf;fp nfhs;tjw;F yP rw;wNyaupd; jj;Jtj;jpid gpuNahfpf;f KbAk;. 

,q;F ,uz;L vjpnujpuhd tpisTfis fhzKbAk;. 

xU gf;fj;jpy;> ehfrkdpiy njhFjpapy; ,Ue;J ,yj;jpud;fs; ntspNaWfpwJ 

Mjyhy; yP rw;wNyaupd; jj;Jtj;jpd;gb rkdpiy jhdkhdJ> ,oe;j ,uj;jpud;fis 

<Lnra;af;$bajhf efUfpd;wJ. kw;iwa gf;fj;jpy; nrk;G rkdpiy njhFjpapd; kPJ 

,uj;jpud;fs; NrUfpd;wJ. vdNt yP rw;wNyaupd; jj;Jtj;jpd;gb> rkdpiy jhdkh-

dJ Nkyjpf ,uj;jpud;fis mfw;wf; $bajhf efUfpd;wJ. tpiuthf eilngw;w 

khw;wq;fs; fPNo mikg;gpy; fhl;lg;gl;Ls;sJ. mjid glk; 13.11 fhl;LfpwJ. 

rkepiyapd; epiy ,e;jj; 

jpirapy; efUk;

rkepiyapd; epiy ,e;jj; 

jpirapy; efUk;

Zn ,ypUe;J Cu Nehf;fp 

Njwpa ,yj;jpud; gha;r;ry;
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,yj;jpud;fs; vq;Nf $Ljyhf cs;sNjh 

mq;fpUe;J vq;F Fiwthf cs;sNjh mq;F 

Nehf;fp ,yj;jpud; gha;r;ry; fhzg;gLk;.(Zn ,y; 
,Ue;J Cu fs; gf;fkhf

  cg;Gg; ghyk;

cU 3.1.2 ehfk;> nrk;G nfhz;l ,U miuf;fyq;fis gad;gLj;jp  Nthy;w;Wkhdp 

          ,izf;fg;glhJ. XH fytdpf;fyk; cUthf;fg;gl;Ls;sJ.

Nkw;gb njhFjpapy;> Zn gf;fkhf ,Ue;J ,j gf;fj;jpw;F ,yj;jpud; Xl;lkh-

dJ njhlHe;J nry;Yk;NghJ rkdpiyjhdkhdJ khw;wkilfpd;wJ. MfNt ,U 

rkdpiyfSk; fl;lhakhf xU gf;fj;jpw;F epfOk; jhf;fkhf khWfpwJ. ehfkhdJ 

njhlHe;J madhfpwJ. nrk;G (II) mad;fs; ,uj;jpud;fis Vw;Wf;nfhs;fpwJ. ,t; ,U 

jhf;fq;fSk; gpd;tUkhW vOjg;glyhk;.

Zn(s)    Zn2+(aq)  + 2e

Cu2+(aq)  + 2e    Cu(s)   

ehfkhdJ ehf mad;fshf fiurypDs; nry;Yk;NghJ toq;Fk; ,yj;jpud;fshy; 

nrk;G (II) mad;fs; nrk;ghf khWtJk; epfu ,urhad jhf;fkhf eilngWk;. Nkw;gb 

,U miuf;fyjhf;fq;fisAk; ,izg;gjd; %yk; epfu jhf;fj;ij fl;bnaOg;gyhk;. 

RahjPdkhd ,urhad jhf;fk; eilngWtjd; %yk; fyj;jpy; kpd;Ndhl;l;k; cUth-

f;fg;gLtij fhzyhk;. ,jd; %yk; kpd;urhad fykhdJ ,Utifahf gpupf;fg;glK-

bAk;. RahjPd jhf;fj;jpd; %yk; fykhdJ kpd;Ndhl;lj;ij cw;gj;jp nra;Akhapd; 

mjid 'fy;thdpf;fyk;" my;yJ 'Nthy;w;whfyk;" vdg;gLk;. RahjPd jhf;fk; eil-

ngwhjhapd; ntspNa ,Ue;J kpd;Ndhl;lj;ij nrYj;Jtjd; %yk; fyj;jhf;fkhdJ 

elhj;jg;gbd; mf;fyk; kpd;gFfyk; vd miof;fg;gLk;.

XH fy;thdpf;fyj;jpy; fyj;njhopw;ghl;bw;F nghWg;ghf mikgit xl;rpNaw;wy;> 

jho;j;jy; jhf;fq;fshFk;. fyk; njhopw;gLk; NghJ xU kpd;thapypUe;J xl;rpNaw;wj;-

jpd; %yk; tpLtpf;fg;gLk;  ,yj;jpud;fs; mLj;Js;s kpd;tha;f;F nrd;W mq;Fs;s 

njhFjpapy; ,urhad $Wfis jho;j;jypw;F cl;gLj;Jk;. xl;rpNaw;wk; eilngWk; 

kpd;tha; mNdhl;L vd;Dk; jho;j;jy; eilngWk; kpd;tha; 'fNjhl;L" vdTk; mi-

of;fg; gLk;. xl;rpNaw;wy;> jho;j;jy; miuj; jhf;fq;fspy; NrHf;if %yk; KOjhd 

fyj;jhf;fj;ij ngwyhk;. XH fytdpf;fykhdJ Zn, Cu kpd;tha;fis nfhz;lNghJ 

mJ 'lhdpay;fyk;" vd ngauplg;gLk;. 
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,q;F ,U miuj;jhf;fq;fspd; $l;lypd; %yk; KOjhd jhf;fk; ngwg;gLk;.

fNjhl;L (jho;j;jy; miuj;jhf;fk;) : Cu2+(aq) + 2e  → Cu(s)  (tyJ if gf;fkhd kpd;tha; RHE)

mNdhl;L (xl;rpNaw;wy; miuj;jhf;fk;)  : Zn(s) → Zn2+(aq) + 2e  (,lJ if gf;fkhd 

kpd;tha; LHE) 

fyj;jhf;fk;;: Cu2+(aq)  +  Zn(s) →  Cu(s)  +  Zn2+(aq)

XH fytdpf;fyj;jpw;F NkNy tptupf;fg;gl;lJ Nghy; vjpuhd kpd; mOj;jkhdJ 

gpuNahfpf;fg;gl;L nkJthf mjpfupf;fg;gLk;NghJ vjpuhd kpd;dOj;jkhJ 1.1V ,id 

milAk;NghJ jhf;fk; epWj;jg;gLtJld; fyj;jpd; Clhf kpd;Ndhl;lKk; epfohJ. 

ntspNa ,Ue;J toq;fg;gLk; mOj;jkhdJ NkYk; mjpfupf;fg;gLk;NghJ  vjpH-

jpirapy; jhf;fk; epfo Muk;gpf;Fk;. ntspNa ,Ue;J ngWk; kpd; rf;jp %yk; RahjPd 

ky;yhj  ,urhad jhf;fj;ij fhl;Lk; kpd;gFg;Gfykhf ,J njhopw;gLk;. lhdpay; 

fyj;jpy; 1.1V  kpd;mOj;jkhdJ vt;thW cUthf;fg;gLfpwJ. vd;gjpy; ftdk; nrYj; 

JtJ Kf;fpakhJ. ,jid gpd;tUkhW tpsf;fp nfhs;syhk;.

lhdpay; fyj;jpy; ,UgFjpfspYk; xl;rpNaw;wy;> jho;j;jy; miuj;jhf;fq;fs; eil 

ngWfpwJ. nrk;G kpd;thapd; jho;j;jy; miuj;jhf;fKk;> ehfkpd;thapd; xl;rpNaw;wy; 

miuj;jhf;fKk; epfo;fpwJ. fyj;jpd; ,t; ,U gFjpfSk; miuf;fyq;fs; my;yJ 

jho;j;Njw;w ,izapfs; (redox couples) vd miof;fg;gLk;. nrk;G kpd;thahdJ 

jho;j;jy; miuf;fyk; vdTk; ehf kpd;thahdJ xl;rpNaw;wy; miuf;fyk; vdTk; 

miof;fg;gLk;.

