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

2007k; Mz;by; juk; 6> juk;10 vd;gtw;wpy; mwpKfk; nra;ag;gl;l Nju;r;rpfis

mbg ;gilahff ; nfhz;l fw ;wy ; -fw ;g pj ;jy ; mZFKiw gbg ;gbahf

mLj;jLj;jhz;Lfspy; 7Mk;> 8Mk;> 11Mk; juq;fSf;fhd fiyj;jpl;lq;fspy;

cs;thq;fg;gl;lJld; 2009 ,y; mJ f.ngh.j cau;ju tFg;Gf;Fupa fiyj;

jpl;lq;fSf;Fk; tpupTgLj;Jtjw;F Njrpa fy;tp epWtf fiyj;jpl;l tbtikg;ghsu;fs;

ntw;wpfz;Ls;sdu;. ,jd;fhuzkhf> 12Mk;> 13Mk; juq;fspy; gy;NtW ghlq;fs;

mtw;Wf;Fupa ghlj;jpl;lq;fs; Mrpupau; mwpTiug;G topfhl;bfs; khztuplj;jpy;

tpUj;jp nra;ag;gl Ntz;ba Nju;r;rpfs;> Nju;r;rp kl;lq;fs; vd;gd njhlu;ghf

tpupthd jfty;fs; ,g;NghJ Kd;itf;fg;gl;Ls;sd. ,j;jfty;fs; jkJ ghlk;

njhlu;ghd fw;wy;-fw;gpj;jy; re;ju;g;gq;fis tFj;Jf; nfhs;tjw;F Mrpupau;fSf;Fj;

Jizahf mikAk;.

fiyj; jpl;lk; tbtikg;Nghuhy; fdp\;l ,ilepiy (6-9) rpNu\;l ,ilepiy

(10-11) juq;fSf;F cupa fiyj;jpl;lq;fisj; jahupg;gjw;fhff; ifahz;l

mZFKiwapYk; ghu;f;f NtWgl;l Xu; mZFKiw f.ngh.j cau;ju ghlq;fSf;Fupa

Mrpupau; mwpTiug;G topfhl;bfisj; jahupg;gjw;fhfg;  gpd;gw;wg;gl;Ls;sJ vd;gijf;

Fwpg;gpl tpUk;GfpNwd;. 6> 7> 8> 9> 10> 11Mk; juq;fspy; ghl tplaq;fisf;

fw;gpf;Fk;NghJ gpd;gw;w Ntz;ba fw;wy;-fw;gpj;jy; mZFKiwfs; njhlu;ghf

Mrpupau;fs; Fwpj;j khjpup xd;wpd;ghy; topg;gLj;jg;gl;ldu;.

vdpDk; f.ngh.j cau;ju tFg;Gf;Fupa ghlj;jpl;lq;fSk; Mrpupau; mwpTiug;G

topfhl;bfSk; Mrpupau;fs; jkJ tpUg;gpd;gb nraw;gLtjw;fhd Rje;jpuj;ij caupa

kl;lj;jpy; mDgtpg;gjw;Fk; ,lkspf;Fk; tifapy; jahupf;fg;gl;Ls;sd. ,t;tifapy;

Fwpj;j ghl myFfSf;F my;yJ ghlj;Jf;F (Lesson) cupa Nju;r;rpiaAk; Nju;r;rp

kl;lj;ijAk; tpUj;jp nra;tjw;fhf cj;Njr fw;wy; Kiwfspy; jhk; tpUk;gpa

Kiwfis Mrpupau;fs; gad;gLj;JjNy vjpu;g;ghu;f;fg;gLfpwJ.

jhk; gad;gLj;Jk; fw;gpj;jy; mZFKiw kfpo;r;rp mspg;gjhfTk; tpidj;jpwd;

cilajhfTk; mikAk; tpjj;jpy; gad;gLj;jp khztu;fis cj;Njr Nju;r;rp> Nju;r;rp

kl;lq;fs; vd;gtw;wpd;ghy; ,l;Lr; nry;Yk; gzpapy; Mrpupau;fs; FiwNtJk; ,d;wp

epiwNtw;Wjy; Ntz;Lk;. f.ngh.j cau;ju guPl;irapd; Kf;fpaj;Jtk;> mg;guPl;ir

njhlu;ghf fy;tpj; Jiwiar; rhu;e;j rfyUk; fhl;Lk; fuprid Mfpatw;iwf;

fUj;jpw; nfhz;Nl MrpupaUf;F ,t;thwhd Rje;jpuj;ij toq;fj; jPu;khdpf;fg;gl;lJ

vd;gijAk; ,q;F Fwpg;gpl tpUk;GfpNwd;.

,e;j Mrpupau; mwpTiug;G topfhl;b Mrpupau;fSf;F ,d;wpaikahj xU ife;E}yhf

mikal;Lk; vdg; gpuhu;j;jpf;fpd;Nwd;. vkJ (khztu;fspd;) gps;isfspd; mwpTf;

fz;iz jpwg;gjw;F ,e;j Mrpupau; mwpTiug;G topfhl;bapy; mlq;fpAs;s jfty;fs;

fw;gpj;jy; Kiwfs;> mwpTWj;jy;fs; vd;gd vkJ Mrpupau;fSf;F Kiwahd

topfhl;ly;fis toq;Fk; vdg; ngupJk; vjpu;ghu;f;fpd;Nwd;.

fyhepjp cghyp Nrjufyhepjp cghyp Nrjufyhepjp cghyp Nrjufyhepjp cghyp Nrjufyhepjp cghyp Nrju

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;
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KfTiuKfTiuKfTiuKfTiuKfTiu

,e;j Mrpupau; mwpTiug;G topfhl;b 2010 Mk; Mz;L njhlf;fk; 13 Mk;

juj;jpw;Fupa fw;wy; - fw;gpj;jw; nrad;Kiwia Mrpupau;fs; xOq;fikj;Jf;

nfhs;sg;gadspg;gjhFk;. ,e;j topfhl;b E}iyj; jahupg;gjw;F mbg;gilahff;

nfhs;sg;gl;l ghlj;jpl;lk; ,Jtiuapy; eilKiwapy; ,Ue;j ghlj;jpl;lj;jpypUe;J

NtWgl;ljhFk;. ,J Nju;r;rpfis mbg;gilahff; nfhz;l ghlj;jpl;lkhf

mike;jpUg;gNj mt;NtWghlhFk;. ,q;F jug;gl;Ls;s Nju;r;rpfis ,j;juj;jpNyNa

mila Kbahky; Nghf ,lKz;L. rpyNtis mjw;fhf ePz;l fhyk; vLf;fyhk;.

vdpDk;> Nju;r;rp kl;lq;fisAk; me;je;j Nju;r;rp kl;lq;fspd; fPo;j; jug;gl;Ls;s

fw;ww;NgWfisAk; ,j;juk; Kbtjw;Fs; miljy; mtrpak; MFk;. vdNt>

,j;juj;jpw;Fupa ghlq;fisj; jpl;lkpl;Lf; nfhs;tjw;F> Nju;r;rp kl;lq;fSk; fw;ww;

NgWfSk; JizahFk;. ,f;fw;ww; NgWfis fw;wy; - fw;gpj;jy; nrad;Kiwapd;

Fwpf;Nfhs;fis tFj;Jf;nfhs;tjw;Fk; tFg;giw kjpg;gPl;L fUtpfisj; jahupj;Jf;

nfhs;tjw;fhd epajpfshf gad;gLj;JtJ Fwpj;Jk; ftdk; nrYj;j Ntz;Lnkd

vjpu;ghu;f;fg;gLfpd;wJ. NkYk;> ,g;ghlj;ijg; gapYk; NghJ crhTtjw;Fupa

Nkyjpf E}y;fs; ,izaj;jsq;fs; (web site) vd;gd Fwpj;J khztu;fSf;F

mwpT+l;Ltjw;Fk; ,e;j Mrpupau; mwpTiug;G topfhl;b Jizahf mikAk;.

,q;F jug;gl;Ls;s cj;Njr nraw;ghLfs; ePq;fs; Mf;fG+u;tkhd

Mrpupau;fshf nraw;gLtij Nehf;fhff; nfhz;L khjpupr; nraw;ghLfshf

jug;gl;Ls;sJ vdf; fUjpf;nfhs;f. Fwpg;ghf Mrpupau; ika tFg;giwr;

nrad;Kiwia khw;wp> khztu; ikar; nrad;Kiwahf khw;wp mikj;jNy

ngupJk; vjpu;ghu;f;fg;gLfpd;wJ. vdNt> khztiu E}y; crhTif> ,izag;

gad;ghL Kjyhd Njly;fspd; ghy; ,l;Lr; nry;yj;jf;fthW fw;wy; tha;g;Gf;fis

cUthf;FtJ Fwpj;J kpfTk; ftdk; nrYj;jy; Ntz;Lk;. fw;gpj;jypd; NghJ

kuG uPjpahd Kiwapy; Fwpg;G toq;Ftjw;Fg; gjpyhf ftu;r;rpfukhd tifapy;

Gj;jwpT> Nfhl;ghLfs; Kjyhdtw;iw Kd;itj;jy; Ntz;Lk;. mjw;fhf ,g;Gjpa

tFg;giwapy; njhopy;El;gj;ij cr;r mstpy; cgNahfg;gLj;Jk; njhlu;ghly;

Kiwfisg; gad;gLj;JtJ Fwpj;J ftdk; nrYj;j Ntz;Lk;. vdNt> Gjpa

njhopy;El;g rhjdq;fis ,ad;wsTf;F Mf;fG+u;tkhf gad;gLj;JtJ

mtrpakhFk;.

13Mk; juj;jpy; ,g;ghlj;ijf; fw;fj; njhlq;Fk; cq;fs; khztu;fSf;F

,g;ghlj;jpl;lk; Fwpj;J njspTgLj;JtJ gaDilajhFk;. tUlk; KOtJk;

eilKiwg;gLj;j vjpu;ghu;f;Fk; cq;fsJ fw;wy; - fw;gpj;jy; jpl;lj;ij mwpKfQ;

nra;tjhy; fw;wypd;ghy; mk;khztu;fspd;  Mu;tj;ijj; J}z;lyhk;. NkYk;>



iv

KOg;ghlj;jpl;lj;ijAk; fw;gjw;F khztu;fs; ghlrhiyapd;ghy; <u;f;fg;gLtjw;Fk;

mJ JizahFk;. Gjpa fiyj;jpl;l kWrPuikg;gpd; Clhf tFg;giwf; fw;wy; -

fw ;g pj ;jw ; nrad;Kiwapy; njspthd khw ;wj ;ij Vw;gLj;Jtjw;fhf

,g;ghlj;jpl;lj;ijAk; Mrpupau; mwpTiug;G topfhl;bapy; jug;gl;Ls;s

nraw;ghLfisAk; gad;gLj;jp cq;fsJ Mf;fj; jpwid tpUj;jp nra;J

nfhs;SkhW Ntz;Lfpd;Nwd;.

,e;j Mrpupau; mwpTiug;G topfhl;biaj; jahupg;gjpy; gq;fspg;Gr; nra;j

fy;tpkhd;fSf;Fk; Mrpupau;fSf;Fk; Njrpa fy;tp epWtf mjpfhupfSf;Fk; vdJ

tpNrl ed;wpiaj; njuptpf;fpd;Nwd;. ,g;gzpapy; topfhl;ly; toq;fpa gzpg;ghsu;

ehafk; fyhepjp cghyp Nrju mtu;fSf;Fk; ,e;E}iy mr;rpl;L ghlrhiyfSf;F

tpepNahfpf;Fk; nghWg;ig Vw;Ws;s fy;tp ntspaPl;L Mizahsu; ehafk; cl;gl

Vida gzpahsu;fSf;Fk; vdJ ed;wpiaj; njuptpf;fpd;Nwd;. ,e;E}ypy; mlq;fpAs;s

tplaq;fs; njhlu;ghf cq;fsJ Mf;fG+u;tkhd fUj;Jf;fis vdf;F mDg;gp

itg;gPu;fshapd; ed;wpAilatdhNtd;.

tpky; rpak;gyhnfhl

cjtpg;gzpg;ghsu; ehafk;

nkhopfs;> khDltpay;> r%f tpQ;QhdgPlk;
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fy;tp ntspaPl;L Mizahsu; ehafj;jpd; nra;jpfy;tp ntspaPl;L Mizahsu; ehafj;jpd; nra;jpfy;tp ntspaPl;L Mizahsu; ehafj;jpd; nra;jpfy;tp ntspaPl;L Mizahsu; ehafj;jpd; nra;jpfy;tp ntspaPl;L Mizahsu; ehafj;jpd; nra;jp

murpdhy; rfy ghlrhiy khztu;fSf;Fk; ghlE}y;fs; ,ytrkhf

toq;fg;gLtJld; Mrpupau;fSf;F Mrpupau; mwpTiug;G topfhl;bfSk;

toq;fg;gLtjhdJ fw;wy; - fw;gpj;jy; eltbf;iffis cr;rg; gad;kpf;fjhf

Mf;Ftijf; Fwpf;Nfhshff; nfhz;ljhFk;.

ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;s Nju;r;rpfis khztu;fs; milAk; nghUl;L

tpidj;jpwd; kpf;f fw;wy; - fw;gpj;jy; nraw;ghLfspD}lhf khztu;fis topelj;Jk;

egu; MrpupaNuahthu;. vdNt> cq;fs; nghWg;ig kpfj; njspthf tpsq;fp> ,t;

Mrpupau; mwptiug;G topfhl;bia cr;rg; gaidg; ngWk; tifahfg;

gad;gLj;Jq;fs;. mjd; %yk; fw;gpj;jy; nraw;ghL njhlu;gpy; ey;ywpT

ngWtjD}lhf fw;wy; nraw;ghl;bypUe;J khztu;fs; cr;rg; gaidg; ngw;Wj;

Nju;r;rp kl;lq;fis milAk; nghUl;L mtu;fSf;F mwpT+l;Lk; nghWg;G cq;fisr;

rhu;e;jNj.

jw;fhy cyfpd; rthy;fis ntw;wpnfhs;Sk; khztu; guk;giunahd;iw

cUthf;Fk; ghupa gzpapy; <Lgl;Ls;s cq;fSf;F ,jd; %yk; fw;wy; - fw;gpj;jy;

nraw;ghLfspy; gz;Gj; ju Nkk;ghl;il Vw;gLj;j KbAk; vd ek;GfpNwd;.

lgps;A.vk;.vd;.N[.G];gFkhulgps;A.vk;.vd;.N[.G];gFkhulgps;A.vk;.vd;.N[.G];gFkhulgps;A.vk;.vd;.N[.G];gFkhulgps;A.vk;.vd;.N[.G];gFkhu

fy;tp ntspaPl;L Mizahsu; ehafk;

fy;tp ntspaPl;Lj; jpizf;fsk;

‘,RUgha’

gj;juKy;y
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tsthsu; FOtsthsu; FOtsthsu; FOtsthsu; FOtsthsu; FO

topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; : Nguhrpupau; cghyp Nrju

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

tpky; rpak;gyhnfhl

cjtpg;gzpg;ghsu; ehafk;

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

Njrpa fy;tp epWtfk;

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

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

Njrpa fy;tp epWtfk;

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

nraw;wpl;l mjpfhup> nraw;wpl;lf; FOj; jiytu;

jpUkjp khypdp uhfthr;rhup

nraw;wpl;l mjpfhup

jpU.vy;.Nf.tLNf

nraw;wpl;l mjpfhup

ghlj;jpl;l kPsha;Tf; FO:ghlj;jpl;l kPsha;Tf; FO:ghlj;jpl;l kPsha;Tf; FO:ghlj;jpl;l kPsha;Tf; FO:ghlj;jpl;l kPsha;Tf; FO:
Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd- rpNu\;l Nguhrpupau ;
nfhOk;Gg; gy;fiyf;fofk;;

Nguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;f
rpNu\;l Nguhrpupau; - [atu;jdGu gy;fiyf;fofk;

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

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

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

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

tsthsu;fs; :tsthsu;fs; :tsthsu;fs; :tsthsu;fs; :tsthsu;fs; :
jpUkjp gj;kh nghd;dk;ngUkjpUkjp gj;kh nghd;dk;ngUkjpUkjp gj;kh nghd;dk;ngUkjpUkjp gj;kh nghd;dk;ngUkjpUkjp gj;kh nghd;dk;ngUk
k`pe;j tpj;jpahyak;> fhyp

jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`
xa;t+ngw;w nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;

jpUkjpjpUkjpjpUkjpjpUkjpjpUkjp <.a+.gp.ju;ktd;r

nrd;Nghy;]; kpyhfpupa

vii
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jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;
irt kq;ifau; fofk;> nts;stj;ij

jpUkjp Kbj;jh futpj;jjpUkjp Kbj;jh futpj;jjpUkjp Kbj;jh futpj;jjpUkjp Kbj;jh futpj;jjpUkjp Kbj;jh futpj;j
kj;jpa fy;Yhup> mDuhjGuk;

jpU.b.ehfuj;dk;jpU.b.ehfuj;dk;jpU.b.ehfuj;dk;jpU.b.ehfuj;dk;jpU.b.ehfuj;dk;
Xa;t+ngw;w Mrpupau;> kj;jpa fy;Yhup> aho;g;ghzk;.

jpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuR
Xa;t+ngw;w Mrpupau;> ,e;J fy;Yhup> nfhOk;G

jpU. vd;.v];.ghyNkhfd;jpU. vd;.v];.ghyNkhfd;jpU. vd;.v];.ghyNkhfd;jpU. vd;.v];.ghyNkhfd;jpU. vd;.v];.ghyNkhfd;
tyaf; fy;tpj; jpizf;fsk;> `l;ld;.

nry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;is
,e;J fy;Yhup> nfhOk;G

jpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhu
ju;kuh[ fy;Yhup> fz;b

jpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKd
gpd;dty kj;jpa fy;Yhup> uk;Gf;fd

jpU. ge;Jy uzrpjpU. ge;Jy uzrpjpU. ge;Jy uzrpjpU. ge;Jy uzrpjpU. ge;Jy uzrpq;`q;`q;`q;`q;`
nt];yp fy;Yhup> nghuy;y

nry;tp.R.mUzhryk;nry;tp.R.mUzhryk;nry;tp.R.mUzhryk;nry;tp.R.mUzhryk;nry;tp.R.mUzhryk;
,e;J fy;Yhup> khj;jis

jpU.tp.nry;tuQ;rd;jpU.tp.nry;tuQ;rd;jpU.tp.nry;tuQ;rd;jpU.tp.nry;tuQ;rd;jpU.tp.nry;tuQ;rd;
Nuhay; fy;Yhup> nfhOk;G - 07

jpUkjp.ePyfhe;jp Fztu;jdjpUkjp.ePyfhe;jp Fztu;jdjpUkjp.ePyfhe;jp Fztu;jdjpUkjp.ePyfhe;jp Fztu;jdjpUkjp.ePyfhe;jp Fztu;jd
Xa;t+ngw;w cjtpf; fy;tpg; gzpg;ghsu;> fhyp

jpU.Nf.gp.vy;.b.rpy;thjpU.Nf.gp.vy;.b.rpy;thjpU.Nf.gp.vy;.b.rpy;thjpU.Nf.gp.vy;.b.rpy;thjpU.Nf.gp.vy;.b.rpy;th
Xa;t+ngw;w Mrpupau;> wpr;kd; fy;Yhup> fhyp

jpU.Nf.b.ge;Jy FkhujpU.Nf.b.ge;Jy FkhujpU.Nf.b.ge;Jy FkhujpU.Nf.b.ge;Jy FkhujpU.Nf.b.ge;Jy Fkhu
cjtpg; gzpg;ghsu; ehafk;> fy;tp ntspaPl;Lj; jpizf;fsk;

nkhopngau;g ;Gnkhopngau;g ;Gnkhopngau;g ;Gnkhopngau;g ;Gnkhopngau;g ;G ::::: jpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuR
Xa;t+ngw;w Mrpupau;>

,e;J fy;Yhup> nfhOk;G

vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;

fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; ::::: jpUkjp. ehjpah k]p];

njhopDl;g cjtpahsu;

Njrpa fy;tp epWtfk;

ml;ilg;glk;ml;ilg;glk;ml;ilg;glk;ml;ilg;glk;ml;ilg;glk;  : jpt;ah n[arpwp];fe;juh[h

(B.Sc, Hons)

tiygpd;dy;tiygpd;dy;tiygpd;dy;tiygpd;dy;tiygpd;dy;  : www.nie.lk
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 11'0 ( ,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij

Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;

,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 11'1 ( md;whl tho;tpy; fhZk; nraw;ghLfspd; tPjj;ij

xg;gpLthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ve;jnthU khw;wj;jpYk;> myF Neuj;jpy;; epfOk; khw;wk; mjd; tPjkhFnkdf;

Fwpg;gpLthu;.

² tPjj;ijf; Fwpg;gpLk; NghJ Neuk; mbg;gilahff; fhzg;gLk; vd;gij

ntt;NtW cjhuzq;fisj; (Ntfk;> fjp) njhlu;GgLj;jpf; Fwpg;gpLthu;.

² ntt;NtW tPjq;fspy; epfOk; ,urhadj; jhf;fq;fSf;F cjhuzq;fs;

jUthu;.

² jhf;fnkhd;wpd; tPjj;ij msf;Fk; NghJ gjhu;j;j msT khw;wkiljiy

Kf;fpakhd xU fhuzpahf vLj;Jf; $Wthu;.

² tPjj;ij msf;Fk; NghJ nrwpT khw;wj;ijAk; gad;gLj;j KbAk; vd;gjw;F

cjhuzq;fs; jUthu;.

² tPjq;fis xg;gpLk; NghJ gjhu;j;j mstpy; my;yJ nrwptpy; jq;fpapUf;Fk;

NtW ,ay;GfisAk; (Kwpr;Rl;b Nghd;w ) gad;gLj;j KbAk; vd;gij

vLj;Jf; fhl;Lthu;.

² fzg;nghOjpy; epfOk; jhf;fq;fSf;fhd Neuj;ij msf;f Kbahjhifahy;

mtw;wpd; tPjj;ij Muha;tJ vspjhdjy;y vdf; Fwpg;gpLthu;.

² Neuj;ij msf;fj;jf;fjhf nkJthf / ke;jkhf epfOk; jhf;fq;fspd;

tPjj;ij Muha KbAk; vd;gjw;fhd cjhuzq;fs; jUthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² fzg;nghOjpy;> rpwpJ Neuj;Js;> ePz;l Neuj;Js; epfOk; nrad;Kiwfis

ntt;Ntwhfg; gl;baw;gLj;Jq;fs;. ,aYkhapd; ,aw;if cjhuzq;fis

(JUg;gpbj;jy;> fha;fs; gOj;jy;> czT rkpghliljy;....) Kd;itAq;fs;.

² nrg;G cNyhfk;> ehf cNyhfk; Mfpatw;iwj; jdpj;jdpNa mz;zsthf

50] nrwpTila HNO
3
 apDs; ,l;L jhf;f tPjq;fisf; fhl;Lq;fs;.
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² CuSO
4 
fiurnyhd;wpy; ehf (rpq;F) Jz;nlhd;wpid ,l;L fiurypd;

epwk; khw;wkiltijf; fhl;Lq;fs;. epwkhdJ fiurypdJ nrwptpd; Xu;

mstPlhifahy; tPjj;ij xg;gpLk; NghJ epw khw;wj;ijAk; xg;gplyhk;

vd;gJ gw;wpf; fye;JiuahLq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² tPjk; vd;gJ vkf;nfy;yhk; gupr;rakhd xU fUj;jhFk;. fjp gw;wpr;

rpe;jpAq;fs;.

,urhadj; jhf;fnkhd;wpd; tPjj;ijAk; ,jidg; Nghd;Nw tpahf;fpahdQ;

nra;ayhk; / tpsf;fyhk;.

J}u NtWghL

Neuk;
fjp } Jhuj;ijf; fle;J nry;Yk; tPjk; }
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 11'0 ( ,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij

Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;

,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 11'2 ( ,urhad jhf;fq;fspd; jhf;f tPjj;jpd; kPJ jhf;fj;ij

Vw;gLj;Jk; fhuzpfisj; jPu;khdpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ,urhad khw;wnkhd;wpd; tPjj;jpd;ghy; ntg;gepiyapd; nry;thf;ifr;

nra;J fhl;Lthu;.

² ngsjpf khw;wnkhd;wpd; tPjj;jpd;ghy; (fiujy;) ntg;gepiyapd;

nry;thf;ifr; nra;J fhl;Lthu;.

² jhf;fnkhd;wpd;ghy; nrwptpd; nry;thf;iff; fhl;Ltjw;fhf cjhuzq;fs;

jUthu;.

² jhf;fnkhd;wpd; tPjj;jpd;ghy; ngsjpfj; jd;ik (Jzpf;iffspd; gUkd;-

gspq;FUthd> gspq;FUtw;w) nry;thf;Fr; nrYj;Jk; tpjj;ij gupNrhjid

uPjpapy; fhl;Lthu;.

² Vftpd Cf;fp %yk; jhf;f tPjk; NtWgLtijr; nra;J fhl;Lthu;.

² jhf;f tPjj;jpy; gy;ypd Cf;fpfspd; nry;thf;ifr; nra;J fhl;Lthu;.

² jhf;f tPjj;jpy; xsp nry;thf;Fr; nrYj;Jk; tpjj;ijr; nra;J fhl;Lthu;.

² fopa+jhf; fjpu;fs; jhf;f tPjj;jpy; nry;thf;Fr; nrYj;Jfpd;wikf;F

cjhuzq; fhl;Lthu;.

² kpd;Ndhl;lj;Jld; kpd; ,urhadr; nrad;Kiwfspd; tPjk; NtWgLk;

vd;gij my;yJ kpd; ,urhadr; nrad;Kiwfs; kpd;Ndhl;lj;jpy;

jq;fpapUf;Fk; vd;gij> kpd;gFg;G kw;Wk; kpd;fyk; Mfpatw;wpd; %yk;

nra;J fhl;Lthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (
² Nkw;gb gupNrhjidfis elj;jp Nfhl;ghLfisf; fl;bnaOg;GtJ

,yFthdJ.

gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -     I

² jhf;fnkhd;wpd; tPj;jpy; nrwpT nry;thf;Fr; nrYj;Jk; vd;gijf; fhl;ly;.

glj;jpw; fhl;bAs;sthW cgfuzj; njhFjpia mikj;J> Rj;jpfupf;fg;gl;l

2 cm ePs kfdPrpak; ehlhj; Jz;Lfspuz;il ,l;L> Vida fhuzpfis

khwhJ itj;J> nrwpit khj;jpuk; khw;wp njhFjpapy; jhf;fq;fs;

elj;jg;gLk;.

^,uz;L Foha;fspy; 10cm3 tPjk; ePu; ,l;L mtw;Ws;> xU FohapDs; HCl

2 JspAk; kw;iwa FohapDs; 4 JspAk; ,l;Lg; gupNrhjidia elj;jpg;

ghUq;fs;.&
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² mg;NghJ nrwpT cau;thd njhFjpapypUe;J Jupjkhf thA Fkpop;fs;

tpLtpf;fg;gLtijf; fhzyhk;.

² vdNt> jhf;fnkhd;wpd; tPjj;jpy; nrwpT nry;thf;Fr; nrYj;Jfpd;wJ

vdj; jPu;khdpf;fyhk;.

gupNrhjid II ( jhf;fnkhd;wpd; tPjj;jpd; kPJ ntg;gepiy nry;thf;Fr;

   nrYj;Jfpd;wikiaf; fhl;Ljy;.

Kiw (

² glj;jpy; fhl;bAs;sthW cgfuzq;fis mikj;J> njhFjpfspd;

ntg;gepiyia khj;jpuk; khw;wp> Vida fhuzpfis khwhJ itj;J

jhf;fj;ij elj;Jq;fs;. miw ntg;gepiyapYs;s njhFjpapYk; ghu;f;f

Ntfkhf 60 0C apy; cs;s njhFjpapy; epwePf;fk; Vw;gLfpd;wikia

mtjhdpf;fyhk;.

² jhf;f tPjj;jpy; ntg;gepiy nry;thf;Fr; nrYj;Jfpd;wJ vd ,jd;

%yk; KbT nra;ayhk;.

ePu;

ePu; 10 cm3 + HCl

mkpyk; 2 Jsp
ePu; 10cm3+HCl mkpyk; 4 Jsp

Mg

^ntg;gepiyia khwhJ NgZtjw;F ePu;g;ghj;jpuk; Njit'&

 60 0C ntg;g
epiyapYs;s

nte;ePu;j; njhl;b

60 0C ntg;gepiyapy;miwntg;gepiyapy;

miwntg;gepiyapy;

cs;s ePu;

1'0    mol dm-3 H
2
SO

4
 10.0 cm3

0'01  mol dm-3 KMnO
4
 10.0 cm3

0'01   mol dm-3 Na
2
C

2
O

4
 25.0 cm3
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gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid III (

ngsjpfj; jd;ik (jhf;fpfspd; Nkw;gug;Gg; gug;gsT)(jhf;fpfspd; Nkw;gug;Gg; gug;gsT)(jhf;fpfspd; Nkw;gug;Gg; gug;gsT)(jhf;fpfspd; Nkw;gug;Gg; gug;gsT)(jhf;fpfspd; Nkw;gug;Gg; gug;gsT) jhf;f

tPjj;jpy; nry;thf;Fr; nrYj;Jk; vdf; fhl;Ljy;.

KiwKiwKiwKiwKiw     -

² rkjpzpTila CaCO
3 
Jz;nlhd;wpidAk; CaCO

3
 JhisAk;

ntt;Ntwhf ,uz;L Nrhjidf; Foha;fspy; ,l;Lf; nfhs;Sq;fs;.

² ,uz;L Foha;fspYk; rkkhd nrwpTila ( 0'01 mol dm-3&

HCl(aq)  mkpyk; rkfdtsT tPjk; ,Lq;fs;.

² ,uz;L Nrhjidf; Foha;fisAk; nte;ePu;;njhl;bapy; itAq;fs;.

² thA ntspNaWk; tPjq;fspy; NtWghl;il mtjhdpAq;fs;.

² nte;ePu;njhl;b gad;gLj;Jtjd; mtrpaj;ij typAWj;Jq;fs;.

² CaCO
3 
Jhs; mlq;fpAs;s Fohapy; thAf; Fkpopfs; ntspNaWk;

tPjk; kw;iwa Fohiatpl $LjyhdJ vd;gij

mtjhdpf;fyhk;.

² vdNt> jhf;f tPjj;jpd;ghy; ngsjpfj; jd;ik nry;thf;Fr;

nrYj;JfpwJ vd KbT nra;ayhk;.

     gupNrhjid     gupNrhjid     gupNrhjid     gupNrhjid     gupNrhjid IV ( ,urhadj; jhf;fnkhd;wpd; tPjj;jpd;ghy; Cf;fpfs;

nry;thf;Fr; nrYj;Jtijr; gupNrhjpj;jy;.

KiwKiwKiwKiwKiw  (

² nfhjp Foha;fspuz;bDs; "20 fdtsT"  H
2
O

2
   10 cm3 tPjk; ,Ljy;.

(20 fdtsT vd;gjhy; fUjg;gLtJ> H
2
O

2
  fiury; myFf;

fdtstpypUe;J O
2 
fdtsTfs; 20 fpilf;Fk; vd;gjhFk;.)

² mtw;Ws; xU FohapDs; 5'0 cm3 ePu; ,Ljy;. kw;iwa FohapDs; 0'1

mol dm-3 NaOH fiury; 5'0 cm3 ,Ljy;.

² mg;NghJ NaOH  Nru;f;fg;gl;l FohapypUe;J Ntfkhf thAf; Fkpopfs;

ntspNaWtijf; fhzyhk;.

² vdNt>  NaOH  ,dhy; H
2
O

2
 gpupif tPjk; mjpfupf;fg;gl;Ls;sJ vdf;

$wyhk;.

Cf;fp tiffs;.Cf;fp tiffs;.Cf;fp tiffs;.Cf;fp tiffs;.Cf;fp tiffs;.

(m)(m)(m)(m)(m) Vftpd Cf;fpfs;Vftpd Cf;fpfs;Vftpd Cf;fpfs;Vftpd Cf;fpfs;Vftpd Cf;fpfs;
jhf;fpfSk;> Cf;fpfSk; xNu ngsjpf epiyapy; fhzg;gLkhdhy;>

mt;thwhd  Cf;fpfs; Vftpd Cf;fpfs; vdg;gLk;.

cjhuzk; ( (i)   

(ii)  

(M)(M)(M)(M)(M) gy;ypd Cf;fpfs;.gy;ypd Cf;fpfs;.gy;ypd Cf;fpfs;.gy;ypd Cf;fpfs;.gy;ypd Cf;fpfs;.
jhf;fpfSk;> Cf;fpAk; xNu ngsjpf epiyapy; fhzg;glhj NghJ

mt;T+f;fp gy;ypd Cf;fp vdg;gLk;.

cjhuzk; (-   (i)  

(ii) 
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gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid V

,urhadj; jhf;fnkhd;wpd; tPjj;jpy; xsp (fjpu;g;Gk; miyfSk;)

nry;thf;Fr; nrYj;Jfpd;wikiaf; fhl;ly;.

² ,g;gupNrhjidapy; Ijurd;> FNshupd; Mfpa thAf;fspd; fdtsTfis(10

cm3)  ntt;Ntwhfr; Nrfupj;Jf; nfhs;tJ mtrpakhFk;.

² glj;jpy; fhl;bAs;sthW cgfuzj; njhFjpia mikj;J xsp fpilj;jiy

khj;jpuk; khw;wp> Vida fhuzpfis khwhJ itj;J jhf;fj;ij elj;Jjy;.

² mg;NghJ ,Uspy; itf;fg;gl;Ls;s Fohiatpl Ntfkhf gutpa #upa

xspapy; itf;fg;gl;Ls;s Fohapy; ePu; kl;lk; cau;tijf; fhzyhk;.

² vdNt> jhf;f tPjj;jpd;ghy; xsp nry;thf;Fr; nrYj;Jtjhf KbT

nra;ayhk;.

cjhuzk; (

   

gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid VI

,urhadj; jhf;fnkhd;wpd; tPjj;jpd;ghy; myF Neuj;jpy; ghAk; Vw;wq;fs;.

(kpd;Xl;lk;)  nry;thf;Fr; nrYj;Jfpd;wik

ePu;
,Uspy; gutpa #upa xspapy;

 H
2 
10 cm3

      +

 Cl
2 
+ 10 cm3

0.1 mol dm-3

H
2
SO

4 
fiury;

3cm

A

V

1.5V

5V Nthy;w;Wkhdp

];laup;Nghk;

fhgd;

kpd;tha;fs;

0.1 mol dm-3

H
2
SO

4 
fiury;

1.5V

Rw;W B

3cm

A

V

1.5V

5V

];laup;Nghk;.

fhgd;

kpd;tha;fs;

Rw;W A
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glj;jpy; fhl;bAs;sthW cgfuzj; njhFjpiaj; jahu;g;gLj;jp> cyu;fyk;

xd;iwAk;> (Rw;W A)  ,uz;ilAk; (rkhe;jukhfj; ) njhFj;J> (Rw;W B)  xNu

mOj;j tpj;jpahrk; fpilf;FkhW ntt;NtW Xl;lq;fis Rw;Wf;fspuz;bYk;>

ghar; nra;Aq;fs;.

(,uz;L re;ju;g;gq;fspYk; kpd;tha;fspuz;Lf;Fk; ,ilapyhd mOj;j

tpj;jpahrk; rkkw;wjhapd; kpd;tha;fspuz;bw;Fk; ,ilapyhd Jhuj;ijr;

nrg;gQ; nra;J mjidr; rkg;gLj;jyhk;)

² mg;NghJ  A kpd;gFg;Gf; fyj;Jf;Fr; rhu;ghf  B fyj;jpy; mjpf

Ntfj;Jld; thAf;Fkpopfs; ntspNaWtijf; fhzyhk;.

² vdNt> jhf;f tPjj;jpd;ghy; myF Neuj;Js; gha;e;j Vw;;wk; mjhtJ

kpd;Xl;lk; nry;thf;Fr; nrYj;JfpwJ vd KbT nra;ayhk;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² ,urhadj; jhf;fq;fspd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

- ntg;gepiy

- nrwpT (mKf;fk;)

- ngsjpfj; jd;ik (jhf;fpfspd; jhf;fNkw;gug;G)

- Cf;fp (Vftpd / gy;ypd)

- fjpu;tPry;> miyfs;

- nrYj;jg;gl;l Vw;wk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 11'0 ( ,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;ij

Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;

,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 11'3 ( jhf;fpfspd; nrwpit jf;fthW ifahz;L ,urhadj;

jhf;f tPjj;ijf; fl;Lg;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 14

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  aA+bB →  cC +dD vd;wthW ,urhad khw;wnkhd;wpidf; fhl;Lthu;.

²  ,urhadj; jhf;fnkhd;wpd; %yk; A apd; msT ntspNaw;wg;gLk; tPjk;

    vd my;yJ tpisnthd;whfpa C  cw;gj;jpahFk; tPjk; 

vd tpahf;fpahdQ; nra;thu;.

²  khwhf; fdtsTj; njhFjpfSf;fhf jhf;fpfs; %yk; A  apd; nrwpT

NtWgLk; tPjk;   my;yJ tpisnthd;whfpa ^C& Njhd;Wk; tPjk;

  vd;wthwhf jhf;f tPjj;ij tpahf;fpahdk; nra;thu;.

²   ahNjDk; jug;gl;l jhf;fj;jpy; me;je;jj; jhf;fp ntspNaWk; my;yJ

me;je;j tpisT Njhd;Wk; tPjk; xd;Wf;nfhd;W rkkhdjy;y. mJ

mj;jhf;fj;jpd; me;je;j jhf;fpfSf;F my;yJ me;je;j tpistpd;  gPrkhdf;

Fzfj;jpd; kPJ jq;fpapUf;Fk; vdf; $wg;gLfpwJ.

²  jhf;fnkhd;wpd; tPjj;ij xg;gpLk; NghJ jpl;;ltl;lkhd xU jhf;fpia

my;yJ tpisitj; njupTnra;J nfhs;s Ntz;Lk; vd;gij

cWjpg;gLj;Jthu;.

² jhf;fnkhd;wpd; tPjj;jpd; kPJ jhf;fpfspd; nrwptpd; nry;thf;if me;je;jj;

jhf;fpfSf;Fupa jhf;f tupirapdhy; fhl;Lthu;.

²   jhf;fq;fSf;fhd tPj tpjpia tiutpyf;fzg;gLj;Jthu;.

 tPjk; = k [A] m[B]n tPj tpjpapy; mlq;fpAs;s gjq;fis tpahf;fpahdk;

nra;thu;.

² Kjyhk;> ,uz;lhk; tupirj; jhf;fq;fSf;Fupa tPj tpjpr; rkd;ghl;il

vOjpf; fhl;Lthu;.

²  Kjyhk;> ,uz;lhk; tupirj; jhf;fq;fSf;Fupa tPj khwpypapd; myFfisg;

(tpfpjKW SI  myFfspYk; tpfpjKwh  SI  myFfspYk;&  ngWthu;.

²  g+r;rpa tupirj; jhf;fq;fSf;fhd tPj tpjpapd; rkd;ghl;il vOjpf;

fhl;Lthu;.
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² jhf;fnkhd;wpd; xl;Lnkhj;j tupiria tiutpyf;fzg;gLj;Jthu;.

² Kjyhk; tupirj; jhf;fnkhd;Wf;fhf> gjhu;j;j msTk;> nrwpTk;

Neuj;jpw;Nfw;g NtWgLk; tpjj;ij tiughff; fhl;Lthu;.

² jhf;fnkhd;wpd; miu MAl;fhyj;ij tiutpyf;fzg;gLj;Jthu;.

² Kjyhk; tupirj; jhf;fnkhd;wpy; Neuj;jpw;Nfw;g nrwpT NtWgLk; tpjj;ij

tiughff; fhl;b miu MAl;fhyj;ij tpsf;Fthu;.

² ntt;NtW tupirfisr; Nru;e;j jhf;fq;fSf;fhd nrad;Kiw

cjhuzq;fis Kd;itg;ghu;.

² tPj tpjpia klf;ifr; rhu;nghd;whf tifFwpg;ghu;.

² nghUj;jkhd tiuGfs; %yk; jhf;fnkhd;wpd; njhlf;f tPjj;ijAk;>

ahNjDk; fzj;jpy; tPjj;ijAk; tifFwpg;ghu;.

² jhf;fnkhd;Wf;fhf g+r;rpa> Kjyhk;> ,uz;lhk; tupirfisf; fhl;Ltjw;fhf

gupNrhjidfis Kd;itg;ghu;.

² gupNrhjid %yk; fpilf;Fk; jfty;fisr; rupahff; ifahs;tjhy;>

ntt;NtW jhf;fq;fSf;Fupa jhf;f tupiriaj; Jzpthu;.

² tPjtpjp> jhf;f tupir vd;gd rhu;e;j gpur;rpidfisj; jPu;g;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -gupNrhjid -     I Mg, mkpyk; Mfpatw;Wf;F ,ilapyhd jhf;fj;jpd; kPJ

nrwptpd; nry;thf;ifg; gupNrhjid uPjpapy; Jzpjy;.

NjitahditNjitahditNjitahditNjitahditNjitahdit (- 0'1  mol dm-3 H
2
SO

4
  250 cm3  .

Rj;jpfupf;fg;gl;l  2.0 cm Mg  ehlhj; Jz;Lfs; 6 .

KiwKiwKiwKiwKiw (-

²

123
123
123
123

123
123
123
123

Mg  ehlh

,wg;gu; ehlh
ePu; 10 cm3

 ePu;

 Foha;

²,wg;gu; ehlh
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² nfhjp Fohnahd;wpDs; 10 cm3 ePu; ,l;L> kl;lk; ,wg;gu; ehlhtpdhy;

milahskplg;gLk;.

² mNj nfhjp FohapDs; 0.10  mol dm-3 H
2
SO

4
  mkpyk; 40 cm3 ,l;L tha;

tiuapy; epuk;Gk; tiu ePu; epug;gg;gLk;.

² Rj;jpfupf;fg;gl;l 2.0 cm  ePsKila Mg  Jz;ilg; glj;jpw; fhl;bAs;sthW

jf;ifAld; ,izj;J  Mg ehlh cs;Ns mikAkhW jf;ifahy; %b>

jiy fPohfj; jpUg;gp> mNj fzj;jpy; epWj;jw; fbfhuk; KLf;fptplg;gLk;.

² milahskplg;gl;l kl;lk; tiu thA epuk;Gtjw;Fr; nrythFk; Neuk;

msf;fg;gLk;.

² ml;ltizapy; fhl;bAs;sthW ntt;NtW mkpyf; fdtsTfisg;

gad;gLj;jp 2.0 cm ePsKila Gjpa Mg ehlhj; Jz;il ,izj;J

milahskplg;gl;l kl;lk; tiu thA Nru;tjw;Fr; nrythFk; Neuk;

msf;fg;gLk;.

NgWfsNgWfsNgWfsNgWfsNgWfs; (

²

me;je;jr; re;ju;g;gj;jpy; njhlf;f tPjk;  = Muk;gk; njhlf;fk; rpwpa

  NtWghl;bw;fhd ,il tPjk;

    

me;je;j mkpyf; fiurypd; nrwpitf; fzpf;Ff.  nrwpTf;Fk;>   ,w;Fk;

,ilapyhd tiuig tiuf. fpilf;Fk; ngWNgw;iwf; fye;JiuahLf.

0.1   mol dm-3        milahskplg;gl;l kl;lk;

H
2
SO

4  
/ cm3

    
      tiu thA epug;Gtjw;Fr;

nrythfpa Neuk;  (s)

40'00

35'00

30'00

25'00

20'00

15'00
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gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid II ( Na
2
S

2
O

3
 ,w;Fk; HNO

3
  mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpy;

  nrwptpd; nry;thf;if gupNrhjid uPjpapy; Jzpjy;.

NjitahditNjitahditNjitahditNjitahditNjitahdit ( Na
2
S

2
O

3
  0.10  mol dm-3 fiury;> 2.0mol dm-3  HNO

3

    mkpyk;> epWj;jw; fbfhuk;> nfhjpFoha;fs;> 50cm3 Kfit.

KiwKiwKiwKiwKiw ( 

² Na
2
S

2
O

3
 fiurypd; 25 cm3  (50 cm3 )  Kfitnahd;wpDs; ngwg;gLk;.

² Na
2
S

2
O

3
 mlq;fpAs;s Kfitia Gs;sb milahsk; ,lg;gl;l fljhrpapd;

kPJ itj;J>  HNO
3
 5 cm3  Nru;j;J Gs;sb milahsk; kiwtjw;Fr;

nrythFk; Neuk; mse;J nfhs;sg;gLk;.

² Kfitiar; Rj;jpfupj;J> ml;ltizapy; fhl;bAs;sthW fiury;fisr;

Nru;j;J Gs;sb milahsk; kiwtjw;Fr; nrythFk; Neuk; msf;fg;gLk;.

   (i)  jhf;f tPjj;jpw;Fk;> jNahry;Ngw;W mad; nrwpTf;Fk; ,ilapyhd

njhlu;igf; fhzy;.

fPNo ml;ltizapy; fhl;bAs;sthW ntt;NtW jNahry;Ngw;Wr; nrwpTs;s

fiuriyg; gad;gLj;jp gupNrhjidia elj;Jq;fs;.

   fhyk;$s      Na
2
S

2
O

3

    fiury;

   fdtsT/

     cm3

1    25.0

2    20.0

3    15.0

4    10.0

5      5.0

   ePu;

 fdtsT

   /cm3

        0.0

        5.0

      10.0

      15.0

      20.0

    HNO
3

  fiury;

fdtsT

/
    
cm3

        5.0

        5.0

        5.0

        5.0

        5.0
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(ii) jhf;f tPjj;jpw;Fk; Ijurd; mad; nrwpTf;Fk; ,ilapyhd njhlu;ig

fhzy;.

fPNo ml;ltizapy; fhl;bathW> ntt;NtW mkpyf; fdtsTfs; Njhd;Wk;

tifapy;> fiury;fs; jahupj;J> gupNrhjidia kPz;Lk; elj;Jq;fs;.

                              

² Nkw;gb ,uz;L re;ju;g;gq;fspYk; Muk;gk; Kjy; khw;wk; rpwpjsT

epfOtjw;Fr; nrythFk; Neuj;Js;> tPjk; khwhJ cs;sJ vdTk;> mJ

Muk;g tPjj;Jf;Fr; rkkhdJ vdTk; fUJq;fs;. mjw;fika tPjk;

xU khwpyp$t

² Nkw;gb ,uz;L re;ju;g;gq;fspYk; nrwpTld; ^1$t &vt;thW NtWgLfpd;wJ

vd MuhAq;fs;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid III( Fe (III) mad;fSf;Fk; KI ,w;Fk; ,ilapyhd jhf;fj;jpd;

kPJ nrwptpd; nry;thf;if gupNrhjid %yk; Jzpjy;.

nfhs;ifnfhs;ifnfhs;ifnfhs;ifnfhs;if      (

,e;jj; jhf;fj;jpd; tPjj;ijj; Jzptjw;fhf Njhd;Wk; I
2
 ,d;

msitg; gad;gLj;jyhk;.

khg;nghUs; gad;gLj;Jk; NghJ mk; khg;nghUs; ePy epwkhtjw;F

Njitahd ,opT  [I
2
(aq)]  1.0 × 10-5 mol dm-3 MFk;. Clfj;jpy;

mwpag;gl;l msT S
2
O

3
2-   ,lg;gl;Ls;sjhapd;>Njhd;Wk; I

2 
kpf

tpiuthf gpd;tUk; jhf;fj;jpw;F cs;shFk;. Clfj;jpy;

mlq;fpAs;s S
2
O

3
2-Kbtile;j mLj;j fzj;jpy; fiury;

ePyepwkhff; fhl;rpaspf;Fk;. Njhd;Wk; mabdpd; msT

gpuNahfpf;fg;gl;Ls;s S
2
O

3
2- mstpdhy; jPu;khdpf;fg;gLk;.

   Neuk; $ s

     -

       -

       -

       -

       -

      Na
2
S

2
O

3

    fiury;

   nrwpT$

     cm3

1    25.0

2    25.0

3    25.0

4    25.0

5    25.0

     ePu;

 fdtsT$

   cm3

      -

      1.0

      2.0

      3.0

      4.0

    HNO
3

      
 fiury;

 fdtsT$

   cm3

        5.0

        4.0

        3.0

        2.0

        1.0
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(2) + (4)

(1) + (3) + (5)

njupe;j mstpyhd Na
2
S

2
O

3 
Nru;f;fg;gLk;. ,J KbtilAk;

fzj;jpy; fiury; ePyepwkhFk;. 
 
cUthFk; I

2 
,d; msT

Nru;f;fg;gl;l Na
2
S

2
O

3 
mstpy; jq;fpapUf;Fk;.

Njitahd nghUs;fs;Njitahd nghUs;fs;Njitahd nghUs;fs;Njitahd nghUs;fs;Njitahd nghUs;fs; (

²    0.10  mol dm -3 KI fiury;.

²   0.10  mol dm -3 FeCl
3
 fiury; my;yJ Fe(NH

4
) (SO

4
)

2

  gad;gLj;Jq;fs;

²  0.10  mol dm-3 Na
2
S

2
O

3    
fiury;.

²
   
0.10  mol dm-3  H

2
SO

4 
 fiury;.

²  epWj;jw; fbfhuk;

KiwKiwKiwKiwKiw ( ( ( ( (

gbgbgbgbgb 1

ml;ltizapy; fhl;bAs;sthW fiury;fisr; Nru;j;J khg;nghUs; ePy

epwkhtjw;Fr; nrythFk; Neuk; msf;fg;gLk;.

^1& ^2& ^3&     ^4&   ^5&     ^6&

 khg;nghUs;    1 mol dm-3     0.1 mol dm-3   0.1 mol dm-3 ePu;; khg;nghUs;

 Nru;f;fg;gl;l H
2
SO

4
KI      FeCl

3
fdtsT$ ePy

Na
2
S

2
O

3
        fiury;        fiury;     fiury;      cm3    epwkhtjw;F

              fiury;      fdtsT$   fdtsT$ fdtsT$   nrythFk;

          fdtsT$cm3      cm3                cm3       cm3   Neuk; s

10.0 10.0 25.0 10.0   0.0

10.0 10.0  20.0 10.0   5.0

10.0 10.0 15.0 10.0 10.0

10.0 10.0 10.0 10.0 15.0

10.0 10.0   5.0 10.0 20.0
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gbgbgbgbgb 2

khg;nghUs;     H
2
SO

4
(aq)    KI(aq)     0.1 mol dm-3 khg;nghUs;

Nru;f;fg;gl;l fiury;    fiury;    fiury; ePu;           ePy epwkhtjw;F

Na
2
S

2
O

3.
(aq)/ fdtsT fdtsT     fdtsT  fdtsT   nrythfpa

 cm3 / cm3 / cm3 / cm3 / cm3 Neuk; / s

10.0 10.0 10.0 25.0  0.0

10.0 10.0  10.0 20.0   5.0

10.0 10.0 10.0 15.0 10.0

10.0 10.0 10.0 10.0 15.0

10 .0 10.0 10.0   5.0 20.0

²²²²² jhf;fnkhd;wpd; miu tho;Tf; fhyk;.jhf;fnkhd;wpd; miu tho;Tf; fhyk;.jhf;fnkhd;wpd; miu tho;Tf; fhyk;.jhf;fnkhd;wpd; miu tho;Tf; fhyk;.jhf;fnkhd;wpd; miu tho;Tf; fhyk;.

² jhf;fp xd;wpd; Muk;g nrwpT mjd; miuklq;fhtjw;F Njitahd Neuk;

jhf;fk; xd;wpd; miutho;Tf; fhyk; vdg;gLk;.

² Kjyhk; tupir jhf;fk; xd;wpy; nrwpTf;Fk;> Neuj;jpw;Fk; ,ilapyhd

tiuG fPNo jug;gl;Ls;sJ. Kjyhk; tupirj; jhf;fnkhd;wpd; miu

tho;Tf; fhyk;> Muk;g nrwptpy; jq;fp ,Ug;gjpy;iy.

FeCl
3

C

C/2

C/4

nrwpT

Neuk;

C/8

2 3

t 1/2 t 1/2 t 1/2
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² aA + bB      cC + dD

•  A njhlu;ghd jhf;fj;jpd; jhf;f tPjk; 

• C njhlu;ghd jhf;fj;jpd; jhf;f tPjk; 

• 2H
2
 + O

2
    2H

2
O vDk; jhf;fj;jpy;;.

 H
2 
ntspNaw;wg;gLk; tPjk;  = 2 x  O

2
 ntspNaw;wg;gLk; tPjk;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 11'0 ( ,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij

Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;

,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 11'4 ( ,urhadj; jhf;fj;jpd; jhf;f tPjj;jpd; kPJ gy;NtW

fhuzpfspd; nry;thf;if tptupg;gjw;fhf %yf;$w;W

,af;ftpaw; nfhs;ifia gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 03

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² jhf;fnkhd;W epfOtjw;Fj; Njitahd fhuzpfisg; gl;baw;gLj;Jthu;.

² Vtw;rf;jp vd;gij tiutpyf;fzg;gLj;Jthu;.

² ntg;gepiyia mjpfupg;gjhy; %yf;$Wfspd; ,af;fr; rf;jp mjpfupf;Fk;

vd;gij ntspapLthu;.

² ,uz;L ntt;NtW  ntg;gepiyfspy; thA %yf;$WfSf;fhd Nghw;Rkhd;

guk;gy; tisapfis tiue;J ntt;NtW  ,uz;L ntg;gepiyfspy;

thA %yf;$Wfspd; ,af;fr; rf;jpfis xg;gpLthu;.

² jhf;fnkhd;wpd; tPj mjpfupg;ig %yf;$Wfspd; ,af;fr; rf;jp mjpfupg;gpd;

%yk; tpsf;Fthu;.

² "nrwpT" vz;zf;fUitg; gad;gLj;jp> myFf; fdtstpy; myFf; fhyj;Js;

epfOk; NkhJiffspd; vz;zpf;if mjpfupj;jiy tpsf;Fthu;.

² nghUj;jkhd jpirKfj;ij (Orientation) nfhz;l NkhJiffs; xl;Lnkhj;j

NkhJiffSf;F tpfpjrkkhdJ vd mwpe;Jnfhs;thu;.

² ntg;gepiyia cau;j;Jk; NghJ Vtw;rf;jpia tpQ;Rk; %yf;$Wfspd;

vz;zpf;if mjpfupf;Fk; vdTk; NkhJiffspd; vz;zpf;ifapy; Vw;gLk;

mjpfupg;G cau;thdJ vdTk; Fwpg;gpLthu;.

² Cf;fpnahd;wpd; nry;thf;if jhf;fj;jpd; Vtw; rf;jpiaf; nfhz;L tpgupg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² gpd;tUk; jhf;fq;fisg; gad;gLj;jp jhf;f tPjj;jpd; kPJ ntg;gepiy

nry;thf;Fr; nrYj;Jk; tpjj;ijf; fhl;Lq;fs;.

² mkpykhf;fg;gl;l KMnO
4
 fiurYk; xl;rhypf;fkpyKk;.

² Fspu; ePUlDk;> nte;ePUlDk; kfdPrpaj;jpd; jhf;fk;.

² Na
2
S

2
O

3
 ,w;Fk; HCl ,w;Fk; ,ilapy; jhf;fk;.
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² jhf;f tPjj;jpy; nrwptpd; nry;thf;ifr; nra;J fhl;Ltjw;fhfg; gpd;tUk;

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

² ePu;ka  Na
2
S

2
O

3
  fiurnyhd;iw ntt;NtW nrwpTila HCl

fiury;fSld; jhf;fk; Gupar; nra;jy;.

² kfdPrpak; cNyhfj;ij> ntt;NtW nrwpTila HCl fiury;fSld;

jhf;fk; Gupar;; nra;jy;.

² gp ;d;tUk; gupNrhjidfis Cf;fpfspd; nry;thf;ifr; nra;J

fhl;Ltjw;fhfg; gad;gLj;jyhk;.

² kq;fdPnuhl;irl;il Cf;fpahfg; gad;gLj;jp>  KClO
3
 ia ntg;gg;

gpupifailar; nra;jy;.

² Ijnuhl;irl;L mad;fis Cf;fpahfg; gad;gLj;jp H
2
O

2
  gpupifailar;

nra;jy;.

² ngsjpf epiyapd; nry;thf;F

Jhshf;fg;gl;l> fl;bahd CaCO
3
 ,w;F HCl ,w;Fk; ,ilapyhd jhf;fk;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.

² jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf jhf;fnkhd;W epfOtjw;fhf :

² jhf;fpfspd; %yf;$Wfs; NkhJjy; Ntz;Lk;.

² xU Fwpj;j ,opTr; rf;jpiatpl $Ljyhd ,af;fr; rf;jpia NkhJk;

%yf;$Wfs; nfhz;bUf;f Ntz;Lk; (,e;j ,opTr; rf;jp Vtw; rf;jp

vdg;gLk;).

² Vtw; rf;jpiaf; nfhz;l %yf;$Wfs; nghUj;jkhd jpirKfj;jpy;

NkhJjy; Ntz;Lk;.

² nghUj;jkhd jpirKfk;.

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

NO (g) + Cl
2
 (g)   → NOCl (g) + Cl (g)

,e;j NkhJiff;F VJthFk; g pd ;tUk ; %yf;$w ;Wj ; jpir

Kfq;fspuz;ilAk; ftdpg;Nghk;.

(m)

NO %yf;$wpd; iejurd; mZ>Cl
2
 %yf;$iw neUq;Fk; NghJ N-Cl  gpizg;G

cUthFk;.

(M)

NO %yf;$wpd; xl;rprd; mZ>  Cl
2
 %yf;$iw neUq;Fkhapd; N-Cl  gpizg;G

cUthtjpy;iy. NO %yf;$WfSk; Cl
2 
%yf;$WfSk; Nkhjp> mijj;J(bounce)

NtwhFk;.

O

N

Cl

Cl

O

N

Cl

Cl

N N

O Cl

Cl

Cl

Cl

O
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²²²²² Vtw; rf;jpVtw; rf;jpVtw; rf;jpVtw; rf;jpVtw; rf;jp

Vtw;rf;jp  ^E
a
 & vd;gJ tpisTfis cUthf;Ftjw;fhf NkhJk;

%yf;$Wfspy; fhzg;gl Ntz;ba ,opTr; rf;jpahFk;. mJ rf;jpj;

jilahFk;. mjd; gUkd; jhf;fj;jpy; jq;fpapUf;Fk;.

²²²²² Vtw; rf;jpiatpl Fiwthd rf;jpAila %yf;$WfSk; NkhJk;. vdpDk;

,k;%yf;$Wfs; Nkhjpa gpd;du; tpyFk;.

²²²²² jhf;fnkhd;wpd; tPjk; Vtw;rf;jpapy;  ^ E
a 
& jq;fpapUf;Fk;. Vtw;rf;jp

FiwtilAk; NghJ mjpYk; $Ljyhd rf;jpiaf; nfhz;l %yf;$Wfspd;

vz;zpf;if mjpfupf;Fk;. vdNt> gypj (gaDs;s) NkhJiffspd;

vz;zpf;if cau;tjhy; jhf;f tPjk; mjpfupf;Fk;.

jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.jhf;fnkhd;wpd; tPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;.

² ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy

² ntg;gepiy mjpfupf;ifapy;> ,af;fr; rf;jp mjpfupg;gjhy; myF

Neuj;jpy;; epfOk; NkhJiffspd; vz;zpf;if mjpfupf;Fk;. vdNt

myFf; fhyj;jpy; epfOk; gypj Nkhjy;fspd; vz;zpf;if

mjpfupg;gjhy; jhf;ftPjk; mjpfupf;Fk;.

² ,J jtpu rpwpa ntg;gepiy cau;tpd; NghJk; Vtw;rf;jpia jhz;br;

nry;Yk; rf;jpiaf; nfhz;l %yf;$Wfspd; gpd;dk; ngupJk;

mjpfupg;gjdhYk; tPjk; mjpfupf;Fk;. Nghw;Rkhdpd; rf;jpg; guk;gy;

tisap %yk; ,jid tpsf;fyhk;.

r
f
;j
p k

 J

jhf;f Ms;$W

jhf;fpfs;
E

a

tpisTfs;

∆H

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

,af;f rf;jp

Vtw;rf;jpiatpl

$Ljyhd

rf;jpAs;s

%yf;$Wfspd;

vz;zpf;if

E
a

 %yf;$w;W gpd;dk;}
ahNjDk; fjpiaf; nfhz;l %yf;$Wfspd; vz;zpf;if

nkhj;j %yf;$Wfspd; vz;zpf;if

 

T
1

T
2

 E
a

%
y
; g
pd
;d
k
;

   ,af;fr; rf;jp

T
1
< T

2
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²²²²² nrwpTnrwpTnrwpTnrwpTnrwpT

jhf;fpfspd; nrwpT mjpfupf;Fk; NghJ myFf; fdtstpy; %y$Wfspd;

vz;zpf;if mjpfupg;gjhy; myFf; fdtstpy; epfOk; NkhJiffspd;

vz;zpf;if mjpfupf;Fk;. $lNt> myFf; fdtstpy; epfOk; gypj

NkhJiffspd; vz;zpf;ifAk; mjpfupf;Fk;. vdNt> jhf;f tPjKk;

mjpfupf;Fk;.

Fwpg ;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G

thAepiyj; njhFjpfspy;> Fwpj;j ntg;gepiyapy; mKf;fk; mjpfupf;ifapy;>

fdtsT FiwtilAk;. vdNt nrwpT mjpfupf;Fk;. vdNt thAepiyj;

jhf;fpfs; njhlu;ghf mKf;fk; mjpfupj;jyhdJ jhf;f tPjk; mjpfupg;gjw;F

fhuzkhfpd;wJ.

² Cf;fpfs;.Cf;fpfs;.Cf;fpfs;.Cf;fpfs;.Cf;fpfs;.

Cf;fpahdJ> jhf;fnkhd;wpd; nghwpKiwia khw;Wtjhy;> mjd; Vtw;

rf;jpiaf; Fiwthd xU ngWkhdkhf;Fk;. vdNt> ,e;j Vtw; rf;jpiatpl

$Ljyhd rf;jpiaf; nfhz;l %yf;$Wfspd; vz;zpf;if mjpfupf;Fk;.

vdNt> myF Neuj;Js; epfOk; gypj NkhJiffspd; vz;zpf;if

mjpfupf;Fk;. vdNt jhf;f tPjKk; mjpfupf;Fk;.

jhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ikjhf;fpfspd; ngsjpf jd;ik

jpz;k epiyj; jhf;fpfspd; Jzpf;iffspd; gUkd; rpwpajhFk; NghJ jhf;fp

%yf;$Wfspd; NkhJif Nkw;gug;G mjpfupf;Fk;.  ,J jhf;f tPjk; cau;tjw;F

VJthFk;. ePu;ka IjNuhFNshupf; mkpyf; fiurYld; ryitf;fy; Jz;L

fistpl Ntfkhf ryitf;fy; Jhs; jhf;fk; Gupjy; ,jw;fhd Xu;

cjhuzkhFk;.

²

²²
²

²
²

²

²

²

²²

²

²

²
1
1
1
1
1
1
1
1
1

12
12
12
12
12
12
12
12
12

12
12
12
12
12
12
12
12

1
1
1
1
1
1
1
1

12
12
12
12
12
12
12
12

12
12
12
12
12
12
12

1
1
1
1
1
1
1

12
12
12
12
12
12
12

12
12
12
12
12
12
12

12
12
12
12
12
12

  ,af;fr; rf;jp
E

a
E

a/e

r
f
;j
p

jhf;f Ms;$W

Cf;fp ,y;yhj

re;ju;g;gk;
Cf;fpAs;s

re;ju;g;gk

ac

E
a

jhf;fpfs;

tpisTfs;

%yf;$Wfspd;

vz;zpf;if
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>

>C

t

² tPj NtWghl;il tiughff; fhl;Ljy;.tPj NtWghl;il tiughff; fhl;Ljy;.tPj NtWghl;il tiughff; fhl;Ljy;.tPj NtWghl;il tiughff; fhl;Ljy;.tPj NtWghl;il tiughff; fhl;Ljy;.

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

Mg(s) + 2HCl (aq) → MgCl
2
(aq) + H

2
(g)

,j;jhf;fj;jpd; tPjj;ij Ijurd; thA tpLtpf;fg;gLk; tPjj;ijf; nfhz;L

msf;fyhk.; ntt;NtW mkpyr; nrwpTfSf;fhf Ijurd; thA 10 cm3

tpLtpg;gjw;Fr; nrythFk; Neuk; msf;fg;gl;ljhapd;>

  

C ,w;Fk;  t  ,w;Fk; ,ilapyhd tiuG gpd;tUkhW mikAk;.

² Neuj;jpw;Nfw;g nrwpT NtWgLk;.

² vdNt tPjk; NtWgLk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 11'0 ( ,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij

Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;

,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 11'5 ( ,urhadj; jhf;fnkhd;wpd; tPjj;ij tpgupf;fj; jhf;fg;

nghwpKiwapidg; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 03

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² Kjd;ikahd jhf;fq;fis rpf;fyhd jhf;fq;fspy; ,Ue;J NtWgLj;jpf;

fhl;Lthu;.

² jhf;fnkhd;wpd; tupirf;Fk; nghwpKiwf;Fk; ,ilapyhd njhlu;ig

tpsf;Fthu;;.

² rf;jpapaypd; mbg;gilahd Nfhl;ghLfisg; gad;gL;;j;jp> %yf;$w;W

NkhJifapd; gpd;du; Vw;gLk; epfo;Tfis tpsf;Ftjw;fhf rf;jpg; glj;ijf;

fl;bnaOg;Gthu;.

² jhf;fq;fspd; nghwpKiwiag; gpNuupg;gjw;fhf rkjhdpfs; kw;Wk;

,af;ftpay; Ma;Tfisg; gad;gLj;j KbAk; vdf; Fwpg;gpLthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² cz;ikahd rpy jhf;fq;fs; njhlu;ghd jfty;fisr; Nrfupj;J mtw;wpd;

fjp epu;za gbKiwfis toq;fp mtw;wpw;F fjp tpjpiag; gpNuupf;f khztu;-

fSf;Fr; re;ju;g;gk; mspAq;fs;.

² nghUj;jkhd jpirKfj;Jld; ,uz;L %yf;$Wfs; xd;iwnahd;W neUq;Fk;

NghJ vd;d epfOk; vd;gJ njhlu;ghff; fye;Jiuahb mjD}lhf jhf;fj;jpd;

mOj;j rf;jpg; glj;ijf; fl;bnaOg;Gq;fs;.

² jhf;fg; nghwpKiwia epu;zapf;Fk; NghJ ,af;ftpay; vt;thW gad;gLfpd;wJ

vdj; NjbawpAkhW khztiu topg;gLj;Jq;fs;.

² cj;Njr gupNrhjidiar; nra;J fhl;Lq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;

² rpy jhf;fq;fs; xU gbKiwapy; epfOk;. mt;thwhd jhf;fq;fs;

Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs;Kjd;ikahd jhf;fq;fs; vdg;gLk;.

Kjd;ikahd jhf;fq;fs; mupjhdit.

cjhuzk; : NO (g) + O
3
 (g) → NO

2
(g) + O

2
(g)
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gy;gbKiwj; jhf;fq;fs;gy;gbKiwj; jhf;fq;fs;gy;gbKiwj; jhf;fq;fs;gy;gbKiwj; jhf;fq;fs;gy;gbKiwj; jhf;fq;fs;

² jhf;fq;fSs; ngUk;ghyhdit gy gbKiwfspy; epfOk;. mit

gy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fsgy;gbKiwj; jhf;fq;fs; vdg;gLk;.

2N
2
O

5
(g) → 4NO

2
(g) + O

2
(g)    ( xl;Lnkhj;jj; jhf;fk;)

N
2
O

5
 + N

2
O

5
 → N

2
O

5
 + N

2
O

5
*

N
2
O

5
* → NO

2
 + NO

3

NO
2
 + NO

3
 → ΝΟ + NO

2 
+ O

2
gbKiwfs;

NO
 
+ NO

3
 → 2NO

2

 ^N
2
O

5
*   } (Vtg;gl;l %yf;$W&

2 2 22H (g) + O (g)  2H O(g) →

 (xl;Lnkhj;jj; jhf;fk;)

          gbKiwfs;

² ,urhadj; jhf;fnkhd;W gy gbKiwfspy; epfOk; vd;gijg; gpd;tUk;

gupNrhjid %yk; fhl;lyhk;. (mkpyk; Jkpf;fg;gl;l nghw;whrpa

kpUFNuhNkw;Wf; fiury;fSld; Ijurd; Ngnuhl;irl;il Nru;j;jy;)

Cr
2
O

7
2-(aq) +  2H +  (aq)+  4H

2
O

2 
(aq)  2CrO

5
  (aq)+  5 H

2
O (l)

                             (ePyk;)

2CrO
5
 (aq)  +  6H+ (aq) 2Cr3+  (aq)+ 2H

2
O (l) +  H

2
O

2 
(aq)  +  3O

2 
(g)

                            (gr;ir)

² rkg;gLj;jg;gl;l ,urhadr; rkd;ghl;bdhy; fhl;lg;gLfpd;w> Njwpa

khw;wj;jpw;Ff; fhuzkhFk; Kjd;ikahd jhf;fq;fspd; (gbKiwfspd; )

xOq;F KiwNa jhf;fj;jpd; nghwpKiw nghwpKiw nghwpKiw nghwpKiw nghwpKiw vdg;gLk;.

² rpy Ntisfspy; jhf;fnkhd;wpd; nghwpKiwiaj; Jzptjw;fhf rkjhdpfs;

ntw;wpfukhfg; gad;gLj;jg;gLk;.

OH

R C   +   H18O

O

O

R C +   H18O

O

   H18O+
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18O rkjhdp MdJ mw;Nfhypd;; OH njhFjpapy; cs;s 'O' mZthdJ

vRj;juhf;fj;jpd; NghJ ePu; cUthtjpy; gad;gLj;jg;gLfpd;wJ vd;gijf;

fhl;LfpwJ.

² vRj;jupd; fhu ePug;gFg;gpd; NghJ> mw;fNfhy; 18O  rkjhdp mw;wjhf

,Uj;jyhdJ> Viry; - xl;rprd; gpupiff;F Clhf jhf;fk; epfOfpd;wikia

cWjpg;gLj;Jtjhf cs;sJ.

² jhf;fnkhd;wpy; gq;Fnfhs;Sk; %yf;$Wfspd; vz;zpf;if %yf;$w;Wj;%yf;$w;Wj;%yf;$w;Wj;%yf;$w;Wj;%yf;$w;Wj;

jpwd; jpwd; jpwd; jpwd; jpwd; (molecularity) vdg;gLk;. Kjd;ikahd jhf;fq;fspd; %yf;$w;Wj;jpwd;;

jhf;f tupirf;Fr; rkkhdJ.

%yf;$w;Wj;        jhf;fk;        tPjf;$w;W   jhf;f tupir

   jpwd;

xw;iw %yf;$w;W A→tpisTfs;     R = K[A]   Kjyhk; tupir

,U %yf;$w;W 2A →tpisTfs  ;R = K[A]2   ,uz;lhk; tupir

Kk; %yf;$w;W 3A →tpisTfs;  R = K[A]3   %d;whk; tupir

² nkJthf epfOk; jhf;fNk> gy;gbKiw (rpf;fyhd) jhf;fnkhd;wpd; tPjj;ij

epu;zapf;Fk;. vdNt mJ tPj epu;zag; gbKiw vdg;gLk;. vdpDk;

gy;gbKiwj; jhf;fnkhd;wpd; tPj tpjpia epu;zapf;Fk; jPu;f;fkhd fhuzp

tPj epu;zag;gbKiwahFk;.

cjhuzk; :

  A + 2B   →  AB
2
               ^xl;Lnkhj;jj; jhf;fk;)

 A  +   B     AB   (tPj epu;za gbKiw)

 AB + B   AB
2

           R   →  k[A][B]

² jhf;fnkhd;W> ahNjDnkhU jhf;fpnahd;W njhlu;ghf g+r;rpa tupirahapd;

mjd; fUj;J> mj;jhf;fg; nghwpKiw ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l

gbKiwfisf; nfhz;lJ vd;gJk; mj;jhf;fp gq;Fnfhs;Sk; gbKiw>

rhu;gstpy; mjpf Ntfj;jpy; epfOk; vd;gJkhFk;.

² rfy jhf;fpfSk; tPj tpjpapy; mlq;fpapUf;Fkhapd;> mjd; fUj;J

² xd;wpy;> rfy jhf;fpfSk; tPj epu;zag;gbKiwapy; gq;Fgw;Wfpd;wJ

vd;gjhFk; my;yJ>

² jhf;fpfSs; rpy jhf;fpfs; tPj epu;zag;gbKiwf;F Kd;du;> Ntfkhf

epfOk; gbKiwnahd;wpy; gq;Fgw;Wfpd;wd vd;gjhFk;.

18OH-  +  R - C         R - C + ROH

O

O-R

H
2
O

18O-

O
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cjhuzk;  ( A + B   →  D               ^xl;Lnkhj;jj; jhf;fk;)

A  +   B     C

        C    D      (tPj epu;za gbKiw)

              R   =    k[A][B]

² Nkw;gb fhuzq;fshy;> jdpNa jhf;fnkhd;wpd; xl;Lnkhj;j rkd;ghl;il

mtjhdpg;gjd; %yk; khj;jpuk;> jhf;fpfspd; nrwpT mjd; Ntfj;jpy;

nry;thf;Fr; nrYj;Jk; tpjj;ij vjpu;T$w KbahJ. jhf;fnkhd;wpd;

tupirahdJ gupNrhjidfs; %yk; khj;jpuk; epu;zapf;fg;gLk; Xu; mDgt

khwpypahFk;.

² rpy jhf;fg;gbKiwfs; xUq;fikthf mjhtJ rkhe;jukhfrkhe;jukhfrkhe;jukhfrkhe;jukhfrkhe;jukhf epfOk;.

,t;thwhd re;ju;g;gq;fspy; mtw;wpdhy; Njhw;Wtpf;fg;gLk; tpisTfs;

cUthFk; tPjk; mj;jhf;fq;fspd; rhu;ghd tPjj;jpy; jq;fpapUf;Fk;.

cjhuzk; (        C
2
H

5
OH    C

2
H

4
 + H

2
O

C
2
H

5
OH    CH

3
CHO + H

2

,q;F vjdy; ,Yk; ghu;f;f Ntfkhf vjPd; cw;gj;jpahFk;.

² jhf;fnkhd;W epfo Ntz;Lkhapd;> jhf;fpnahd;wpd; %yf;$Wfs;

nghUj;jkhd jpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjyjpirKfj;jpy; NkhJjy; Ntz;Lk;. xU gbKiwapy;

epfOtjhff; fUjj;jf;f gpd;tUk; mfntg;gj; jhf;fj;ijf; fUJq;fs;.

                   NO + Cl
2
  →  NOCl + Cl

NkhJk; ,uz;L %yf;$Wfs; xd;iwnahd;W neUq;Fk; NghJ mtw;wpd;

,yj;jpudpay; Kfpy;fSf;F ,ilNa js;Sif gbj;jpwdhf

mjpfupg;gNjhL> mtw;wpd; Ntfk; FiwtilAk;. $lNt> %yf;$Wfspd;

,af;fr; rf;jp mOj;j rf;jpahf khWk;.

² tpisTfs; Njhd;Wk; tifapy; jhf;fpfspd; %yf;$w;Wj; jhf;f Ms;$W

jhf;fj;jpd; tpUj;jp (Progression) Clhf Kd;nry;Yk; NghJ mtw;wpd;

mOj;j rf;jp (PE) cr;rj;jpypUf;Fk; NghJ jhf;fpfspd; mZf;fspdJk;

gpizg;G ,yj;jpud;fsJk; mikT Vtg;gl;l rpf;fyVtg;gl;l rpf;fyVtg;gl;l rpf;fyVtg;gl;l rpf;fyVtg;gl;l rpf;fy; vdg;gLk;. mjid

O  = N....Cl...Cl  vdf; fhl;lyhk;. Vtg;gl;l rpf;fy; ngupJk; cWjpaw;wJ.

mJ khWepiyj; jd;ikAilaJ. vdNt mjid Ntwhf;fpg; ngwKbahJ.

vdNt ,J khWepiyf; fl;lk; / epiykhW re;ju;g;gk;  ^TS& vdTk;

miof;fg;gLk;.
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² jhf;fKWk; %yf;$WfSf;F mtw;wpd; ,yj;jpudpay; Kfpy;fis CLUtpr;

nrd;W gioa gpizg;Gf;fis cilg;gjw;Fg; NghJkhd mOj;j rf;jp

,Uf;Fkhdhy;> Vtw;rpf;fyhdJ> Gjpa gpizg;Gf;fis Vw;gLj;jp

tpisTfshf mjhtJ ,q;F NOCl  MfTk; Cl MfTk; khw;wkilfpd;wJ.

%yf;$Wfspd; ,af;fr; rf;jp> cr;rj;ij miltjw;Fg; Nghjhjjhapd;

mit mijj;J (bounce) tpyFk;.

•

(Vtw; rpf;fy; mjhtJ khWepiyf; fl;lk;)

,jidg; gpd;tUk; mOj;jr; rf;jpg; glk; (Profile) %yk; fhl;lyhk;.