fy;thdpfyj;jpy; xl;rpNaw;wy;- mNdhl;by; epfOk; Mjyhy; mNdhl;lhdJ vjpH 

Vw;wj;ij nfhz;bUf;Fk;. kWgf;fj;jpy; jho;j;jy; epfOtjd; %yk; fNjhl;lhdJ 

NeNuw;wj;ij nfhz;bUf;Fk;. 

fy;thdpf;fyj;jpy; xl;rpNaw;wk; eilngWk; miuf;fyj;jpy; (mNdhl;L) fiurYf;F 

rhHghf vjpH mOj;jk; ,Uf;Fk; kw;iwa jho;j;jy; eilngWk; (fNjhl;L) miuf;fyj; 

jpy; fiurYf;F 

rhHghf NeH mOj;jk; ,Uf;Fk;. ,jdhy; ,U kpd;tha;fs; ,ilNaAk; mOj;j 

tpj;jpahrk; fhzg;gLk;. MspahdJ njhLg;gpy; cs;sNghJ tpiutpy; ,yj;jpud; gha;r;r 

yhdJ vjpH kpd;thapy; ,Ue;J NeHkpd;thapw;F eilngWk;. ,yj;jpud; gha;r;ry; 

epfOk; jpirf;F vjpHjpirapy; kpd;Ndhl;lk; eilngWk;. fy;thdpf;fyj;jpy; ,Ukpd; 

tha;fs; ,ilNaahd mOj;jtpj;jpahrkhdJ fy mOj;jk; vd miof;fg;gl;L mJ 

Nthy;w;wpy; mstplg;gLk;.

fNjhl;bdJk;> mNdhl;bdJk; kpd;tha; mOj;jq;fSf;F ,ilNaahd tpj;jpahrkh-

dJ fy mOj;jk; MFk;. ,J fyj;jpy; ,Ue;J kpd;Ndhl;lkhdJ ngwg;glhj NghJ 

fyj;jpd; kpd;dpaf;ftpir (electromotive force (emf) MFk;. ,J fy;thdpf;fyj;jpy; 

mNdhl;il ,lJ gf;fj;jpYk; fNjhl;il tyJ gf;fj;jpYk; itf;Fk;NghJ Vw;gLk; 

khw;wkhf nfhs;sg;gLfpwJ.
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cNyhfKk; kpd;gFfiurYk; XH epiyj;jNfhl;bdhYk; cg;Gghyj;jpdhy; ,U 

kpd;gF fiury;fSk; ,izf;fg;gLtij ,U epiyj;j NfhLfspdhYk; fy;tdpf;fyk; 

nghJthf Fwpg;gplg;gLk;.

fyf;FwpaPl;bid vOJk;NghJ gpd;tUtd Kf;fpakhdit.

● fyj;jpy; xl;rpNaw;wy; miuj;jhf;fk; eilngWk; kpd;tha; vg;NghJk; ,lJgf;fj;-

jpYk; jho;j;jy; miuj;jhf;fk; eilngWk; kpd;tha; tyJ gf;fj;jpYk; vOjg;gLk;.

● mtj;ij vy;iyfs; epiyj;j rl;lj;jpdhy; “ | ” gpupepjpj;Jtg;gLj;jg;gLk;.

●  jputr; re;jp mOj;jk; fhzg;gbd; ,uz;L kpd;tha;fs; ,ilNa “ ⁞ ” MdJ 

gad;gLj;jg;gLk;.

●  cg;Gg; ghyk; fhzg;gbd; (jputr; re;jp mOj;jk; fhzg;glhtpbd;) ,uz;L kpd; 

tha;fSk; ,ul;il epiyf;Fj;J rl;lj;jhy; “ || ” Ntwhf;fg;gLk;.

● vy;yh $WfspdJk; ngsjPfepiy fl;lhakhf Fwpf;fg;gly; Ntz;Lk;. mj;Jld; 

nrwpT> mKf;fk;> ntg;gepiy Nghd;w epge;jidfSk; njupe;jpUg;gpd; Fwpj;jy; 

Ntz;Lk;.

fyf;FwpaPl;bw;F mikthf lhdpay; fyj;jpdJ FwpaPlhdJ gpd;tUkhW vOjg;gLk;.

  Zn(s)|Zn2+(aq, 1.0 mol dm-3))||Cu2+(aq, 1.0 mol dm-3)|Cu(s)

NtW cjhuzq;fs;

fyk; Mg(s)| Mg2+(aq) kw;Wk; epak Ijurd; kpd;tha; vd;gtw;iwf; nfhz;Ls;sNghJ

  Mg(s)| Mg2+(aq), 1.0 mol dm-3) || H+(aq, 1.0 mol dm-3) | H2(g) |Pt(s)

fyk; epak Ijurd; kpd;tha; kw;Wk; Cl-(aq) |Cl2(g) kpd;tha;fisf; nfhz;Ls;sNghJ

  Pt(s)|H2(g) |H+(aq) || Cl-(aq) |Cl2(g) |Pt(s)   

,uz;L kpd;tha;fspYk; nghJthd kpd;gF nghUshf HCl gad;gLj;jg;gbd;

fyk; epak Ijurd; kpd;tha; kw;Wk; AgCl(s) |Ag(s) | Cl-(aq) vd;gtw;iwf; nfhz;Ls;s 

NghJ  Pt(s)|H2(g) |H+(aq), Cl-(aq) |AgCl(s) |Ag(s)    

,e;j khw;wj;jpd; fPo;  fyj;jpdJ kpd;dpaf;f tpir NeuhfTk; mJ tyJ gf;fj;-

jpYs;s miuf;fyj;jpdJ  mOjj;jpypUe;j ,lJgf;fj;jpy; cs;s miuf;fyj;jpdJ 

mOj;jj;jpid fopg;gjhy; ngwg;gLk;.

   E
P»®

 = E
Á»x

 – E
Chx 

   AÀ»x 

   E
P»®

 = E
A÷Úõmk

  – E
P÷uõmk 
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NkNyAs;s fyj;ij fUJk;NghJ 

   E
P»® 

= ECu2+(aq)/Cu(s)  –  EZn2+(aq)/Zn(s)    

                  E
P»®

 = 0.34 V  –  (-0.76 V)   

                   E
P»®

 = +1.10 V  

NkYk; njspthf tpsq;fpf;nfhs;s gpd;tUk; cjhuzk; cjTk;. 

gpd;tUk; fyj;jhf;fj;ij fUJf.

Cu(s) + 2Ag+(aq) → Cu2+(aq) + 2Ag(s)

miuf;fyj;jhf;fq;fs;

fNjhl;L (jho;j;jy;)  :  Ag + (aq) + e- → Ag(s) (2Ag+(aq) + 2e → 2Ag(s)  

mNdhl;L (xl;rpNaw;wy;)  : Cu(s) → Cu2+(aq) + 2e 

,U miuj;jhfl;f;q;fspdJk; $l;Lj;njhif nkhj;j fyj;jhf;fj;ij jUfpwJ vdTk; 

nts;sp kpd;tha; fNjhl;lhfTk; nrk;G kpd;tha; mNdhl;lhfTk; njhopw;gLfpwJ.

fykhdJ> 

     Cu(s)|Cu2+(aq)||Ag+(aq)|Ag(s)

,jpypUe;J

     E
P»®

= E
Á»x

 – E
Chx

 = EAg+ /Ag – ECu2+/Cu

miuf;fyq;fspdJ jho;j;jy; mOj;jq;fis gpujpapLtjd; %yk; fyj;jpdJ 

kpd;dpaf;f tpiria kjpg;gplyhk;.

     E
P»®

 = +0.80 V – (0.34 V) = +0.46 V

,uz;bdJk;  E° ngWkhdq;fs; Neuhdjhapd; EAg+ /Ag = +0.80 V kw;Wk; ECu2+/Cu = +0.34 V 

nrg;G kw;Wk; nts;sp vd;gd mad;fis cUthf;Fjy; kw;Wk; ,yj;jpud;fis ,oj;-

jy; vd;gd Ijurdpd; ,t;tpag;Gld; xg;gpLifapy; ,yFthdJ my;y.

vdpDk; ,uz;bYk; Fiwe;j  Neuhd E°  ngWkhdj;ij nfhz;l nrk;G tpiuthf 

,yj;jpud;fis ,of;Fk;. fyj;jpy; nrk;ghdJ ,yj;jpud;fis $ba mstpy; fl;b-

naOg;Gk; mJ vjpH tpirahf ,Uf;Fk;. nrk;Gk;> nts;spAk; rpwpa fk;gpapdhy; 

,izf;fg;gl;lhy; ,yj;jpud; gha;r;ryhdJ nrk;gpy; ,Ue;J nts;spapw;F nry;Yk; 

,J ,t;thW tpgupf;fg;gLk;. 

fhl;lg;gLk; jpirapy; rkepiyjhdkhdJ efUk;.
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Põmh¨£k® vø\°À 

\©{ø»uõÚ©õÚx |P¸®.

ÂøÍÄ C»zvμß 

£õ´a\õ»õÚx Cu 

C¼¸¢x Ag 
CØSö\À¾®.

Põmh¨£k® vø\°À 

\©{ø»uÚ©õÚx |P¸® 

Mjyhy; fyj;jhf;fkhddJ NkNy cs;sthW eilngWfpw;J vd;gJ cWjpahfpwJ.

cjhuzk; 3.3 fPo;tUk; tupg;glq;fs; lhdpay; (Daniel) fyq;fspd; NtWgl;l mikg;Gf; 

fspy; fhl;lg;gl;Ls;sJ. epakf; FwpaPl;by; fyj;ij vOJf.

a)

b)

Âøh

a)  ,e;j mikg;gpy; ,U tpj;jpahrkhd kpd;gFfiurypw;Fk; ,ilapy; jputre;jp 

mOj;jk; fhzg;gLk;. Mjyhy; fy FwpaPlhdJ  Zn(s)|Zn2+(aq)⁞Cu2+(aq)|Cu(s) BS®.

b)  ,e;j mikg;gpy; cg;Gg;ghyk; gad;gLj;Jtjd; %yk; Njhd;Wk; jputrf;fjp mOj;j 

khdJ Fiwf;fg;gl;bUf;Fk;. Mjyhy; fyf;FwpaPL Zn(s)|Zn2+(aq)||Cu2+(aq)|Cu(s). BS®.

ehfk;

nrg;G

CUSO4 

fiury;

Ez;Jisg;

ghj;jpuk;

kpd;tha; miwfs;

ZnSO4 fiury;
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3.3.2 kpd;tha; mOj;jj;jijg; ghjpf;Fk; fhuzpfs;3.3.2 kpd;tha; mOj;jj;jijg; ghjpf;Fk; fhuzpfs;

kpd;tha; mOj;jk; jq;fpAs;s gy fhuzpfis ,q;F gl;bay; gLj;jg;gl;Ls;sJ.

● ntg;gepiy

● kpd;gFfiurypd; nrwpT

● kpd;gFfiurypd; jd;ik

● thAtpd; mKf;fk;

● kpd;thapd; jd;ik

kpd;dpurhadjhf;fk; eilngWtjw;F kpd;thapdJ Nkw;gug;gpd; kPJ cNyhf 

mad;fs; nghUj;jkhd rhu;GepiyapYk; rf;jpAlDk; NkhJjy; Ntz;Lk;. Mjyhy; 

ntg;gepiyAk; kpd;gFnghUspdJ nrwpTk; kpd;tha; mOjj;ij jPHkhdpg;gjpy; 

Kf;fpakhdJ kpd;gFnghUspd; jd;ikahdJ fyk; njhopw;gLk;NghJ Vw;wj;ijf;  fl-

j;Jtjpy; Kf;fpakhdJ ,J gFjp 3.1.1 ,d; fPo; Muhag;gl;Ls;sJ. thA kpd; tha;fs; 

gad;gLj;Jk;NghJ thAtpd; mKf;fkhdJ Fwpg;gplg;gLjy; Kf;fpakhdjhfTk; ,J 

XuyF fdtstpYs;s Kyf;$Wfspd; vz;zpf;ifia tiuaWf;f cjTfpd;wJ.

nts;sp nts;spf;FNshiul;L kpd; thapd; kpd;tha; mOj;jk; MdJ SHE  (epak 
Ijurd; kpd;tha;) njhlHghf 0.220 V MFk;. vdpDk; kpd; gFnghUs; KCl ,d; 
nrwpthdJ 0.10 mol dm-3 vdpd; kpd;tha; mOj;jkhdJ 0.288 V MfTk; KCl d; nrwpT 
1.00 mol dm-3 KCl NghJ mJ 0.235 V. ,w;F khWfpd;wJ.

3.3.3. ntt;NtW tifahd kpd;dpurhad fyq;fs;3.3.3. ntt;NtW tifahd kpd;dpurhad fyq;fs;

,urhad rf;jpia kpd;rf;jpahf khw;Wtjw;F kpd;dpurhad fyq;fs; gad;gLj;J 

fpwJ. Mjyhy; ehshe;j tho;f;ifapy; ntt;NtW Njitfspw;fhf gad;glj;jg;gLk; 

kpd; rhjdq;fspy; kpd;dpurhad fyq;fs; fykhf ‘batteries’ mtw;iw ,af;Ftjpy; 

gq;Fgw;WfpwJ ,t; tifahf fyq;fspy; XH flj;jpapdhy; ,U kpd;tha;fisAk; 

ntspapy; ,izf;fg;gl;lhy; ,urhadj; jhf;fk; eilngWk;.

ntspay; ,Ue;J kpd;rf;jpia toq;Ftjd; %yk; fyj;jhf;fj;ij gpd;Kfkhf 

epfor; nra;a Kbahj kpd;dpurhad fyq;fs; Kjd;ikf; fyq;fs; Kjd;ikf; fyq;fs; (primary cells) vd 
miof;fg;gLk;. (mJ kpd; GJg;gpf;f Kbahjit) Kjd;ik fyq;fspw;F cjhuz-

khf ,yf;fpshQ;rp fyj;jpidAk; cU 3.11.(a) lhdpay; fyj;jpidAk; cU 3.11(b) 
Fwpg;gplyhk;.
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 fhtyp

 Zinc

 ZnSO4 fiury;

 Ez;Jisg; ghj;jpuk;

 nrg;G

 CuSO4 fiury;

 kpd;tha;

 fhgd; kpd;tha;

MnO2, fhgd; NH4Cl, 

H2O

 
a)

b)

cU 3.11 (a) rhjhuz ,yf;fpshQ;rpf; fyk;

   (b) lhdpay; fyk;

a) b) c)

nfhs;fyd;

<atPnuhl;irl;L

<ak;

Ijhd ry;g+upf;fkpyk;

Ntwhf;fp

mkpyk; 

,Ltjw;fhd 

tha;

cU 3.12 (a) <ar; Nrkpg;Gf;fyj;jpd; gUk;gbahd tiuglk;

(b) <ar; Nrkpg;Gf; fyk;  

         (c) tu;j;jf <ar;Nrkpg;Gf; fyk; (fhu; - kpd;fy mLf;F) 

ehshe;j tho;fifapy; gad;gLj;jg;gLk; ,d;ndhUtif fyk; <aNrkpg;G fykhFk;. 

(lead accumlator) ,J nghJthf Nkhl;lhH thfdfyk;  “car battery” vd miof;fg;gl;lJ. 