 ^E 
a(f)

 &  -  Kd; Kfj;jhf;fj;Jf;fhd Vtw;rf;jp

 ^ E
a
 
(r)
 & - gpd; Kfj;jhf;fj;Jf;fhd Vtw;rf;jp

  ∆H   -  jhf;fj;jpd; ntg;gcs;Siw khw;wk;

² jiuepiyapy; (Ground State) cs;s jhf;fpfspd; mOj;j rf;jpf;Fk;> Vtw;

rpf;fypd; mOj;j rf;jpf;Fk; ,ilapyhd tpj;jpahrk;> Kd;Kfj;; jhf;fj;jpd;

Vtw; rf;jp  ̂  E
a(f)

 & MFk;. mJ Vtw;rpf;fiy cUthf;Ftjw;fhf nghUj;jkhd

jpirKfj;Jld; NkhJk; %yf;$WfSf;F toq;fg;glNtz;ba ,opT

Nkyjpfr; rf;jpahFk;. jiu epiyapy; cs;s tpisTfspd; mOj;jr;

rf;jpf;Fk; Vtw;rpf;fypd; mOj;jr; rf;jpf;Fk; ,ilapyhd tpj;jpahrk;>

jhf;f Ms;$W

mOj;jrf;jp
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mOj;j rf;jp

jhf;f Ms;$W

gpd;Kfj;jhf;fj;jpd; Vtw;rf;jp ^ E
a (r)

 &  MFk;. mJ tpisTfspypUe;J

Vtw;rpf;fy; cUthtjw;F jhz;br; nry;y Ntz;ba rf;jpj; jilahFk;.

Kd;-gpd; jhf;fq;fspd; Vtw; rf;jpfSf;F ,ilapyhd tpj;jpahrk; jhf;f

ntg;gTs;Siwf;Fr; rkkhdjhFk;.

 ∆H = E
a(f)

 - E
a(r)

(Gwntg;gj; jhf;fq;fspy;> rf;jp kl;lj;Jf;F xg;ghf jhf;fpfSf;F fPohf

tpisTfs; mikAk; vd;gijf; ftdj;jpw; nfhs;s Ntz;Lk;.)

² gy;gbKiwj; jhf;fq;fs; rf;jp cr;rpfs; mjhtJ khWepiy fl;lq;fs;

xd;Wf;F Nkw;gl;litf;Fk; Clhf epfOk;. ,t;thwhd jhf;fq;fspy;

rhu;gstpy; $ba cWjpj; jd;ikAila ,ilepiy (I) rf;jpg; glj;jpd;

jhopnahd;wpy; mike;Js;sJ. mjid Ntwhf;fpf; nfhs;syhk;. my;yJ

NtW El;gKiw %yk; ,dq;fz;L nfhs;syhk;. tpisTfshtjw;F mJ

NkYk; capu;g;ghd rpf;fyhf mjhtJ khWepiyf; fl;lkhf khw ,lKz;L.

khWepiyf; fl;lj;jpd; jd;ik njhlu;ghd gy jfty;fis ,ilepiyNa

toq;Ffpd;wJ.
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E  = xl;Lnkhj;j jhf;fj;jpd; Vtw;rf;jp.

E
a1

 = KjyhtJ gbKiwapd; Vtw;rf;jp.

E
a2

 = ,uz;lhtJ gbKiwapd; Vtw;rf;jp.

E
a3

 = I → A + B gpd;Kfj;jhf;fj;jpd; Vtw;rf;jp.

E
a4

 = D → A + B gpd;Kfj;jhf;fj;jpd; Vtw;rf;jp.

² ,t;thwhd jhf;fnkhd;Wf;fhd Xu; cjhuzkhf ngd;rPDld; ^ArH&

,yj;jpud; ehb  ^E+& xd;W gpujpaPL nra;ag;gLtijf; Fwpg;gplyhk;.

 

δ

jhf;f Ms;$W

mOj;j rf;jp

mOj;j rf;jp

jhf;f Ms;$W

tpiuthdJ

  H

  E

   Ar+                +  :Z   →  ArE + H:Z
  H

  E

  H

E

nkJthdJ

○

○

○

○

ArH  +  E+  →       Ar                  → AE + H+

ArH  +  E+   →   Ar+
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H NO
2

+

I

H

δ+

TS
1

NO
2

δ+

TS
2

mOj;j rf;jp

   jhf;f Ms;$W

δ+

NO
2

δ+

H
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 11'0 ( ,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij,urhadj ;  jhf ;fj ;j pd ;  jhf ;f t Pjj ;ij

Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;Jzptjw;Fk;> tPjj;ijj; jf;fthW fl;Lg;gLj;jTk;

,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;,af ;f ,ur hadt pay ;  Nfhl ; g hLfisg ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 11'6 ( Cf;fpfspd; tiffis EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² cjhuzq;fhl;b> Vftpd Cf;fpfis gy;ypd Cf;fpfspypUe;J

NtWgLj;Jthu;.

² cjhuzq;fhl;b> Vftpd Cf;fpnahd;W jhf;fnkhd;wpd; Ntfj;ij vt;thW

khw;Wfpd;wJ vd tptupg;ghu;.

² cjhuzq;fhl;b> gy;ypd Cf;fpnahd;W jhf;fnkhd;wpd; Ntfj;ij vt;thW

khw;Wfpd;wJ vd tptupg;ghu;.

²  mfj;JwpQ;ry;-Gwj;JwpQ;ry; nrad;Kiwfis tpgupg;ghu;.

² mfj;JwpQ;ry; - Gwj;JwpQ;ry; nraw;ghLfis NtWgLj;jpf; fhl;Lthu;.

² thAnthd;W jpz;k Nkw;gug;G xd;wpd;  kPJ Gwe;JwpQ;rg;gLtij tiue;J

fhl;Lthu;.

² gy;ypd Cf;fypd; NghJ Vtw;rf;jp Fiwjiy> Nkw;gug;Gf;Fk;

Gwj;JwpQ;rg;gl;l gjhu;j;jj;Jf;Fk; (thA) ,ilapy; ,ilj;jhf;fk;

epfOtjhy;> gpizg;G eypthjypd; %yk; tptupg;ghu;.

² nehjpaq;fis capupurhadr; nrad;Kiwfspy; Cf;fpfshf ,dq;fhz;ghu;.

² rhtp-g+l;L nghwpKiwiaf; nfhz;L nehjpaj; jhf;fj;ij tpgupg;ghu;.

² capupay; Cf;fpfspd; ,ay;Gfisf; Fwpg;gpLthu;. mtw;iw nghJthd

Cf;fpfSld; xg;gpLthu;.

² xsp Cf;fy; vDk; gjj;ij tpgupg;ghu;.

² xsp Cf;fy; jhf;fq;fSf;F cjhuzq;fis Kd;itg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² ePq;fs; njupT nra;J nfhz;l Cf;fpj; jhf;fj;ijg; gad;gLj;jp jhf;fnkhd;wpy;

Kd;Ndw;wj;ijr; Nrhjpg;gjw;fhfg; gupNrhjidnahd;iw mikj;J> mj;jhf;fj;jpd;

Cf;fp ve;j msTf;Fg; gadspf;fpd;wJ vdj; JzpAq;;fs;.

² Ijurd; Ngnuhl;irl;bd; gpupifapd;ghy;

(m) Br
2

(M)  MnO
2

(,) PbO
2

(<) ,iwr;rpj;Jz;L (c) kzy;
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Mfpad nry;thf;Fr; nrYj;Jk; tpjj;ijf; fz;lwpAq;fs;.

² (m)KClO
3
 Ij; jdpahfTk;.

(M)KClO
3
" MnO

2
 Jz;nlhd;WlDk;.

(,) KClO
3
" MnO

2
 J}SlDk;.

ntg;gNkw;wp xl;rprd; ntspNaWk; Ntfj;ij xg;gpLq;fs;.

² Cf;fpfspd; nghJ ,ay;Gfisg; gl;baw;gLj;Jq;fs;.

² ifj;njhopy; Cf;fpfisAk;> capupay; Cf;fpfisAk; xg;gpLq;fs;.

² ckpo;ePupd; njhopw;ghl;Lf;fhd rpwg;ghd pH  ngWkhdj;ijAk; ntg;gepiyiaAk;

fzpg;gpLq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.

² Cf;fp ,y;yhj epiyapy; Njitahd Vtw;rf;jpapYk; ghu;f;f Fiwthd

Vtw; rf;jpiaf; nfhz;l xU nghwpKiwapd; Clhf jhf;fk; epfor;

nra;tjd; %yNk Cf;fpahdJ jhf;fj;jpd; Ntfj;ij mjpfupf;fpd;wJ.

vdpDk; ,q;F Cf;fp Njwpa ,urhad khw;wj;Jf;F cs;shtjpy;iy.

² Cf;fpj; jhf;fj;Jf;F Fiwe;j Vtw; rf;jpNa cz;;lhifahy;> ve;jnthU

ntg;gepiyapYk; jhf;fp %yf;$Wfspd; ghupa gpd;dj;Jf;F Vtw; rf;jpapYk;

ghu;f;f $Ljyhd ,af;fr; rf;jp cz;L.

² vdNt $Ljyhd vz ;z pf ;if %yf ;$Wfs ; jhf ; fj ; j py ;

gq;Fnfhs;fpd;wikahy; jhf;fk; tpiuthf epfOk;.

² Vftpd Cf;fypd; NghJ Cf;fpAk; jhf;fpfSk; xNu mtj;ijapy; /

ngsjpfepiyapy; fhzg;gLk;.

Vftpd Cf;fpfs; fiuryhf fhzg;gLgitapYk; jputf; fyitfspYk;

njhopw;gLk;.

cjhuzk; :  Br
2
 (aq) ,dhy; Cf;fg;gLk; H

2
O

2
(aq) ,dJ gpupif.

OH- (aq)  my;yJ H+  (aq)  ,dhy; Cf;fg;gLk; vRj;juhf;fk;.

² ,yj;jpud; gupkhw;wr; nrad;Kiwapd; NghJ ,ilepiyahfr; nraw;gLk;

jhz;ly; cNyhf mad;fs; ^Ag+, Fe2+, Mn2+& jho;j;Njw;wj; (Redox)

jhf;fq;fis Cf;Fk;.

mad; ^II& mad;fs; gpd;tUk; jhf;fj;ij Cf;Fk;.

 gbKiw I ( ngnuhf;Nrhilry;Ngw;W Fe (II)ia, Fe (III) Mf xl;rpNaw;Wk;.

gbKiwII  ( Fe (III) mad;fs;> maill;L mad;fis maBdhf xl;rpNaw;wy;.
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H
2
O

2
+ 2Br

-
 + 2H++ O

2

2H
2
O

2
+ Br

2

Ea
1 Ea

2

mOj;j rf;jp

² Vftpd Cf;fp jhf;fk; epfOk; ghijia my;yJ jhf;fg; nghwpKiwia

khw;wp mjd; Vtw;rf;jpiaf; Fiwf;fpd;wJ.

cjhuzk; : nrhw;g msT GNuhkPd; rpy epkplq;fSs; Ijurd;

Ngnuhl;irl;ilg; gpupf;Fk;. ,j;jhf;fj;jpd; nghwpKiwapy; gpd;tUk; ,uz;L

gbKiwfs; mlq;Fk;.

H
2
O

2
(aq) + Br

2
(aq)

→

 2Br-(aq) + O
2
(g) + 2H+(aq)   ..........(1)

H
2
O

2
(aq) + 2Br-(aq) + 2H+(aq) 

→

 2H
2
O(l) + Br

2
(aq) ........ (2)

xl;Lnkhj;jj; jhf;fk; ( 2H
2
O

2
(aq) 

→

2H
2
O

2
(l) + O

2
(g)

Ijurd; Ngnuhl;irl;Lg; gpupifapy; ,uz;L rf;jpj; jilfs; mlq;fpAs;sd.

(glj;ijg; ghUq;fs;.) me;je;j jil cr;rpfs; (1&  H
2
O

2
 kw;Wk; Br

2
  ,w;F

,ilNa" ̂ 2&  H
2
O

2
  ,w;Fk;H+/Br- ,ilNa Njhd;Wk; khWepiyf; fl;lq;fisg;

gpujpepjpj;Jtg;gLj;Jfpd;wJ.

                                                                      jhf;fMs;$W

Nkw;gb jhf;fj;jpy;>

² Vftpd Cf;fyhdJ tspkz;ly ,urhadj;JlDk; njhlu;GilaJ.

cjhuzkhf .CFC ,dJ xspg;gpupifapd; NghJ Njhd;Wk; FNshupd;

mZf;fs; xNrhd; tpjhdj;jpy; XNrhd; %yf;$Wfs; gpupifailtij

Cf;Fk;.
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CF
2
Cl CF

2
Cl

.
  +  Cl

.

O
3
 + Cl

.
O

2
 + ClO

.

ClO
.
 + O

.
O

2
 + Cl

.

² gy;ypd Cf;fy; nghJthf ehd;F gbKiwfisf; nfhz;lJ.

1 '1 '1 '1 '1 ' Gwj;JwpQ;ry;Gwj;JwpQ;ry;Gwj;JwpQ;ry;Gwj;JwpQ;ry;Gwj;JwpQ;ry;

njhlf;fg; gjhu;j;jq;fs; xd;Nwh xd;Wf;F Nkw;gl;litNah Cf;fpapd;

Nkw;gug;gpy; ,izAk;. ,q;F jhf;fp %yf;$Wfspd; gpizg;Gfs; eyptile;J

cilAk;. cjhuzkhf ePu; Njhd;Wk; NghJ Cf;fp Nkw;gug;gpy; ,ize;j

H
2
 kw;Wk; O

2
  %yf;$Wfs;> Cf;fpAld;; ,ize;j xl;rprd; kw;Wk;

Ijurd; mZf;fshf khWk;.

(ads } Gwj;JwpQ;rg;gl;l&

2 '2 '2 '2 '2 ' ,lk;ngauy,lk;ngauy,lk;ngauy,lk;ngauy,lk;ngauy;

Cf;fp Nkw;gug;gpy; ,ize;Js;s mZ my;yJ %ypfk; Nkw;gug;G KOtjhf

mirAk;. ,J NkYk; Gwj;JwpQ;rg;gl;l mZf;fisNah %ypfq;fisNah

re;jpf;Fk; tiu epfOk;.

3'  3'  3'  3'  3'  jhf;fk;jhf;fk;jhf;fk;jhf;fk;jhf;fk;

 ,lk;ngau;tpd; NghJ xd;iwnahd;W re;jpf;Fk; Gwj;;JwpQ;rg;gl;l mZf;fs;

my;yJ %ypfq;fs; Cf;fp Nkw;gug;gpd; kPJ xd;wpize;J jhf;fk; GupAk;.
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4' 4' 4' 4' 4' Gwj;JwpQ;ry; ePf;fk;Gwj;JwpQ;ry; ePf;fk;Gwj;JwpQ;ry; ePf;fk;Gwj;JwpQ;ry; ePf;fk;Gwj;JwpQ;ry; ePf;fk;

mjhtJ Njhd;Wk; tpisTfs; Cf;fp Nkw;gug;gpypUe;J ntspNaWk;.

² nghJthf rfy Gjpa ,urhadf; ifj;njhopy;fSk; Cf;fpfspd; tpUj;jp>

njupTnra;J nfhs;sy;> mtw;wpd; gad;ghL Mfpatw;wpNyNa jq;fpAs;sd.

² mfj;JwpQ;ry;> Gwj;JwpQ;ry; vd;gd xd;iwnahd;W xj;j Njhw;wg;ghLfs;

my;y. mfj;JwpwpQ;ryhdJ Nkw;gug;Gf;F Clhf xl;Lnkhj;j

gjhu;j;jj;jpdhYk; elj;jg;gLtjhFk;. Gwj;JwpQ;ryhdJ Nkw;gug;Gf;F

khj;jpuk; tiuaiwg;gl;ljhFk;. mq;F jhf;fp %yf;$WfSf;Fk; Cf;fp

Nkw;gug;Gf;Fk; ,ilNa te;ju;thypRg; gpizg;Gf;fs; Nghd;w eypthd

gpizg;Gfs; cUthFk;.

² RaCf;fyRaCf;fyRaCf;fyRaCf;fyRaCf;fy ; vd ;gJ> jhf ;fnkhd ;w pd ; tpisTfshy; jhf ;fk ;

Cf;Ftpf;fg;gLjyhFk;;.

cjhuzkhf A  P jhf;fj;jpd; tPj tpjp R= k [A ] [P] vdf; fUJNthk;.

,q;F tpisTfs; Njhd;wpaJk; jhf;f tPjk; mjpfupf;Fk;. njhlf;fj;jpy;

NtW topfspy;  P cw;gj;jpahtjhy;> jhf;fk; Muk;gpf;Fk;. gpd;du; Papdhy;

jhf;fk; Cf;fg;gLk;. gpd;tUk; jho;j;Njw;w (Redox) jhf;fj;jpd; NghJ

Mn2+ mad;fs; Ra Cf;fpahfj; njhopw;gLk;.

Cf;fp

cNyhfq;fs;

Fiw$flj;jp

xl;irl;LfSk;

ry;igl;Lf;fSk;

xl;irl;Lf;fs;

mkpyq;fs;.

njhopy;

IjurNdw;wk;.

xl;rpNaw;wk;.

fe;jftpwf;fk;

ePufw;wy;.

gy;gFjpahf;fk;

rkgFjpahf;fk;

cjhuzk;

Fe, Ni, Pt,

Ag

NiO, ZnO,

MgO, MnO
3
,

MnS

Al
2
O

3
, SiO

2

MgO

H
3
PO

4
, H

2
SO

4

SiO
2
, Al

2
O

3
,

rpNahiyw;W

nrad;Kiwf;fhd cjhuzq;fs;

jput vz;nza;iaj; jpz;kf;

nfhOg;ghf khw;Wjy;.

khw;wp;fs; %yk;

thfdq;fshy;

ntspNaw;wg;gLk;

GifapYs;s  CO ck;

IjNuhf;fhgd;fSk;

xl;rpNaw;wkiljy;.

mw;fNfhy;fspy; ePufw;wy;.

nghypvRj;ju; cUthFk; NghJ

epfOk; xLq;fy; gy;gFjpak;.

Neu; rq;fpyp mwNfd;fis

fpisr; rq;fpyp mwNfd;fshf

khw;Wjy;.
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2MnO
4
-(aq) + 5C

2
O

4
2-(aq) + 16H+(aq)      2Mn2+(aq) + 10CO

2
 (g) + 8 H

2
O(l)

vg;NghJk; jhf;fnkhd;wpd; jhf;fpfSk; tpisTfSk; rpwg;Gr; nrwptpy;

fhzg;gLtij cWjpg;gLj;Jtjhy; jhf;fj;ij cr;r tPjj;jpy; epfor;

nra;tJ ifj;njhopy; cw;gj;jpfspy; Kf;fpakhdjhFk;.

nehjpaq;fsnehjpaq;fsnehjpaq;fsnehjpaq;fsnehjpaq;fs;

nehjpaq;fs;> ngupJk; rpwg;ghd Vftpd capupay; Cf;fpfshFk;.

nehjpaq;fs;> jhf;fp %yf;$Wfs; Mapuf;fzf;fhdtw;iw xU nrf;fd;

Neuj;Js; khw;wj;jf;f msTf;F cau;thd ,urhadj; njhopw;ghl;ilf;

nfhz;lit. nehjpaj;jpdhy; Cf;fg;gLk; jhf;fnkhd;wpd;> jhf;fpahdJ

Mjhug;gilMjhug;gilMjhug;gilMjhug;gilMjhug;gil vdg;gLk;. nehjpaq;fs; Mjhug;gilfSld; ,izaf;

$bathwhd Vtg;gl;l (capu;g;ghd) ,lq;fisf; nfhz;lit. nehjpak;

vd;gJ Guj %yf;$whFk;. tise;J RUq;fp mz;zsthf Nfhs

tbtj;ijg; ngwf; $bathW mJ nfhz;Ls;s Kidg;G fhuzkhf>

mjDs; capu;g;ghd / Vtg;gl;l ,lq;fs; Njhd;Wk;. mtw;Wld; Mjhug;gil

,iztjhy; jhf;fk; Cf;fg;gLk;.   E vDk; nehjpak;  S vDk;

Mjhug;gilAld; ,iztjhy; cUthFk; nehjpa - Mjhug;gilr; rpf;fiy

ES vdf; FwpaPlhff; fhl;lyhk;. ,e;j ,izg;gpd; NghJ Mjhug;gilAld;

nghUe;jpapUf;FkhW nehjpa %yf;$wpd; capu;g;ghd (Vtg;gl;l) ,lq;fspy;

khw;wk; Vw;gLk;. ,t;thwhd nehjpakhdJ Mjhug;gilia ,dq;fz;L

nfhs;Sk;. nehjpak; eyptile;J Gjpa gpizg;Gfs; Njhd;WtNjhL>

mJ tpisTfs; Njhd;Wtjw;Ff; fhuzkhFk;. ,g;gpizg;gpd; NghJ

Mjhug;gilapd; gpizg;Gfs; eyptile;J Gjpa gpizg;Gfs; Njhd;WtNjhL>

mJ tpisTfs; Njhd;Wtjw;Ff; fhuzkhFk;.

E + S   E + P

,e;j nehjpa - Mjhug; gilr; rpf;fy; Njhd;Wtjhy;> Fiwe;j Vtw;

rf;jpAila Gjpa jhf;f top jpwf;fg;gLk;. gpd;tUk; rf;jpg; glq;fs;

%yk; nehjpaj;jpdhy; Cf;fg;glhj kw;Wk; Cf;fg;gl;l re;ju;g;gq;fs;

fhl;lg;gl;Ls;sd.

jhf;fg;ghij

rf;jp

jhf;fg;ghij

rf;jp
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² capupay; Cf;fpfs; rpwg;ghd epge;jidfspypNyNa njhopw;gLk;. mit

pH ngWkhdj;Jf;F czu;jpwDilait. rpwg;ghd pH ngWkhdj;jpd;

NghJ mtw;wpd; cr;r jhf;f Ntfj;ijg; ngwKbAk;. NkYk;> Fiwe;j

ntg;gepiy tPr;rpNyNa mJ capu;g;gilAk;. ntg;gepiy mjpfk;

caUkhapd; gpizg;Gfs; ciltjd; fhuzkhf nehjpaj;jpd; Vtg;gl;l

(capu;g;ghd) ,lq;fs; tpfhukilAk;. vdNt mtw;Wf;F Mjhug;gilAld;

nghUe;jpaikia Kbahjepiy Vw;gLk;.

² capupay; ryitj; Jhs;fspy; tpau;it> FUjp> Kl;il Nghd;wit

fhuzkhf Vw;gLk; fiwfis cilf;Fk; nehjpaq;fs; mlq;fpAs;sd>

mit rhu;gstpy; Fiwe;j ntg;gepiyapy; njhopw;gLk;.

² xsp Cf;fp vd;gJ fjpu;g;Gr; rf;jp  ^ E = hõ& iag; gw;wj;jf;f xU

gjhu;j;jkhFk;. mt;thW cwpQ;rpa rf;jpia jhf;fj;jpd;ghy; topg;gLj;jp>

jhf;fj;ij Cf;Fk;. xsp ikak; ^photocenter& vd;gJ epwg;nghUs;

%yf;$Wfspd; xOq;fikf;fg;gl;l Xu; mikthFk;. gr;irAUkzpfspy;

mlq;fpAs;s ijyf;nfhapl;L nkd;rt;Tfs; ,t;thwhd mikTf;Fk; xsp

Cf;fpf;Fk; cjhuzkhFk;. mJ xsp czu;nfhk;ghfj; njhopw;gLk;. xspr;

rf;jpiag; gw;wp> xspj;njhFg;gpy; gq;fspg;Gr; nra;Ak; FNShNuhgpy;

(gr;ira) %yf;$Wfspd;ghy; topg;gLj;Jk;.

² ijj;NjdpatPnuhl;irl;Lk; ePUk; nfhz;l fyitia fopa+jhf; fjpu;g;Gf;F

cs;shf;Ftjhy; TiO
2
 MdJ fjpu;g;Gr; rf;jpia mfj;JwpQ;Rk;. Cf;fg;gl;l

Nrjdg; gjhu;j;jj;ij    CO
2 
MfTk; H

2
O  MfTk; xl;rpNaw;Wk;. ,J xsp

Cf;fYf;fhd Xu; cjhuzkhFk;.

Cf;fpfspd; nghJ ,ay;Gfs;.Cf;fpfspd; nghJ ,ay;Gfs;.Cf;fpfspd; nghJ ,ay;Gfs;.Cf;fpfspd; nghJ ,ay;Gfs;.Cf;fpfspd; nghJ ,ay;Gfs;.

1' Cf;fpfspd; njhopw;ghL jdpj;JtkhdJ.

2'  rpwpjsT Cf;fpapdhy; jhf;fnkhd;wpd; Ntfj;ij mjpf msTf;F

mjpfupf;f KbAk;.

3'  Cf;fy; njhopw;ghl;Lf;F Cf;fpapd; fl;lk; (state of the catalyst   )

Kf;fpakhdJ.

4. Cf;fpahdJ ,urhadj; jhf;fj;jpy; gq;Fgw;WtNjhL ,Wjpapy; mjd;

fl;likg;G khw;wkila khl;lhJ.

5'  Cf;fpahdJ> rkdpiyr; re;ju;g;gj;jpd; kPJ my;yJ rkdpiy khwpyp

(xUik) kPJ nry;thf;Fr; nrYj;j khl;lhJ (jhf;fnkhd;wpd; rkdpiyr;

re;ju;g;gkhdJ mjd; ghijapy; jq;fpapUg;gjpy;iy).

6' Cf;fpahdJ> jhf;fnkhd;wpd; ntg;gTs;Siwia khw;wkhl;lhJ.

7'  Cf;fpapdhy;> Kd; kw;Wk; gpd; jhf;fq;fspd; Ntfk; rkmstpy;

mjpfupf;fg;gLk;.

8' Gwg; gjhu;;j;jq;fshy; Cf;fp er;Rj; jd;ikailayhk;.

9. Cf;fpapdhy; jhf;fj;jpd; gPrkhdk; khw;wg;gLtjpy;iy.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12 1 ( rkepiy gw;wpa vz;zf;fUf;fis gpuNahfpf;f $ba

njhFjpfis ,dq;fhz;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² epj;jpa epiy kw;Wk; epj;jpa epiyapYs;s njhFjpfs; vd;gtw;iw

cjhuzq;fhl;b tpsf;Fthu;.

² njhFjpnahd;wpd; ,af;fr; nrad;KiwiaAk; kPSe; jd;ikiaAk;

tpsf;Fthu;.

² rkepiyapy; fhzg;gLk; njhFjpfis tpgupg;gjw;fhf cjhuzq;fshf

ngsjpf> ,urhadr; nra;Kiwfisj; Jizahff; nfhs;thu;.    mjw;fhf>

fiury;fs;> ,urhadj; njhFjpfs;> mad; njhFjpfs;> mad; gupkhw;w

nurpd;fs;> kpd;tha;fs; Mfpatw;Wf;F ,ilapyhd rkdpiyia

gad;gLj;Jthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² rkepiyapy; fhzg;gLk; ngsjpf khw;wq;fSf;fhd njhFjpfisg;

ngaupLkhW khztu;fisg; gzpAq;fs;.

² rkepiyapy; fhzg;gLk; ,urhad khw;wq;fSf;fhd njhFjpfisg;

ngaupLkhW khztu;fisg; gzpAq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

    epj;jpa epiyapYs;s njhFjpfs;epj;jpa epiyapYs;s njhFjpfs;epj;jpa epiyapYs;s njhFjpfs;epj;jpa epiyapYs;s njhFjpfs;epj;jpa epiyapYs;s njhFjpfs;

² Nju;r;rp kl;lk; 4.1 ,y; ghltplaq;fis tpsf;Ftjw;fhd topfhl;ly;

vDk; gFjpiag; ghu;f;fTk;.

² njhFjpapy; fhzg;gLk; ahNjDk; $W Njhd;Wk; tPjKk; mf;$W tpuakhFk;

tPjKk; rkkhFk; NghJ mf;$W epj;jpa  epiyapy; cs;sjhff; Fwpg;gplyhk;.

xU epj;jpaepiyj; njhFjpapd; ngUk; ghu;itf;Fupa gz;Gfs; (macroscopic

properties) khw;wkilahJ.
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Neuk;

tPjk;

R
f
  = R

b

R
f
 = Kd;Kfj; jhf;f tPjk;

R
b
 =  gpd;Kfj; jhf;f tPjk;

^i& njhl;bnahd;wpYs;s ePu; fdtsnthd;wpDs;Ns ahNjDk; tPjj;jpy;

ePu; gha;tijAk;> mNj tPjj;jpy; ePu; ntspNa gha;tijAk; fUJifapy;

mq;F fhzg;gl;l ePu;f; fdtsT mt;thNw ,Uf;Fk;.

^ii& tspkz;lyj;ij xU njhFjpahff; fUJk; NghJ XNrhd;  O
3
 nrwpT

epj;jpakhdJ. O
3
(g)  O(g) + O

2
(g)    O

3
(g) vd ,uz;L jhf;fq;fSk;

UV xsp Kd;dpiyapy; epfOtjhy;> tspkz;lyj;jpy; cs;s XNrhd; O
3

nrwpT khwpypahFk;.

îii& ntt;NtW nrad;Kiwfshy; kw;Wk; O
2 
tpuakhtJk;> O

2 
Njhd;WtJk;

epfOfpd;wikahy;> tspkz;ly O
2 
xl;rprd; nrwpT khwpypahFk;.

^iv& xU nkOFjpup rPuhf vuptjhf rpe;;jpAq;fs;. Rthiyapd; mikg;G khWglhky;

,Ug;gjw;Ff; fhuzk; mq;F cl;nry;Yk;> ntsptUk; $Wfs; xNu

msthdjhf ,Uj;jyhFk;. ,J rkepiyapy; cs;s xU njhFjp my;y.

² ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;ngUk;ghu;itf;Fupa gz;Gfs;     (Macroscopic properties)

xU njhFjpia KOikahf Nehf;Fkplj;J gupNrhjid uPjpahf jPu;khdpf;ff;

$ba my;yJ fzpf;ff; $ba ,ay;Gfs; ngUk; ghu;itf;Fupa gz;Gfs;;

vdg;gLk;. ,q;F njhFjpapYs;s Jzp;f;iffis ftdj;jpy; vLg;gjpy;iy.

,af;fr; nrad;KiwiaAk; kPSe; jd;ikiaAk;,af;fr; nrad;KiwiaAk; kPSe; jd;ikiaAk;,af;fr; nrad;KiwiaAk; kPSe; jd;ikiaAk;,af;fr; nrad;KiwiaAk; kPSe; jd;ikiaAk;,af;fr; nrad;KiwiaAk; kPSe; jd;ikiaAk;

%ba njhFjpapy; gpd;tUk; jhf;fj;ijf; fUJf.

A   B

A  vDk; njhFjp B  njhFjpahf khWtijf; ftdpg;Nghk;. njhlf;fj;jpy;   A

ahdJ> B Mf khWk; tPjk; mjpfupf;Fk;. B ahdJ  A  ahf khWk; tPjk;

g+r;rpakhFk;. gbg;gbahf B Njhd;Wtjhy;> B ahdJ  Aahf khWk; tPjk;

FiwthdJ. ahNjDk; re;ju;g;gj;jpy; Kd;Kfj; jhf;fj;jpd; tPjk;> gpd;Kfj;

jhf;fj;jpd; tPjj;Jf;F rkkhdJ.mg;NghJ njhFjp ,af;fr; rkdpiyia

mile;Js;sJ vdg;gLk;.
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² ahNjDk; njhFjpnahd;W rkepiyia miltjw;fhf mJ %ba

njhFjpahf ,Uj;jy; Ntz;Lk;.

² jhf;fk; kPSk; jd;ikahdjhf ,Uj;jy; Ntz;Lk;.

² rkepiyahdJ ve;jKidapypUe;Jk; Muk;gpj;J ngwg;glyhk;.

² rkepiy ,af;fj; jd;ikahdJ.

² rkepiyj; njhFjpapd; ngUk; ghu;itf;Fupa gz;Gfs; khw;wkilahJ.

² ngsjpfj; njhFjpfspYk;> ,urhadj; njhFjpfspYk; ,af;fr; rkepiy

fhzg;gLk;.

² jput thAr; rkepiy.jput thAr; rkepiy.jput thAr; rkepiy.jput thAr; rkepiy.jput thAr; rkepiy.

gpd;tUk; ,af;f rkepiyahdJ %ba ghj;jpuj;jpy; cs;s jput ePUf;Fk;>

mjw;F NkYs;s ePu; Mtpf;Fk; ,ilapy; Vw;gLk;.

                                  H
2
O (l)    H

2 
O(g)

²²²²² jpz;k thAr; rkepiy.jpz;k thAr; rkepiy.jpz;k thAr; rkepiy.jpz;k thAr; rkepiy.jpz;k thAr; rkepiy.

I
2
(s)    I

2
(g)

jpz;k mabd; gjq;fkhFk;. jpwe;j ghj;jpunkhd;wpy; jpz;k mabd; thA

mtj;ijapy; cs;s mabDld; rkepiyapy; fhzg;gLk;. .

thA Gwj;JwpQ;ry; ,r;rkepiyia Nru;e;jJ. %ba ghj;jpunkhd;wpYs;s

fupapdhy; Gwj;JwpQ;rg;gl;l C O Nghd;w xU thA ghj;jpuj;jpy; thA

mtj;ijapYs;s CO(g) cld; rkdpiyapy; fhzg;gLk;.

²²²²² fiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiy.fiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiy.fiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiy.fiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiy.fiue;j thAtpw;Fk;> thA mtj;ijf;Fk; ,ilapyhd  rkepiy.

thA ePupy; fiutjhy; cUthFk; Ijhd fiury; xd;iwf; fUJf.

fiuryhdJ tspapy; cs;s O
2
 thA mtj;ijAld; njhLifapy; cs;s

NghJ gpd;tUk; rkepiy ngwg;gLk;.

O
2   
(fiury;)  O

2
(g)

²²²²² fyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiy.fyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiy.fyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiy.fyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiy.fyg;gw;w jputj;jpy; ahNjDk; fiuaj;jpd; rkepiy.

xd;Wld; xd;W fyf;Fk; jftw;w ,U jputq;fs; xd;Wld; xd;W

njhLifaile;Js;s njhFjpapy; me;j ,uz;L jputq;fspYk; fiuAk;

jfTila xU fiuak; guk;gp ,Uf;Fk; NghJ ,r;rkepiy ngwg;gLk;.

I
2

I
2

ePu;

CCl
4
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cjhuzk; : I
2 
MdJ ePu;> CCl

4 
Mfpa ,uz;L jputq;fspYk; fiuAk;. CCl

4

,y; I
2 
 fiue;Js;s NghJ mjDld; Jha ePu; gilnahd;W

Nru;f;fg;gl;Ls;s re;ju;g;gk; NkNy jug;gl;Ls;sJ. CCl
4 
,y;

fiue;Js;s I
2 
 gbg;gbahf ePu; gilf;Fr; nry;Yk;. ,t;thW

nry;Yk; fjp Neuk; mjpfupf;Fk; NghJ FiwAk;. mjdpilNa

ePu;g;gilapDs; nry;Yk; I
2 
 gbg;gbahf jpUk;gTk; CCl

4 
 Ds;

nry;Yk;. Neuk; mjpfupf;Fk; NghJ ,t;thW nry;Yk; fjp

mjpfupf;Fk;. xU re;ju;g;gj;jpy; rkepiy ngwg;gLk;.

² ,urhadr; rkepiy,urhadr; rkepiy,urhadr; rkepiy,urhadr; rkepiy,urhadr; rkepiy

,urhad uPjpapy; kPSk; jhf;fk; GupAk; njhFjpfs; ,urhadj;

njhFjpfshFk;.

cjhuzk; : N
2
 (g) + 3H

2
 (g)   2NH

3
(g)

NH
4
Cl(s)     N H

3
(g) + HCl (g)

CH
3
COOH(l) + C

2
H

5
OH(l)   C H

3
COOC

2
H

5
(l) + H

2
O (l)

² mad; njhFjpfs;mad; njhFjpfs;mad; njhFjpfs;mad; njhFjpfs;mad; njhFjpfs;

mad; njhFjp ,urhadj; njhFjpahf ,Ug;gJ mtrpakhdJ. ,t;thwhd

njhFjpapy; mad;fs; mlq;fpapUf;Fk;. njhFjpnahd;wpy; ,urhadg;

gjhu;j;jq;fSf;Fk;> mad;fSf;Fk; ,ilapyhd rkepiy ,t;thW

miof;fg;gLk;.

cjhuzk; ( H
2
O(l)   H +(aq) + OH-(aq)

AgCl(s)   Ag+(aq) + Cl-(aq)

HOAc(aq)   H+(aq) + OAc-(aq)

NH
4
OH(aq) +    NH

4
+(aq) + OH-(aq)

HIn(aq)   H+(aq) + In-(aq)

² mad; gupkhw;w nurpd;fs;.mad; gupkhw;w nurpd;fs;.mad; gupkhw;w nurpd;fs;.mad; gupkhw;w nurpd;fs;.mad; gupkhw;w nurpd;fs;.

FWf;Fj; njhlu;Gila gy;gFjpaq;fs; nurpd;fs; vdg;gLk;. ,it

,aw;ifapy; jpz;kkhf fhzg;gLk;. ,it  H +   ,id ,lk;ngau;f;fj;jf;f

$ba my;yJ O H- I ,lk; ngau;f;fj;jf;f $ba nraw;ghl;Lj; njhFjp

(active group)  nfhz;lit.  H +  ,id ,lk;ngau;f;fj;jf;f nurpd;fspy;

mit H + ,id ,lk;ngau;j;J NtW fw;wad;fSld; khw;wPL nra;ayhk;.

 cjhuzk; :  RH(s) + NaCl (aq)   RNa(s) + HCl(aq)

O H- I ,lk;ngau;f;fj;jf;f nurpd;fspy; mit O H-  fis ,lk;ngau;;j;J

NtW md;dad;fSld;; ,izAk;.

cjhuzk; ( ROH(s) + HCl (aq)   RCl(s) + H
2
O(l)
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ePupd; fbdj; jd;ikia ePf;Ftjw;fhf> rpNahiyw;W gad;gLj;jg;gLfpd;wJ.

rpNahiyw;Wf;Fk;> mad; gupkhw;w Mw;wy; cz;L.

cjhuzk; :   Na
2
Al

2
Si

2
O

8
(s) + Ca2+(aq)   CaAl

2
Si

2
O

8
(s) + 2Na+(aq)

^Nrhbak; mYkpNdh rpypf;Nfw;W&

2RCOOH(s) +Ca2+(aq) +SO
4

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

2
Ca (s) + 2H

3
O+(aq)

+ SO
4

2-(aq)

² kpd;tha;r; rkepiy.kpd;tha;r; rkepiy.kpd;tha;r; rkepiy.kpd;tha;r; rkepiy.kpd;tha;r; rkepiy.

cNyhfnkhd;W mjd; mad;fs; mlq;fpAs;s fiurnyhd;wpy;

mkpo;j;jg;gl;Ls;s xU re;ju;g;gj;ij fUJk; NghJ> njhlf;fj;jpy; cNyhf

mZf;fs; ,yj;jpud;fis ntspapl;L> mad;fs; fiuriy milAk;.

ntspNaWk; ,yj;jpud;fs; cNyhfj;jpd; kPJ jq;fpapUf;Fk;. mg;NghJ

cNyhf Nkw;gug;G kiwNaw;wk; ngWk;.  gjhu;jj;jpd; mad; nrwpT

mjpfupf;Fk; NghJ mit cNyhf Nkw;gug;gpy; ,Uf;Fk; ,yj;jpud;fisg;

ngw;W> cNyhf mZf;fshf khWk;. ahNjDk; re;ju;g;gj;jpy; cNyhf

mZf;fs; mad;fshf khWtJk; mad;fs; mZf;fshfg; gbtJk; xNu

tPjj;jpy; epfOk;. mg;NghJ mZf;fSf;Fk; mad;fSf;Fk; ,ilNa

,af;fr; rkepiy Njhd;Wk;. ,r;re;ju;g;gj;jpy; kiwNaw;wKila cNyhf

Nkw;gug;gpw;Fk;> Neu; Vw;wKila cNyhf mad;fSf;Fk; ,ilNa Njhd;Wk;

mOj;j tpj;jpahrkhdJ mt;TNyhfj;jpd; kpd;tha; mOj;jk; vdg;gLk;.

cjhuzk; :    Cu(s), MdJ Cu2+ mad; fiurnyhd;wpDs; mkpo;j;jg;gl;Ls;s

   xU re;ju;g;gj;ijf; fUJNthk;.

   mg;NghJ Cu(s)  Cu2+(aq) + 2e
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12.2 ( njhFjpfspy; fhzg;gLfpd;w ngUk; ghu;itf;Fupa

gz;Gfis (macroscopic properties) rkepiy gw;wpa

vz;zf;fUtpd; JizAld; mstwp uPjpahf Jzpthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 08

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  rkepiy tpjpia tpahf;fpahdk; nra;thu;.

² jug;gl;l njhFjpfSf;fhf rkepiy khwpypfis vOJthu;.

² rkepiyg; Gs;spia tpsf;Fthu;.

² nry;thf;Ff;F cl;gLj;jg;gl;l njhFjpnahd;Wf;fhf ,ypr;rw;wpypNaapd;

Nfhl;ghl;il gpuNahfpg;ghu;.

² rkepiyapd; kPJ nry;thf;F nrYj;Jk; fhuzpfisAk; mtw;wpd;

nry;thf;FfisAk; tpgupg;ghu;.

cjhuzk; : nrwpT> mKf;fk;> ntg;gepiy> Cf;fpfs;> jhf;f Clfk;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² jug;gl;l njhFjpfspd; rkepiy khwpypf;fhd Nfhitfis vOj

khztUf;F mwpTWj;Jq;fs;.

² mtjhdpg;Gf;F cl;gLj;jg;gl;Ls;s njhFjpnahd;W rkepiyia

mile;Js;sjh vdf; fz;lwptjw;fhd gupNrhjidnahd;wpidj;

jpl;lkpLtjw;F khztUf;Fr; re;ju;g;gkspAq;fs;.

² $Wfspd; nrwpT jug;gl;Ls;s NghJ njhFjpnahd;wpd; rkepiy

khwpypfisf; fzpg;gjw;F khztUf;Fr; re;ju;g;gq;fis toq;Fq;fs;.

² rkepiyapy; cs;s njhFjpnahd;W nry;thf;Ff;F cl;gLj;jg;gl;Ls;s

re;ju;g;gj;jpy; fhzg;gLk; epiyapy;> rkepiyj; njhFjpapd; $Wfspd;

nrwpitf; fhz;gjw;fhd nraw;ghLfis toq;Fq;fs;.

² Njitahd juTfs; jug;gl;Ls;s NghJ rkepiyj; njhFjpnahd;wpdJ

$Wfspd; nrwpitf; fzpg;gjw;fhd nray;ghLfis toq;Fq;fs;.
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

 rkepiy tpjprkepiy tpjprkepiy tpjprkepiy tpjprkepiy tpjp (

² khwh ntg;gepiyapy; %ba njhFjpapy; epfOk; gpd;tUk; nghJj;

jhf;fj;ijf; fUJf.

mjw;fika> A,B jhf;fpfSk;> C,D tpisTfSk; a,b,c,d Mfpa KiwNa

mtw ; w pd ;  g P rk hdf ;  Fzfq ;fSkhFkhW g pd ;tUkhwhd

 jhf;fnkhd;wpd;

 

K  vd;gJ rkepiy khwpypahFk;.

[ ] apdhy;>  gjhu;j;jq;fspd; rkepiyr; nrwpT gpujpepjpj;Jtg;-gLj;jg;gLfpd;wJ.

² K ntg;gepiyapy; kl;Lk; jq;fpapUf;Fk;. ,J jhf;fpfspdJk;

tpisTfspdJk; Muk;g> ,Wjp nrwpTfspy; jq;fp ,Ug;gjpy;iy. rkepiy

khwpypia Fwpg;gpLk; NghJ gpd;tUk; Njitfs; g+u;;j;jp nra;ag;gl Ntz;Lk;.

² jhf;fpfspdJk;> tpisTfspdJk; ngsjpf epiy Fwpg;gplg;;gl Ntz;Lk;.

² rkepiyj; jhf;fj;jpw;Fg; nghUj;jkhd rkd;nra;j rkd;ghL toq;fg;gl

Ntz;Lk;;. (,J nghJthf gPrkhd ngWkhdj;jpw;fhf kpff;Fiwthd

KO vz; fpilf;Fk; tifapy; vOjg;gLk;)

² Fwpj;j ntg;gepiy Fwpg;gplg;gl Ntz;Lk;.

² rkepiykhwpypahdJ> jhf;f tPjk; rk;ge;jkhd ve;jtpj jftiyAk;

juhJ.

² K
 
,d; ngWkhdk; nrad;Kiw rhu;e;j Muk;g nrwptpy; jq;fpapuhJ.

² K
 
MdJ ntg;gepiyAlDk; khWgLk;.

² toikahf> jhf;fpfs; rkd;ghl;by; fPo; gFjpapy;  vOjg;gLk;.

² jpz;kj;jpd; my;yJ Jha gjhu;j;jj;jpd; nrwpT vg;NghJk; khwpypahff;

fUjg;gLk;.

² rkepiy khwpypapd; myFfs; K  f;fhd $w;wpy; jq;fpapf;Fk; vdpDk;

ntg;gtpaf;ftpaypd;gb rkepiy khwpypahdJ gupkhzkw;w xU fzpakhff;

fUjg;gLk;.
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%yu;nrwpTld; njhlu;Gila rkepiy khwpyp. %yu;nrwpTld; njhlu;Gila rkepiy khwpyp. %yu;nrwpTld; njhlu;Gila rkepiy khwpyp. %yu;nrwpTld; njhlu;Gila rkepiy khwpyp. %yu;nrwpTld; njhlu;Gila rkepiy khwpyp. (K
c
)

nrwpT %yk; fhl;lg;gLk; Nkw;gb tpguq;fspd;gb> rkepiy khwpyp nghJthf

K
c 
vdf; fUjg;gLk;.

cjhuzk; :

K
c
 ,d; myF =   

                   

 K
c
 ,d; myFfs;}   

rkdpiy khwpyp - gFjpaKf;fk; %yk; rkdpiy khwpyp - gFjpaKf;fk; %yk; rkdpiy khwpyp - gFjpaKf;fk; %yk; rkdpiy khwpyp - gFjpaKf;fk; %yk; rkdpiy khwpyp - gFjpaKf;fk; %yk; ^̂̂̂̂K
p
&&&&&

rkepiyapy; cs;s thAf;fyit ,yl;rpa elj;ij cilajhapd;>

khwh ntg;gepiyapy;> thAtpd; nrwpT mjd; mKf;fj;jpw;F Neu;tpfpjrkd;

MFk;.

thAnthd;wpd; gFjpaKf;fk; = nkhj;j mKf;fk; ×  thAtpd; %y; gpd;dk;

P
G
 = P

T 
  ×  x

G

∴ gFjpaKf;fkhdJ> thAnthd;wpd; %y; msTf;F tpfpjrkkhdJ.

mjid fyitnahd;wpy; mlq;fpAs;s thAnthd;wpdJ Xu; mstPlhff;

nfhs;syhk;.

² cjhuzkhf iejurDf;Fk;> IjurDf;Fk; ,ilapyhd Nru;khdk; %yk;

mNkhdpah jahupf;Fk; jhf;fj;ijf; fUJNthk;.

N
2
(g) + 3H

2
(g)   2NH

3
(g)

N
2
 ,H

2
 N H

3 
thAf;fspd; gFjpaKf;fq;fs; KiwNa ,  , MAk;

gFjpaKf;fk; rhu;G rkdpiy khwpyp  K
p
  ck; Mapd;>
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mjw;fika  apd; myFfs; (mKf;f myFfs;)-2MFk;. gFjpaKf;fj;ij

SI myFfspy; ^ Pa mjhtJ N m-2& Fwpg;gplyhk;. vdpDk; thAtpd;

epakepiyapy; Fwpj;j mKf;fk; 1 bar vd  ^ 1 bar = 105Pa  &

fUjg;gLfpd;wikahy;> ,e;j ,uz;L myFfisAk; gFjpaKf;fj;Jf;fhfg;

gad;gLj;jyhk;.

² thAf;fspd; gFjp mKf;fk;> mtw;wpd; nrwpTfshff; fUjpr;

nra;ag;gLfpd;wikahy;> mit rkd;ghl;bdhy; fhl;lg;gLk; Fwpj;j gPrkhdf;

Fzfj;jpd; mLf;Ff;Fwpf;F Vw;wg;gLk;.

² K
p
 rkdpiyg; Gs;sp> rkdpiyapy; fhzg;gLk; thAf;fspd; nrwpT

Mfpatw;iw tptupf;Fk; xU Rl;bahFk;.

² ntg;gg; gpupif ,yF gjhu;j;jnkhd;W ntg;gj;jpd; Kd;dpiyapy; NkYk;

vspikahd gjhu ;j ;jq;fshff; $l;lw ; gpu pifailAk; . %ba

njhFjpnahd;wpDs; iejurd; ehnthl;irl;L thATf;F ntg;gNkw;Wtjdhy;

gpd;tUk; Vftpdr; rkepiy Njhd;Wk;.

N
2
O

4
(g)    2NO

2
(g)

K
c 
= 

K
p
 = 

gy;ypdr; rkdpiy.gy;ypdr; rkdpiy.gy;ypdr; rkdpiy.gy;ypdr; rkdpiy.gy;ypdr; rkdpiy.

² NghJkhd msTf;F cau; ntg;gepiyf;F ntg;gNkw;Wk; NghJ> mNkhdpak;

FNshiul;lhdJ mNkhdpah thAthfTk;> Ijurd; FNshiul;L

thAthfTk; gpupifailAk;. %ba ghj;jpunkhd;wpDs; jhf;fk;

rkepiyailAk;.

N H
4
Cl(s)   NH

3
(g) + HCl(g)

² Jha jpz;knkhd;wpd; nrwpthdJ mjd; %y; msitf; fdtstpdhy;

tFg;gjhy; fpilf;Fk;. Jha jpz;knkhd;wpd; mlu;j;jp khwpypahifahy;>

mjd; nrwpT khwpypahFk;.

² vdNt> khwh ntg;gepiyapy; mNkhdpak; FNshiul;ilg; Nghd;Nw NtW

jpz;kg; gjhu;j;jq;fspYk; rkepiyr; nrwpTk; khwpypahFk;. mjid rkepiy

khwpypf;fhd Nfhitapy; cs;slf;fj; Njitapy;iy.
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∴ K
c
 = [NH

3
(g)][HCl(g)]

  

K
p 

, K
c 
 ,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G

aA(g) + bB(g)   cC(g) +  dD(g)

² Nkw;fhl;bthwhd epakkhd jhf;fnkhd;iwf; fUJk; NghJ thAf;fs;

,yl;rpa elj;ijiaf; fhl;Lnkdf; fUJNthk;. gpd;tUk; rkd;ghl;ilg;

ngwyhk;.

K
p
 = K

c
.(RT) ∆n

,q;F   ∆n  } gPrkhd rkd;ghl;by; tpisTfspy; mlq;fpAs;s %yf;$w;W

%y; vz;zpf;if - jhf;fpfspy; mlq;fpAs;s thA %yf;$Wfspd; %y;

vz;zpf;if

² jput - thAr; rkepiyjput - thAr; rkepiyjput - thAr; rkepiyjput - thAr; rkepiyjput - thAr; rkepiy

khwh ntg;gepiyapy; %ba ghj;jpunkhd;wpDs; jput ePUf;Fk;> ePuhtpf;Fk;

,ilNa gpd;tUk; rkepiy fhzg;gLfpd;wJ.

H
2
O(l)    H

2
O(g)

jug;gl;l ntg;gepiyapy; Nkw;gb njhFjpf;fhd rkepiy khwpypiag;

gpuNahfpg;gjhy;>

H
2
O(l) ,d; nrwpT khwpypnad fUJNthkhapd; 

khwh ntg;gepiyapy; thAnthd;wpd; mKf;fk; mjd; nrwpTf;F tpfpj

rkd; Mdjhifahy;> K =  vdf; fUjyhk;. ,J ,j;njhFjpapd;

rkepiy khwpypahFk;. mj;NjhL mJ mt;ntg;gepiyapy; ePupd; epuk;gyhtp

mKf;fj;jpw;Fr; rkkhdjhFk;.

² jputkhf;fpa thA - thAr; rkepiyAk; jputkhf;fpa thA - thAr; rkepiyAk; jputkhf;fpa thA - thAr; rkepiyAk; jputkhf;fpa thA - thAr; rkepiyAk; jputkhf;fpa thA - thAr; rkepiyAk;  K
H 
 ck; ck; ck; ck; ck;

² ahNjDk; jputnkhd;wpy; fiue;Js;s G  f;Fk; thA mtj;ijapYs;s G

f;Fk; ,ilNa gpd;tUk; rkepiy fhzg;gLfpwJ vdf; fUJNthk;.

G  ^fiury;&  G  ^thAmtj;ij&

Nkw;gb rkepiyf;fhd rkepiy tpjpiag; gpuNahfpg;gjhy;>

[G^thAmtj;ij&]  P
G
   ^P

G
 } thAmtj;ijapy; G  ,d; gFjpaKf;fk;&

[G^fiury;&]α  x
G
  ^x

G
 } fiurypy;  G  %y;gpd;dk;&
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thAf;fspd; Ijhd fiury;fSf;F Vw;Gila Nkw;gb njhlu;G n`d;wp tpjp

vdg;gLfpwJ.

²²²²² gq;fPl;Lf; Fzfk;. gq;fPl;Lf; Fzfk;. gq;fPl;Lf; Fzfk;. gq;fPl;Lf; Fzfk;. gq;fPl;Lf; Fzfk;.  ^ ^ ^ ^ ^ K
D
&&&&&

² gq;fPl;Lf; Fzfk; vd;gJ> fiuankhd;W xd;W fyf;fhj ,uz;L

jputq;fSf;F ,ilapy; guk;gapUg;gjw;Fupa rkdpiy khwpypahFk;.

² xd;W fyf;fhj ,uz;L jputq;fisf; FYf;Fk; NghJ jw;fhypfkhf>

fyf;fpd;wjhapDk;> ,Wjpapy;> mlu;j;jp $ba jputk; fPNoAk; mlu;j;jp

Fiwe;j jputk; NkNyAk; mikAkhW mtj;ijfs; gpupAk;. ,uz;L

mtj;ijfs; fl;GydhFk; vy;iyahfpa gpiwAU %yNk gpupAk;.

² khwh ntg;gepiyapy;>

² xd;Wlndhd;W fyf;fhj kw;Wk; ,urhad uPjpapy; xd;Wlndhd;W

jhf;fk; Gupahj ,uz;L fiug;ghd;fSf;F ,ilNa>

² xd;Wlndhd;W ,urhad uPjpapy; jhf;fk; Gupahj> gpupiff;Nfh> $l;lw;

gpupiff;Nfh cs;shfhj fiuankhd;W guk;gp rkdpiyia mile;Js;s

NghJ fiug;ghd;fspuz;Lf;Fk; ,ilNa fiuaj;jpd; nrwpTfspd; tpfpjk;

xU khwpyp MFk;.

X
(B) 

   X
(A)

K
D  

}

 

^K
D  
guk;gy; Fzfk; / gq;fPl;Lf; Fzfk; vdg;gLk;. &

NkYs;s tpjpahdJ.

1. ntg;gepiy khwpypahf cs;s NghJk;

2. fiug ;ghd ;fs; xd;Wld; xd;W fyf;Fk ; jfT mw;wjhfTk;

jhf;FKwhjjhfTk; cs;s NghJk;

3. fiuak; fiug;ghdpy; jhf;fkilaNth> $l;lNyh gpupifNah milaf;

$lhjjhfTk; cs;s NghJk; nry;YgbahFk;.

A fiug;ghdpy; X  fiuaj;jpd; nrwpT

B fiug;ghdpy; X  fiuaj;jpd; nrwpT
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fiujpwd; rkdpiy.fiujpwd; rkdpiy.fiujpwd; rkdpiy.fiujpwd; rkdpiy.fiujpwd; rkdpiy.

² jpz;kf; fiuankhd;Wf;Fk; mj;jpz;kk; fiutjhy; Njhd;wpa epuk;gpa

fiurYf;Fk; ,ilNa fhzg;gLk;  rkepiyia ,t;thW Fwpg;gplyhk;.

cjhuzk;:

NaCl(s)        NaCl (epuk;gpa fiury;)

 [NaCl(s)] xU khwpypahifahy;>

K
s
 = [NaCl(epuk;gpa)] . K

s   
vd;gJ fiujpwd; khwpypahFk;.

• jpz;k maBDf;Fk; CCl
4
 ,y; fiue;j maBDf;Fk; ,ilapyhd rkepiyia

,d;ndhU cjhuzkhff; Fwpg;gplyhk;.

I
2
(s)  I

2
(CCl

4 
epuk;gpa)

• fiuahj epiyapYs;s jpz;kj;jpw;F mlu;j;jp khWtjpy;iy. Mifahy;

mjd; nrwpT khwpypahFk;.

      ∴    K
s
= [I

2
(CCl

4 
epuk;gpa)]

MfNt> khwh ntg;gepiyapy; epuk;gpa fiury; xd;wpd; nrwpT khwpypahFk;.

fiue;j epiyapy;> %yf;$Wfis my;yJ mad;fis Mf;fpathW 1 dm3 fiurypy;

fiuAk; fiuaj;jpd; %y; msT mjd; %y;fiujpwd; vdg;gLk;. 1 dm3  fiurypy;

fiue;Js;s MX Nru;itapd;

%y; msT } MX ,dJ %y;fiujpwd; 1 dm3 } [Mn+(aq)]

} [Xn-(aq)]

cjhuzk; 1 dm3 fiurypy; fiue;Js;s AgCl %y; msT

     } [Ag+(aq)]

        } [Cl-(aq)]

fiujpwd; ngUf;f khwpyp fiujpwd; ngUf;f khwpyp fiujpwd; ngUf;f khwpyp fiujpwd; ngUf;f khwpyp fiujpwd; ngUf;f khwpyp  (K
sp

)

² ePupy; nrhw;g mstpy; fiuAk; kpd;gF nghUnshd;wpd; epuk;gpa

fiurnyhd;wpy; fhzg;gLk; rkdpiyf;Fupa rkdpiy khwpyp> fiujpwd;

ngUf;fk;  ^K
sp
& vdg;gLk;.

A
x
B

y
(s)          xAy+(aq) + yYx-(aq)

Nkw;gb rkdpiy kPJ rkdpiy tpjpiag; gpuNahfpg;gjhy;>

K
c
=

[NaCl (sat)]

[NaCl (s)]

K
c
 =

[Ay+ (aq)]x  [Xx- (aq)]y

 [A
x
B

y
(s)]
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khwh ntg;gepiyapy;> jpz;knkhd;wpd; nrwpT khwpyp Mifahy;>

K
sp
 = [Ay+(aq)]x  [Bx-(aq)]y

.Fwpj;j mLf;Ff;FwpfSf;F Vw;wg;gl;l epuk;gpa fiurypy; cs;s me;je;j

mad;fspd; %y; nrwpNt ,f;Nfhitapy; mlq;fpAs;sJ.

cjhuzk;  ( Ag
2
CrO

4
(s)           2Ag+(aq) + CrO

4
2-(aq)

K
sp

(AgCrO
4
) = [Ag+(aq)]2[CrO

4

2-(aq)]

² nghJthf cau; fiujpwDila Nru;itfSf;fhf fiujpwd; ngUf;fk;

gad;gLtjpy;iy. fhuzk; mad; nrwpT cau;thdjhf ,Uf;Fk; NghJ>

mtw;Wf;fpilapyhd ,ilj;jhf;fq;fs; cUkhw;wq;fSf;F VJthtjhFk;.

ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk; ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk; ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk; ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk; ePupd; madhf;fKk;> ePupd; mad; ngUf;fKk;  (K
W 

&

² ePu ; vt;tsTjhd; Jhajhf ,Ug;gpDk;> kpfr; nrhw;g mstpy;

madhf;fkilAk;.

H
2
O(l) + H

2
O(l)    H

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

² mJ Xu; mkpy - %y rkepiyahFk;. ,q;F ePu; mjd; ,iz mkpyj;ijAk;

,iz%yj;ijAk; xNu Neuj;jpy; Njhw;Wtpf;Fk;. ,r;rkepiy kPJ rkepiy

tpjpiag; gpuNahfpg;gjhy;>

ePu; ngUkstpy; kpifahf ,Ug;gjhy;>  [H
2
O(l) ]2  xU khwpypahFk;.

∴ [H
3
O+(aq)] [OH

-
 (aq) ]  } xU khwpyp } K

w 
=  1.0 x 10-14 mol2 dm-6

K
w
, ePupd; mad; ngUf;fk;. mjhtJ ePupd; madhf;f khwpyp my;yJ

ePpupd; $l;lw;gpupif khwpyp vdg;gLk;.

Jha ePupy; H
3
O+(aq) ,dJk; O H-(aq) ,dJk; nrwpT rkdhdJ.

² 25 0C apy;" [H
3
O+(aq)] = [OH

-
(aq)] = 1.0 ×10-7 mol  dm-3

        ∴ K
w
 = 1.0 ×10-14 mol2 dm-6
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nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp nkd;dkpyk; xd;wpd; $l;lw;gpupif khwpyp / madhf;f khwpypmadhf;f khwpypmadhf;f khwpypmadhf;f khwpypmadhf;f khwpyp (K
a
)

²  HA tbt mkpynkhd;W ePupy; gpd;tUk; GNuhj;jd; gupkhw;wr; rkepiyapy;

fhzg;gLk;.

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

3
O+(aq) + A-(aq)

,q;F  A- vd;gJ mkpy ,iz %ykhFk;.

Ijhd fiurypy; ePupd; nrwpT khwpypahFk;.

K
a
 vd;gJ mkpyj;jpd; madhf;f / $l;lw;gpupif khwpypahFk;.

cjhuzk; ( C H
3
COOH(aq) + H

2
O(l)  H

3
O+(aq) + CH

3
COO-(aq)

     

K
a
  MdJ mkpyj;jpd; mkpy typik njhlu;ghd xU Rl;bahFk;.

 nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp nkd;fhuk; xd;wpd; $l;lw;gpupif khwpyp / madhf;f khwpyp madhf;f khwpyp madhf;f khwpyp madhf;f khwpyp madhf;f khwpyp  (K
b
)

² ePu;f; fiurnyhd;wpy; cs;s %ynkhd;wpd; tiff;Fupa gupkhw;wj;ijf;

fUJifapy;>

 B(aq) + H
2
O(l)   BH+(aq) + OH-(aq)

BH+ MdJ %yj;jpd; ,iz mkpykhFk;. Ijhd fiurypy; ePupd; nrwpT

khwpypahifahy;>

K
b
 vd;gJ %yj;jpd; madhf;f/ $l;lw; gpupif khwpypahFk;.

cjhuzk; ( N H
3
(aq) + H

2
O(l)    NH

4

+(aq) + OH-(aq)

K
b
  ,id %yj;jpd; typikiaj; Jzptjw;fhfg; gad;gLj;jyhk;.
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K
a 
,w;Fk;,w;Fk;,w;Fk;,w;Fk;,w;Fk; K

b 
,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G,w;Fk; ,ilapyhd njhlu;G

² %ynkhd;wpd; GNuhj;jd; gupkhw;wr; rkepiyia mjd; ,iz mkpyj;jpd;

%yk; fhl;lyhk;.

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

3
O+(aq) + B(aq)

%yj;jpd;  K
b
 ,w;Fk; ,iz mkpyk;  d;  K

a
 ,w;Fk; ,ilapyhd

ngUf;fj;ijf; fUJk; NghJ>

K
w
 ePupd; mad; ngUf;fk; (Ra GNuhl;ld; gFg;G khwpyp ) MFk;.

mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy mkpy %y fhl;bfSf;fhd rkepiy  ^     pH     Rl;bfs;Rl;bfs;Rl;bfs;Rl;bfs;Rl;bfs;&  ^ K
In

 &

² pH fhl;b> nghJthf ePupy; fiuaj;jf;f eypthd mkpyj; jd;ikAila

xU Nrjdr; Nru;itahFk;. ,t;thwhd xd;W> ePu; Clfj;jpy; gpd;tUk;

rkepiyapy; fhzg;gLk;. mjd; mkpy tbtKk; ̂HIn& mjd; ,iz %yKk;

^In-& epwj;jpy; NtWgl;litahFk;.

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

3
O+(aq) + In-(aq)

Ijhd fiurnyhd;wpy; ePupd; nrwpT khwpypahifahy;> H
3
O+ nrwpT

mjpfupf;Fk;. Nkw;gb rkepiy jhf;fpfspd; ghy; Kidg;Gf;fhl;Lk;. vdNt>

Clfj;jpd; epwk;  HIn  ,dJ epwkhFk;. nrwpT FiwtilAk; NghJ

rke piyahdJ tyg ;Gwk ; rhUk ; . ,q ;F   H
3
O+ mjpfkhfj ;

Njhd;Wfpd;wikahy;> In- ,w;F xg;ghd epwkhFk;.

rkepiy ,lk;. rkepiy ,lk;. rkepiy ,lk;. rkepiy ,lk;. rkepiy ,lk;. (equilibrium point)

² rkepiyia mile;Js;s NghJ> eilngw;Ws;s jhf;fj;jpd; msT rkepiy

,lk; vdg;gLk;. ,J jhf;fj;Jf;Fj; jhf;fk; NtWgLk;. rkepiy khwpypahdJ

rkepiy ,lj;jpd; Xu; mstPlhFk;. rkepiy khwpyp xd;wpYk; ghu;f;f

$Ljyhdjhapd;> rkepiy ,lk; tyJGwk; rhu;e;jjhff; $wg;gLk;. xU

jhf;fj;jpw;fhf nkhj;j rkdpiy ,lk; mirahj xd;W my;y. mJ

jhf;f epge;jidfspd;gb NtWgLk;.
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,nyr;rw;wypNaapd; jj;Jtk; .,nyr;rw;wypNaapd; jj;Jtk; .,nyr;rw;wypNaapd; jj;Jtk; .,nyr;rw;wypNaapd; jj;Jtk; .,nyr;rw;wypNaapd; jj;Jtk; .

² ,af;fr; rkepiy fhzg;gLk; njhFjpnahd;wpy; ahNjDk; nry;thf;Fr;

nrYj;jg;gLkhdhy;> mjd; tpisthf Vw;gLk; nrad;Kiwfs; njhlf;fr;

nry;thf;iff; Fiwf;f KidAk;. mJ ,nyr;rw;wypNaapd; Nfhl;ghL

vdg;gLfpd;wJ.

² rkepiyapd; ,lj;ij khw;Wk; fhuzpfs;.

² nrwpT.

² mKf;fk;.

² ntg;gepiy.

² mf;fhuzpfspd; NtWghL rkepiyapy; nry;thf;Fr; nrYj;Jk; tpjj;ijg;

ngWtjw;fhf ,nyr;rw;wypNa Nfhl;ghL gad;gLj;jg;gLk;.

,nyr;rw;wypNaapd; jj;Jtj;ij rkepiy tpjpapd; gz;Grhu;e;j xU

tpahf;fpahdkhff; fUJq;fs;. ,aYkhd vy;yh re;ju;g;gq;fspYk; rkepiy

tpjpiag; gad;gLj;jp msTuPjpapy; tplaq;fis tpahf;fpahdk; nra;a

Kaw;rp nra;Aq;fs;. gpd;tUk; tplaq;fs; njhlu;ghf ftdk; nrYj;Jq;fs;.

1. xt;nthU gjhu;j;jj;jpdJk; nrwpit khw;Wjy;.

2. njhFjpapd; mKf;fj;ij mjpfupj;jy; (fdtsT FiwtiljyhdJ>

nrwpT mjpfupg;ghff; fUjyhk;).

3. njhFjpapy; NtW rlj;Jt thAnthd;wpid my;yJ jhf;fj;jpy;

nry;thf;Fr; nrYj;Jk; thAnthd;wpidr; nrYj;Jjy;.

4. rkepiyapd; khwpypapd;ghy; ntg;gepiyapd; nry;thf;F msT uPjpapy;

Muhag;gLtjpy;iy Mifahy;> ntg;gepiy khw;wkilAk; re;ju;g;gq;fspy;

cupa vjpu;T$wy;fSf;fhf ,nyr;rw;wypNaapd; jj;Jtj;ijg;

gad;gLj;Jq;fs;. ,q;F Gwntg;g> mfntg;g  tplaq;fs; njhlu;ghff;

ftdk; nrYj;Jq;fs;.

5. Cf;fpahdJ rkepiy ,lj;jpid khw;w khl;lhJ.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12 .3 ( Vf ,dj; njhFjpfspy; jput - Mtp rkepiy khWk;

tpjj;ij EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 8

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  Jha jputj; njhFjpfis ,dq;fhz;ghu;.

² %yf;$w;W ,af;fk; %yk; jput-Mtpr; rkdpiyia tpsf;Fthu;.

² jputq;fspd; mtpaKf;fk; ntg;gepiyAld; khwiy tpsf;Fthu;.

²  MtpaKf;fj;Jf;Fk; nfhjpepiyf;Fk; ,ilapyhd njhlu;ig ,dq;fhz;ghu;.

² mtjpg; Gs;sp (khWepiyg; Gs;sp) vd;gij tpsf;Fthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² ePu; jtpu NtW jputq;fSf;fhf mtj;ijg; glq;fis tiuAkhW

khztu;fSf;F mwpTWj;jy; toq;Fq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy.jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy.jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy.jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy.jputj;jpw;Fk; Mtpf;Fk; ,ilapyhd rkepiy.

² jputnkhd;wpdJk;> (A ) mjd; MtpapdJk; %yf;$Wfs; vOkhwhf

,aq;Fk; vdf; fUJNthk;. jputk; jpwe;j ghj;jpunkhd;wpy;

mlq;fpAs;sjhapd;> Mtp mtj;ijapy; %yf;$Wfs; guk;gpf; fhzg;gLk;.

mg;NghJ nkd;NkYk; %yf;$Wfs; jput mtj;ijapy; ,Ue;J Mtp

mtj;ijf;Fr; nry;Yk;. ,J KOj; jputKk; MtpahFk; tiu epfOk;.

² jputk; Mtpahjy; %ba ntspnahd;wpy; epfOkhapd; jputj;jpy; ,Ue;J

Mtp mtj;ijf;Fk;> Mtp mtj;ijapy; ,Ue;J jput mtj;ijf;Fk;

%yf;$Wfs; nry;Yk;. xU Fwpj;j re;ju;g;gj;jpy; Fwpj;j ntg;gepiyapy;

,af;fr; rkepiy jhgpjkhFk;. ,r;rkepiy epiyapy; jputj;jpd;

Mtpahjy; tPjk; xLf;fy; tPjj;jpw;Fr; rkkhFk;.
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² %yf;$Wfspd; ,af;f rf;jp ntg;gepiyapy; jq;fpapUf;Fk;. ntg;gepiy

mjpfupf;Fk; NghJ ,af;f rf;jp mjpfupf;Fk;. ,af;f rf;jp $Ljyhd

%yf;$Wfs;> ,il%yf; $w;W tpirfis kPwp> thA mtj;ijf;Fs; nry;Yk;.

%yf;$Wfspd; jpzpT mjpfupf;Fk; NghJk; mtw;Wf;fpilNa %yf;$w;wpilf;

ftu;r;rp tpirfs; typik ngWk; NghJk; %yf;$Wfs; Mtp mtj;ijf;Fr;

nry;Yk; Mw;wy; FiwtilAk;. jput mtj;ijapypUe;J Mtp mtj;ijf;F

ntg;gepiy mjpfupf;Fk;NghJ mjpf %yf;$Wfs;> Mtp  mtj;ijapDs;

tpLtpf;fg;gl;Lr; nry;tjhy;> ,J NkYk; mjpfupf;Fk;.

² ntg;gepiy FiwtilAk; NghJ> Mtp mtj;ijapd; %yf;$w;W ,af;fr;

rf;jp Fiwtile;J mit kPz;Lk; jput mtj;ijia milAk;. mg;NghJ

MtpaKf;fk; FiwtilAk;.

Mtp mKf;fKk; nfhjpepiyAk;.Mtp mKf;fKk; nfhjpepiyAk;.Mtp mKf;fKk; nfhjpepiyAk;.Mtp mKf;fKk; nfhjpepiyAk;.Mtp mKf;fKk; nfhjpepiyAk;.

² jputj;ij ntg;gNkw;Wk; NghJ jput ntg;gepiy caUk;. xU Fwpj;j

ntg;gepiyapy; jputj;jpd; epuk;gy; MtpaKf;fk; Gwtspkz;ly mKf;fj;jpw;F

rkkhFk;. ,t;ntg;gepiyapy; jputk; nfhjpf;Fk;. mJ jputj;jpd; rhjhuzrhjhuzrhjhuzrhjhuzrhjhuz

nfhjpepiyahFk;.nfhjpepiyahFk;.nfhjpepiyahFk;.nfhjpepiyahFk;.nfhjpepiyahFk;.

² jputnkhd;wpd; ntg;gepiyahdJ> mKf;fk; mjpfupf;Fk; NghJ

VfgupkhzkhfNt mjpfupf;Fk;. NkYk; ntt;NtW jp ;utq;fspd;

,il%yf;$w;W tpirfs; ntt;NtWgl;lit. vdNt> mtw;wpd; Mtpg;gwg;Gk;>

ntt;NtWgl;bUf;Fk;. vdNt> ntt;NtW jputq;fspd; epuk;gy; MtpaKf;fk;

tspkz;ly mKf;fj;jpw;F rkkhFk; ntg;gepiy xd;Wf;nfhd;W NtWgl;lJ.

vdNt> ntt;NtW jputq;fSf;F ntt;NtW nfhjpepiyfs; cz;L.

(ml;ltiziaAk; glj;ijAk; ghu;f;f).

A(l)            A(g)

vt;thwhapDk;> ,q;F epfOk;

Ed;ghu;itf;Fupa khw;wq;fs; mtjhdpf;f

Kbahjit. ntg;gepiy khwhJ fhzg;gL-

khapd;> rkepiyapy; Mtpapdhy;>  Vw;gLj;j-

g;gLk; mKf;fk; khwpypahFk;. ,J Fwpj;j

ntg;gepiyapy; jputj;jpd; epuk;gy;MtpahKf;fk;

MFk;. mJTnkhU rkepiy khwpypahFk;.

Mtp mtj;ij

jput mtj;ijA A

AAA

A

A A

T
1
> T

2
P

1
> P

2

A

AAA

A

A A

A

A

A

A

AA

A

A

A

P
1

T
1

Mtpmtj;ij

jputmtj;ij A
A

A
A

A

A

A
A

A A

A

A

A

A

P
2

A

T
2

Mtpmtj;ij

jput mtj;ij
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mtjpg; Gs;sp mtjpg; Gs;sp mtjpg; Gs;sp mtjpg; Gs;sp mtjpg; Gs;sp / khWepiyg; Gs;spkhWepiyg; Gs;spkhWepiyg; Gs;spkhWepiyg; Gs;spkhWepiyg; Gs;sp

² %ba njhFjpapYs;s jput Mtp rkepiyiaf; fUJf. ntg;gepiy

mjpfupg;Gld; rkepiy Fog;gg;gLtJld;> jput mtj;ijapypUe;J Mtp

mtj;ijf;F $Ljy; %yf;$Wfs; nry;Yk;. ,jdhy;>  jput mtj;ijapy;

$Ljy; msitf; nfhz;l Gjpa rkepiy cUthFk;. ,Wjpahf Mtp

kl;Lk; nfhz;l xU epiyia milAk;.

² ,t; MtpahdJ mKf;Ftjd; %yk; jputkhf;fg;glf; $baJ. vdpDk;>

ntg;gepiy mjpfupg;Gld; jputkhf;fg;glf; $ba jd;ik FiwtilAk;.

vdNt> xU thAthdJ jdpj;Jtkhd jho; ntg;gepiyia nfhz;bUf;Fk;.

,J mtjp ntg;gepiymtjp ntg;gepiymtjp ntg;gepiymtjp ntg;gepiymtjp ntg;gepiy vdg;gLk;.  ,t; ntg;gepiyapd; fPo;> ve;j

msT mKf;fj;ij mjpfupj;jhYk;> thAit jputkhf;f KbahJ. ntt;NtW

thAf;fSfF ntt;NtW mtjp  ntg;gepiy cz;L.

gjhu;j;jk;  nfhjpepiy /0C

(under 1.0 atm)

C H
3
OCH

3
-50

C
2
H

5
OC

2
H

5
0

H
2
O 100

C
8
H

18
120

² Mtpg;gwg;G FiwAk;.

² MtpmKf;fk; FiwAk;.

² ;nfhjpepiy mjpfupf;Fk;.

 

M
t
pm
K
f
;f
k
;$a

tm

ntg;gepiy$  0C

,UgPidy;

<ju;fu;g;g+uk;maBd;ePu; <ju;

 ,Unkijy;

<ju;vjpypd;
 ,Uvijy;
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cjhuzk; :

thA / Mtp mtjp ntg;gepiy$ 0C

   H
2
O              374

   NH
3

-118

   CO
2

31.5

mtjp ntg;gepiyapy; thAitj; jputkhf;f Ntz;ba kpff; Fiwe;j mKf;fk;>

mtjp mKf;fk;mtjp mKf;fk;mtjp mKf;fk;mtjp mKf;fk;mtjp mKf;fk; vdg;gLk;. mtjp ntg;gepiyapYk;> mtjp mKf;fj;jpYk;

%y; gjhu;j;jj;jpd; fdtsT mtjpf; fdtsTmtjpf; fdtsTmtjpf; fdtsTmtjpf; fdtsTmtjpf; fdtsT vdg;gLk;.

² gpd;tUk; mtj;ij tiuglkhdJ ntg;gepiyAld; ePuhtp mKf;fj;jpd;

khwiyAk; (TC) ntg;gepiyAld; gdpf;fl;bapd; (AT) khwiyAk; fhl;LfpwJ.