,f; fyq;fspy; fyj;jhf;fq;fis kPs;nra;tjd; %yk; kPz;Lk; kpd;Ndw;wyhk;. ,f; 

fyq;fs Jizf;fyq;fs; “secondary cells” vd; miof;fg;gLk;. glk; 3.12 XH <aNrkpg;G 

fyj;ij fhl;LfpwJ. 
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ml;ltiz 3.13 ntt;NtW tifahd kpd;dpurhadf; fyq;fspd; njhFg;G
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3.4 kpd; gFg;G3.4 kpd; gFg;G

RahjPdkhf epfOk; ,urhadj;jhf;fj;jpd; %ykhf ,urhad rf;jpahdJ kpd; 

rf;jpahf khw;wg;gLjy; fy;tdpf;fyj;jpy; eilngWfpwJ.vdpDk; ehshe;j 

tho;f;ifapy; RahjPd kw;w jho;j;Njw;w jhf;fq;fis eilngw nra;tjd; %ykhf 

gaDs;s tpisg;nghUl;fs; cw;gj;jp nra;ag;gLfpwJ. cjhuzkhf kpd; Kyhkply; 

tpiyAaHe;j nts;sp Nghd;w cNyhfkhdJ tpiy Fiwe;j cNyhfk; xd;wpd; kPJ 

gbtila nra;ag;gLtjd; %yk; cNyhf ghJfhg;G gil xd;wpid cUthf;f 

KbAk;. ,t;thwhd re;jHg;gq;fspy; ntspNa ,Ue;J toq;fg;gLk; kpd; rf;jpapd; %tk; 

njhlHghd RahjPdkw;w ,urhad jhf;fkhdJ Kd;Ndhf;fp efUkhW nra;ag;gL 

fpd;wJ. Mifahy; ntspNa ,Ue;J kpd;rf;jpia RahjPdkw;w ,urhad jhf;fj;jpw;F 

toq;Ftjd; %yk; jhf;fj;ij elhj;Jjy; kpd; gFg;G vdg;gLk;. cUfpa gjhHj;jk; 

my;yJ nghUj;jkhd fiug;ghdpy; fiuf;fg;gl;l gjhHj;jk; Clhf NeH kpd;Ndhl;lk; 

xd;iw nrYj;Jtjd; %yk; kpd; gFg;ig elhj;jyhk;. kpd; tha;fspy; eilngWk; 

,urhad jhf;fq;fspd; %yk; cupa tpisTfis ngwyhk;.

kpd; gFg;ig Nkw;nfhs;Sk; NghJ ntspapypUe;J kpd;Ndhl;lj;ij toq;Fk;. 

kpd; Kjypd; (battery) NeH Kbtplj;jpw;F ,izf;fg;gl;l kpd;tha; NeH kpd;tha; NeH 

kpd;tha; (mNdhl;L)kpd;tha; (mNdhl;L) vjpH Kbtplj;jpw;F,izf;fg;gl;l kpd; tha; vjpH kpd; tha; vjpH kpd; tha; 

(fNjhl;L)(fNjhl;L) kpd; gFg;G epfOk; NghJ fiurypy; cs;s NeH mad;fs; fNjhl;il 

Nehf;fp ftug;gl;L jho;j;jy; milAk;. fiurypy; cs;s vjpH mad;fs; mNdhl;by; 

xl;rpNaw;wj;jpw;F cl;gLk;.

3.4.1 ePiu kpd;gFj;jy;3.4.1 ePiu kpd;gFj;jy;

ePuhdJ kpf cWjpahd ,urhad gjhHj;jk; Mifahy; ePiu kpd; gFf;Fk; NghJ 

RahjPdkw;w ,urhad jhf;fk; xd;wpd; %ykhf tspkz;ly epge;jidfspd; fPo; (1 
atm, 25 °C, ΔGѳ is 474.4 kJ mol-1).  Ijurd; thATk; xl;rprd; thATk; cUthFk;. ePuhdJ 

kpd; gFg;ig elhj;Jtjw;F ntspapypUe;J kpd; rj;jpia fl;lhakhf toq;Ftjd; 

%yk; jho;j;Njw;w jhf;fj;ij elj;jyhk;. ePupdJ kpd;gFg;ghdJ gpd;tUk; mikg;gpd; 

%yk; Nkw;nfhs;sg;glyhk;. cU 3.14 cs;sthW mikg;ig cUthf;fyhk;.

nfhjpFoha;

Pt fk;gp

Pt tlk;

        H2(g)         O2(g)

H2SO4 fiury;

cU 3.14 ePupd; kpd;gFg;gpw;fhd gupNrhjid xOq;fikg;G
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J}aePupYs;s gpujhd mad; $Wfs; H+(aq)  ,it xt;ntd;Wk; OH-(aq)   
nrwptpy; cs;sd. Mifahy; 1×10-7 mol dm-3  mad;fspd; vz;zpf;ifia J}aePupYk; 

ghHf;f mjpfupf;f nra;tjw;fhf Ijhd H2SO4 (0.10 mol dm-3)  ePupw;F NrHf;fg;gl;L 

Nghjpa vz;zpf;ifahd mad;$Wfs; Kd;dpiyapy; kpd; flj;jy; Rygkhf 

eilngWk;. 

kpd;gFg;gpd; NghJ epfOk; jhf;fkhdJ

 mNdhl;L (xl;rpNaw;wk;)  : 2H2O(l) → O2(g) + 4H+(aq) + 4e-

 fNjhl;L (jho;j;jy;)  :  4H+(aq) + 4e- → 2H2(g)

 nkhj;j jhf;fk;   : 2H2O(l) → 2H2(g) + O2(g)

kpd;gFg;gpdJ nkhj;j jhf;fj;jpid Muha;tjd; %yk; V2FO4 ,d; nrwpthdJ kpd;g-

Fg;gpy; vJtpj nry;thf;ifAk; nrYj;jhJ vd tpsq;fpf;nfhs;syhk;. 

cjhuzk; 3.3

ml;ltid 3.5 ,y; cs;s epak kpd;tha; mOj;j ngWkhdq;fis gad;gLj;jp 

ePiu kpd; gFg;gjw;F Njitg;gLk; Mff;Fiwe;j mOj;jj;ijf; fzpj;jy;

tpiltpil

ePiu kpd;gFg;G nra;tjw;fhd epak kpd;tha; mOj;jk; gpd;tUkhW

mNdhl;L (xl;rpNaw;wk;)  : 2H2O(l) → O2(g) + 4H+(aq) + 4e-    (Eѳ = 1.23 V)

fNjhl;L (jho;j;jy;)  : 4H+(aq) + 4e- →2H2(g)            (Eѳ = 0.00 V)

nkhj;j jhf;fk;   : 2H2O(l) → 2H2(g) + O2(g) 

EӨfyk; = EӨ fNjhl;L - EӨ mNdhl;L = 0 V – (1.23 V) = -1.23 V

,q;F EӨ fyk; vjpuhdjhf ,Ug;gjhy; ΔGѳ Neuhdjh-

Fk; (ΔGѳ = -nFEѳ ghlj;jpl;lj;jpy; ,y;iy)  MfNt jhf;fk; 

RahjPd kw;wJ. MfNt ,j; jhf;fj;ij elhj;Jtjw;F ntspapypUe;J Mff;

Fiwe;jJ 1.23 V ,y; kpd;rf;jp toq;fg;gly; Ntz;Lk;.

ѳ
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3.4.2 nrk;G kpd;tha;fis gad;gLj;jp3.4.2 nrk;G kpd;tha;fis gad;gLj;jp CuSO4  ePH fiuriy kpd;gFj;jy;ePH fiuriy kpd;gFj;jy;

tHj;jf uPjpapy; J}a nrk;ig ngWtjw;F CuSO4 ePH fiuriy nrk;G kpd;tha;fs; 

nfhz;L kpd;gFj;jy; KiwahdJ gpd;gw;wg;gLfpwJ. nghJthf fhgidg; gad;gL-

j;jp jhjpypUe;J nrk;ghdJ gpupj;njLf;fg;gLfpd;wJ. vdpDk; ,k; Kiwapdhy; 

cw;gj;jpahf;fg;gLk; nrk;ghdJ gy khRf;fisf; nfhz;bUf;Fk;. Mjyhy; J}a 

nrk;ghdJ > NeH kpd;thapy;  (mNdhl;L) J}a;ikaw;w nrg;G NfhiyAk; vjpH 

kpd;thapy; (fNjhl;L) J}a nrg;G NfhiyAk; gad;gLj;jp kpd;gFg;G nra;tjd; %yk; 

ngwg;gLk;. ,j;njhFjpahdJ kpd;Kjypw;F (cjhuzk; 9V kpd;fyk;) ,izf;fg;gLk; NghJ 

J}a;ikaw;w nrg;G Nfhy; (mNdhl;L) fiue;J Cu2+ mad;fis fiurypDs; tpLtpf;Fk; 

NghJ fiurypYs;s Cu2+ mad;fs; J}a nrk;G Nfhypd; kPJ (fNjhl;L) gbthtjhy; 

fNjhl;bdJ gUkd; mjpfupf;Fk;. 

  mNdhl;L (xl;rpNaw;wk;)mNdhl;L (xl;rpNaw;wk;)  : Cu(s) → Cu2+(aq) + 2e-    

  fNjhl;L (jho;j;jy;)fNjhl;L (jho;j;jy;)  : Cu2+(aq) + 2e-  → Cu(s)

 

  J}a;ikaw;w 

nrg;Gf;Nfhy;

(mNdhl;L)

J}a Cu Nfhy; (fNjhl;L)

CuSO4 (aq)

fiury;

cU 3.15 : CuSO4(aq) ,d; kpd;gFg;gpw;fhd gupNrhjid xOq;fikg;G
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3.4.3 rlj;Jt kpd;tha;fs; nfhz;L3.4.3 rlj;Jt kpd;tha;fs; nfhz;L CuSO4 fiuriy kpd;gFj;jy; fiuriy kpd;gFj;jy; 

rlj;Jt kpd;tha;fs; Pt my;yJ fhupak; (graphite) j;ijg; gad;gLj;jp CuSO4 ePHf;

fiuriy kpd;gFg;G nra;Ak; NghJ NkNyAs;sthW my;yhky; tpj;jpahrkhd 

elj;ijia mtjhdpf;fyhk;. ,jd; NghJ mNdhl;by; xl;rprd; thA ntspNaWt 

ijAk; fNjhl;by; (Cu) gbtijAk; fhzyhk;. glk; 3.15 ,y; cs;sJ Nghd;w 

xj;j gupNrhjid mikg;gpid gad;gLj;jyhk; vdpDk; xNunahU khw;wkhf rlj;Jt 

kpd;thAfs; gad;gLj;Jjy; Ntz;Lk;.

 mNdhl;L (xl;rpNaw;wk;) : 2H2O(l) → O2(g) + 4H+(aq) + 4e-  

 fnjhl;L (jho;j;jy;)  : Cu2+(aq) + 2e-  → Cu(s) 

 nkhj;j jhf;fk;  : 2Cu2+(aq)+ 2H2O(l) → 2Cu(s) + O2(g) + 4H+(aq)

,e;j gupNrhjidapy; fnjhl;bw;F (vjpH kpd;tha;) mUfpy; fhzg;gLk; mad;f-

spy; ml;ltiz 3.5 apYs;s epak jho;j;jy; mOj;j ngWkhdq;fspw;F mikthf 
Cu2+ mad;fs; Cu cNyhfkhf jho;j;jy; (+0.34 V) miljyhdJ H+ mad;fs; H2 

Mf (0.00 V) jho;j;jy; miltjpYk; ghHf;f xg;gPl;lstpy; ,yFthdJ. ,NjNghy; 

mNdhl;bw;F  (NeH kpd;tha;) mUNf fhzg;gLk; SO4
2- >OH- mad;fspy; ePuhdJ 

xl;rpNaw;wk; miljy; (+1.23V) MdJ SO4
2- mad;fs; xl;rpNaw;wk; (+2.05 V) mil

tjpYk; ghHf;f kpf ,yFthdjhFk;. MfNt mNdhl;by; xl;rprd; thA ePupdJ 

xl;rpNaw;wj;jpd; %yk; tpLtpf;fg;gLk;.

3.4.4 rlj;Jt kpd;tha;fs; gad;gLj;jp3.4.4 rlj;Jt kpd;tha;fs; gad;gLj;jp NaCl  NaCl ePH fiuriy kpd; gFj;jy; ePH fiuriy kpd; gFj;jy; 

NaCl ePH fiuriy kpd; gFg;G nra;jy; gw;wp fUJk; NghJ xl;Naw;wy;> jho;j;jy; 

jhf;fq;fs; epfOk; kpd; tha;fs; njhlHghf Kjypy; Muha;jy; Kf;fpakhdjhFk;. 

gpd;dH jhf;fq;fspd; epak jho;j;jy; mOj;jq;fis xg;gPL nra;tjd; %yk; ,Wjp 

tpisT Njhd;Wtij vjpHT $w KbAk;.  gpd;tUtd fNjhl;bw;F mUfhikapy; 

eilngWk; xg;gPL nra;a Ntz;ba jho;j;jy; jhf;fq;fshFk;.

2H+(aq) + 2e → H2(g)    Eѳ =  0.00 V                (1)

 2H2O(l) + 2e →H2(g) + 2OH-(aq)   Eѳ = -0.83 V  (2)

 Na+(aq) +   e → Na(s)    Eѳ = -2.71 V  (3)

kpd;tha; mOj;jq;fis fUJk;NghJ jhf;fk; (1) MdJ kpfTk; epfo;jfT $ba jho;-

j;jy; MFk;. vdpDk; ,j; jhf;fj;jpw;F epakepge;jidfs; Njitg;gLtJld; ePupYs;s 

H+(aq) nrwpthdJ kpfTk; rpwpajhfTk; (10-7 mol dm-3) cs;sJ. Mjyhy; rhjhuz 

Ma;T$l epge;jidfspd; fPo; ,j; jhf;fk; rhj;jpakhdjy;y. Na+(aq)  madpd; 

jho;j;jy; mOj;jk; kpf cau;T vjpu;ngWkhdkhjyhy; jhf;fk; (3) MdJ epfo 

KbahJ. MfNt jhf;fk; (2) MdJ $ba msT rhj;jpakhd jho;j;jy; jhf;fkhFk;. 

ePuhdJ jho;j;jy; miltjd; %yk; H2(g) ck; OH-(aq) ck; mad;fSk; Njhd;Wk;. 
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,NjNghd;W mNdhl;by; eilngWk; kpfTk; rhj;jpakhd xl;rpNaw;wy; jhf;fy;fis 

mwptjw;F vy;yh xl;rpNaw;wy; jhf;fq;;fisAk; vOJjy; Kf;fpakhdjhFk;. 

  2Cl-(aq) → Cl2(g) + 2e     (4)

  2H2O(l) → O2(g) + 4H+(aq) + 4e    (5)

kpfTk; rhj;jpakhd jhf;fj;jpid Kjd;ikg;gLj;jp vjpu;T $Wtjw;F Nkw;gb jhf;fq; 

fspw;Fupa jho;j;jypw;fhd epak jho;j;jy; mOj;jq;fis vOJjy; Ntz;Lk;.