NfhL BTMdJ gd pf ; fl ; bAk ;  j p ut e PUk ;  rke piya pYs ;s

ntg;gepiyfisAk;> mKf;fq;fisAk; fhl;LfpwJ.

mKf;fk;

Gs;sp T ,y; gdpf;fl;b> ePu;> ePuhtp %d;Wk; rkepiyapy; fhzg;gLk;. ,g;Gs;sp-

ahdJ Kk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;sp vdg;gLk;.

tisap TC MdJ ePupd; mtjp ntg;gepiyapy; (647.4K) KbtilfpwJ.

,t;ntg;gepiyf;F Nky; Mtp mtj;ij kl;Lk; fhzg;gLk;.

jputk;jputk;jputk;jputk;jputk;

j
pz
;k
k

j
pz
;k
k

j
pz
;k
k

j
pz
;k
k

j
pz
;k
k
;;;; ;

 Mtp Mtp Mtp Mtp Mtp

nfhjpepiynfhjpepiynfhjpepiynfhjpepiynfhjpepiy mtjpepiymtjpepiymtjpepiymtjpepiymtjpepiy
ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy / K

mKf;fk;mKf;fk;mKf;fk;mKf;fk;mKf;fk;

MtpMtpMtpMtpMtp

j
pz
;k
k
;

j
pz
;k
k
;

j
pz
;k
k
;

j
pz
;k
k
;

j
pz
;k
k
;



56

Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12.4 ( Jtpj jput njhFjpfspd; jput Mtpr; rkepiy khWk;

tpjj;ij EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  rkepiy kw;Wk; ,af;ftpay; njhlu;ghd Nfhl;ghLfis Jtpjf; fiury;

njhFjpnahd;wpy; gpuNahfpj;J ,uNthw;wpd; tpjpia ngWthu;.

² ,yl;rpaf; fiuriy tpahf;fpahdQ; nra;thu;.

² ,yl;rpakpy; fiuryhdJ vt;thW ,uNthw;wpd; tpjpapypUe;J tpyFfpd;wJ

vd tpsf;Fthu;.

² rkepiyapd; NghJ fiury; kw;Wk; Mtp mtj;ijfspd; mikg;igj;

Jzptjw;fhf ,uNthw;wpd; tpjpiag; gad;gLj;Jthu;.

²  Jtpjf; fiury;fspd; ,yl;rpa> ,yl;rpakpy; elj;ijia nra;if %yk;

fhl;Lthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² gpd;tUk; fiug;ghd; Nrhbfspd; ntt;NtW fdtsTfisf; fyf;f

khztUf;Fr; re;ju;g;gkspj;J> ntg;gepiyapy; Vw;gLk; NtWghl;il

msf;FkhW mwpTWj;Jq;fs;.

1'  vf;Nrd; - vg;Nud;.

2'  GNuhg;gNdhd; - nkjNdhy;

3'  GNuhg;gNdhd;  ngd;uNdhd;

² mtjhdpg;Gf;fis tpgupg;gjw;F khztu;fSf;Fr; re;ju;g;gk; mspAq;fs;.

² ,uNthw;wpd; tpjpia mbg;gilahff; nfhz;l vspikahd vz;rhu;G

gpur;rpidfisj; jPu;g;gjpy; khztiu <LgLj;Jq;fs;.

² ,aYkhd re;ju;g;gq;fspy;;> rpy fiug;ghd;fspd; %yf;$WfSf;F

,ilapyhd ,ilj;njhopw;ghL rhu;gstpy; kpf typikngWtjw;Fk; kpf

eyptiltjw;Fk; VJthFk; fhuzq;fs; gw;wpf; fye;JiuahLq;fs;.

cjhuzkhf CHCl
3
 ,w;Fk; CH

3
COCH

3 
 ,w;Fk; ,ilapyhd ftu;r;rp

tpirfs; CHCl
3
,w;Fk; C

6
H

14
 ,w;Fk; ,ilapyhd ftu;r;rp tpiriatpl

typikkpf;fit.
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² jput - jput njhFjpfis gpd;tUkhW tifg;gLj;jyhk;.

- KOikahd xd;W fyf;Fk; jput - jput njhFjpfs;

cjhuzk; : ePUk; vjNdhYk;> vf;NrDk; vg;NuDk;>ngd;rPDk; njhYaPDk;.

- xd;W fyf;fhj jput - jput njhFjpfs;

cjhuzk; : ePUk; nll;uhf;FNshNuhnkNjDk;.

- gFjpahf fyf;Fk; jput - jput njhFjpfs;

cjhuzk; : ePUk; <jUk;> ePUk; gPA+l;;lNdhYk;.

²  KOikahff; fyf;Fk; A  , B Mfpa ,uz;L jputf; $Wfisf; nfhz;l

Jtpjf; fiurnyhd;wpy; rpy Ntisfspy;    f(A-B) = f(A-A) = f(B-B)
 
 Mf

,Uf;fyhk;.  ^f vd;gJ ,il %yf;$w;Wf; ftu;r;rp tpir mjhtJ

%yf;$WfSf;F ,ilNa ,ilj;njhopw;ghl;il Fwpg;gpLfpd;wJ). mt;thwhd

xU fiury; ,yl;rpaf; fiury; vdg;gLk;. ,yl;rpaf; fiurnyhd;wpd;

$Wfisf; fyg;gjhy;> (m) nkhj;jf; fdtsT> fye;j fdtsTfspd;

$l;Lj;njhiff;Fr; rkkhdJ (M) ntg;Gs;Siw khw;wk; epfOtjpy;iy.

(vdNt> ntg;gepiy khw;wj;ijAk;

mtjhdp;f;f KbahJ)

²  A, B fiury ;fs pd ;  ,yl ; r paf ;

fiurnyhd;W %ba ghj;jpunkhd;wpDs;

NkNyAs ;s ntw ;w pl ntspa pDs ;

MtpahFk; NghJ> jput mtj;ijapd; ,ilj; jhf;fj;ij kPwpr; nry;yf;

$ba msTf;F ,af;fr; rf;jpiaf; nfhz;l   A,  B %yf;$Wfs; jput

Nkw;gug;Gf;F NkNyAs;s ntspia milAk;. $lNt> Mtp mtj;ijapy;

mirAk;  A,B %yf;$Wfs; rpy jput mtj;ijia milAk;. ,e;j

,uz;L nrad;KiwfsJk; tPjk; rkkhFk; NghJ ,af;fr; rkepiy

Njhd;Wk;. ,J> khwh ntg;gepiyapy; fhzg;gLk; NghJ (m) nkhj;j

MtpaKf;fKk; (,jpy;  A,B  Mtpfspd; gFjpaKf;fk; gq;fspg;Gr; nra;Ak;&

(M) Mtp tyaj;jpd; mikg;G khwhJ fhzg;gLtJk; cWjpahfpd;wJ.

² Mtpapd; mikg;G (m)  A,B Mfpatw;wpd; rhu; Mtpg;gwg;G (vdNt>

mtw;wpd; nfhjpepiyfs;) (M) fiurypd; A,B  Mfpatw;wpdJ rhu; nrwptpy;

jq;fpapUf;Fk;.

² ahNjDk; $wpd; Mtpg;gwg;Gk;> nrwpTk; mjpfupf;Fk; NghJ> mJ Mtp

mtj;ijAs;; GFk; Nghf;Fk; mjpfupf;Fk;. vdNt> mJ $Ljyhd

gFjpaKf;fj;ijg; gpuNahfpf;Fk;.

 

Mtp

mtj;ij

jput

mtj;ij
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uPjpapy; Jzptjw;fhf jput - Mtp njhFjpapy; cs;s rkepiyfs;

(1)IAk;> (2) IAk; fUjyhk;.

A MdJ jput mtj;ijapy; ,Ue;J Mtp mtj;ijf;Fr; nry;Yk; tpfpjk;

R
1 
Mapd;

R
1
= k [A(l)]

² [A(l)] MdJ %y;gpd;dk;  x
A 
(jput mtj;ijapy;) Neu;tpfpjrkd; Mifapy;>

R
1
= k   x

A     
.........

  
(1)

A MdJ thA mtj;ijapy; ,Ue;J jput mtj;ijf;Fr; nry;Yk; tpfpjk; R
2

Mapd;

[A(g)] MdJ P
A
 gFjp mKf;fj;Jf;F tpfpj rkkhdjhifahy;>

R
2
= k

2
   P

A      
.........

        
 (4)

rkdpiyapy;>   R
1
= R

2
  MFk;.

vdpDk;>  x
A
 =  1 MFk; NghJ  P

A
 = P0

A

k=  P0
A

P
A
=  P0

A
  x

A

NkYk;>  P
B
=  P0

B
⋅  x

B

    ,jw;fika> khwh ntg;gepiyapy; ,yl;rpa thAnthd;wpd; A  vDk;

ahNjDk; $nwhd;wpdhy; Vw;gLj;jg;gLk; MtpaKf;fk;> Jha A apdJ

mKf;fj;jpdJk;> jput mtj;ijapy; mjd; %y; gpd;dj;jpdJk;

ngUf;fj;Jf;Fr; rkkhdjhFk;. ,j;njhlu;G ,uNthw;wpd; tpjp vdg;gLfpd;wJ.

² ,t;thwhd xU fiurypd;   P
A
 <  P0

A
 kw;Wk;  P

B
 <  P0

B
 vd;gJ njspthfpd;wJ.

∴ A jputj;jpd; MtpaKf;f tPo;r;rp =   P0
A 

- P
A
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=   P0

A 
- P0

A
⋅  x

A

=   P0

A
(1- x

B
)

=   P0

A
   x

B

∴P0
A
 - P

A
 = P0

A
.x

B

∴P0
A
 - P

A
 = x

B

   P0
A

mt;thwhfNt>   P0
B
 - P

B
 = x

A

     P0
B

,J ,uNthw;wpd; tpjpiaf; Fwpg;gplf; $ba xU khw;W tbtkhFk;.

² ,uNthw;wpd; tpjpia jhw;wdpd; gFjpaKf;f tpjpAld; Nru;g;gjhy;> Mtp

mtj;ijapd; mikg;igj; Jzpayhk;. nkhj;j MtpaKf;fk; P Ak; Mtp

mtj;ijapd;  A, B apd; %y;gpd;dq;fs; KiwNa y
A 

, y
B
 Ak; Mapd;>

 P
A
 = P

.
y

A

∴P
A
 =  (P

A
 + P

B
)y

A

∴P0

A
  x

A
 = (P0

A
 x

A
 + P0

B
x

B
)y

A

² ,uNthw;wpd; tpjpg;gb> P
A
  =  P0

A
.x

A

MtpaKf;fkhdJ> khwh ntg;gepiyapy; xU khwpypahifahy;> ,yl;rpa

fiurnyhd;wpd; ahNjDk; $wpdJ MtpaKf;fj;Jf;Fk; jput mtj;ijapy;

mjd; %y; gpd;dj;Jf;Fk; ,ilapyhd tiuG xU Neu;NfhlhFk;.

B apYk; ghu;f;f A  ahdJ Mtpg;gwg;Gs;sjhff; fUJNthkhapd;> mjhtJ

 P0
A
 > P0

B
  vdNt  T

b(A)
 <  T

b(B) 
 ,yl;rpaf; fiurnyhd;wpd;; jputq;fspd;

mtpaKf;fq;fSf;Fk; %y; gpd;dq;fSf;Fk; ,ilapyhd tiuG gpd;tUkhW

mikAk;. ,q;F P
AB 

 vd;gJ nkhj;j mKf;fkhFk;.  P
A
 , P

B
 vd;gd KiwNa

A  , B  apdJ Mtp mKf;fq;fshFk;.
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cjhuzk;

vf;NrDk; vg;NuDk;> ngd;rPDk; njhYtPDk;> GNuhNkhvNjDk; maNlh

vNjDk;> fhgd;ehw;;FNshiul;Lk; FNshNuhNghKk; (Fwpg;G ahNjDk;

mikg;gpd;; nkhj;j mKf;fk;  P
A 
apdJk; P

B 
apdJk; $l;Lj;

njhiff;Fr; rkkhdJ).

vdpDk;> ,t;thwhd fyitnahd;wpy; khwh ntg;gepiyapy; nfhjpepiyf;Fk;

mikg;Gf;Fk; ,ilNa Neu;Nfhl;Lj; njhlu;G fhzg;gLtjpy;iy.

,yl;rpakpy;yh jputj; njhFjpfs;,yl;rpakpy;yh jputj; njhFjpfs;,yl;rpakpy;yh jputj; njhFjpfs;,yl;rpakpy;yh jputj; njhFjpfs;,yl;rpakpy;yh jputj; njhFjpfs;

• ,yl;rpaf; fiury;fs; ,uNthw;wpd; tpjpf;F mikthd elj;ijiaf; fhl;Lk;.

,uNthw;wpd; tpjpapypUe;J tpyFk; fiury;fSk; cs;sd. ,yl;rpakpy;

fiurnyhd;wpd; ,il%yf;$w;W ftu;r;rp tpirfs; rkkw;wit. mjhtJ>

.

• ,yl;rpakpy; fiury;fs; rpytw;wpd;  kw;Wk;   MFk;.

mjd; tpisthf jput mtj;ijapypUe;J Mtp mtj;ijf;F %yf;$Wfs;

nry;Yk; Rje;jpukhdJ ,yl;rpaf; fiury; nfhz;Ls;s mr;Rje;jpuj;ijtpl

FiwthdJ.

T
b(B)

nfhjpepiy nfhjpepiy

T
b(A)

x
B

0 1x
A

1
0

P
A

P
AB

P
B

P0

B

P0

A

MtpaKf;fk;' MtpaKf;fk;.

x
B

0 1x
A

1 0
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MtpaKf;fk;

mikg;G

P
A

P
B

P
AB

vdNt> MtpaKf;fk; - mikg;G tisapfs; fPo; Nehf;fpa tisitf;

fhl;Lk;. vdpDk;> nfhjpepiy mikg;G tisapfs; Nky; Nehf;fpa tisitf;

fhl;Lk;.

cjhuzk; : Gug;gNdhDk;> nkjNdhYk;> biuFNshNuh nkNjDk;

  Gug;gNdhDk;> vjNdhapf;F mkpyKk; ePUk;.

,yl;rpa fiurnyhd;wpd; MtpaKf;fk; Kwp Nfhl;bdhy; fhl;lg;gl;Ls;sJ.

² ,t;thwhd fiury;fs; ,uNthw;wpd; tpjpapypUe;J kiw tpyfiyf;

fhl;Ltjhff; $wg;gLfpd;wJ. ,t;thwhd fiury;fisf; fyf;Fk; NghJ

ntg;gepiy caUk;. fdtsT FiwAk;.

² NkYk; rpy fiury;fspd;  kw;Wk;  MFk;. ,yl;rpaf;

fiury;fspy; %yf;$Wfistpl ,yFthf ,tw;wpd; %yf;$Wfs; jput

mtj;ijapypUe;J Mtp mtj;ijAs; GFk;.

   

,f;fiury;fspd; MtpaKf;fk; - mikg;G tisapfs; ,yl;rpa epiyapypUe;J

Nky; Nehf;fpAk;> nfhjpepiy mikg;G tisapfs; fPo;Nehf;fpAk; tpyFk;.

cjhuzk; : GNuhg;gNdhYk; fhgd;ilry;igl;Lk;> GNuhg;gNdhYk;

ngd;uNdhYk;> vjNdhYk; ngd;rPDk;.
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mikg;G

,t;thwhd fiury;fs; ,uNthw;wpd; tpjpapypUe;J Neu; tpyfiyf; fhl;Lk;.

$Wfisf; fyf;Fk; NghJ ntg;gepiy FiwT Vw;gLk;. fdtsT mjpfupf;Fk;.

P
AB

P
B

MtpaKf;fk;

P
A
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12.5 ( Jtpj jputnjhFjpfspd; jput - Mtp rkepiyia

gpuNahf nraw;ghLfSf;fhf gpuNahfpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 03

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² Mtpg;gwg;Gs;s jputnkhd;W Mtpg;gwg;gw;w jputnkhd;Wld; fye;Js;s

NghJ fiurnyhd;wpypUe;J mtw;iw Ntwhf;fpf; nfhs;tjw;fhf vspa

fha;r;rp tbg;igg; gad;gLj;jyhk; vdf; Fwpg;gpLthu;.

² vspa fha;r;rp tbg;G cjhuzq;fs; jUthu;.

² vspa fha;r;rp tbg;Gf;fhfg; gad;gLj;jg;gLk; cgfuzq;fisf; Fwpg;gpLthu;.

² mt;Tgfuzq;fspd; gpuNahfq;fis tpsf;Fthu;.

² vspa fha;r;rp tbg;Gf;fhf fha;r;rp tbg;G cgfuzq;fis mikf;Fk;

tpjj;ij tpgupg;ghu;.

² Mtpg; gwg;Gs;s xU Nrhbj; jputpaq;fshyhd xU fyitapd; $Wfis

Ntwhf;fpg; ngWtjw;fhf gFjpglf; fha;r;rp tbj;jy; gad;gLj;jg;-

gLfpd;wikia Fwpg;gpLthu;.

² gFjpglf; fha;r;rp tbj;jYf;F cjhuzq; fhl;Lthu;.

² gFjpglf; fha;r;rp tbg;gjhy; Ntwhf;fpf; nfhs;sj;jf;f Jtpj

fyitnahd;wpd; ,ay;Gfisf; Fwpg;gpLthu;.

² ,uNthw;wpd; tpjpf;Fk; gFjpglf; fha;r;rp tbj;jYf;Fk; ,ilapyhd

njhlu;igf;  Fwpg;gpLthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² (a) mw;fNfhy; cw;gj;jp (b) ngw;Nwhypak; Jha;jhf;fy; vd;gtw;iw gFjpglf;

fha;r;rp tbj;jypd; gpuNahfq;fshf tpsq;Fq;fs;.

² gFjpglf; fha;r;rp tbj;jYld; njhlu;Gila gpurpdq;fisj; jPu;;g;gjw;F

khztu;fSf;F topfhl;Lq;fs;.
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² cg;G ePu;f; fiurnyhd;wpypUe;J cg;ig Ntwhf;Ftjw;fhf my;yJ rPdp

ePu;f; fiurnyhd;wpypUe;J rPdpia Ntwhf;Ftjw;fhf vspa fha;r;rp tbg;ig

gad;gLj;jyhk;.

² fha;r;rp tbg;Gf; FLitf;F Nkyjpf cgfuzq;fshf xLf;fpnahd;Wk;

jhq;fpnahd;Wk; Njitg;gLk;. (thA xLf;fpf;Fk;> ePu; xLf;fpf;Fk; ,ilapyhd

NtWghl;il tpsf;Ff).

² xU $W khj;jpuk; Mtp tyaj;jpy; GFfpd;wikahy; vspa fha;r;rp

tbj;jyhdJ kpf vspikahd xU Nfhl;ghl;il mbg;gilahff;

nfhz;Ls;sJ.

² ,uz;L $WfSk; Mtpgwg;Gs;sjhf cs;s ,yl;rpaf; fiurnyhd;iwf;

fUJifapy; mtw;iw xd;wpypUe;njhd;W Ntwhf;fpf; nfhs;tjw;F gFjpglf;

fha;r;rp tbj;jy; gad;gLj;jg;gLk;.

² vspa fha;r;rp tbj;jy; cgfuzq;fNshL Nkyjpfkhf ghFgLj;Jk;

epunyhd;Wk; gad;gLj;jg;gLk;.

² gFjpglf; fha;r;rp tbj;jy; %yk; ,uz;L jputq;fis xd;wpypUe;;njhd;W

NtWgLj;JtjhapUg;gpd; mtw;wpd; nfhjpepiyfSf;F ,ilNa fzprkhd

tpj;jpahrk; fhzg;gLjy; Ntz;Lk;. mjhtJ Mtpg;gwg;ghdJ fzprkhd

msTf;F xd;Wf;nfhd;W NtWgl;bUj;jy; Ntz;Lk;.

² me;je;j ntg;gepiyapy; ngwf;$ba fha;r;rp tbg;gpd; mikg;ig mwptjw;F

ntg;gepiy - mikg;G mtj;ijg; glq;fs; kpfg; gad;gLk;.

      mikg;G

T
A

0 } A ,d; nfhjp;epiy

T
B

0 } B  ,d; nfhjp;epiy

T
1

T
2 T

2

x
1

 x
A 0.5 1

00.5x
B

     Mtpmtj;ij

jput mtj;ij

L

V = Mtpapd; mikg;G

L = jputj;jpd; mikg;G

0

1

T0

B

ntg;gepiy

T0

A

Mtp  jputk;

V

T
1
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² T0
A
  > T0

B
 MFk;. ,yl;rpa mtj;ijg; glj;ijf; fUJq;fs;.

² A, B rk %y; fyitnahd;W nfhjpf;Fk; ntg;gepiy T
1
 MFk;.   T

1

ntg;gepiyapy; jput mtj;ijAld; rkdpiyapy; fhzg;gLk; Mtp

mtj;ijapd; mikg;G X
1
 MFk; (nfhjpepiy Fiwthd Nru;it> Mtp

mtj;ijapy; $Ljyhff; fhzg;gLk;).

² T
1
 ,y; nfhjpf;Fk; Mtpia xLf;Ftjhy; fpilf;Fk; jputj;jpd; mikg;G

X
1
 MFk;. ,jpy; kpf cau;thd nrwptpy;  B mlq;fpAs;sik njupfpwJ.

² NkYk; X
1
 mikg ;igf ; nfhz;l jputj ;j pd ; nfhjpe piy T

2

Fiwthdjhifahy;> (T
2 
 Yk;) mJ Mtpahf  epuypy; NkYk; NkNy

nry;Yk;.  ,t;tifahd fha;rr;p tbg;G gpupg;G nraw;ghLfs; ghFgLj;Jk;

epuypy; eilngWk;.

² ,t;thwhd  ntt;NtW  gpd;dLk; fha;r;rp tbg;G nrad;Kiwfs;

ghFgLj;Jk; epuypDs; njhlu;r;rpahf epfOk;.

² ,Wjpahf tbjputkhf B ngwg;gLk;. FLitapYs;s fiury; A ,d;

%y;gpd;dk; gbg;gbahf mjpfupf;Fk;. vdNt mjd; nfhjpepiyAk;

mjpfupf;Fk;. ,Wjpapy; FLitapy; vQ;Rk; kPjp ngUkstpy; A MFk;.

² X
1
 mikg;igf; nfhz;l fiuryhdJ> fha;r;rp tbf;Fk; NghJ gFjpgLj;Jk;

epuypDs; NkNy nry;Yk; NghJ NtWgLk; tpjk; mk;Gf;Fwpfspdhy;

fhl;lg;gl;Ls;sJ. X
1
  mikg;gpy; Muk;gpg;Nghkhdhy;> tbjputkhf Jha

B  iag; ngwyhk;. jputj;jpd; mikg;G (Z) Gs;spapd;ghy; mirAk;.  X
2

mikg;gpy; Muk;gpg;Nghkhdhy; tbjputk; A MFk;.

² khwh cau;Tf; nfhjpepiyf; fyitnahd;iw fUJk; NghJ gFjpglf;

fha;r;rp tbg;gjhy; xU$iw Jha tbjputkhf ngwyhkhapDk;> fha;r;rp

tbg;G g+uzkhdjy;y. ,uz;L jputq;fisAk; KOikahf xd;wpypUe;J

xd;W gpupf;f KbahJ (FLitAs; ,uz;L jputq;fspdJk; fyit

mlq;fpapUf;Fk;). NkYk; ve;jj; jputj;ij; tbjputkhfg; ngwyhnkd;gJ

fha;r;rp tbg;igj; njhlq;Fk; fiurypd; fl;likg;gpNyNa jq;fpAs;sJ.

² ,opTf; nfhjpepiyf; fyit njhlu;ghf jdpj;jdpahfr; rpe;jpf;FkhW

khztiu topg;gLj;Jq;fs; .
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Liebig xLf;fp

tbjputk;

ePu; cs;Ns

ePu; ntspNa

FYf;fk; fhuzkhf

epd;Wtplhj rpW

gspq;Ffs;.ntg;gk;

epuypd; topNa

gbg;gbahf

ntg;gepiy FiwT

fz;zhb

gspq;Ffspdhy;

epug;gg;gl;l epuy;

ntg;gkhdp tbjputj;jpd;

nfhjpepiyiaj; jUk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12.6 ( mupjpw;fiuAk; mad;Nru;itfis nfhz;l rkepiyj;

njhFjpfspd; ,ay;Gfis mstwp uPjpahf mwpthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² rpy mad; Nru;itfs; ePupy; kpf ed;whff; fiuAnkd;gijAk;> kw;Wk;

rpy Nru;itfs; ePupy; nrhw;g mstpy; fiuAnkd;gijAk; mwpthu;.

² nrhw;g mstpy; fiuAk; Nru;itfSf;fhf  K
sp
 iag; gpuNahfpg;ghu;.

² nghJ mad; tpisitg; gpuNahfpg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² fiujpwd; ngUf;fk;> nghJ mad; tpisT njhlu;ghd gpurpdq;fis

jPu;g;gjw;F khztu;fSf;F topfhl;Lq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² ePupy; NaCl  ,d; fiujpwd; mz;zsthf 5 mol dm-3 MFk;. fiurypy; Na+

,w;Fk; Cl-  ,w;Fkpilapy; ,ilj;jhf;fk; (Interactions) fhzg;gLtjhy;>

mit vspaitahapDk; xd;wpypUe;J xd;W RahjPdkhditay;y.

² AgCl Nghd;w mupjpw; fiuAk; mad; Nru;itnahd;wpd; ePu; fiurypy;

mtw;wpd; mad;fs; RahjPdkhff; fhzg;gLk;. epuk;gpa fiurypy;

mt;tad;fSf;Fk;> jpz;kj;jpw;Fk; ,ilNa gpd;tUk; ,af;fr; rkepiy

fhzg;gLk;.

AgCl(s)      Ag+(aq)  +  Cl- (aq)

                           

[AgCl(s)] xU khwpypahFk;.

MfNt> K
sp

 = [Ag+(aq)][Cl-(aq)]

K
sp

 MdJ Fwpj;j ntg;gepiyapy; khwpyp MFk;. ,J fiujpwd; ngUf;fk;

vdg;gLk;.
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nghJ mad; tpisTnghJ mad; tpisTnghJ mad; tpisTnghJ mad; tpisTnghJ mad; tpisT

epuk;gpa AgCl fiurypDs; NaCl  ePu; fiuriy Nru;f;Fk; NghJ Cl- ,d; nrwpT

mjpfupf;Fk;. jug;gl;l ntg;gepiyapy; K
sp
  khwpyp Mifahy;> Clfj;jpy; cs;s

Ag+ ,d; nrwpT Fiwa Ntz;Lk;. vdNt> AgCl  tPo;gbtilfpwJ. mjhtJ Cl-

fiurypy;  AgCl ,d; fiujpwdhdJ Jha ePupy; fiujpwidtpl FiwthFk;.

,J nghJ mad; tpisT vdg;gLk;. ,j;jj;JtkhdJ Ag+  mad;fSf;Fk;

gpuNahfpf;fg;glyhk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12.7 ( nkd; mkpyq;fs;> nkd;fhuq;fs;> mkpy cg;Gf;fs;>

fhu cg;Gf;fis nfhz;l rkepiyj; njhFjp;fspd;

,ay;Gfis EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 14

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  ,iz mkpyk;> %yk;> gy;%y mkpyk; vd;gtw;iw mwpKfg;gLj;Jthu;.

² K
w
, K

a
, K

b
 iag; gad;gLj;jp gpurpdq;fisj; jPu;g;ghu;.

²  pH vd;gij tiuaWg;ghu;.

²  mkpy> fhu fiury;fspd; pH fzpj;jy;fSf;fhf rkd;ghLfisg; ngWthu;.

² jug;gl;l epakpg;GfSf;Fg; nghUj;jkhd fhl;bfisj; njupT nra;tjw;fhf

fhl;bfs; njhlu;ghd nfhs;ifiag; gad;gLj;Jthu;;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² g+f;fisf; nfhz;L fhl;bfisj; jahupf;f khztiug; gzpf;fTk;.

² fhl;bfis $ pH jhisg; gad;gLj;jp fiurnyhd;wpd; pH  ngWkhdj;ijj;

Jzpa khztiug; gzpAq;fs;.

² pH ngWkhdj;ijr; Nrhjpg;gjhy;> cg;Gf;fspdJk;> ePu; fiury;fspdJk;

mkpy> fhu eLepiyj; jd;ikia Jzpaf; $Wq;fs;.
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² nkd; mkpyq;fSk; %yq;fSk; ePupy; gFjpahf gpupifaile;J rkepiyia

cUthf;Fk;.

² rkepiy tpjpiag; gpuNahfpf;f.

• HCl, HNO
3
 Nghd;w td; mkpyq;fSk; NaOH Nghd;w td; %yq;fSk;

ePupy; Kw;whf madhf;fkilAk;.

• vdNt gpupifiaf; fUj;jpw; nfhz;L> H + , OH- nrwpit Neubahf

Jzpayhk;.

,izr;Nrhb

C H
3
COOH(aq) + H

2
O(l)        CH

3
COO-(aq) + H

3
O+(aq)

mkp;yk;1         %yk; 2 %yk; 1 mkp;yk; 2

  ,izr;Nrhb

,izr;Nrhb

N H
3
(aq) + H

2
O(l) NH

4

+(aq) + OH-(aq)

%yk; 1 mkp;yk; 2 mkp;yk; 1    %yk;2

,izr;Nrhb
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x];Nthy;bd; Ijhf;fy; tpjpx];Nthy;bd; Ijhf;fy; tpjpx];Nthy;bd; Ijhf;fy; tpjpx];Nthy;bd; Ijhf;fy; tpjpx];Nthy;bd; Ijhf;fy; tpjp

• nkd; mkpyq;fSk;> nkd; %yq;fSk; gFjpahf gpupifailtjhy;>  H+

my;yJ  OH-  nrwpit ,yFthf Jzpa KbahJ. mjw;fhf jug;gl;l

> ia x];Nthy;bd; Ijhf;fy; tpjpiag; gad;gLj;jp Jzpayhk;.

² xU %y nkd;dkpyk;  HX ,d; 1 %y; V  fdtstpy; nfhz;l fiuriyf;

fUJf. mjd; gpupif msT .

HX(aq)  H +(aq)  +  X- (aq)

Muk;g msT / %y; =   1.0 0 0

gpupifaile;j msTα vdpd;;

rkepiy msT/%y;    = ^1-α) α α

rkepiy nrwpT /mol dm-3   =              

fhzg;gLk; ntg;gepiyapy; Nkw;gb nkd;dkpyk; NkYk; gpupifailtjpy;iy

Mifahy;> mJnthU rkepiyj; njhFjpahff; fUjg;gLk;.

= c mjhtJ mkpyj;jpd; njhlf;fr; nrwpT MFk;.

,j;njhlu;ghdJ x];Nthy;bd; Ijhf;fy; tpjp vdg;gLk;.

 α<<1, MFk; NghJ 1−α  ≃  1

∴ K
a
 } α2 c (nkd; mkpyj;jpw;F)

∴ K
b 
} α2 c (nkd; fhuj;jpw;F)

nkd; mkpy> nkd; %y fiury;fspd; [H+(aq)],   [OH-(aq)] nrwpit

rkd;ghl;ilg; gad;gLj;jp fhzyhk;.

 K
a
 } cα2

1 − α
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pH ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;

² fiury;fspy; fhzg;gLk; Ijnuhf;Nrhdpak; mad; nrwpT rpyNtisfspy;

kpff; FiwthdjhFk;. ifj;njhopw; nrad;Kiwfs;> khriljy;> mkpy

kio> FUjp kw;Wk; clypurhadtpay; cl;gl ngUk;ghyhd

eltbf;iffspd; NghJ Clfj;jpy; [H
3
O+]  NjitahdJk; gaDilaJk;

MFk;. ngUk;ghYk; ehk; re;jpf;Fk; ePu;f; fiury;fspd; [H
3
O+] MdJ

10-5 ,ypUe;J 10 mol dm-3  tPr;rpy; fhzg;gLk;.

² vdNt>  [H
3
O+] ,d; klf;ifg; ngWkhdj;ij ntspapLtJ ,yFthdJ.

Ijnuhf;Nrhdpak; mad;fs; mjhtJ Ijurd; mad;fspd; nrwpthdJ

vz; ngWkhdj;jpd; 10Mk; mLf;fpd; vjpu;klf;ifg; ngWkhdNk pH

vdg;gLfpd;wJ. ,q;F p apdhy; mLf;Fk; H ,dhy; Ijnuhf;Nrhdpak;;

mjhtJ vspikahff; Fwpg;gpLk; tifapy; Ijurd; mad;fSk;

Fwpg;gplg;gLfpd;wd. fzpj uPjpapy; pH MdJ gpd;tUkhW rkd;ghl;bdhy;

tiuaWf;;fg;gLk;.

pH = -log[H+(aq)] = -log[H
3
O+(aq)]

² Nfhitapd; kiw (-) milahsk; fhuzkhf Ijurd; mad; nrwpT

mjpfupf;Fk; NghJ pH FiwtilAk;. NkYnkhU pH myfpd; tpj;jpahrk;

Ijurd; mad; nrwptpd; 10 klq;F NtWghl;Lf;F xg;ghdJ.

td; mkpyf; fiury;fspd; td; mkpyf; fiury;fspd; td; mkpyf; fiury;fspd; td; mkpyf; fiury;fspd; td; mkpyf; fiury;fspd; pHIf; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.

² td; mkpyq;fs; ePupy; Kw;W KOjhf madhf;fkile;J fhzg;gL-

tjhff; fUjg;gLk;. ,tw;wpd;  [H
3
O+] > mkpy  nrwptpd; %yk;

Neubahfg; ngwyhk;. mkpyk;; jdp GNuhj;jd; mkpykhapd;>  [H
3
O+]

mkpyj;jpd; %yu; nrwpTf;Fr; rkkhdjhFk;.

cjhuzk; : 0.1 mol  dm-3 IjNuhf;FNshupf; mkpyf; fiuriyf; fUJk;

NghJ>

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

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

∴ [H
3
O+ (aq) ] = 0.1 mol dm-3

         -log
10 

0.1 = 1

 ∴  pH  = 1

• H
2
SO

4
Nghd;w ,U %y mkpyq;fs; ePu;f; fiurypy; H

3
O+mad;fs;

(H +mad;fs;) ,uz;ilj; je;J Vwj;jho ngUk;ghYNk KOikahf

madhf;fkilAk;.

H
2
SO

4
(aq) + 2H

2
O(l)  2H

3
O+ (aq) + 

2-

4SO

(aq)

 0.1 mol dm-3 ry;g+upf;fkpyf; fiurypy;  [H
3
O+(aq)] = 0.2 mol dm-3
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td; %yf; fiury;fspd; td; %yf; fiury;fspd; td; %yf; fiury;fspd; td; %yf; fiury;fspd; td; %yf; fiury;fspd;      pH     If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.

² td; %yq;fSk; ePupy; Kw;whf mad;fshff; $l;lw; gpupifailAk;.

vdNt> mf;fiury;fspd; Ijnuhl;irl;L mad; nrwpit %yj;jpd;  nrwptpd;

%yk; ,yFthfg; ngwyhk;.

cjhuzk; :  0.3 mol dm-3 Nrhbaikjnuhl ;irl ;Lf ; fiuriyf;

fUJNthkhapd;>

 NaOH (aq)  → Na+(aq) + OH
-
(aq)

  [OH-(aq)] = 0.3 mol dm-3

² ,q;F Ijurd; mad; nrwpit ePupd; mad; ngUf;fk; %yk; Jzpayhk;.

298 K  ntg;gepiyapy; ePupd; mad;ngUf;fk;  1×10-14 mol2 dm-6  MFk;.

vdNt> ,t;ntg;gepiyapy;>

   [H
3
O+ (aq)] [OH

-
(aq)] = K

w

     [H
3
O+ (aq)] = 

            = 3.33 × 10-14 mol dm-3

                          pH   = -log
10 

(3.33 × 10-14 )

                                  = 13.5

nkd; mkpyf; fiury;fspd; nkd; mkpyf; fiury;fspd; nkd; mkpyf; fiury;fspd; nkd; mkpyf; fiury;fspd; nkd; mkpyf; fiury;fspd; pH     If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.

² nkd; mkpyq;fs; ePupy; g+uzkw;w tifapNy madhf;fkilAk;. vdNt>

nkd; mkpynkhd;wpd; ePu;f; fiurypy; gpd;tUk; rkdpiy fhzg;gLk;.

vdNt>  [H
3
O+ (aq)]khwpypahFk;.

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

3
O+(aq) + A

-
(aq)

rkdpiy tpjpiag; gpuNahfpg;gjhy;>

           

mkpyj;jpd; njhlf;f %y; nrwpT  C Ak; $l;lw;; gpupif msT α ck;

Mapd;

α << 1 MFk; NghJ 1 - α  

≃

 1 Mifahy;>
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,t;thNw

²²²²² td; %ynkhd;wpy; ,Ue;Jk; nkd; mkpynkhd;wpypUe;Jk; ngw;wtd; %ynkhd;wpy; ,Ue;Jk; nkd; mkpynkhd;wpypUe;Jk; ngw;wtd; %ynkhd;wpy; ,Ue;Jk; nkd; mkpynkhd;wpypUe;Jk; ngw;wtd; %ynkhd;wpy; ,Ue;Jk; nkd; mkpynkhd;wpypUe;Jk; ngw;wtd; %ynkhd;wpy; ,Ue;Jk; nkd; mkpynkhd;wpypUe;Jk; ngw;w

cg;Gf; fiurypd; cg;Gf; fiurypd; cg;Gf; fiurypd; cg;Gf; fiurypd; cg;Gf; fiurypd; pH     If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.If; fzpj;jy;.

cjhuzk; :  C H
3
COO Na

CH
3
COONa(s) + H

2
O(l)→ C H

3
COO-(aq) + Na+(aq)

,t;tad;fspd; ePu;g;gFg;ig fUj;jpw;nfhs;SNthk;.

Na+(aq) + H
2
O(l)  →    fUjj;jf;fjy;y.

C H
3
COO

-
 (aq) + H

2
O(l) 

⇌

 C H
3
COOH (aq) + OH

-
(aq)

rkepiy tpjpg;gb>

[H
2
O(l)] khwpypahifahy;>

² cjhuzk; :   0.050 mol dm-3 Nrhbak; vjNdhNtw;Wf; fiurnyhd;wpd;

Ijnuhl;irl;L mad; nrwpT> jhf;f rjtPj  ngWkhdj;ijf; fzpf;Ff.

vjNdhapf;fkpyj;jpd;  K
a
 = 1.8 ×10-5  mol  dm-3 MFk;.

fiurypd; O H- nrwpT  x Mapd;

[CH
3
COO

-
(aq)] =  (0.05 mol dm-3 - x)

[OH
-
(aq)]     =   x

[CH
3
COOH] =  x
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∴ 5.6 ×10-10  mol  dm-3   =  

                                              

                          x = [OH
-
(aq)] = 5.3 ×10-6  mol  dm-3

jhf;f rjtPjk;  = 

              

nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;nkd; %ynkhd;wpdhYk;> td; mkpynkhd;wpdhYk; ngw;w cg;Gf;

fiurypd; fiurypd; fiurypd; fiurypd; fiurypd; pH iaf; fzpj;jy;.iaf; fzpj;jy;.iaf; fzpj;jy;.iaf; fzpj;jy;.iaf; fzpj;jy;.

cjhuzk; :  NH
4
Cl

NH
4
Cl(s) + H

2
O(l)     NH

4

+(aq) + Cl-(aq)

,t;tad;fspd; ePu;g;gFg;ig fUj;jpw;nfhs;SNthk;.

N H
4

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

4
OH(aq) + H

3
O+(aq)

[H
2
O(l)] khwpypahifahy;>
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nkd;dkpynkhd;wpypUe;Jk;> nkd;%ynkhd;wpypUe;Jk; ngw;w cg;Gf;nkd;dkpynkhd;wpypUe;Jk;> nkd;%ynkhd;wpypUe;Jk; ngw;w cg;Gf;nkd;dkpynkhd;wpypUe;Jk;> nkd;%ynkhd;wpypUe;Jk; ngw;w cg;Gf;nkd;dkpynkhd;wpypUe;Jk;> nkd;%ynkhd;wpypUe;Jk; ngw;w cg;Gf;nkd;dkpynkhd;wpypUe;Jk;> nkd;%ynkhd;wpypUe;Jk; ngw;w cg;Gf;

fiurypy; fiurypy; fiurypy; fiurypy; fiurypy; pH  iaf; fzpj;jy;. iaf; fzpj;jy;. iaf; fzpj;jy;. iaf; fzpj;jy;. iaf; fzpj;jy;.

cjhuzk;  ( C H
3
COONH

4

,jd; %yk; fpilf;Fk; ,uz;L tif mad;fSk; ePUld; jhf;fk; GupAk;.

   

+

4NH (aq)

 +  H
2
O(l)    N H

3
(aq)  +  H

3
O+(aq)

   CH
3
COO

-
 (aq) + H

2
O(l)  C H

3
COOH(aq) + OH

-
(aq)

    H
3
O+ (aq)  + OH

-
(aq)  H

2
O(l)

   

+

4NH (aq)

 +  CH
3
COO

-
 (aq) 

⇌

 C H
3
COOH(aq) + NH

3
(aq)

rkepiy tpjpg;gbrkepiy tpjpg;gbrkepiy tpjpg;gbrkepiy tpjpg;gbrkepiy tpjpg;gb

   

fiurnyhd;wpd; fiurnyhd;wpd; fiurnyhd;wpd; fiurnyhd;wpd; fiurnyhd;wpd; pH          ngWkhdj;ijg; gupNrhjid uPjpapy; Jzpjy;.ngWkhdj;ijg; gupNrhjid uPjpapy; Jzpjy;.ngWkhdj;ijg; gupNrhjid uPjpapy; Jzpjy;.ngWkhdj;ijg; gupNrhjid uPjpapy; Jzpjy;.ngWkhdj;ijg; gupNrhjid uPjpapy; Jzpjy;.

² xU fiurypd;  pH  I

² fhl;bfisg; gad;gLj;Jtjd; %yKk;

² fhl;bj; jhs;fisg; gad;gLj;Jtjd; %yKk;

² pH khdpia gad;gLj;Jtjd; %yKk;

Jzpayhk;.
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fhl;bfs; njhlu;ghd nfhs;iffhl;bfs; njhlu;ghd nfhs;iffhl;bfs; njhlu;ghd nfhs;iffhl;bfs; njhlu;ghd nfhs;iffhl;bfs; njhlu;ghd nfhs;if

² ePu; Clfj;jpy; xU fhl;bahdJ gpd;tUk; rkdpiyapy; fhzg;gLk;.

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

3
O+(aq) + In-(aq)

Colour I                      Colour II

 K
a 
f;Fg; gjpyhf khwpyp  K

In
fhl;b gad;gLj;jg;gLtijf; Fwpf;fpwJ.

  

² HIn ck; In
-
 ck; ,uz;L Ntwhd epwq;fisf; nfhz;lit.

² mkpynkhd;;iwr; Nru;f;Fk; NghJ rkepiyahdJ ,lJGwj;ijr; rhUtjhy;

HIn ,d; epwk; njupAk;.

² %ynkhd;iw Nru;f;Fk; NghJ  ePf;fg;gLtjhy; rkepiy tyJGwkhf

efUk;. In-  ,d; epwk; Kjd;ik ngWk;. vdNt epwk; II njupAk;.

² fiurnyhd;wpd;  pH, pK
In
 rkdhFk; NghJ  In- ,dJk; HIn ,dJk;

fyitf;Fj; jdpr; rpwg;ghd ,ilepwk; fhl;rpaspf;Fk;.

² jho; pH ,y; epwk; I Njhd;WtJ jho; epwk; vd;Wk;> cau; pH ,y; epwk;  II

Njhd;WtJ cau; epwk; vd;Wk; $wg;gLk;.

² fhl;bnahd;wpd; ; pH  tPr;R   pK
In
 + 1 ,w;Fk; pK

In
 - 1 ,w;Fk; ,ilNa

mikAk; NghJ ,uz;L pH  myFfSf;F ,ilapNyNa epwkhw;wk;

Vw;gLk;.

fhl;bfhl;bfhl;bfhl;bfhl;b jho;epwk;jho;epwk;jho;epwk;jho;epwk;jho;epwk; pH tPr;RtPr;RtPr;RtPr;RtPr;R cau;epwk;.cau;epwk;.cau;epwk;.cau;epwk;.cau;epwk;.

1. nkijy; nrk;kQ;rs; ,sk; rptg;G 3.1-4.4 kQ;rs;

2. ijNkhy; ePyk; kQ;rs; 6.0-7.6 ePyk;

3. gpNdhj;jyPd; epwkw;wJ 8.3-10.0 ,sk;rptg;G
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 12'0 ( ,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;,af;fr; rkepiyapYs;s %ba njhFjpfspd;

ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (ngUk; ghu;itf;Fupa gz;Gfis (macroscopic

properties ) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa) jPu;khdpg;gjw;fhf rkepiy gw;wpa

vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;vz ;zf ;fUitAk ;  Nfhl ; g hLfisAk ;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 12.8 ( Njitf;Nfw;wthW jhq;fy; fiury;fisj; jahupg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 07

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  jhq;fw; fiury;fis msT uPjpapYk;  gz;G uPjpapYk; gapy;thu;.

² xU %y jhq;fy; njhFjpf;fhf khj;jpuk; vd;lu;rd; rkd;ghl;ilg; ngWthu;

² vd;lu;rd; rkd;ghl;bd; gpuNahfq;fis vspikahf fzpj;jy;fs; %yk;

fhl;Lthu;.

² jhq;fy; njhFjpnahd;wpd; pH ngWkhdj;ijAk;> jhq;Fkhw;wiyAk;  gz;G

uPjpahfTk; msT uPjpahfTk; tpsf;Fthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² fiujpwd; ngUf;fk;> nkd;dkpyf; fiury;fspd;  pH> nkd;%yf;

fiury;fspd;  pH  njhlu;ghd gpur;rpidfis jPu;f;f topg;gLj;Jf.

² ntt;NtW njhFjpfspd; jhq;fy; njhopw;ghl;il jPu;khdpf;f khztu;fis

topg;gLj;Jq;fs;.

² mkpy %y epakpg ;Gf;fSf;fhf fhl;bfisj; njupT nra;af;

fye;JiuahLq;fs;.

² cg;Gf; fiury;fspd;  pH  iaf; fzpf;f topg;gLj;Jq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² fzpg;G %yNkh> pH jhis gad;gL;j;jpNah ,urhad uPjpahf Jha ePu;

1.0  dm -3   cld; 0.1mol dm -3  HCl my;yJ NaOH  I fiurypd;  1.0 cm3

I Nru;g;gjd; %yk; pH  ngWkhdk; 3 myFfshy; tpj;jpahrkilAk;

vdf; fhl;lyhk;. ,J rpwpjsT mkpyk; my;yJ %yk; pH ngWkhdj;jpy;

kpfg; ngupa NtWghl;il Vw;gLj;Jk; vd;gijf;fhl;LfpwJ. Mdhy; rpy

fiury;fs; my;yJ njhFjpfs; ,t;thwhd khw;wq;fis jhq;ff; $bait.

² jhq;fw; fiury; vd;gJ mf;fiurypy; nrhw;g msTfspy;  H + my;yJ

O H- I Nru;f;Fk; NghJ fiurypd; pH ngWkhdk; NtWgLtjpy; vjpu;g;Gf;

fhl;Lk; fiury;fshFk;.

² 0.l mol dm -3 CH
3
COOH(aq) ,d;  50.00 cm3 Ig; ngw;W  0.l mol dm -3  NaOH

fiurypd; gpd;tUk; fdtsTfisr; Nru;j;Jr; nry;Yk; NghJ njhFjpapd;

pH ngWkhdk; NtWgLk; tpjk; ml;ltizapy; fhl;lg;gl;Ls;sJ.
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Nkw;gb ml;ltizapd;gb  NaOH(aq) 10 cm3 Nru;f;Fk; NghJ pH

ngWkhdKk; 25 cm3 Nru;j;j NghJ  pH ngWkhdKk; kpfr; rpwpa mstpNyNa

khw;wkile;Js;sJ. mjhtJ Gwj;NjapUe;J Nruf;fg;gl;l %yk; fhuzkhf

pH ngWkhd khw;wj;ij Fiwj;Jf; nfhs;tjw;fhf njhFjp xUtpj

vjpu;g;igf; fhl;bAs;sJ. ,j;njhopw;ghL jhq;fy; njhopw;ghL vdg;gLfpd;wJ.

Nkw;gb njhFjpapy; C H
3
COOH cld; NaOH Nru;f;Fk; NghJ H + nrwpT

Fiwtilfpd;wikahy;>  pHngWkhdk; mjpfupj;Js;sJ.

jhq;fy; njhFjp jhq;fy; njhFjp jhq;fy; njhFjp jhq;fy; njhFjp jhq;fy; njhFjp (buffer systems)

² nkd;dkpynkhd;W mjd; ,iz mkpyj;Jld; fye;jpUf;Fk; njhFjp

jhq;fy; ,ay;igf; fhl;Lk;.

 cjhuzk;  (  C H
3
COOH(aq) ck; C H

3
COONa(aq) njhFjp.

² nkd;%ynkhd;W mjd; cg;nghd;Wld; fye;jpUf;Fk; njhFjp jhq;fy;

,ay;igf; fhl;Lk;.

cjhuzk; (  N H
4
OH(aq) k; N H

4
Cl(aq) njhFjp.

jhhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;jhhq;fw; fiurnyhd;wpd; jhq;fy; njhopw;ghL; Vw;gLk; tpjk;;

cjhuzk;  (  (i) CH
3
COOH(aq) > C H

3
COONa(aq) njhFjp.

 (KOikahf $l ;lw ;

gpupifailAk;.)

 (gFjpahf

$l;lw; gpupifailAk;).

,j;njhFjpf;F Gwj;NjapUe;J H +(aq)  nrhw;gsT Nru;g;gjhy;>

Nru;f;fg;gl;l

0.1 mol dm-3

NaOH fdtsT$cm3

 0.00

 5.00

10.00

15.00

20.00

25.00

35.00

45.00

50.00

njhFjpapd;

          pH ngWkhdk;

2.88

3.88

4.15

4.39

4.60

4.75

5.12

5.71

8.75
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Nkw;gb jhf;fj;jpd;gb>  C H
3
COOH(aq) ,idj; Njhw;Wtpj;jthW H +

njhFjpapypUe;J ePq;Ftjhy; njhFjpapd; pH ngWkhdk; ngUkstpw;F

khwhJ fhzg;gLfpd;wJ. ,q;F CH
3
COONa(aq)    $l;lw; gpupifailtjhy;>

NghJkhd msTf;F  C H
3
COO

-
(aq) fiurYf;F toq;fg;gl;Ls;sJ.

² ,j;njhFjpAld; Gwj;NjapUe;J nrhw;gsT O H- Nru;f;Fk; NghJ

O H
-
(aq) + H

3
O+(aq)   2H

2
O(l) vd eypthff; $l;lw; gpupifaile;J

H
2
O Ij; Njhw;wtpf;Fk;. Gwj;NjapUe;J Nru;e;j  O H-(aq)  njhFjpapypUe;J

ePq;Ftjhy;> njhFjpapd; FiwtilAk; H +(aq) nrwpitg; NgZtjw;fhf>

C H
3
COOH gpupifailAk;.   pH ngWkhdk; ngUk;ghYk; khwpypahFk;.

cjhuzk; ( ̂ii& N H
4
OH(aq), NH

4
Cl(aq) njhFjp

N H
4
OH(aq) 

+

4NH (aq)

 + OH
-
(aq)

N H
4
Cl(aq) →  + Cl

-
(aq)

,f;fiurYld; Gwj;NjapUe;J nrhw;gsT H +(aq) Nru;f;Fk; NghJ>  H +(aq)

+ OH
-
(aq)   H

2
O (l)  vd;wthW H

2
O I Njhw;Wtpj;J Nru;f;fg;gl;l  H +

ngUk;ghYk; njhFjpapy; ,Ue;J ePf;fg;gLk;. mg;NghJ njhFjpapypUe;J

O H- FiwtilAk;. O H
-
(aq)  nrwpitg; NgZtjw;fhf  N H

4
OH $l;lw;

gpupifailAk;. njhFjpapd;  pH ngWkhdk; ngUkstpw;F khwhjpUf;Fk;.

² ,f;fiurYld; Gwj;NjapUe;J O H-(aq)  Nru;f;Fk; NghJ>

+

4NH (aq)

+ OH
-
(aq) → N H

4
OH(aq) Njhw;Wtpj;jthW> O H-(aq) If; Fiwj;Jf;

nfhs;Sk;.   pH ngWkhdk; ngUsktpw;F khwhjpUf;Fk;.

vd;lu;rd; rkd;ghL.vd;lu;rd; rkd;ghL.vd;lu;rd; rkd;ghL.vd;lu;rd; rkd;ghL.vd;lu;rd; rkd;ghL.

² C H
3
COOH(aq)  C H

3
COONa(aq)  Nghd;w jhq;fw; njhFjpapd; pH

ngWkhdj;ijg; ngWtjw;fhf gpd;tUkhW rkd;ghl;bd; %yk; (vd;lu;rd;

rkd;ghl;ilg;) ngwyhk;.

mkpyj;jpd; $l;lw; gpupif khwpyp 
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² C H
3
COOH(aq),dJ $l;lw; gpupif msT Fiwthifahy;>

C H
3
COO

-

(aq)  KOtJk; cg;gpypUe;J khj;jpuNk fpilf;fpd;wJ vdTk;

rkd;ghl;by; mlq;fpAs;s C H
3
COOH nrwpthdJ> njhlf;f  C H

3
COOH

nrwpTf;F mz;zsthfr; rkkhdJ vdTk; fUjp> ,f;fzpj;jy;fspd;

NghJ gad;gLj;jg;gLk;.

² ,r;rkd;ghl;ilg; gad;gLj;jp> xU - %y njhFjpfSf;fhd vspikahd

gpur;rpidfisj; jPu;f;Ff.

² rpy re;ju;g;gq;fspy; njhFjpapd; pH ngWkhdj;ij khwhJ NgZtJ

Kf;fpakhdJ.

cjhuzk; : FUjpapy;> ifj;njhopy; capupay; Muha;r;rpfspy;.

FUjpapd; pH ngWkhdk; 7.4 MFk;. FUjpapd; pH

ngWkhdk; 0.5 ,dhy; NtWgLtJ $l kuzk; rk;gtpf;ff;

fhuzkhFk;. vdNt> clYf;F jLg;G kUe;Jfs;

(ePu;g;gPldk;) toq;Fk; NghJ FUjpapd; jhq;fy; ,ay;igf;

fUJtJ kpfg; gaDilajhFk;.

FUjpapd; jhq;fy; jhf;fk;.FUjpapd; jhq;fy; jhf;fk;.FUjpapd; jhq;fy; jhf;fk;.FUjpapd; jhq;fy; jhf;fk;.FUjpapd; jhq;fy; jhf;fk;.

FUjpg; ghaj;jpy; fiue;j epiyapy; fhgdPnuhl;irl;L mlq;fpAs;sikahy;>

FUjpg; ghaj;jpy; fiue;j epiyapy; gy;NtW mad;; tiffSk; cs;sd.

cjhuzk; :   Na+, K+ '

vdNt> FUjpg; ghaj;jpy; Na+ kw;Wk;  HCO
3

-
 
mad;fs; fhuzkhf> xU

nkd;dkpykhfpa H
2
CO

3
 kw;Wk; mjd;  NaHCO

3 
cg;Gk; mlq;fpAs;sd.

NaHCO
3
(aq) → Na+(aq) + 

-

3HCO (aq)

H
2
CO

3
(aq)  H +(aq) + 

-

3HCO (aq)

² Gwj;NjapUe;J nrhw;gstpy; H + fpilf;Fk; NghJ mit 

-

3HCO

 ,dhy;

H
2
CO

3
 Mf ePf;fg;gLk;. ,NjNeuk;> yPrw;wpypaupd; jj;Jtg;gb rkepiy (2)

tyJ Gwk; efUk;. vdNt>FUjpapd; pH khwhJ.

² ifj;njhopypy; Fwpg;ghf czT jw;fhg;Gr; nrad;Kiwfspy; Clfj;jpd;

pH ngWkhdj;ij khhwJ NgZtjw;fhf jhq;fy; fiury; gad;gLj;jg;gLk;.

cjhuzk; : Nrhbak;rp;j;jpNuw;W / rpj;jpupf; mkpyk;

  Nrhbak; ngd;NrhNtw;W / ngd;Nrhapf; mkpyk;
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² rpy capupay; gupNrhjidfspy; Clfj;jpd;;  pH ngWkhdj;ij khwhJ

NgZtJ mtrpakhtJz;L.

cjhuzk; : Kisatpay; gupNrhjidfs;.

Kisaj;ij capUld; itj;J> ahNjDk; gupNrhjidia elj;j

Ntz;bAs;s re;ju;g;gj;jpy; pH ngWkhdj;ij khwhJ NgZtjw;Fj;

Njitahd jhq;fy; gad;gLj;jg;gLk;.

jhq;Fk; Mw;wy;. - jhq;Fk; Mw;wy;. - jhq;Fk; Mw;wy;. - jhq;Fk; Mw;wy;. - jhq;Fk; Mw;wy;. - (Buffer Capacity)  jhq;fy; nfhs;ssTjhq;fy; nfhs;ssTjhq;fy; nfhs;ssTjhq;fy; nfhs;ssTjhq;fy; nfhs;ssT

² ve;jnthU jhq;fy; njhFjpf;Fk;  pH ngWkhdk; cz;L.

² vdNt> xt;nthU jhq;fy; njhFjpapYk; jhq;fpfisg; gad;gLj;Jtjw;Fg;

nghUj;jkhd pH tPr;nrhd;W cs;sJ.

cjhuzk; :   C H
3
COOH(aq), CH

3
COONa(aq) njhFjpiaf; fUJk; NghJ>

     CH
3
COOH(aq) ,dJ K

a
  ngWkhdk; 1'75 × 10-5 mol dm-3 .

         pK
a
 } 4'76  MFk;.

Nkw;gb njhFjpapy; jhq;fyhfg; gad;gLj;Jtjw;Fg; nghUj;jkhd pH

tPr;R 4'76 ± 1 MFk;.   (mjhtJ ^3'76 - 5'76 MFk;).

² Nkw;gb jhq;fy; njhFjpiaf; fUJNthk;.

CH
3
COO-(aq)/CH

3
COOH(aq)  NtWgLk; NghJ ,e;j jhq;fw; fiurypd;

pH ngWkhdk; NtWgLk;. ,e;j tpfpjk; jhq;fy; tpfpjkjhq;fy; tpfpjkjhq;fy; tpfpjkjhq;fy; tpfpjkjhq;fy; tpfpjk; vdg;gLk;.

vdNt> ahNjDk; njhFjpAld; mkpynkhd;Nwh %ynkhd;Nwh Nru;f;fg;gLk;

NghJ jhq;fy; tpfpjj;ij khwhJ NgZk; Mw;wy; cau;thdjhapd;

mj;njhFjpapd; jhq;Fk; Mw;wy; cau;thdJ.

² jhq;Fk; Mw;wy; cau;thd njhFjpnahd;Wld; mkpynkhd;iw my;yJ

%ynkhd;iwr; Nru;f;Fk; NghJ pH ngWkhdk; ngUk;ghYk; khwhJ ,Uf;Fk;.

A  B vDk; ,uz;L jhq;fy; njhFjpfisf; fUJNthk;.

                     A                                                           B

[CH
3
COOH(aq)]   = 0.200 mol dm-3, 50.00 cm3 [CH

3
COOH(aq)] =  0.020 mol dm-3, 50.00 cm3

       [CH
3
COONa(aq)] = 0.200 mol dm-3, 50.00 cm3 [CH

3
COONa(aq)] = 0.020 mol dm-3, 50.00 cm3

² A,B ,U njhFjpfSf;Fk; Gwj;NjapUe;J 0.100 mol dm-3   NaOH fiury;

5.0 cm3 Nru;f;fg;gl;ljhf fUJNthk;. mg;NghJ  ,uz;bYk; gpd;tUk;

jhf;fk; epfo;e;J rk  msthd C H
3
COONa %y;fs; cUthFk;.

C H
3
COOH(aq) + NaOH(aq)  CH

3
COO-(aq) + Na+(aq) + H

2
O(l)
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gpd;du; [CH
3
COO-(aq)]/[CH

3
COOH(aq)] ,d; khw;wkhdJ A ,y; BI tpl

rpwpjhFk;. vdNt A,d; jhq;Fk; Mw;wy; BI tpl mjpfk;. ,ij gpd;tUk;

cjhuzk; %yk; tpsf;fyhk;.

Nkw;gb  A   B njhFjpfSld; Gwj;NjapUe;J  0.100 mol dm-3 NaOH  5.00 cm3

tPjk; Nru;f;fg;gl;ljhff; fUJNthk;

A  njhFjpf;fhf>njhFjpf;fhf>njhFjpf;fhf>njhFjpf;fhf>njhFjpf;fhf>

     

= 0'09051mol dm-

3

= 0'100 mol dm-3

   

B njhFjpf;fhf>njhFjpf;fhf>njhFjpf;fhf>njhFjpf;fhf>njhFjpf;fhf>

,jw;fika> ,uz;lhtJ (B) fiurypd; ngWkhdk; $Ljyhf NtWgl;L-

s;sik njupfpwJ. mjhtJ ,uz;lhtJ fiurypd; jhq;Fkhw;wy; KjyhtJ

fiurypd; (A) jhq;Fkhw;wiytpl FiwthdJ.
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² jhq;Fkhw;wy; vd;gJ jhq;fw; fiurnyhd;wpd; 1dm3 fdtstpd;  pH

   ngWkhdj;ij Xu; myfpdhy; khw;Wtjw;fhf> Njitahd H + %y; msT

 my;yJ  O H
-
 %y; msT MFk;.

² CH
3
COONa (0.2 mol dm-3)/CH

3
COOH (0.2 mol dm-3)  jhq;fw; fiuriyf;

 fUJq;fs;. ,f;fiurypd; pH ngWkhdk;>

 %yk; jug;gLk;.

       K
a
 = 1.75 ×10-5 mol dm-3 ck;  

    ∴  pH = 4.757

²  ,f;fiurypd;  pH ngWkhdk; Xu; myfpdhy; NtWgLtjw;F

 tpfpjk; 10 klq;fpdhy; khw;wk; ngWk;.

²  ,jw;fhf>  H +  %y;fspd; x msT Njit vdf; fUJNthk;. td;

mkpynkhd;iwr; Nru;g;gjhy;> ,jidg; ngwyhk;. H + Nru;f;Fk; NghJ jhq;fw;

fiurypd; C H
3
COO- nrwpT FiwtiltNjhL>  C H

3
COOH nrwpT

mjpupf;Fk;. ,J gpd;tUk; jhf;fj;jpd;gb epfOfpd;wJ.

vdNt>  

,r;rkd;ghl;il jPu;g;gjhy;>  x =  0'1636 mol  vdf; fpilf;fpd;wJ.

vdNt> Nkw;gb fiurypd; jhq;Fk; Mw;wy;  0'1636 mol  MFk;.

²  CH
3
COONa (0.02 mol dm-3)/CH

3
COOH (0.02 mol dm-3) jhq;fw; fiurypd;

  jhq;Fkhw;wiyj; Jzpjy;. ,jw;fhf>  (A) rkd;ghl;Lf;F xg;ghf> gpd;tUk;

  rkd;ghl;ilg; gad;gLj;jyhk;.

,r;rkd;ghl;ilj; jPu;g;gjhy;>

x =  0'0164 mol

vdNt> ,j;jhq;fy; fiurypd; jhq;Fkhw;wy; 0'0164 mol MFk;. jhq;Fkhw;wy;

cau;thd jhq;fw; fiury;fs; pH khw;wj;Jf;F mjpf vjpu;g;igf; fhl;Lfpd;wik

,jpypUe;J njspthfpd;wJ.
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'1 ( fiurnyhd;wpd; fiuaj;jpd; msitj; epu;zapg;gjw;fhf

flj;Jjpwd;(conductivtiy)mstPLfisg; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² kpd;gFnghUs;> kpd;gfhg;nghUs;> typikahd kpd;gFnghUs;> eypthd

kpd;gFnghUs; Mfpa gjq;fis tiutpyf;fzg;gLj;Jthu;.

² kpd;gFnghUs;> kpd;gfhg;nghUs;> typikahd kpd;gFnghUs;> eypthd

kpd;gFnghUs; Mfpatw;Wf;F cjhuzq;fs; jUthu;.

² xl;lq;fhtpfs; vd;w tifapy; ,yj;jpud; flj;jiyAk;> mad; flj;jiyAk;

xg;gpLthu;.

² Xkpd; tpjpiaf; Fwpg;gpLthu;.

² kpd;gFnghUnshd;wpd; Clhf Xl;lk; gha;tjw;F ,uz;L kpd;tha;fspYk;>

kp;d;tha;j; jhf;fq;fs; epfOtJ mtrpak; vdf; Fwpg;gpLthu;.

² kpd;tha;jhf;f tiffis cjhuzq;fhl;bg; ngaupLthu; (gbjy;> fiuT>

xl;rpNaw;wk;> jho;j;jy;).

² gpupif mOj;jk; vDk; gjj;ij tiuaWg;ghu;.

² jil> jiljpwd; flj;JtY Mfpa gjq;fis tiuaWg;gu;.

² fykhwpyp vDk; gjj;ij tiuaWg;ghu;.

² fykhwpyp> flj;Jjpwd;> flj;JtY> gpizT kw;Wk; gpiztpyh  SI

myFfisg; ngWthu;.

² flj;Jjpwdpd; gpizT kw;Wk; gpiztpyh (coherent, noncoherent)

myFfisg; ngWthu;.

² kpd;gFg;Gf; fiurnyhd;wpd; flj;Jjpwidg; (Conductivity) ghjpf;Fk;

fhuzpfisf; Fwpg;gpLthu;.

² flj;Jjpwid ghjpf;Fk; ntt;NtW fhuzpfSf;Fk; flj;JjpwdJ khwYf;Fk;

,ilapyhd Nghf;iff; fw;ghu;.

² fiurnyhd;wpd; flj;Jjpwid msg;gjw;fhf ctPw;Rjd; ghyj;ij

gad;gLj;Jthu;.

² ntt;NtW ,aw;if ePu; khjpupfspdJk; nrwpT njupe;j ntt;NtW

kpd;gFnghUs; fiury;fspdJk; mz;zsthd flj;Jjpwid mse;J

gl;baw;gLj;Jthu;.

² ePu; khjp;upfspdJk; Vida fiury;fspdJk; flj;Jjpwd; NtWghLfis

tpsf;Fthu;.
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cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  ((

  ² typikahd kpd;gFnghUs;> eypthd kpd;gFnghUs;> kpd;gfhg;nghUs;

   Mfpa gjq;fis tiuaWf;Ff.

² jput epiyapy; my;yJ fiuryhf ,Uf;Fk; NghJ kpd;gFnghUs;fs;

mad;fs; %yk; kpd;idf; flj;Jk; vd;gij khztu;fs; tpsq;fpf; nfhs;sr;

nra;Aq;fs;. cNyhff; flj;jpahdJ> ,yj;jpud;fs; %yk; kpd;idf; flj;Jk;

vd;gij tpsf;Fq;fs;.

² mad; fiurnyhd;wpYk;> mad; jputnkhd;wpYk; mad;fSf;fpilNa

,ilj;jhf;fk; epfOk; vd;gjid tpsq;fpf; nfhs;sr; nra;Aq;fs;. mOj;j

tpj;jpahrj;jpd; nry;thf;Ff; fhuzkhf mad;fs; vjpu;j;jpirfspy; mira

KidAk; vd;gjidf; Fwpg;gpLq;fs;. mit mirAk; fjp kpfr; rpwpaJ.

NkYk; mit mOj;j NtWghl;by; jq;fpapUf;Fk;( ml;ltiz 13'1'1 ).

² xl;lk; } Vw;wk; $Neuk;

mandhd;wpdhy; fhtg;gLk; Xl;lkhdJ> mad;nrwpT> mad;fspd; fjp>

mad;fspd; Vw;wk; ̂z& Mfpatw;wpy; jq;fpapUf;Fk; vd;gjid typAWj;Jq;fs;;.

I
+
= AF

Z
 C 

+
ν

+
 z

+
   Ig; ngWq;fs;.

I =  I
+
+ I-   vdTk; fhl;Lq;fs;. flj;JtY vd;gij jilapd; jiyfPo;

(epfu;khw;W) 1/R & vd tiuaWf;Ff. jilj;jpwidAk; ̂σ& flj;J jpwidAk;

^k& gpd;tUkhW mwpKfk; nra;Aq;fs;.

        

² xU Fwpj;j gjhu;j;jj;jpw;fhf (cNyhfk; my;yJ fiury;) jilj;jpwidg;

Nghd;Nw> flj;JjpwDk; xU khwpypahFk; vd;gijAk; mJ ntg;gepiyAld;

NtWgLk; (fiuryp;y; xU nry;rpa]; ghiff;F Vwj;jho 2] & vd;gijAk;

Fwpg;gpLq;fs;.

² flj;Jjpwdpd; gpize;j SI  myF  Ω −1 m −1 MFk;. kpfr; nra;Kiwahd

myF  vdf; fhl;Lf. ml;ltiz 13.1.2 Kd;itf;Ff.

flj;Jjpwd; %yk; fiurnyhd;wpy; mad;fspd; nrwpT njhlu;ghd

Kf;fpakhd jfty;fisj; jUk; vd;gij ml;ltiziag; gad;gLj;jp

typAWj;Jq;fs;.

² K ngWkhdk; njupe;j fiurnyhd;iwg; gad;gLj;jp R ia msg;gjhy;>

Nkw;gb rkd;ghL ,d; %yk; (R/A) fzpf;fg;gLk;.

A

l

R

kpd;tha;fs;

fiury;

123456
123456
123456
123456R

A
l
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 ² ml;ltiz 13.1.3 ,y; jug;gl;Ls;s juTfisg; gad;gLj;jp> fiurnyhd;iw

Ijhf;Ftjhy;> flj;JjpwdhdJ mz;zsthf nrwpTf;F tpfpjrkdhf

FiwtilAk; vdf; fhl;Lq;fs;. ,J Ijhd fiury;fSf;Nf kpfr; rupahdJ.

madpilf; ftu;r;rpfis vLj;Jf;fhl;b ,jid tpsf;Ff.

² Nkw;gb glj;jpy; jug;gl;Ls;s  A, l flj;J jpwd;fis msg;gjw;fhf

flj;Jjpwd; fyq;fs; gad;gLj;jg;gLk;. mtw;wpd; (l/A)  ngWkhdj;ij

flj;Jjpwd; mwpag;gl;l fiurnyhd;iwg; gad;gLj;jp jilj;jpwid

msg;gjd; %yKk;  rkd;ghl;ilg; gad;gLj;Jtjd; %yKk;

Jzpayhk;. ngUk;ghyhd flj;Jjpwd; fyq;fs;  mtw;wpd; (l/A)

ngWkhdkhdJ mz ;zsthf Mf mikAkhW

mikf;fg;gl;Ls;sd.

² kpd;tha;fSf;Ff; FWf;fhf mOj;j tpj;jpahrnkhd;iwg; gpuNahfpj;j

gpd; Xl;lj;ij mse;J Xkpd; tpjpiag; gpuNahfpg;gjhy;> ,jid msf;fyhk;.

R Ir; nra;Kiwapy; Jzpa KbahJ. fhuzk; Kidthf;fkhFk;. (mjhtJ

fiurypd; jilia khw;wpathW kpd;tha;fspy; gjhu;j;jq;fs;

tpLtpf ;fg ;gLtjhFk ; ) . cau ; k PbwDila MlNyhl ;lj ;ijg ;

gad;gLj;Jtjhy;> ,jid ,opthf;fyhk;. jilia msg;gjw;fhf ctPw;Rjd;

ghynkhd;wpidNah kPw;wu; ghyr; Rw;nwhd;wpidNah gad;gLj;jyhk;

(gupNrhjid 13.1.1 Ig; ghu;f;f).

² flj;Jjpwd; mstPLfspd; gpuNahfq;fs; gw;wpf; fye;JiuahLq;fs;.

² fiury;fspd; nrwpit msj;jy;.

² ePupd; Jha;ikiaj; Jzpjy; (ctu;jd;ikia msj;jy;).

² jhdpakzpfspd; cyu;jd;ikiaj; Jzpjy; (Dryness).

² Nrjdf; fiug;ghd;fspd; ePulf;fj;ijj; Jzpjy;.

² kz;zpy; ,aw;ifahd ePu; fhzg;gLk; ,lq;fisj; Jzpjy;.

² epakpg;Gf;fspd; rktYg; Gs;spfisj; Jzpjy;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid 13'1'1 ( fiury;fspd; flj;Jjpwid msj;jy;.fiury;fspd; flj;Jjpwid msj;jy;.fiury;fspd; flj;Jjpwid msj;jy;.fiury;fspd; flj;Jjpwid msj;jy;.fiury;fspd; flj;Jjpwid msj;jy;.

^,g;gupNrhjid Xu; Mrpupau; nra;J fhl;lyhf khj;jpuNk nra;jy; Ntz;Lk;.&

² xLf;fkhd  fhgd; Nfhy;fspuz;ilg; gad;gLj;jp> flj;Jjpwd; fynkhd;iw

mikAq ;fs ; . 230V/3V gbapwf ;F e piykhw ;w p xd ;w py pUe ;J

MlNyhl;lnkhd;iwg; gad;gLj;Jq;fs;. ghJfhg;ghf 3V/3V vdr; nrg;gQ;

nra;ag;gl;l kw;WnkhU epiykhw;wpiaAk; gad;gLj;jyhk;. kPw;wu; ghyj;jpd;

rkepiyg; Gs;spiaf; fz;Lgpbg;gjw;fhf jiyg;gd;dp (headphones) xd;iwg;

gad;gLj;Jq;fs;.
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      cU cU cU cU cU  13'1'1 13'1'1 13'1'1 13'1'1 13'1'1

² fhl;bia (Pointer) fhtypl;l fk;gpapd; kPJ ntt;NtW ,lq;fspy; itj;J>

jiyg;gd;dpapd; xyp ,opthFk; ,lj;ijg; ngWq;fs;.  jiyg;gd;dpia

fhjpy; mzpe;J nfhs;tJ mtrpaky;y.  R
1
/R

2
 =  R

3
/R

4
   Mifahy;> R

1
 I

fzpj;Jf; nfhs;syhk;> fiurypd; ntt;NtW khjpupfis ,l;L> xg;ghd

R
1
 ngWkhdq;fisg; ngw;W>  l/A Ig; gad;gLj;jp mtw;wpd;  k iaf;

fzpf;Ff.

² ntg;gepiy> nrwpT> kpd;gFnghUs; Mfpatw;iw khw;wp> gupNrhjidia

kPz;Lk; elj;Jq;fs;.

vr;rupf;ifvr;rupf;ifvr;rupf;ifvr;rupf;ifvr;rupf;if : kpd;jhf;F Vw;gLtijj; jtpu;g;gjw;fhf Kw;ghJfhg;G

 toptiffis Nkw;nfhs;f. ve;jnthU njhLg;igAk; nra;a

 Kd;du; jiyik kpd;dpypUe;J Jz;bj;Jf; nfhs;f.

MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.

mad; fjp$mm min-1

H+ 2.05

OH- 1.12

Na+ 0.29

K+ 0.42

NO
3

- 0.40

Cl- 0.42

SO
4

2- 0.88

Ca 2+ 0.67

ml;ltizml;ltizml;ltizml;ltizml;ltiz 13'1'1 ( mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd; mOj;jg; gbj;jpwd;  1V cm-1 ,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;,y; ePu;f; fiurypd;

mad;fspd; fjp (mad;fspd; fjp (mad;fspd; fjp (mad;fspd; fjp (mad;fspd; fjp (298 Kapy;apy;apy;apy;apy;&

² H + , OH- mad;fs; cau;fjpiaf; nfhz;bUg;gijf; ftdpf;fTk;> vdNt>

,t;tad;fs; flj;JtYtpw;F $ba gq;fspg;igr; nra;Ak;. cjhuzkhf>
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Ijhd HCl  fiurypy; flj;JtYtpw;F  H + mad;fs; 80 rjtPjk; gq;fspg;Gr;

nra;Ak;.

  khjpup             flj;Jjpwd;$ 

fha;r;rptbj;j ePu; 1 - 2

0.01 mol dm-3 KCl fiury; 1 480

0.10 mol dm-3 KCl fiury; 12 400

1.0 mol dm-3 KCl fiury; 110 000

fpzw;W ePu; 100 - 200

Foha; ePu; 50 - 150

fly; ePu; 40 000

ml;ltizml;ltizml;ltizml;ltizml;ltiz 13'1'2 ( ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;ntt;NtW ePu; khjpupfs; kw;Wk; fiury;fspd;

flj;Jjpwd;.flj;Jjpwd;.flj;Jjpwd;.flj;Jjpwd;.flj;Jjpwd;.

                                                                                         k/S m-1

nrwpT/ mol dm-3                 0 0C 18 0C 25 0C

1.0 6.543 9.820           11.173

0.10 0.7154 1.1194 1.2886

0.010 0.07751 0.12227 0.14114

ml;ltizml;ltizml;ltizml;ltizml;ltiz 13'1'3 ( KCl fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.fiury;fspd; flj;Jjpwd;.

NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;
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kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'2 ( rkepiyapYs;s kpd;tha;fisAk;> mtw;Wld;

njhlu;Gila kpd;tha;j; jhf;fq;fisAk; EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 03

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² cNyhf - cNyhf mad; kpd;thnahd;wpd;; mikg;ig tiuthu;.

² nghJthd cNyhf - cNyhf kpd;tha;j;jhf;fq;fSf;fhd kPSk; kpd;tha;j;

jhf;fq;fis cjhuzq;fhl;b vOJthu;.

² kpd;tha;f;Fk; fiurYf;Fk; ,ilNa mOj;j tpj;jpahrk; fhzg;gLfpd;wikia

tpgupg;ghu;.