  Cl2(g) + 2e → 2Cl-(aq)  Eѳ = +1.36 V  (4’)

  O2(g) + 4H+(aq) + 4e → 2H2O(l) Eѳ = +1.23 V  (5’)

Nkw;gb juTfspw;F mikthf jho;j;jy; jhf;fk; (4’) MdJ (5’) ,Yk; ghu;f;f 

kpfTk; trjpahdjhFk;. mjhtJ (5) ,dJ xl;rpNaw;wyhdJ (4) ,Yk; ,yFth-

dJ. Mifahy; epak jho;j;jy; mOj;jq;fspw;F mikthf kpfTk; trjpahd xl;rp-

Naw;wy; jhf;fk; (5) MFk;. vdpDk; ,e;j gupNrhjidahdJ epfo;j;g;gLk; NghJ 

ntspNaWk; thA Cl2 MFk;. O2 my;y. Vnddpy; Xu; jhf;fk; eilngWtjw;F toq;fg;gl 

Ntz;ba mOj;jkhdJ rpyNtisfspy; epak kpdtha; mOj;jj;jpYk; ghu;f;f 

cau;thf ,Uj;jyhFk;;. ,t; Nkyjpf mOj;jkhdJ “kpif mOj;jk;” vd Fwpg;
gplg;gLk;. (kpif mOj;jk; njhlu;ghd fye;Jiuahly; f.ngh.j. (c.j) ,urhadtpay; 

ghlj; jpl;lj;jpw;F Nkyjpfkhfr; nra;ag;gl;Ls;sJ. ,d;DNkhu; tpjkhf> Xu; jhf;fj;ij 

tpUk;gpathW eilngw nra;tjw;F toq;fg;glNtz;ba kpff; Fiwe;j mOj;jg;ngWkh-

dj;ij ngw;Wf;nfhs;tjw;F epak jho;j;jy; mOj;j ngWkhdj;ij gad;gLj;j KbAk;. 

vdpDk; kpif mOj;jk; fhuzkhf cz;ikahd mOj;jk; cau;thf ,Uf;f KbAk;. 

,q;F Cl2 thA ntspNaWjy; mtjhdpf;fg;gl;lJ. Vnddpy; jhf;fk; (5) (O2(g)ntsp-
NaWjy;) ,jw;fhd kpif mOj;jkhdJ jhf;fk; (4) ,w;fhdJk; ghu;f;f kpf cau;thf 

,Uj;jyhFk;. jhf;fk; (5) ,Yk; ghu;f;f jhf;fk; (4) ,w;F Fiwe;j mOj;jk; toq;fg; 

gLjy; Ntz;Lk;. 

,Wjpahf ePu;f;fiuriy rlj;jJt kpdtha;fs; nfhz;L kpd;gFf;Fk; NghJ 

fNjhl;bYk; mNdhl;bYk; eilngWk; jhf;fy;fs; gpdtUkhW>

 mNdhl;L (Xl;rpNaw;wk;) : 2Cl-(aq) → Cl2(g) + 2e  

 fNjhl;L (jho;j;jy;)  : 2H2O(l) + 2e →H2(g) + 2OH-(aq)

 nkhj;jjhf;fk;  : 2Cl-(aq) + 2H2O(l) → Cl2(g) + H2(g) + 2OH-(aq)
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3.4.5 rlj;Jt kpd;tha;fs; gad;gLj;jp 3.4.5 rlj;Jt kpd;tha;fs; gad;gLj;jp NaCl(l) (NaCl(l) (cUfpacUfpa NaCl) NaCl)
kpd;gFj;jy;. kpd;gFj;jy;. 

miwntg;gepiyapy; NaCl jpz;kkhfNt fhzg;gLk;. ,J miraf;$ba mad;$W-

fis nfhz;bUf;fhikapdhy; kpd;id flj;jkhl;lhJ. vdpDk; ntg;gepiyahdJ 

NaCl(s) ,d; cUFepiyapYk; ghu;f;f cau;thf mjpfupf;fg;gLk; NghJ 

(801 °C) NaCl(l) ,d; cUfpa jputk; miraf;$ba Na+, Cl- mad;fis 

nfhz;bUf;Fk;. cUfpa NaCl MdJ kpd;gFg;G nra;ag;gLk;NghJ Na+ mad; 

cNyhfk; Na Mf jho;j;jg;gLk;. Cl- MdJ Cl2 Mf xl;rpNaw;wg;gLk;.

 mNdhl;L ( xl;rpNaw;wk;) : 2Cl-(l) → Cl2(g) + 2e  

 fNjhl;L ( jho;j;jy;) : Na+(l) + e →Na(l) 

 nkhj;jjhf;fk;   : 2Cl-(l) + 2Na+(l) → Cl2(g) + 2Na(l)

ml;ltiz 3.5 ,Ys;s epak jho;j;jy; mOj;j ngWkhdq;fspw;F mikthf 

nkhj;j jhf;fk; eilngWtjw;fhf fl;lhak; toq;fg;gl Ntz;ba kpff; Fiwe;j 

mOj;jk; 4.07V MFk;. vdpDk; eilKiwapy; jhf;fj;jpid elhj;Jtjw;F jhf;fj;-

Jld; njhlu;ghd kpif mOj;jk; fhuzkhf $basthd mOj;jk; Njitg;gLfpwJ.

njhopy; Kiwapy; cNyhf Nrhbaj;ij gpupj;njLg;gjw;F cUfpa NaCl fiury; 

kpd;gFf;fg;gLk; KiwNa gad;gLj;jg;gLfpwJ. njhopy;Kiwapy; cNyhf Nrhbaj;ij 

ngw “lTd;fyk;” (Downs cell) gad;gLj;jg;gLfpwJ. ,jd; mikg;ghdJ cU 13.16 

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

cjhuzk; 3.4

rlj;Jt kpd;tha;fs; nfhz;L rlj;Jt kpd;tha;fs; nfhz;L NaNa2SOSO4 ePu;f;fiuryhdJ kpd;gFf;fg;gLk; NghJ fN- ePu;f;fiuryhdJ kpd;gFf;fg;gLk; NghJ fN-

jhl;bYk; mNdhl;bYk; ntspNaWk; thAf;fis vjpu;T $wy;.jhl;bYk; mNdhl;bYk; ntspNaWk; thAf;fis vjpu;T $wy;.

tpil tpil 

gb 1 : mNdhl;bw;F mUfhikapy; eilngw rhj;jpakhd xl;rpNaw;wy; jhf;-

fy;fis ,zk; fhZjy; (cjtp: md;dad;fs; mNdhl;by; xl;rpNaw;w 

kiltjw;F ehl;lKilajhf ,Uf;Fk;). ml;ltiz 3.5 ,Ys;s epak 

jho;j;jy; mOj;jq;fis cgNahfpj;J vOJjy;.

 2SO4
2−(aq) → S2O8

2−(aq) + 2e         (epak jho;j;jy; mOj;jk;  = +2.05 V) …..(1)

 2H2O(l) → O2(g) + 4H+(aq) + 4e-    (epak jho;j;jy; mOj;jk; = +1.23 V)  …..(2)

kpif mOj;jkhdJ ftdj;jpy; nfhs;sg;glhj NghJ> Fiwe;j epak kpd;tha; 

mOj;jk; (jhf;fk; (2)) cilaJ fUjg;gLk;. jpirapy; ,yFthf xl;rpNaw;w

kilAk;. O2 thAthdJ mNdhl;by; tpLtpf;fg;gLk;. 
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gb 2 : fNjhl;bd; mUfhikapy; eilngWtjw;F rhj;jpakhd jho;j;jy; jhf;fq; 

fis ,zk; fhZjy;. (cjtp: fw;wad;fs; fNjhl;by; jho;j;jy; mil 

tjw;F ehl;lKilajhf ,Uf;Fk;). ml;ltiz 3.5 ,Ys;s epak jho;j;-

jy; mOj;j ngWkhdq;fis gad;gLj;jp vOJjy;.

 2H2O(l) + 2e →H2(g) + 2OH-(aq)   (epak jho;j;jy; mOj;jk;= -0.83 V) ……(3)

 Na+(aq) + e → Na(s)        (epak jho;j;jy; mOj;jk; = -2.71 V) …..(4)

cau;e;j vjpu;ngWkhdj;ij epak jho;j;jy; mOj;jkhf nfhz;l $Wfs; xl;rpNa-

w;wk; mile;j epiyapNyNa ,Ug;gjw;F ehl;lKilait. NkNy fhl;bathW ePiu 

jho;j;Jtjw;Fupa ngWkhdj;jpYk; ghu;f;f Na+ maid jho;j;tjw;Fupa ngWkh-

dk; xg;gPl;;lstpy; cau;e;j vjpu; ngWkhdkhFk;. Mjyhy; Na+ MdJ khw;wkpd;wp 

fhzg;gl ePuhdJ fNjhl;by; jho;j;jy; miltjd; %yk; H2 thAit ntsptpLk;.