² ntt;NtW tifahd kpd;tha;fis (thA kpd;tha;fs;> cNyhf - cNyhfmad;

kpd;tha;fs;> cNyhf- fiuahj cg;G kpd;tha;fs;> jho;j;Njw;W kpd;tha;fis)

tupg;glkhff; fhl;Lthu;.

² ntt;NtW tif kpd;tha;fSf;fhd kPSk; kpd;tha;j; jhf;fq;fis vOJthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² ntt;NtW tifahd  kpd;tha;fis mikj;Jf; fhl;Lf.

² rkdpiy epiyikapy; cNyhfj;jpw;Fk; fiurYf;Fk; ,ilapy; mOj;j

tpj;jpahrk; fhzg;gLfpd;wikiaf; Fwpg;gpLf.

² mj;jhf;fq;fis epak tbtpy; vOjpf; fhl;Lf. (jho;j;jy; jhf;fk;> kPpsy;FwpaPL>

ngsjpf epiy vd;git Kf;fpakhdit. kpd;dpurhadf; FwpaPlhf fhl;Lk;

tpjj;ijAk; vOjpf; fhl;Lf).

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid ( 13'2'1 ( mOj;jkhdpapd; gad;ghLmOj;jkhdpapd; gad;ghLmOj;jkhdpapd; gad;ghLmOj;jkhdpapd; gad;ghLmOj;jkhdpapd; gad;ghL

² ,uz;L kpd;tha;fisg; 'nghUj;jkhd tifapy;" vLg;gjhy;> fynkhd;W

fl;bnaOg;gg;gLfpd;wikia fhl;Lf. nghUj;jkhd (appropriately) vDk; gjj;jpd;

nghUisf; Nfhl;ghl;L uPjpapYk; (cg;Gg; ghyk; %yk;) nrad;Kiw %yKk;

(Ez;Lisg; gpupg;G %yk;) tpgupf;Ff.

² ePq;fs; mikj;j kpd;tha;fisj; njhFj;J mOj;jkhdpnahd;wpidf; nfhz;L

mtw;wpd; kpd;dpaf;f tpiria msTq;fs;. nghJthd mirAk; RUs;

fy;tNdhkhdp> etPd ,yf;f Nthy;w;Wkhdp Mfpatw;wpd; %yk; mtw;wpd;

kpd;dpaf;f tpiria msTq;fs;. re;ijapy; fpilf;Fk; 1.5 V fynkhd;wpd;

kpd;daf;ftpiria msg;gjd; %yk; cq;fsJ ngWNgWfis cWjpg;gLj;Jq;fs;.
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cU : cU : cU : cU : cU :  13'2'1 13'2'1 13'2'1 13'2'1 13'2'1

² epak nt];ld; (W eston) fl;kpak; fynkhd;wpidg; gad;gLj;jp> mOj;jkhdpia

msitapLq;fs; ,y;yhtpbd; lhdpay; fyk; my;yJ 1.5 V cyu; fyj;ijg;

gad;gLj;Jq;fs;.

² glj;jpy; fhl;bAs;sthW fyKidfisr; rupahfj; njhLq;fs;. ,y;iyNay;

rkepiyg; Gs;spiag; ngw KbahJ. ePq;fs; Mf;fpa fyq;fspd; kpd;dpaf;f

tpiria mOj;jkhdpapdhy; mse;J gjpT nra;Aq;fs;.

gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid  13'2'2( nts;sp - nts;spFNshiul;L kpd;tha; xd;wpidnts;sp - nts;spFNshiul;L kpd;tha; xd;wpidnts;sp - nts;spFNshiul;L kpd;tha; xd;wpidnts;sp - nts;spFNshiul;L kpd;tha; xd;wpidnts;sp - nts;spFNshiul;L kpd;tha; xd;wpid

Mf;Fjy;Mf;Fjy;Mf;Fjy;Mf;Fjy;Mf;Fjy;

² fhNjhl;lhf fhgd; kpd;tha; xd;wpidAk;> mNdhl;lhf (Vwj;jho 6cm ePskhd)

nts;spf; fk;gpnahd;wpidAk; gad;gLj;jp Ijhd HCl  fiurnyhd;iw my;yJ

NaCl  fiurnyhd;iw kpd;gFg;Gr; nra;Aq;fs;. mz;zsthf ,uz;L nrd;wp

kPw;wu; ePsj;ij fiurypy; mkpo;j;Jf. 3V NghJkhdJ. nts;spf;fk;gpapd;

me;jj;jpy; nts;is - eiu epwkhd AgCl   gbAk;. mjid Cl-  mad;fs;

mlq;fpAs;s fiurnyhd;wpy; ̂  KCl& mkpo;j;Jtjd; %yk;  Ag(s), AgCl(s)/Cl- (aq)

kpd;tha; mikf;fg;gLk;. xU Jsp AgNO
3
 I> AgCl  I nfhz;l KCl fiurypy;

Nru;j;J fiuriy epuk;gyhf;Ff. kpd;tha; mOj;jk; KCl fiurypd; nrwptpy;

jq;fpAs;sJ. (0.10 mol dm-3 - 0.29 V ; 1.0 mol dm-3 - 0.22 V ; epuk;gpa KCl fiury;

2.0 V )
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

kpd;tha;kpd;tha;kpd;tha;kpd;tha;kpd;tha; cjhuzk;cjhuzk;cjhuzk;cjhuzk;cjhuzk;  rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk; rkepiy kpd;tha;j; jhf;fk;

tiftiftiftiftif

cNyhf-cNyhf Cu (s)/Cu2+(aq)     Cu2+ (aq) + 2e  Cu (s)

mad; Ag (s)/Ag+(aq)      Ag+ (aq) + e  Ag (s)

cNyhfk;-fiuah Ag (s)/AgCl(s)/Cl-(aq)      AgCl (s) + e  Ag (s)+Cl-(aq)

cg;G Hg (l),/Hg
2
Cl

2
(s)/Cl-(aq)   Hg

2
Cl

2
(s) + e  Hg (l)+Cl-(aq)

thA Pt,H
2
(g)/H+(aq)      2H+(aq) + 2e  H

2
(g)

     

jho;j;Njw;wk; Pt/ Fe2+(aq),Fe3+(aq)      Fe3+(aq) + e  Fe2+(aq)

ml;ltiz ml;ltiz ml;ltiz ml;ltiz ml;ltiz  13'2'1 ( kpd;tha; tiffs;kpd;tha; tiffs;kpd;tha; tiffs;kpd;tha; tiffs;kpd;tha; tiffs;

² fiury;fspd; nrwpitAk;  ^cjhuzk;( Fe2+(aq, 1.0 mol dm-3& thAthapd;

mKf;fj;ijAk; ̂  cjhuzk;: H
2
(g, 1.0 bar& ) ngsjpf epiyiaAk; Fwpg;gpLjy;

Ntz;Lk; vd;gij vLj;Jf; fhl;Lq;fs;.
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'3 ( kpd;dpurhadf; fyq;fspd; ,ay;Gfis gupNrhjid

uPjpapy; Jzpthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² epak kpd;tha; vDk; gjj;ij tiuaWg;ghu;.

² epak Ijurd; kpd;thia tiuglkhff; fhl;Lthu;.

² epak Ijurd; kpd;thia xU khw;Nww;W kpd;thahf (reference electrode)

,dq;fhz;ghu;.

² kpd;thnahd;wpd; kpd;thaOj;jk; vDk; gjj;ij tiuaWg;ghu;.

² kpd;dpaf;f tpiria tiuaWg;ghu;.

² kpd;thnahd;wpd; epak kpd;tha; mOj;jj;ij tiuaWg;ghu;.

² kpd;thnahd;wpd; kpd;thaOj;jj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfisf;

Fwpg;gpLthu;.

² nrad;Kiwahd khl;Nlw;W kpd;tha;fshf> epak kpd;thiaAk; nts;sp -

nts;sp FNshiul;L kpd;thiaAk; Fwpg;gpLthu;.

² nrwpitj; Jzptjw;fhd xU El;g Kiwahf mOj;jkhdj;ijf; Fwpg;gpLthu;.

² rkepiy kpd;dpurhadf; fyq;fSf;fhd cjhuzq;fs; jUthu;.

² vspa kpd;tha;fis cs;slf;fpa rkepiy kpd;dpurhadf; fyq;fSf;fhd

kpd;tha;j; jhf;fq;fisAk; fyj;jhf;fq;fisAk; vOJthu;.

² nrad;Kiwf; fyq;fisAk;> rkepiyapy; cs;s fyq;fisAk; NtWgpupj;Jf;

fhl;Lthu;.

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

• vspa fynkhd;wpidAk; jhdpay; fynkhd;wpidAk; mikj;Jf; fhl;Lf.

• mtw;wpy; ,lk;ngWk; jhf;fq;fis vOJf.

• re;ijapy; fpilf;Fk; fynkhd;wpd; juj;ijj; JzpAk; tpjj;ijr; nra;J fhl;Lf.

fl;lisfs; gzpafj;jpdhy; jug;gl;Ls;s Fwpj;j juq;fis Kd;itf;f. (SLS

319, 1986, BSEN 60086 - 1: 1996)

• ePiu kpd;gFj;J> kpd;gFg;G epd;w gp;d;du;> fynkhd;W cUthFk; vd;gijr;

nra;J fhl;Lf. kpd;gFg;Gf; Nfhl;ghl;il tpsf;Ff.
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• re;ijapy; fpilf;Fk; rhjhuz gUkDila ,nyf;fpyhQ;Rf; fynkhd;wpid

neLf;fhf ntl;b mjd; cl;fl;likg;igf; fhl;Lf. mjd; kpd;tha;

jhf;fq;fisAk;> fyj; jhf;fj;ijAk; vOj topg;gLj;Jf.

• re;ijapy; fpilf;Fk; fynkhd;wpd; juj;ijj; JzpAk; tpjj;ijr; nra;J fhl;Lf.

fl;lisfs; gzpafj;jpdhy; jug;gl;Ls;s Fwpj;j juq;fis Kd;itf;f.

• epak Ijurd; kpd;thiaAk; Vida epakkpd;tha;fisAk; mwpKfk; nra;f.

fynkhd;wpd; kpd;dpaf;f tpiria mwpKfQ; nra;f. ePq;fs; mikj;j

nts;sp - nts;spf; FNshiul;L kpd;thia Vida kpd;tha;fSf;Fj; njhLj;J>

mOj;j tpj;jpahrj;ij gjpT nra;f.

• xNu tifahd ,uz;L kpd;tha;fisj; njhLg;gjhy; mOj;j tpj;jpahrk;

g+r;rpak; vdf; fhl;Lf.

• ru;tNjr Fwptof;fpd;gb epak Ijurd; kpd;tha;f;Fr; rhu;ghfNt kpd;tha;

mOj;jq;fs; msf;fg;gLk;. ,e;j epakg;gb epak nts;sp - nts;sp FNshiul;L

kpd;thapd; mOj;jk; 0.22 V MFk;. mt;thNw Vida epak kpd;thapd; kpd;tha;

mOj;jq;fisAk; fzpf;fyhk;. ,tw;iw VWtupirg;gb xOq;FgLj;Jtjdhy;>

kpd;dpurhadj; njhlu; ngwg;gLfpd;wJ vd;gijf; fhl;Lf.

• kpd;tha;j; jhf;fq;fisg; gad;gLj;jp fyj;jhf;;fq;fisg; ngWk; tpjj;ij

tpsf;Ff. E
fyk; 

= E
R
-E

L  
my;yJ E

fyk;  
= E

c
-E

A 
Ig; gad;gLj;jp> fynkhd;wpd;

xg;ghd kpd;dpaf;f tpiriag; ngWk; tpjj;ijAk; tpsf;Ff.

Kjd;ik fymLf;fpd; FwpaPLKjd;ik fymLf;fpd; FwpaPLKjd;ik fymLf;fpd; FwpaPLKjd;ik fymLf;fpd; FwpaPLKjd;ik fymLf;fpd; FwpaPL

(a) (b) (c) (d) (e)

(a)- kpd;fytLf;fpYs;s fyq;fspd; vz;zpf;if (xU fyk; kl;Lnkdpy; 1

Fwpg;gplg;gLtjpy;iy.)

(b)- fyj;jpd; ,urhadk;

() - FwpaPL ,y;iy - rhjhuz ,nyf;yhQ;rpf;fyk;

(L) - fhu ,nyf;yhQ;rpf;fyk;

(M ) - ,urf;fyk;

(C) - ypjpak; - MnO
2 
fyk;> Nrjd kpd;thAld;

(c)- fyj;jpd; tbtk;

R - tl;;lk;

F - jl;il

S - rJuk;

(d) - fyj;jpd; cz;ikahd gUkd; my;yJ gUkDld; njhlu;Gila FwpaPL

(e) - fyj;jpd; juk; - FwpaPL P,S,C vd;git gad;gLj;jg;gLk;. (juk; epwj;jpw;F

Vw;wthW ,Uf;Fk;)
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cjhuzk;

(a) (b) (c) (d) (e)

R 20 C (- 1.5V)

R 06 S (-.1.5V)

L R 44 ( 1.5V)

4 L R 44 (6V)

6 F 22 (9V)

C R 2016 (3V)

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

     Neu;Kbtplk;Neu;Kbtplk;Neu;Kbtplk;Neu;Kbtplk;Neu;Kbtplk;             kiwKbtplk;            kiwKbtplk;            kiwKbtplk;            kiwKbtplk;            kiwKbtplk;     kpd;dpaf;ftpir    kpd;dpaf;ftpir    kpd;dpaf;ftpir    kpd;dpaf;ftpir    kpd;dpaf;ftpir' ' ' ' ' /V

         Ag(s), AgCl(s)/Cl-

         (aq,1.0 mol dm-3 )

    rhu;ghf

    kw;iwa kpd;thapd;

    mOj;jk;   cjhuzk;
         E

fyk;
= E -E

khl;Nlw;;W

Cu(s)/Cu2+(aq,1.0 mol dm-3)   Ag(s), AgCl(s)/Cl-(aq) + 0.13

Ag(s), AgCl(s)/Cl-(aq) Zn(s)/Zn2+ (aq, 1.0 mol dm-3)    - 0.98
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'4 ( gy;NtW tiff; fyq;fis EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ntt;NtW tifahd nra;Kiwf; fyq;fis ,dq;fhz;ghu; (Kjd;ikf; fyq;fs;>

Jizf;fyq;fs;> vupnghUl;fyq;fs;> xspkpd;dpurhadf; fyq;fs;).

² Kjd;ikahd nra;Kiwf; fyq;fSf;F cjhuzq;fs; jUthu;. (vsp;a fyk;>

lhdpay;; fyk;> ,nyf;fpnshQ;rpf; fyk;> ypjpak; fyk;).

² ntt;NtW Kjd;ikr; nrad;Kiwf; fyq;fspd; rpwg;gpay;Gfisg;

gl;baw;gLj;Jthu;.

² Kjd;ikr; nra;Kiwf; fyq;fspd; kpd;tha;j; jhf;fq;fisAk;>

fyj;jhf;fq;fisAk; vOJthu;.

² fyq;fisAk;> fy mLf;FfisAk; NtWgLj;jpf; fhl;Lthu;.

² epakf; FwpaPLfisg; gad;gLj;jp> fytLf;Ffis ,dq;fhz;ghu; (,urhadk;>

tbtk;> gUkd;> gad;ghL).

² Jizf;fyq;fSf;F cjhuzq;fhl;Lthu; (<ar; Nrkpg;Gf; fyk;> NiFe fyk;>Ni-

Cd fyk;> Ni- cNyhf Ijiul;Lf; fyk;).

² Nkw;gb Jizf;fyq;fspy; Vw;w - ,wf;f nrad;Kiwapy; mlq;fpAs;s

jhf;fq;fis vOJthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

• Nkw;gb 13.2 Mk; 13.3Mk; nraw;ghLfspy; ngupJk; Nfhl;ghl;L uPjpapNyNa

tplaq;fs; Kd;itf;fg;gl;ld. gpuNahf uPjpapy; gad;gLj;jg;gLk; fyj;jpy;

fl;lhakhf xl;lk; ngwg;gLjy; Ntz;Lk;. mjd;gb> kpd;tha;j; jhf;fq;fNsh>

fyj;jhf;fNkh vt;tifapYk;> rkepiyj; jhf;fkhfhJ vd;gij tpsf;Fq;fs;.

rf;jpapaypy; tUk; fpg;]; rf;jp> ntg;gTs;Siw> ve;jpug;gp vd;gtw;iw ,jDld;

gz;GuPjpahf njhlu;GgLj;Jq;fs;.

• nrad;Kiwapy; gad;gLj;jg;gLk; ntt;NtW tiffisr; Nru;e;j fyq;fs;

njhlu;ghfg; gapYjy;> kpd;dpurhadj;jpd; kpf Kf;fpakhd Xu; mk;rkhFk;

vd;gjw;fhd fhuzq;fis tpsf;Fq;fs;.

• Jizf;fyq;fis kpd;Ndw;Wk; NghJk;> mit kpd;dpwf;fkilAk; NghJk; epfOk;

jhf;fq;fis ntt;Ntwhff; fye;JiuahLq;fs;.

• fyq;fspd; Nru;khdkhf kpd;fytLf;Ffis mwpKfQ; nra;Aq;fs;.

kpd;fytLf;FfSf;fhf Nthy;w;wsT> Vw;wk;> Xl;lk; Mfpa gjq;fs;

gpuNahfpf;fg;gLk; tpjj;ij tpgupf;Ff. xU fyj;jpd; myfhf "Ah" I

mwpKfg;gLj;Jf.

• fyq;fs;> kpd;fytLf;Ffspd; tpidj;jpwidr; nrad;Kiwapy; fye;JiuahLf.
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Cell Symbol Electrolyte (+) Pole (-) Pole Reaction at (+) Pole Reaction at  (-) Pole Cell reaction

(Cathode reaction) (Anode reaction)

Normal Leclanche - NH
4
Cl/ZnCl

2
C/MnO

2
Zn 2MnO

2
+2H

2
O+2e Zn          Zn2+ + 2e        2MnO

2
+Zn+2NH

4
Cl

cell 2MnOOH+2OH
-         

2MnOOH+[Zn(NH
3
)

2
]Cl

2

Alkali cel L Alkali metal C/MnO
2

Zn MnO
2
+2H

2
O+2e Zn+2OH

-
MnO

2
+Zn+2H

2
O

hydroxide(KOH)            Mn(OH)
2
+2OH

-
       Zn(OH)

2
+2e           Mn(OH)

2
+Zn(OH)

2

Murcury cell M Alkali metal HgO Zn HgO+H
2
O+2e                  Zn+2OH- HgO+Zn+H

2
O

hydroxide(KOH)     Hg+2OH-       Zn(OH)
2
+2e            Hg+Zn(OH)

2

Lihtium cell C Nrjd  ;   MnO
2

 Li             Mn(IV) Mn(II) or           Li Li++e LimZ MnO
2 
Ds; ,urhad ;

kpd;gFnghUs; Mn(VI) uPjpapycs;nsLf;fg;gLfpd;wJ
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fyk;                 kpd;gFnghUs; mNdhl;L  fhNjhl;L  ,wf;fj;jpd; NghJ  ,wf;fj;jpd; NghJ

mNdhl;Lj; jhf;fk;** fhNjhl;L jhf;fk; **

<aNrkpg;Gf; fyk;  H
2
SO

4
Pb PbO

2
Pb(s) + SO

4

2-(aq) PbO
2
(s) + 4H+(aq) + SO

4

2-(aq) + 2e

    PbSO
4
(s) + 2e PbSO

4
(s) + 2H

2
O(l)

epf;fy; - fy;rpak; fyk; KOH(aq) Cd Ni(OH)
3

Cd(s) + 2OH-(aq) Ni(OH)
3
(s) + e

NiO(OH)     Cd(OH)
2
 + 2e Ni(OH)

2
(s) + OH-(aq)

epf;fy;-,Uk;G fyk; NiFe KOH(aq) Fe NiO(OH) Fe(s)+2OH- Fe(OH)
2

NiO(OH)(s) + e

                       +2e Ni(OH)
2
(s) + OH-(aq)

epf;fy; - cNyhf KOH(aq) MH* NiO(OH) MH(s) + OH-(aq) NiO(OH)(s) + H
2
O(l) + e

Ijiul;Lf;fyk;       M(s) + H
2
O(l) + e Ni(OH)

2
(s) + OH-(aq)

* =  LaNi
5
, Mg

2
Ni, FeTi Nghd;w rpwg;ghd fyg;GNyhfq;fs; ,jw;fhfg; gad;gLj;jg;gLk;. ,tw;Wf;Fg; ngUksT Ijurid

Nrkpf;Fk; Mw;wy; cz;L. gjhu;jj;jpd;  1 cm3 ,y; Vwj;jho 1 dm3  H
2
 (g) I Nrkpf;fyhk;. ,t;thwhd Ijiul;L  MH vDk;

FwaPl;bdhy; fhl;lg;gLk;. cjhuzk; :     LaNi
5
H

6

** = fyj;ij kpd;Ndw;Wk; NghJ ,jw;F vjpuhd jhf;fk; (gpd;jhf;fk; ) epfOk;.



99

vupnghUl; fyq;fs;.vupnghUl; fyq;fs;.vupnghUl; fyq;fs;.vupnghUl; fyq;fs;.vupnghUl; fyq;fs;.

² kpd;dpurhad kpd;tha;j; jhf;fq;fSf;fhf Gwj;NjapUe;J jhf;fpfs;

njhlu;r;rpahf toq;fg;gLk; kpd; ,urhadf; fyk; vupnghUs; fyk;

vdg;gLk;. <u;iejurDk;> <nuhl;rprDk;> kw;Wk; nkNjDk; <nuhl;rprDk;

,jw;fhfg; ngUk;ghYk; gad;gLj;jg;gLk;. fhu KOH fiurNy ngUk;ghYk;

kpd;gFnghUshf mikAk;. ngUk;ghYk; Ed;Kidnfhz;l (porous) fhgd;

- epf;fy; kpd;tha;fNs gad;gLj;jg;gLk;. <u;iejurd;> <nuhl;rprd; vupnghUs;

fyj;Jf;Fupa jhf;fk; tUkhW.

xl;rpNaw;wk;( 2H
2
(g) + 4OH-(aq)    4H

2
O(l) + 4e

jho;j;jy;( O
2
(g) + 2H

2
O(l) + 4e 4OH-(aq)

nkNjd; - <nuhl;rprd; vupnghUs; fyj;Jf;Fupa jhf;fk; tUkhW:

xl;rpNaw;wk;( C H
4
(g) + 2H

2
O(l)   CO

2
(g) + 8H+(aq) + 8e

 jho;j;jy;( 2O
2
(g) + 8H+(aq) + 8e         4H

2
O(l)
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'5 ( kpd;gFg;gpd; NghJ kpd;rf;jpia ,urhadr; rf;jpahf

khw;Wk; nrad;Kiwf;fhf g+u;j;jpnra;a Ntz;ba

Njitfis ,dq;fhz;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 03

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  gpupif mOj;jk;> gpd;Kfkpd;dpaf;f tpir> cau; Nthy;w;wsT Mfpatw;iw

tiuaWg;ghu;.

² gpupif mOj;jk;> gpd;Kfkpd;dpaf;f tpir> cau; Nthy;w;wsT Mfpatw;wpd;

gpuNahfq;fisAk; gpur;rpidfisAk; Fwpg;gpLthu;.

² vspa kpd;gFnghUnshd;wpd; gpupif mOj;jj;ij guprPyid uPjpapy; Jzpthu;.

² tiff;Fupa kpd;gFg;Gj; njhFjpf;fhf  I-E tisapfis tiuthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² 13'5'1 Mk; gupNrhjidia elj;jp> gpupif mOj;jk;> gpd;Kfkpd;dpaf;ftpir>

cau; Nthy;w;wsT Mfpa gjq;fis tpsf;Ff.

gupNrhjid 13.5.1 ntt;NtW kpd;gFg; nghUs;fSf;fhd gpupifgupNrhjid 13.5.1 ntt;NtW kpd;gFg; nghUs;fSf;fhd gpupifgupNrhjid 13.5.1 ntt;NtW kpd;gFg; nghUs;fSf;fhd gpupifgupNrhjid 13.5.1 ntt;NtW kpd;gFg; nghUs;fSf;fhd gpupifgupNrhjid 13.5.1 ntt;NtW kpd;gFg; nghUs;fSf;fhd gpupif

mOj;jj;ijj; Jzpjy;.mOj;jj;ijj; Jzpjy;.mOj;jj;ijj; Jzpjy;.mOj;jj;ijj; Jzpjy;.mOj;jj;ijj; Jzpjy;.

mOj;jkhdp

4 - 6 V
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² Nkw;gb Rw;iw mikj;J> mjd;%yk mkpyk; Jkpf;fg;gl;l ePu;> Ijhd NaOH

fiury;> Ijhd  CuSO
4
 fiury; Mfpatw;iw fhgd; kpd;tha;fisg; gad;gLj;jp

kpd;gFg;Gr; nra;Aq;fs;. mOj;jkhdpapdhy;  V  ,id khw;wp clNd kpd;

xl;lj;ijg; gjpT nra;Aq;fs;. mt;thNw CuSO
4
 fiurnyhd;wpid nrg;G

kpd;tha;fisg;gad;gLj;jp kpd;gFg;Gr; nra;J fpilf;Fk; ngWNgWfisAk; gjpT

nra;Aq;fs;. ,jw;fhd I-E tisapfis tiuf.

² ePq;fs; jahupj;Jf; nfhs;sf; $ba Ag(s),AgCl(s)/Cl-(aq) kpd;tha;fs; ,uz;ilg;

gad;gLj;jp> Ijhd  HCl fiurnyhd;wpid kpd;gFg;Gr; nra;J fpilf;Fk;

I-E tisapid tiuAq;fs;.

² ngWNgWfisf; fye;JiuahLq;fs;.

MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.

²²²²² gpupif mOj;jk;.gpupif mOj;jk;.gpupif mOj;jk;.gpupif mOj;jk;.gpupif mOj;jk;.

kpd;gFg;G Xl;lk; fzprkhd msTf;F mjpupf;fj; njhlq;Fk; re;ju;g;gj;jpy;

gpuNahfpf;fg;gLk; mOj;jkhFk;. ,J gpupif Nthy;w;wsT vdTk; miof;fg;gLk;.

²²²²² gpd;Kfkpd;dpaf;f tpirgpd;Kfkpd;dpaf;f tpirgpd;Kfkpd;dpaf;f tpirgpd;Kfkpd;dpaf;f tpirgpd;Kfkpd;dpaf;f tpir

Xl;lj;Jf;F vjpuhfj; njhopw;gLk; mOj;jk; my;yJ kpd;dpaf;f tpir MFk;.

²²²²² cau; Nthy;w;wsT cau; Nthy;w;wsT cau; Nthy;w;wsT cau; Nthy;w;wsT cau; Nthy;w;wsT / kpif Nthy;w;wsT kpif Nthy;w;wsT kpif Nthy;w;wsT kpif Nthy;w;wsT kpif Nthy;w;wsT (Over Potential)

miuj; jhf;fq;fSf;fhd ntg;gtpaf;fkhfj; Jzpag;gl;l jho;j;jy;

mOj;jj;Jf;Fk;> gpupNrhjid uPjpapy; Jzpag;gl;l jho;j;jy; mOj;jj;jpw;Fk;

,ilapyhd tpj;jpahrk; MFk;. ,J xt;nthU fyj;jpw;Fk; jdpj;JtkhdJ.

²²²²² tiff;Fupa tiff;Fupa tiff;Fupa tiff;Fupa tiff;Fupa      I-E     tisapfs;.tisapfs;.tisapfs;.tisapfs;.tisapfs;.

I

gpupifNthy;w;wsT   E

mz;zsthf 1.70V

I

E

Ijhd  H
2
SO

4
, Pt my;yJ  C

kpd;tha;fs;> Neu; kpd;Xl;lk;

(DC).

Ijhd H
2
SO

4
, Pt my;yJ  C kpd;tha;fs;

MlNyhl;lk; (AC).
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I

cau;Nthy;w;wsT   E

I

E

CuSO
4
 fiury;> Pt my;yJ  C

kpd;tha;fs;> NeNuhl;lk;.  (DC).

CuSO
4
 fiury;> Cu mNdhl;L>

Cu  my;yJ NtW fNjhl;L>

NeNuhl;lk;  (DC).
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'6 ( vspa mad; njhFjpfspd; kpd;gFg;gpd; tpisTfis

vjpu;T$Wthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  kpd;gFg;ig> xU rf;jpr; Nrkpg;Gr; nrad;Kiwahf ,dq;fhz;ghu;.

² vspikahd kpd;gFnghUs; njhFjpfspd; kpd;gFg;G tpisTfis

vjpu;T$Wthh;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (
² kpd;gFg;gpd; tpisTfs;> gpujhdkhf kpd;gFnghUspd; jd;ikapd; kPJk;>

gpuNahfpf;fg;gLk; mOj;j tpj;jpahrj;jpd; kPJk;> kpd;tha;fspd; jd;ik

kPJk;> ntg;gepiyapd; kPJk;> fiurypd; nrwptpd; kPJk; jq;fpAs;sJ. xU

re;ju;g;gj;jpy; ahNjDk; kpd;thapd; kPJ ,uz;L my;yJ ,uz;Lf;F

Nkw;gl;l jhf;fq;fs; epfo ,lKz;L. fiurypd; ntg;gepiy> nrwpT>

Nthy;w;wsT> kpd;tha;fspd; jd;ik Mfpatw;iwf; fl;Lg;gLj;Jtjd; %yk;>

mj;jhf;fq;fisf; fl;Lg;gLj;jyhk;. ,tw;wpd; eilKiwg; gpuNahfq;fisg;

nghUj;jkhd ,lq;fspy; fye;JiuahLq;fs;.

² ePiu kpd;gFj;J> il-Ijurd; (<iujurd; ) > il-xl;rprd; (<nuhl;rprd;)

thAf;fisr; NrfupAq;fs;. NrUk; thAf; fdtsTfis mz;zsthf

mse;J thAtpd; msTf;Fk; gha;e;j xl;lj;jpd; msTf;Fk; ,ilapyhd

njhlu;ig msT uPjpapy; Nehf;Fq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

• ePiu kpd;gFj;jy; (mkpyk; Jkpf;fg;gl;l / %yk; Jkpf;fg;gl;l )

mNdhl;by; : 4OH-(aq)        O
2
(g) + 2H

2
O(l) + 4e

fhNjhl;by; : 2H
2
O(l) + 2e          H

2
(g) + 2OH-(aq)

• nrg;G kpd;tha;fisg; gad;gLj;jp CuSO
4 
ePuf;fiuriy kpd;gFg;G nra;jy;.

mNdhl;by;  : Cu(s)           Cu2+(aq) + 2e

fhNjhl;by;  : Cu2+(aq) + 2e            Cu(s)

• gpshw;wpdk; kpd;tha;fisg; gad;gLj;jp> CuSO
4 
ePu;f;fiuriy kpd;gFg;G

nra;jy;.

mNdhl;by; : 4OH-(aq)                 O
2
(g) + 2H

2
O(l) + 4e

fhNjhl;by;   : Cu2+(aq) + 2e          Cu(s)

• fhgd; kpd;tha;fisg; gad;gLj;jp NaCl
  
ePu;f;fiuriy kpd;gFg;Gr; nra;jy;

mNdhl;by; : 2Cl-(aq)      Cl
2
(g)  + 2e

fhNjhl;by; : 2H
2
O(l) + 2e                H

2
(g) + 2OH-(aq)
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'7 ( mupg;igf; fl;Lg;gLj;jj;jf;f Kiwfis EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² mupg;G xU kpd;dpurhadr; nrad;KiwahFk; vd ,dq;fhz;ghu;.

² kpd;dpurhad uPjpapy; mupg;igf; fl;Lg;gLj;Jthu;.

² <UNyhf mupg;ig tpgupg;ghu;.

² fNjhl;Lg; ghJfhg;gpw;F cjhuzq;fis fhl;Lthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² <u cNyhf mupg;G Xu; kpd;dpurhadr; nrad;KiwahFk; vdf; Fwpg;gpLf.

jhf;Fjpwd; NtWghl;ilf; nfhz;l ntt;NtW cNyhfq;fs; <u Clfj;jpy;

xd;Wlndhd;W njhLifaile;jpUf;ifapy;> epfOk; mupg;ig tptupAq;fs;.

jdp cNyhfj;jpYk;> ntt;NtW ,lq;fspy; ntt;NtW fl;likg;G

fhzg;gLtjhYk; #oypy; epfOk; khw;wq;fshYk; (cjhuzk; xl;rprd; nrwpT)

mupg;G epfo VJthFk; vd;gij vLj;Jf; fhl;Lq;fs;. kfdPrpak; /  ,Uk;G

(my;yJ rpq;F /ehfk; ) Mfpatw;iwg; gad;gLj;jp <UNyhf mupg;G njhlu;ghd

gupNrhjidia elj;Jq;fs;.

² fhNjhl;Lg; ghJfhg;G gpuNahfpf;fg;gLk; eilKiwr; re;ju;g;gq;fis vLj;Jf;

fhl;Lq;fs;. nts;sPaj;jpdhy; ,Uk;igg; ghJfhg;gjw;Fk;> rpq;F

cNyhfj;jpdhy; ,Uk;igg; ghJfhg;gjw;Fk; ,ilapyhd NtWghl;il vLj;Jf;

fhl;Lq;fs;.

² ,urhad Kiwfs; %yk; cNyhf Nkw;gug;ig ,urhad uPjpapy; capu;g;gw;w

epiyia milar; nra;tjd; %yk; mt;TNyhfj;ijg; ghJfhj;jyhdJ

capu;g;gw;wjhf;fk; (passivation)  vdg;gLk;. ngUk;ghYk;> ,Uk;G xl;rpNaw;wg;gLk;

my;yJ nghRNgw;whf (mad; nghRNgw;W) khw;wg;gLk;. xl;rpNaw;wj;Jf;fhf

Fwpj;j gjhu;j;jj;ij mNdhl;lhfg; gad;gLj;jp> mg;NghJ ntsptplg;gLk;

xl;rprd; %yk; xl;rpNaw;wk; epfo;j;jg;gLk;.



105

MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.

² fy;thdp mupg;G fy;thdp mupg;G fy;thdp mupg;G fy;thdp mupg;G fy;thdp mupg;G /<UNyhf mupg;G<UNyhf mupg;G<UNyhf mupg;G<UNyhf mupg;G<UNyhf mupg;G/ rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G rkdpyp cNyhf mupg;G

mjhtJ tpOkpa cNyhfnkhd;Wld; my;yJ cNyhfk; my;yhj

flj;jpnahd;Wld; (fhNjhl;L) cs;sNghJ Vw;gLk; kpd;njhLifapd; (ngsjpf

njhLif cl;gl) tpisthf mupg;G kpd;gFnghUnshd;wpy; cNyhfk; Ntfkhf

mupg;giljy; MFk;.

"fhNjhl;Lg; ghJfhg;G tpisT" fhuzkhf Nrhbap;y; Fiwe;j mupg;G

vjpu;g;Gila mjhtJ> capu;g;ghd cNyhfk; mjpf mstpYk;> mjpf

mupg;G vjpu;g;Gila mjhtJ tpOkpa cNyhfk; Fiwe;j mstpYk; mupg;Gf;F

cs;shFk;. cNyhfr; Nrhb njhLifAWk; re;jpapNyNa mjpf Nrjk; Vw;gLk;.

<UNyhf re;jpapypUe;J mg;ghw; nry;Yk; NghJk; mupg;gpd; tPjk; FiwtilAk;.

²²²²² capu;g;gw;w jhf;fk;. capu;g;gw;w jhf;fk;. capu;g;gw;w jhf;fk;. capu;g;gw;w jhf;fk;. capu;g;gw;w jhf;fk;. (Passivation)

,q;F cNyhfj;jpd; kPJ mJ NkYk; mupg;giltJ jtpu;f;fg;gLk; tifapy;

typikahd capu;g;gw;w Nkw;gug;G glynkhd;W jhdhfNt Njhd;wr; nra;ag;gLk;.

nghJthf> ,J xU rpy %yf;$Wfs; msT jbg;gile;j xl;irl;L my;yJ

iej;jpiul;Lg; glykhFk;. fiwapy; cUf;if capu;g;gw;wjhf;Ftjw;fhf

iej;jpupf; mkpyj;ijg; gad;gLj;jyhk;. Nkw;gug;gpYs;s gpwnghUs;fs;

ePf;fg;gl;L ghJfhg;G xl;irl;Lg; glynkhd;W mjd; kPJ gbar; nra;ag;gLk;.

GNshuPd; njhlu;ghd nray;fSf;fhf epf;fy; cNyhfj;ijg; gad;gLj;jyhk;.

,q;F fpilf;Fk; epf;fy; GNshiul;Lg; glyk; fhuzkhf cNyhfk; capu;g;gw;w

epiyia milAk;.

²²²²² fNjhl;Lg; ghJfhg;G.fNjhl;Lg; ghJfhg;G.fNjhl;Lg; ghJfhg;G.fNjhl;Lg; ghJfhg;G.fNjhl;Lg; ghJfhg;G.

mjhtJ cNyhfnkhd;wpid kpd;dpurhadf;fynkhd;wpd; fhNjhl;lhf

khw;Wtjd; %yk; mjid mupg;gpypUe;J ghJfhg;gNj ,k;KiwahFk;. ghJfhf;f

Ntz;ba cNyhfj;ij kpd;dpurhadf; fyj;jpd; mNdhl;lhfj; njhopw;gLfpd;w>

NkYk; $Ljyhd jhf;fKila (,yFthf mupg;Gf;F cs;shfj;jf;f)

cNyhfnkhd;Wld; njhLifailAkhW itg;gjd; %yNk ,J elj;jg;gLk;.

ngUk;ghYk;> cUf;F> ePu;f; Foha;fs;> vupnghUs; Foha;fs;> fsQ;rpaj;

njhl;bfs;> rhf;F NkilfspYs;s cUf;Fg; ghyq;fs;> fg;gy;fs;> flypy;

,Ue;J vz;nza; ngWk; ,lq;fspy; mikf;fg;gl;Ls;s Nkilfs;> jiuapy;

mike;Js;s vz;nza; fpzWfs; Nghd;wtw;wpy; fhNjhl;Lg; ghJfhg;Gj;

njhFjp gad;gLj;jg;gLk.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'8 ( Ngustpyhd kpd; njhFg;G Kiwfis EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² Ngustpyhd cw;gj;jpfSf;fhg; gad;gLj;jg;gLk; ifj;njhopy; kpd;gFg;Gr;

nrad;Kiwfisf; Fwpg;gpLthu;. (Nrhbaikjnuhl;irl;L cw;gj;jp -

gpupnkd;jfl;Lf; fyq;fs;> Nrhbak; cw;gj;jp - lTd; fyk;> mYkpdpak;

cw;gj;jp Hall-Heroult fyk; > kpd;Nrjdj; njhFg;G )

² ifj;njhopy; uPjpapy; kpd; njhFg;Gr; nrad;Kiwia gad;gLj;Jtjd;

mD$yq;fisf; Fwpg;gpLthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² ,q;F Fwpj;j ngsjpf - ,urhadtpay; Nfhl;ghLfisg; gw;wpf;

fye;JiuahLq;fs;. tpNrlkhf ifj;njhopy; cw;gj;jpfs; njhlu;ghd

rpwg;Gf;fis vLj;Jf; fhl;Lq;fs;. (%yg;nghUl;fs;> #oy;> gpwnghUl;fs;>

NtW ifj;njhopy;fSld; njhlu;Gfs;> tUlhe;j cw;gj;jp> gjhu;j;jq;fspd;

gpuNahfk; Nghd;wit).

² Kjd; Kjyhf elj;jg;gl;l kpd; Nrjdj; njhFg;G vd;w tifapy;

Nfhy;Ng jhf;fj;ij mwpKfQ; nra;Aq;fs;.

² mf;fpuNyhiej;jpiuy; (Acrylonitrile ) ,id fhNjhl;L ePu; ,UgFjpahf;fk;

(Hydrodimarisation) %yk; mbNghiej;jpiuy; (Adiponitrile) Mf khw;Wtij

mwpKfQ; nra;Aq;fs;. (mbNghiej;jpiuy;> ieNyhd; 6>6 cw;gj;jp

nra;tjw;fhf %yg;nghUl;fshfpa mbgpf;F mkpyj;jpdJk; vl;rhnkjapy;

nll;uhmikdpdJk; njhlf;fg; gjhu;j;jkhFk;).

MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.

kpd;Nrjdj; njhFg;Gkpd;Nrjdj; njhFg;Gkpd;Nrjdj; njhFg;Gkpd;Nrjdj; njhFg;Gkpd;Nrjdj; njhFg;G

² nfhy;Ng jhf;fk;nfhy;Ng jhf;fk;nfhy;Ng jhf;fk;nfhy;Ng jhf;fk;nfhy;Ng jhf;fk;

C H
3
COO-Na+ ePu; fiuriy kpd;gFg;gjhy; mNdhl;by; <Njd; fpilf;Fk;.

C H
3
COO- - e CH

3
COO.       CO

2
 + CH

3

.    CH
3
CH

3

CH
3

.
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• mbNghiej;jpiuy;  njhFg;GmbNghiej;jpiuy;  njhFg;GmbNghiej;jpiuy;  njhFg;GmbNghiej;jpiuy;  njhFg;GmbNghiej;jpiuy;  njhFg;G

acrylonitrile

HOOC(CH
2
)

4
COOH   (CH

2
CH

2
CN)

2
 H

2
N(CH

2
)

6
NH

2

Nylon 6,6

kpd;njhFg;igf; ifj;njhopypy; ghtpg;gjhy; Vw;gLk; mD$yq;fs;.kpd;njhFg;igf; ifj;njhopypy; ghtpg;gjhy; Vw;gLk; mD$yq;fs;.kpd;njhFg;igf; ifj;njhopypy; ghtpg;gjhy; Vw;gLk; mD$yq;fs;.kpd;njhFg;igf; ifj;njhopypy; ghtpg;gjhy; Vw;gLk; mD$yq;fs;.kpd;njhFg;igf; ifj;njhopypy; ghtpg;gjhy; Vw;gLk; mD$yq;fs;.

² kpd;tha;fspy; miuj; jhf;fq;fs; epfOfpd;wikahy;> Fwpj;j tpisTfs;

ntt;Ntwhf kpd;tha;fspy; ntsptplg;gLk;.

² tpisTfis Ntwhf;FtJ ngUk;ghYk; Njitg;gLtjpy;iy.

² xl;lk;> mOj;j tpj;jpahrk; Nghd;w kpd; khwpfisf; fl;Lg;gLj;jyhdJ>

nghwpKiw khwpfis (mKf;fk;> ntg;gepiy) fl;Lg;gLj;JtjpYk;

,yFthdJ.

² mOj;jj;ijf; fl;Lg;gLj;Jtjd; %yk; Njitahd / Fwpj;j jhf;fq;fis

kl;Lk; epfor; nra;ayhk;.

² jhf;f tPjk; Neubahf Xl;;lk; %yk; fl;Lg;gLj;jg;gLfpd;wikahy;> Cf;fpfs;>

ntg;gepiy Nghd;w fhuzpfs; ngUk;ghYk; ftdj;jpy; vLf;fg;gLtjpy;iy.

H
2
O

H
2

Adiponitrile
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 13'0 ( g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;g p u Nahfu P j pa py ;  Kf ;f paj ;Jtk ;  ngWk ;

kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.kpd;dpuhradj; njhFjpfis EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 13'9 ( ifj;njhopy; uPjpapy; Kf;fpakhd xU Njhw;wg;glhf

kpd; Kyhkpliy EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² kpd; tPo;gbTf;Fk; kpd; cNyhf Kyhkp;lYf;Fk; ,ilapyhd NtWghl;il

vLj;Jf; fhl;Lthu;.

² kpd; cNyhf Kyhkplypd; epge;jidfspy; nry;thf;Fr; nrYj;Jk;

fhuzpfisf; Fwpg;gpLthu;.

² nghJthd kpd; cNyhf Kyhkply; njhFjpfs; rpytw;wpd; fl;likg;igAk;

kpd; cNyhf Kyhkply; epge;jidfisAk; Fwpg;gpLthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² kpd; KyhkplYf;Fk;> (Fwpg;ghd kpd; cNyhf KyhkplYf;Fk;) kpd;dpdhy;

cNyhfnkhd;wpidf; fhNjhl;bd; kPJ gbar; nra;tjw;Fk; ,ilapyhd

NtWghLfis vLj;Jf; fhl;Lq;fs;.

² Kyhkplypd; cWjpg;ghL> gpufhrk;> ,urhad jhf;Fk; jd;ik ,y;yhik

(capu;g;gw;w jd;ik)> nghwpKiw ,ay;Gfs;> gjhu;j;jq;fSld; ,Wf;fkhfg;

gpize;jpUj;jy;> ntbg;Gf;fs; kw;Wk; rpuha;g;Gf;fs; mw;wjhf ,Uj;jy;>

jbg;Gk; Gwj;Njhw;wKk; rPuhf ,Uj;jy; Mfpad Kyhkplypd; gpujhdkhd

,ay;GfshFk; vdf; Fwpg;gpLq;fs;.

² kpd; Kyhkplypd; jukhdJ gpd;tUk; fhuzpfspy; jq;fpapUf;Fk; vdf;

Fwpg;gpLq;fs;.

kpd;gFnghUspd; jd;ikAk; Jha;ikAk;> mad; nrwpT> ntg;gepiy> pH,

xl;l mlu;j;jp> fiurypYs;s Vida mad;fspd; jd;ik> mOj;j

tpj;jpahrk;> mNdhl;bd; Jha;ik> ghj;jpuj;jpd; tbtk;> fhNjhl;L kw;Wk;

mNdhl;bd; rhu;gstpyhd mikT> Kyhkplg;gLk; ghtidg; nghUspd;

Jha;ikAk; Nkw;gug;gpd; jd;ikAk;.
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MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.MrpupauJ tpupthf;fYf;fhd topfhl;ly;.

²²²²² vspikahd eilKiwr; rhj;jpakhd kpd; cNyhf Kyhkply;vspikahd eilKiwr; rhj;jpakhd kpd; cNyhf Kyhkply;vspikahd eilKiwr; rhj;jpakhd kpd; cNyhf Kyhkply;vspikahd eilKiwr; rhj;jpakhd kpd; cNyhf Kyhkply;vspikahd eilKiwr; rhj;jpakhd kpd; cNyhf Kyhkply;

njhFjpfs;.njhFjpfs;.njhFjpfs;.njhFjpfs;.njhFjpfs;.

nrg;G kpd; cNyhf Kyhkply;.nrg;G kpd; cNyhf Kyhkply;.nrg;G kpd; cNyhf Kyhkply;.nrg;G kpd; cNyhf Kyhkply;.nrg;G kpd; cNyhf Kyhkply;.

CuSO
4
.5H

2
O  (200 - 250 g), nrwpe;j  H

2
SO

4
  (15 - 25) cm3  > n[yw;wpd; kpfr;

nrhw;g msT Mfpatw;iw 1 dm3 ePupy; fiuf;Ff.

nghUj;jkhd ntg;gepiy :    20 -40 0C

xl;l mlu;j;jp :  20 - 50 m A  cm-2

mNdhl;L :  nrg;G cNyhfk;

epf;fy; kpd; cNyhf Kyhkply;epf;fy; kpd; cNyhf Kyhkply;epf;fy; kpd; cNyhf Kyhkply;epf;fy; kpd; cNyhf Kyhkply;epf;fy; kpd; cNyhf Kyhkply;

NiSO
4
.7H

2
O  250 g" NiCl

2
  45 g> Nghupf; mkpyk; (H

3
BO

3
& 30 g, rpwpjsT

rf;fupd; Mfpatw;iw  1 dm3  ePupy; fiuf;Ff.

nghUj;jkhd ntg;gepiy    : 40 -70 0C

xl;l mlu;j;jp  : 20 - 50 m A  cm-2

mNdhl;L                    : epf;fy; cNyhfk;

FNuhkpak; kpd; cNyhf Kyhkply;.FNuhkpak; kpd; cNyhf Kyhkply;.FNuhkpak; kpd; cNyhf Kyhkply;.FNuhkpak; kpd; cNyhf Kyhkply;.FNuhkpak; kpd; cNyhf Kyhkply;.

FNuhkpf;F xl;irl;L (CrO
3
)  200 g, nrwpe;j H

2
SO

4
   1 dm3 ePupy;

fiuf;Ff.

nghUj;jkhd ntg;gepiy   : 40 0C - 55 0C

xl;l mlu;j;jp  : 100 - 200 m A cm-2

mNdhl;L  : <a cNyhfk;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.1 ( gz;gwp uPjpahd gFg;gha;T gupNrhjid %yk;

fw;wad;fis ,dq;fhz;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 07

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² Rthiyr; Nrhjid %yk; fw;wad;fis ,dq;fhz;ghu;.

²  Rthiyapd; epwj;ij mjw;F xj;j fhyy; epwkhiyia nfhz;L

tpsf;Fthu;.

² tPo;gbthf;fy; Kiw %yKk; mjid njhlu;e;J ntt;NtW Nrhjidg;

nghUl;fspy; tPo;gbTfspd; fiujpwid cgNahfpj;Jk;; fw;wad;fiis

,dq;fhz;ghu;.

² fiujpwd; ngUf;fj; jj;Jtj;jpd; mbg;gilapy;> tPo;gbTfspd; fiujpwid

tpsf;Fthu;.

² fhuf; fiuriyr; Nru;g;gjd; %yk; mNkhdpak; maid ^N H
4

+ &

,dq;fhz;ghu;.

² gl;baw;gLj;jg;gl;l fw;wad;fis> mf;fw;wad;fspd; mad;Nru;itfspd;

fiujpwd; ngUf;fj;jpd; mbg;gilapy; Ie;J $l;lq;fshf tFg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² jug;gl;l fyitapy; cs;s fw;wad;fis Rthiy gupNrhjid %yk;

,dq;fhz mDkjpAq;fs;.

² njhlu;Gila fhyy; epwkhiyia gad;gLj;jp Rthiyapd; epwj;ij

tpsf;Fq;fs;.

² nfhLf;fg;gl;l khjpupapYs;s fw;wad;fis ,dq;fhz khztu;fis

topg;gLj;Jq;fs;.

² FNshiul;Lf;fs;> ry;igl;Lf;fs;> Ijnuhl;irl;Lf;fs;> fhgNdw;Wf;fs;

vd;gtw;wpd; K
sp
ngWkhdq;fis xg;gpLk;gb gzpAq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

Rthiyr; NrhjidRthiyr; NrhjidRthiyr; NrhjidRthiyr; NrhjidRthiyr; Nrhjid

² Vwj;jho vy;yh fw;wad;fSk; Rthiyg; gupNrhjidapd; nghOJ mZf;fis

cUthf;Ffpd;wd. Rthiyapd; epwk; jho; rf;jpAila fhyy; epwkhiyAld;

njhlu;Ggl;lJ. mUl;lg;gl;l mZtpypUe;J ,yj;jpud;fs; jho; rf;jp kl;lj;jpw;F

ghAk; NghJ fhyg;gLk; fl;Gyd; xspf;Fupa fjpu;g;Ng Rthiyf;F fhuzkhf

mikfpd;wJ.
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² ngUk;ghyhd s FO %yfq;fs; mUl;lg;gLtjw;Fj; Njitahd rf;jp ^ E&

nghJthfr; rpwpaJ.

cjhuzk; : Na

  fhyy;   fhyy;

cU 14.1.1 : Na ,d; ghu;itg; Gyd; gFjpapYs;s ,yj;jpudpay; gha;r;rYld;

  njhlu;Gila NfhLfs;.

tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;tPo;gbthf;fy; %yk; ,dk; fhzg;gLk; fw;wad;fs;

² tPo;gbthf;fy; %yk; fw;wad;fs; ,dk; fhzg;gLk;. d7 d8, d9, d10 ,yj;jpud;

fl;likg;Gila fw;wad;fspd; tPo;gbT Nkyjpf mNkhdpahtpy; fiue;J

mtw;wpd; cWjpahd rpf;fy;ad;fis KiwNa cUthf;Ffpd;wd.

MX ,d; K
sp

 10-7 mol2  dm-6 I tplf; FiwT vdpd;> M 2+ > MX Mf tPo;g;gbtilAk;.

M 2+(aq) + X2- (aq)    MX(s)

(d7) [Co(NH
3
)

6
]2+ - itf;Nfhy;epwk; (d10) [Zn(NH

3
)

6
]2+ - epwkw;wJ

(d8) [Ni(NH
3
)

6
]2+ - fLk;ePyk;       (d10) [Ag(NH

3
)

6
]+ - epwkw;wJ

(d9) [Cu(NH
3
)

6
]2+ - kapy;ePyk;       (d10) [Cd(NH

3
)

6
]2+ - epwkw;wJ

² mNkhdpak; cg;Gf;fs;> fhuf; fiurYld; (NaOH, KOH , Ca(OH
2 
) mNkhdpah

thAit ntsptpLfpd;wd.

cjhuzk; : 

  
M * mUl;lg;gl;l epiyapYs;s mZ

jiuepiyapYs;s mZM 0

4P

3P

cwpQ;ry;
^589 nm)

cwpQ;ry;
^330 nm)

,
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fw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiwfw;wad;fspd; fyitia gpupg;gjw;fhd gbKiw

² gz;gwp uPjpahd gFg;gha;T tPo;gbT Kiw%yk; fw;wad;fspd; fyitia

gFg;gha;e;J Ie;J fl;lq;fshf gpupf;fg;gLfpd;wJ. ,g;gFg;gha;T KiwahdJ

Nju;T tPo;gbthf;fy; jj;Jtj;ij mbg;gilahff; nfhz;lJ.

$l;lk; - 1$l;lk; - 1$l;lk; - 1$l;lk; - 1$l;lk; - 1

xU fyitf; fw;wad;fisf; nfhz;l fiurypDs; Fspu;e;j Ijhd HCl   fiuriy

Nkyjpfkhf Nru;f;Fk; nghOJ   Ag+" Pb2+, Hg
2
2+  mad;fs; kl;Lk; fiujpwd; mw;w

FNshiul;Lf;fshf tPo;gbthf;fg;gLfpd;wJ.

          K
sp

 = 1.0 × 10-10 mol2 dm-6

         K
sp 

= 1.0 × 10-5 mol2 dm-6

         K
sp

 = 1.0 × 10-18 mol4 dm-12

² jho; K
sp 
ngWkhdj;ijAila ,t;FNshiul;Lfspd; mad;ngUf;fk;

,yFthf fiujpwd; ngUf;fj;jpYk; mjpfupg ;gjhy; ,yFthf

tPo;gbthfpd;wd.

² kw;iwa gFjpahff; fiuaf; $ba FNshiul;Lf;fspy; K
sp 
cau;thf

,Ug;gjhy; mt;tad;fs; fiurypy; fhzg;gLfpd;wd.

² nrwpe;j HCl  ,d; Kd;dpiyapy;  [PbCl
4
]2-my;yJ[PbCl

3
]- cUthFtjdhy;>

PbCl
2
 fiutijj; jLg;gjw;fhf HCl(aq)  Fspu;e;j> Ijhd HCl Mf Nru;f;fg;-

gLfpd;wJ.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; II

² $l;lk; I ,y; fiujpwdw;w FNshiul;Lf;fis mfw;wpa gpd; ngwg;gLk;

tbjputk; njhlu;e;Jk; mkpyj; jd;ikAilajhf ,Uf;Fk;. ,t;tb

jputj ;j pD}lhf H
2
S nrYj;Jk ; NghJ kpfTk; jho ;thd K

sp

ngWkhdj;ijAila fiujpwd; kpff; Fiwe;j ry;igl;Lf;fs; khj;jpuk;

tPo;tbthf;fg;gLfpd;wd.

Pb2+ (aq) PbS(s)  ^fWg;G&     Sn2+ (aq)  SnS(s) ^kQ;rs; fgpyk;&

Cu2+ (aq) CuS(s)  ̂ fWg;G&     Sn4+ (aq)  SnS
2
(s) (kQ;rs;&

Hg2+ (aq) HgS(s)  ̂fWg;G&     Sb3+ (aq)  Sb
2
S

3
(s) ^nrk;kQ;rs;&

Bi3+ (aq)  Bi
2
S

3
(s) ̂fWg;G&     As3+ (aq)  As

2
S

3
(s) (kQ;rs;&

Cd2+ (aq)  CdS(s)  ^nrk;kQ;rs;&
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 K
sp(pbs) 

  = 7× 10-28 mol2 dm-6 K
sp(SnS)

      = 1× 10-26 mol2 dm-6

 K
sp(Cus) 

  = 4× 10-36 mol2 dm-6

3sp(SbS )K
 
    = 1× 10-93 mol5 dm-15

 K
sp(Hgs)

   = 1× 10-52 mol2 dm-6

2 3sp(As S )K     = 1× 10-22 mol5 dm-15

2 3sp(Bi S ) K = 1× 10-97 mol5 dm-6

 K
sp(CdS)

  = 8× 10-27 mol2 dm-6

² H
2
S f;F

² tb jputk; mkpyj; jd;ikahdjhf ,Ug;gjhy; Ijurd; mad; nrwpT

cau;thf cs;sJ. vdNt H + nghJ mad; tpistpdhy; H
2
S ,d;

$l;lw; gpupif Fiwf;fg;gLfpd;wJ. ,jdhy;> fiurypy; S2- nrwpT

Fiwf;fg;gLfpd;wJ. vdNt> cau; K
sp 
ngWkhdKila  M n2+" Zn2+" Co2+"

Ni2+ mad;fs; tPo;gbthjy; jLf;fg;gLfpd;wJ.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; III

² $l;lk; II ,y; ngwg;gLk; tbjputj;ij nfhjpf;f itg;gjd; %yk; fiue;Js;;s

H
2
Smfw;wg;gLk;. gpd;du; tbjputk; rpy epkplq;fSf;F nrwpe;j HNO

3
cld;

nfhjpf;fr; nra;Ak; NghJ    Fe2+, Fe3+ Mf xl;rpNaw;wg;gLfpd;wJ. fiurYf;F

gpd;du;  N H
4
Cl,  N H

4
OH Nru;f;fg;gLfpd;wJ.

Fe3+ (aq) Fe(OH)
3
 (s) ̂ nrq;fgpyk;&

3sp(Fe(OH)K    = 1× 10-28 mol3 dm-9

Al3+ (aq) Al(OH)
3
 (s) ̂ntz;zpw-

3sp(Al(OH) )K    = 1× 10-33 mol3 dm-9

       tPo;gbT)

Cr3+ (aq) Cr(OH)
3
 (s) ̂ gr;ir&

3sp(Cr(OH) )   K    = 1× 10-31 mol3 dm-9

² N H
4
Cl (aq)  N H

4

+ (aq) + Cl- (aq)

NH
4
OH (aq)  N H

4

+ (aq) + OH- (aq)

NH
4
OH  Xu; nkd;%yk;. vdNt fiurypy;  O H-  nrwpT kpfTk; jho;thf
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,Uf;Fk;. N H
4
Cl  fiurypy; ,Ue;J ngwg;gLk; N H

4
+ mad;fs; rkepiyia

,lJ gf;fkhf ,lk;ngaur; nra;tjd; %yk; fiurypy; O H- madpd;

nrwpT kpfTk; Fiwtilfpd;wJ. kpfTk; rpwpa K
sp

 ngWkhdKila Al3+"

Fe3+" Cr3+ Ijnuhl;irl;Lf;fspd; mad; ngUf;fk; fiujpwd; ngUf;fj;ij

tpl mjupfupg;gjhy;>   Al [OH]
3
 , Fe [OH]

3
, Cr [OH]

3 
tPo;gbthfpd;wd. cau;

K
sp 
ngWkhdKila Ijnuhl;irl;Lf;fs; fiury; epiyapy; cs;sd.

² K
sp
 ngWkhdq;fs;.

2 sp(Zn(OH) K = 1× 10-5 mol3 dm-9

2sp(Zn(OH) K   = 1× 10-17 mol3 dm-9

2sp(Ca(OH) )K   = 1× 10-5 mol3 dm-9

2sp(Mn(OH) ) K  = 1× 10-14 mol3 dm-9

2sp(Mg(OH) )K
 
 = 1× 10-11 mol3 dm-9

2sp(Co(OH) )   K = 1× 10-16 mol3 dm-9

2sp(Ni(OH) )K     = 1× 10-16 mol3 dm-9

² Fe(OH)
2 
 ,d; K

sp 
1× 10-14 mol3 dm-9. vdNt>  N H

4
Cl   Kd;dpiyapy; Fe(OH)

3

Kw;whf tPo;gbTwhJ. vdNt Nrhjidg; nghUl;fisr; Nru;f;f Kd;G

Fe2+ ,dhy;> Fe3+ Mf xl;rpNaw;wg;gl Ntz;Lk;.

² Ni2+(d8), Cu2+(d9), Zn2+(d10) Mfpad cWjpahd mikNdh rpf;fy; mad;fis

cUthf;Ftjd; %yk; fiury; epiyapy; fhzg;gLfpd;wd.

$l;lk; $l;lk; $l;lk; $l;lk; $l;lk; IV

² $l;lk; III ,y; ngwg;gLk; tbjputk;  O H-  I nfhz;bUg;gJld;> %y

Clfkhf cs;sJ. ,f; fiurypD}lhf  H
2
S  I nrYj;Jk; nghOJ

H
2
S $l;lw; gpupifapdhy; cUthFk;   H +(aq),  O H- fshy; mfw;wg;gLk;.

vdNt> rkepiy tyJGwkhf efu;tjhy;> H
2
S gpupif mjpfupf;fg;gl S2-

mad; nrwpT fiurypy; mjpfupf;Fk;.

H
2
S(aq)  2H + (aq) + S2- (aq)

        +

  OH- (aq)

                    H
2
O(l)

² fiurypy;  S2- nrwpT mjpfkhf ,Ug;gjhy;> fiujpwd; ngUf;fk; $ba

M n2+" Zn2+" Co2+"Ni2+ Mfpatw;wpd; ry;igl;Lf;fs; tPo;gbthfpd;wd.

Zn2+ (aq) ZnS (s) K
sp(ZnS)

     = 1× 10-21 mol2 dm-6

   ̂ nts;is&
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  Mn2+ (aq) MnS (s) K
sp(MnS)

     = 1× 10-25 mol2 dm-6

   ̂,sk;rptg;G&

  Co2+ (aq) CoS(s) K
sp(CoS)

     = 1× 10-23 mol2 dm-6

    ^fWg;G&

  Ni2+ (aq) NiS (s) K
sp(NiS)

     = 1× 10-28 mol2 dm-6

    (fWg;G&

$l;lk; V

² $l;lk; IV ,y; ngwg;gLk; tbjputj;ij nfhjpf;fr; nra;J H
2
S  I

mfw;wpa gpd; rpwpjsT N H
4
Cl  IAk; Nkyjpf   N H

4
OH IAk; Nru;f;fTk;.

fiuriy ntg;gNkw;wpa gpd;du; (NH
4
)

2 
CO

3
 fiuriyr; Nru;f;fTk;.  Ca2+,

Sr2+ , Ba2+ mad;fs; fhgNdw;Wf;fshf tPo;gbTWk;.

Ca2+(aq)    CaCO
3
(s) K

sp
 = 3x10-9  mol2  dm-6

Sr2+ (aq)  SrCO
3
(s) K

sp
 = 1x10-10 mol2  dm-6

Ba2+(aq) BaCO
3
(s) K

sp
 = 5x10-9  mol2  dm-6

² $l;lk; V ,y; ngwg;gl;l tbjputj;jpd; xU gFjpf;F ,U Nrhbak;

Ijurd; ngh];Ngw;W Nru;j;J nkd;#lhf;fTk;. ntz;zpw gspq;FUthd

 tPo;gbthFk;.



-116-

Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.2 ( gz;gwp Kiwapyhd gFg;gha;T %yk; gupNrhjid

uPjpahf md;dad;fis ,dq;fhz;Nghk;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² tPo;gbthf;fy; %yk; my;yJ NtWKiw %yk; md;dad;fis ,dq;fhz;ghu;.

² md;dad;fs; cUthf;Fk; Nru;itfspd; fiujpwd; ngUf;fj;jpd; mbg;gilapy;

md;dad;fs; tPo;g;gbtjiy tpsf;Fthu;.

² mkpyq;fspy; tPo;gbTfspd; fiujpwid mt;td;daq;fspd; ,ay;Gfspd;

(jd;ikapd;) mbg;gilapy; tpsf;Fthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² tPo;gbthf;fy; Kiwikia cgNahfpj;J> khjpupapy; cs;s md;dad;fis

,dk;fhz mDkjpAq;fs;.

² mtjhdq;fSf;fhd rkd;ghLfis vOJtjw;F cjTq;fs;.

² mkpyq;fspy; tPo;gbTfs; fiutij mt;td;dad;fspd; ,ay;gpd; mbg;gilapy;

tpsf;Fq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² Fwpj;j gupNrhjidfs; %yk;> Cl-,  Br-, I-, S2-, SO
4
2-, SO

3
2-, CO

3
2-, NO

2
-, NO

3
-  ,

PO
4

3- Mfpa md;dad;fis ,dq;fhz KbAk;.

Cl-,  Br-, I- fhd Nrhjid fhd Nrhjid fhd Nrhjid fhd Nrhjid fhd Nrhjid

      

     

 Ag+(aq) + X- (aq)    AgX(s)

nts;sp Viyl;Lf;fspd;  nts;sp Viyl;Lf;fspd;  nts;sp Viyl;Lf;fspd;  nts;sp Viyl;Lf;fspd;  nts;sp Viyl;Lf;fspd;  K
sp

 ngWkhdq;fs;ngWkhdq;fs;ngWkhdq;fs;ngWkhdq;fs;ngWkhdq;fs;

K
sp

(AgCl) = 2 × 10-10 mol2 dm-6

K
sp

(AgBr) = 5 × 10-13 mol2 dm-6

K
sp

(AgI) =    8 × 10-17 mol2 dm-6

Note: AgI tPo;gbT kpifahd nrwpe;j N H
3 
,y; fiuAk;

japu; Nghd;w nts;is

kQ;rs;kQ;rs;kQ;rs;kQ;rs;kQ;rs;
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² AgCl ,d; fiujpwd; ngUf;fk; cau;thf ,Ug;gjhy;> [Ag(NH
3
)

2
]+  rpf;fy;

cUthtjw;F Ag+(aq)Nghjpa msT fiurypy; cz;L. Mdhy; AgI ,d;

fiujpwd; kpf rpwpaJ. vdNt> fiurypy; [Ag+] kpfr; rpwpaJ.

           kw;Wk;kw;Wk;kw;Wk;kw;Wk;kw;Wk;               mad;fSf;fhd tpNrl gupNrhjidmad;fSf;fhd tpNrl gupNrhjidmad;fSf;fhd tpNrl gupNrhjidmad;fSf;fhd tpNrl gupNrhjidmad;fSf;fhd tpNrl gupNrhjid

²

² nrk;kQ;rs; epwj;jpypUe;J gr;ir epwkhf

khWfpd;wJ.

²

² ghy; epwk; Njhd;Wk;. njhlu;e;J

nrYj;j ghy; epwk; mw;Wg; NghFk;.

   

² (fgpy rptg;G thA ntspNaWk;).

   ,  f;fhd gupNrhjidf;fhd gupNrhjidf;fhd gupNrhjidf;fhd gupNrhjidf;fhd gupNrhjid

² ,t; mad;fspd; ePu; fiurYf;F   BaCl
2
  Nru;f;Fk; nghOJ ntz;zpw

tPo;gbT cUthFk;. Ijhd HCly; ,t;tPo;gbTfspd; fiujpwid

cgNahfpj;J mtw;iw NtWgpupj;J mwpa KbAk;.

fWg; G

fiuAk;. thA ntsptplg;gLk;.

⇌
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 nkd; mkpykhf ,Ug;gjhy;> mad;fs;  mad;fshy;

mfw;wg;gLfpd;wJ.

²

,q;F  xU td;mkpykhf ,Ug;gjhy;>  mad;fs; mad;fshy;

mfw;wg;glhJ.

iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd iej;jpNuw;Wf;fhd  ;gupNrhjid (fgpy tisa gupNrhjid);gupNrhjid (fgpy tisa gupNrhjid);gupNrhjid (fgpy tisa gupNrhjid);gupNrhjid (fgpy tisa gupNrhjid);gupNrhjid (fgpy tisa gupNrhjid)

² iej;jpNuw;W cg;G fiurYf;F Fspu; (aq) I Nru;f;fTk;. nrwpe;j

 rpy Jspfis Nrhjidf; Fohapd; cl;Gwkhf tbe;J nry;YkhW

ftdkhf tpLf. jputq;fs; re;jpf;Fkplj;jpw; fgpy epwkhd tisankhd;W

Njhd;Wtijf; fhz;f.

mNkhdpah NrhjidmNkhdpah NrhjidmNkhdpah NrhjidmNkhdpah NrhjidmNkhdpah Nrhjid

² mYkpdpak; JhisAk;  Ak; Nru;j;J #lhf;Fk; NghJ NO
3

-

mNkhdpahthf jho;j;jg;gLk;.

  ,w;fhd gupNrhjid,w;fhd gupNrhjid,w;fhd gupNrhjid,w;fhd gupNrhjid,w;fhd gupNrhjid

²  fiurYf;F nrwpe;j  Nru;j;j gpd; mNkhdpak; nkhypg;jpNuw;iw

Nru;j;J nkd; #lhf;Ff. kQ;rs; epw tPo;gbT cz;lhFk;. kQ;rs; epwkhd

mNkhdpak; nghRnghnkhypg;jpNuw;W tPo;gbthdJ> mNkhdpahtpy; fiuAk;

jd;ikahdJ.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa%yfq ;fs ; > mad;fs ; Nru ;itfs; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.3 ( ntt;NtW fjpu;g;Gf;fspd; rf;jp msTf;Fk;> %yf;$W

mZf;fspd; rf;jp kl;lj;jpw;Fk; ,ilapyhd

,ilntspia nghUj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ntt;NtW tifahd epwkhiyfhl;bapay; Kiwfis ,dq;fhz;ghu;.

² cwpQ;ry; epwkhiyfshf epwkhdKiw> fl;GydhFk; epwkhiy> mZ

cwpQ;ry; epwkhiy Mfpatw;iw tpsf;Fthu;.

² Rthiy xspkhdj;ij fhyy; jj;Jtj;jpw;F cjhuzkhf tpgupg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² (UV/Vis) Gw Cjh fl;GydhFk; epwkhiykhdp> mZ cwpQ;ry; epwkhiykhdp>

> Rthiy xspkhdkhdp Mfpatw;wpd; glq;fis fhz;gpj;J> njhopw;ghl;il

khztu;fSf;F tpsf;Fq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² rlg;nghUl;fSldhd kpd;fhe;j fjpu;tPrypd; ,ilj;jhf;fKk;> mZf;fs;/

%yf;$Wfspdhy; cwpQ;rg;gLk; rf;jpANk cwpQ;ry; epwkhiyapay; Kiwapd;

jj;Jtkhf mikfpd;wd.

² mZf;fs; (rpy %yf;$Wfs;) rf;jp Kjy;fSld; ,ilj;jhf;fkiltjhy;

mUl;lg;gl;L> mjid njhlu;e;J mZf;fs; (rpy %yf;$Wfs;) rf;jpia

fhyy; nra;jy;> fhyy; epwkhiyapaypd; jj;Jtkhf gad;gLj;jg;gLfpwJ.

² gpd;tUtd gw;wpa jfty;fis ngWjtw;F epwkhiy fhl;bapay;

gad;gLj;jg;glyhk;.

- mZf;fs;> %yf;$Wfs; gw;wpa jfty;.

- xU %yf;$wpy; mZf;fspd; xOq;fikg;G.

- ,urhadg; gpizg;gpd; jd;ikia mwptjw;F.

- %yf;$w;W ,ay;Gfs;.

- rpy ,urhadj; jhf;fq;fspd; tPjk;.

² kpd;fhe;j fjpu;tPry;fs; rlg;nghUl;fSld; ,ilj;jhf;fk; GupAk; nghOJ

gpd;tUtdtw;Ws; xd;W my;yJ xd;wpw;F Nkw;gl;l epfo;Tfs; eilngW-

fpd;wd.
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- cwpQ;ry;

- fhyy;

- njwpg;G

- rpjwy; Nghd;wd.

I. cwpQ;ry; epwkhiy fhl;bapay;;cwpQ;ry; epwkhiy fhl;bapay;;cwpQ;ry; epwkhiy fhl;bapay;;cwpQ;ry; epwkhiy fhl;bapay;;cwpQ;ry; epwkhiy fhl;bapay;;

² ,k;Kiwapy; mZf;fs; my;yJ %yf;$Wfspd; khjpup Clhf kpd;fhe;j

miyfs; nrYj;jg;gl;L> cwpQ;rg;gl;l fjpu;tPry; msf;fg;gLfpwd. cwpQ;ry;

epwkhiy cwpQ;rg;gl;l fjpu;tPrypd; mstpw;Fk;> fjpu;tPrypd; miy

ePsj;jpw;Fk; (mjpu;ntz;) vjpNu tiuG tiutjd; %yk; ngwg;gLk;.

² cwpQ;ry; epwkhiyapaypy; kpd;fhe;j fjpu;tPrypd; nrwpT> mZf;fSld;

%yf;$WfSld; ,ilj;jhf;fkilAk; Kd;dUk; gpd;dUk; msf;fg;gLk;.

² khjpupapd; Nkw;gug;G Fwpj;j miyePsk; nfhz;l fjpu;tPry;fis

cwpQ;Rk;. mNjNtisapy;> cwpQ;rg;glhj NtW miyePsq;fis nfhz;l

fjpu; tPry;fSf;F xj;j epwq;fisj; njwpg;gilar; nra;fpd;wd.

² xspGftpLk; Nkw;gug;G> Fwpj;j miy ePsq;fis nfhz;l fjpu;tPry;fis

cwpQ;Rfpd;wd. NtW miyePsq;fisf; nfhz;l fjpu;tPry;fis jk;%Nl

nry;y mDkjpf;fpd;wd.

² xU nghUs; ntz;zpwkhf Njhd;Wk; NghJ mJ vy;yhf; fjpu;tPry;fisAk;

rkkhfj; njwpg;gilar; nra;fpd;wd. xU nghUs; fWg;G epwKilajhf

Njhd;Wk; NghJ mJ kpf rpwpjsT fjpu;fis njwpg;gilar; nra;fpd;wJ.

xU nghUs; epwkw;wjhf ,Uf;Fk; nghOJ mJ 400 - 800 nm (vy;yh

epwq;fSk;) miyePsk; cs;s fjpu; tPry;fis jk;%Nl nry;y

mDkjpf;fpd;wd.

² xU nghUs; ePyepwKilajhf ,Uf;Fk; nghOJ> cjhuzkhf nrg;G(II)

ry;Ngw;W  fiury; fl;GydhFk; epwkhiyapy; cs;s fjpu;fspy; ePyepwf;

fjpu;g;gpd; epug;G epwj;ij (complementry colour)  cwpQ;Rfpd;wd. Mdhy;>

cwpQ;rg;gl;l fjpu;fs; ahTk; fhyg;gLtjpy;iy. nghJthf %yf;$Wfs;

rf;jpia cwpQ;Rtjhy;> mUl;lg;gLfpd;wd. gpd;du; ,r;rf;jp gpizg;Gfspd;

mjpu;tpd; NghJ (Vibrate) my;yJ %yf;$Wfspd; Row;rpapd; NghJ

,of;fg;gl;L jiu epiyia milfpd;wd.

epwkhd Kiw (epwkhd Kiw (epwkhd Kiw (epwkhd Kiw (epwkhd Kiw (Colorimetry)))))

epwkhdkhdp (Colorimeter) xU fiurypd; Fwpj;j epwk; vt;tsT vd

jPu;khdpf;f cjTk;. ,J fiurypy; Fwpj;j epwj;ij cUthf;ff; $ba ,urhadg;

nghUl;fspd; nrwpit jPu;khdpf;f gad;gLj;jg;gLk;. ,J xU fiurypDhlhf

flj;jg;gLs;s xspapd; msit msg;gjd; %yk; njhopw;gLfpd;wJ.
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xU fiurypYs;s rpy %yf;$Wfspd; nrwpT khw;wkilAk; nghOJ kpd;fhe;j

fjpu;tPrypd; fl;GydhFk; gpuNjrj;jpd; ̂400 - 800 nm&  nrwptpy; khw;wk; Vw;gLk;.

,jd; mbg;gilapy; nra;ag;gLk; gFg;gha;T epwkhdk; vdg;gLk;. (fjpu;tPrypd;

nrwptpy; khw;wq;fs; Vw;gLtjw;F fhuzk; fiurypy; cs;s %yf;$Wfs;

fjpu; tPriy cwpQ;RtNj).

Gw Cjh Gw Cjh Gw Cjh Gw Cjh Gw Cjh / fl;GydhFk; epwkhiykhdk; (fl;GydhFk; epwkhiykhdk; (fl;GydhFk; epwkhiykhdk; (fl;GydhFk; epwkhiykhdk; (fl;GydhFk; epwkhiykhdk; (UV/ visible)

cU 14.3.1  - Gw Cjh fl;GydhFk; epwkhiykhdpcU 14.3.1  - Gw Cjh fl;GydhFk; epwkhiykhdpcU 14.3.1  - Gw Cjh fl;GydhFk; epwkhiykhdpcU 14.3.1  - Gw Cjh fl;GydhFk; epwkhiykhdpcU 14.3.1  - Gw Cjh fl;GydhFk; epwkhiykhdp

² xU fiury; khjpup epwkw;wjhf ,Uf;Fk; nghOJ mf;fiurypy; fl;Gyd;

gFjpapypUe;J fjpu;tPry;fis cwpQ;Rtjpy;iy. Mdhy; Cjh fle;j

fjpu;tPry;fis cwpQ;Rk;.

² GwCjh/ fl;GydhFk; (UV/Vis ) epwkhiykhdk; gpujhdkhf fiurypYs;s

fjpu;tPriy cwpQ;Rk; $Wfis gFg;gha;T nra;tjw;F gad;gLk;. ,f;$Wfs;

Nrjdr; Nru;itfs;> cNyhf rpf;fy;fs; Nghd;witahFk;.

² GwCjh/ fl;GydhFk; (UV/Vis epwkhiy) epwkhiykhdj;jpd; njhopy;El;gk;

xU khjpupapdhy; (cwpQ;Rk; $Wfs;) cwpQ;rg;gLk; xspapd; msit

my;yJ Fwpj;j miyePsKila fjpu;tPriy rhu;e;jJ.

² epwkhiykhd gz;gwpgFg;G> fdkhd gFg;G ,uz;bw;Fk; gad;gLk;.

tpNrlkhf Nrjdr; Nru;itfspd; fl;likg;ig fz;lwpa gad;gLk;.

cjhuzk; DNA Cjh fle;j fjpu;fis cwpQ;Rk;. xU khjpupapy; cs;s

DNAapd; nrwpT> cwpQ;rg;gl;l Cjhfle;j fjpu; tPry;fspd; msit

msg;gjd; %yk; fz;lwpag;gLk;.

tpy;iy-(Collimating lens)

tbfl;b (Filter)

fiury; fiug;ghd

xspf;fyk; (Barrier type photocell)
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mZ cwpQ;ry; epwkhiykhdk; mZ cwpQ;ry; epwkhiykhdk; mZ cwpQ;ry; epwkhiykhdk; mZ cwpQ;ry; epwkhiykhdk; mZ cwpQ;ry; epwkhiykhdk; (Atomic absorption spectrometry) (AAS)

² mZ cwpQ;ry; epwkhiy xl;rprd; mrw;wypd; Rthiyapd; cau;

ntg;gepiyapy;> khjpupia mZ Mf;Fk;. kpd;fhe;j fjpu;g;ghdJ

khjpupapDhlhf nrYj;jg;gLk; NghJ mZtpYs;s ,yj;jpud; rf;jpia

cwpQ;rp  cau;rf;jp kl;lj;jpw;F mUl;llg;gLk;. xt;nthU jhz;lypd;

(transition ) NghJk; mfj;JwpQ;rg;gLk; rf;jp fjpu;g;G Fwpj;j miy ePsj;Jld;

njhlu;GilaJ.

² xU fjpu;tPriy RahjPd mZf;fisf; nfhz;l khjpupapD}lhf nrYj;Jk;

nghOJ mf;fjpu;tPrypd; xU gFjp jiuepiyapYs;s mZf;fspdhy;

cwpQ;rg;gLk;.

² cwpQ;rg;gLk; fjpu;tPrypd; msT jiuepiyapYs;s mZf;fspd;

vz;zpf;iff;F Neu; tpfpjrkkhf ,Uf;Fk;.

II. mZf;fhyy; epwkhiy(Rthiy gupNrhjid)mZf;fhyy; epwkhiy(Rthiy gupNrhjid)mZf;fhyy; epwkhiy(Rthiy gupNrhjid)mZf;fhyy; epwkhiy(Rthiy gupNrhjid)mZf;fhyy; epwkhiy(Rthiy gupNrhjid)

     Atomic emission spectroscopy (Flame test)

cU 14.3.3 Rthiy xspkhdpcU 14.3.3 Rthiy xspkhdpcU 14.3.3 Rthiy xspkhdpcU 14.3.3 Rthiy xspkhdpcU 14.3.3 Rthiy xspkhdp

,dq;fhl;b,dq;fhl;b,dq;fhl;b,dq;fhl;b,dq;fhl;b

cU 14.3.2 : mZ cwpQ;ry; epwkhiykhdpcU 14.3.2 : mZ cwpQ;ry; epwkhiykhdpcU 14.3.2 : mZ cwpQ;ry; epwkhiykhdpcU 14.3.2 : mZ cwpQ;ry; epwkhiykhdpcU 14.3.2 : mZ cwpQ;ry; epwkhiykhdp

RthiyRthiyRthiyRthiyRthiy

vupnghUs;vupnghUs;vupnghUs;vupnghUs;vupnghUs;

Xl;rpNaw;wpXl;rpNaw;wpXl;rpNaw;wpXl;rpNaw;wpXl;rpNaw;wp

khjpupkhjpupkhjpupkhjpupkhjpup

tpupayhf;fptpupayhf;fptpupayhf;fptpupayhf;fptpupayhf;fp

gjpapgjpapgjpapgjpapgjpap

Printer

xspfyk;xspfyk;xspfyk;xspfyk;xspfyk;

njwpg;gpnjwpg;gpnjwpg;gpnjwpg;gpnjwpg;gp

xl;rpNaw;wpxl;rpNaw;wpxl;rpNaw;wpxl;rpNaw;wpxl;rpNaw;wp
vupnghUs;vupnghUs;vupnghUs;vupnghUs;vupnghUs; mZthf;fpmZthf;fpmZthf;fpmZthf;fpmZthf;fp

RthiyRthiyRthiyRthiyRthiy

xU epwkhf;fpxU epwkhf;fpxU epwkhf;fpxU epwkhf;fpxU epwkhf;fp

(Monochromater)

tpupayhf;fptpupayhf;fptpupayhf;fptpupayhf;fptpupayhf;fp

czupczupczupczupczup

mNdhl;LmNdhl;LmNdhl;LmNdhl;LmNdhl;L
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² xU cNyhfj;jpd; nghUj;jkhd Nru;it Rthiyapy;  itf;fg;gLk;

nghOJ gpd;tUk; epfo;Tfs; eilngWk;.

² fiug;ghd; Mtpahjypdhy; jpz;k kPjp cUthfpd;wJ.

² jpz;k kPjp MtpahFk; NghJ mjd; jiuepiyapYs;s Mf;ff;$w;W

%yfq;fs; mZf;fshf Muk;gj;jpy; gpupifailAk;.

² rpy mZf;fs; Rthiyapd; ntg;gr;rf;jpapdhy; mUl;lg;gl;L cau; rf;jp;

epiyf;F nry;fpd;wd. xU mZtpd; mUl;lg;gl;l epiy cWjpaw;wJ.

mUl;lg;gl;l mZf;fs; fjpu; tPr;rpd; %yk; jiuepiyia milfpd;wd.

² fhyg;gLk; fjpu;tPrypd; nrwpT mUl;lg;gl;l epiyapy; cs;s mZf;fspd;

vz;zpf;iff;F Neu;tpfpjrkdhFk;.

² ,j;jj;JtkhdJ mZ cwpQ;ry; epkhiykhdj;jpw;Fk; gpuNahfpf;fg;glyhk;

                            jiuepiy mZ    mUl;lg;gl;lepiy

mZ

,q;Nf    }  589 nm ^kQ;rs;&

E
1

M
.

E
0

fhyy;

mUl;;lg;gl;l mZ

jiuepiy

cwpQ;ry;

M*

3D

3P

4P

818 nm

330 nm

589 nm

Na (3S)
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² S , P  D  Mfpait Xgpw;wy;fs; (xOf;Ffs;) md;W. mit rf;jp epiyfs;

MFk;. Nrhbak; mZ 3s Xgpw;wypy; Xu; ,yj;jpuid nfhz;Ls;sJ.

mjhtJ  3S  rf;jp epiy. ,J Mtu;j;jd ml;ltizapy; cs;s vy;yh

%yfq;fspw;Fk; nghUj;jkhdJ.

² rpy cNyhfq;fs; Rthiyf;F epwj;ij nfhLg;gjpy;iy. mtw;why; fhyg;gLk;

fjpu;tPry; fl;Gyd; gpuNjrj;jpw;FupaJ my;y.

cjhuzk;  ( M g   - 330 nm

Zn      - 214 nm

N
j 
  } mUl;lg;gl;l epiyapy; cs;s mZf;fspd; vz;zpf;if.

N
o 
 } jiuepiyapy; cs;s mZf;fspd; vz;zpf;if.

² Rthiyf;fhyy; epwkhiykhdk; Kd;du; Rthiy jdpkhdk; vd

miof;fg;gl;lJ  ^FES).

² fhyy; nrwpT α mUl;lgg;l;l mZf;fspd; vz;zpf;if  ^N
j
&.

² N
j
 α jiuepiyapy; cs;s mZf;fspd; vz;pzf;if^N

o
&.

² N
o
 α fiurypYs;s cNyhf mad;fspd; nrwpT.

² Co2+ (aq) , MnO
4

-  (aq)  Mfpad ,sk; rptg;G epwKilad. Mdhy; 0.1

mol dm-3 Co2+(aq)  ,d; epwk; 0.1 mol dm-3 MnO
4

2- (aq) I tpl eype;jJ.

mUl;lg;gl;lCo2+ (aq)  cUthFk; epfo;T  MnO
4

- cUt h tijt p l

cau;T.

N
j
/N

0

Element

Na

Ca

/nm

589.0

422.7

2000 K

9.86×10-6

1.21×10-7

4000 K

4.44×10-3

6.03×10-9
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.4 ( cwpQ;ry;> fhyy; epwkhiy Kiwia ,urhadg;

gFg;gha;tpw;fhf gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² vspa epwkhiykhdpapdJk;> RthiykhdkhdpapdJk; mj;jpahtrpag;

gFjpfis tiue;J Fwpg;ghu;.

² gpau; yk;Ngl;bd; tpjpia Fwpg;gpLthu;.

² mstPl;L tiuig gad;gLj;jp> xU fiurypd; nrwpit jPu;khdpg;gjw;F

gpau;yk;Ngl;bd; tpjpia gpuNahfpg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² vspa epwkhiykhdpapdJk;> RthiykhdkhdpapdJk; mj;jpahtrpa

gFjpfis ,dq;fhz;gjpy; khztiu <LgLj;Jq;fs;.

² xU khjpupapd; nrwpit jPu;khdpg;gjw;F gpau;yk;Ngl;bd; tpjpia

gpuNahfpf;FkhW khztiug; gzpAq;fs;.

² cwpQ;Rk;> fhYk; epwkhiyf;fhl;bfspd; ed;ikfis fye;JiuahLq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

cwpQ;Rk; epwkhiyf; fhl;b cwpQ;Rk; epwkhiyf; fhl;b cwpQ;Rk; epwkhiyf; fhl;b cwpQ;Rk; epwkhiyf; fhl;b cwpQ;Rk; epwkhiyf; fhl;b (Α(Α(Α(Α(Αbsorption spectroscope)

• ,k;KiwahdJ xU gjhu;j;jk; epwKs;sjhf ,Uf;Fk; NghJ gad;gLj;Jtjw;F

trjpahdjhFk;.

• ,q;F epwr;nrwpit mfj;JwpQ;ry; rhu;ghf msf;fyhk;.

• mfj;JwpQ;rg;gLk; xspapd; gpd;dkhdJ> Nrhjidf; fiurypYs;s gjhu;j;;;jj;jpd;

epwj;jpd; nrwptpw;F Neu; tpfpj rkdhFk;.

• ,k;KiwahdJ> 180-900 nm miy ePs tPr;Rila fjpu;g;Gfis mfj;JwpQ;Rk;

epwKs;s> epwkw;w khjpupfSf;Fk; gad;gLj;jg;glf; $baJ. ,J Gwt+jh

epwkhiykhdk; vdg;gLk; ( UV spectrophotometry).

• ,k;KiwahdJ> nghJthf gpau;yk;Ngl;bd; tpjpiag; gad;gLj;jp> xU

fiurypYs;s mfj;JwpQ;Rk; ,dj;jpd; nrwpit mstwp uPjpahfj;

Jzptjw;Fg; gad;gLj;jg;gLk;.
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gpau;yk;Ngl;bd; tpjp gpau;yk;Ngl;bd; tpjp gpau;yk;Ngl;bd; tpjp gpau;yk;Ngl;bd; tpjp gpau;yk;Ngl;bd; tpjp (     Beer-Lambert’s law)

                 =

,q;F

A - mstplg;gl;l mfj;JwpQ;rypd; msT.

I
o
- jug;gl;l miy ePsj;jpy; gLfjpu;g;gpd; my;yJ xspapd; nrwpT.

I - CLflj;jg;gl;l fjpu;g;gpd; my;yJ xspapd; nrwpT.

l - khjpupAs;s ghj;jpuj;jpd; ePsk;.

c - mfj;JwpQ;Rk; ,dj;jpd; nrwpT.

 - xU khwpyp.

,J mfj;JwpQ;ry; jpwd; vdg;gLk;. Fwpj;j ntg;gepiyapy; jug;gl;l

fiug;ghDf;F ,k;khwpypahdJ mbg;gil %yf;$w;W ,ay;G MFk;.

• ,q;F c MdJ mol dm-3 dhy; Fwpg;gplg;gl;lhy;>   %yu; mfj;JwpQ;ry;

jpwd;  (molar absorptivity ) vdg;gLk;. ∈apd; myF dm3 mol-1 cm-1.

cUcUcUcUcU 14.4.1 :xU khjpupapdhy; fjpu;g;nghd;W mfj;JwpQ;rg;gly;.xU khjpupapdhy; fjpu;g;nghd;W mfj;JwpQ;rg;gly;.xU khjpupapdhy; fjpu;g;nghd;W mfj;JwpQ;rg;gly;.xU khjpupapdhy; fjpu;g;nghd;W mfj;JwpQ;rg;gly;.xU khjpupapdhy; fjpu;g;nghd;W mfj;JwpQ;rg;gly;.

• gpau;yk;Ngl;bd; tpjpahdJ> IR mfj;JwpQ;rYf;Fk; rkkhfg;

gpuNahfpf;fg;glf; $baJ.

• cwpQ;ry;  (A) MdJ miy ePsk;> mjpu;ntz;> miyT vz;> my;yJ

CLflj;Jk; jpwd; tPjj;jpw;F (transmittance(T) )   vjpuhf tiuGgLj;jg;gLk;.

,q;F .

•  epwkhiykhdpahdJ Fwpj;j tPr;rpy; kl;Lk; rpwg;ghfr; nraw;gLk;.  CLflj;Jk;;

jpwd; tPjk; (T))Mff; Fiwe;jJ 0.28 Mf ,Uj;jy; Ntz;Lk;. mjhtJ

kpfTk; nrwpthdJk; Fiwe;jsT CLflj;Jk;; jpwidf; nfhz;lJkhd

fiury;fs; rpwg;ghd Kiwapy; njhopw;glhJ.

•  A vjpu; C mstPl;L tiuigAk; tiuayhk;.

CLflj;jg;gl;l fjpu;g;gpd; nrwpT  I
t

c
gLfjpu;g;gpd; nrwpT I

0

l
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fhyy; epwkhiyfs;. (fhyy; epwkhiyfs;. (fhyy; epwkhiyfs;. (fhyy; epwkhiyfs;. (fhyy; epwkhiyfs;. (Emission spectra)

• %d;W tifahd fhyy; epwkhiyfs; cz;L.

- njhlu; epwkhiy.njhlu; epwkhiy.njhlu; epwkhiy.njhlu; epwkhiy.njhlu; epwkhiy.

,J nts;nshspu;Ts;s jpz;kq;fshy; fhyg;gLk;. ,q;F njspthf

tiuaWf;fg;gl;l NfhLfs; fhzg;glhJ.

- gl;il epwkhiy.gl;il epwkhiy.gl;il epwkhiy.gl;il epwkhiy.gl;il epwkhiy.

,it mUl;lg;gl;l %yf;$Wfshy; cUthf;fg;gLk;.

−−−−− Nfhl;L epwkhiyNfhl;L epwkhiyNfhl;L epwkhiyNfhl;L epwkhiyNfhl;L epwkhiy

mUl;lg;gl;l mZf;fs; rf;jpia jpl;lkhd miyePsk; nfhz;l

xspapd;; tbtpy; ntsptpLtjhy; cUthFk;.

epwkhiyf; fhl;bfspd; ed;ikfs;.epwkhiyf; fhl;bfspd; ed;ikfs;.epwkhiyf; fhl;bfspd; ed;ikfs;.epwkhiyf; fhl;bfspd; ed;ikfs;.epwkhiyf; fhl;bfspd; ed;ikfs;.

• Jzpag;gLk; %yfj;jpw;F jdpj;JtkhdJ.

• Neuk; kPjg;gLj;jg;gLk;.

• rpwpa msTfSf;Fj; jPu;khdpf;fyhk;. nrwpT (10-3 mol dm-3 my;yJ mijtpl

FiwT).

mstPl;L tiuigg; gad;gLj;jp nrwpitj; jPu;khdpj;jy;mstPl;L tiuigg; gad;gLj;jp nrwpitj; jPu;khdpj;jy;mstPl;L tiuigg; gad;gLj;jp nrwpitj; jPu;khdpj;jy;mstPl;L tiuigg; gad;gLj;jp nrwpitj; jPu;khdpj;jy;mstPl;L tiuigg; gad;gLj;jp nrwpitj; jPu;khdpj;jy;

,uz;L tifahdJ cz;L.

(1) mZ mfj;JwpQ;ry; epwkhiy - mZ mfj;JwpQ;ry; epwkhiy - mZ mfj;JwpQ;ry; epwkhiy - mZ mfj;JwpQ;ry; epwkhiy - mZ mfj;JwpQ;ry; epwkhiy - Atomic absorption spectroscopy

• gFg;G Kiw ,urhadj;jpy; xU gjhu;jj;jpd; njupahj nrwpitj;

jPu;khdpf;f mstPl;L tiugpy; nrwpT njupe;j epak khjpupfSld;

xg;gpLtjd; %yk; fhZtJ toikahFk;.

• mstPl;L tiuG vd;gJ njupe;j nrwpTila msf;fg;gl Ntz;ba

khjpupapd;; tiuG uPjpahd tpisT MFk;.

• Ma;thsu; xU njhluhd epakq;fis gy;NtW tPr;rpDs; jahupg;ghu;.

,t;tPr;rhdJ njupahj khjpupapd; vjpu;ghu;f;fg;gLk; nrwptpw;F

mz;kpj;jjhf ,Uf;Fk;.

• ngUk;ghyhd gFg;gp;y; fUtpapDhlhfg; ngwg;gLk; tpisTf;F vjpuhd

nrwpT tiughdJ xU Neu; Nfhl;Lj; njhlu;igf; fhl;Lk;. vdNt>

gFg;ghsu; nrwpT njupahj khwpypapd; tpisit mse;J mstPl;L

tiuig cgNahfpj;J> khjpupapd; nrwpitj; Jzpayhk;.

• mZ mfj;JwpQ;ry; epwkhiyapYk; ,Nj tifahd mstPl;L tiuG

ngwg;gLk; (AAS).

• mfj;JwpQ;ry;  jiu epiyapYs;s mZf;fspd; vz;zpf;if (N
0
).

• jiuepiyapYs;s mZf;fspd; vz;zpf;if  fiurypYs;s madpd;

nrwpT.
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(2) mZ fhyy; epwkhiy - (mZ fhyy; epwkhiy - (mZ fhyy; epwkhiy - (mZ fhyy; epwkhiy - (mZ fhyy; epwkhiy - (Atomic emmision spectroscopy)

Rthiy xspkhdkhdpRthiy xspkhdkhdpRthiy xspkhdkhdpRthiy xspkhdkhdpRthiy xspkhdkhdp

• Rthiyr; Nrhjidapy; ngwg;gl;l tpisTfis fzpg;gjw;F (quantify)

tbtikf;fg;gl;l fUtpNa ,JthFk;.

• ,q;F khjpupahdJ Rthiyahf Mf;fg;gl;L> ntsptplg;gLk; fjpug;;ghdJ

Xu; epwq;fhl;b (monochromator ) my;yJ tbfl;bapDhlhfr; nrYj;jg;gl;L>

xU xspf;fy cgfuzj;jpdhy; ,dq;fhzg;gLk;.

• fhyg;gLk; fjpu;g;gpd; nrwpT   m&l;baepiyapYs;s mZf;fspd;

vz;zpf;if  (N
j
).

  fiurypYs;s madpd; nrwpT

•  Rthiyapy; mZf;fs; rPuhfg; guTtij GifAUthf;fp (nebulizer)

   rPu;nra;Ak;.

Fwpg;G : Ijurdpd; mZf;fhyy; epwkhiy myF 1 ,y; jug;gl;Ls;sJ.

kl I
o
/I

nrwpT  / mol dm-3

fhyy;

nrwpT

nrwpT / mol dm-3



-129-

Nju ;r ; r pNju ;r ; r pNju ;r ; r pNju ;r ; r pNju ;r ; r p  14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.5 ::::: jpz;k ,urhadr; Nru;itfspd; Jha;ikg;gLj;Jk;

Kiwfisg; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 0 4

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.

² Gwj;JwpQ;ry; %yk; epyf;fupia cgNahfpj;J Jha;ikahf;Fthu;.

² jug;gl;l Nru;itapd; Jha;ikia cWjpg;gLj;Jthu;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

²  khztu;fis epwr;rha fiury; xd;iw vLf;f mDkjpj;J mjw;Fs; 1

my;yJ 2 fpwhk; epyf;fupiar; Nru;f;f gzpAq;fs;.

²  gpd;du; mf;fiuriy fyf;fpa tz;zk; 5 epkplq;fSf;F ntg;gNkw;wp

Fspuila tpLk;gb $Wq;fs;.

²  fiuriy tbj;J> fiurypd; epwk; mfw;wg;gl;Ls;sjh vd mtjhdpf;Fk; gb

$Wq;fs;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² xU Nrjdj; jhf;fj;jpd; NghJ ngwg;gLk; tpisnghUs; VjhtJ

epwg;nghUis khrhff; nfhz;bUf;fyhk;.  tpisnghUs; fiuriy rpwpjsT

epwr;rhaj;ij mfw;Wk; epyf;fupAld; 5-10 epkplq;fs; nfhjpf;f itg;gjd;

%yk; khR epwg;nghUis mfw;wyhk;.

² epwr;rhaj;ij mfw;Wk; epyf;fupahdJ khR epwg;nghUis Gwj;JwpQ;rp

epwg;nghUs; mw;w tbjputj;ijj; jUk;. ,jpypUe;J Jha gspq;ifg;

ngwyhk;.

² H
2
O, C

2
H

5
OH, ngd;rPd; (C

6
H

6
) Nghd;w nghUj;jkhd fiug;ghd;fspy;

epwr; Nru;itfs; fiuf;fg;gLk;.
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² nghJthf KidTr; Nru;itfs; ePupy; fiuAk; Kidtw;w Nru;itfs;

Kidtw;w fiug;ghd;fshd ngd;rPd;> njhYaPd;  Nghd;wtw;wpy; fiuAk;.

,J epyf;fupAld; nfhjpf;f itf;fg;gl;L> Fsp&l;b gspq;fhf;fg;gLk;.

² ngwg;gl;l jpz;kk; kPs;gspq;fhf;fp cyu;j;jg;gLk;.

² Nru;itapd; Jha;ik mjd; cUFepiy %yk; cWjpg;gLj;jg;gLk;.

² Nkyjpfkhf epyf;fup cgNahfj;ij jtpu;j;jy; Ntz;Lk;. Vnddpy; mJ

Jha;ikg;gLj;jg;gLk; gjhu;jj;ijAk; Gwj;JwpQ;ryhk;.

² Nkyjpfkhfr; Nru;f;fg;gl Ntz;ba epyf;fupapd; msthdJ> Nru;itapy;

fhzg;gLk; khRepwg; nghUspd; mstpy; jq;fpapUf;Fk;. nghJthf

Jha;ikg;gLj;jg;gLk; Nru;itapd; jpzptpy; 1-2%  msthd epyf;fup

gad;gLj;Jjy; NghJkhdJ.

² Vtg;gl;l fhgd; my;yJ Vtg;gl;l epyf;fup vd;gJ fhgdpd; xU tifahFk;.

epyf;fup rpy nrad;Kiwfshy; msg;gupa Jisfis cilajhf;fg;gLk;.

vdNt Gwj;JwpQ;rYf;fhd Nkw;gug;gpd; msT $Ljyhf fhzg;gLk;.

Vtg;gl;l fhgdhdJ thAit Jha;jhf;fy;> cNyhf gpupj;njLg;G> nghd;

Jha;jhf;fy; Nghd;wtw;wpy; gad;gLj;jg;gLk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.6 ( Mf;ff;$Wfs; kw;Wk; nrwpitj; jPu;khdpg;gjw;F

epiwkhd Kiwiag; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 0 4

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² fha;fwpfs;> cyu; Njq;fha; Nghd;wtw;wpy; cs;s <ug;gw;wpd; msit

Jzptjw;fhd epiwkhd Kiwnahd;iw tbtikg;ghu;.

² <ug;gw;wpd; msit Jzptjd; Kf;fpaj;Jtj;ij ,dq;fz;ghu;.

² <ugw;wpd; msit Jzptjw;fhd gupNrhjid gbKiwnahd;iw tpgupg;ghu;.

² Fe3+ (aq) , Al3+(aq) Mfpatw;iw KiwNa mtw;wpd; Ijnuhl;irl;lhf

tPo;gbthf;fp  gpd;du; xl;irl;lhf khw;Wtjw;fhd nra;Kiwia tpgupg;ghu;.

² Fe3+ (aq),  Al3+(aq) Mfpatw;wpd; nrwpTfis Jzptjw;fhd gupNrhjid

nra;Kiwia  tpsf;Fthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² <ug;gw;wpd; msit JzpAk; epfo;;Tfs; rpytw;iw $Wq;fs;.

² khztu;fis <ug;gw;wpd; msit Jzptjw;fhd Kf;fpaj;Jtj;ij

,dq;fhZk;gb gzpAq;fs;.

² fha;fwp khjpup (czT khjpup) apYs;s <ug;gw;wpd; tPjj;ij gupNrhjid

uPjpapy; Jzpa mDkjpAq;fs;.

² epiwkhd Kiwia gpuNahfpf;ff; $ba tPo;gbtpd; tifia ,dq;fhzg;;gjw;F

topfhl;Lq;fs;.

² jug;gl;l fiury; xd;wpy; cs;s Fe3+ (aq) my;yJ Al3+(aq) ,d; nrwpit

gupNrhjid uPjpahf Jzpa mDkjpAq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² Vw;Wkjp nra;ag;gLk; fha;fwp>cyu; Njq;fha; Mfpatw;wpd; <ug;gw;W xU Fwpj;j

kl;lj;jpw;F fPo; ,Uj;jy; Ntz;Lk;. my;yhtpbd; Ed; capu;fs ngUfp mtw;iw

gOjila nra;J tpLfpd;wd.

² epiwkhdk;epiwkhdk;epiwkhdk;epiwkhdk;epiwkhdk;

² epiwkhd gFg;gha;T vd;gJ khjpupfis epWg;gJld; njhlu;GilaJ.

,J toikahf tPo;gbthf;fiyAk; njhlu;e;J tPo;gbit epWg;gijAk;

cs;slf;fpaJ.

² M+(aq) + X-(aq) →  MX(s)

² tPo;gbT fiuaKbahjjhf ,Uf;f Ntz;Lk;. vdNt tbj;jy; %yk;

ngwg;gLk; nghOJ Fwpg;gplj;jf;f msT ,og;G Vw;glkhl;lhJ. ,jd;

fUj;J ahnjdpy;> fiurypy; ,Uf;Fk; msT rhjhuz gFg;Gjuhrpdhy;

fz;Lgpbf;ff; $ba Fiwe;jgl;r vy;iyia (0.1 mg) iatpl mjpfupf;ff;

$lhJ.
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² tPo;g;gbT tbfl;lf; $bajhf ,Uj;jy; Ntz;Lk;. tPo;g;gbTj; Jzpf;iffspd;

gUkd; tbf;Fk; Clfj;jpD}L nry;y KbahjthW ,Uj;jy; Ntz;Lk;.

² tPo;g;gbTfs; jpl;lkhd tpfpjj;jpy; Mfff; $Wfisf; nfhz;bUj;jy;

Ntz;Lk;.

<ug;gw;wpd; msitj; Jzpjy;.<ug;gw;wpd; msitj; Jzpjy;.<ug;gw;wpd; msitj; Jzpjy;.<ug;gw;wpd; msitj; Jzpjy;.<ug;gw;wpd; msitj; Jzpjy;.

² khjpupia epWf;fTk;.

² epWj;njLf;fg;gl;l khjpupia #isapy; (Oven )itj;J Vwj;jho

105 0Cf;F khwh epiw ngWk; tiu #lhf;fTk;.

² khjpupia kPsepWf;fTk;.

² khjpupapYs;s ePupd; jpzpitf;fzpj;J khjpupapYs;s ePupd; jpzpT tPjj;ij

fzpf;fTk;.

Fe3+ ,d; nrwpit epiwkhd Kiw %yk; Jzpjy;.,d; nrwpit epiwkhd Kiw %yk; Jzpjy;.,d; nrwpit epiwkhd Kiw %yk; Jzpjy;.,d; nrwpit epiwkhd Kiw %yk; Jzpjy;.,d; nrwpit epiwkhd Kiw %yk; Jzpjy;.

² Fe3+(aq) maidf; nfhz;l fiurypd; njupe;j fdtsit msf;fTk;.

² Nkyjpf N H
3
(aq) Nru;j;J ntg;gNkw;wTk;.

² tPo;gbit tbj;J vLf;fTk;.

² tPo;gbit Gilf;Fifnahd;wpy; khwj;jpzpT ngwg;gLk; tiu ntg;gNkw;wTk;.

² jpz;k kpFjp Fe
2
O

3
 I epWf;fTk;.

² Fe3+ (aq)  ,d; msit fzpj;J> mjd; nrwpit fzpf;fTk;.

² Al3+(aq)  ,d; nrwpit Jzptjw;Fk; Nkw;$wg;gl;l gbKiw gad;gLj;jg;gLk;.
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Nju ;r ; r pNju ;r ; r pNju ;r ; r pNju ;r ; r pNju ;r ; r p  14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.7 ( jhf;fnkhd;W Kw;Wg; ngWk; epiyiaAk;> rktYg;

Gs;spiaAk; ,dk; fhz;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 07

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  tPo;gbthf;fiy njhlu;khwy; Kiwahfg; gad;gLj;Jthu;.

² mad;fs;> Nru;itfs;> cNyhf rpf;fy;fs; Mfpatw;wpd; epwr; nrwpit

(intensities) njhlu;khwy; Kiwapy; gad;gLj;Jthu;.

² mkpyk; %yj;Jld; jhf;fkilAk; nghOJ Vw;gLk;  pH khw;wj;ij

rktYg; Gs;spia jPu;khdpf;f gad;gLj;Jthu;.

²  njhlu;khwy; Kiwia cgNahfpj;J jhf;fpfspd; nrwpitj; Jzptjw;F

Njitahd epge;jidfis ,dq;fhz;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (
² tPo;gbthf;fy; Kiw %yKk; epwkhd Kiw %yKk; gPrkhdj;ij nra;Kiw

uPjpahf Jzptjw;F jpl;lkpl mDkjpAq;fs;.

² msitapLjy; tiuig cgNahfpj;J jhf;fpfspd; nrwpit fzpg;gjw;F

topfhl;Lq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

   njhlu;khwy; Kiwnjhlu;khwy; Kiwnjhlu;khwy; Kiwnjhlu;khwy; Kiwnjhlu;khwy; Kiw

² xU jhf;fk; Kw;Wg;ngWk; epiyia; mwptjw;F njhlu;khwy; Kiwia

gad;gLj;jyhk;. gpd;tUk; jhf;fj;ij fUj;jpw; nfhs;f.

aA + bB  ⇌ cC + dD

a %y; A,  b %y; B f;F Nru;f;fg;gLk; NghJ jhf;fk; Kw;WngWk; my;yJ

rktYg; Gs;spia milAk; vdf; nfhz;lhy;> 

A B
n : n  =  a : b

.

²²²²² tPo;gbthf;fy; KiwtPo;gbthf;fy; KiwtPo;gbthf;fy; KiwtPo;gbthf;fy; KiwtPo;gbthf;fy; Kiw

² tpisT xU tPo;g;gbT Mapd; tPo;gbthf;fy; Kiw %yk; jhf;fnkhd;wpd;

gPrkhdj;ij mwpayhk;.

cjhuzk; aA (aq) + bB (aq)

→

 cC(s)   +   dD(aq)

² n
A 
I khwhJ itj;Jf;; nfhz;L  n

B
 I khw;wp vg;Gs;spapy; tPo;gbT

cr;rj;ij milfpd;wJ vd mwpayhk;.  n
A   
I khw;wp n

B  
I khwpypahf

itj;Jk; nra;ag;glyhk;.
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² ml;ltiz 14.7.1> 14.7.2 ,d; gb njupe;j nrwpTs;s A, B ia xNu

FWf;F ntl;Lg; gug;gsTila Nrhjidf; Foha;fspy; fyg;gjd; %yk;

tPo;g;gbtpd; cauk; (h) I msf;fyhk;.

cUthfpa tPo;tbtpd; msT 

α

 tPo;gbtpd; cauk;

,U KiwfspYk; hI V
A
/V

B
 vjpNu tiuaTk;.

ml;ltiz 14.7.1 : ml;ltiz 14.7.1 : ml;ltiz 14.7.1 : ml;ltiz 14.7.1 : ml;ltiz 14.7.1 : A          ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ.      B,d;,d;,d;,d;,d;

                fdtsT                fdtsT                fdtsT                fdtsT                fdtsT khwhJ itf;fg;gLfp;d;wJ.khwhJ itf;fg;gLfp;d;wJ.khwhJ itf;fg;gLfp;d;wJ.khwhJ itf;fg;gLfp;d;wJ.khwhJ itf;fg;gLfp;d;wJ.

gupNrhjid;gupNrhjid;gupNrhjid;gupNrhjid;gupNrhjid;

Foha;Foha;Foha;Foha;Foha;

1

2

3

4

5

6

7

V
A
/cm3

1.0

2.0

3.0

4.0

5.0

6.0

7.0

2H O
V

/cm3

9.0

8.0

7.0

6.0

5.0

4.0

3.0

V
B
/cm3

5.0

5.0

5.0

5.0

5.0

5.0

5.0

h/mm

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

gupNrhjid;gupNrhjid;gupNrhjid;gupNrhjid;gupNrhjid;

Foha;Foha;Foha;Foha;Foha;

1

2

3

4

5

6

7

8

9

10

V
A
/ cm3

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

2H OV /cm3

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

V
B
/cm3

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

h/mm

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

ml;ltiz 14.7.2 : ml;ltiz 14.7.2 : ml;ltiz 14.7.2 : ml;ltiz 14.7.2 : ml;ltiz 14.7.2 : B          ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ. ,d; fdtsT khw;wg;gLfpd;wJ.      A ,d;,d;,d;,d;,d;

                fdtsT   khwhJ itf;fg;gLfp;d;wJ.                fdtsT   khwhJ itf;fg;gLfp;d;wJ.                fdtsT   khwhJ itf;fg;gLfp;d;wJ.                fdtsT   khwhJ itf;fg;gLfp;d;wJ.                fdtsT   khwhJ itf;fg;gLfp;d;wJ.
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cau; Gs;spahdJ jhf;fj;jpd; Kw;Wg; ngWifia fhl;Lfpd;wJ.

Nkw;gb tiuGfis ,izg;gjd; %yk; jhf;fj;jpd; gPrkhdj;ij ngw KbAk;.

,t;tpU tiuGfisAk; xd;wpizg;gjd; %yk; fPo;fhzg;gLk; tiuG ngwg;gLk;.

h

V
A
 /cm31  2  3  4  5  6  7  8  9  10

h

1  2  3  4  5  6  7  8  9  10

1^1^1^1^1^a&&&&& cU 14.7.1  cU 14.7.1  cU 14.7.1  cU 14.7.1  cU 14.7.1  (  (  (  (  ( h  vjpu;vjpu;vjpu;vjpu;vjpu;V
A

 2^ 2^ 2^ 2^ 2^a& & & & & cUcUcUcUcU 14 14 14 14 14.77777.2 ( 2 ( 2 ( 2 ( 2 ( h vjpu;vjpu;vjpu;vjpu;vjpu;     V
B

h

V
A
/cm3

V
B
/cm3

1  2  3  4  5  6  7  8  9  10

h

1^1^1^1^1^a&&&&& cU 14.7.1  cU 14.7.1  cU 14.7.1  cU 14.7.1  cU 14.7.1  (  (  (  (  ( h     vjpu; vjpu; vjpu; vjpu; vjpu; V
A

  2^  2^  2^  2^  2^a& & & & & cUcUcUcUcU 14 14 14 14 14.77777.2 ( 2 ( 2 ( 2 ( 2 ( h vjpu;vjpu;vjpu;vjpu;vjpu;     V
B

V
B
 /cm3
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gupNrhjidf;gupNrhjidf;gupNrhjidf;gupNrhjidf;gupNrhjidf;

FOhaFOhaFOhaFOhaFOha;; ;; ;

1

2

3

4

5

6

7

8

9

V
A
/cm3

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

V
B
/cm3

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

h/mm

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

V
B
/cm3

0     1    2    3    4    5    6    7    8    9    10

hh

10   9   8    7    6     5    4    3   2     1     0

cU 14.2.3 : cU 14.7.3 (cU 14.2.3 : cU 14.7.3 (cU 14.2.3 : cU 14.7.3 (cU 14.2.3 : cU 14.7.3 (cU 14.2.3 : cU 14.7.3 (a) ,dJk; 14.7.2 () ,dJk; 14.7.2 () ,dJk; 14.7.2 () ,dJk; 14.7.2 () ,dJk; 14.7.2 (b) ,dJk; Nru;f;if) ,dJk; Nru;f;if) ,dJk; Nru;f;if) ,dJk; Nru;f;if) ,dJk; Nru;f;if

V
A
/cm3

h tPo;gbtpd; cauk;.

h tPo;gbtpd; fdtsT [ tPo;gbtpd; mlu;j;jp khwpyp ]

h tPo;gbtpd; jpzpT [ %yu; jpzpT khwpyp ]

h  tPo;gbtpd; msT

 [A] = [B] vdpd;

     %yu; tpfpjk;  n
A
 : n

B
 = V

A  
:  V

B

ml;ltiz 14.7.3 : nkhj;jf; fdtsit khwpypahf itj;Jml;ltiz 14.7.3 : nkhj;jf; fdtsit khwpypahf itj;Jml;ltiz 14.7.3 : nkhj;jf; fdtsit khwpypahf itj;Jml;ltiz 14.7.3 : nkhj;jf; fdtsit khwpypahf itj;Jml;ltiz 14.7.3 : nkhj;jf; fdtsit khwpypahf itj;J

    A ,dJk; ,dJk; ,dJk; ,dJk; ,dJk; B ,dJk; fdtsit khw;Wjy;.,dJk; fdtsit khw;Wjy;.,dJk; fdtsit khw;Wjy;.,dJk; fdtsit khw;Wjy;.,dJk; fdtsit khw;Wjy;.
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gupNrhjidf;gupNrhjidf;gupNrhjidf;gupNrhjidf;gupNrhjidf;

FOhaFOhaFOhaFOhaFOha;; ;; ;

1

2

3

4

5

6

7

8

9

V
A
/ cm3

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

2H OV /cm3

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

V
B
/cm3

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

h/mm

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

… … … … .

² ml;ltiz 14.7.3 nkhj;j fdtsT khwhjpUf;f fiury; A apdJk;

BapdJk; fdtsTfs; khw;wg;gLfpd;wJ. rk nrwpTila fiury;fs;

A Ak; BAk; gad;gLj;jg;gLk; nghOJ

V
A 

  α   n
A

V
B
  α   n

B

² tiugpd; cr;rg; Gs;spf;Fupa gupNrhjid Fohapy; fyf;fg;gl;l

fdtsTfspy; cs;s %y; tpfpjk; gPrkhd tpfpj;ijf; Fwpf;Fk;. ,q;F

jhf;fpfs; Kw;whf jhf;fkile;jpUf;Fk;.

² n
A
 +  n

B
  cau;thf cs;s NghJk; rpwe;j ngWNgWfis ngwyhk;.

² xU jhf;fpapd; nrwpit mwptjw;F Kjypy; mstPl;L; tiuig tiujy;

Ntz;Lk;.

² A apd; nrwpit  Jzptjw;F  B Nkyjpfkhf ,Uj;jy; Ntz;Lk;.  Bapd;

nrwpit Jzptjw;F A   Nkyjpfkhf ,Uj;jy; Ntz;Lk;. nkhj;j fdtsT

khwpapypahf ,Uj;jy; Ntz;Lk;.

² ml;ltiz 14.7.4 ,d;gb epak fiury;fs; A iaAk; B iaAk; rkntl;L

Kfg;gug;Gila Nrhjidf; FohapDs; fye;J> tPo;gbtpd; cauj;ij

msf;fTk;.

ml;ltiz 14.7.4: ml;ltiz 14.7.4: ml;ltiz 14.7.4: ml;ltiz 14.7.4: ml;ltiz 14.7.4: B ,d; fdtsT khwhJ Nkyjpfkhf ,Uf;f ,d; fdtsT khwhJ Nkyjpfkhf ,Uf;f ,d; fdtsT khwhJ Nkyjpfkhf ,Uf;f ,d; fdtsT khwhJ Nkyjpfkhf ,Uf;f ,d; fdtsT khwhJ Nkyjpfkhf ,Uf;f A apd;apd;apd;apd;apd;

 fdtsT khw;wg;gLfpd;wJ. fdtsT khw;wg;gLfpd;wJ. fdtsT khw;wg;gLfpd;wJ. fdtsT khw;wg;gLfpd;wJ. fdtsT khw;wg;gLfpd;wJ.
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² cgNahfpj ;j gu pNrhjidf; FohAld; xj ;j FWf;F ntl;L

gug;GilaFohapDs; 10'0 cm3  nrwpT njupahj fiury; Aid  vLj;J

10'0 cm3 fiury;  B apid Nru;j;J tPo;gbtpd; cauj;ij msf;fTk;.

tiugpypUe;J A ,d; nrwpitf; fzpf;fyhk;. nrwpit Jzptjw;F mstPl;L;
tiuG nghUj;jkhd tPr;ir nfhz;bUj;jy; Ntz;Lk;.  msitapLjYf;F

jahupj;j fiurYk;> nrwpT njupahj khjpupf;fhd fiurYk;; xNu

epge;jidapd; fPo; itf;fg;gl Ntz;Lk; (ntg;gepiy).

epwkhd Kiwepwkhd Kiwepwkhd Kiwepwkhd Kiwepwkhd Kiw

² jhf;fpfspy; xd;W my;yJ tpisTfspy; xd;W epwKs;sjhf ,Uf;Fk;

nghOJ jhf;fk; KOikailAk; Gs;spia (my;yJ rktYg; Gs;spia)

Jzptjw;Fk; jhf;fpfspd; nrwptpid mwptjw;Fk;> njhlu; khwy; epwkhd

Kiwia gad;gLj;jyhk;.

cjhuzk; : aA + bB   cC + dD

C my;yJ  D epwKs;sjhf ,Uf;Fk; nghOJk;> my;yJ A  apdJk; B

apdJk; epwj;jpypUe;J NtWgl;ljhf ,Uf;Fk; nghOJk; epwkhd Kiwia

gad;gLj;jyhk;.

² Kd;ida ml;ltiz 14.7-1" 2" 3" 4 ,Yk; tiuG 14.7.1" 2" 3" 4 ypYk;

tPo;gbtpd; cauj;jpw;F gjpyhf epwkhdpapypUe;J ngwg;gLk; mfj;JwpQ;Rk;

jpwidf; (Absorbance) Fwpf;fyhk;.

h

V
A
 / cm31    2    3    4    5    6    7    8    9    10

[A] I Jzptjw;F

B Nkyjpfkhf

,Uj;jy; Ntz;Lk;.

cU cU cU cU cU 1414141414.77777.4 (4 (4 (4 (4 ( h     vjpu;vjpu;vjpu;vjpu;vjpu;V
A
     mstPl;L tiuGmstPl;L tiuGmstPl;L tiuGmstPl;L tiuGmstPl;L tiuG

n
r
w
pT
 
n
j
up
a
hj
 
k
hj
pu
pa
pd
;

t
Po
;g
b
t
pd
; 
c
a
uk
;.



139

ml;ltiz 14.7.5: ml;ltiz 14.7.5: ml;ltiz 14.7.5: ml;ltiz 14.7.5: ml;ltiz 14.7.5: B ,d; fdtsT khwjpUf;f ,d; fdtsT khwjpUf;f ,d; fdtsT khwjpUf;f ,d; fdtsT khwjpUf;f ,d; fdtsT khwjpUf;f A ,d; fdtsT,d; fdtsT,d; fdtsT,d; fdtsT,d; fdtsT

 khw;wg;gLfpd;wJ. khw;wg;gLfpd;wJ. khw;wg;gLfpd;wJ. khw;wg;gLfpd;wJ. khw;wg;gLfpd;wJ.

          cU 14.7.5 :   cU 14.7.5 :   cU 14.7.5 :   cU 14.7.5 :   cU 14.7.5 : A vjpu; vjpu; vjpu; vjpu; vjpu; V
A

² cr;r mfj;JwpQ;ry; Gs;sp jhf;fk; KOikaile;jij Fwpf;fpd;wJ.

(cr;r mfj;JwpQ;ry; jpwd; nfhz;l Gs;sp).

fl;GydhFk; Kiwfl;GydhFk; Kiwfl;GydhFk; Kiwfl;GydhFk; Kiwfl;GydhFk; Kiw

² ,q;F cr;r epwr; nrwpitf; nfhz;l Gs;sp jhf;fk; KOikailjiy>

mjhtJ rktYg; Gs;spiaf; Fwpf;Fk;.

                   cau; Gs;sp

    cr;rg;Gs;sp gPrkhdj;ij Fwpf;Fk;.

² xU fiurypd; njupahj nrwpit jPu;khdpg;gjw;F mstPl;L; tiuig

gad;gLj;jyhk;.

gupNrhjidfgupNrhjidfgupNrhjidfgupNrhjidfgupNrhjidf ;; ;; ;

FohaFohaFohaFohaFoha ;; ;; ;

1

.

.

10

V
A
/cm3

1.0

.

.

10.0

2H OV /cm3

9.0

.

.

0.0

V
B
/cm3

5.0

.

.

5.0

mfj;JwpQ;Rk;mfj;JwpQ;Rk;mfj;JwpQ;Rk;mfj;JwpQ;Rk;mfj;JwpQ;Rk;

j pwd;jpwd;jpwd;jpwd;jpwd;

… … … … .

… … … … .

… … … … .

… … … … .

m
f
j
;J
w
pQ
;R
k
; 
j
pw
i
d

m
s
g
;g
j
w
;F

      cU 14.7.6 :       cU 14.7.6 :       cU 14.7.6 :       cU 14.7.6 :       cU 14.7.6 : A     vjpu;vjpu;vjpu;vjpu;vjpu;     V
A
               my;yJ my;yJ my;yJ my;yJ my;yJ V

B

V
A
/cm3

V
A
/cm3

m
f
j
;J
w
pQ
;R
k
; 
j
pw
d
;

V
B
/cm3
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² khjpupapd; mfj;JwpQ;Rk; jpwidf; nfhz;l fiurypd; nrwpNt khjpupapd;

nrwpthFk;.

cjhuzk; : ryprpypf; mkpy rpf;fypid cgNahfpj;J> [Fe3+] mwpayhk;.

²²²²² fl;GydhFk; Kiwapy; ntw;Wf; fz;zpdhy;> gpupj;jwpaf; $ba kl;lj;jpy;

A apdJk; B apdJk; nrwpTfs; ,Uj;jy; Ntz;Lk;. epwkhdp

cgNahfpf;fg;gLk; nghOJ cgNahfpf;fg;gLk; epwj;jpd; mfj;JwpQ;ry;

jpwd; 0.1-0.8 Mf ,Uj;jy; Ntz;Lk;. mj;Jld;> jpUj;jkhd miy ePsk;

Nju;njLf;fg;gl Ntz;Lk;.

²²²²² epakpg;G Kiwepakpg;G Kiwepakpg;G Kiwepakpg;G Kiwepakpg;G Kiw

²²²²² nrwpT khw;wj;Jld; khw;wkilAk; msf;ff; $ba ,ay;Gfis epakpg;G

Kiwapy; gad;gLj;jyhk;.

²²²²² ,k;KiwahdJ Nju;r;rp kl;lq;fs; 14.8> 14.9> 14.10> 14.11> 14.12 ,d;

fPo; fye;Jiuahlg;gl;Ls;sJ.

V
A
/cm3

m
f
j
;J
w
pQ
;R
k
; 
j
pw
d
;

cU 14.7.7 : cU 14.7.7 : cU 14.7.7 : cU 14.7.7 : cU 14.7.7 : A     vjpu;vjpu;vjpu;vjpu;vjpu;     V
A
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq;fs;> mad;fs;> Nru;itfs; gw;wpa gz;gwp%yfq;fs;> mad;fs;> Nru;itfs; gw;wpa gz;gwp%yfq;fs;> mad;fs;> Nru;itfs; gw;wpa gz;gwp%yfq;fs;> mad;fs;> Nru;itfs; gw;wpa gz;gwp%yfq;fs;> mad;fs;> Nru;itfs; gw;wpa gz;gwp

u Pj pahd> mstwp u Pj pahd gFg;gha ;Tfisu Pjpahd> mstwp u Pj pahd gFg;gha ;Tfisu Pjpahd> mstwp u Pj pahd gFg;gha ;Tfisu Pjpahd> mstwp u Pj pahd gFg;gha ;Tfisu Pjpahd> mstwp u Pj pahd gFg;gha ;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.8 ( ,urhad gFg;gha;T Kiwahf epakpg;G Kiwikia

cgNahfpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² mkpy%y epakpg;Gf;fs;> xl;rpNaw;w jho;j;jy; epakpg;Gf;fspd;  mbg;gilapy;

epakpg;G Kiwfis tpgupg;ghu;.

² Kjd;ik epakq;fshf gad;gLj;jf; $ba gjhu;j;jq;fSf;F cjhuzk;

Fwpg;gpLthu;.

² Kjd;ik (Primary) epak gjhu;j;jq;fis cgNahfpj;J nrwpT njupe;j

fiury;fisj; jahupg;ghu;.

² fhl;bfis cgNahfpj;J jhf;fk; KOikailAk; Gs;spia (rktYg;

Gs;spia) Jzpthu;.

² jhf;fk; KOik milAk; Gs;spia (rktYg; Gs;spia) cgNahfpj;J

mkpyk; my;yJ %yk; my;yJ xl;rpNaw;wpapd; my;yJ jho;j;jpapd;

nrwpit Jzpthu;.

² mkpyk;> %yj;jpd; pk
a
, pk

b 
ngWkhdq;fisg; ghtpj;J vy;yh mkpy - %y

epakpg;gpw;fhd tiuGfis tiuthu;.

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

• mkpy fhu epakpg;Gf;fs; njhlu;ghf rktYg;Gs;sp> KbTg; Gs;spia

tpsf;Ftjw;F topfhl;lTk;.

• gpd;tUk; tpdhf;fSf;F tpilaspf;f topfhl;lTk;.

i. Kjd;ik epak gjhu;j;jq;fs; nfhz;bUf;f Ntz;ba ,ay;Gfs; ahit?

ii. xU ,urhadg; gjhu;jj;jpd;  0.10 mol I nfhz;l 250.00 cm3 fiury;

jahupf;f Ntz;bAs;sJ. ePq;fs; cgNahfpf;Fk; juhrpd; tO  +  10 mg.

cq;fsplk; ,U gjhu;j;jq;fs; cs;sd.  Aapd; %yu; jpzpT  10 g mol-1

Bapd; %yu; jpzpT 100 g mol-1.

a) vd;d jpzpT A epWj;njLf;fg;gl Ntz;Lk;?

b) vd;d jpzpT  B epWj;njLf;fg;gl vLf;f Ntz;Lk;?

c) Vd; xusT cau; %yu; jpzpit nfhz;l xU gjhu;j;jj;ij Kjd;ik

epak gjhu;j;jkhf cgNahfpf;f Ntz;Lk;?
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;.

² epakpg;G Kiwepakpg;G Kiwepakpg;G Kiwepakpg;G Kiwepakpg;G Kiw

² epakpg;G gFg;gha;Tfis (Tritrimetric analysis ) cgNahfpj;J> nrwpT njupahj

fiurypd; nrwpit Jzpayhk;.

² xU ,urhadj; jhf;fj;jpd; rktYg; Gs;sp ngwg;gLtJ vg;Nghnjdpy;

xU ,urhad epakpg;gpd; NghJ khjpupapYs;s gFg;gha;Tf;Fs;shFk;

nghUspd; (analyte) msT Nru;f;fg;gLk; epakpg;gp (titrant) ,d; mstpw;F

rkkhFk; NghJ MFk;.

• epakpj;jYf;F gad;gLj;jg;gLk; jhf;fk; gpd;tUk; ,ay;Gfis

nfhz;bUj;jy; Ntz;Lk;.

• tpiuthf eilngw Ntz;Lk;.

• gPrkhd jhf;fkhf ,Uj;jy; Ntz;Lk;.

• G cau;vjpu; ngWkhdk; cilajhf (jhf;fk; Kw;WngWk;) ,Uj;jy;

Ntz;Lk;.

• jhf;fpfspy; xd;wpdJ nrwpT njupe;jpUf;Fk; NghNj epakpj;jy;

cgNahfkhdjhf mikAk;. mse;njLf;fg;gl;l Kjd;ik epak

gjhu;j;jq;fis Fwpj;j fdtsT ePupy; fiug;gjd; %yk; nrwpT njupe;j

fiury;fs; jahupf;fg;gLk;.

• epwkhd epakpg;gpd; NghJ fhl;b epwkhw;wj;ijf; fhl;Lk; Gs;sp KbTg;

Gs;spahFk;.

• cau;e;jsT Jha;ik nfhz;l jhf;ftPjk; Fiwe;j ePiu mfj;JwpQ;Rk;

,ay;G Fiwe;j fiujpwd; $ba vd;gitNa Kjd;ik epakg;

gjhu;j;jq;fspd; rpwg;gpay;GfshFk;.

• Kjd;ik epakg; gjhu;j;jq;fs; ,y;yhjtplj;J NtW Jiz epakg;

gjhu;j;jq;fs; gad;gLj;jyhk;. ,g;gjhu;j;jk; epakpg;gpd; Kd; xU Kjd;ik

epakg; gjhu;jj;jpdhy; epakpf;fg;gLk; (Standardization).

• Kjd;ik epakg; gjhu;j;jk; nghJthf  ±  0.1 mg jpUj;jj;Jld; epWj;J

vLf;fg;gLk;.

• epak fiury; (nrwpT njupe;j fiury;) fdkhd FLitapy; nghJthf

jahupf;fg;gLk;.

• Kjd;ik (Primary) epak gjhuj;;jj;ij cgNahfpj;J xU nrwpT njupe;j

fiury; jpUj;jkhf jahupf;fg;gLk; nghOJ mf;fiury; epak

fiury; vdg;gLk;.

• epak %y fiury; xd;iw cgNahfpj;J mkpyk; xd;wpd; nrwpit

fhzyhk;.mt;thNw epak mkpy fiurnyhd;iw cgNahfpj;J %ynkhd;wpd;

nrwpitf; fhzyhk;.
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mkpy - %y epakpg;Gf;fs;.mkpy - %y epakpg;Gf;fs;.mkpy - %y epakpg;Gf;fs;.mkpy - %y epakpg;Gf;fs;.mkpy - %y epakpg;Gf;fs;.

• nrwpT njupahj %yj;jpd; xU Fwpj;j fdtsT  (nghJthf 25.00 cm3)

epak mkpyf; fiury; xd;wpdhy; eLepiyahf;fg;gLfpwJ. rktYg; Gs;spia

fz;lwpa fhl;bfs; gad;gLj;jg;gLk;.

epakpg;G Kiw xd;wpd; nra;Kiwg; gpuNahfq;fs;.epakpg;G Kiw xd;wpd; nra;Kiwg; gpuNahfq;fs;.epakpg;G Kiw xd;wpd; nra;Kiwg; gpuNahfq;fs;.epakpg;G Kiw xd;wpd; nra;Kiwg; gpuNahfq;fs;.epakpg;G Kiw xd;wpd; nra;Kiwg; gpuNahfq;fs;.

• xU Fohapia (my;yJ mstpia) cgNahfpj;J  25.00 cm3 fhuf; fiuriy

my;yJ Ijhd mkpyj;ij xU Jha epakpg;G FLitapy; ,Lf. rpy

Jspfs; nghUj;jkhd fhl;biar; Nru;f;f.

• mstpia rpwpjsT mkpyk; my;yJ %yj;jpdhy; JyhTf (Rinse).

gpd;mstpia mkpyk; my;yJ %yj;jpdhy; epug;Gf. fiurypd;

kl;lj;ij  0.00 cm3 ( V
1
cm3) f;F nrg;gk; nra;f.

• Jspj;Jspahf mkpy my;yJ %yf; fiuriy epakpg;Gf; FLitapy;

cs;s fiurYf;Fs; Nru;f;f.

• Fohailg;G jpUfpia (stop cock) ,lJ ifapdhy; fl;Lg;gLj;Jf. tyJ

ifapdhy; epakpg;G FLitia Row;Wf.

• fhl;b epwkhw;wk; mile;jJk;> mstpapy; ,Ue;J fiury; Nru;g;gij

epWj;Jf.

• ,J epakpg;gpd; KbTg; Gs;sp MFk;.

• mstp thrpg;ig vLf;fTk;  (V
2 
cm3) . cgNahfpf;fg;gl;l mkpyk; my;yJ

%yj;jpd; fdtsT (,Wjp thrpg;G - Muk;g thrpg;G) (V
2
-V

1
) cm3

MFk;. epakd thrpg;G  (titre) vdg;gLtJ 25.00 cm3 mkpyk; my;yJ %yj;ij

eLepiyahf;f Njitahd %yk; / mkpyj;jpd; fdtsT.

• epakpg;ig kPz;Lk; nra;f. epakd thrpg;gpd; ruhrupf; fdtsitg; ngWf.

Fiwe;jJ ,uz;L thrpg;Gf;fs; Njitg;gLk;. ,f;fdtstpy; ,Ue;J njupahj

nrwpitf; fhzyhk;.

epakpg;Gepakpg;Gepakpg;Gepakpg;Gepakpg;G mstp thrpg;Gmstp thrpg;Gmstp thrpg;Gmstp thrpg;Gmstp thrpg;G

epakpg;G vz; 01 02 03

KjyhtJ mstp thrpg;G/cm3 0.00 24.20 0.00

,uz;lhtJ mstp thrpg; /cm3 24.20 48.10           23.90

epakd thrpg;G / cm3 24.20 23.90           23.90

• epakpg;Gf;fs; 02> 03 ,dJ ruhrup  : 23.90 cm3.
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PH

mkpyj;jpd; fdtsT / cm3      10       20        30         40

14

12

10

8

6

4

2

COOH

COO-K+

. • ,uz;L thrpg;Gf;fSf;fpilNaAs;s NtWghL 0.30 cm3  Yk; $lthf ,Uf;Fk;

nghOJ mt;thrpg;G Gwf;fzpf;fg;gLk;.

cjhuzk;cjhuzk;cjhuzk;cjhuzk;cjhuzk; 1 tJ thrpg;G 24.20 cm3

2 tJ thrpg;G 23.90 cm3

3 tJ thrpg;G 23.90 cm3

1tJ thrpg;G Gwf;fzpf;fg;gLk;. ruhrupf; fdtsT  23.90 cm3.

••••• 25.00 cm3  0.1 mol dm-3 NaOH (aq) f;Fk; f;Fk; f;Fk; f;Fk; f;Fk;  0.1 mol dm-3 HCl  f;Fkpilapyhd f;Fkpilapyhd f;Fkpilapyhd f;Fkpilapyhd f;Fkpilapyhd

epakpg;G.epakpg;G.epakpg;G.epakpg;G.epakpg;G.

cU 14.8.1 : mkpy - %y epakpg;G tisapcU 14.8.1 : mkpy - %y epakpg;G tisapcU 14.8.1 : mkpy - %y epakpg;G tisapcU 14.8.1 : mkpy - %y epakpg;G tisapcU 14.8.1 : mkpy - %y epakpg;G tisap

• mkpy %y epakpg;GfSf;fhd Kjd;ik epakg; gjhu;j;jq;fs;.mkpy %y epakpg;GfSf;fhd Kjd;ik epakg; gjhu;j;jq;fs;.mkpy %y epakpg;GfSf;fhd Kjd;ik epakg; gjhu;j;jq;fs;.mkpy %y epakpg;GfSf;fhd Kjd;ik epakg; gjhu;j;jq;fs;.mkpy %y epakpg;GfSf;fhd Kjd;ik epakg; gjhu;j;jq;fs;.

cjhuzk; : nghw;whrpak; Ijurd; jNyw;W

my;yJ cyu; Na
2
CO

3  
 (cgNahfpf;f Kd; cyu;j;jTk;).



-145-

xxxxxl;rpNaw;w jho;j;jy; epakpg;Gf;fs;l;rpNaw;w jho;j;jy; epakpg;Gf;fs;l;rpNaw;w jho;j;jy; epakpg;Gf;fs;l;rpNaw;w jho;j;jy; epakpg;Gf;fs;l;rpNaw;w jho;j;jy; epakpg;Gf;fs;

• xl;rpNaw;w - jho;j;jy; (Redox -jho;j;Njw;w) jhf;fq;fs; epakpg;G

gFg;gha;Tfspy; gad;gLj;Jk; (Titrimetric analysis) . cjhuzkhf

nrwpT njupahj jho;j;jp my;yJ xl;rpNaw;wp KiwNa epak xl;rpNaw;wp

my;yJ jho;j;jpapd; fiurYld; epakpf;fg;gLk;. ,U fiury;fspd;

fdtsTfspy; ,Ue;Jk;  jhf;fgPrkhdj;jpy; ,Ue;Jk; njupahj nrwpT

fzpf;fg;gLk;.

• gy epakpg;Gf;fs; xl;rpNaw;wy; jho;j;jy; jhf;fq;fis cl;gLj;;Jfpd;wd.

Fwpg;ghf K
2
Cr

2
O

7
 , KMnO

4
  fiury;fs; xl;rpNaw;wk; fUtpfshf gad;gLj;-

jg;gLk; nghOJ> jho;Njw;w fhl;b rpy Ntisfspy; gad;gLj;jg;gLfpd;wJ.

•  Xl;rpNaw;wy; jho;j;jy; jhf;fq;fSf;fhd Kjd;ik epak gjhu;j;jq;fs;.

• Na
2
C

2
O

4

• K
2
Cr

2
O

7

• KIO
3

• MnO
4
- mad;fs; epwKilajhf ,Ug;gjdhYk;> mit jho;j;jyilAk;

nghOJ epwkw;w Mn2+  mad;fis cUthf;FtjhYk;> fhl;b Njitapy;iy.

MnO
4
-  mad;fs; Rafhl;bahf (self indicator) njhopw;gLfpd;wJ.

mkpy Clfj;jpy; nghw;whrpak; ,UFNwhNkw;Wmkpy Clfj;jpy; nghw;whrpak; ,UFNwhNkw;Wmkpy Clfj;jpy; nghw;whrpak; ,UFNwhNkw;Wmkpy Clfj;jpy; nghw;whrpak; ,UFNwhNkw;Wmkpy Clfj;jpy; nghw;whrpak; ,UFNwhNkw;W(VI) > mad;> mad;> mad;> mad;> mad;(III) f;F ,ilapyhdf;F ,ilapyhdf;F ,ilapyhdf;F ,ilapyhdf;F ,ilapyhd

epakpg;G .epakpg;G .epakpg;G .epakpg;G .epakpg;G .

• mad;(II) ( Fe2+) mad;fSf;fhd jFe;j %yk; mad; (II) mNkhdpak; ry;Ngw;W

MFk;. ,jd; fiury; nghJthf Ijhd ry;g+upf; mkpyj;jpdhy; mkpykhf;

fg;gl;L> ePupy; fiuj;Jg; ngwg;gLk;. Fe2+ mad;fs; ePu;g; gFg;giltij

jLf;f mkpyk;  cjTk;.

• 25.00 cm3 ,f; fiury; epakpg;G FLitapDs; ,lg;gl;L  (10 cm3)  Ijhd
 H

2
SO

4
Nru;f;fg;gLk;.
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• 6 Jspfs; ,UgPidy; mikd; fiuriy (fhl;b) FLitapypl;L> mjid

njhlu;e;J  5 cm3 ngh];Nghupf; mkpyj;ij ,Lf. ,UgPidy; mikd; XU

jho;j;Njw;w fhl;b.  ,J epwkw;wJ. ,UFNwhNkw;W mad;fis ,f;fiurYf;Fs;

Nru;f;Fk; nghOJ  Fe2+ mad;  Fe3+ mad;fshf xl;rpNaw;wkilAk;. vy;yh

Fe2+ mad;fSk; xl;rpNaw;wg;gl;lgpd;> Nkyjpfkhf Nru;f;fg;gLk; xd;W ,uz;L

Jspfs; ,UFNwhNkw;W> fhl;bia xl;rpNaw;WtjpdhNyNa epwkhw;wk;

Vw;gLfpd;wJ. ,g; Gs;spapy; fiuryhdJ> ePy epwkhfNth my;yJ

ePyk; fye;j Cjh epwkhfNth khWk;. ,JNt KbTg; Gs;spAk; MFk;.

• epakpj;jypd; NghJ cz;lhFk; Fe3+mad;fs; fhl;bia Xustpw;F

xl;rpNaw;WtJ KbTg; Gs;spia ghjpf;Fk;. vdNt> mtw;iw tpiuthf

mt;tg;NghNj mfw;wptply; Ntz;Lk;. nghRNghupf; mkpyj;ij ,Ltjhy;

,t;nghpf; mad;fs; xUtif ngupf;Fg;nghRNgw;Wrpf;fw; Nru;itahf

khw;wg;gLfpd;wJ. ,r;rpf;fw;  Nru;it $l;lw; gpupifailtjpy;iy.

flj;Jkhdk;flj;Jkhdk;flj;Jkhdk;flj;Jkhdk;flj;Jkhdk;

• jhf;fk; xd;WKOik milAk; re;ju;g;gj;ij my;yJ rktYg; Gs;spia

,dq;fhz flj;Jj;jpwd; mstPLfs; cgNahfkhdit. rktYg; Gs;spapy;

flj;Jk; tYtpy; jpBnud khw;wk; Vw;gLk; fiury;fSf;F ,k;Kiw

nghUj;jkhdJ.  mad;fspd; jd;ikapy; Vw;gLk; khw;wj;jpdhy; my;yJ

mad;fspd; nrwptpy; Vw;gLk; khw;wj;jpdhy; flj;JtYtpy; jpBnud khw;wk;

Vw;gLfp;d;wJ.

• fiurypd; flj;Jjpwdpy; Vw;gLk; khw;wjpw;Fk;> Nru;f;fg;gLk; epakpg;gp(titrant)

fststpw;Fk; fPwg;gLk; tiuG flj;Jkhd epakpg;G tiuG vdg;gLk;.

• xU eLepiyahd fiurypd; flj;Jjpwd;> Neu; mad;fspdJk;> vjpu;

mad;fspdJk; jdpj;jdp flj;Jjpwd; gq;fspg;gpd; $l;Lj; njhifahFk;. H +

mad;fSk; OH-  mad;fSk; cau; mirAk; jfit nfhz;bUg;gjhy;> Nkyjpf

 H+ mad; O H- mad;fisf; nfhz;l fiurypy; flj;Jjpwd; cau;thdJ.

• flj;Jjpwd; mstPLfs; td;kpd;gF nghUl;fspdJk;> nkd;kpd; gFnghUl;fspdJk;

fiury;fspd; jd;ik gw;wpa mwpit jUk;.  gupNrhjidfspy; gad;gLk;

fiurypypUe;J mad;fs; mfw;wg;gLk; nghOJ fiurypd; flj;Jjpwd;

FiwtilAk;. flj;Jjpwd; cgfuzk; fiurypd; flj;JtY (  )

Fiwtiltij fhl;Lk;. flj;Jkhd epakpg;Gfisr; nra;tjd; %yk;

,t;Tz;ikia mwpe;J nfhs;syhk;.
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flj;JtY     

flj;Jjpwd; =   

flj;Jjpwd;     =

A =  gug;G

l = ePsk;

          =   

                   =   S m-1

•  flj;JtY vdg;gLk;.

• jil xk; (Ω ) ,y; msf;fg;gLk;. vdNt flj;JtYtpd; myF xk;-1 (Ω-1 ).

nghJthf Siemens, , (S) xk ;-1 ,w;F gjpyhf gad;gLj;jg;gLfpd;wJ. vdNt>

flj;JjpwDf;fhd myF  S m-1 (Ω-1 m-1 ).

• td; mkpy td;fhu flj;Jkhd epakpg;gpy; flj;Jjpwd; fyj;jpDs; NaOH

fiuriy vLj;J mstpapypUe;J  HCl mkpyk; Nru;f;fg;gLk;. Muk;gj;jpy;

flj;Jjpwd; kpf cau;thf ,Uf;Fk;. Vnddpy; mq;F RahjPd  Na+

mad;fSk; OH- mad;fSk; ,Uj;jy; MFk;. vdpDk; Kjy; rpy Jsp  HClI

Nru;f;Fk; nghOJ eLepiyahf;fk; eilngWtjhy; rpy O H-  mad;fSld;

,ize;J ePuhf mfw;wg;gLk;.

fiurypypUe;J mad;fs; ePf;fg;gLtjhy;> flj;Jjpwd; FiwtilAk;. vdpDk;>

Cl-  mad;fSld; Na+  mad;fSk; fiurypy; ,Ug;gij kwe;Jtplf;

$lhJ.

• Nru;f;fg;gLk;  Cl-  mad;fs; flj;Jjpwid mjpfupf;Fk;. O H-  mad;fshy; Cl-

gpujpaplg;gLfpd;wJ. O H-(aq) 
 
,d; flj;Jjpwd; Cl- mad;fistpl kpf cau;T.

vdNt nkhj;j flj;Jjpwd; rktYg;Gs;sp tiu FiwtilAk;.

flj;Jjpwdpd; myF
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flj;Jjpwd;

            cm-1

mkpyj;jpd; fdtsT  / cm3

• KbTg; Gs;spapy; kpfr; rpwpa msT O H-  mad;fs; Kw;whf  H+ mad;fshy;

eLepiyahf;fg;gLfpd;wJ. rktYg; Gs;spf;F Nkyjpfkhf Nru;f;fg;gLk;

mkpyj;jpy; cs;s H +  mad;fs; fiurypy; njhlu;e;J ,Uf;Fk;. H +

mad;fSk; Cl- mad;fSk; fiurypy; flj;Jjpwid tYthfmjpfupf;Fk;.

mjhtJ fiurypd; flj;Jjpwd; mjpfupf;Fk;.

       cU 14.8.2        cU 14.8.2        cU 14.8.2        cU 14.8.2        cU 14.8.2  :  NaOH / HCl flj;Jkhd epakpg;G tisap.flj;Jkhd epakpg;G tisap.flj;Jkhd epakpg;G tisap.flj;Jkhd epakpg;G tisap.flj;Jkhd epakpg;G tisap.

• ,t;tiugpid ifahy; tiuayhk;. Mdhy; flj;Jkhdpia gjpfUtp xd;Wld;

,izf;Fk; NghJ gjpfUtp jhdhNt gupNrhjid ngWNgWfisg; gjpAk;.

• nkd; mkpyq;fs; my;yJ td; mkpyq;fs;> td; fhuq;fs; my;yJ nkd;

fhuq;fs; Nghd;w ntt;NtW Nru;khdq;fSf;fhd epakpg;Gf;fspd; tiuig

tpsf;FtJ rpwpJ fbdk;.

cjhuzk; : cjhuzk; : cjhuzk; : cjhuzk; : cjhuzk; : C H
3
COOH(aq) / NaOH (aq)

cU 14.8.3 cU 14.8.3 cU 14.8.3 cU 14.8.3 cU 14.8.3  : NaOH, CH
3
COOH flj;Jjpwd; epakpg;G tisapflj;Jjpwd; epakpg;G tisapflj;Jjpwd; epakpg;G tisapflj;Jjpwd; epakpg;G tisapflj;Jjpwd; epakpg;G tisap

mkpyj;jpd; fdtsTmkpyj;jpd; fdtsTmkpyj;jpd; fdtsTmkpyj;jpd; fdtsTmkpyj;jpd; fdtsT/ cm3

flj;Jjpwd;/

        cm-1

KbTg; Gs;sp
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tPo;gbthf;fy; epakpg;gpy; flj;Jjpwd; khwy;.tPo;gbthf;fy; epakpg;gpy; flj;Jjpwd; khwy;.tPo;gbthf;fy; epakpg;gpy; flj;Jjpwd; khwy;.tPo;gbthf;fy; epakpg;gpy; flj;Jjpwd; khwy;.tPo;gbthf;fy; epakpg;gpy; flj;Jjpwd; khwy;.

•  it Nru;f;Fk; NghJ >  Mf ePf;fg;gLk;. vdpDk;>

 fiurYf;Fr; Nru;f;fg;gl;ljhy;> fiurypy; fhzg;gLk; mad;fspd;

vz;zpf;if khwhky;  fhzg;gLk;. vdNt> flj;Jjpwd; khwhJ fhzg;gLk;.

• rktYg; Gs;spiaf; fle;jJk; Nru;f;fg;gLk;  kpifahff; fhzg;gLk;.

vdNt mad;fspd; vz;zpf;if mjpfupf;Fk;. vdNt fiurypd; flj;Jjpwd;

mjpfupf;Fk;.

flj;Jjpwd;

KbTg;Gs;sp ,d; fdtsT
NaCl(aq)
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.9 ( njhFjpapy; fhzg;gLk; mdad;fspd; fw;wad;fspd;

jd;ikf;Nfw;g rktYg; Gs;spapd; pH ngWkhdj;ij

jPu;;khdpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 03

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² td;%y fw;wad;fSk; td; mkpy mdad;fSk; cs;s njhFjpnahd;wpd;

pHI jPu;khdpg;ghu;.

² td;%y md;daidAk; nkd;mkp;y fw;waidAk;; nfhz;l njhFjp xd;wpd;

pHI jPu;khdpg;ghu;.

² nkd;%y fw;waidAk; td; mkpy mdaidAk; nfhz;l njhFjp xd;wpd;

pHI jPu;khdpg;ghu;.

² Xu; fiurypYs;s mad;fs; ePu;gFg;gilAk; mstpy; mf;fiurypd; pH

jq;fpAs;sJ vd;gij tpsq;fpf; nfhs;thu;.

² ePu;gFg;;gpd; msT md;daid cUthf;Ffpd;w nkd; mkpyj;jpd; pK
a

ngWkhdj;jpYk;> fw;waid  cUthf;fpd;w nkd;%yj;jpd; pK
b 
 ngWkhdj;jpYk;

jq;fpapUf;Fk; vd tpsf;Fthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² gpd;tUtdtw;wpd; ePu;g;gFg;G jhf;fq;fis vOj topg;gLj;Jq;fs;.

NaCl, KNO
3
, Na

2
CO

3
, NaHCO

3
, AlCl

3
, MgSO

4
.

² gpd;tUtdtw;wpd; mkpyj; jpwd; VWtupiriaf; fz;Lgpbf;f khztiu

topg;gLj;Jq;fs;.

mkpyk;   A    : K
a
 = 1.8 × 10-5 mol dm-3

mkpyk; B    : K
a
 = 5.0 × 10-2 mol dm-3

mkpyk; C    : K
a
 = 1.6 × 10-4 mol dm-3
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

²  td;%y fw;wadtd;%y fw;wadtd;%y fw;wadtd;%y fw;wadtd;%y fw;wad; ^Na+/K+& / td;mkpy md;dad;;td;mkpy md;dad;;td;mkpy md;dad;;td;mkpy md;dad;;td;mkpy md;dad;; ^Cl-/SO
4

2-/SO
3

-/ClO
4

-)

NaOH(aq) + HCl(aq)  →  NaCl(aq) + H
2
O(l)

NaCl Nghd;w cg;G xd;wpd; gspq;F rhyfk; ePupy;; fiuAk; nghOJ ePu; %yf;$Wfs;

fw;wad;fisAk;> md;dad;fisAk; #o;e;J ePNuw;wg;gl;l Nfhsq;fis cUthf;-

fpd;wd. Ijurd; mad;fspdJk;> Ijnuhl;irl;L mad;fspdJk; nrwpT

khw;wkiltjpy;iy. mj;Jld;  pH khwhJ ,Uf;Fk;. ,urhad uPjpahd JhaePu;

cgNahfpf;fg;gLk; nghOJ fiurypd;  pH khwpyp Mf ,Uf;Fk;.

² NkNy jug;gl;l njhFjpapy; mjhtJ td;dkpy td;%y eLepiyahf;fj;jpd;

rktYg; Gs;spapy; ,urahd uPjpahf JhaePu; gad;gLj;jg;gLk;  nghOJ pH 7

Mf ,Uf;Fk;.

²  td;%y fw;wad;td;%y fw;wad;td;%y fw;wad;td;%y fw;wad;td;%y fw;wad; ^Na+/K+ &$nkd;mkpy md;dad;nkd;mkpy md;dad;nkd;mkpy md;dad;nkd;mkpy md;dad;nkd;mkpy md;dad; ^CH
3
COO-/CO

3

2-)

C H
3
COOH(aq) +  NaOH(aq) → CH

3
COO-Na+(aq) + H

2
O(l)

² Nrhbak; vjNdhNtw;W ePu; fiurypy; RahjPd mad;fis cUthf;Ffp;d;wJ.

,jid njhlu;e;J vjNdhNtw;W mad; ePu; gFg;Gf;F cl;gLfpd;wJ.