OH- mad;fs; H+ mad;fs; ,w;Fgjpyhf ,U re;ju;g;gq;fspYk; ePuhdJ xl;rp-

Naw;wy;> jho;j;jy; vDk; ,U miuj;jhf;fq;fspYk; gq;F nfhs;fpwJ. Vnddpy; 

(Na2SO4) MdJ eLepiyahd cg;G mz;zsthf fiurypd; pH =7 MFk;. MfNt 

OH-, H+  mad;fspd; nrwpthdJ cau;thf ,y;yhjNghJ ePuhdJ xl;rpNaw;wj;-

jpYk; jho;j;jypYk; <LgLfpwJ.

gb 3 : fNjhl;bYk;> mNdhl;bYk; eilngWk; jhf;fq;fis xd;whf ,izj;J 

nkhj;j jhf;fj;ij vOjyhk;. 

 mNdhl;L (xl;rpNaw;wk;) : 2 H2O(l) → O2(g) + 4H+(aq) + 4e 

 fNjhl;L (jho;j;jy;)  : 2 H2O(l) + 2e → H2(g) + 2OH-(aq) x 2

 nkhj;j jhf;fk;  : 2 H2O(l) → O2(g) + 2H2 (g)

3.4.6 kpd; gFg;gpd; mstwpKiwg; gFg;G.3.4.6 kpd; gFg;gpd; mstwpKiwg; gFg;G.

kpd;gFg;gpdJ mstwpKiw njhlu;ghf Kjd;Kjypy; tpgupj;j tpQ;Qhdp 

ikf;fy; guNl Mthu;. guNlapdhy; Kd;itf;fg;gl;l tpjpfspd; jz;L ePq;fs; Kd;du; 

fye;Jiuahbajpy; ,Ue;J jUtpf;fg;gl;ld vd;gij mwpe;J nfhs;Sq;fs;.

kpd;gFg;G njhlu;ghd guNlapd; tpjpfs; :-kpd;gFg;G njhlu;ghd guNlapd; tpjpfs; :-

KjyhtJ tpjp  :- kpd;gFg;gpd; NghJ VjhtJ kpdthapy; eilngWk; ,urhad 

jhf;fj;jpd; msthdJ kpd;gF fiurypD}lhf (fiury; my;yJ 

cUfpaepiy) nrYj;jg;gl;l kpd;fzpaj;jpw;F Neu;tpfpj rkkhdJ

,uz;lhtJ tpjp :- ntt;NtW kpd;gFnghUs; fiury;fspD}lhf xNuasT 

kpd;Ndhl;lkhdJ nrYj;jg;gLifapy; tpLtpf;fg;gLk;. gjhu;j;jj;-

jpd; msthdJ> mtw;wpdJ ,urhad rktYtpw;F Neu;tpfpj 

rkdhFk;.
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,urhad rktYjpzpT = 
  cNyhfj;jpd; mZjpzpT

mt; cNyhffw;wapiz jho;j;j 

Njitg;gLk; ,yj;jpuzpd; vz;zpf;if

nrYj;jg;gLk; kpd;fzpaj;jpd; msT Q MdJ

Q = It

I - mk;gpaupYk; t - nrf;fdpYk; cs;sNghJ Q  MdJ $Nyhkpy; ngwg;gLk;.

1 C = 1 A × 1 s

xl;rpNaw;wy; my;yJ jho;j;jypw;fhf Njitg;gLk; kpd;Ndhl;lj;jpd; msthdJ 

jq;fpapUg;gJ kpd;tha; jhf;fj;jpd; gPrkhd Fzfj;jpyhFk;. cjhuzkhf ,j;jhf;fj;-

jpy; Ag+(aq) + e  → Ag(s) xU %y; mad;fis jho;j;tjw;F %y; ,yj;jpud;fs; Njit-

g;gl;lJ. xU ,yj;jpudpd; Vw;wkhdJ 1.6021× 10–19C Nyhkpw;F rkdhdJ vd;gij 

ehq;fs; mwpNthk;;.

MfNt 1mol ,yj;jpudpd; Vw;wk;  = NA × 1.6021 × 10–19 C 

      = 6.02 × 1023 mol–1 × 1.6021 × 10–19 C

      = 96485 C mol–1

,t; kpd;fzpakhdJ guNl (khwpyp) vd miof;fg;gLk;. ,J F ,dhy; Fwpg;gplg;gLk;.

mz;zsthd fzpj;jy;fspd; NghJ 1F ≃ 96500 C mol–1. vd ehq;fs; gad;gLj;-
JNthk;. 

kpdtha;; jhq;fspw;fhf>   Mg2+(aq) + 2e → Mg(s)

     Al3+(aq) + 3e  → Al(s)

,jd;%yk; xU %y; Mg2+ ,w;Fk; Al3+ ,w;Fk; KiwNa 2mol ,yj;jpud;fSk; (2F) 3 
%y; ,yj;jpud;fSk; (3F) Njitg;gLk;.

kpd;dpurhad fzpj;jy;fspy; guNl khwpypapd; gpuNahfk;kpd;dpurhad fzpj;jy;fspy; guNl khwpypapd; gpuNahfk;

kpdgFg;Gg; gupNrhjidfis Nkw;nfhs;Sk; NghJ mNdhl;bYk; fNjhl;bYk; 

ngwg;gLk; tpisTfspd; msit mstwpKiwapy; mwpe;jpUj;jy; Kf;fpakhdJ. 

fyj;jpD}lhf Fwpj;j msthd Neuj;jpy; nrYj;jg;gl;l kpd;Ndhl;lj;jpd; msTld; 

njhlu;Ggl;bUf;Fk;. cjhuzkhf> gpd;tUk; jho;j;jy; jhf;fj;jpid fUJk;NghJ>
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    Na+(l) + e → Na(s)

    2H2O(l) + 2e →H2(g) + 2OH-(aq)

1mol Na (s) cNyhfj;ij cUthf;Ftjw;F> 1 mol ,yj;jpud;fs; Na+ jho;j;Jtjw;F 
fl;lhak; gad;gLj;jy; Ntz;Lk;. 

xU %y; ,yj;jpud;fspd; Vw;wk; $Nyhkpy; > guNlapd; khwpypahy; nfhLf;fg; 

gLk;. mJ 96485 C mol-1. Mjyhy; fyj;jpD}lhf nrYj;jg;gl;l Vw;wkhdJ 

$Nyhkpy; mwpag;gl;bUg;gpd; jhf;fq;fspd; Efug;gl;l jhf;fpfs;> cUthd tpisT 

fspy; mstpid fzpj;jy; KbAk;. nghJthf> xU kpd;gF fyj;jpD}lhf Fwpj;j 

Neuj;jpy; nrYj;jg;gl;l kpd;Ndhl;lkhdJ mwpag;gl;lhy; gpd;tUk; njhlu;gpid 

gad;gLj;Jtjd; %yk; Fwpj;j Neuj;jpy; nrYj;jg;gl;l Vw;wj;jpid fzpf;f KbAk;.

kpd;Ndhl;lk; (A) × Neuk; (S) → Vw;wk; ($Nyhk;fs; C) → ,yj;jpud;fspd; %y;fs;  

→ tpistpdJ my;yJ jhf;fpapdJ msT (%y;fs;).
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cjhuzk; 3.5

XH Ijhd XH Ijhd H2SOSO4 ePHf; fiurypdJ rlj;Jt kpd;tha;fis gad;gLj;jp  ePHf; fiurypdJ rlj;Jt kpd;tha;fis gad;gLj;jp 25 °C25 °C 
ntg;gepiyapYk; ntg;gepiyapYk; 1 atm1 atm mOj;jj;jpYk;  mOj;jj;jpYk; 1.5 A1.5 A kpd;Ndhl;lkhdJ 5 kzpj;jpahyq;fspw;  kpd;Ndhl;lkhdJ 5 kzpj;jpahyq;fspw; 

nrYj;jg;gl;L kpd;gFf;fg;gl;lhy; fNjhl;bYk;> mNdhl;bYk; ntspNaWk; thAf;fspd; nrYj;jg;gl;L kpd;gFf;fg;gl;lhy; fNjhl;bYk;> mNdhl;bYk; ntspNaWk; thAf;fspd; 

fdtsTfis fzpj;jy;.fdtsTfis fzpj;jy;.

tpiltpil

gb 1 - mNdhl;bw;F mUfhikapy; eilngw; rhj;jpakhd xl;rpNaw;wy; jhf;fq;fis 

,dk;fhDjy;. (cjtp - md;dad;fs; mNdhl;by; xl;rpNaw;wk; miltjw;F 

ehl;lKilait.) ml;ltiz 3.5 ,Yk; epak jho;j;jy; mOj;jq;fis 

cgNahfpj;J vOJjy;.