C H
3
COO-Na+ (aq)  Na+(aq) + CH

3
COO-(aq)

  CH
3
COO- (aq) + H

2
O (l)  CH

3
COOH (aq) + OH- (aq)

² ePu; %yf;$Wfs; Gnuhd;];nul;bd; (bronsted acid) mkpykhfTk;> vjNdhNtw;W

mad; Gnuhd;];nul;bd; %ykhfTk; njhopw;gLfpd;wJ. vjNdhNtw;W mad;

ePupYk; ghu;f;f rpwe;j %ykhFk;. rkepiyapy; fhzg;gLk; O H-  mad;fNs

rktYg;Gs;sp fhu  pH I cilajhf ,Uj;jYf;F fhuzkhf mikfpd;wJ

nkd;%y fw;wad;fs; nkd;%y fw;wad;fs; nkd;%y fw;wad;fs; nkd;%y fw;wad;fs; nkd;%y fw;wad;fs; ^NH
4

- &$td;mkpy mdad;fs;td;mkpy mdad;fs;td;mkpy mdad;fs;td;mkpy mdad;fs;td;mkpy mdad;fs; ^Cl-/SO
4

2-/ NO
3

-/ ClO
4

- &

N H
4
OH(aq)  +HCl (aq)  NHCl

4 
(aq)  +  H

2
O (l

² N H
4
Cl  ePupy; fiuAk; NghJ cUthFk; mNkhdpak; mad;fs; ePu;gFg;Gf;Fs;shfp

Xu; rkepiyia cUthf;Fk;.

N H
4
Cl (aq) NH

4
+ (aq) + Cl- (aq)

NH
4

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

4
 OH (aq) + H+ (aq)

² ,q;F Kf;fpakhf  NH
4

+  Gnuhd;];nul;bd; mkpykhfj; njhopw;ggLfpd;w

NH
4

+  GNuhj;jid ePUf;F toq;Ffpd;wJ. ,q;F ePu; %ykhf njhopw;gLfpd;wJ.

,J Xu; td;mkpy nkd;%y cg;gpw;Fupa elj;ijahFk;. ,t;cg;gpYs;s

fw;wad;> ePupYk; ghu;f;f td;ik$ba mkpykhFk;. vdNt fiurypy; ePu;

%ykhf njhopw;gl;L> H+ maid cUthf;fpd;wJ. fiurypy; Nkyjpf H+

mad;fs; ,Ug;gjhy;>  fiury; mkpyj;jd;ikAilajhf ,Uf;fpd;wJ. vdNt

fiurypd;  pH <7 MFk;.
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² nkd; mkpyj;jpdhy; cUthfpa cg;Gf; fiurypd; nkd; mkpyj;jpdhy; cUthfpa cg;Gf; fiurypd; nkd; mkpyj;jpdhy; cUthfpa cg;Gf; fiurypd; nkd; mkpyj;jpdhy; cUthfpa cg;Gf; fiurypd; nkd; mkpyj;jpdhy; cUthfpa cg;Gf; fiurypd; pH

nkd; mkpyj;jpdhy; cUthfpa cg;Gf; fiurypy; tiutpyf;fzj;jpw;F

mika pK
a
 ngWkhdk; rpwpjhf ,Uf;Fk; NghJ> mkpyk; td;ik $bajhf

,Uf;Fk;. nkd; mkpyk; H A ,d; pK
a 
= 9.00. nkd; mkpyk; H B pK

a 
=  6.00.

vdNt HB, HA ,Yk; td;ik $ba mkpykhFk;.

² 0'1 mol dm-3   nrwpTila NaA iaf; fUJf.

 (HA ,d; pK
a 
= 9.0)

K
h
= ePu; gFg;G khwpyp

 [OH-] 2 = 10-6  mol2 dm-6

      [OH-]   = 10-3 mol dm-3

      pOH   = 3

              Vwj;jho pH       = 11.0

² vdNt Fwpj;j nrwpTila nkd; mkpy cg;G fiurypd;   pH I

Nkw;Fwpg;gpl;lthW fzpf;fyhk;.

nkd;fhuj;jp;dhy; cUthfpa cg;Gf; fiurypd; nkd;fhuj;jp;dhy; cUthfpa cg;Gf; fiurypd; nkd;fhuj;jp;dhy; cUthfpa cg;Gf; fiurypd; nkd;fhuj;jp;dhy; cUthfpa cg;Gf; fiurypd; nkd;fhuj;jp;dhy; cUthfpa cg;Gf; fiurypd; pH

pK
b
 =  - log K

b

² tiutpyf;fzj;jpw;Nfw;g pK
b
 rpwpa ngWkhdkhapd; %yk; td;ikahdJ.

² nkd;%yk;  MOH ,d;  pK
b
= 5.0. nkd;%yk; BOH  ,d;  pK

b
= 3.00 vdpy;

M O H ,Yk; ghu;f;f BOH  Xu; td;%yk; MFk;.

0.1 mol dm-3 nrwpTila MCl  cg;igf; fUJf. (MOH ,d;  pK
b
= 5.0)

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

     
MOH (aq) + H+ (aq)
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[H+]2 = 10-10 mol2 dm-6

   [H+]  = 10-5 mol dm-3

              pH  = 5.0

² vdNt> Fwpj;j nrwpTila nkd;%y cg;Gf; fiurypd;  pH I

Nkw;Fwpg;gpl;lthW fzpf;fyhk;.

²²²²²  rktYg; Gs;spapy; rktYg; Gs;spapy; rktYg; Gs;spapy; rktYg; Gs;spapy; rktYg; Gs;spapy; pH

²²²²² td;%yk; - td; mkpyk;td;%yk; - td; mkpyk;td;%yk; - td; mkpyk;td;%yk; - td; mkpyk;td;%yk; - td; mkpyk;

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

K
w
 = 10-14mol 2 dm-6 = [H+] [OH-]

rktYg; Gs;spapy;

[H+] = [OH-]

[H+]2 = 10-14mol 2 dm-6

[H+] = 10-7 mol dm-3

rktYg; Gs;spapy; pH 7.

²²²²²  nkd;mkpyk; - td;%yk;nkd;mkpyk; - td;%yk;nkd;mkpyk; - td;%yk;nkd;mkpyk; - td;%yk;nkd;mkpyk; - td;%yk;

A - (aq) + H
2
O (l)  HA (aq) + OH- (aq)

nkd; mkpyk; H A ,d;   pK
a 
   5.0  vdTk; rktYg; Gs;spapy;  A - fiurypd;

nrwpT  0.1 mol dm-3  vdpy;>

[OH-]2 =10-10 mol2 dm-6

[OH-] = 10-5 mol dm-3
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pOH = 5

pH = 9

²²²²²  nkd;%yk; - td;mkpyk;nkd;%yk; - td;mkpyk;nkd;%yk; - td;mkpyk;nkd;%yk; - td;mkpyk;nkd;%yk; - td;mkpyk;

nkd;fhuk; MOH ,d; pK
b
= 5.0  vdTk; rktYg; Gs;spapy; ,d;

nrwpT 0'1 mol dm-3      vdpy;>

[H+]2  = 10-10 mol2 dm-6

  [H+] = 10-5 mol dm-3

    pH =  5.0

²²²²² MCl           cg;Gcg;Gcg;Gcg;Gcg;G/ NaOH               epakpg;Gepakpg;Gepakpg;Gepakpg;Gepakpg;G

M + (aq)  +  H
2
O(l)     MOH (aq)  +  H+ (aq)

MOH   ,d;  pK
b
 = 9.0

 0.1 mol dm-3  nrwpTila MCl fiurypd;

[H+] 2 = 10-6 
2 -6mol  dm

[H+] = 10-3 mol dm-3

pH = 3
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.10 ( mkpy %y epakpg;gpw;F cfe;j fhl;bia njupT

nra;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² rktYg; Gs;spapy; mkpy %y jhf;fq;fspd; pH  ngWkhdj;ijf; fhz;ghu;.

²  ntt;NtW tifahd epakpg;Gf;fSf;fhd epakpg;G tisapfis tiuthu;.

² rktYg; Gs;spf;F mz;ikapy; rpwpjsT fiuriy Nru;f;Fk; NghJ

rLjpahd   pH  khw;wk; cz;lhtij tpsf;Fthu;.

² mkpy %yf;fhl;bfs; nkd;dkpyk; my;yJ nkd; fhuq;fs; vdf; Fwpg;gpLthu;.

² fhl;bapd; maDk; mjd; %yf;$Wk; ntt;NtW epwq;fisAilait

vd;gij mwpthu;.

² fhl;bapd; epwkhw;w pH tPr;R mjd; gpupif khwpyp ^K
In
 & y; jq;fpAs;sJ

vd;gij tpsq;fpf; nfhs;thu;.

² fhl;bapid Nju;njLf;Fk; nghOJ epakpg;G rktY Gs;spapd; pH  my;yJ

epakpg;gpd; NghJ Vw;gLk; rLjpahd pH  khw;w tPr;rpDs; fhl;bapd;

epwkhw;w pH tPr;R mlq;f Ntz;Lk; vd;gij tpsq;fpf; nfhs;thu;.

vdNt> fhl;b Nju;T mf;fhl;bapd; pK
in 
jq;fpAs;sJ vd tpsq;Fthu;.

² ntt;NtW epakpg;Gf;fSf;Fg; nghUj;jkhd fhl;bfis rpghupR nra;th;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² td; mkpy td;%y epakpg;gpd; NghJ ntt;NtW epiyikfspy; my;yJ

gbfspy; pH I fzpf;f khztu;fis topelj;Jq;fs;.

² khztu;fis ntt;NtW epakpg;Gf;fSf;fhd epakpg;G tisapfis tiua

Vw;ghL nra;aTk;.

² td; mkpy - td; fhuk;

² td;%yk; - nkd; mkpyk;

² nkd;%yk;;; - td; mkpyk;.

² epakpg;Gf;Fg; nghUj;jkhd fhl;bfis Nju;e;njLf;Fk;gb Cf;FtpAq;fs;.

² xU Fwpj;j epakpg;gpw;F NtW tifahd fhl;bia cgNahfp;f;Fk; nghOJ

epakdthrpg;ig (titre value) fzpf;Fk;gb Cf;FtpAq;fs;.

² xd;Wf;FNkw;gl;l gbfisf; nfhz;l epakpg;G tisapapid tiutjw;fhd

mwpTWj;jy;fis toq;Fq;fs;.

² Na
2
CO

3
(aq),  HCl(aq)
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² mkpy %y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy %y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy %y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy %y epakpg;gpd;; ntt;NtW Gs;spfspy; mkpy %y epakpg;gpd;; ntt;NtW Gs;spfspy; pH ngWkhdj;ijngWkhdj;ijngWkhdj;ijngWkhdj;ijngWkhdj;ij

fhzYk;> fhzYk;> fhzYk;> fhzYk;> fhzYk;> pH tiuG tiujYk;.tiuG tiujYk;.tiuG tiujYk;.tiuG tiujYk;.tiuG tiujYk;.

² td;mkpy- td;%y eLepiyahf;fj;jpy;  H +(aq) + OH-(aq)  H
2
O(l)  vd;Dk;

jhf;fk; eilngWfpd;wJ. jhf;fk; Kw;Wg;ngw;wJk; rkepiy cUthFk;

Gs;sp rktYg;; Gs;sp vdg;gLk;.

rktYg;Gs;spapy; [H+(aq)] = [OH-(aq)] MFk;.

² td; mkpy td; %y eLepiyahf;fj;jpy; rktYg; Gs;spapy; fw;wad;

^c-k;'Na+, K+, Ca2+& my;yJ md;dad; (cjhuzk;:Cl-, NO
3

-& ePu;g; ;

gFg;giltjpy;iy. vdNt> rktYg; Gs;spapy; pH  7.  rktYg; Gs;spapd;

pH , H
2
O,d; gpupif mstpdhy; kl;Lk; jPu;khdpf;fg;gLk;.

² Mdhy;> kw;iwa epakpg;Gf;fspy; nkd;%yj;jpd; fw;wad; my;yJ nkd;

mkpyj;jpd; md;dad; ePu;;g;gFg;Gf;Fl;gLtjhy;> mtw;wpd; ePug;;gFg;G jd;ik

tpisTf; fiurypd; pH  I jPu;khdpf;Fk;.

cjhuzk;cjhuzk;cjhuzk;cjhuzk;cjhuzk;

N H
4

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

4
OH (aq) + H+ (aq)

tpisTf; fiury; mkpyj; jd;ikahdJ. vdNt> rktYg; Gs;spapy;  pH

< 7'0.

nkd; mkpy - td;%y eLepiyahf;fj;jpy;>

C H
3
COO- (aq) + H

2
O (l) CH

3
COOH (aq) + OH- (aq)

tpisTf; fiury; %yj; jd;ikahdJ. rktYg; Gs;spapy;  pH > 7'0 .

² gpd;tUk; epakpg;ig fUj;jpw; nfhs;sTk;.

Muk;g  pH  } 1'0

0.1 mol dm-3 NaOH

25.00cm3  , 0.1 mol dm-3 HCl
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 5'0 cm3  NaOH Nru;f;fg;gl;l gpd;  pH } 

                                               }  1'1761

=  1 '2

 24'0 cm3  NaOH  Nru;f;fg;gl;l gpd;   pH } 

                                              } 2'6778

       = 2'7

 26'0cm3 NaOH  Nru;f;fg;gl;l gpd;  pH 

                                             } 11'2924

       = 11'3

² epakpg;G tisapfis mtjhdpj;J> rLjpahd pH khw;wj;jpdhy; tiugpy;

xd;W my;yJ ,uz;L epiyFj;J gFjpfs; cz;lhfpd;wd vd;gij

tpsf;Ff.

² fhl;bfspd;  pK
In
 I fUj;jpw;nfhz;L> fhl;bfspd; epwkhw;w pHtPr;irAk;>

%y Clfj;jpy; mtw;wpd; epwj;ijAk; nfhz;l ml;ltizia tpsf;fTk;.
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ml;ltiz 14.10.1  : fhl;bfSk; mtw;wpd; epwkhw;wq;fSk;.ml;ltiz 14.10.1  : fhl;bfSk; mtw;wpd; epwkhw;wq;fSk;.ml;ltiz 14.10.1  : fhl;bfSk; mtw;wpd; epwkhw;wq;fSk;.ml;ltiz 14.10.1  : fhl;bfSk; mtw;wpd; epwkhw;wq;fSk;.ml;ltiz 14.10.1  : fhl;bfSk; mtw;wpd; epwkhw;wq;fSk;.

² xU Fwpj;j eLepiyahf;fj;jpw;F nghUj;jkhd fhl;bapd; epwkhw;w pH

tPr;R rktYg; Gs;spapy; Vw;gLk; rLjpahd pH tPr;Rf;Fs; ,Uf;f Ntz;Lk;.

epakpg;G tisapfs;epakpg;G tisapfs;epakpg;G tisapfs;epakpg;G tisapfs;epakpg;G tisapfs;

^1& td; mkpy td;%y epakpg;G.

fhl;bapd;

epwkhw;w

pH  tPr;R

2'9 - 4'6

4'2 - 6'3

6'0 - 7'6

8'3 - 10'0

 fhl;b

nkijapy;

nrk;kQ;rs;

nkijapy; rptg;G

GNuhNkh

ijNkhy; ePyk;

gpNdhg;jypd;

jho;; pH

vy;iyapd; fPo;

epwk;

cau; pH

vy;iyapd; fPo;

epwk;
pK

In

3'7

5'0

7'1

9'6

rptg;G

rptg;G

kQ;rs;

epwkw;wJ.

nrk;kQ;rs;

kQ;rs;

ePyk;

rptg;G

0.001 mol dm-3  NaOH

0.001mol dm-3 HCl

(25.0cm3)

 0.100 mol dm-3 HCl

0.100 mol dm-3 NaOH

( 25.0 cm3)
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^2& td; %y nkd; mkpy epakpg;G.

 0.100 mol dm-3

NaOH

HA

cU 14.10.1 : td; %y td;mkpy epakpg;G tisapcU 14.10.1 : td; %y td;mkpy epakpg;G tisapcU 14.10.1 : td; %y td;mkpy epakpg;G tisapcU 14.10.1 : td; %y td;mkpy epakpg;G tisapcU 14.10.1 : td; %y td;mkpy epakpg;G tisap
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     cU : 14.10.2 : td;%y nkd;mkpy epakpg;G tisap     cU : 14.10.2 : td;%y nkd;mkpy epakpg;G tisap     cU : 14.10.2 : td;%y nkd;mkpy epakpg;G tisap     cU : 14.10.2 : td;%y nkd;mkpy epakpg;G tisap     cU : 14.10.2 : td;%y nkd;mkpy epakpg;G tisap

² 0.1 -3mol dm  NaOH  fiuriy 0.1 

-3mol dm

nkd; mkpyj;jpd; (HA)

  25cm3 ,y; Nru;f;Fk; nghOJ Vw;gLk; pH khw;wj;ij tiuG fhl;Lfpd;wJ.

² ehk;  nkd; mkpyj;jpd;  pK
a
 ngWkhdj;ij vNjl;irahf 5.0 vd

vLj;Jf; nfhs;Nthk;.

² mz;zsthf Muk;g pH  I fzpj;jy;

           

[H+(aq)]2 = 10-6 mol2 dm-6

   [H+(aq)]  = 10-3 mol dm-3

             ∴ pH  = 3.0

² rktYg; Gs;spapy; mz;zsthd pH I fzpj;jy;.

           

rktYg; Gs;spapy; 
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A - ,d; nrwpT 0.01 mol dm-3 vd fUJNthkhapd;

     

  [OH-(aq)]2 = 10-10 mol2 dm-6

 [OH- (aq)]  = 10-5 mol dm-3

             ∴ pOH   = 5.0

      pH   = 9.0

^3&  td; mkpy td; mkpy td; mkpy td; mkpy td; mkpy / nkd; %y epakpg;Gnkd; %y epakpg;Gnkd; %y epakpg;Gnkd; %y epakpg;Gnkd; %y epakpg;G

² MOH ,d; pK
b 
= 5.0 vdf; fUJNthkhapd;

 Muk;g  pH mz;zsthf

MOH (aq)  M+ (aq) + OH- (aq)

[M + (aq)] [OH- (aq)]      =  [OH-]2

[MOH (aq)] 0.1mol dm-3

[OH- (aq)]2 = 10-6 mol dm-6

[OH- (aq)] = 10-3 mol dm-3

pOH = 3

  ∴pH =14.0 – 3.0 =  11.0

² rktYg; Gs;spapy; mz;zsthf  pH

[M+ (aq)] = 0.1 mol dm-3

M+ (aq) + H
2
O (l)   MOH (aq) + H+ (aq)

[H+aq]2 = 10-10 mol2  dm-6

 0.10  mol dm-3

HCl

0.10  mol dm-3  MOH

K
b 
=
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    [H+]  = 10-5 mol dm-3

      pH = 5.0

cU 14.10.3 : td;mkpy - nkd;%y epakpg;G tisapcU 14.10.3 : td;mkpy - nkd;%y epakpg;G tisapcU 14.10.3 : td;mkpy - nkd;%y epakpg;G tisapcU 14.10.3 : td;mkpy - nkd;%y epakpg;G tisapcU 14.10.3 : td;mkpy - nkd;%y epakpg;G tisap

. (4)    0.05 mol dm-3 nrwpTila  Na
2
A   fiuriy  0.100 mol dm-3 HCl cld;

epakpj;jy;.

 H
2
A  mkpyj;jpd;  pK

a1
 = 6 vdTk;  pK

a2 
= 10 vdTk; nfhs;f.

A 2- (aq) + H
2
O (l)             HA- (aq) + OH- (aq)

HA- + H
2
O (l)    H

2
A (aq) + OH- (aq)

cU 14.10.4 : cU 14.10.4 : cU 14.10.4 : cU 14.10.4 : cU 14.10.4 : Na
2
A   > > > > >  HCl      epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG epakpg;gpw;fhd tiuG
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Na
2
CO

3
 / HCl epakpg;Gepakpg;Gepakpg;Gepakpg;Gepakpg;G

C O
3

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

3

- (aq) + OH- (aq)

HCO
3

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

2
CO

3
 (aq) + OH- (aq)

H
2 
CO

3

  ,d;  pK
a
 = 6.37 k; pK

a2
= 10.33 k; MFk;.

K
a1

= 4.27 x 10-7 mol dm-3  K
a2

= 4.68 x 10-3 mol dm-3  MFk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.11 ( xl;rpNaw;w jho;j;Jk; jhf;fq;fis nrwpitj;

Jzptjw;fhfg; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² toq;fg;gl;l jhf;fpfSf;fhd rkd; nra;ag;gl;l xl;rpNaw;w jho;j;jy;

rkd;ghLfis vOJthu;.

² xU jhf;fj;jpd; Kbitj; jPu;khdpf;f nghUj;jkhd fhl;biaj; njupT

nra;thu;.

² nrwpTk;> fdtsTk; njupe;j fiurYld; jhf;fk;Gupa Njitahd nrwpT

njupahj jhf;fpapd; fdtsit ,dq;fhz;ghu;.

² gPrkhd tpfpjj;ijg; gad;gLj;jp jhf;fpfspd;; nrwpitf; fzpg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² khztu;fis xl;rpNaw;wYf;Fk;> jho;j;jYf;Fkhd miu mad;

rkd;ghLfis vOJtjd; %yk; xl;rpNaw;w jho;j;jy; KOj; jhf;fj;ij

vOJk;gb gzpAq;fs;.

² jug;gl;l xl;rpNaw;wpapd; my;yJ jho;j;jpapd; nrwpitf; fz;Lgpbg;gjw;Fg;

nghUj;jkhd gupNrhjidia toq;Fq;fs;.

² Njitahd ,lq;fspy; fhl;biaj; njupT nra;Ak;gb khztu;fSf;Ff;

$Wq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² myF ,uz;by; jug;gl;l rkd; nra;j rkd;ghLfis kPl;lha;thu;.

² rpy jhf;fq;fSf;F KbTg; Gs;spiaj; jPu;khdpf;f jhf;fpfs; my;yJ

tpisTfNs  Rafhl;bfshfg; gad;gLj;jg;gLk;.

² rpy jhf;fq;fSf;F rktYg; Gs;spiaj; jPu;khdpf;f fhl;bfs; Njitg;gLk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;elhj;Jthu;elhj;Jthu;elhj;Jthu;elhj;Jthu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.12 ( mstwp uPjpahd gFg;gha;Tf;fhf maNlhkhd

epakpg;Gf;fis gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² I- ,w;Fk; xl;rpNaw;Wk; fUtpfshd Fe3+, IO
3

- , Cr
2
O

7

2-, MnO
4

- , Cu2+.

Mfpatw;wpw;Fk; ,ilapyhd jhf;f tpisTfis ,dq;fhz;ghu;.

² maill;L mad; jho;j;J fUtpahf njhopw;gLk; toq;fg;gl;l  madpd;

xl;rpNaw;wj;jpw;fhd miu mad; rkd;ghLfis vOJthu;.

² vOJk; jhf;fq;fSf;fhd gPrkhdj;ij ngWthu;.

² S
2
O

3

2- ,w;Fk; I
2
 f;Fkpilapyhd jhf;fj;ij vOJthu;.

² epak S
2
O

3

2- fiuriy gad;gLj;jp> maNlhkhd Kiw %yk; xl;rpNaw;Wk;

fUtpfspd; nrwpit Jzpthu;.

² vy;yh maNlhkhd epakpg;Gf;fspYk; Nkyjpf I- Njit vd;gij tpsf;Fthu;.

² KbTg; Gs;spf;F mz;ikapy; khg;nghUs; fhl;bia gad;gLj;j Ntz;Lk;

vd;gij tpsf;Fthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² I-  ,w;Fk; Fe3+, IO
3

- , Cr
2
O

7

2-  , MnO
4

-  , Cu2+. Mfpatw;Wf;Fkpilapyhd

jhf;fq;fSf;fhd rkd;nra;j rkd;ghLfis vOJk;gb khztiu

gzpf;fTk;.

² Nkw;$wpa jhf;fq;fSf;fhd gPrkhdj;ij fhz topfhl;Lq;fs;.

² S
2
O

3

2- ,w;Fk; I
2
 f;Fkpilapyhd rkd; nra;j rkd;ghl;il vOJk;gb

$Wq;fs;.

² xl;rpNaw;Wk; fUtpfshd Fe3+, IO
3

- , Cr
2
O

7

2-  , MnO
4

-  , Cu2+ Mfpatw;wpd;

nrwpit maNlhkhd epakpg;G %yk; Jzptjw;fhd nra;Kiwia

tbtikAq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² 2IO
3

- (aq) + 10 e + 12 H+ (aq)    I
2
 (aq) + 6H

2
O(aq)   ................  (1)

10I- (aq) 5I
2 
(aq) + 10 e  ................ ................                      (2)

(1)+(2)      2IO
3
- (aq) +10I- (aq) + 12H+ (aq)    6I

2 
(aq) + 6H

2
O  (l)

IO
3

- (aq) + 5I- (aq) + 6H+ (aq)    3I
2
 (aq) + 3H

2
O( l  ) ................ (3)
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I
2
(aq)  + 2S

2
O

3
2-(aq)  2I-(aq)  +  S

4
O

6
2-(aq)  ................           (4)

(4)  x  3 + ( 3)   IO
3

- (aq) + 5I- (aq) + 6H+ (aq) + 6S
2
O

3

2- (aq) 6I- (aq) + 3H
2
O

+  S
4
O

6
2- (aq)

gPrkhd tpfpjk;

 IO
3
- (aq)    6S

2
O

3
2- (aq)

² Fe3+ (aq) + e  Fe2+ (aq)         ................       (1)

2I- (aq)  I
2
 (aq) + 2e            ................      (2)

(1) X 2 + (2)    2 Fe3+ (aq) + 2I- (aq) 2Fe2+ (aq) + I
2
 (aq)     ................(3)

I
2
(aq)  + 2S

2
O

3

2-(aq)  2I-(aq)  +  S
4
O

6

2-(aq)

gPrkhd tpfpjk; 2Fe3+ (aq)  I
2
(aq) S

2
O

3
2- (aq)

² Cr
2
O

7

2- (aq)  +  6e  +  14 H+ (aq)   2Cr3+ (aq) + 7H
2
O(l)  ..............     (1)

6I- (aq)   3I
2
 (aq) + 6e  ..............     (2)

(1)+(2) Cr
2
O

7

2- (aq) + 6I- (aq) + 14H+ (aq) 2Cr3+ (aq)+ 3I
2
 (aq) + 7H

2
O(l)

.............     (3)

I
2
(aq)  + 2S

2
O

3

2-(aq)  2I-(aq)  +  S
4
O

6

2-  (aq)      ..............    (4)

gPrkhd tpfpjk; Cr
2
O

7

2- (aq)   3I
2
(aq)  6S

2
O

3

2- (aq)

² 2MnO
4

- (aq) + 10e + 16 H+ (aq)  2Mn2+ (aq) + 8H
2
O ( l )  ..........  (1)

10 I- (aq)    5I
2
 (aq) + 10e  .......... (2)

(1)+(2)    2MnO
4

- (aq) + 16H+ (aq) + 10I- (aq)   2Mn2+ (aq) + 5I
2
 (aq) +

  8H
2
O (l)     ..........   (3)

I
2
(aq)  + 2S

2
O

3

2-(aq)       2I-(aq)  +  S
4
O

6

2-  (aq)     .......... (4)

gPrkhd tpfpjk; 2MnO
4
- (aq)  5I

2
(aq)  10S

2
O

3
2- (aq)
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²²²²² S
2
O

3

2-     I gad;gLj;jp xl;rpNaw;Wk; fUtpfspd; nrwpitAk;> I gad;gLj;jp xl;rpNaw;Wk; fUtpfspd; nrwpitAk;> I gad;gLj;jp xl;rpNaw;Wk; fUtpfspd; nrwpitAk;> I gad;gLj;jp xl;rpNaw;Wk; fUtpfspd; nrwpitAk;> I gad;gLj;jp xl;rpNaw;Wk; fUtpfspd; nrwpitAk;> I
3

-

mad;fspd; msitAk; Jzpjy;.mad;fspd; msitAk; Jzpjy;.mad;fspd; msitAk; Jzpjy;.mad;fspd; msitAk; Jzpjy;.mad;fspd; msitAk; Jzpjy;.

² epakpg;G FLitf;Fs; njupe;j  fdtsT xl;rpNaw;Wk; fUtpia Nru;f;fTk;

(25ml).

² 5 ml Ijhd H
2
SO

4 
I Nru;f;fTk; (xl;rp md;dad;fs; IO

3
-" Cr

2
O

7
2-"

MnO
4

- cs;s NghJk; kl;Lk;).

² Nkyjpf KI
 
I Nru;f;fTk;.

² FLitia fbfhuf; fz;zhbahy; %b ,Uspy; 5-10 epkplq;fSf;F

itj;JtpLf. (cjhuzk; : xl;rpNaw;Wk; fUtpfs; MnO
4

-  Cr
2
O

7

2- )

KIO
3
 vdpy; cldbahf epakpf;fTk;.

² epak S
2
O

3
2- fiuryhy; mstpia epug;Gf.

² kq;fyhd itf;Nfhy; epwk; ngWk; tiu epakpf;fTk;.

² Gjpjhf Mf;fg;gl;l khg;nghUs; fiury;  3cm3 Nru;f;fTk;.

² ePy epwkhdJ kiwAk; tiu njhlu;e;J S
2
O

3
2-fiuriy ,Lf.

² gad;gLj;jpa S
2
O

3
2- fiurypd; fdtsit msf;Ff.

² rpwe;j mstPLfs; ngWk;tiu epakpg;igj; njhlu;f.

² gad;gLj;jp;a S
2
O

3
2 ,d; ruhrupf; fdtsitf; fzpf;Ff.

² gPrkhdj;ij cgNahfpj;J xl;rpNaw;Wk; fUtpapd; nrwpitf; fhz;f.

² jhf;fk; mkpy Clfj;jpy; eilngWtjdhNyNa H
2
SO

4 
Nru;f;fg;gLfp;d;wJ.

² kpif KI  ntsptplg;gLk; I
2
 it I-

3
Mf fiuf;f gad;gLfpwJ.

² S
2
O

3

2- epakpg;gjw;F gad;gLj;jg;gLk; epak Kjd;ik gjhu;j;jq;fs;

IO
3

-  , Cr
2
O

7

2- MFk;.

² I- f;Fk; xl;rpNaw;Wk; fUtpfshd Cr
2
O

7

2- , MnO
4

-  Mfpatw;Wf;Fk;

,ilapyhd jhf;fk; nkJthf eilngWtjhNyNa rpy epkplq;fs;

,Uspy; itf;fg;gLfpd;wJ.

² ,Uspy; itg;gjd; %yk; tspapdhy; I- mad;fs; xl;rpNaw;wg;gLtJ

jLf;fg;gLfpd;wJ.

O
2
(g)  + 4e  +  4H+  (aq) 2H

2
O(1)     .............. (1)

4I- (aq) 2I
2
(s)    +   4e     .........................  (2)

(1)+ (2) O
2
(g)  +   4I-(aq) +  4H+ (aq)  2I

2
(s)  + 2H

2
O(aq)

(tsp xl;rpNaw;wk;.)

I-(aq)  +  I
2
(s) I

3

- 
(aq)
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² I
3
-  mad; CuI jpz;kj;jpdhy; Gwj;JwpQ;rg;gLfpd;wJ. Gwj;JwpQ;rg;gl;;l

I
3
-, CNS-   mad;fis Nru;g;gjd; %yk; tpLtpf;fg;gLfpd;wJ. Vnddpy;

CuCNS ,d;   K
sp

 , Cu  I tpl rpwpaJ.

²

CuI  jpz;kj;jpd; Nkw;gug;gpy; eilngWtjpdhy;> Nkw;gug;gpy; cwpQ;rg;gl;l

I
3

- cldbahf tpLtpf;fg;gLfpd;wJ.

² I
3

- ,d; nrwpT cau;thf cs;sNghJ khg;nghUs; Xu; jpz;k rpf;fiy

cUthf;Ffpd;wJ. vdNt khg;nghUs; fhl;b KbTg; Gs;spf;F

mz;ikapNyNa Nru;f;fg;gLfp;d;wJ. mjhtJ I
3

- (aq) ,d; nrwpT jho;thf

,Uf;Fk; nghOJ Nru;f;fg;gLfpd;wJ.  KbTg;Gs;spapy; ePyepwk; epwkw;wjhf

khWk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 14'0 ( %yfq ;fs ; mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;elhj;Jthu;elhj;Jthu;elhj;Jthu;elhj;Jthu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.13 ( gjhu;j;jq;fis Ntwhf;Ftjw;F epwg;gltpay; Kiwia

(chromatographic) cgNahfpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 04

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² epwg;gltpaypy; gad;gLj;jg;gLk; Kf;fpa ,urhad jj;Jtk; gq;fPl;Lf;

Fzfk; vd;gjid tpsq;fpf; nfhs;thu;.

² gjhu;j;jq;fis epwg;gltpay; Kiwapid cgNahfpj;J Nthwhf;Fthu;.

² gq;fPl;L Fzfg; ngWkhdq;fspd; NtWghl;il cgNahfpj;J Ntwhf;fiy

tpgupg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² gq;fPl;Lf; Fzfk; gw;wp khztuJ Kd;dwpit kPl;fTk;.

² epiyahd mtj;ij> ,aq;Fk; mtj;ij vDk; gjq;fis tpsf;fTk;.

² gp;d;tUk; nraw;ghl;ilr; nra;aTk;.

² rpy ,iyfis ePUlDk;> vjNdhYlDk; miuf;fTk;.

² fiuriy tbfl;b rhuj;ijg; ngwTk;.

² iknahw;Wk; jhis epwg;gltpay; jhshf cgNahfpj;J tbfl;ba

rhuj;jpYs;s rhaq;fis guprPypf;fTk;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² ntt;NtW tifahd epwg;gltpay; Kiwfs; ,Ug;gJld;> mtw;wpy;

,U mtj;ijfshf miraf; $ba ,aq;Fk; mtj;ijAk; mirahj

epiyahd mtj;ijAk; fhzg;gLk;.
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²²²²²  epwg;gltpay; El;gj;jpd; ghFghL:  epwg;gltpay; El;gj;jpd; ghFghL:  epwg;gltpay; El;gj;jpd; ghFghL:  epwg;gltpay; El;gj;jpd; ghFghL:  epwg;gltpay; El;gj;jpd; ghFghL:

² gy epwg;gltpay; El;gj;jpy; cgNahfpf;fg;gLk; ngsjPf ,ay;G gq;fPl;Lf;

Fzfk; MFk;.

² xU fyitapy; A iaAk;  B iaAk; gpupj;njLf;f Ntz;Lkhapd;> ,q;F

A apd; gq;fPl;Lf; Fzfk;   K
A
       , B apd; gq;fPl;Lf; Fzfk;  K

B
  vd;Nghk;.

K
A
  K

B
 f;F rkdhf ,Uj;jy; $lhJ. mr;re;ju;g;gj;jpy; kl;Lk; ,U

gjhu;j;jq;fSk; ntt;NtW Ntfj;jpy; ,aq;Fk; mtj;ijapy; mirAk;.

vdNt> NtWgLk; gq;fPl;Lf; Fzfk;  fhzg;gLk; re;ju;g;gj;jpy; kl;Lk;

xU fyitapYs;s ,U gjhu;j;jq;fisAk; epwg;gltpay; El;gj;jhy;

Ntwhf;f KbAk;.

thA jput epwg;gltpay;.thA jput epwg;gltpay;.thA jput epwg;gltpay;.thA jput epwg;gltpay;.thA jput epwg;gltpay;.

² nfhjpepiyf;F Vwj;jho mz;ikahd ntg;gepiyapy; gpupifailahj

Mtpg; gwg;Gs;s jputq;fis Ntwhf;fTk;> ,dq;fhzTk; ,k;Kiw

gad;gLj;jg;gLk;.

² ,k;KiwahdJ nghJthf xU fyitapd; $Wfis ,dq;fhzTk;

mtw;wpd; nrwpit msf;fTk; gad;gLj;jg;gLk;.

C
s

C
M

K
    

=
epiyahd mtj;ijapy; fiuaj;jpd; nrwpT

,aq;Fk; mtj;ijapy; fiuaj;jpd; nrwpT
=

epwg;gltpay;.

Gwj;JwpQ;ry;

(epiyahd jpz;k mtj;ij) (epiyahd jput mtj;ij)

    ,aq;Fk; mtj;ij

     jputk;

,aq;Fk;

mtj;ij thA

thA jpz;k

epwg;gltpay;;

(GSC)

 ,aq;Fk;

mtj;ij thA

,aq;Fk; mtj;ij

jputk;

nky;ypa

gil

epwg;gltpay;;;

 fljhrp

 epwg;gltpay;;

   epuy;

epwg;gltpay;;
nky;ypagil

epwg;gltpay;;
epuy;

epwg;gltpay;;

gq;fPL

thA j pz ;k

epwg ;gltpay; ;

(GSC)
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² ,t; epwg;gltpaypy; ,aq;Fk; thA mtj;ij (fhtp thAf;fs;  He, Ar, N
2
&

epiyahd jput mtj;ijia nfhz;l (IjNuhfhgd;> gygFjpak; )

epuypDhlhfr; nry;fpd;wJ.

² A  iaAk; BiaAk; nfhz;l fyit (fiury;) ,aq;Fk; mtj;ijf;Fs;

nrYj;jg;gLKd; Mtpahf;fg;gLk;. thAtpw;Fk;> epiyahd mtj;ijf;Fk;

,ilapy; vz;zpf;ifaw;w rkepiyfs; cUthfpd;wJ.

² A apdJk; B apdJk;  ,lk;ngaUk; Ntfk; A apdJk; B apdJk; gq;fPl;L

Fzfj;jpy; jq;fpAs;sJ.

² K
A 

>K
B
 Mapd;  B Kjypy; ntspNaWfpd;wJ.

cU 14.13.1 :cU 14.13.1 :cU 14.13.1 :cU 14.13.1 :cU 14.13.1 : gpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd;gpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd;gpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd;gpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd;gpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd;

NghJNghJNghJNghJNghJ cgNahfpf;fg;gl;l fiug;ghdpd;cgNahfpf;fg;gl;l fiug;ghdpd;cgNahfpf;fg;gl;l fiug;ghdpd;cgNahfpf;fg;gl;l fiug;ghdpd;cgNahfpf;fg;gl;l fiug;ghdpd;

fdtstpw;Fk; ,ilapyhd njhlu;Gfdtstpw;Fk; ,ilapyhd njhlu;Gfdtstpw;Fk; ,ilapyhd njhlu;Gfdtstpw;Fk; ,ilapyhd njhlu;Gfdtstpw;Fk; ,ilapyhd njhlu;G

K
A  

=
 A ,d; nrwpT epiyahd mtj;ijapy;.

A ,d; nrwpT ,aq;Fk; mtj;ijapy;

K
B  

=
B ,d; nrwpT epiyahd mtj;ijapy;.

 B ,d; nrwpT ,aq;Fk; mtj;ijapy;

B A

,dq;fhl;b tpisT

epuypypUe;J foptpnaLf;fg;gl;l

fhtp thAtpd; fdtsT



172

,dq;fhl;b tpisT

epuypypUe;J foptpnaLf;fg;gl;l

fhtp thAtpd; fdtsT

² K
B 

>K
A
 Mapd; Nru;it A  Kjypy; ntspNaWfpd;wJ.

cU cU cU cU cU 14.13.2 :gpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd; NghJgpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd; NghJgpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd; NghJgpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd; NghJgpupf;fg;gl;l $Wfspd; nrwpTf;Fk;> gpupj;jypd; NghJ

cgNahfpf;fg;gl;l fiug;ghdpd; fdtstpw;Fk;cgNahfpf;fg;gl;l fiug;ghdpd; fdtstpw;Fk;cgNahfpf;fg;gl;l fiug;ghdpd; fdtstpw;Fk;cgNahfpf;fg;gl;l fiug;ghdpd; fdtstpw;Fk;cgNahfpf;fg;gl;l fiug;ghdpd; fdtstpw;Fk;

,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G,ilapyhd njhlu;G

²  fljhrp epwg;gltpay;fljhrp epwg;gltpay;fljhrp epwg;gltpay;fljhrp epwg;gltpay;fljhrp epwg;gltpay;

² epiyahd mtj;ijahd jput ePu;> nrYNyhrpdhy; Mf;fg;gl;l jhaj;jpy;

rpf;fitf;fg;gl;Ls;sJ. ,aq;Fk; mtj;ij Xu; jputk;. ,J Xu; fiug;ghdhf

my;yJ fiug;ghd;fspd; fyitahf ,Uf;Fk;.

cU cU cU cU cU 14.13.3 :fljhrp epwg;gltpaypy; fiuaKk;> fiug;ghDk;fljhrp epwg;gltpaypy; fiuaKk;> fiug;ghDk;fljhrp epwg;gltpaypy; fiuaKk;> fiug;ghDk;fljhrp epwg;gltpaypy; fiuaKk;> fiug;ghDk;fljhrp epwg;gltpaypy; fiuaKk;> fiug;ghDk;

gazpj;j Jhuk;.gazpj;j Jhuk;.gazpj;j Jhuk;.gazpj;j Jhuk;.gazpj;j Jhuk;.

A B

nrYNyhR fiug;ghd; epiy

solvent    front

Y

  A

B

X
B

X
A

,
a
q
;F
k
 
J
hu
k
;
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R
F(A)  

=
fiuad; ^X

A
& nrd;w Jhuk;

fiug;ghd; ^Y & nrd;w Jhuk;

R
F(B)  

=
fiuak;  ^X

B
& nrd;w Jhuk;

fiug;ghd; ^Y & nrd;w Jhuk;

² xU fljhrpj; Jz;lhdJ ngUkstpy; nrYNyhR ehu;fisf; nfhz;lJ. nrYNyhR

FSNfhrpdhyhd gy; rf;fiul;L MFk;. ,J gy Ijnuhl;rpy; $l;lq;fisf;

nfhz;lJ. ePu;%yf;$Wfs; ,f;$l;lq;fSld; Ijurd; gpizg;gpdhy; gpizTw;wp-

Ug;gjhy;> xU cyu; fljhrpj; Jz;lhdJ jpzpT tPjkhf 10%  ePiuf; nfhz;lJ.

,e;ePNu ,q;F epiyahd mtj;ijahf njhopw;gLfpd;wJ.

² Ntwhf;fg;gl Ntz;ba fyitahdJ> fljhrpapd; topNa mirAk; ,aq;F

mtj;ijapy; fiuf;fg;gLk;. ,q;F mirthdJ kapu;j;Jis nraw;ghl;lhy;

Vw;gLk;. ,t; kapu;j;Jis nraw;ghlhdJ fiug;ghDf;Fk;> jpz;k ehu;fSf;Fk;

fljhrpf;Fk; ,ilapyhd tpirapd; tpisthy; cUthdjhFk;. (my;yJ GtpaPu;g;G

tpir)

    

² K
A
>K

B 
vdpd;  K

F(B)
>K

F(A) 
 MFk;.

² K
B
>K

A 
vdpd;  K

F(B)
<K

F(A) 
MFk;.

² K
A
= K

B 
 vdpd; gpupf;f KbahJ. ,uz;Lk; xNu Ntfj;jpy; mirAk;.

² R
F(A)

= R
F(B) 

 Mapd; gpupf;f KbahJ.
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NNNNNju;r;rpju;r;rpju;r;rpju;r;rpju;r;rp 14'0 ( %yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa%yfq ;fs ; > mad ;fs ; Nru ;itfs ; gw ;w pa

gz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfisgz;gwpuPjpahd mstwpuPjpahd gFg;gha;Tfis

elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.elhj;Jthu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 14.14 ( jpzpT ep;wkhiykhdj;ij ,urhadg; gFg;gha;Tf;fhf

gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  jpzpT jpuprpakhdp Neu; Vw;wg;gl;l (Xu; Neu; Vw;wk;) rkjhdpfspd; mad;fis

mtw;wpd; jpzpT Vw;w tpfpjj;jpw;Nfw;g gpupf;fpd;wJ vd tpsq;fpf; nfhs;thu;.

² tiugpy; cr;rpfspd; cauk; rhu;Gtsid Fwpf;Fk; vd;gij ,dk; fhz;ghu;;.

² jpzpT jpuprpakhdpapd; Kf;fpakhd gFjpfisAk; mtw;wpd;

njhopw;ghl;ilAk; tpsf;Fthu;.

²  jpzpT jpuprpakhdpapd; gpuNahfq;fis tpgupg;ghu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (
² jpzpT jpuprpakhdpapd; mbg;gilj; jj;Jtj;ij tpsf;f mDkjpAq;fs;.

² khztu;fis jpuprpakhdpapd; gFjpfisAk;> njhopw;ghl;bidAk;  tpsf;f

<LgLj;Jq;fs;.

² jpzpT jpUrpaj; juTfspypUe;J ruhrup mZj;jpzpit fzpf;f

topfhl;Lq;fs;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

²²²²²  jpzpT jpUrpakhdpapd; mikg;Gk;> njhopw;ghLk;.jpzpT jpUrpakhdpapd; mikg;Gk;> njhopw;ghLk;.jpzpT jpUrpakhdpapd; mikg;Gk;> njhopw;ghLk;.jpzpT jpUrpakhdpapd; mikg;Gk;> njhopw;ghLk;.jpzpT jpUrpakhdpapd; mikg;Gk;> njhopw;ghLk;.

          cU 14.14.1 : jpzpTj; jpUrpakhdp          cU 14.14.1 : jpzpTj; jpUrpakhdp          cU 14.14.1 : jpzpTj; jpUrpakhdp          cU 14.14.1 : jpzpTj; jpUrpakhdp          cU 14.14.1 : jpzpTj; jpUrpakhdp

ntw;wplg; gk;gp

tpupayhf;fp

gjpfUtp

,yj;jpud; gk;gp

Mtpahf;fg;gl;l khjpup

madhf;Fk; miw

fhtyplg;gl;l Vw;wg;Gyk;.

fhe;jg;Gyk;.

ghuk;$ba Jzpf;if

,ilg;gl;l jpzpTila Jzpf;if

mad; czup

ghuk; Fiwe;j Jzpf;if
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² jpzpT jpuprpakhdpia m];ud; fz;lwpe;jhu;.

² xU Nru;itapd; my;yJ %yfj;jpd; Mtpahf;fg;gl;l khjpup cau;

,yj;jpud;fshy; Nkhjpabf;fg;gLtjhy;> Neu; Vw;wKs;s mad;fs; my;yJ

$Wfs; cUthf;fg;gl;L> kpd;kz;lyj;jhy;> ntw;wplj;jpy; cs;s fhe;j

kz;lyj;ij Nehf;fp Mu;KLf;fg;gLfpd;wd.

² Mu;KLfiy Vw;gLj;Jk; kpd;kz;lyKk;> jpUg;giy Vw;gLj;Jk; fhe;j

kz;lyKk; khwhJ ,Uf;Fk; nghOJ xU Fwpj;j jpzpT/ Vw;w tpfpjj;ij

cila mad;fNs cgfuzj;jpd; kWKidtpYs;s ,dk; fhl;bapy;

NkhJk;. cau; jpzpT / Vw;w tpfpjj;ij cilait Fiwthf jpUk;gYWk;.

² ,dk; fhl;b xU tpupayhf;fpapDhlhf gjpapAld; ,izf;fg;gl;bUf;Fk;.

,dk;fhl;b kPJ Neuad;fs; gLk;nghOJ kpd;Ndhl;lk; xd;W gpwg;gpf;fg;gLk;.

gpwg;gpf;fg;gLk; kpd;Ndhl;lk; tpupayhf;fpapdhy; tpUj;jp nra;ag;gLk;. gjpap

rkjhdpfspd ; rhu ;gstpyhd nrwpitAk ; jpzpntz;izAk;

tiunghd;whfNth> NtW KiwapNyh gjpT nra;Ak;.

² tiugpYs;s KfLfspd; vz;zpf;if> mad;fspd; tiffspd; vz;zpf;if

- iaAk; KfLfspd; cauq;fs; xt;nthU tifahd mad;fspd;

rhu;gstpyhd nrwpitAk; Fwpf;Fk;.

²  cgfuzj;jpd; Kf;fpa gFjpfs;cgfuzj;jpd; Kf;fpa gFjpfs;cgfuzj;jpd; Kf;fpa gFjpfs;cgfuzj;jpd; Kf;fpa gFjpfs;cgfuzj;jpd; Kf;fpa gFjpfs;

² madhf;Fk; miw (

khjpupapd; MtpAld; cau; NtfKs;s ,yj;jpud;fs; NkhJtjhy; Neu;

mad;fs; cUthfpd;wd.

² ,yj;jpud; Jg;ghf;fp:

cau;fjpAs;s ,yj;jpud; fw;iw MtpAld; Nkhjpabg;gpg;gjw;fhf

cUthf;fg;gLfpd;wd.

² Mu;KLfiy Vw;gLj;Jk; kpd;kz;lyk; :

Neu; mad;fspd; Ntfj;ij mjpfupf;fpd;wJ.

² fhe;jkz;lyk;. :

xU rPuhd Ntfj;Jld; ghAk; Neuad;fis mtw;wpd; jpzpT/ Vw;w

tpfpjj;jpw;Nfw;g ntt;NtW msTfspy; jpUk;gYw nra;fpd;wd.

² tpupayhf;fp :

,dk; fhl;bapdhy; cUthf;fg;gLk; kpd;Ndhl;lj;ij tpUj;jp nra;Ak;.

² gjpap :

,dk; fhl;bapypUe;J ngwg;gLk; juTfis tiuG Kiwapy; jUk;.
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jpzpT jpUrpaj;jpd; rpy cgNahfq;fs;.jpzpT jpUrpaj;jpd; rpy cgNahfq;fs;.jpzpT jpUrpaj;jpd; rpy cgNahfq;fs;.jpzpT jpUrpaj;jpd; rpy cgNahfq;fs;.jpzpT jpUrpaj;jpd; rpy cgNahfq;fs;.

xU %yfj;jpw;F>

1. xt;Nthu; rkjhdpapdJk; vz;zpf;ifia mwpa

2. xt;Nthu; rkjhdpapdJk; jpzpT

3'  xt;Nthu; rkjhdpapdJk; rhu;gstpyhd nrwpT

4' %yfj;jpd; rhu;gstpyhd mZj;jpzpT

Nghd;wtw;iw mwpa cjTk;.

cU 14.14.2 : <aj;jpd; jpzpTj; jpUrpak;cU 14.14.2 : <aj;jpd; jpzpTj; jpUrpak;cU 14.14.2 : <aj;jpd; jpzpTj; jpUrpak;cU 14.14.2 : <aj;jpd; jpzpTj; jpUrpak;cU 14.14.2 : <aj;jpd; jpzpTj; jpUrpak;

<ak; nfhz;Ls;s rkjhdpfspd; vz;zpf;if 04

<aj;jpd; ruhrup mZj;jpzpT  =  (1.5x204) + (23.6x206) + (22.6x207) + (52.3x208)

                                                       100

                                                                           =   207.24

1.5

23.6
22.6

52.3

204 206 207 208

rhu;Gtsd;

epa+f;fpspNahdpd;

vz;zpf;if
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>

gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'1 ( s njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G / cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

²  ,urhad ifj;njhopw;rhiy xd;iw epWTtjw;Fj; Njitahd mbg;gil

Njitfis gl;baw;gLj;Jthu;.

² xU ifj;njhopw;rhiyapy; %yg;nghUl;fshfg; gad;gLj;jf; $ba ,aw;if

Kjy;fspd; ,ay;Gfis tpgupg;ghu;.

² s njhFg;G  %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffis ,dq;fhz;ghu;.

² Na ,d; gpupj;njLg;G KiwiaAk; (lTd; fyKiw) mjd; gad;fisAk;

tpgupg;ghu;.

² s njhFg;G %yfq;fspd; ifj;njhopy; gad;ghLfis ,dq;fhz;ghu;.

² fwpcg;G> rtu;f;fhuk;> Na
2
CO

3 
,d; (Nrhy;Nt Kiw) cw;gj;jpia tpgupg;ghu;.

² CaCO
3
I %yg;nghUshf gad;gLj;jp ePwhj Rz;zhk;G> ntspw;Wk;Jhs; ,

CaC
2
Mfpatw;wpd; jahupg;Gf;fis tpgupg;ghu;.

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

² ,urhad gjhu;j;jq;fspd; Ma;T$lj; jahupg;gpw;Fk;> ifj;njhopy;

jahupg;gpw;Fk; cs;s NtWghl;il khztu;fsplk; tpdTq;fs;.

² ,urhadf; ifj;njhopnyhd;iw ntw;wpfukhfj;; njhlq;Ftjw;Fk; mjid

elhj;jpr; nry;yTk; epiwT nra;ag;gl Ntz;ba Njitfs; gw;wp

fye;JiuahLq;;fs;.

² %yg;nghUl;fshf gad;gLj;jg;gLk; ,aw;if Kjy; nfhz;bUf;f Ntz;ba

,ay;Gfis kPl;lwpAq;fs;.

² Mtu;j;jd ml;ltizapd; s njhFg;G %yfq;fis Qhgfg;gLj;Jq;fs;.

² ,aw;ifapy ; cs;s s njhFg ;G %yfq;fspd ; ,Uf;iffis

gl;bay;gLj;Jthu;.

² Na gpupj;njLg;gpy; gad;gLj;jg;gLk; jj;Jtq;fisAk;> gbKiwfisAk;

RUf;fkhff; $wp gpuNahfpf;Fk; ngsjpf ,urhadj; jj;Jtq;fisAk;

$Wq ;fs;.

² s njhFg;G %yfq;fspd; ifj;njhopy; gad;fis ru;r;rpAq;;fs;.

² cg;G> rtu;f;fhuk;> Nrhbak; fhgNdw;W> ePwhj Rz;zhk;G> ntspw;Wk;

Jhs;> fy;rpak; fhigl;L Mfpatw;wpd; jahupg;gpy; mlq;Fk; ngsjPf

,urhad jj;Jtq;fis ru;r;rpAq;fs;.
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly; (

²  Xu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gilXu; ,urhad ifj;njhopw;rhiyia epiyepWj;Jtjw;fhd mbg;gil

Njitfs;.Njitfs;.Njitfs;.Njitfs;.Njitfs;.

² %yjdk;

² njhopy;El;gk;

² %yg;nghUs; fpilf;Fk; jd;ik

² rf;jp (kpd;rhuk;> vupnghUs; Nghd;wit).

² njhopyhspfs;

² Nghf;Ftuj;J trjpfs;

² tpahghuk;> re;ij trjp.

² fopTg;nghUs; Kfhikj;Jtk;.

²  ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;ifj;njhopy; %yg;nghUl;fshf gad;gLj;jf; $ba ,aw;if Kjy;fspd;

,ay;Gfs;.,ay;Gfs;.,ay;Gfs;.,ay;Gfs;.,ay;Gfs;.

² ePz;l fhyj;jpw;F cgNahfpf;ff; $ba ngupa ,Uf;iffshf ,Uj;jy;

Ntz;Lk;.

² ,yFtpy; fpilf;ff; $bajhf ,Uj;jy; Ntz;Lk;.

² Jha;ikapd; tPjk; cau;thf ,Uj;jy; Ntz;Lk;.

²  s njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.njhFg;G %yfq;fspdJk;> Nru;itfspdJk; ,Uf;iffs;.

ghiw cg;G NaCl

fly; ePu; NaCl, MgCl
2
, CaCl

2
, CaSO

4
, CaCO

3

rpypntb cg;G NaNO
3

fhdiyw;W KCl. MgCl
2
.6H

2
O

ntbAg;G KNO
3

rpy;itd; KCl

ntz;fhuk; Na
2
Br

4
O

7
.10H

2
O

ngupy; 3BeO.Al
2
O

3
.6SiO

2

kf;dirw;W MgCO
3

fPriuw;W MgSO
4
. H

2
O

nlhyikw;W CaCO
3
. MgCO

3

Rz;zhk;Gf;fy;

ryitf;fy; CaCO
3

ntz;fl;b

rpg;gp XL

[pg;rk; CaSO
4
. 2H

2
O

GNshu;];ghu; CaF
2

mg;giuw;W Ca
5
(PO

4
)

3 
x my;yJ 3Ca

3
(PO

4
)

2 
.CaX

2 
(X = F, Cl, OH)

² s njhFg;G %yfq;fs; jhf;Fjpwd; $baitahf ,Ug;gjhy;> ,aw;ifapy;

RahjPd %yfq;fshf fhzg;gLtjpy;iy. mit Nru;itfshfNt

fhzg;gLfpd;wd.



179

²  Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)Nrhbak; gpupj;njLg;G (lTd; fyKiw)

² cUfpa NaCl I kpd;gFj;J Nrhbak; ngwg;gLk;. NaCl d; cUFepiyia

6000C  f;F Fiwg;gjw;fhf CaCl
2 
Nru;f;fg;gLfpd;wJ.

fNjhl;by;  Na+ + e-   →  Na

mNdhl;by;    2Cl-  →  Cl
2
 + 2e-

² FNshupd; thAtpw;Fk;> Nrhbaj;jpw;Fk; ,ilapyhd jhf;fj;ij

jilnra;tjw;fhf mNdhl;Lk;> fNjhl;Lk; Xu; tl;l jl;bdhy; (cUf;F

tiy gpupnkd;jfL) gpupf;fg;gLfpd;wJ.

² jho; mOj;jj;jpy; cau; kpd;Ndhl;;lk; kpd;gFfyj;jpDhNl nrYj;jg;gLk;.

FNshupd;

cU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiwcU 15.1.1 : lTd; fyKiw

²²²²² Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.Nrhbaj;jpd; gad;fs;.

² Nrhbak; Mtp tpsf;F.

² fU jhf;fpfspy; cUfpa Nrhbak; Fsp&l;l gad;gLk;.

² <jh;> ngd;rPd; Nghd;w Nrjdf; fiug;ghd;fis cyu;j;Jtjw;F jpz;k

Na gad;gLk;.

² Nrjdj; njhFg;Gfspy; gad;gLk; (cjhuzk; : cNthl;]pd; jhf;fk;).

² td; jho;j;Jk; fUtpahd Nrhlhikl;L jahupg;gpy; gad;gLk;.

cUfpa Nrhbak;

cUf;F fNjhl;L (-)

fpwigw;W mNdhl;L (+)
cUf;F fNjhl;L (-)

Nrhbak;> fy;rpak;

FNshiul;bd; cUfpa

fyit

FNshupd;
kpd;Ndw;Wk;

cs;sPL

ntg;gj;ijj; jhq;ff; $ba
nrq;fw;fshy;
MdJk;> cl;gFjp
cUf;fpdhy;

MdJkhd Rtu;.

cUf;F tiy
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²  s njhFg;G  %yfq;fspd; ifj;njhopy; cgNahfk;.njhFg;G  %yfq;fspd; ifj;njhopy; cgNahfk;.njhFg;G  %yfq;fspd; ifj;njhopy; cgNahfk;.njhFg;G  %yfq;fspd; ifj;njhopy; cgNahfk;.njhFg;G  %yfq;fspd; ifj;njhopy; cgNahfk;.

² Mg fyg;G cNyhfq;fs; jahupg;gpy;

Mg ghuk; Fiwe;j fyg;G cNyhfkhd ba+wYkPd; (Al/Mg/Cu)>  kf;dypak;;

(Al/Mg) Mfpatw;wpd; xU $whFk;. Mg ,d; fyg;GNyhfq;fs;  tpkhd

ifj;njhopYk;> ge;jaj;jpw;fhfg; gad;gLj;Jk; Nkhl;lhu; thfdq;fs;>

Jtpr;rf;fu tz;b> tpisahl;Lj;Jiw nghUl;fs;> ,yj;jpudpay; Rw;Wf;fs;>

fhupahya jsghlq;fs;> kw;Wk; NtW  cNyhfq;fis mupg;gpypUe;J

ghJfhf;f> mu;g;gz cNyhf mNdhl;lhfTk; gad;gLj;jg;gLk;. NkYk;>

fUg; gad;ghLfspd; NghJk;> gspr;rPl;L Gifg;glg;gpbg;gpd; NghJk;>

thdntbfs; jahupg;gpYk; Mg gad;gLj;jg;gLk;.

²²²²² rpy kf;dprpa fyg;G cNyhfq;fspd; ,ay;Gfs;.rpy kf;dprpa fyg;G cNyhfq;fspd; ,ay;Gfs;.rpy kf;dprpa fyg;G cNyhfq;fspd; ,ay;Gfs;.rpy kf;dprpa fyg;G cNyhfq;fspd; ,ay;Gfs;.rpy kf;dprpa fyg;G cNyhfq;fspd; ,ay;Gfs;.

² ghuk; Fiwe;jJ.

² jho; mlu;j;jp (mYkpdpaj;jpd; mlu;j;jpapd;; 2/3 gq;F).

² nghwpKiw gyk; cau; ntg;gepiyapy; cau;thf ,Uj;jy;.

² cau; mupg;G jilia nfhz;bUj;jy;.

²²²²² thd Ntbf;iffspd;; jahupg;G (thd Ntbf;iffspd;; jahupg;G (thd Ntbf;iffspd;; jahupg;G (thd Ntbf;iffspd;; jahupg;G (thd Ntbf;iffspd;; jahupg;G (fire works)

thd Ntbf;iffspd; jahupg;gpy; s njhFg;G cNyhfq;fspd; cg;Gf;fs;

ntbkUe;Jld; (gun powder) Nru;j;J jahupf;fg;gLk; nghOJ epw tpisit

Vw;gLj;Jfpd;wJ.

xt;nthU epw tpisitAk; Vw;gLj;Jk; cNyhfq;fs;.

,ypj;jpak; - rptg;G (Crimson red)

Nrhbak; - kQ;rs;

nghw;whrpak; - Cjh

UgPbak;; - fUk; rptg;G

rPrpak; - thd; ePyk;

fy;rpak;; - nrq;fl;br; rptg;G

Jue;jpak;; - fLk;rptg;G

Ngupak; - mg;gps; gr;ir

²²²²²  s njhFg;G %yfq;fspd; ifj;njhopy; gad;fs;.njhFg;G %yfq;fspd; ifj;njhopy; gad;fs;.njhFg;G %yfq;fspd; ifj;njhopy; gad;fs;.njhFg;G %yfq;fspd; ifj;njhopy; gad;fs;.njhFg;G %yfq;fspd; ifj;njhopy; gad;fs;.

²²²²² fwpAg;gpd; jahupg;GfwpAg;gpd; jahupg;GfwpAg;gpd; jahupg;GfwpAg;gpd; jahupg;GfwpAg;gpd; jahupg;G

fwpAg;G jahupf;Fk; ,lk; cg;gsk; vdg;gLk;. ,yq;ifapy; fwpAg;G

jahupf;fg;gLk; ,lq;fspy; Kf;fpakhdit Gj;jsk;> mk;ghe;Njhl;ilAkhFk;.

²²²²² cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;cg;gsk; miktjw;F cfe;j ,lk;

² ePiu cl;Gftplh fspkz; jiu.

² #upa xsp ed;F glf;$ba cyu; fhw;Nwhl;lKs;s ngUntsp.

² kiotPo;r;rp Fiwe;j fhy vy;iyAs;s gFjp.

² fly; ePu; %yg;nghUshfg; gad;gLj;jg;gLfpd;wJ.
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² cg;gsq;fspy; KjyhtJ ghj;jpapDs; fly; ePu; gk;gg;gLk;. fly;ePu;

#upa ntg;gj;jhy; Mtpahf;fg;gLk;. fly; ePupd; nrwpT mjpfupf;f KjyhtJ

ghj;jpapy; CaCO
3
   tPo;gbthf;fg;gLk;. ,J milatplg;gl;L vQ;rpa fly;ePu;

,uz;lhk; ghj;jpf;F khw;wg;gLk;.

² ,uz;lhk; ghj;jpapDs; ePu; njhlu;e;J #upa ntg;gj;jhy; Mtpahf;fg;gLk;.

nrwpT NkYk; mjpfupf;f CaSO
4
   ([pg;rk;) tPo;gbthFk;.

² kpFjp ePu; %d;whk; ghj;jpf;F khw;wg;gl;L> njhlu;e;J Mtpahf;fg;gLk;.

nrwpT NkYk; mjpfupf;f NaCl gspq;fhFk;. ,J gpupj;njLf;fg;gl;L>

cg;gsj;jpy; xNu ,lj;jpy; Ftpf;fg;gLk;. ,J Ca2+, Mg2+ , SO
4

2- mad;fis

khrhff; nfhz;bUf;Fk;.

² Jha NaCl  ePu;kakhfhJ. vdpDk;> Nkw;$wg;gl;l khRf;fisf; nfhz;l

NaCl ePu;kakhFk;. NaCl Ftpay; MW khjj;jpw;F ntspapy; tplg;gLk;.

Ftpf;fg;gl;bUf;Fk; fhyj;jpy; Ca2+, Mg2+ mad;fs; tspapYs;s ePuhtpia

cwpQ;rp fiuryhf ntspNaWtjhy;> NaCl gspq;F Jha;ikahf;fg;gLk;.

fwpAg;gpd; epuk;gpa fiury; gpiwd; (Brine) vdg;gLk;.

² NaCl ,d; cgNahfk;

² czit Rita+l;Ltjw;Fg; gad;gLk;.

² czTg; nghUs; gOjilahJ ghJfhf;f.

² Na (cNyhfk; )> Na
2
CO

3
 , NaHCO

3
 , NaOH  jahupf;fg; gad;gLk;.

² Saline jahupf;f gad;gLk;.

²²²²² rtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;Grtu;f;fhuk; jahupg;G

vz;nza;> nfhOg;G my;yJ nfhOg;gkpyq;fSk; ePupy; fiuAk; mNrjd

fhuf; fiury;fSk;  %yg; nghUl;fshf gad;gLk;.

ifj;njhopy; uPjpapy; rtuf;fhuj; jahupg;G 4  gbfisf; nfhz;Ls;sJ.

² rtu;f;fhukhf;fy; (Saponification )

,r;nrad;Kiwapd; NghJ wNyh (tallow) (tpyq;Ff; nfhOg;G)> Njq;fha;

vz;nza; my;yJ jhtu vz;nza; fzpf;fg;gl;l msT NaOH fiurypy;

fyf;fpatz;zk; ntg;gkhf;fg;gLk;. ,jd; NghJ jpz;k rtu;f;fhuk;

cz;lhFk;. ,J ePz;l fhgd; rq;fpypia cila fhnghl;rpypf;fkpyj;jpd;

cg;ghFk;.

fly; ePu;

jha;f;fiury;

Kjy;

ghj;jp

CaCO
3
(s)            CaSO

4
(s)                      NaCl(s)

,uz;lhk;

ghj;jp

%d;whk;

ghj;jp
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fpspruPid mfw;wy;.fpspruPid mfw;wy;.fpspruPid mfw;wy;.fpspruPid mfw;wy;.fpspruPid mfw;wy;.

² rtu;f;fhuj;ijtpl fpspruPd; my;yJ fpsprNuhy; ngWkjpkpf;fJ.

tpiy$ba moF rhjdg; nghUl;fs; jahupf;fg; gad;gLk;.  xU

gFjp fpspruPd; rtu;f;fhuj;ij nkd;ikahf;fTk;> mOj;jkhf;Ftjw;fhfTk;

rtu;fhuj;Jld; tplg;gLk;.

rtu;f;fhuj;ij Jha;ikahf;fy;.rtu;f;fhuj;ij Jha;ikahf;fy;.rtu;f;fhuj;ij Jha;ikahf;fy;.rtu;f;fhuj;ij Jha;ikahf;fy;.rtu;f;fhuj;ij Jha;ikahf;fy;.

² Jha;ikahf;fspd; NghJ kpFjpahf rtu;fhuj;jpYs;s NaOH, rpj;jpupf;

mkpyk; Nghd;w nkd; mkpyj;jpdhy; eLepiyahf;fg;gLk;. kpFjpahf

cs;s ePupd; 2/3 gFjp mfw;wg;gLk;. ,jd; %yk; Jha rtu;f;fhuk;

ngwg;gLk;.

² rtu;f;fhuj;jpd; ifj;njhopy; Kiw jahupg;gpy; ,Wjpg;gbapy; epwr;rhak;>

jw;fhg;gp> thridg; nghUs; Mfpad Nru;f;fg;gl;L> mit rtu;f;fhu

fl;bfshf tbtikf;fg;gl;L tpw;gidf;F tplg;gLk;.

² NaOH ,w;F gjpyhf KOH I gad;gLj;jyhk;. KOH I cgNahfpf;Fk;

nghOJ rtu;f;fhuk; NjhYf;F nkd;ikiaj; jUk;. gpujhdkhf

Foe;ijfSf;fhd rtu;fhu jahupg;gpy; KOH gad;gLj;jg;gLk;.

² rtu;f;fhuj;jpYs;s RCOO- Na+,d; Ehw;WtPjk;> nkhj;jj; nfhOg;G

gjhu;j;jj;jpd; (TFM) ngWkhdk; vdg;gLk;.

² Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)Nrhbak; fhgNdw;W jahupg;G (Nrhy;Nt Kiw)

² %yg;nghUl;fshf gpiwd; (epuk;gpa NaCl fiury;) >Rz;zhk;Gf;fy;(CaCO
3
)>

mNkhdpah (Vgu; Kiwapy; jahupf;fg;gl;lJ) vd;gd gad;gLj;jg;gLk;.

² mNkhdpah thA NaCl ypy; fiuf;fg;gLk;. ,J Xu; Gwntg;gj; jhf;fkhFk;.

vdNt> jho;ntg;gepiy rhjfkhdJ.

² vjpNuhl;l nghwpKiw gad;gLj;jg;gLtjhy;> thAf;fspd; fiujpwd;

$l;lg;gLk;.
NaCl (ePu;f;fiury; )

N H
3
 (thA)

muz;

R   C   O   CH
2   

CH
2
-OH

      O

R   C   O   CH    +   3NaOH 3RCOO-Na+ +   CH - OH

      O  rtf;fhuk;

R   C   O   CH
2    

CH
2
-OH

fpsprNuhy;

R = C
17

H
35

 /C
15

H
31

 / C
11

H
23

Ο

=

=

=
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² mNkhdpahthy; epuk;gg;gl;l gpiwd;> CaCO
3
 (g) I ntg;gNkw;wpg; ngwg;gl;l

C O
2
 (g) thATld; jhf;fKw tplg;gLk;. ,j;jhf;fk; Xu; Gwntg;gj;

jhf;fkhFk;. vdNt tpisit mjpfupf;f jho; ntg;gepiy rhjfkhdJ.

² kPsTk; cau; tpidj;jpwid ngWtjw;F vjpNuhl;l nghwpKiw gad;gLk;.

² ,q;F gpd;tUk; kPSk; jhf;fk; eilngWfpd;wJ.

N H
3
(aq) + H

2
O(l)    N H

4

+ (aq) + OH-(aq)

OH- (aq)  + CO
2 
(aq)    HCO

3

-(aq)

² ,uz;lhtJ jhf;fj;jpd; NghJ O H- mad; mfw;wg;gLtjpdhy;> KjyhtJ

jhf;fk; Kd;Kfkhf ,lk;ngw O H- mad; njhlu;e;J cUthfpf;

nfhz;bUf;Fk;.

² HCO
3
- nrwpT mjpfupf;Fk; nghOJ NaHCO

3
 gspq;fhFk;.

Na+(aq) + HCO
3
-  (aq)   →  NaHCO

3
 (s)

² NaHCO
3
 ,d; tPo;g;gbthf;fj;ij cr;rkhf;f jho; ntg;gepiy Ngzg;gLk;.

² NaHCO
3
 gpupj;njLf;fg;gl;L ntg;gkhf;fg;gLk; NghJ Na

2
CO

3 
ngwg;gLk;.

C O
2
 kPsg; gad;gLk;.

2NaHCO
3
(s)       Na

2
CO

3
(s) + CO

2
(g) + H

2
O (g)

² NaHCO
3
 cw;gj;jpf;fhd epfu jhf;fk;.

NaCl (aq) + NH
3
(aq) + CO

2
(aq) + H

2
O(l) → NaHCO

3
(s) + NH

4
Cl(aq)

² NaHCO
3 
 gpupj;njLf;fg;gl;l gpd; vQ;Rk; N H

4
Cl fiuriyAk; Rz;zhk;igAk;

gad;gLj;jp ,t;mNkhdpah kPz;Lk; gad;ghl;bw;F cl;gLj;jg;gLk;.

CaO(s) + 2NH
4
Cl(aq) → CaCl

2
(aq) + 2NH

3
(aq) + H

2
O(l)

² ,Wjpj; jhf;fk; tpidjpwd; kpf;fjhff; fhzg;gLk;.

2NaCl  (aq) + CaCO
3 
(s) → Na

2
CO

3
 (s) + CaCl

2
(aq)

NaCl + NH
3
(aq)

C O
2
 (g)

muz;
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njhlq;F

nghUl;fs;

CaCO
3
(s) calcium

carbonate

gggggbbbbb 1(#is)

calcium

carbonate

ia

tWj;jy;.

CaO(s)

calcium

oxide

Ca(OH)
2
(s)

ePwpa Rz;zhk;G

gbgbgbgbgb 5

ammonium chloride>

Ak; ePwpa

Rz;zhk;Gf;

fyitia

ntg;gg;gLj;jy;.

NH
3
(g)

ammonia

gbgbgbgbgb 2

ammonia

itAk;

brine IAk;

fyj;jy;.

NaCl(aq)

sodium chloride

njhlq;F

nghUl;fs;

CO
2
(g)

carbon dioxide

NH
4
Cl(aq)

ammonium chloride

NaCl/NH
3
(aq)

ammonia Vw;wg;gl;l

brine

gggggb b b b b 3

ammonia Vw;wg;gl;l

brine id CO
2

cld; fyj;jy;.

NaHCO
3
(s)

sodium hydrogencarbonate

gbgbgbgbgb 1 (#is)

sodium

hydrogencarbonate id

tWj;jy;

Na
2
CO

3
(s) ;

ePu;

Nru;j;jy;

 

 

² Na
2
CO

3 
,d; cgNahfq;fs;.

² ryitr; Nrhlhthf gad;gLj;jg;gLk;.

² ePupd; epue;ju td;ikia ePf;fg; gad;gLk;.

² rtu;f;fhuk; jahupg;G (NaOH ,w;Fg; gjpyhfg; gad;gLk;).

² fz;zhbj; jahupg;G.

² mOf;ffw;wpfs; jahupg;G.

² fhfpjj; jahupg;G.

² Nrhy;Nt Kiwapdhy; KHCO
3
  I jahupf;f KbahJ. Vnddpy; KHCO

3
,d;

fiujpwd; NaHCO
3
it tpl kpf mjpfk;. vdNt> K

2
CO

3
I tPo;g;gbthf;f

KbahJ.
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ePwhj Rz;zhk;G (ePwhj Rz;zhk;G (ePwhj Rz;zhk;G (ePwhj Rz;zhk;G (ePwhj Rz;zhk;G (Quick Lime) ngUk;gb jahupg;G) ngUk;gb jahupg;G) ngUk;gb jahupg;G) ngUk;gb jahupg;G) ngUk;gb jahupg;G

² ,r;nrad;Kiwapd; NghJ xd;Wtpl;l xU gilahf nehUf;fg;gl;l CaCO
3

ck; tpwFk; #isapy; khwp khwp mLf;fg;gLk;. #isapd; mbapy;

neUg;G itf;fg;gLk; NghJ jP nkJthf Nky; Nehf;fpg; guTk;.

² cau; ntg;gepiy  C O
2
 I ntspNawr; nra;tjpdhy; CaO

 
#isapDs;

kpFjpahf tplg;gLk;. #is Fspuile;j gpd; mbapypUe;J ePwhj Rz;zhk;G

mfw;wg;gLk;.

²²²²² ,r;nrad;Kiwapd; gpujp$yq;fs;.,r;nrad;Kiwapd; gpujp$yq;fs;.,r;nrad;Kiwapd; gpujp$yq;fs;.,r;nrad;Kiwapd; gpujp$yq;fs;.,r;nrad;Kiwapd; gpujp$yq;fs;.

² CaCO
3
(s)      CaO(s) + CO

2
(g)

CaCO
3 
gpupif ntg;gepiy ( 900 0C) xg;gpl;lstpy; cau;thdJ. tpwF

vupjypd; NghJ ,t;ntg;gepiy toq;fg;glhtpby;>  CaCO
3
  Kw;whf

gpupailahJ Nghfyhk;.

² C O
2 
Kw;whf #isapypUe;J ntspNawhtpbd;; mJ kPsTk; CaO  cld;

,ize;J CaCO
3
ia Njhw;Wtpf;fyhk; (jhf;fk; kPSk; jhf;fkhdjhy;).

² tpwF vupe;J cz;lhd rhk;gYld; CaO fyf;fg;glyhk;.

² ntg;gk;  ntspNaw;wg;gLtjhy; #oy; khrhf;fg;gLk;.

²  C O
2 
 ntspNaw;wg;gLtjhy; #oy; khrhf;fg;gLk;.

²²²²² fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)fy;rpak; xl;irl;bd; gad;fs; (ePwhj Rz;zhk;G)

² ePwpa Rz;zhk;G> Rz;zhk;G ghy; jahupg;gpYk; gad;gLk;.

² fy;rpak; fhigl;bd; ngUk;gb jahupg;G.

² kz;zpd; mkpyj; jd;ikia Fiwf;f.

² ntspw;Wk; Jhs; jahupj;jypy;.

² mNkhdpah ngUk;gb jahupg;G.

² fl;ll epu;khzf; ifj;njhopypy;.

²²²²²  ntspw;Wk; Jhs; jahupg;Gntspw;Wk; Jhs; jahupg;Gntspw;Wk; Jhs; jahupg;Gntspw;Wk; Jhs; jahupg;Gntspw;Wk; Jhs; jahupg;G

² Rz;zhk;Gf; fy;iy ntg;gNkw;wp ePwhj Rz;zhk;G ngwg;gLk; (CaO).

² ePwpa Rz;zhk;ig  (Ca(OH)
2
(s) ) ngWtjw;F  ePu; CaO Nky; njspf;fg;gLk;.

² <ukhd Ca(OH)
2 
Nky; RoYk; #isapy; 12 - 15 kzpj;jpahyq;fSf;F

Cl
2
(g) nrYj;jg;gLk;. fyit #isAs; nghUj;jg;gl;l ,whf;Ffs; %yk;

tpl;Ltpl;L fyf;fg;gLk;.

² cau; tpidj;jpwid ngWtjw;F vjpNuhl;l nghwpKiw gad;gLj;jg;gLk;.

CaCO
3
(s)   CaO(s) + CO

2
(g)

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

2
(s)

3Ca(OH)
2
(s) + 2Cl

2
(g) Ca(OCl)

2
.Ca(OH)

2
.CaCl

2
.2H

2
O(s)
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²²²²² ntspw;Wk; Jhspd; cgNahfk;.ntspw;Wk; Jhspd; cgNahfk;.ntspw;Wk; Jhspd; cgNahfk;.ntspw;Wk; Jhspd; cgNahfk;.ntspw;Wk; Jhspd; cgNahfk;.

² ntspw;Wk; fUtpahf gad;gLj;jg;gLk;.

² ePiu Rj;jpfupf;f.

²²²²² fy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;Gfy;rpak; fhigl;L jahupg;G

² ePwpa Rz;zhk;Gk;> fw;fup (C) Ak; kpd; ciy xd;wpy;  2000 0C f;F

ntg;gNkw;wg;gLk;.

CaO(s) + 3C(s)  →  CaC
2
(s) + CO(g)

2CaO(s) + 5C(s) →  2CaC
2
(s) + CO

2
(g)

²²²²² CaC
2 
,d; cgNahfk;.,d; cgNahfk;.,d; cgNahfk;.,d; cgNahfk;.,d; cgNahfk;.

² xl;rp mrw;wypd; Rthiy jahupg;gpy; gad;gLk;.

² g+j;jiy Jhz;l gad;gLk;.

² goq;fis gOf;fj; Jhz;lg; gad;gLk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'0 ( rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>

gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.gad;fs; vd;gtw;iw EZfpaha;thu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'2 ( p njhFg;G %yfq;fspdJk; Nru;itfspdJk;

ifj;njhopy; uPjpahd gpupj;njLg;G / cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² p njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,Uf;iffis ,dq;fhz;ghu;.

² mYkpdpak;> FNshupd;> fe;jfk; Mfpatw;wpd; gpupj;njLg;igAk;

cgNahfq;fisAk; tpgupg;ghu;.

² iejurd;> xl;rprd;> Mfd; Mfpatw;iw tspapypUe;J gpupj;njLf;Fk;

Kiwia tpgupg;ghu;.

² mNkhdpah> a+upah> iej;jpupf; mkpyk;> nghRNgw;W tskhf;fpfs;>

ry;g+upf;fkpyk; Mfpatw;wpd; cw;gj;jp KiwfisAk;> mtw;wpy; mlq;fpAs;s

ngsjPf ,urhadj; jj;Jtq;fisAk; tpgupg;ghu;.

² gbfhuk;(Alum) > fhgdPnuhl;irl;L> rpypf;Nfhd;> Ijurd; Ngnuhl;irl;L>

IjNuhFNshupf; mkpyk; Mfpatw;wpd; cgNahfq;fisf; $Wthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² Mtu;j;jd ml;ltizapYs;s p njhFg;G Kyfq;fis Qhgfg;gLj;Jq;fs;.

² p njhFg;G %yfq;fspd; ,Uf;iffis epuw;gLj;j topfhl;Lq;fs;.

² mYkpdpak;> fe;jfk;> FNshupd; Mfpatw;wpd; gpupj;njLg;gpd;

gbKiwfisAk;> mtw;wpy; mlq;fpAs;s ngsjpf ,urhadj;

jj;Jtq;fisAk; RUf;fkhff; $Wq;fs;.

² mYkpdpak;> fe;jfk;> FNshupd; Mfpatw;wpd; cgNahfq;fis ru;r;rpf;fTk;.

² mNkhdpah> a+upah> iej;jpupf;fkpyk;> nghRNgw;W tskhf;fpfs;>

ry;g+upf;fkpyk; Mfpatw;wpd; ngUk;gb jahupg;gpd; gbKiwfis RUf;fkhff;

$wp> mtw;wpy; mlq;fpAs;s ngsjpf> ,urhad jj;Jtq;fis tpgupAq;fs;.

² gbfhuk;> fhgdPnuhl;irl;L> rpypf;Nfhd;> IjNuhFNshupf; mkpyk;>

Ijurd; Ngnuhl;irl;L Mfpa gjhu;;j;jq;fspd; Nkw;Fwpg;gpl;l cw;gj;jpapd;

gad;fs; gw;wp fye;JiuahLf.
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mNdhl;Lf; Nfhy;fs;

cUf;Ff; ftrk;kpd;Ndhl;lk;

Nrfupf;Fk; rl;lk;

fhtyply;

cUfpa njh;l;b

mNdhl;Lf; fhgd;mNdhl;Lf; fhgd;mNdhl;Lf; fhgd;mNdhl;Lf; fhgd;mNdhl;Lf; fhgd;

fhgd; glyply;fhgd; glyply;fhgd; glyply;fhgd; glyply;fhgd; glyply;

ntg;gf; fhtyply;.ntg;gf; fhtyply;.ntg;gf; fhtyply;.ntg;gf; fhtyply;.ntg;gf; fhtyply;.

mfw;wf;$ba%b

mYkpdh
cUfpa mYkpdpak;

fhgd; fl;b

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. :

mYkpdpa cw;gj;jp mYkpdpa cw;gj;jp mYkpdpa cw;gj;jp mYkpdpa cw;gj;jp mYkpdpa cw;gj;jp (Hall-Heroult - fyKiw )

² ,r;nrad;Kiwapy; mYkpdpa cg;Gf;fspd; <upay;Gj; jd;ik

gad;gLj;jg;gLfpd;wJ.

² mYkpdpak; xl;irl;bd; Jha;ikaw;w tbtkhfpa Nghf;irw;W Al(OH)
3

(Al
2
O

3
 .3H

2
O) MdJ Kjypy; NaOH  cld; gupfupf;fg;gl;L mad;(III)

xl;irl;L> kz; Nghd;w khRf;fs; mfw;wg;gl;L Jha Al
2
O

3
ngwg;gLfpd;wJ.

² Jha;ikahf;fg;gl;l Al
2
O

3 
gpd;du; cUfpa fpiwNahiyw; (Na

3 
[Al

 
F

6
]) ,y;

fiuf;fg;gLk;. Nfhy; - nfNwhy;w; (Hall-Heroult) fyj;jpd; njhopw;gLk;

ntg;gepiyia 20700 C ,y; (Jha mYkpdpak; xl;irl;bd; cUFepiy)

,Ue;J 800-1000 0 C f;F Fiwg ;gjw ;fhfNt fpiwNahiyw;W

gad;gLj;jg;gLfpd;wJ.

² cUfpa fyit gpd;du; fPNo jug;gl;Ls;s khjpup fynkhd;wpDs;

kpd;gFf;fg;gLfpd;wJ.

cU : 15.2.1 : mYkpdpaj;ij kpd;gFg;G %yk; gpupj;njLg;gjw;FcU : 15.2.1 : mYkpdpaj;ij kpd;gFg;G %yk; gpupj;njLg;gjw;FcU : 15.2.1 : mYkpdpaj;ij kpd;gFg;G %yk; gpupj;njLg;gjw;FcU : 15.2.1 : mYkpdpaj;ij kpd;gFg;G %yk; gpupj;njLg;gjw;FcU : 15.2.1 : mYkpdpaj;ij kpd;gFg;G %yk; gpupj;njLg;gjw;F

ifj;njhopw;rhiyfspy; gad;gLj;jg;gLk;ifj;njhopw;rhiyfspy; gad;gLj;jg;gLk;ifj;njhopw;rhiyfspy; gad;gLj;jg;gLk;ifj;njhopw;rhiyfspy; gad;gLj;jg;gLk;ifj;njhopw;rhiyfspy; gad;gLj;jg;gLk;

kpd;gFfyk;kpd;gFfyk;kpd;gFfyk;kpd;gFfyk;kpd;gFfyk; (Hall-Heroult)

² kpd;gFg;gpd; NghJ vjpNuw;wk; nfhz;l xl;irl;L mad;fs; mNdhl;ilNehf;fp

ftug;gl;L xl;rprd; thAthf xl;rpNaw;wg;gLfpd;wd.

2O2-(l)     →    O
2
(g) + 4e

² Neu;Vw;wk; nfhz;l mYkpdpak; mad;fs; fNjhl;il Nehf;fpf; ftug;gl;L>

mq;F mYkpdpa cNyhfkhf jho;j;jg;gLfpd;wd.

Al3+(l) + 3e  →   Al(l)
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² cUfpa mYkpdpak; fyj;jpd; mbapy; Nrfupf;fg;gl;L> Fwpg;gpl;l Neu

,ilntspfspy; tbFoha;fspDhlhf mfw;wg;gLfpd;wJ. fyk; njhopw;gLk;

ntg;gepiyapy;> ntsptplg;gLk; xl;rprd; fhupa mNdhl;Lld; jhf;fkile;J

CO
2 
it ntsptpLk;. vdNt> mNdhl;L jfdj;jpw;F cl;gLtjhy;> Fwpg;gpl;l

fhy ,ilNtisfspy; mNdhl;L khw;wg;gl;L <Lnra;ag;gLfpd;wJ.

² Al gpupj;njLg;gjw;fhd kpd;gFg;G njhlu;r;rpahf eilngWtjhy;> ngUksT

kpd; gad;gLj;jg;gLfpd;wJ. 1kg mYkpdpaj;ij ngWtjw;F 15 kWh

kpd;Ndhl;lk; gad;gLj;jg;gLk;.

² ngUksT kpd;Ndhl;lk; mYkpdpak; cw;gj;jpf;F gad;gLj;jg;gLtjhy;>

mjid ];jhgpf;Fk; epiyaq;fs; kl;Lg;gLj;jg;gLfpwJ. kypthd ngUksT

kpd;rf;jp Kjy; (ePu;kpd; cw;gj;jp) tpUk;gj;jf;fJ.

²²²²²  mYkpdpaj;jpd; cgNahfq;fs;.mYkpdpaj;jpd; cgNahfq;fs;.mYkpdpaj;jpd; cgNahfq;fs;.mYkpdpaj;jpd; cgNahfq;fs;.mYkpdpaj;jpd; cgNahfq;fs;.

² mYkpdpak; Fiwe;j mlu;j;jpAilajhf ,Ug;gjhy;> thfdq;fspd;

jahupg;gpw;F cfe;jJ. vdpDk;> jho; nghwpKiw gyj;ijAilajhf

,Ug;gjhy;> nghwpKiwg; gyj;ij mjpfupg;gjw;F NtW cNyhfq;fSld;

fye;J fyg;G cNyhfkhf;fg;gLfpd;wJ.

² Nkhl;lhu;f;fhu;> Ng&e;J> epyf;fPo; Gifapujk; Mfpatw;wpd; cly;fs;

mYkpdpaj;jpd; fyg;G cNyhfq;fshy; tbtikf;fg;gbDk;> mf;fyg;G

cNyhfq;fs; cUf;fpdhy; NkYk; gykhf;fg;gLfpd;wJ.

² JuYkpd; (duralumin) (Al/Mg/Cu)> kf;dPypak; (Magnalium) (Al/Mg) ghuk;

Fiwe;j cWjpahd fyg;G cNyhfq;fshFk;. ,it Mfha tpkhdj;

jahupg;gpy; gad;gLk;.

² cau; kpd; flj;Jk; jpwidAk;> jho; mlu;j;jpiaAk; nfhz;bUg;gjhy;>

fly; mbfk;gp (Cables) jahupf;fg; gad;gLk;. MapDk;> jiyf;F NkYs;s

kpd;tY fk;gpfs; (Over head power lines) ,Ogl;L mwhJ ,Ug;gjw;fhf

kj;jpaghfk; cUf;fpdhy; Mjhuk; nfhLf;fg;gLfpd;wJ.

² JUg;gpbf;;fhj jd;ikia nfhz;bUg;gjhy;> fl;blg; gFjpfs; gr;ir

tPl;Lr; rl;lfk; ($L) (Frame) jahupf;fg; gad;gLk;.

² kpDf;fg;gl;l mYkpdpa Nkw;gug;G cau;e;j xspiaj; njwpf;Fk; ,ay;ig

nfhz;bUg;gjhYk;> ,yFthf tbtikf;ff; $bajhf ,Ug;gjdhYk;

etPd Nkhl;lhu; thfdq;fspd; Kfg;G (Head lamps) tpsf;Ffspy;

njwpg;gpfshf gad;gLj;jg;gLk;.

² rikaw;ghj;jpuq;fs;> czTg; ngl;bfs;> nghjpnra;Ak; jhs;fs; Mfpatw;wpd;

jahupg;gpy; gad;gLk;.

²²²²²  gpwh\; Kiw %yk; fe;jf cw;gj;jp gpwh\; Kiw %yk; fe;jf cw;gj;jp gpwh\; Kiw %yk; fe;jf cw;gj;jp gpwh\; Kiw %yk; fe;jf cw;gj;jp gpwh\; Kiw %yk; fe;jf cw;gj;jp ^Frasch Process&

² [g;ghd;> nu];r]; (Texas) > Yrpahdh (Luciana) Mfpa ehLfspy; RahjPd

epiyapy; epyf;fPo; gbTfshff; fe;jfk; fhzg;gLfpd;wJ.

² epyf;fPo; fe;jfj;ij gpupj;njLg;gjw;fhf %d;W XNu ikaKs;s Foha;fs;

kpf Moj;jpw;F epyj;jpDs; jho;f;fg;gLfpd;wJ.

² kpifntg;gk; Vw;wg;gl;l ePu; (170 0C) tpirahf ntsp FohapDhlhf

fe;jfj;jpDs; nrYj;jg;gLk;. ,jd;NghJ jputf; fe;jfk; Njhd;Wk;.
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² kPs; FohapDhlhf tsp mKf;fg;gLfpd;wJ. ,jdhy;> fe;jfk; jputkhf

eLFohapDhL Nkw;gug;gpw;F js;sg;gl;L jpz;kkhfpd;wJ.

² ,k;Kiwapy; ngwg;gLk; fe;jk; 99.5% Jha;ikahdJ.

cU cU cU cU cU 15'2'2 15'2'2 15'2'2 15'2'2 15'2'2      fe;jf gpupj;njLg;G fe;jf gpupj;njLg;G fe;jf gpupj;njLg;G fe;jf gpupj;njLg;G fe;jf gpupj;njLg;G ^Frasch Process&

²²²²² Ijurd; ry ;igl ;il xl ;r pNaw ;w p fe ;jfj ;ijj ; jahu pj ;jy ; .Ijurd; ry ;igl ;il xl ;r pNaw ;w p fe ;jfj ;ijj ; jahu pj ;jy ; .Ijurd; ry ;igl ;il xl ;r pNaw ;w p fe ;jfj ;ijj ; jahu pj ;jy ; .Ijurd; ry ;igl ;il xl ;r pNaw ;w p fe ;jfj ;ijj ; jahu pj ;jy ; .Ijurd; ry ;igl ;il xl ;r pNaw ;w p fe ;jfj ;ijj ; jahu pj ;jy ; .

kz;zpypUe;J  ntsptUk; ,aw;ifahd thAtpypUe;J mfw;wg;gl;l

H
2
S iaAk;> gz;gLj;jhj vz;nzapypUe;J> 2 - Ijnuhl;rp vijy; mikdp

(HOCH
2
CH

2
NH

2
) ,dhy; cwpQ;rg;gl;Lg; ngwg;gLk; H

2
S IAk; xl;rpNaw;wp

fe;jfk; ngwg;gLk;.

² xl;rpNaw;wk; ,uz;L  gbfspy; eilngWk;. Kjw;gbapy; H
2
S

fe;jftPnuhl;irl;lhf xl;rpNaw;wg;gLk;.

² ,uz;lhk;gbfspy; fe;jftPnuhl;irl;L NkYk; Ijurd; ry;igl;Lld; Fe
2
O

3

my;yJ Al
2
O

3 
Mfpa Cf;fpfspd; Kd;dpiyapy; jhf;fkilatplg;gl;L

fe;jfk; ngwg;gLk;.

 ² ² ² ² ² fe;jfj;jpd; cgNahfq;fs;.fe;jfj;jpd; cgNahfq;fs;.fe;jfj;jpd; cgNahfq;fs;.fe;jfj;jpd; cgNahfq;fs;.fe;jfj;jpd; cgNahfq;fs;.

² >  Mfpatw;wpd; ngUk;gbj; jahupg;gpy; gad;gLk;.

² jPg;ngl;b jahupg;gpy; gad;gLj;jg;gLk; nghRguR %ry;igl;L cw;gj;jpapy;

gad;gLk;.

² ntbkUe;J> Jtf;FJhs; Mfpatw;wpd; jahupg;gpy; gad;gLk;.

² ,wg;giu ty;fidRg;gLj;j gad;gLk;.

² g+r;rpnfhy;yp> gq;fR nfhy;ypahfg; gad;gLk;.

Eiutbtpyhd

cUfpa fe;jfk;
mKf;fg;gl;l #lhd tsp

              ^1700 C &

kpif ntg;gNkw;wg;gll

 ePu;
kz;

fsp

kzy;

fe;jfg;gbTfe;jfg;gbT

jputf; fe;jfk;
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FNshupdpd; cw;gj;jpFNshupdpd; cw;gj;jpFNshupdpd; cw;gj;jpFNshupdpd; cw;gj;jpFNshupdpd; cw;gj;jp

² FNshupd; cw;gj;jpapd; gpujhd nrad;Kiw FNshiul;il xl;rpNaw;wp

FNshupid ngWjy; MFk;.

² Cl- I xl;rpNaw;Wtjw;F td;xl;rpNaw;Wk; fUtp mtrpak;.

² kpd;dpdhy; jho;j;Jjy; tu;j;jf uPjpahf rhj;jpakhdJ.

² tu;j;jfuPjpahf FNshupd;> FNshu;-fhuf; fyj;jpy; (chlor-alkali cells) Nrhbak;

FNshiul;il kpd;gFj;J jahupf;fg;gLfpd;wJ.

2Cl-(aq)  Cl
2
(g) + 2e (mNdhl;L)

2H
2
O(l) + 2e   2OH-(aq) + H

2
(g) (fNjhl;L)

vdNt> nkhj;jj; jhf;fj;ijAk; gpd;tUkhW Fwpg;gplyhk;.

2NaCl(l) + 2H
2
O(l)    2NaOH(aq) + Cl

2
(g)  + 2H

2
(g)

cU 15.2.3 : FNshu; fhu fyk;cU 15.2.3 : FNshu; fhu fyk;cU 15.2.3 : FNshu; fhu fyk;cU 15.2.3 : FNshu; fhu fyk;cU 15.2.3 : FNshu; fhu fyk;

² mNdhl;L fNjhl;L miwfs; gy;gFjpankhd;why; Mf;fg;gl;l fw;wad; -

gupkhw;Wk; nkd;wfl;lhy; gpupf;fg;gLk;.

² nkd;rt;T fw;wad;fis gupkhw;Wk; jd;ikAilajhf ,Ug;gjhy;>  Na+

mad;fis mNdhl;L miwapypUe;J fNjhl;liwf;F Fbngau

mDkjpf;fpd;wJ.

² fw;wad; xl;;lk; ,U miwfspDs;Sk; kpd; eLepiyahf;fj;ij

Vw;gLj;Jfpd;wJ. Vnddp;y; kpd;gFg;gpd; NghJ ,yj;jpud; mNdhl;by;

mfw;wg;gl;L> fNjhl;by; toq;fg;gLfpd;wJ.

² O H- FNshupDld; jhf;fkile;J ,r;nrad;Kiwia ghjpf;Fk;. Mdhy;>

nkd;rt;T mdad;fspd; gupkhw;wj;ijj; jilnra;tjhy; O H- Fbngau;T

jilg;gLk;.

nkd;wfL

gpiwd;

fNjhl;L (-)mNdhl;L(+)

NaOH(aq)

IjhdIjhdIjhdIjhdIjhd

NaOH(aq)
gad;gLj;jpa gpiwd;
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²²²²² FNshupdpd; cgNahfq;fs;.FNshupdpd; cgNahfq;fs;.FNshupdpd; cgNahfq;fs;.FNshupdpd; cgNahfq;fs;.FNshupdpd; cgNahfq;fs;.

² Glitfs;> kuk;> fhfpjf;$o; Mfpatw;iw ntspw;Wtjw;F NeubahfNth>

my;yJ ntspw;Wk; fUtp tbtpNyh gad;gLk;.

² FbePiu Jha;jhf;fg; gad;gLk;.

² If;fpa ,uhr;rpaj;jpy; fhy;gq;F IjNuhf;FNshupf; mkpyk; IjuirdAk;>

FNshupidAk; gad;gLj;jp njhFf;fg;gLk;.

² kf;dPrpak;> ijj;Njdpak;> kw;Wk; Ngzpfspy; ,Ue;J nts;sPak;

Mfpatw;iw gpupj;njLf;f gad;gLk;.

² FNshupNdw;wg;gl;l ,wg;gu;> g+r;rpnfhy;yp> rhaq;fs;> kUe;Jfs; jahupf;fg;

gad;gLk;.

² nghypitidy; FNshiul;Lg; Nghd;w gy;gFjpa gjhu;j;jq;fs; jahpf;fg;

gad;gLk;.

²²²²² tspapypUe;J iejurd;> xl;rprd;> Mfd; Mfpatw;iw (jdpg;gLj;jy;)tspapypUe;J iejurd;> xl;rprd;> Mfd; Mfpatw;iw (jdpg;gLj;jy;)tspapypUe;J iejurd;> xl;rprd;> Mfd; Mfpatw;iw (jdpg;gLj;jy;)tspapypUe;J iejurd;> xl;rprd;> Mfd; Mfpatw;iw (jdpg;gLj;jy;)tspapypUe;J iejurd;> xl;rprd;> Mfd; Mfpatw;iw (jdpg;gLj;jy;)

gpupj;njLj;jy;.gpupj;njLj;jy;.gpupj;njLj;jy;.gpupj;njLj;jy;.gpupj;njLj;jy;.

² tsp 10 tsp kz;ly mKf;fj;jpw;F mOj;jg;gl;L> tbfl;b mjpYs;s

Jhrpfs; mfw;wg;gLk;.

² gpd; tspapypUe;J C O
2  
ck; ePuhtpAk; mfw;wg;gLk;.

² gpd; tsp 200 atm mKf;fj;jpw;F mKf;fg;gLk;.

² gpd;du; miwntg;gepiyf;F tspia Fsp&l;b> rLjpahf tpuptila

tpLtjhy;> NkYk; Fspur;;rp milAk;. thA tpuptilAk; nghOJ %yf;$w;W

tpiria vjpu ;j ;J mirtjw;F rf ;j p gad;gLj ;jg ;gLtjhy;

Fspu;r;rpailfpd;wJ.

² Fspuile;j thA kPs; mKf;fg;gl;L> tpuptilatplg;gLtjdhy; nkd;NkYk;

Fspu;tile;J ,Wjpapy; jputkhFk;.

² jputtspia gFjpglfha;r;rp tbg;gjd; %yk; iejurd;  -196 0C ,Yk;

(nfhjpepiy)> Mfd; -186 0C ,Yk; xl;rprd; 183 0C ,Yk; tbj;J gpupf;fg;gLk;.

mNkhdpah jahupg;G (Vgu; Kiw)mNkhdpah jahupg;G (Vgu; Kiw)mNkhdpah jahupg;G (Vgu; Kiw)mNkhdpah jahupg;G (Vgu; Kiw)mNkhdpah jahupg;G (Vgu; Kiw)

² %yg;nghUl;fshf iejurd;> Ijurd; thAf;fs; gad;gLk;.

² jput tspia gFjpgl fha;r;rp tbg;gjd; %yk; iejurd; gpupj;njLf;fg;gLk;.

² ,aw;if thAtpypUe;Jk;> eg;jhtpypUe;Jk; gpd;tUkhW Ijurd; gpupf;fg;gLk;.

xl;rprDldhd gFjp xl;rpNaw;wk;.

C
6
H

14
(g) + 3O

2
(g)  6CO(g) + 7H

2
(g)

(eg;jh)

2CH
4
(g) + O

2
(g)  →  2CO(g) + 4H

2
(g)↑

  ,aw;if thA

my;yJ ePuhtpAldhd gFjp xl;rpNaw;wk;.

C
6
H

14
+ H

2
O(g)  →  6CO(g) ) + 13H

2
(g)

(eg;jh)

C H
4
(g) + H

2
O(g)  →  CO(g) + 3H

2
(g)

,aw;if thA
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² iejurDk;> IjurDk; jhf;fKw;W mNkhdpahitf; nfhz;l rkepiy

fyitia cUthf;Fk;.

      N
2
(g) + 3H

2
(g)  2NH

3
(g) H = -92 kJ mol-1

² ,ypr;rw;wpypaupd; jj;Jtg;gb cau;mKf;fk; Fiwe;j ntg;gepiyAk;

rkepiyapd; NghJ mNkhdpahtpd; msitf; $l;Lk;.

² cau; mKf;fk; cau; tpisit cUth;fFk;> MapDk; mKf;fj;ij

Vw;gLj;jTk;> mt;tKf;fjij jhq;ff; $ba cgfuzr; nrytPdKk;

mjpfkhf ,Ug;gjhy;> jw;fhyj;jpy; 250 t. m. gad;gLj;jg;gLk;.

² jho; ntg;gepiy cau; mNkhdpah tpisitf; nfhLf;Fk;. MapDk;>

jho; ntg;gepiyapy; jhf;fNtfk; ke;jkhf ,Ug;gjhy;> nghUshjhu uPjpahf

rpwe;j tpisit ngWtjw;F 450 0C gad;gLj;jg;gLfpd;wJ.

² ,q;F ,Uk;G Cf;fpAk;> rpwpjsT Cf;fpj; Jhz;bfshf nghw;whrpak;

xl;irl;L> mYkpdpak; xl;irl;Lk; gad;gLj;jg;gLfpd;wJ.

² mKf;fj;ij gpuNahfpj;J thAf;fis Fsp&l;b jput mNkhdpah

mfw;wg;gLfpd;wJ.

cU 15.2.4 : mNkhdpah cw;gj;jpcU 15.2.4 : mNkhdpah cw;gj;jpcU 15.2.4 : mNkhdpah cw;gj;jpcU 15.2.4 : mNkhdpah cw;gj;jpcU 15.2.4 : mNkhdpah cw;gj;jp

Ijurd;

iejurd;

mKf;fp

ntg;gk;

ntg;g ,lkhw;wp

Cf;fp

gpwg;ghf;fp

Nrkpg;Gj; jhq;fpf;F

kPs;Row;rp gk;gp

 jhf;fkilahj
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²²²²² mNkhdpahtpd; cgNahfq;fs;.mNkhdpahtpd; cgNahfq;fs;.mNkhdpahtpd; cgNahfq;fs;.mNkhdpahtpd; cgNahfq;fs;.mNkhdpahtpd; cgNahfq;fs;.

² iej;jpupf; mkpyk;> tskhf;fpfs;> ieNyhd; Mfpatw;wpd; cw;gj;jpf;Fg;

gad;gLk;.

² gz;gLj;jg;glhj vz;nzapYs;s (Crudeoil ) mkpyf; $Wfis

eLepiyahf;f nghw;Nwhypaf; ifj;njhopypy; N H
3 
 gad;gLk;.

² fe;jfj;ijf; nfhz;l vupnghUspd; jfdj;jpd; NghJ ntspNaWk; SO
2

it eLepiyahf;f GifNghf;fpfspy; gad;gLj;jg;gLk;.

² ifj;njhopy; rk;ge;jkhd (czT> Fbghdk;> Fsp&l;ly;> fsQ;rpa

njhopw;rhiyfspYk;) Fsp&l;Lk; njhFjpfspy; Fspu;r;rpa+l;Lk;

nghUshfg; gad;gLk;.

² ,aw;if> njhFg;G kug;ghy; fhyj;jpw;F Ke;jp xUq;nfhl;lhJ jLg;gjw;F

,wg;gu; ifj;njhopypy; gad;gLk;.

² ePu;> fopT ePu; gupfupg;gpy; pH I fl;Lg;gLj;jTk;> nkd; md;dad;fis

khw;wPL nra;Ak; nurpd;fis GdUj;jhudk; nra;aTk;  gad;gLk;.

² a+upah jahupg;Ga+upah jahupg;Ga+upah jahupg;Ga+upah jahupg;Ga+upah jahupg;G

² mNkhdpahTk; fhgdPu;xl;irl;Lk; %yg;nghUl;fshfg; gad;gLj;jg;gLk;.

² a+upah jahupg;G ,UgbfisAilaJ.

N H
3
(g) + CO

2
(g)    NH

2
COONH

4
(s)   CO(NH

2
)

2
(aq) + H

2
O(l)

     cU 15.2.6 : a+upah jahupg;GcU 15.2.6 : a+upah jahupg;GcU 15.2.6 : a+upah jahupg;GcU 15.2.6 : a+upah jahupg;GcU 15.2.6 : a+upah jahupg;G

² gb xd;W - jhf;fk; tpiuthdJk;> Gwntg;gj;jpw;F cupaJkhFk;.

ifj;njhopypy; gad;gLj;jg;gLk; epge;jidfspd; fPo; jhf;fk; g+u;j;jpahFk;.

² gb ,uz;L - jhf;fk; nkJthdJk;> mfntg;gj;jpw;F cupaJkhFk;.

,j;jhf;fk; g+u;j;jpahtjpy;iy. khw;wPL 50 - 80%  MFk;. khw;wPl;lsT

ntg;gepiy mjpfupf;f mjpfupf;Fk;. mj;Jld;  N H
3
/CO

2
 tpfpjk;

mjpfupf;f mjpfupf;Fk;.  H
2
O/CO

2
  tpfpjk; mjpfupf;f FiwtilAk;.

I II

   mNkhdpah + CO
2

 gb 1

Mtpahf;fy; %yk;

nrwpthf;fg;gLk;

180-210 0CapYk;150 t.m ,Yk;

njhopw;gLk; njhFg;G jhf;fpf-

Sf;Fs; (synthesis reactor)

Nru;f;fg;gLk;.

Fiwe;j mKf;fj;jpy;

njhopw;gLk; gpupifahf;-

fpfspDhlhf nrYj;jg;gLk;.

A+upah gspq;F

a+upah fiury; +
gb 2

mNkhdpak; fhgNkw;W

N H
2
COONH

4
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² tspapdhy; mNkhdpah iej;jpupf; xl;irl;lhf xl;rpNaw;Wk; jhf;fk; Xu;

Gwntg;gj;jhf;fk; MFk;. thAf;fs; XLk; Ntfj;ij fl;Lg;gLj;Jtjd;

%yk; 900 0C ,y; ntg;gepiy Ngzg;gLk;.

² ,r;nrad;Kiwapy; cau; mKf;fj;ij NgZtjd; %yk; Cf;fpapd;

Nkw;gug;gpy; jhf;fp %yf;$Wfspd; NkhJjy; tPjk; mjpfupf;fg;gLfpd;wJ.

² mNkhdpahtpd; g+uz xl;rpNaw;wj;ij epr;rag;gLj;Jtjw;fhf Nkyjpf

tsp gad;gLj;jg;gLk;.

² mLj;j gbj; jhf;fk; Xu; Gwntg;g rkepiy jhf;fkhFk;. vdNt> Cf;fpapd;

Nkw;gug;gpypUe;J ntsptUk; thAtpw;F Fspuhd tsp Nru;f;fg;gLk;. vdNt>

Kw;Gwjhf;fk; rhjfkhf;fg;gLk;.

² tspapd; Kd;dpiyapy; iejurd; <u;xl;irl;L ePupdhy; cwpQ;rg;gLtjw;F

Kd;du; thAf;fs; ed;F Fspu;j;jg;gl Ntz;Lk;.

² 96% tPjk; khw;wj;jpw;F Njitahd epge;jidfs;.

² mKf;fk; : 4 - 10 t.k.m

² ntg;gepiy : 850 - 1225 0C

² Cf;fp : 10% Nuhbaj;ij (Rhodium) cila gpsj;jpdk; (Platinum).

² a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.

² cau; iejurd; nfhs;ssT (46%)  nfhz;l jpz;k iejurd; tskhf;fp.

² a+upah Nghky;bifl;L gy;gFjpaj;jpd; jahupg;gpy; gad;gLk;.

²²²²² iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)

² mNkhdpah> tsp> ePu; Mfpait %yg;nghUl;fshf cgNahfpf;fg;gLk;.

NkYk; tspAlDk; ePUlDk;

fyf;fg;gLk;.

tspAld; 900 0C ,y; fyf;fg;gl;L> 850 0C apy; cs;s Pt-Rh

Cf;fpapd; kPJ nrYj;jg;gLk; NghJ iej;jpupf; xl;irl;L

cUthFk;.

mNkhdpah

4NH
3
(g) + 5O

2
(g)               4NO(g) + 6H

2
O(g)

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

2
(g)

4NO
2
(g) + 2H

2
O(l) + O

2
(g)     4HNO

3
(aq)

fyit Fsp&l;lg;gLk;.
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² a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.a+upahtpd; cgNahfk;.

² cau; iejurd; nfhs;ssT (46%)  nfhz;l jpz;k iejurd; tskhf;fp.

² a+upah Nghky;bifl;L gy;gFaj;jpd; jahupg;gpy; gad;gLk;.

²²²²² iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)iej;jpupf; mkpy ngUk;gb jahupg;G (xRthy;bd; Kiw)

² mNkhdpah> tsp> ePu; Mfpait njhlq;F nghUl;fshf cgNahfpf;fg;gLk;.

²²²²² iej;jpupf;fkpyj;jpd; cgNahfq;fs;.iej;jpupf;fkpyj;jpd; cgNahfq;fs;.iej;jpupf;fkpyj;jpd; cgNahfq;fs;.iej;jpupf;fkpyj;jpd; cgNahfq;fs;.iej;jpupf;fkpyj;jpd; cgNahfq;fs;.

² ntbkUe;J jahupg;gpYk;> tskhf;fpfspYk; gad;gLj;jg;gLk;. mNkhdpak;

iej;jpNuw;wpd; njhFg;gpw;Fk; gad;gLk;.

² ifj;njhopy;fspy; kpfTk; Kf;fpak; tha;e;j iej;jpNuw;Wf;fis jahupf;f

gad;gLk;.

² NaNO
3
  ,iwr;rpapd; jw;fhg;gpahfTk; gad;gLk;.

² KNO
3
  tskhf;fpfs; jahupg;gpYk;> ntbkUe;J jahupg;gpYk; gad;gLk;.

² AgNO
3
  xspg;glj;jhs;> fljhrp jahupg;gpy; gad;gLk;.

² nghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;GnghRNgw;W tskhf;fpfspd; jahupg;G

² vy;yh capupdq;fspdJk; Kf;fpa Nghrizg; gjhu;j;jq;fspy; xd;W

nghRguR MFk;.

² nghRguR nfhz;l Kf;fpa jhtu tskhf;fp Nkyjpf nghRNgw;whFk;

(Super Phospahte).

² Nkyjpf nghRNgw;W fy;rpak; ,U Ijurd; nghRNgw;iwAk;

Ca (H
2 

PO
4
)
2
 ePNuw;wg;gl;l fy;rpak; ry;Ngw;iwAk; ([pg;rk;; CaSO

4
.

2H
2
O) nfhz;l fyitahFk;.

² vg;ghnty mg;giuw;W [3 Ca
3
(PO

4
)

2
 . CaX

2 
 my;yJ 

5 4 3Ca (PO ) X

[,q;F X=F/Cl/OH] nghRNgw;W tskhf;fp jahupj;jYf;fhd rpwe;j

%ynghUshFk;.

² fy;rpak; nghRNgw;W ePupy; fiujpwd; mw;wJ. vdNt> FWfpa fhyg;

gapu;fspd; cgNahfj;jpw;fhf Kw;whf my;yJ gFjpahf mkpyj;Jld;

fyf;fg;gLk;.

² mkpykhf;Ftjw;F ry;g+upf; mkpyk;> iej;jpupf;fkpyk;> IjNuhFNshupf;

mkpyk; my;yJ nghRNghwpf; mkpyk; cgNahfpf;fg;gLk;.

2Ca
5
(PO

4
)

3
.CaX

2
(s) + 7H

2
SO

4
(aq) →  3Ca(H

2
PO

4
)

2
(s) + 7CaSO

4
(s)

    + 2HX(aq) ---(1)

3Ca
3
(PO

4
)

2
.CaX

2
(s) + 14HCl(aq)  →   3Ca(H

2
PO

4
)

2
(s) + 7CaCl

2
(s)

+ 2HX(aq) -----(2)

² mg;giuw;W ed;F Jhshf;fg;gl;L mkpyj;Jld; fyf;fg;gl;L> 4-6

thuq;fSf;F tp;lg;gLk;. mg;nghOJ tpisthf xw;iw Rg;gu;nghRNgw;W
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cUthFk; (Single super phosphate).

² (2),y; cUthFk; tpisTf;F mNkhdpak; ry;Ngw;W Nru;g;gjd; %yk;

ePu;kakhfhj tskhf;fpia jahupf;fyhk;.

CaCl
2
(s) + (NH

4
)

2
SO

4
(aq)  CaSO

4
(s) + 2NH

4
Cl(aq)

ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)ry;g+upf; mkpy ngUk;gb jahupg;G (njhLif Kiw)

² fe;jfk;> tsp> ePu; my;yJ fe;jftPu;xl;irl;L> tsp> ePu; Mfpait %y

nghUl;fshfg; gad;gLj;jg;gLk;.

² ry;igl;L ,Uf;iffspypUe;J ehfk;> <ak;  Nghd;w cNyhfq;fs;

gpupj;njLf;fg;gLk; nghOJ fe;jtPnuhl;irl;L cUthFk;.

² fe;jftPu;xl;irl;Lf;Fk;> xl;rprDf;Fkpilapyhd jhf;fk; Xu; kPSk; jhf;fk;

MFk;. fe;jf%xl;irl;L njhlu;e;J fe;jftPnuhl;irl;Lk; xl;rprDkhf

gpupifailAk;. vdNt> fyit Cf;fpfspd; gy gLf;iffs; Nkyhf

nrYj;Jtjd; %yk; thAf;fs; NkYk; NkYk; jhf;fkila tplg;gLk;.

² fe;jf%xl;irl;L ,uz;L Cf;fpgLf;iffSf;fpilapy; mfw;wg;gLtjd;

%yk; tpistpd; msT $l;lg;gLk;.

² fe;jf%xl;irl;L cUthtjw;fhd ,j;jhf;fk; Xu; Gwntg;gkhf ,Ug;gJld;>

%d;W %y;fs; thAf;fs; jhf;fkile;J ,U%y;fs; tpisit

cUthf;Ffpd;wJ. vdNt ,yprw;wpypaupd; jj;Jtj;jpw;fpzq;f cau; tpisT

SO
3
 (1) cau; mKf;fj;jpYk; (2) jho; ntg;gepiyapYk; ngwg;gLk;.

(1) tspapy; vupf;fg;gLk;.

  fe;jfk;

fe;jftPnuhl;irl;L> SO
2

S(g) + O
2
(g)            SO

2
(g)

(2)  mjpf tspAld; fyf;fg;gLk;.
(3)  ehd;F ntt;NtW Cf;fp gilfspd; Nkyhf
    nrYj;jg;gLk; (tNdbak; (v) xl;irl;L tpy;iyfs;
                                            450 0C,y;).

(4) nrwpe;j ry;g+upf; mkpyj;jpy; fiuf;fg;gLk;.

  nrwpe;j ry;g+upf;fkpyk;.

H
2
S

2
O

7
(l) + H

2
O(l)          2H

2
SO

4
(aq)

(5) [hf;fpuijahf

 ePUld; fyf;fg;gLk;

jbj;j Giff;Fk; jputk; xypak;

vd miof;fg;gLk;. (xypak;

my;yJ gapNuh ry;g+upf; mkpyk;)

SO
3
(g) + H

2
SO

4
(l)   H

2
S

2
O

7
(l)

fe;jf%xl;irl;LSO
3

2SO
2
(g) + O

2
(g)     2SO

3
(g)
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² eilKiwapy; 4500C ntg;gepiy njupT nra;ag;gl;lJ. ,JNt> jhf;f

Ntfj;ij mDkjpf;fg;glf; $ba kl;lj;jpYk;> FiwahJ itj;jpUf;f

cgNahfpf;ff; $ba jho; ntg;gepiyahFk;. rhj;;jpakhd jho;ntg;gepiy

gad;gLj;jg;gLtjw;F NtW fhuzq;fSk; cs;sd. vupnghUs; nrytPdKk;

ntg;gepiy mjpfupg;Gld; muz;fs; mupg;Gf;F cs;shFk; tPjKk;

mjpfupj;jyhFk;.

² 4500C ,y; khwy; 97 tPjkhFk;. ,t;Tau; khw;wy; tPjk; tspkz;ly

mKf;fj;jpy; eilngWtjdhy; mKf;f mjpfupg;G Njitaw;w xd;whf

mikfpd;wJ.

² jhf;fk; eilngw;Wf; nfhz;bUf;Fk; Ntisapy;> Gwntg;gj; jhf;fnkhd;wpy;

ntsptplg;gLk; ntg;gk;> mj;njhFjpapd; ntg;gepiyia mjpfupf;fr;

nra;fpd;wJ. ,t;Tau; ntg;gepiyapy; SO
3  
Mf khw;wg;gLk; tPjk;

tPo;r;rpailfpd;wJ. vdNt> mLj;jLj;j Cf;fp gLf;iffSf;fpilapy;

thAf;fis Fspuilar; nra;jy; mtrpakhdjhFk;. ,J Fspu;ePu;

Foha;fspdhy; nra;ag;gLfpd;wJ. Fspu;ePu ; Foha;fspYs;s ePu ;

Mtpahfpd;wJ. ,J kpd; cw;gj;jpf;Fg; gad;gLk;.

² fe;j%nuhl;irl;L ePu py ; fiuf;fg ;glhJ nrwpe ;j mkpyj;jpy ;

fiuf;fg;gLfpd;wJ. ePupy; fiuf;fg;gl;lhy;> mlu;T $ba mkpy %Lgdp;

cUthFk;. ,J Mgj;jhd #oy; khrhf;fj;ij Vw;gLj;Jk;.

²²²²² ry;g+upf;fkpyj;jpd; cgNahfq;fs;.ry;g+upf;fkpyj;jpd; cgNahfq;fs;.ry;g+upf;fkpyj;jpd; cgNahfq;fs;.ry;g+upf;fkpyj;jpd; cgNahfq;fs;.ry;g+upf;fkpyj;jpd; cgNahfq;fs;.

² nghRNgw;W tskhf;fpfspd; ngUk;gb jahupg;G.

² ijj;Njdpak; xl;irl;L> ypj;NjhNghd; Mfpa tu;zepwg; nghUs; ngUk;gb

jahup;g;G.

² mNkhdpak; ry;Ngw;W tskhf;fpfs;> NtW ,urhadg; nghUs;fspd;

ngUk;gb jahupg;G.

² njhFg;G ehu;fshfpa NuNahd;> gpsh];jpf;F ngUk;gb jahupg;G.

² mkpy cw;gj;jp (HCl, HF) .

² cNyhfj;jhJ nra;Kiw xOq;Ffspy;.

² rhaq;fs;> ntbkUe;Jfs; jahupg;gpy;.

² ngw;Nwhypak; Rj;jpfupg;G (gpujhdkhf mw;fPd;fs; gpupj;njLg;gpy;)

² mOf;ffw;wpfspd; jahupg;gpy;. (mjpfstpy; mw;ify;> Viwy;

ry;NghNdw;Wfs;).

²²²²² gbfhuj;jpd; cgNahfq;fs;. gbfhuj;jpd; cgNahfq;fs;. gbfhuj;jpd; cgNahfq;fs;. gbfhuj;jpd; cgNahfq;fs;. gbfhuj;jpd; cgNahfq;fs;. (Alum ) -mYkpdpak; ry;Ngw;W

² jPg; gw;wy;jLg;G ̂fire proofing& Mil jahupg;gpYk;> ePu; jLg;gpw;Fk; ̂  water

proofing).

² ePu; Rj;jpfupg;gpy;.

² tpau;it vjpupahf ̂antiperspirant&

²²²²² fhgdPnuhl;irl;bd; cgNahfq;fs;.fhgdPnuhl;irl;bd; cgNahfq;fs;.fhgdPnuhl;irl;bd; cgNahfq;fs;.fhgdPnuhl;irl;bd; cgNahfq;fs;.fhgdPnuhl;irl;bd; cgNahfq;fs;.

² gr;irj; jhtuq;fspd; xspj;njhFg;gpy;.

² ghdq;fs; jahupg;gpy; (Fizzy dirinks).

² C O
2 
 jPaiz fUtpfspy; gad;gLj;jg;gLk;.

CO
2 
er;Rj; jd;ikaw;wJ. tspapYk; mlu;j;jp $baJ. jfdj; Jizapyp

,k;%d;W fhuzpfSk;> jPaizg;gpy; C O
2 
gad;ghl;Lf;F fhuzkhf

mikfpd;wd.
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²²²²² rpypf;Nfhd;fSk; mtw;wpd; gad;ghLk;.rpypf;Nfhd;fSk; mtw;wpd; gad;ghLk;.rpypf;Nfhd;fSk; mtw;wpd; gad;ghLk;.rpypf;Nfhd;fSk; mtw;wpd; gad;ghLk;.rpypf;Nfhd;fSk; mtw;wpd; gad;ghLk;.

² xl;rpridf; nfhz;l rpypf;fdpd; Nru;itfs; rpypf;Nfhd;fs; vdg;gLk;.

gy;gFjpj; njhFg;Gg; gjhu;j;jq;fs;> gy;gFjpar; rq;fpypapy; xd;Wtpl;l

xd;whf rpypf;fd; mZTk;> xl;rprd; mZTk; fhzg;gLk;. nkijapy;

$l;lq;fs; Nghd;w IjNuhf;fhgd; $l;lq;fs; rpy mZtpd; kpFjp ,U

gpizg;G epiyfspYk;> ,izf;fg;gl;bUf;Fk;. rpypf;Nfhd;fs; gpd;tUkhW

tu;zpf;fg;gLk;.

² 'R'  IjNuh fhgd; $l;lj;ijf; Fwpf;Fk;. n  milg;Gf;Fwpf;Fs; fhl;baJ

Nghd;W> Kbtpyp vz;zpf;ifahd myFfisf; nfhz;bUf;Fk; vd;gijf;

Fwpf;Fk;.

² rpypf;Nfhd; ,urhad uPjpahf rlj;Jtkhdit. ePu; ntWf;Fk; ,ay;GilaJ.

ntg;gj;jil $baJ. ey;y kpd;fhtyp. ,t;tpay;Gfspdhy; ,J ghJfhg;Gg;

Nghu;it> krfpLtjw;F> cuha;T ePf;fpfs;> fhtypfs;> Kj;jpiuapLtjw;F>

xl;Lg;nghUs; jahupg;gpy; gad;gLk;. rpypf;Nfhd;fs; clw;nwhopypay;

rhu;ghfTk; rlj;Jtkhdit. vdNt> ,it moFrhjdg;  nghUl;fspd;

jahupg;gpYk;> rpy mWitr; rpfpr;irapd; NghJ gjpf;fg;gLk; nghUl;fspd;

jahupg;gpYk; gad;gLj;jg;gLk;. rpypf;Nfhd;fspd; ngUk;ghyhd ngsjpf

,ay;Gfs; ngUksT ntg;gepiy tPr;rpw;;F khw;wkiltjpy;iy. vdNt

rpypf;Nfhd;fs; tpzntspf; fyq;fspYk; cgNahfpf;f mDkjpf;fg;gLfpd;wJ.

²²²²² Ijurd;Ngnuhl;irl;bd; cgNahfq;fs;.Ijurd;Ngnuhl;irl;bd; cgNahfq;fs;.Ijurd;Ngnuhl;irl;bd; cgNahfq;fs;.Ijurd;Ngnuhl;irl;bd; cgNahfq;fs;.Ijurd;Ngnuhl;irl;bd; cgNahfq;fs;.

² Jzpfs;> kuf;$o;> kdpjdpd; cNuhkk; Nghd;wtw;iw ntspw;Wtjw;Fg;

gad;gLk;. ,jd; ntspw;Wk; ,ay;G mjd; xl;rpNaw;Wk; ,ay;gpy;

jq;fpAs;sJ. ,jd; mD$ykhd ,ay;G gf;ftpisT ePuhf ,Uj;jy;

MFk;.

² njhw;W ePf;fpahfg; gad;gLk;.

²²²²² IjNuhFNshupf; mkpyj;jpd; gad;fs;.IjNuhFNshupf; mkpyj;jpd; gad;fs;.IjNuhFNshupf; mkpyj;jpd; gad;fs;.IjNuhFNshupf; mkpyj;jpd; gad;fs;.IjNuhFNshupf; mkpyj;jpd; gad;fs;.

² rhaq;fs;> epwg;g+r;;Rfs; jahupg;G.

² FNshupd; ngUk;gb jahupg;G.

² mur ePu; jahupg;G.

² Ma;T$l Nrhjidg; nghUs;.

² ,Uk;Gj; jhs;fis fy;tidRg;gLj;jy;> g+r;Rg; g+rypd; NghJ

Jg;guthf;fg; gad;gLk;.

                   R              R                      R

 O Si O Si O Si          R

 R             R R

          n



200

Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'0 ( rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>

gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'3 ( d njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G / cw;gj;jp> gad;fs;

vd;gtw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² d njhFg;G %yfq;fspd; ,Uf;iffis $Wthu;.

² CJiy Kiwapd; %yk; ,Uk;G gpupj;njLg;ig tpgupg;ghu;.

² CJiyapy; epfOk; jhf;fq;fis vOJthu;.

² CJiy Kiwapy; ,Uk;G gpupj;njLj;jiy glq;fshy; tpsf;Fthu;.

² nrk;G cNyhfj;ij mjd; jhJf;fspy; ,Ue;J gpupj;njLf;Fk; Kiwia

tpgupg;ghu;.

² Nkw;$wg;gl;l nrk;G gpupj;njLg;gpd; NghJ eilngWk; jhf;fq;fSf;fhd

rkd;nra;j rkd;ghLfis vOJthu;.

² Cf;fpahf d njhFg;G %yfq;fspdJk;> mjd; Nru;itfspdJk;

cgNahfq;fis ,dq;fhz;ghu;.

² fyg;G cNyhfj; jahupg;gpy; d njhFg;G %yfq;fspd; gpuNahfq;fis

tpgupg;ghu;;.

² kUj;Jtj;Jiwapy; 60 Co rkjhdpapd; cgNahfq;fisf; $Wthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

² d njhFg;G %yfq;fspd; ,Uf;iffs; gw;wp fye;JiuahlTk;.

² ,Uk;G> nrk;G Mfpatw;wpd; gpupj;njLg;G Kiwfis tpgupj;J> mk;Kiwfspy;

gad;gLj;jg;gLk; ngsjpf> ,urhad jj;Jtq;fis tpsf;Ff.

² fyg;G cNyhfj; jahupg;gpy; d  njhFg;G %yfq;fspd; gad;ghl;bidAk;>

Cf;fr; nraw;ghl;by; mtw;wpd; gpuNahfj;ijAk; fye;JiuahLf.

² kUj;Jtj; Jiwapy;  60 Co d; gad;ghl;bid cjhuzq;fSld; Kd;itf;Ff.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² d njhFg;G %yfq;fspd; ,Uf;iffs;.njhFg;G %yfq;fspd; ,Uf;iffs;.njhFg;G %yfq;fspd; ,Uf;iffs;.njhFg;G %yfq;fspd; ,Uf;iffs;.njhFg;G %yfq;fspd; ,Uf;iffs;.

² Fe, Ti, Mn  Mfpa %d;W jhz;ly; %yfq;fSk; g+kpapd; nghUf;F (crust)

gilapy; ngUkstpy; fhzg;gLfpd;wd. nghJthf d njhFg;G %yfq;fspy;

Mn jtpu;e;j Vida ,ul;il mZ vz;izAila %yfq;fs; njhlu;gpy;

jkf;F mUNfAs;s xw;iw mZ vz;izAila %yfq;fis ghu;f;fpYk;

mjpfstpy; fhzg;gLfpd;wd (Harkir  rule). Kjy; jhz;ly; njhlu;

%yfq;fis ghu;f;fpYk;> ,uz;lhk;> %d;whk; jhz;ly; njhlu; %yfq;fs;

Fiwe;jstpNyNa ,aw;ifapy; fhzg;gLfpd;wd. gpujhdkhf jhJf;fs;

xl;irl;L > ry;igl;L> fhgNdw;W tbtq;fspy; fhzg;gLfpd;wd.



201

Sc Thortveitite Sc
2
[Si

2
O

7
]

Ti ,y;kidw;W FeTiO
3

Wj;ijy; TiO
2

V tdNlw;W PbCl
2

.3Pb
3
(VO)

2

Cr FNwhikw;W FeCr
2
O

4

Mn igNuhYirw;W MnO
2

Fe Vkiuw;W Fe
2
O

3

,Uk;Gkf;diww;W Fe
3
O

4

kf;dPiuw;W FeS
2

rPjiuw;W FeCO
3

Co Nfhghy;iuw;W CoAsS

Ni ngd;wpyd;ilw;W (Fe, Ni)
9
S

8

Cu nrg;Gigiww;W CuFeS
2

Ag m[d;iuw;;W Ag
2
S

(Argentite)

Au cNyhf Jz;Lfshf

²   ,Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw),Uk;G - gpupj;njLg;G - (CJiy Kiw)

² ,Uk;G jhJ> fw;fup (jho;j;Jk; fUtp)> Rz;zhk;Gf;fy; (fopTg;nghUs;

cUthf;Fk; gjhu;j;jk;) Mfpad %yg;nghUl;fshf gad;gLj;jg;gLfpd;wJ.

cgNahfpf;fg;gLk;  CaCO
3
 d; msT jhjpy; fhzg;gLk; rpypf;Nfw;wpd;

mstpy; jq;fpAs;sJ.
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² tsp fPo; ,Ue;J Nkyhf nrYj;jg;gLk;. fw;fup vupe;J CO IAk; ntg;gj;ijAk;

nfhLf;fpd;wJ.

² tsp cl;nry;Yk; Gs;spapy; ntg;gepiy 1500 0C MfTk;> CJiyapd;

Edpg;gFjpapy; 2000C tiuapYk; fhzg;gLk;.

² mad; (III)  xl;irl;L gpujhdkhf CO fshYk;> rpwpjsT CMYk;

jho;j;jg;gLk;.

² 3-4%  fiue;j fhgid nfhz;l ,Uk;G (III) xl;irl;L gd;wp ,Uk;ig

cUthf;Fk;. Jha ,Uk;gpd; cUFepiy 1535 0C . Mdhy; gd;wp ,Uk;gpd;

cUFepiy mjpy; cs;s khRf;fs; fhuzkhf  1015 0C  ahf fhzg;gLk;.

² CaCO
3
 gpupifaile;J  CaO  IAk; C O

2
 thAitAk; nfhLf;Fk;. fy;rpak;

xl;irl;L rpypf;Nfw;W khRf;fSld; jhf;fp (CaSiO
3
) fopTg;nghUis

nfhLf;fpd;wJ. cUfpa fopTg; nghUs; (Slag) mlu;j;jp Fiwe;j jputk;>

ciyapd; mbg;gFjpapy; ,Uk;;gpd; Nky; kpjf;Fk;. ,f;fopTg; gjhu;j;jk;

fPopUe;J nrYj;jg;gLk; tspapdhy; ,Uk;G xl;rpNaw;wg;glhJ ghJfhf;fpd;wJ.

² gd;wp ,Uk;G 3-4%  fhgidAk;> Si, P, S, Mn Nghd;w NtW khRf;fisAk;

nfhz;bUf;Fk;.

² 400 0C ,y;

3Fe
2
O

3
(s) + CO(g) → 2Fe

3
O

4
(s) + CO

2
(g)

2Fe
3
O

4
(s) + 2CO(g) →6FeO(s) + 2CO

2
(g)

² 500 600 0C ,y;

2CO(g) → C(s) + CO
2
(g)

² 800 0C ,y;

FeO(s) + CO(g) → Fe(l) + CO
2
(g)

² 900 0C ,y;

CaCO
3

(s) → CaO(s) + CO
2
(g)

² 1000 0C ,y;

FeO(s) + CO(g) →  Fe(l) + CO
2
(g)

CO
2
(g) + C(s)   →   2CO(g)

² 1800 0C ,y;

CaO(s) + SiO
2
(s)  → CaSiO

3
((Slag)

²  nrk;G gpupj;njLg;Gnrk;G gpupj;njLg;Gnrk;G gpupj;njLg;Gnrk;G gpupj;njLg;Gnrk;G gpupj;njLg;G

² nrk;G> cNyhf fl;bfshf g+kpapy; fhzg;gl;lJ. jw;NghJ ngUkstpy;

,t; ,aw;ifahd jhJ gad;gLj;jg;gl;L tpl;lJ.

² nghJthf ngUkstpy; fhzg;gLk; jhJ nrk;Gfe;jff;fy; MFk; (CuFeS
2
).

² ,J ,yq;ifapy; NrUtp;ytpy; fhzg;gLfpd;wJ.
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² nrk;Gfe;jffy; tspapy; tWf;fg;gLfpd;wJ.

2CuFeS
2
(s)

 
+ 4O

2
(g) → Cu

2
S(s) + 2FeO(s) + 3SO

2
(g)

² %ba ciynahd;wpy; tpisT rpypf;fhTld; ntg;gg;gLj;jg;gLk;.

ngUk;ghyhd mad;(II) xl;irl;L rpypf;fhTld; jhf;fKw;W cUfpa

fopTg;nghUis cUthf;Fk;. ,J cUfpa nfhg;gh;(I) ry;igl;by; kpjf;Fk;.

,jid jl;b Ntwhf;Ftu;.

FeO(s) + SiO
2
(s) →

 
FeSiO

3
(l)

                 mad; (II)  rpypf;Nfw;W

² Jha;ikaw;w nfhg;gu; (I) gpd;du; tspapy;  ntg;gg;gLj;jg;gLk; nghOJ>

xU gFjp tspAld; jhf;fkile;J>  nfhg;gu; (I) xl;irl;il nfhLf;Fk;.

2Cu
2
S(s) + 3O

2
(g) → 2Cu

2
O(s) + 2SO

2
(g)

² nfhg;gu; (I) xl;irl;L> khw;wj;jpw;F cl;glhj nfhg;gu; (I) ry;igl;Lld;

fyf;fg;gl;L> tspaw;w epiyapy; td;ikahf ntg;gNkw;wg;gLk; . mg;nghOJ

nfhg;Gsr; nrk;Gk;> fe;jftPnuhl;irl;Lk; cUthFk;.

Cu
2
S(s) + 2Cu

2
O(s) →6Cu(s) + SO

2
(g)

(nfhg;Gsr; nrk;G 2 - 3%  khRf;fis nfhz;bUf;Fk;). 

² Jha;ikahd nfhg;Gs nrk;G> nrg;G (II) ry;Ngw;W fiuriy kpd;gFg;gjd;

%yk; ngwg;gLk;. xU nky;ypa Jha nrk;;G jfL fNjhl;lhfTk;> nfhg;Gsr;

nrk;G mNdhl;lhfTk; kpd;gFg;gpy; gad;gLj;jg;gLk;. kpd;gFg;Gj;

Jha;jhf;fpfspd; NghJ nrk;G mNdhl;L fiuAk;.  Jha nrk;G fNjhl;by;

gbTWk;. ,jdhy;> fNjhl;L jbg;GWk;.

²²²²²  'd' njhFg;G %yfq;fspd; gad;fs;.njhFg;G %yfq;fspd; gad;fs;.njhFg;G %yfq;fspd; gad;fs;.njhFg;G %yfq;fspd; gad;fs;.njhFg;G %yfq;fspd; gad;fs;.

² Cf;fpahf>

'd' njhFg;G %yfq;fs; ntw;W d Xgpw;wy;fis cilad. vdNt d

njhFg;G    %yfq;fs; jkJ Nkw;gug;gpy; thA %yf$Wfis Gwj;JwpQ;rp>

thA %yf;$WfSld; Vtg;gl;l rpf;fy;fis cUthf;Ffpd;wd. Gjpa

gpizg;Gfs; cUthf;fhJ thAf;fs; Gwj;JwpQ;rg;gLk; nghOJ mJ

ngsjPf cwpQ;ry;  (physisorption)  vdTk; Nkw;gug;gpy; cwpQ;rg;gLk; nghOJ

Nkw;gug;gpw;Fk; cwpQ;rg;gLk; gjhu;j;jq;fSf;Fkpilapy; gpizg;G

cUthf;fpdhy; ,urhadTwpQ;ry; (chemisorption) vdTk; Gwj;JwpQ;ry; ,U

tifg;gLk;.
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cjhuzk; : vjPdpd; Ijurd; Vw;wk;

C H
2
 = CH

2
(g) + H

2
(g)  → C

2
H

6
(g)

² fyg;G cNyhfj; jahupg;Gfyg;G cNyhfj; jahupg;Gfyg;G cNyhfj; jahupg;Gfyg;G cNyhfj; jahupg;Gfyg;G cNyhfj; jahupg;G

fyg;G cNyhfq;fs; nghJthf cUfpa cNyhfq;fis xd;W Nru;g;gjd;

%yk; jahupf;fg;gLfpd;wJ. vy;yhr; re;ju;g;gq;fspYk; ,k;Kiw rhj;jpakw;wJ.

cau; cUFepiyiaAila nkhypg;jdk; (cUFepiy 3400 0C) > jq;Fjd;

(cUFepiy3400 0C)   Nghd;wtw;wpw;F nghb Kiw cNyhf gpupj;njLg;G

(Powder Metallurgy) gad;gLj;jg;gLfpd;wJ. ,q;F Vwj;jho 750 N m-2

mKf;fj;ij gad;gLj;jp Ez;Jhs;fs; nghUj;jkhd tbtq;fSf;F

mKf;fg;gl;L> gpd; ntg;gNkw;wg;gLk;.
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rpy fyg;G cNyhfq;fs; kpd; mlu;j;jpiaAk; kpd;gFnghUspd;

mikg;igAk;> ntg;gepiyiaAk; ftdkhf rupnra;J> Neub kpd;

,urhadgbtpd; %yk; jahupf;fg;gLk;. cfe;j epge;jidfspd; fPo; gpj;jis

kpd;gbT %yk; jahupf;fg;gLk;.

²²²²² kUj;Jtj; Jiwapy; kUj;Jtj; Jiwapy; kUj;Jtj; Jiwapy; kUj;Jtj; Jiwapy; kUj;Jtj; Jiwapy;      6060606060Co     ,d; cgNahfq;fs;.,d; cgNahfq;fs;.,d; cgNahfq;fs;.,d; cgNahfq;fs;.,d; cgNahfq;fs;.

² kUj;Jtj; Jiwapy; cgfuzq;fis fpUkp ePf;fk; nra;tjw;F>

² kUj;Jtj;Jiwapy; fjpu; rpfpr;ir nra;tjw;F> fjpu;Kjyhf gad;gLk;.

² czT tPRfjpu; tPoYf;Fk; FUjp tPRfjpu; tPoYf;Fk; (irradiation)  fjpu;

njhopw;ghl;L Kjyhf gad;gLk;.

² fjpu; njhopw;ghl;L Kjyhf Ma;T $lj;jpy; gad;gLk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'0 ( rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>

gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'4 ( md;whl tho;f;ifapy; gy;gFjpag; gjhu;j;jq;fis

tpidj;jpwDld; gad;gLj;Jthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 10

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² gy;gFjpaq;fis mwpKfg;gLj;Jthu;.

² gy;gFjpaq;fis ,aw;ifg; gy;gFjpaq;fs; njhFg;Gg; gy;gFjpaq;fs;

vd tifg;gLj;Jthu;.

² gy;gFjpaq;fis gy;gFjpahf;fy; nray;Kiwapd; mbg;gilapy;

tifg;gLj;Jthu;.

² gy;gFjpaq;fspd; fl;likg;G ,ay;Gfs;> gz;Gfs; Mfpatw;iw

,dq;fhz;ghu;.

² ,wg;giu ty;fidRg;gLj;jy;> gytifahd ,wg;gu; fyitapd; jahupg;G

Mfpatw;iw tpgupg;ghu;.

² gy;gFjpaq;fspd; kPs;Row;rpiaAk; 3R vz;zf;fUitAk; tpsf;Fthu;.

² md;whl tho;f;ifapy; juf;$l;ly; vz;zf;fUtpdJk;> $l;Lg;nghUl;fspdJk;>

gy;gFjpa flj;jpfspdJk; Kf;fpaj;Jtj;ij czu;thu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  ( (

² gy;gFjpa tiffs;> mtw;wpd; fl;likg;G> njhFg;G Kiwfis

khztu;fSld; fye;JiuahLq;fs;.

² gy;gFjpaq;fspd; gad;fis fz;lwpa khztiu <LgLj;Jq;fs;.

² juf;$l;ly; vz;zf;fUtpd; Kf;fpaj;Jtj;ijf; Fwpg;gpLq;fs;.

² md;whl tho;tpy; gy;gFjpaq;fspd; gpujhdkhf flj;Jk; gy;gFjpaj;jpd;

Kf;fpaj;Jtj;ijAk;> $l;Lg; nghUl;fspdJk; Kf;fpaj;Jtj;ijAk;

Fwpg;gpLq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

² ngUksthd vz;zpf;ifAila rpwpa %yf;$Wfs; ,zf;fk; miltjhy;

gy;gFjpaq;fs; cUthfpd;wd.

cjhuzk; :  n(C
2
H

4
)   →   nghypj;jPd;

² gy;gFjpaq;fs; ,aw;ifg; gy;gFjpak;> njhFg;Gf;Fupa gy;gFjpak; vd

tifg;gLj;jg;gLk;.

- ,aw;if gy;gFjpaq;fs; ,aw;ifahfNt njhFjpfspDs;

njhFf;fg;gl;lit.

cjhuzk; : ,aw;if ,wg;gu;> Gujq;fs;> nehjpaq;fs; .

- njhFg;Gf;Fupa gy;gFjpaq;fs; kdpjdhy; nraw;ifahf

jahupf;fg;gl;lit.

cjhuzk; : nghypj;jPd;> nghypitidy;FNshiul;L> nghypvRj;ju;>

nug;Nyhd; (Teflon)> Ngf;iyw;W (Bakelite)> ieNyhd;>

a+upah-Nghky;bifl;L.
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 ² gy ;gFjpaq ;fs ; mit cUthFk; Kiwapd ; mbg ;gilapy ; >

ghFgLj;jg;glyhk;.

- $l;l.y; gy;gFjpak; (addition  polymers)

- xLq;fy; gy;gFjpak; (condensation polymers)

² $l;ly; gy;gFjpak;$l;ly; gy;gFjpak;$l;ly; gy;gFjpak;$l;ly; gy;gFjpak;$l;ly; gy;gFjpak;

² epuk;ghj xU gFjpaf;fq;fs; xd;wpize;J ,uhl;rj %yf;$iw

Mf;Fk;NghJ mjd; mDgtr; #j;jpuk; xU gFjpaj;jpd; mDgtr;

#j;jpuj;ij cilajhf ,Uf;Fk;.

(1) nghyp;j;jPd; - ePs; rq;fpyp gy;gFjpak;.(1) nghyp;j;jPd; - ePs; rq;fpyp gy;gFjpak;.(1) nghyp;j;jPd; - ePs; rq;fpyp gy;gFjpak;.(1) nghyp;j;jPd; - ePs; rq;fpyp gy;gFjpak;.(1) nghyp;j;jPd; - ePs; rq;fpyp gy;gFjpak;.

vdNt> nghypj;jPdpd; fl;likg;G nghJthf [CH
2
 - CH

2
]

n 
 vd jug;gLk;.

mlu;;j;jpapid mbg;gilahff; nfhz;L nghypj;jPd; ,U tifahf tFf;fg;gLk;.

i    jho; mlu;j;jpg; nghypj;jPd;  (Low Density Polythene - LDPE)

ii'  cau; mlu;j;jpg; nghypj;jPd;   (High  Density Polythene - HDPE)

² ,t;tpU tiffisAk; jahupg ;gjw;F ,U NtWgl;l Kiwfs;

gad;gLj;jg;gLk;. ntg;gepiy 200 0C, 1000 atm tspkz;lyj;jpw;F Nkyhd

mKf;fj;jpid vjPd; Nky; gpuNahfpj;J gy;gFjpahf;fj;jpw;F cl;gLj;Jtjd;

%yk; jho; mlu;j;jp nghypj;jPd; jahupf;fg;gLk;.

² cau; mlu;j;jpg; nghypj;jPd;  100 0C f;Ff; fPohd ntg;gepiyapYk;  100

atm f;F fPohd mKf;fj;jpYk; vjPd; gy;gFjpahf;fj;jpw;F cl;gLk; nghOJ

cau; mlu;j;jp nghypj;jPd; cUthFk;.

² nghypj;jPd; kzkw;wJ.  Ritaw;wJ.   ghukw;wJ er;Rj; jd;ikaw;wJ.

xg;gPl;lstpy; kypthdJ. ,J gjhu;j;jq;fis nghjp nra;tjw;Fk;> Mrd

NkYiw> Nghj;jy;> tpisahl;Lg; nghUl;fs;> Fg;ig NghLk; ig> ghj;jpuk;

Nghd;wit nra;ag; gad;gLj;jg;gLk;.

      C     C

H

H H

H

H

 H
CC =

H

H

n

       vjPd;

     C

H

H

   C

H

H

    C

H

H

     C

H

H

     C

H

H

   C

H

H

n
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²²²²² nghypitidy; FNshiul;Lnghypitidy; FNshiul;Lnghypitidy; FNshiul;Lnghypitidy; FNshiul;Lnghypitidy; FNshiul;L ^PVC&

²  ²  ²  ²  ²  ,jd; xU gy;gFjpak; itidy; FNshiul;L MFk;.

² FNshupid nfhz;bUg;gjdhy; PVC  jPg;gw;wp vupahJ. ,jd; rq;fpypf;F

,ilapyhd ftu;r;rp tpir nghypj;jPd; rq;fpypfSf;fpilapyhd tpirapYk;

kpf mjpfkhdJ. ,jdhy;> PVC td;ikahdJ. PVC ,d; rpwg;gpay;G

epiyepWj;Jk; fUtp> epuk;Gk; fUtp Mfpatw;iw cgNahfpj;J gjdpLtjd;

%yk; Ntnwhd;whf khWgLk; jd;ikAs;s gjhu;j;jkhf khw;wyhk;. PVC

ePu;f; Foha; nra;tjw;Fk;> [yjhiufs; nra;tjw;Fk;> kpd;fk;gpfis

fhtypLtjw;Fk;> epyftrk;> Mrdciw Nghd;wit nra;aTk; gad;gLk;.

² nghypitidy; mf;iwNyw;W nghypitidy; mf;iwNyw;W nghypitidy; mf;iwNyw;W nghypitidy; mf;iwNyw;W nghypitidy; mf;iwNyw;W  ^PVA&

2 - Propenoic acid  ,d; nghJg; ngau; mf;wpypf; mkpyk;. mf;wpypf; mkpyj;jpd;

ngWjpfs; mf;wpypf; gy;gFjpaq;fs; nra;ag; gad;gLk;.

CH
2
     C

CO
2
CH

3

n
CH

3

n CH
3
 =

CH
3

CH
3

 =

 O

C

 OC

Polymethyl  acrylate

H

 H
CC =

Cl

H

n cau;ntg;gepiy

    cau;mKf;fk;

     C

H

H

   C

Cl

H

n

    C

H

H

   C

Cl

H

      C

H

H

   C

Cl

H

     C

H

H

   C

Cl

H
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gy;nkijy; nkj; mf;wpNyw;W gy;nkijy; nkj; mf;wpNyw;W gy;nkijy; nkj; mf;wpNyw;W gy;nkijy; nkj; mf;wpNyw;W gy;nkijy; nkj; mf;wpNyw;W  ^Methyl acrylate&

² ,J ghuk; Fiwe;j> njspthd xsp CLGftpLk; jpz;kk;. ,J tpkhdq;fspd;

ad;dy;fs;> thfdq;fspd; gpd; tpsf;Ffspd; (Tail light)  Nky; ciwfs; >

kpd;tpsf;Ffspd; ftrq;fs;> ghu;it fz;zhbfs; jahupf;f gad;gLk;.

² Nrhbak; gy;mf;wpNyw;> mf;wpf; mkpyKk; Nrhbak; cg;Gk; Nru;e;J

gy;gFjpahf;F cl;gLj;Jtjhy; cUthFk;. ,jd; fl;likg;G

² ,g;gy;gFjpak; mjd; fdtstpd; 800 klq;F fha;r;rptbj;j ePiuAk; 300

klq;F Foha; ePiuAk; cwpQ;Rk; jd;ik nfhz;lJ. ,t;tpay;gpdhy;

nappies kw;Wk; sanitary towels jahupg;gpYk; gad;gLk;..

nghyp];iuuPd; nghyp];iuuPd; nghyp];iuuPd; nghyp];iuuPd; nghyp];iuuPd; ^ Polystyrene&

² xUgFjpak; ];iuuPd; MFk;.

nghyp];iuwPd; xsp CLUtf; $ba gjhu;j;jk;. ,J Eiuahf;fg;gl;L> jpz;k-

khf;fg;gLk;  (Made into foam and solidified). ,J fhtypahfTk;> nghjp nra;-

jw;Fk; gad;gLk;. ,J nu[pNghk; vd miof;fg;gLk;.

CH
2
     C

CO
2
CH

3

n
CH

3

n CH
2
 =

CH
3

CH
3

 =

 O

C

 OC

Polymethyl  methacrylate

(CH
2
   CH)

x

CO
2
H

(CH
2
   CH)

y

CO
2
-Na+

n

cau;ntg;gepiy

 cau; mKf;fk;.
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   C
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 H
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   C
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nug;Nyhd;nug;Nyhd;nug;Nyhd;nug;Nyhd;nug;Nyhd;

nug;Nyhdpd; xU gFjpak; ehGNshNuh vjPd; MFk;.

² nug;Nyhd; <uepiyj; jpwdw;wJ; rlj;JtkhdJ; xl;Lk; jd;ikaw;wJ;

cau;ntg;gj;jpdhYk; ,urhadg; gjhu;j;jq;fshYk; ghjpf;fg;glkhl;lhJ.

mupg;Gf;Fl;glhJ. vdNt> rikaw; ghj;jpuq;fis cWjpg;gLj;jTk;>

,urhadf; ifj;njhopw;rhiyfspYk; gad;gLj;jg;gLk;. ,ae;jpuq;fspd;

Foha;fs;> %bj;jhspLk; Kj;jpiu (seals) nra;tjw;Fk; cNyhfg;

gFjpfSf;F ,ilapy; itf;fg;gLk; tisaq;fs; nra;aTk; neUg;Gg;

gpbf;fhj Jzpnra;tjw;Fk; gad;gLk;.

² nghypINrhgpwPd; (,aw;if ,wg;gu;)

rp]; - INrhgpwPd;

cau;ntg;gepiy

 cau; mKf;fk;
     C

F

F

   C

F

F

n

F

 F
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n      C
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   C
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      C
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     C
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   C
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C = C      C =  CH
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H
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3
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C = C      C =  CH
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H
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H
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² ,wg;gupd; kPs;jfTj; jd;ikf;F rp];-nghyp INrhgpwpd; mikg;Ng

fhuzkhFk;. ,wg;giu td;ikahf;Ftjw;F ,wg;gupd; kPs;jfTj; jd;ik

khw;wg;gl Ntz;Lk;. vdNt> ,aw;if ,wg;giu mjd; epiwapd; 1]-3]

fe;jfj;Jld; ntg;gg;gLj;Jtjd; %yk; td;ikahf;fg;gLfpwJ. ,J

ty;fidRg;gLj;jy; vdg;gLk;. ty;fidRg;gLj;Jk; nghOJ nghyp

INrhgpwPd; rq;fpypfs; FWf;fhf fe;jfj;jpdhy; gpizf;fg;gLfpd;wd.

,jdhy;> ,wg;gupd; kPs;jd;ik mjpfupg;gJld;> td;ikahf;fg;gLfpd;wJ.

25 - 35 % fe;jfj;Jld; ntg;gNkw;Wtjd; %yk; vgidw;W (ebonite)

ngwg;gLk;.

² njhFg;G ,wg;gu;njhFg;G ,wg;gu;njhFg;G ,wg;gu;njhFg;G ,wg;gu;njhFg;G ,wg;gu; ^SR&

xLq;fy; gy;gFjpak;.xLq;fy; gy;gFjpak;.xLq;fy; gy;gFjpak;.xLq;fy; gy;gFjpak;.xLq;fy; gy;gFjpak;.

² xLq;fy; gy;gFjpahf;fj;jpy; xU gFjpaq;fs; ,izAk; nghOJ H
2
O,

NH
3
  , HCl  Nghd;w vspa %yf;$Wfs; ntspNaw;wg;gLk;.

nghyp Vikl;L (nghyp Vikl;L (nghyp Vikl;L (nghyp Vikl;L (nghyp Vikl;L (Polyamides)

,q;F xU gFjpaq;fs;  - CONH - $l;lq;fshf ,izf;fg;gLfpd;wJ. ,it

nghypVikl;L vd miof;fg;gLk;. nghJthd nghypVikl;by; ieNyhd; 6,6

Kf;fpakhdJ. ,J 1, 6 - diaminohexane  [H
2
N (CH

2
) 

6
NH

2
] > vf;Nrd;ilxapf;

mkpyj;Jld; [HOOC (CH
2
)

6
 COOH)] xLq;fw; gy;gFjpahf;fj;jpw;F cl;gLk;

nghOJ cUthFk;. ,q;F ilfhnghl;rpypf; mkpyj;jpw ;F gjpyhf

mkpyFNshiul;L gad;gLj;jg;gLk; nghOJ gy;gFjpahf;fk; $ba

tpidj;jpwDilajhf mikAk;.