2SO4
2 −(aq) → S2O8

2−(aq) + 2e       (epak jho;j;jy; mOj;jk; = +2.05 V) …..(1)

2H2O(l) → O2(g) + 4H+(aq) + 4e-   (epak jho;j;jy; mOj;jk; = +1.23 V) …..(2)

cjhuzk; 3.4 ,y; tpgupf;fg;gl;bUg;gJ Nghy; Cfpj;jy; mNdhl;by; jhf;fk; 

epfOk;. MfNt mNdhl;by; O2 thA ntsptplg;gLk;.

gb 2  - fNjhl;bw;F mUfhikapy; eilngw rhj;jpakhd jho;j;jy; jhf;fq;fis 

,dk; fhZjy;. (cjtp - fw;wad;fs; fNjhl;by; jho;j;jy; mila tpUg;gk; 

nfhz;lit ml;ltiz 3.5 ,y; cs;sthW epakj; jho;j;jy; mOj;jq;fis 

cgNahfpj;J vOJjy;.)

2H2O(l) + 2e →H2(g) + 2OH-(aq)   (Standard reduction potential = -0.83 V) …..(3)

2H+ (aq) + 2e → H2 (g) (Standard reduction potential =  0.00 V) .….(4)

,J Ijhd  H2SO4 ePHfiury; Mjyhy; Nghjpa msT H+ mad; nrwpT cz;L 

vdNt fNjhl;by; jhf;fk; (4) epfo Kd;Dupik cz;L. Mjyhy; fNjhl;by; H2 thA 

ntspNaWk;.

gb 3 - fNjhl;bYk; mNdhl;bYk; eilngw;w jhf;fq;fis ,izj;J nkhj;j 

jhf;fj;ij vOJjy;.

 mNdhl;L (xl;rpNaw;wk;)  : 2 H2O(l) → O2(g) + 4H+(aq) + 4e   

 fNjhl;L (jho;j;jy;)  : 4H+ (aq) + 4e → 2H2 (g)

 nkhj;j jhf;fk;   : 2 H2O(l) → O2(g) +2H2 (g)
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gb 4 - fhyg; gFjpfSf;fhd kpd; gFg;gpd;NghJ nrYj;jg;gl;l Vw;wj;jpd; msit 

Jzpjy;.

 Vw;wk; = kpd;Ndhl;lk; (A)  ×  Neuk; (s)  = 1.5A × (5 ×60 ×60) s = 27000 C

 ,yj;jpud; %yq;fspd; msT    = 27000 C × (1/96485 C mol-1) 

     = 0.28mol  ,yj;jpud;fs;

gb 5 - mNdhl;by; ntspNaWk; O2 thAtpd; fdtsit fhzy;.

xl;rpNaw;wy; miuj; jhf;fj;jpw;F mikthf 

 4 mol ,uj;jpud;fs; → 1 mole of O2(g)

 cUthfpa O2 thA %y;fs; = 0.28 mol ,yj;jpud;fs; × (1 %y O2 (g)) 

4 ,yj;jpud;fs;  
       = 0.07 mol O2 (g)

cUthfpa O2(g) tpd; fdtsit fhz ,yl;rpa thA rkd;ghl;bid gpuNahfpf;f.  

V = nRT/P

 O2 tpd; fdtsT  = (0.07 mol × 8.314 J K-1 mol-1×298 K ) / 1×105 Pa

       = 173.4 × 10-5 m-3 =1.734 dm3

gb 6 -  fNjhl;by; ntspNaWk; H2 thAtpd; fdtsit Jzpjy;.

   jho;j;jy; miuj;jhf;fj;jpw;F mikthf 

  2 mol ,yj;jpud;fs; → 1 mol of H2(g)

  cUthfpa H2 %yq;fs;  = 0.28 mol ,yj;jpud;fs; × (1 mole oH2 (g))

(2 mol ,yj;jpud;fs;)  
    = 0.14 mol  H2 (g)

cUfpa H2 (g) ,d; fdtsit Jzptjw;F ,yl;rpathA rkd;ghl;il 

gpuNahfpf;f     V = nRT/P

 H2 (g) ,d; fdtsT  = (0.14 mol × 8.314 J K-1 mol-1×298 K ) / 1×105 Pa

              = 346.8 × 10-5 m3 = 3.47 dm3

3.4.7 fy;thdpf;fyj;jpidAk; kpd;gFg;G fyj;jpidAk; xg;gpLjy;3.4.7 fy;thdpf;fyj;jpidAk; kpd;gFg;G fyj;jpidAk; xg;gpLjy; 

RahjPdkhd jd;ikahd fyj;jhf;fk; ,Utifahd fyq;fspw;Fk; ,ilNa fhzg;gLk; 

gpujhd NtWghlhFk;. fy;thdpf;fyj;jpd; RahjPdkhd fyj;jhf;fk; eilngWk; 

,urhad rf;fjpahdJ kpd; rf;jpahf khw;wg;gLk; fy;thdpf;fyj;jpy; kpd;Ndhl;lkhdJ 

cw;gj;jp nra;ag;gLk;. fy;thdpf;fyj;jpy; mNdhl;lhdJ xl;rpNaw;wy; jhf;fj;jpd;NghJ 
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,yj;jpud;fs; tplg;gLtjhy; vjpH Vw;wg;gl;bUf;Fk;. fNjhl;lhdJ jho;j;jy; miuj; 

jhf;fj;jpd; NghJ ,yj;jpud;fs; vLf;fg;gLtjhy; NeH Vw;gl;bUf;Fk;.

kpd;gFfyj;jpy; my;yJ kpd;gFg;gpd;NghJ ,jw;F vjpuhf epfOk;. nkhj;jf; fyj;jhf; 

fkhdJ RahjPdkhf eilngwhJ Mifahy; jhf;fj;ij el;j;Jtjw;fhf ntspNa-

apUe;J ,yj;jpud;fis mDg;Gjy; fl;lhakhdjhFk;. MfNt kpd;gFg;gpy; kpd;fy-

j;ijg; gad;gLj;jp kpd;Ndhl;lj;ij toq;Ftjd; %yk; ,urhad jhf;fj;ij eil 

Kiw nra;ayhk;. ,q;F mNdhl;lhdJ kpd;fyj;jpd; NeH Kbtplj;Jld; ,izf;fg; 

gl;ly; Ntz;Lk;. mNdhl;by; eilngWk; xl;rpNaw;wy; jhf;fk; %yk; cUthf;f-

g;gLk; ,yj;jpud;fs; kpd;fyj;jpd; NeHKbtplj;ij Nehf;fpf; ftug;gLk; Mifahy; 

mNdhl;lhdJ NeNuw;wk; nfhz;lJ. fNjhl;lhdJ kpd;fyj;jpd; kiw Kbtplj;Jld; 

,izf;fg;gLk;. mNdhl;bw;F vjpuhdjhf fNjhl;by; epfOk; fNjhl;L kpd;fyj;jpd; 

kiwKbtplj;Jld; ,izf;fg;gl;bUf;Fk;. kpd;gFg;G fyj;jpy; fNjhl;lhdJ vjpH 

Vw;gl;bUf;Fk;.  
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