H
2
C = C      C =  CH

2

HH

H
2
C = C      C =  CH
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H
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Polybutadiene

1, 3 - butadiene
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   • ,J fk;gspAld; xj;j mikg;Gilajhf fhzg;gbDk;> ieNyhd; nkd;ik

mw;wjhfTk;> ,aw;if ehu;fisg; Nghd;w ePiu cwpQ;Rk;

jd;ikaw;wjhfTk; fhzg;gLk;. vdpDk;> ePbj;j ghtidAilaJ. fOtpg;

ghtpg;gjw;F Vw;wjhfTk; cs;sJ. ieNyhd; Milfs; jahupf;fg;

gad;gLk;. ieNyhdpd; kPs;jftpay;G> td;ik Mfpad fhYiw

jahupf;fTk;> ,Wf;fkhd cilfs; jahupg;gjw;Fk; Vw;wJ Mfpd;wJ.

• fk;gsq;fs;> uau; ehz; (tyre cords)> ,ae;jpuq;fspd; gy rf;fuq;fs;> fpau;r;rpy;Yfs;

cuha;jiy Vw;Fk; ghfq;fs; (bearings,) kPd;gpb tiyfs;> $lhu %bfs;

Nghd;wit nra;aTk; gad;gLk;.

nghypv];ju; (nghypv];ju; (nghypv];ju; (nghypv];ju; (nghypv];ju; (Polyesters)

$l;lq;fshy; xU gFjpaq;fs; ,izf;fg;gl;L cUthFk; gy;gFjpaq;fs;

nghypv];ju;fs; vdg;gLk;. nuwpyPd;> vNjd;- 1>2 - ilxy; ngd;rPd; - 1> 4 -

ilfhnghl;rpypf; mkpyj;Jld; gy;gFjpahf;fj;jpw;F cl;gLk; nghOJ

cUthfpd;wJ. nuwpyPd; Xu; nghypv];ju; MFk;.

n H
2
N    (CH

2
)

6  
-N
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2 
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2
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,aw;if ehu;fshd gUj;jp my;yJ fk;gspf;F gjpyhf nuwpyPd;

gad;gLj;jg;gLk;. ehu;fs; td;ikahditahf ,Ug;gjhy;> ehu;f; fz;zhb

(fibre glass) jahupg;gpy; gad;gLj;jg;gLk;. xspg;glj;jhs;> [Tsp> xyp ehlh

jahupg;gpYk; gad;gLk;.

gy;gFjpa flj;jpfs; (gy;gFjpa flj;jpfs; (gy;gFjpa flj;jpfs; (gy;gFjpa flj;jpfs; (gy;gFjpa flj;jpfs; (Conducting polymers)))))

² kpd;id flj;Jk; jpwd; nfhz;l Nrjd gy;gFjpaq;fs; gy;gFjpa flj;jpfs;

(conducting polymers) vdg;gLk;.

² nghJthf cNyhfq;fs; flj;jpfshfTk;> gy;gFjpa fhtpfshfTk;

fUjg;gLfpd;wJ. vdpDk;> gy;gFjpaf; flj;jpfs; ,t;;tpU ,ay;GfisAk;

xUq;Nf nfhz;Ls;sJ.

² tisAkpay;G> thl;lj;jFkpay;G> kPs;jfT Mfpatw;iw cilaJk;> cau;

flj;JjpwidAk; cila gy;gFjpaq;fs; gy;tifahd NjitfSf;Fk;

gad;gLj;jg;glf; $bait.

² nghypj;jPd; Nghd;w gy kuG uPjpahd (convential) gy;gFjpaq;fs;  sp3

fyg;Gf; fhgd;fSld; 

σ

 gpizg;ig cUthf;Ffpd;wd. vdNt> mtw;wpy;

mirAk; ,yj;jpud;fs; fhzg;glkhl;lhJ. ,ize;j ,ul;il gpizg;Gf;fis

cila (conjugated double bonds) fhgd; rq;fpypfis cila gy;gFjpa

Nru;itfspy;  sp2  fyg;Gf; fhgd;fs; mirAk; jd;ikAs;s ,yj;jpud;fis

nfhz;Ls;sd. mtw;wpy;>  p
z

 ,yj;jpud;fs; Xuplg;ghlw;w epiyapy; cs;sd.

Xuplghlw;w ,yj;jpud;fis gFjpahf mfw;Wtjd; %yk; (xl;rpNaw;wk;)

my;yJ ,yj;jpud;fis Nru;g;gjd; %yk; (jho;j;jy;) njhg;gsiu (Doping)

Vw;gLj;jyhk;. ,J Xuplghlw;w ,yj;jpud;fspd; mirAk; jfit mjpfupf;fr;

nra;tjhy; gy;gFjpaj;jpd; flj;Jjpwid cau;j;Jfpd;wJ.

² gy;gFjpa flj;jpfis cUthf;Ftjw;F cfe;j gy;gFjpa  $l;lq;fs;

rpy fPNo jug;gl;Ls;sd.
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² flj;Jjpwd;> kpd; njhopw;ghLfs; (electrical activity) Mfpatw;wpd;

mbg;gilapy; gy;gFjpa flj;jpfspd; cgNahfq;fis ,U tiffshf

gpupf;fyhk;

flj;Jjpwdpd; cgNahfk;flj;Jjpwdpd; cgNahfk;flj;Jjpwdpd; cgNahfk;flj;Jjpwdpd; cgNahfk;flj;Jjpwdpd; cgNahfk; kpd;Df;Fupa njhopw;ghl;bd;kpd;Df;Fupa njhopw;ghl;bd;kpd;Df;Fupa njhopw;ghl;bd;kpd;Df;Fupa njhopw;ghl;bd;kpd;Df;Fupa njhopw;ghl;bd;

cgNahfk;cgNahfk;cgNahfk;cgNahfk;cgNahfk;

² epiykpd;dpay;G gjhu;j;jq;fs; ² %yf;$w;W ,yj;jpudpay;

² xl;LnghUs; ^adhesives&   gjhu;j;jq;fs; (Molecular electronic

    materials)

² kpd;Rw;W (Printed circuits) ² kpd;dpaf;f fhl;rpfs;

² nraw;if euk;Gfs;   ̂Electrical displays)

² xl;Lk; jd;ikaw;w Jzp ² GdUj;jhzk; nra;af;$ba

² ,Uthap buhd;rp];lu;   kpd;fyq;fs;.

(Diode transistors) ² kpd;gF mad;fs;.

² Mfha tpkhd fl;likg;Gfs; ² khw;wPl;L mad;fs;.

² $l;Lg;nghUs; $l;Lg;nghUs; $l;Lg;nghUs; $l;Lg;nghUs; $l;Lg;nghUs; -  Composites

² ,uz;L my;yJ mjw;F Nkw;gl;l vz;zpf;ifahd $Wfis Fwpj;j

tpfpjj;jpy; fye;J ngwg;gl;l gjhu;j;jk; mjd; $Wfspd; ,ay;Gfis

ntspf;fhl;Lk; nghOJ mJ $l;Lg;nghUs; vdg;gLk;. xU vspa

,aw;ifahd gjhu;j;jk; Njitg;gLk; vy;yh ,ay;GfisAk; nfhz;bUg;g-

jpy;iy. vdNt> gioa fhyk; njhlf;fk; mt;tifahd gjhu;j;jq;fs;

ntt;NtW gjhu;j;jq;fis fyg;gjd; %yk; ngwg;gLfpd;wJ. fl;llf;

ifj;njhopypy; gad;gLj;jg;gLk; Rz;zhk;Gf;fy; rpwe;j cjhuzkhFk;.

plywood, ehu;f; fz;zhb> thfdq;fspd; Kw;gf;ff; fz;zhb (windscreens)>

Fz;L Jisf;fhj khu;Gf; ftrq;fs; Nghd;wit ,jw;fhd

cjhuzq;fshFk;.
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$l;Lg; nghUspd; $Wfis ,U topfspy; tifg;gLj;jyhk;.

1. kPs;tYTWj;Jk; gjhu;j;jq;fs;

,g;gjhu;j;jq;fs; gyj;ij mjpfupg;gjw;fhf Nru;f;fg;gLfpd;wJ. nghJthf

,it ehu;tbtpy; my;yJ NtWgl;l tbtj;ij my;yJ gUkid

cila Jzpf;ifahf  ,Uf;Fk;.

2. jhag; gjhu;j;jq;fs;.

$l;Lg; gjhu;j;jq;fspd; typikia mjpfupg;gjw;fhf Nru;f;fg;gLk;

gjhu;j;jq;fis gpizf;fpd;wJ. jhag; gjhu;j;jq;fshf ngUk;ghYk;

gy;gFjpaq;fs; gad;gLj;jg;gLk;.

² $l;Lg; gjhu;j;jq;fspd; tiffis ghFgLj;Jk; jpl;lk; fPNo jug;gl;Ls;sJ.

gy;gFjpaq;fs; (rpijtiljy;) gpupe;jopjy;gy;gFjpaq;fs; (rpijtiljy;) gpupe;jopjy;gy;gFjpaq;fs; (rpijtiljy;) gpupe;jopjy;gy;gFjpaq;fs; (rpijtiljy;) gpupe;jopjy;gy;gFjpaq;fs; (rpijtiljy;) gpupe;jopjy;

• xd;W my;yJ xd;Wf;F Nkw;gl;l ntg;gk;> xsp my;yJ mkpyk;> fhuk;

my;yJ cg;Gf;fs; ,urhad gjhu;j;jq;fs; Nghd;w fhuzpfshy; gy;gFjpaq;fs;

my;yJ gy;gFjpa mbg;gil gjhu;j;jq;fspd; typik> epwk;> tbtk; Nghd;w

,ay;Gfs; khw;wkiljy;.

• ghtidapd; NghJ ntbj;jy;> tpisTfspd; gy;gFjpahf;fkopj;jy;

(depolymerization) > mUikahf capupay; gpupe;joptpw;Fl;gLjy; my;yJ kPs;

Row;rpf;Fl;gLj;jg;glf; $ba gy;gFjpaj;jpd; %yf;$w;W jpzpit Fiwj;jy;

Nghd;wit tpUk;gj;jfhj khw;wq;fshFk;.

• ngUk;ghyhd xLq;fw; gy;gFjpaq;fs; Fwpj;j td; mkpyq;fs; my;yJ

td;fhuq;fspdhy; gpupe;jopTf;F cl;gLfpd;wd. ,t;gpupe;;jopT mtw;wpd;

njhFjpfspd; kPSk; jhf;fkhf cs;sJ. ,J ePu; gFg;G vdg;gLk;.

cjhuzk; : ieNyhd; mkpyq;fshy; gpupe;;joptpw;F cl;gLfpwJ. ieNyhdhy;

        Mf;fg;gl;l cUf;fs; td;mkpyj;jhy; jhf;fg;gLk; nghOJ

        gpupe;joptpw;F cl;gLfpd;wJ.
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• td; xl;rpNaw;Wk; fUtpfSld; UV fjpu;fs; ,ilj;jhf;fj;jpw;F cl;gLk;

nghOJk; gpupe;jopTf;F cl;gLjy; kw;iwa topfshFk;.

•XNrhd; gFg;G

,aw;ifahd ,wg;gu;> ];iuwPd;> gpa+w;whil<d; Nghd;w gy;gFjpa ePz;l

rq;fpypapy;; cs;s ,ul;ilg; gpizg;Gfis kpfr; rpwpastpy; tspapYs;s

XNrhd; jhf;f gpuptpw;F cl;gLj;Jfpd;wJ.

•Xl;rpNaw;wk;

rpwg;ghf tbtikf;Fk; NghJ cau; ntg;gepiyapy; gy;gFjpaq;fs; tspkz;ly

xl;rprdhy; jhf;fg;glf; $bait.

•ntg;g gpupe;jopT

,J Nkyjpf ntg;g gFj;jypdhy; Vw;gLk; %yf;$w;W rpijT. cau;

ntg;gepiyapy; gFjpaj;jpd; KJnfYk;G Nghd;w ePz;l rq;fpypapd; $Wfs;

gpupfpd;wd. mj;Jld;> mit xd;Wld; xd;W jhf;fKw;W gy;gFjpaj;jpd;

,ay;GfisAk; khw;Wfpd;wd.

•UV gpupe;jopT

#upa ntspr;rk;gLjy; gy;gFjpaq;fspy; cz;lhFk; nghJthd gpur;rpidahFk;.

,q;F fjpu;fspd; jhf;fj;jpdhy; gpupe;jopT Muk;gpf;fg;gl;L> ntg;g gpupe;jopTf;F

xg;g jhf;fk; njhlu;fpwJ.

Nkw;gug;G glykplypy; gy;gFjpaq;fspd; gpuNahfq;fs;.Nkw;gug;G glykplypy; gy;gFjpaq;fspd; gpuNahfq;fs;.Nkw;gug;G glykplypy; gy;gFjpaq;fspd; gpuNahfq;fs;.Nkw;gug;G glykplypy; gy;gFjpaq;fspd; gpuNahfq;fs;.Nkw;gug;G glykplypy; gy;gFjpaq;fspd; gpuNahfq;fs;.

• nky;ypa gilia Mf;Fk; gjhu;j;jq;fs;> epwg; nghUl;fs;> fiug;ghd;fs;

NkYk; NtW $l;lYf;Fupa gjhu;j;jq;fis nfhz;l fyit> myq;fupf;f

njhopw;gLk; xU nky;ypa gilia Mf;Fk; NghJ mJ Nkw;gug;G glykply;

vdg;gLk;. ,q;F gy;gFjpaq;fs; nky;ypa gilia Mf;Fk; gjhu;j;jkhf

gad;gLj;jg;gLfpd;wJ.

• Nkw;gug;G glykply; tu;zq;fs; (Nkw;gug;G g+r;R)> cyUk; vz;nza;fs;>

njhFg;Gf;Fupa g+r;Rfs;> Nghd;wtw;iw cs;slf;Ffpd;wJ. mjd; Kjd;ikj;

njhopw;ghL ahnjdpy;>xU nghUspd; Nkw;gug;igr; #oypy; ,Ue;J ghJfhj;;jy;

MFk;.

,aw;if ,wg;giu ty;fidRg;gLj;jy;.,aw;if ,wg;giu ty;fidRg;gLj;jy;.,aw;if ,wg;giu ty;fidRg;gLj;jy;.,aw;if ,wg;giu ty;fidRg;gLj;jy;.,aw;if ,wg;giu ty;fidRg;gLj;jy;.

,wg;giuAk;> ,wg;gu; tifia rhu;e;j gy;gFjpaq;fisAk; ,urhad Kiwapdhy;

jplkhdJk;> ePz;l ghtidf;FupaJkhf khw;Wjy; ty;fidRg;gLj;jy; vdg;gLk;.

,wg;giu ty;fidRg;gLj;j fe;jfk; my;yJ mjw;F <lhd gjhu;j;jk; gad;gLj;j-
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g;gLk;. $l;lw; nghUs; gy;gFjpaj;jpd; rq;fpypfSf;fpilapy; FWf;F gpizg;G-

f;fis cUthf;Ffpd;wJ. ty;fidRg;gLj;jg;gl;l gjhu;j;jk; xl;Lk; gz;G

Fiwe;jjhfTk;> cau;e;j nghwpKiw ,ay;igf; nfhz;ljhfTk; (fbdk;>

kPs;jd;ik) fhzg;gLk;.

Fzkhf;Fk; Neuk; - Fzkhf;Fk; Neuk; - Fzkhf;Fk; Neuk; - Fzkhf;Fk; Neuk; - Fzkhf;Fk; Neuk; - Cure time

•xU ,wg;gu; Nru;it jug;gl;l ntg;gepiyapy; cau;ghFj; jd;ikia mila

my;yJ kPs;rf;jp Fzfk; mila vLf;Fk; Neuk; Fzkhf;Fk; Neuk; vdg;gLk;.

,wg;gu; Nru;itahf;fk;. ,wg;gu; Nru;itahf;fk;. ,wg;gu; Nru;itahf;fk;. ,wg;gu; Nru;itahf;fk;. ,wg;gu; Nru;itahf;fk;. (rubber compounding)

•Fwpj;j Njitf;F Vw;wj;jf;fjhf ,aw;if ,wg;gu; my;yJ kw;iwa ,wg;gu;fs;

mikahJ tplyhk;. Mdhy;> mjDld; fyf;fg;gLk; gjhu;j;jq;fspd;

mbg;gilapy;> ,wg;gu; Nru;itahf;fk; mt;,wg;giu vkJ Njitf;F cfe;j

gjhu;j;jkhf khw;Wfpd;wJ. ,wg;gu; Nru;itahf;fj;jpw;F gad;gLj;jg;gLk;

gjhu;j;jq;fis mtw;wpd; njhopw;ghl;bd; mbg;gilapy;> gpd;tUkhW

ghFgLj;jyhk;.

1. Elastomers

2. ty;fidRg;gLj;Jk; fUtp

3. Ntf tsu;r;rpf; fUtp(Accelerators)

4. Jhz;b / epNuhjp

5. Process aids

6. nkd;ikahf;fp> ,sf;fp

7. typjhf;fpfs; / epug;gpfs;

8. Age resistors

ml;ltiz  : Conveyor belt cover compounds

gjhu;j;jk;gjhu;j;jk;gjhu;j;jk;gjhu;j;jk;gjhu;j;jk; gFjpfs;gFjpfs;gFjpfs;gFjpfs;gFjpfs; njhopw;ghl;L tFg;Gnjhopw;ghl;L tFg;Gnjhopw;ghl;L tFg;Gnjhopw;ghl;L tFg;Gnjhopw;ghl;L tFg;G

,aw;if ,wg;gu; 100.0 Elastomer

fupa fhgd;   45.0 Reinforcer

ZnO  4.0 Activator

];upawpf; mkpyk;  2.0 Activator

,wg;gu; gjdpLk; vz;nza;  4.0 Softner

nwrpd;  2.5 Age resistor

CBS*  0.5 Accelerator

fe;jfk;  2.5 Vulcanizing agent

161.5

* N - Cyclohexylbenzothiozole - 2 - Sulfonamide
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juf;$l;ly; vz;zf;fUjuf;$l;ly; vz;zf;fUjuf;$l;ly; vz;zf;fUjuf;$l;ly; vz;zf;fUjuf;$l;ly; vz;zf;fU

,J tu;j;jfg; gz;l Efu;Nthupd; Ntz;LNfhisAk;> nghUshjhu ngWkjpiaAk;

mjpfupf;fr; nra;Ak; nraw;ghlhFk;. ,yq;ifapy;> 1991,ypUe;J ,wg;gu;

nghUl;fis cw;gj;jp nra;Ak; ifj;njhopy; Fwpg;gplj;jf;fsT tsu;r;rpia

fz;Ls;sJ. ,w;iwtiu cs;Su; re;ijapy; Efu;Tg; gq;Ffs; gbg;gbahf 6

,ypUe;J 70 tiu mjpfupj;Js;sJ. njhlu;r;rpahd Kaw;rpapd; %yk; ,wg;giu

tu;j;jf gz;l epiyapypUe;J cw;gj;jp nghUshf;Fk; tiuapyhd nraw;ghl;bd;

%yk; ngWkjp Nru;epiyf;F njhlu;r;rpahd Kaw;rpfs; vLf;fg;gLfpd;wJ.

• 3R vz;zf;fUvz;zf;fUvz;zf;fUvz;zf;fUvz;zf;fU

• cyfpy; fhzg;gLk; Nrjdr; Nru;itfspy; 80 tPjkhdit gy;gFjpaq;fshFk;.

kuk;> fk;gsp> ,wg;gu; Nghd;wd ,aw;ifapy; fhzg;gLk; gy;gFjpaq;fshFk;.

,aw;if gy;gFjpaq;fSf;Fg; gjpyhf jw;fhyj;jpy; nraw;ifahf gpujpaPL

nra;ag;gl;Ls;sd. ,tw;wpy; ngUk;ghyhd gy;gFjpaq;fs; kPs;rf;fuj;jpw;F

cl;gLj;jg;gl KbahjitahFk;. gpsh];jpf; fopTg;nghUl;fspypUe;J NtWgLj;j

Kbahik gpujhd fhuzkhFk;. ,jdhy;> #oYf;F tplg;gLk; gpsh];jpf;fpdhy;>

r%fg; gpur;rpidfs; Njhd;Wfpd;wd. rpy ,aw;ifg; gy;gFjpaq;fs; capu;g;

gpupe;jopiff;F cl;gLfpd;wd. xt;nthU tiff;Fk; cupa gy;gFjpag;

gjhu;j;jq;fs; nehjpaq;fs; %yk; gpupe;jopiff;F cl;gLk;. vdpDk;> nraw;ifg;

gy;gFjpaq;fis capupaw; gpupe;jopiff;F cl;gLj;j KbahJ.

- #oy; kPjhd mjpfsT Rik  - #oy; kPjhd Rikiaf; Fiwj;jy;.

  - ,aw;if Kjy;fspd; ghitd  - ,aw;if Kjy;fspd; ghtidiaf;

   mjpfupg;G         Fiwj;jy;.

.

  -ngUksT cw;gj;jp     - xd;wpize;j #oYk; nghUshjhuKk;

  -ngUsksT Efu;T          - fopTfspd; rPuhd Kfhikj;Jtk;

  -ngUksT mfw;wy;     - 3 R tYg;gLj;jy;
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• rpy gy;gFjpaq;fs; xspapdhy; gpupe;jopaf; $bad. mit Fiwflj;jpfshfg;

gad;gLj;jg;gLk;. mq;F xsp ,urhadj; jhf;fk; eilngWk;. gy;gFjpaq;fspd;

cau; gad;ghl;Lld; 3R vz;zf;fU njhlu;ghfTk; tpsq;fpf; nfhs;s Ntz;Lk;.

1. recycling  - kPs; Row;rpf;F cl;gLj;jy;.

2' reuse         - kPsg; gad;gLj;jy;.

3' reduce       - ghtidiaf; Fiwj;jy;.

• kdpjdhy; gad;gLj;;jg;gLk; gy;gFjpaq;fs; rpijtiljy; njhlu;ghd gpur;rpid

cr;rstpy; fhzg;gLtjhy;> mtw;iwg; gad;gLj;Jtij ,ad;wsT Fiwj;Jf;

nfhs;sy;> nghUl;fis mehtrpakhfg; gad;gLj;jhik>  nghUl;fis ,ad;wsT

kPz;Lk; kPz;Lk;  gad;gLj;jy; Nghd;wit rpwe;jjhFk;. mNjNghd;W> nghypj;jPd;

gpsh];jpf; Nghd;wtw;iw kPs;Row;rpf;F cl;gLj;Jtjw;F Njitahd ,ae;jpu

cgfuzq;fis gad;gLj;jTk;> mt;thwhd epiyaq;fis mikf;fj; Njitahd

trjpfis Vw;gLj;jpf; nfhLj;jy; njhlu;ghfTk; ftdk; nrYj;j Ntz;Lk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'0 ( rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk;> Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>

gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'5 ( jhtug; gFjpfis mbg;gilahff; nfhz;l ,urhadf;

ifj;njhopy; rpytw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² vjNdhy; cw;gj;jpapy; gad;gLj;jg;gLk; jhtuq;fis ngaupLthu;.

² jhtug; nghUl;fspy; ,Ue;J vjNdhy; cw;gj;jp nra;Ak; Kiwia tpgupg;ghu;.

² vupnghUshfg; gad;gLj;jj;jf;f gjhu;j;jk; nfhz;bUf;f Ntz;ba ,ay;Gfis

 tpgupg;ghu;.

² vjNdhiy vupnghUshf cgNahfpg;gjpy; Vw;gLk; ed;ik jPikfisf;

$Wthu;.

² jhtuq;fspy; ,Ue;J ngwg;gLk; ,aw;if %ypiffshd fWth> fuhk;G>

,Q;rp> kpsF> kQ;rs; Mfpatw;wpd; gad;fisf; $Wthu;.

² rhnwz;nza; nghJthf gy Nru;itfspd; fyit vdf; Fwpg;gpLthu;.

² rhnwz;nza; gpupj;njLg;gpw;F Njitahd rpwg;G Kiwfis Rl;bf;

fhl;Lthu;.

² rhnwz;nza; gpupj;njLg;gpy; gad;gLj;jg;gLk; nfhjp ePuhtp tbg;gpd;

jj;Jtq;fis tpsf;Fthu;.

² fhfpj cw;gj;jpapd; Kf;fpa gbfis tpgupg;ghu;.

²  rPdp cw;gj;jpapd; Kf;fpa gbfis tpgupg;ghu;.

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

² vjNdhy; cw;gj;jp gw;wpa mwpit khztu;fSf;fpilNa tpdhf;fis

vOg;Gtjd; %yk; tpsf;Ff.

² vjNdhy; jahupg;gpd; Kf;fpagbfis tpsf;Ff.

² vupnghUs; nfhz;bUf;f Ntz;ba ,ay;Gfisf; fye;Jiuahb vjNdhiy

xU vupnghUshf cgNahfpg;gjpy; Vw;gLk; ed;ik jPikfis Ma;e;jwpAk;gb

khztiu topelj;Jq;fs;.

² rhnwz;nza; ngwg;gLk; jhtug; gFjpfs;> $Wfs; gw;wpAk; khztiu

jfty;fisj; jpul;Lk;gb topelj;Jq;fs;.

² ePuhtp tbj;jypd; jj;Jtj;ij tpsf;fp> rhnwz;nza;;fspd; gpupj;njLg;gpy;

,jjj;Jtk; vt;thW gad;gLj;jg;gLfpd;wJ vd;gij tpsf;Ff.

² nfhjp ePuhtp tbj;jypw;Fk;> Nlhy;ldpd; gFjpaKf;fj;jpw;FkpilNa cs;s

njhlu;igf; $Wf.

² nfhjp ePuhtp tbj;jYf;fhd cgfuz mikg;ig tpsf;fp> fWth vz;nza;

gpupj;njLg;igf; $Wf.

² fhfpj cw;gj;jpapd; Kf;fpa gbKiwfis tpsf;Ff.

² rPdp cw;gj;jpapd; Kf;fpa gbKiwfis tpsf;Ff.
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

²  vjNdhy; cw;gj;jpvjNdhy; cw;gj;jpvjNdhy; cw;gj;jpvjNdhy; cw;gj;jpvjNdhy; cw;gj;jp

² nty;yj;ijf; nfhz;bUf;Fk; NfhJik> ghu;yp Nghd;w jhdpaq;fSk;

jpuhl;ir> NgupQ;R Nghd;w goq;fSk; nty;y cw;gj;jpapd; NghJ kpFjpahf

tplg;gLk; fUk;G nty;yg;ghF (molasses)  my;yJ fUk;G rf;if (refuse)

Nghd;witAk; nehjpj;jy; %yk; vjNdhy; jahupf;fg; gad;gLj;jg;gLk;.

² khg;nghUisf; nfhz;l gjhu;j;jq;fs; gad;gLj;jg;gLk; nghOJ> mjDs;

mlq;fpapUf;Fk; nghUl;fs; RLePu; nfhz;L gpupj;njLf;fg;gLk;. gpd;du;>

550C - 600C ntg;gepiyapy; ila];Nu]; (Diastase) nehjpak; Nru;f;fg;gLk;.

,J khg;nghUis nty;ykhf khw;Wfpd;wJ. (ghu;ypapd; Kisaj;jpy;

,Ue;J  diastese ngwg;gLfpd;wJ).

2(C
6
H

10
O

5
)

n 
 + H

2
O  nC

12
H

22
O
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² kJtk;> nty;yg; nghUl;fSld; njhLifapy; tUk; NghJ kJtj;jpYs;s

Nkhy;NwR nehjpak; xUrf;fiul;bYs;s nty;yj;ij> ePu;g;gFg;gilar;

nra;Ak;. ,jw;fhd jFe;j ntg;gepiy 350C MFk;.

² irNk]; (Zymase) nehjpak; FSf;Nfhir ePu;g;gFg;gila nra;tjhy;>

vjNdhy; cz;lhfpd;wJ.

² vjNdhypd; nrwpT 10%j;ij mile;jJk; nehjpj;jy; jilg;gl;;LtpLk;.

vjNdhypd; kJtj;jpd; kPjhd tp\ tpisNt ,jw;Ff; fhuzk;.

² tbj;jy; %yk; vjNdhypd; nrwpT mjpfupf;fg;gLk;. tbj;jy; khwh

nfhjpepiyf; fyitia tpisthf;Ftjhy; 95.6% vjNdhNy tbj;jypd;

NghJ cUthf;Fk; (rectified Spirit).

² tbj;jypd; kPjp  vz;nza; fused Oil vd miof;fg;gLk;. ,J ntt;NtW

tifahd fiug;ghd;fs;  fp;Ukp ehrpdpfspd; jahupg;gpy; gad;gLk;.

² 95'6%   vjNdhYf;F ngd;rPd; Nru;f;fg;gl;L> kPsTk; tbf;Fk; nghOJ

99'5% mw;fNfhy; ngwg;gLk;. 99.5%  mw;fNfhiy ePwhj Rz;zhk;Gld;

tbg;gjd; %yk; Jha mw;fNfhiy ngwKbAk;.

² xU vupnghUs; nfhz;bUf;f Ntz;ba ,ay;Gfs;

- epak jfd ntg;g cs;Siw Fwpg;gplj;jf;fsT cau;thf ,Uj;jy;

Ntz;Lk;.

- ,yFthf jfdkilaf; $bajhf ,Uj;jy; Ntz;Lk; (vupgw;W epiy

Fwpg;gplj;jf;fsT jho;thf ,Uj;jy; Ntz;Lk;).

- jfdkhjypd; nghOJ ntbj;jy; Vw;glf; $lhJ.

- jfdkhjyhy; Vw;gLk; #oy; khrhf;fk; jho;thf ,Uj;jy; Ntz;Lk;.

² Nkw;$wg;gl;l gz;Gfis vjNdhy; nfhz;bUg;gjhy;> mjid vupnghUshf

gad;gLj;jyhk;.
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gpujhd nea;fspd; gpupj;njLg;G (rhw;Wj; ijyq;fs;) (rhnwz;nza;)gpujhd nea;fspd; gpupj;njLg;G (rhw;Wj; ijyq;fs;) (rhnwz;nza;)gpujhd nea;fspd; gpupj;njLg;G (rhw;Wj; ijyq;fs;) (rhnwz;nza;)gpujhd nea;fspd; gpupj;njLg;G (rhw;Wj; ijyq;fs;) (rhnwz;nza;)gpujhd nea;fspd; gpupj;njLg;G (rhw;Wj; ijyq;fs;) (rhnwz;nza;)

² fWth> fuhk;G> ,Q;rp> kpsF> kQ;rs; Mfpad Mfhuj;ij Urpf;fr;

nra;Ak; nghUshf> thridj; jputpakhf gad;gLj;jg;gLfpd;wJ.

² NtW rpy gpujhd nea;fs; (rhw;Wj; ijyq;fs;) Rfe;jk; (Perfume) jUk;

nghUs; jahupg;gpy; gad;gLk; fuhk;Gj; ijyk; gw;gir jahupg;gpy; gad;gLk;.

² ,j;jhtug; nghUl;fs; capupd g+r;rpnfhy;yp jahupg;gjpYk;> kUe;J

jahupg;gjpYk; gad;gLk;. (cjhuzk; : Ntg;ngz;nza;> Oil of W intergreen).

² rhnwz;nza; g+r;rpntWg;G+l;bfs; (Insect repellants) ) jahupg;gpy;

gad;gLj;jg;gLk; (cjhuzk; Ntg;ngz;nza;).

² ,aw;ifahd tpisnghUspd; (Natural Products) fl;likg;G >

gpupj;njLf;fg;gLk; jhtug; gFjpfspy; jq;fpAs;sJ.

cjhuzk; : fWth ijyk;.

jhtug; gFjpjhtug; gFjpjhtug; gFjpjhtug; gFjpjhtug; gFjp Kf;fpa $WKf;fpa $WKf;fpa $WKf;fpa $WKf;fpa $W

,iy - a+[pNdhy; (Eugenol)

gl;il - rpdky;bifl;L (Cinnamaldehyde)

Ntu; - fw;g+uk;.  (Camphor)

² rpy ,aw;if tpisnghUl;fspy; cs;s Kf;fpa ,urhadg; nghUl;fs;.

fWth - Eugenol,  Cinnamaldihyde, Camphor

fuhk;G - Eugenol

nykd; Gy;Y - Citral

rpw;nwndy;yh Gy; - Geraniol/ Citronellol/ Citronellal

rhjpf;fha; - Myristene / Sabinene

Vyf;fha; - Terpenyl acetate

igdhR - -Pinene / - Pinene

kpsF - - Pinene / -Caryophyllene

,Q;rp - Zingiberene / Zingerone

² rhw;W ijyq;fspd; $Wfs; rpf;fyhd Nrjd fl;likg;Gilait.

² cau; ntg;gepiyapy; rhnwz;nza; gpupiff;F> gy;gFjpahf;fj;jpw;F

fl;likg;G jpupGf;F cl;gLfpd;wJ.

² rhnwz;nzia 1000C Yk; Fiwe;j ntg;gepiyapy; gpupj;njLf;f nfhjpePuhtp

cjTfpd;wJ.

² ePUld; fyf;Fk; jftw;w rhnwz;nzia gpupj;njLf;f nfhjpePuhtp tbg;G

gad;gLk;.

Cinnamaldehyde

CH   CH  CHO

OH

OH

CH
2
 CH    CH

2

O  CH
3

Eugenol
Citronellol
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²²²²²  fhfpj cw;gj;jpfhfpj cw;gj;jpfhfpj cw;gj;jpfhfpj cw;gj;jpfhfpj cw;gj;jp

² fhfpj cw;gj;jpapy; jhtug; gjhu;j;jq;fs; my;yJ fopTf; fhfpjq;fs;

%yg;nghUl;fshf gad;gLj;jyhk;.

² jhtug; gjhu;j;jq;fis gad;gLj;jg;gLk; nghOJ nra;a Ntz;ba Kf;fpa

njhopw;ghL fyq;fis Nru;j;J fl;Lk; ypf;dpd; gjhu;;j;jj;ij mfw;WtJ

MFk;.

² jhtug; gjhu;j;jq;fs; NaOH cld; 1700C  f;F Nky; ntg;gNkw;wg;gl;L

ypf;dpd; mfw;wg;gLk;. NaOH ypf;dpid fiuj;J nrYNyh]; ehu;fis

tpLtpf;fpd;wJ.

² nghwpKiwf;Fupa KiwfSk; ypf;dpid mfw;w gad;gLk;.

² Nrhbak; Ijnuhl;irl;by; ypf;dpd; fiuf;fg;gl;L ngwg;gLk; jputk; gPNdw;W

mad;fis nfhz;bUf;Fk;. ,it tspapdhy; xl;rpNaw;wg;gl;L FapNdhypd;

ngWjpfis nfhLf;Fk;. ,r;Nru;itfis nfhz;l jputq;fs;  fWg;G

kJrhuk; 'black liquor"  vd  miof;fg;gLk;. fhfpjj; njhopw;rhiyfspy;

cUthFk; gpujhd fopT ,JNtahFk;.

² ypf;dpd; mfw;wypd; NghJ cUthFk; fhfpj $o; ntspw;Wk;

fUtpnahd;wpdhy; ntspw;wg;gLk;.

² epug;gpahf CaO my;yJ rPdf;fsp fhfpj $opw;F Nru;f;fg;gLk;. ,e;epiyapy;

fhfpjj;jpd; cWjpj; jd;ikia mjpfupf;f epwg;nghUl;fs;> NtW ,urhadg;

gjhu;j;jq;fs; Nru;f;fg;gLk;.

² fhfpjf; $o; cUisfspdhy; mOj;jg;gl;L ePu; mfw;wg;gLk;. ,e;epiyapy;>

NjitfSf;F Vw;w jbg;gpy; fhfpjq;fs; nkypjhf;fg;gLk;.

² ePu; mfw;wiy njhlu;e;J fhfpjq;fs; cyu;j;jg;gLk;.

²²²²² nty;yr; rPdp cw;gj;jpnty;yr; rPdp cw;gj;jpnty;yr; rPdp cw;gj;jpnty;yr; rPdp cw;gj;jpnty;yr; rPdp cw;gj;jp

² gpujhdkhf fUk;Gk;> gPw;Whl;Lk; nty;yj; jahpg;gpy; gad;gLj;jg;gLk;.

,yq;ifapy;> rPdp ngUg;gb jahupg;gpw;F fUk;G %yg;nghUshfg;

gad;gLj;jg;gLk;.

² rupahd gUtj;jpy; ntl;lg;gl;l fUk;G cUisfspdhy; neupf;fg;gl;L

rhW ngwg;gLk;.

² ePwpa Rz;zhk;G fUk;Gr;rhw;wpypUe;J fopTfis mfw;wg; gad;gLk;. mkpy

fopTfs; ,k;Kiwapdhy; mfw;wg;gLfpd;wJ.

² Mtpahf;fy; %yk; ePu; mfw;wg;gl;L rhW nrwpthf;fg;gLk;.

² NkYk; Mtpahf;fy; %yk; ngwg;gLk; nrwpe ;j jputk; cau;

ghFjd;ikAilajhf ,Uf;Fk.; ,J ghF (Syrup) vd miof;fg;gLk;.

² ghFit kPsTk; nfhjpf;fitj;J nrwpthf;fg;gLk; NghJ> nty;yg;

gspq;Ffs; cUthFk;.  rPdpg;gspq;Ffs; rpwpjsit ghFtpw;F Nru;g;gjd;

%yk; gspq;fhf;fk; Jupjg;gLj;jg;gLk;.

² jha;j; jputj;jpypUe;J cUthfpa nty;yg; gspq;Ffs; ika ePf;fk;

%yk; gpupj;njLf;fg;gLk;. kpFjpahf tplg;gLk; jha; jputk; fUk;G

nty;yg;ghF (molasses) vd miof;fg;gLk;.

² #lhd tspNahl;lj;jpdhy; nty;yg;gspq;Ffs; cyu;j;jg;gLk;.

² Nkw;Fwpg;gpl;l nrad;Kiwapd; tpisthf fgpy epwr; rPdp ngwg;gLk;.

,jpypUe;J fspk;gfw;wy; (refining) %yk; nts;is rPdp ngwg;gLk;.

² rPdpj; njhopw;rhiyapd; Kf;fpa gf;f tpisT fUk;G nty;yg;ghFthFk;.

,g;gf;f tpisT mw;fNfhy; cw;gj;jpapYk;> tpyq;F czthfTk; gad;gLk;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'0 ( rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>

gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'6 ( fdpa %yfq;fis mbg;gilahff; nfhz;l ,urhadf;

ifj;njhopy; rpytw;iw EZfpaha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² Nghl;yhe;J rPnke;J> fz;zhb jahupg;G Mfpatw;wpd; jahupg;gpw;F

Njitahd Kf;fpa %yg;nghUl;fis Qhgfg;gLj;jpf; nfhs;thu;.

² Nghl;yhe;J rPnke;J> fz;zhb cw;gj;jp Mfpatw;wpd; NghJ eilngWk;

Kf;fpa ,urhad khw;wq;fis tpgupg;ghu;.

² Nghl;yhe;J rPnke;J td;ikailAk; Kiwia tpgupg;ghu;.

² fz;zhbapd; ,ay;Gfis mtw;wpd; Mf;f$Wfis khw;Wtjd; %yk;

khw;wkila nra;ayhk; vdf; $Wthu;.

² ,y;kidw;W> Uj;ijy; Mfpatw;wpd; cgNahfq;fis tpgupg;ghu;.

² ngw;Nwhypak; cilg;G Kiwia tpgupg;ghu;.

² ,yq;if Nghd;w ehLfspy; fz;zhb> rPnke;J cw;gj;jp> ngw;Nwhypak;

cilg;G Mfpatw;wpd; epiyNgw;iw kjpg;gpLthu;.

² rtu;f;fhuj;ijAk;> rtu;f;fhukpy;yhj Jg;Guthf;fpfisAk; xg;gpLthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfs;.  (

Nghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;J

² rPnke;J> fz;zhb Mfpatw;wpd; jahupg;gpw;fhd %yg;nghUl;fspd; tsk;

epiwe;j gpuNjrq;fis ,yq;if Njrg;glj;jpy; Fwpf;FkhW gapw;rpf;fTk;.

² ,y;kidw;W> Uj;ijy;> Nru;f;Nfhd; Mfpa fdpaq;fs; fpilf;Fk;

gpuNjrq;fis ,yq;if Njrg;glj;jpy; Fwpf;ff; fw;gpf;fTk;.

² ,yq;ifapy; rPnke;J> fz;zhb cw;gj;jp njhlu;e;J Nkw;nfhs;Stjp;dhy;>

#oypy; Vw;gLk; jhf;fj;ij mbg;gilahff; nfhz;L mjd; ed;ik

jPikfis kjpg;gpLk; tifapy; fye;JiuahlTk;.

² khztu;fis fy;tpr; Rw;Wyh xd;wpd; %yk; Gj;jsk;> fhyp Mfpa

gpuNjrq;fSf;F mioj;Jr; nrd;W rPnke;J njhopw;rhiyiaAk;>

ehj;jhz;bahtpw;F mioj;Jr; nrd;W fz;zhbj; njhopw;rhiyiaAk;>

rg;Gf];fe;ijf;F mioj;Jr; nrd;W ngw;Nwhypak; Rj;jpfupf;Fk;

epiyaj;ijAk;> Gy;Nkhl;ilf;F mioj;Jr; nrd;W fdpakziyAk;

ghu;itaplr; nra;aTk;.

² td;dPupy; rtu;f;fhuj;jpdJk;> rtu;f;fhukpy;yhj Jg;Guthf;fpfspdJk;>

njhopw;ghl;ilr; nra;J fhl;b tpsf;fTk;.
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ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;. (

Nghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;JNghl;yhe;J rPnke;J

² rPnke;J Xu; xl;Lg;nghUs;. ,J Jz;L JZf;Ffis ,izj;J xU jpz;k

jpzpthf;Fk; ,ay;GilaJ. fl;llj; njhopypy; gad;gLj;jg;gLk; rPnke;J

nghJthf Nghl;yhe;J rPnke;jhFk;.

² %d;W tifahd %yg;nghUl;fs; rPnke;J jahupg;gpy; gad;gLj;jg;gLk;.

² Rz;zhk;Gs;s $W.

² fspkz;Zs;s $W.

² rPnke;J ,WFtij fl;Lg;gLj;Jk; gjhu;j;jk;.

² rPnke;jpd; mikg;gpw;fhd Rz;zhk;Gs;s $W  CaO > CaCO
3
 I nfhz;l

Rz;zhk;Gf; fy; tbtpy; Nru;f;fg;gLfpwJ. Rz;zhk;Gf;fy;ypw;F gjpyhf

khgpy;> KUiff;fy; my;yJ ntz;fl;b (chalk) Nru;f;fg;glyhk;. fspkz;$W

SiO
2
 , Al

2
O

3
 ,Fe

2
O

3
 Mfpatw;iw rPnke;jpd; mikg;gpw;F toq;Ffpd;wJ.

NtW cjhuzq;fs; : khf;fy;>  rpNyl;Lf;fy; (Slate).

² Kiwfs; - <uKiw> cyu;Kiw Mfpa ,UKiwfs; Nghl;yhe;J rPnke;J

jahupg;Gf;F gad;gLk;. <uKiwapy; %yg;nghUl;fs; (Rz;zhk;Gf;fy;>

fsp) fzpf;fg;gl;l mstpy; fyf;fg;gl;L miuf;fg;gl;L Njitg;gl;l

msT ePUld; Nru;f;fg;gl;L RoYk; #isapy; ntg;gkhf;fg;gLk;.

² cyu;e;j %yg;nghUl;fisg; gad;gLj;jp cyu; Kiw %yk; ,yq;ifapy;

rPnke;J jahupf;fg;gLk;. cyu;j;jg;gl;l Kiwapy; Rz;zhk;Gf; fy;Yk;>

fspkz;Zk; miuf;fg;gl;L 1:5 tPjj;jpy; fyf;fg;gl;L RoYk; #isapy;

,lg;gLk;. ntg;gkspf;fhj gjhu;j;jj;jpdhy; RoYk; cUis itf;fg;gLk;

#isapy; %yg;nghUs; NkypUe;J ,lg;gl;L fPopUe;J jPr;Rthiy nrYj;jp

vupf;fg;gLk;. ntg;gepiy 600 - 1500 0C  tiu khWgLk;. 1400 0C I milAk;

NghJ njhdpf;fy; (fpspq;fu ;) cUthFk;. ,Wjpg;gFjp jpz;k

epiyj;jhf;fq;fs; jzu;uy; (sintering)  vdg;gLk;. vupg;gjw;F ciyvz;nza;

> ,aw;ifthA my;yJ epyf;fup gad;gLj;jg;gLk;.

² RoYk;> #is ehd;F gFjpfisAilaJ.

² Kd;#lhf;Fk; gFjp    (Preheating zone)

² ePw;Wjy; eilngWk; gFjp  (Calcining zone)

² fpspq;fu; cUthFk; gFjp / njhdpf;fy; cUthFk; gFjp (Clinkering

zone)

² Fsp&l;Lk; gFjp (Cooling zone)

² Kd; #lhf;Fk; gFjpapy; ePu; ,of;fg;gLk;. ePw;Wjy; gFjpapy; fy;rpak;

fhgNdw;Wk;  fspkz;Zk; gpupifAWk;> Nrjdg; gjhu;j;jq;fspd;

xl;rpNaw;wKk;  1000 0C ntg;gepiy milAk; tiu eilngWk;. RahjPd

xl;irl;Lf;fs; jhf;fj;jpw;Fl;gl;L fy;rpak; rpypf;Nfw;Wk; fy;rpak;

mYkpNdw;Wk; njhdpf;fy; cUthFk; gFjpapy; 1300 - 1500 0C ,y; cUthFk;.
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CaO 3 CaO.SiO
2

(Kf;fy;rpak; rpypf;Nfw;W)

  +         +

SiO
2

2CaO.SiO
2

(,U fy;rpak; rpypf;Nfw;W)

 +       +

Al
2
O

3
3CaO.Al

2
O

3
(Kf;fy;rpak; mYkpNdw;W)

 +         +

Fe
2
O

3
4CaO.Al

2
O

3
.Fe

2
O

3
(ehfy;rpak; mYkpNdhngiww;W)

² fpspq;fu; (njhdpf;fy;) cldbahf Fsp&l;lg;gl;L> gpd;du; 4% - 5%

[Pg;rj;Jld; fye;J (ball mill) miuf;fg;gl;L rPnke;J ngwg;gLk;.

² rPnke;J ePUld; fyf;fg;gLk; NghJ cUthFk; ePNuw;wg;gl;l tpisTfs;

rPnke;jpw;F ,WFk; kw;Wk; fl;Lfpd;w ,ay;ig toq;Ffpd;wJ.

cjhuzk; : 2Ca
3
SiO

5
 + 6H

2
O Ca

3
Si

2
O

7
.3H

2
O + 3Ca(OH)

2

           (Ca
3
SiO

5
 = 3CaO.SiO

2
)

² [pg;rk; (CaSO
4
.2H

2
O) rPnke;J ,WFk; Neuj;ij fl;Lg;gLj;Jtjw;F

Nru;f;fg;gLfpd;wJ. [pg;rk; Nru;f;fg;glhtpbd; rPnke;J cldbahf ,WfptpLk;.

² gpd;tUk; tpfpjq;fs; rPnke;jpd; juj;ij msf;fg; gad;gLk;.

²

²

fz;zhbfz;zhbfz;zhbfz;zhbfz;zhb

² fz;zhb jpz;kk; Nghd;w Njhw;wj;ijAilajhapDk;> mJ Xu; kpif

Fspu; ;r;rp ngw;w jputk;. mjhtJ cUFepiyapd; fPohf kpfTk;

jho;ntg;gepiyf;F Fsp&l;lg;gl;l jputk;. rhjhuz fz;zhbapd; mbg;gil

fl;likg;G myF ehd;Kfp> ,q;F Xu; rpypf;fd; mZ ehd;F xl;rprd;

mZf;fshy; ehd;Kfp tbtpy; #og;gl;bUf;Fk;. ehd;Kfp xd;Wld; xd;W

,ize;J Kg;gupkhz gpd;dp gpize;j fl;likg;ig cUthf;fp fz;zhbf;F

czu;ghFj; jd;ikia toq;Ffpd;wJ.

² xd;W my;yJ xd;Wf;F Nkw;gl;l cNyhf rpypf;Nfw;Wf;fs; fz;zhbapy;

fhzg;gLk;. cNyhfq;fs; Na, K, Ca, Pb  MFk;.  99%  f;F Nkyjpfkhf

rpypf;fhit nfhz;l Jha nts;iskzy;> Nkw;$wpa %yfq;fspd; xl;irl;L

my;yJ fhgNdw;Wld; Vwj;jho 1500 0C cUf;fg;gl;L fz;zhb

jahupf;fg;gLk;. fz;zhb jahupg;gpd; NghJ mf;fz;zhbapd; tifia

rhu;e;j rpy fz;zhbj; Jz;Lfs; cUfpaepiyapy; cs;s fyitapDs;

Nru;f;fg;gLk.;

² ntt;NtW tifahd fz;zhbfs; ntt;NtW $l;Lg; nghUl;fis

gad;gLj;jp jahhpf;fg;gLk;. rhjhuz Nrhlh fz;zhb mz;zsthf

Na
2
O.CaO.5SiO

2
 vDk; fl;likg;GilaJ. ,J kzy;> Rz;zhk;Gf;fy; >

ePuw;w Nrhbak; fhgNdw;W Mfpatw;iw xd;wpizj;J cUf;Ftjd; %yk;

jahupf;fg;gLk;.

rpypf;fhtpd; jpzpT

mYkpdhtpd; jpzpT + ,Uk;G xl;irl;bd; jpzpT

mYkpdhtpd; jpzpT

   ,Uk;G xl;;irl;bd; jpzpT
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CaCO
3
(s) + SiO

2
(s)  →  CaSiO

3
(s) + CO

2
(g)

NaCO
3
(s) + SiO

2
(s)  →  Na

2
SiO

3
(s) + CO

2
(g)

² tpiuthf Fsp&l;b ngwg;gLk; fz;zhb Rygkhf cilaf; $baJ>

ntbf;Fk; jd;ik nfhz;lJ. vdNt> fha;r;rp gjdplg;gl;Lfpd;wJ. mjhtJ

nkJthf Fspuila tplg;gLfpd;wJ.

² fz;zhb ntz;#lhf,Uf;Fk; NghJ mjid tpirahf Cjp

tbtikf;fg;gLk;. my;yJ mr;Rf;fis gad;gLj;jp  cUthf;fg;gLk;;.

² ntt;NtW $l;Lg;nghUs; ntt;NtW tifahd fz;zhbiaf; nfhLf;Fk;.

² cUfpa epiyapy; cs;s fz;zhbf;F ntt;NtW cNyhfr; Nru;itfisr;

Nru;g;gjd; %yk; ntt;NtW epwf;fz;zhbfs; jahupf;fg;gLfpd;wJ.

; ;

SiO
2
, CaO, Na

2
O

SiO
2
, CaO, Na

2
O,

B
2
O

3

SiO
2
, PbO, K

2
O

SiO
2
, K

2
O, Na

2
O,

ZnO, B
2
O

3

SiO
2
, K

2
O

SiO
2
, Na

2
O, B

2
O

3 
,

Al
2
O

3
, ZnO

,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs;

jho; cUF ntg;gepiy> jho;

ntg;gflj;J jpwd;> cau;tpupTf;

Fzfk;.

cau; fz;zhbahf;fy;

ntg;gepiy (vitrification)

cilaJ. jho; tpupTf;

FzfKilaJ. cau;ntg;gk;>

mjpu;r;rp Mfpatw;iw jhq;Fk;

jd;ikAilaJ. cau; kpd;

jilnfhz;lJ.

cau; KwpTRl;b> cau; fiyT

jpwDilaJ.

cau; KwpTr;Rl;b

,urhadf; fUtpfspdhy;

vspjpy; ghjpf;fg;gl khl;lhJ.

td;ikahdJ> mKf;fj;ijj;

jhq;fty;yJ.

gad;gad;gad;gad;gad;

fz;zhbf;

Ftis>Nghj;jy;fs;>

ad;dy; fz;zhb

rikaw;

ghj;jpuq;fs;>

Ma;T$l

cgfuzq;fs;

jahupf;fg;gad;gLk;.

ghu;ittpy;iy>

fsp.

ghu;it tpy;iy>

xspapaw;

fz;zhb

,urhad

cgfuzq;fs;.

ntg;gkhdp >

msTr;rhb

Nrhlh fz;zhb

NghNuh rpypf-;

Nfw; (ignuf;];)

fz;zhb

gpspd;w;

fz;zhb

(jPf;fw; fz;zhb)

fpuTd; fz;zhb

nghfpkpad;
fz;zhb
(Bohemian glass)

Nrdhf; fz;zhb

fz;zhbapd;fz;zhbapd;fz;zhbapd;fz;zhbapd;fz;zhbapd;
tiftiftiftiftif $l;Lg;nghUl;fs;$l;Lg;nghUl;fs;$l;Lg;nghUl;fs;$l;Lg;nghUl;fs;$l;Lg;nghUl;fs;
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fdpaq;fs; (fdpaq;fs; (fdpaq;fs; (fdpaq;fs; (fdpaq;fs; (Minerals)

² ghiwfspd; thdpiyg;gLj;jypd; NghJ cUthFk; fdpg;nghUl;fs;

MWfspdhy; flYf;F vLj;Jr; nry;yg;gLfpd;wJ. ,y;kidw;W> &j;ijy;>

Nru;f;Nfhd; Nghd;w fdpaq;fs; mlu;j;jp $baitahfTk;> ,urhad uPjpahf

cWjpahditahfTk; ,Ug;gjhy;> mit flw;fiuapy; jq;fptpLk; .

,yq;ifapy; fhzg;gLk; ghukhd fdpg;nghUl;fs; ,y;kidw;W> &j;ijy;>

Nru;f;Nfhd;> fhu;new;W> nkhNdhirw;W> rpyp;kidw;W> ];igndy; (spinel)>

NjhwpaNdw;W MFk;.

² kz; milay;fspd; Kf;fpa$W ,y;kidw;W MFk;. ,J fWg;G

epwKilaJ. ,J ,Uk;G> ijj;Njdpak;> Mfpatw;wpd; xl;irl;L (FeO.TiO
2
)

MFk;. ,Uk;G + II, + III Mfpa ,U xl;rpNaw;w epiyfspYk; fhzg;gLfpd;wJ.

TiO
2 
,d; tPjk; 52%  -54%  Mf vg;nghOJk; fhzg;gLfpd;wJ.

² ,y;ikidw;wpd; Kf;fpa cgNahfk; ijj;Njdpak; xl;irl;L my;yJ

ijj;Njdpah (; TiO
2 
 )  cw;gj;jp MFk;. cau;e;j juj;ijAila g+r;Rf;fspd;

(paint) cw;gj;jpapy; (; TiO
2 
 )  epwg;nghUshf gad;gLj;jg;gLfpd;wJ. ,J

,wg;gu; cw;gj;jp> jiuf;ftrk; (floor covers)> gPq;fhd;> fyg;G cNyhfk;

(cjhuzk; : ferrotitanium)  jahupg;gpy; gad;gLk;.

² &j;ijy; (TiO
2 
) 95 - 96% ijNjdpak; xl;irl;il nfhz;bUf;Fk;. ,J

ijj;Njdpa cNyhfj;jpd; cw;gj;jpapy; gad;gLj;jg;gLk;. cNyhfj;

ijj;Njdpak; Mfha tpkhdf; ifj;njhopypy; cUf;fp ,izf;Fk;

Nfhy;fis %bg; g+Rtjw;F  gad;gLj;jg;gLk;.  kw;Wk; FNshiul;L

Kiwapdhy; ijj;Njdpa epwg;nghUs; jhaupg;gjw;Fk; gad;gLk;.

krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;.krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;.krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;.krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;.krF vz;nza;Ak;> ngw;Nwhypa cilg;Gk;.

² vz;nza; fpzWfspy; gpupj;njLf;fg;gLk; fdpa vz;nza;fs;  NtWgl;l

IjNuhfhgd;fs;>  N, P, S  If; nfhz;l rf;fu Nrjdr; Nru;itfs;

Mfpatw;iwf; nfhz;l rpf;fy; fyitahFk;. ,J krF vz;nza; vd

miof;fg;gLk;. ,jpYs;s IjNuh fhgd;fs; %d;W tiffshfg; gpupf;fg;gLk;.

epwk;epwk;epwk;epwk;epwk; Nru;itNru;itNru;itNru;itNru;it

ePyk; Nfhghy;w;W xl;irl;L

rptg;G nfhg;gu; (I) xl;irl;L> nghd; xl;irl;L

gr;ir nfhg;gu; (II) xl;irl;L> FNuhkpak;; (III)xl;irl;L

Cjh kq;fd]; <u;xl;irl;L

fWg;G mad; (III)xl;irl;L> epf;fy; xl;irl;L

kQ;rs; fy;rpak; ry;igl;L

nrk;kQ;rs; Nrhbak; nrypNdw;W
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² jpwe;j rq;fpyp mw;Nfd;fs;.

² rf;fukw;w IjNuhfhgd;fs;.

² mNuhkw;wpf; IjNuhfhgd;fs;.

² gz;gLj;jhj / krF vz;nzia gFjpgl tbj;jy; %yk; gFjpfshf

gpupf;fg;gLk; xt;nthU gFjpfSk; Fwpj;j ntg;gepiy vy;iyfSf;Fs;

nfhjpf;Fk; IjNuh fhgd; fyitia nfhz;bUf;Fk;. xt;nthU gFjpAk;

kPsTk; tbf;fg;gl;L mtw;wpy; cs;s (gjhu;j;jq;fis) $Wfs; gpupf;fg;gLk;.

² ngupa IjNuh fhgd; %yf;$Wfis Neubahf Nkhl;lhu; thfdq;fspy;

ghtpf;f KbahJ. fspk;gfw;Wrhiynahd;wpy; eilngWk; Kf;fpa

nrad;Kiw ngw;Nwhypa cilg;G. mjhtJ ngupa %yf;$Wfis rpwpa

%yf;$Wfshf cilj;jy;. Muk;g %yf;$W mw;Nfdhf ,Uf;Fk; nghOJ

tpisT %yf;$Wfs;  fhgd; vz;zpf;if Fiwe;j mw;NfDk; mw;fPDk;

MFk;.

cjhuzk; :

C
8
H

18
(l)

  
C

6
H

14
(l) + C

2
H

4
(g)

           my;yJ

C
8
H

18
(l) C

5
H

12
(g) + C

3
H

6
(g)

%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.%d;W gpujhd cilg;G Kiwfs; cz;L.

ntg;g cilj;jy; - mw;Nfd; mjd; nfhjpepiyapYk; cau;e;j

ntg;gepiyapy; (rpyNtisfspy;> Nky;

ntg;gepiyf;F ntg;gNkw;wg;gl;l ePuhtpapd;

Kd;dpiyapy;) Vwj;jho miu epkplq;fSf;F

ntg;gNkw;wg;gLk;.

Cf;fy;; cilj;jy; - rpypf;fh my;yJ mYkpdh Nghd;w Cf;fpfspd;

Kd;dpiyapy; xg;gPl;lstpy; jho;ntg;gepiyf;F

IjNuhfhgd; ntg;gNkw;wg;gLk;.

IjNuh cilj;jy; - cau; mKf;fj;jpYs;s Ijurdpy; IjNuh fhgd;

ntg;gNkw;wg;gLk;.

Jg;guthf;fpfs;Jg;guthf;fpfs;Jg;guthf;fpfs;Jg;guthf;fpfs;Jg;guthf;fpfs;

² Jg;guthf;fpfs; vdg;gLtJ mOf;F mfw;wpfshapDk;> nghJthf mit

rtu;f;fhukw;w Jg;guthf;Fk; gjhu;j;jq;fis my;yJ td;ePUld; khR

Eiuia Vw;gLj;jhj njhFg;G Jg;guthf;fpfisf; Fwpf;Fk;.

² Jg;guthf;fp %yf;$Wfs; rtu;f;fhu %yf;$Wfis kpfTk; xj;j fl;likg;G

cilait. ,t;%yf;$Wfs; ePz;l IjNuhfhgd; thy;gFjpfisAk;> mad;

jd;ikahd jiyg;gFjpiaAk; cilait.
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nfhOg;gkpyj;jpd; Nrhbak; cg;GnfhOg;gkpyj;jpd; Nrhbak; cg;GnfhOg;gkpyj;jpd; Nrhbak; cg;GnfhOg;gkpyj;jpd; Nrhbak; cg;GnfhOg;gkpyj;jpd; Nrhbak; cg;G mw;ify;; ry;Nghdpf; mkpyj;jpd;mw;ify;; ry;Nghdpf; mkpyj;jpd;mw;ify;; ry;Nghdpf; mkpyj;jpd;mw;ify;; ry;Nghdpf; mkpyj;jpd;mw;ify;; ry;Nghdpf; mkpyj;jpd;

Nrhbak; cg;GNrhbak; cg;GNrhbak; cg;GNrhbak; cg;GNrhbak; cg;G

(rtu;f;fhuk;)(rtu;f;fhuk;)(rtu;f;fhuk;)(rtu;f;fhuk;)(rtu;f;fhuk;)

² ngUkstpy; cgNahfpf;fg;gLk; Jg;guthf;fp mw;ify;> ngd;rPd;

ry;NghNdw;Wf;fshFk;.

² Jg;guthf;fpfspd; mOf;fw;Wk; njhopw;ghL rtu;f;fhuj;jpd; njhopw;ghl;il

xj;jJ.

² Jg;guthf;fpfspd; %yf;$wpd; Kidthf;fkw;w thy;> vz;nza; JspapDs;

fiuAk; nghOJ ry;Ngw;W my;yJ ry;NghNdw;W KidT>  mjid

#oe;;jpUf;Fk; ePupy; fiue;J kpNry;fis (miscells) cUthf;Fk;.

² MapDk;> ry;NghNdw;Wf;fspd; fy;rpak;> kf;dPrpak; cg;Gf;fs; ePupy; fiuAk;

jd;ik cilait. vdNt> td;ePupy; khR Eiuia cUthf;fkhl;lhJ.

² Jg;guthf;fpfspd; fpisnfhz;l IjNuhfhgd; thy; capupay; gpupe;jopTf;F

cl;glkhl;lhJ. vdNt> ,j;Jg;guthf;fpfs; #oiy khRgLj;Jfpd;wd.

Mdhy; fpisfsw;w mw;ify; ry;NghNdw;W ,yFthf Ez;Zapu;fshy;

gpupe;jopf;fg;gLk;. vdNt> mit #oYf;F ghjpg;ig Vw;gLj;jhJ. mjhtJ

#oYld; el;ghdit.

C

O
-
Na+

O O

O

S O-Na+
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 15'0 ( rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>rpy %yfq;fspdJk; Nru;itfspdJk; ,Uf;if>

ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>ifj;njhopy; uPjpahd gpupj;njLg;G> cw;gj;jp>

gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;gad;fs; vd;gtw;iw EZfpaha;thu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 15'7 ( ifj;njhopy; cw;gj;jpfspYk;> Nrit toq;fy;fspYk;

ehNdh msTj; jpl;lj;jpd; Kf;fpaj;Jtj;ij Muha;thu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² eNdh kl;lk; vd;gjw;F nghUs; tpsf;fkspg;ghu;.

² eNdh kl;lj;jpd; mrhjhuz ,ay;GfSf;fhd fhuzq;fis tpsf;Fthu;.

² Kf;fpakhd eNdh jputpaq;fis gl;bay;gLj;Jthu;.

² Kf;fpakhd eNdh jputpaq;fspd; fl;likg;Gf;Fk;> njhopYf;Fk;

,ilapyhd njhlu;ig typAWj;Jthu;.

cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfSk;> ghl tplaq;fis-cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfSk;> ghl tplaq;fis-cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfSk;> ghl tplaq;fis-cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfSk;> ghl tplaq;fis-cj;Njr fw;wy; - fw;gpj;jy; nraw;ghLfSk;> ghl tplaq;fis-

tpsf;Ftjw;fhd topfhl;lYk;tpsf;Ftjw;fhd topfhl;lYk;tpsf;Ftjw;fhd topfhl;lYk;tpsf;Ftjw;fhd topfhl;lYk;tpsf;Ftjw;fhd topfhl;lYk;.  (

² njhlf;fj;jpy; gpd;tUk; tpdhf;fis khztu;fsplk; tpdTq;fs;.

- eNdh msTj; jpl;lk; vd;gJ ahJ?

- eNdh kl;lj;jpd; ,ay;Gfs; ahit?

- Kf;fpakhd eNdh jputpaq;fs; ahit?

- eNdh jputpaq;fspd; Kf;fpakhd gpuNahfq;fs; ahit?

² khztu;fSld; maypYs;stw;wpd; gUkidf; Fwpf;Fk; ntt;NtW msTfs;

njhlu;ghff; fye;Jiuahb> gpd;tUk; ghFghl;il mwpKfQ; nra;Aq;fs;.

kh-(Macro) - ntWq; fz;Zf;Fj; njupgit ( > 1mm)

Ed;-(Micro) - xsp EZf;Ff; fhl;bapdhy; ghu;f;ff;$bait (> 1nm)

eNdh-(Nano) - xsp EZf;Ff; fhl;bapdhy; ghu;f;f Kbahjit

(1 m - 100 nm)

mZ (Atomic) - rlg;nghUspd; Mf;f myF-mZ %yf;$W (< 1nm)

² Nkw;gb gjq;fis (nrhw;fis) khztu;fSf;F mwpKfQ; nra;tjw;fhf

,aw;if cyfpy; ,Ue;Jk; kdpjdhy; Mf;fg;gl;l nraw;ifahd

cyfj;jpypUe;Jk; cjhuzq;fis vLj;Jf; fhl;Lq;fs;.

² khztu;fsplj;Nj "eNdh"  msTj; jpl;lk; njhlu;ghd fUj;ij

cUthf;Fq;fs;. ehNdh vd;gJ fpNuf;f nkhopapypUe;J fpilj;Js;s xU

nrhy;yhFk;. "Fs;s"  vd;gJ mjd; fUj;jhFk;.
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² xU kPw;wiu rpwpa ePs msTfshf cUthf;Fk; tpjj;ij khztUf;F

mwpKfQ; nra;Aq;fs;.

gapw;rp gapw;rp gapw;rp gapw;rp gapw;rp  (

1 mm = 10-3 m

1 µm = 10-6 m

1 nm = 10-9 m

1 pm = 10-12 m

1 fm  = 10-15 m

² ,urhadtpaypy; ngUk;ghYk; rpwpa mstPLfSf;fhf A 0 vDk; myF

gad;gLj;jg;gLk;. 1 nm = 10 A0.

cU 15.7.1 : cU 15.7.1 : cU 15.7.1 : cU 15.7.1 : cU 15.7.1 : nghUl;fspd; mstpil eNdh kPw;wUk;> NtWk;nghUl;fspd; mstpil eNdh kPw;wUk;> NtWk;nghUl;fspd; mstpil eNdh kPw;wUk;> NtWk;nghUl;fspd; mstpil eNdh kPw;wUk;> NtWk;nghUl;fspd; mstpil eNdh kPw;wUk;> NtWk;

² ,dp "eNdh" vd;gJ vt;tsT rpwpaJ vd njspTgLj;Jq;fs;.
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gapw;rpgapw;rpgapw;rpgapw;rpgapw;rp (

i ckJ cauj;ij eNdh kPw;wu;fspy; mse;J Fwpg;gpLf.

ii ckJ jiy kapnuhd;wpd; tpl;lj;ij mse;J mjid eNdh kPw;wupy;

Fwpg;gpLf.

² "eNdh njhopy;El;gk;" vd;why; vd;d vdf; fye;JiuahLq;fs;. xU eNdh

kPw;wu; mstPL msTj; jpl;lj;jpd; tpag;g+l;Lk; xU re;ju;g;gkhFk;. kdpjdhy;

cUthf;fg;gl;l kpfr; rpwpa fUtpfSk; kpfg; ngupa mq;fpfSk;  re;jpf;Fk;

,lj;jpy; eNdh mikg;Gf;fs; fhzg;gLk;.

- Mike Roco, 2001

² ,J eNdh msTj; jpl;lj;jpd; Njhw;wg;ghLfs; jputpaq;fs; njhlu;ghd

mbg;gilahd tpsf;fj;ij toq;Ftjw;Fk;> rpwpa kw;Wk; ,ilj;ju gUkd;

fhuzkhf Gjpa ,ay;Gfis ntspf;fhl;Lk; mikg;Gfs;> fUtpfs;>

njhFjpfis cUthf;Ftjw;Fk;> gad;gLj;Jtjw;Fk; cjTfpd;w ePsk;

njhlu;ghd msTj; jpl;lq;fspy; mz;zsthf 1 - 100 nm tPr;rpy; mlq;Fk;

mZ> %yf;$W kw;Wk; ,uhl;rj %yf;$w;W kl;lj;ijr; Nru;e;j Muha;r;rp

g+u;tkhd kw;Wk; njhopy;El;g mgptpUj;jpahFk;.

² khztu;fSf;Fg; gupr;rakhd gy;NtW Gul;rpfukhd El;gKiwfs; gw;wpf;

fye;JiuahLq;fs;. eNdh njhopy;El;gk; vd;gJ Gj;jk; Gjpa Gul;rpfukhd

njhopy; El;gkhFk; vd;gijf; Fwpg;gpLq;fs;.

cU 15.7.2 : njhopy;El;g Gul;rpcU 15.7.2 : njhopy;El;g Gul;rpcU 15.7.2 : njhopy;El;g Gul;rpcU 15.7.2 : njhopy;El;g Gul;rpcU 15.7.2 : njhopy;El;g Gul;rp

ifj;njhopy; Gul;rp jfty; $u;g;G
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² eNdh kl;lj;jpd;  rpwg;gpay;Gfs; ahJ vdf; fye;JiuahLq;fs;.

1 '1 '1 '1 '1 ' Nkw;gug;G : fdtsT vDk; tpfpjk; cau;thdJ.Nkw;gug;G : fdtsT vDk; tpfpjk; cau;thdJ.Nkw;gug;G : fdtsT vDk; tpfpjk; cau;thdJ.Nkw;gug;G : fdtsT vDk; tpfpjk; cau;thdJ.Nkw;gug;G : fdtsT vDk; tpfpjk; cau;thdJ.

gapw;rgapw;rgapw;rgapw;rgapw;r p

Nfhstbthd  TiO
2
  1.0 g  ,dJ fdtsT   0'25 cm3 MFk;.

gUkdhdJ> Nkw;gug;G : fdtsT tpfpjj;jpy;> Nkw;gug;gpy; nry;thf;Fr;

nrYj;Jk; tpjj;ij tpsq;fpf; nfhs;tjw;fhf gpd;tUk; ml;ltizia

epug;Gq;fs;.

² eNdh msTj; jpl;lj;ij mz;kpf;Fk; NghJ Nkw;gug;gsTf;Fk;

fdtsTf;Fk; ,ilapyhd tpfpjj;jpy; Vw;gLk; nry;thf;if khztUf;F

tpsf;Ftjw;fhf mtu;fisg; gpd;tUk; gapw;rpapy; <LgLj;Jq;fs;.

Jzpf;iffspd;

Miu

^r&$nm

xU fpuhkpy; cs;s

Jzpf;iffs;
(N) = 0.25 × 10-4 m3

fpuhKf;F

Nkw;gug;gsT ^A&

    = 4π2 × 10-4 m2  × N

Nkw;gug;gsT/

fdtsT

 =  A¸0.25 × 10-4 m3

100

10

1

6 × 1019

6 × 1020

6 × 1021

7543 m2 3.0172 × 107 m-1
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gapw;rp gapw;rp gapw;rp gapw;rp gapw;rp (

xU kPw;wu; gf;f ePsKila fdf;Fw;wpnahd;W cq;fsplk; cs;sjhff;

fUJq;fs;.

mjd; Nkw;gug;gsT }  1 m2  × 6 } 6m 2

fdf;Fw;wpapd; fdtsT }  1 m3

Nkw;gug;gsT : fdtsT }  6

mf; fdf;Fw;wp rkkhd 8 Jz;Lfshf ntl;lgl;ljhapd;>

xU Jz;bd; Nkw;gug;gsT }  0.5 m × 0.5 m × 6 } 1'5 m2

nkhj;j Nkw;gug;gsT }  1'5 m2 × 8 } 12 m2

nkhj;j fdtsT }  1m3 (Kd;ida mNjmsT)

Nkw;gug;gsT : fdtsT } 12

mt;thwhf ehq;fs; mf; fdf;Fw;wpia rkkhd 27 gFjpfshf

ntl;LNthkhdhy;> Nkw;gug;gsT / fdtsT vDk; tpfpjk; 18 MFk;. 100

Jz;Lfshf ntl;LNthkhdhy;> mt;tpfpjk; 60 MFk;. mjhtJ ntl;lhj

fdf;Fw;wpapdJ tpfpjj;jpd; 10 klq;fhFk;.

2 '2 '2 '2 '2 ' eNdh kl;lj;jpy; nrhl;L (Fthd;lk; ) tpisT Kjd;ik ngWk;.eNdh kl;lj;jpy; nrhl;L (Fthd;lk; ) tpisT Kjd;ik ngWk;.eNdh kl;lj;jpy; nrhl;L (Fthd;lk; ) tpisT Kjd;ik ngWk;.eNdh kl;lj;jpy; nrhl;L (Fthd;lk; ) tpisT Kjd;ik ngWk;.eNdh kl;lj;jpy; nrhl;L (Fthd;lk; ) tpisT Kjd;ik ngWk;.

,Ugjhk; Ehw;whz;L tiuapy; jputpaq;fs; njhlu;ghf ngsjpftpaypy;

Inrf; epa+w;wdpd; fUj;Jf;fSk; gz;ila nghwpapay; (mechanics)

#j;jpuq;fSk; Kjd;ik ngw;wd. ,t;tpjpfs; fzprkhd nrk;ikAila

ngupa mstpyhd rfy mirTfisAk; tpgupf;fpd;wd. cjhuzk; Nkhl;lhu;

thfdj;jpd; ,af;fk;> GtpaPu;g;gpd; tpisTfs;.

vdpDk;> eNdh msT kw;Wk; mjpYk; rpwpa njhFjpfis tptupg;gjw;F

gz;ila nghwpapaypd; rpy tpjpfs; NghJkhditay;y vd;gij

ngsjpftpay; tpQ;Qhdpfs; czu;e;Js;sdu;.
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vdNt> gz;ila nghwpapaypd; rpy fUj;Jf;fs;> nrhl;Lg; nghwpapay;

%yk; gpujpaPL nra;ag;gl;Ls;sJ. ePsk; njhlu;ghd kpfr; rpwpa msTfspd;

NghJ rlg;nghUSld; rf;jpiaAk; Vw;wj;ijAk; njhlu;e;Jk; Nru;f;f KbahJ.

rpwpa nghjpfshfNt mtw;iwr; Nru;f;fyhk;. ,g;nghjpfNs nrhl;L

vdg;gLfpd;wJ. eNdh mikg;Gfspd; elj;ijia tpahf;fpahdk; nra;Ak;

tpjpfSs; ngUk;ghyhdit nrhl;Lg; nghwpapaypd; tpjpfshFk; (laws of

quantum mechanics).

eNdh kl;l ,ay;Gfs;.eNdh kl;l ,ay;Gfs;.eNdh kl;l ,ay;Gfs;.eNdh kl;l ,ay;Gfs;.eNdh kl;l ,ay;Gfs;.

² Kjypy; khztu;fSf;Fg; gpd;tUk; gapw;rpia toq;Fq;fs;.

gapw;rp gapw;rp gapw;rp gapw;rp gapw;rp (

i rlg;nghUspd; ngsjpf ,ay;Gfisg; gl;baw;gLj;Jq;fs;.

ii rlg;nghUspd; ,ay;Gfspy; nry;thf;Fr; nrYj;Jk; fhuzpfs; ahit?

1' eNdh kl;lj;jpy; ,urhad ,ay;Gfs; NtWghL.

²  nghd; (Au) jhf;fKwhj xU %yfkhapDk;  eNdh Au Jzpf;iffs;

  kpfj; jhf;FjpwDilaitahFk;.

² ngd;rpw;$upy; fhzg;gLk; fhupak; (fpuigw;W ) vd;gJ fhgdpd;

nkd;ikahd xU tbtkhFk;. eNdh kl;lj;jpy; fhgdhdJ

cUf;iftpl cWjpahdJ; mjidtpl MW klq;F ,NyrhdJ.

² ghd tiffis milj;J itf;Fk; nfhs;fyd;fis

Mf;Ftjw;fhfg; gad;gLj;jg;gLk; mYkpdpak; cNyhfk;> eNdh

kl;lj;jpy; Rakhfj; jfdkilAk;. mjid VTfizfspy; (nuhf;fl;)

vupnghUshfg; gad;gLj;jyhk;.

2' ,yj;jpudpay; ,ay;Gfs;

² nrhl;L mlf;fk; (quantum confinement) > gl;il ,ilntsp ve;jpupak;

(band gap engineering) > ,yj;jpudpay; Fil ghij mikg;G (electron

tunneling).

² rpypf;fh (SiO
2 
) xU fhtypg; gjhu;j;jkhFk;. vdpDk;> eNdh rpypf;fh

xU Fiw flj;jpahFk;.

3 '3 '3 '3 '3 ' fhe;j ,ay;Gfsfhe;j ,ay;Gfsfhe;j ,ay;Gfsfhe;j ,ay;Gfsfhe;j ,ay;Gfs;

² eNdh msT gy;gil> fhe;jg;Ngw;Wj;jpwd; (magnetic susceptibility)

NtWghl;ilf; fhl;Lk;.

² mad; xl;irl;L xU fhe;jg; gjhu;;j;jkhFk;. 10nm ,w;F Fiwthd

eNdh mad; xl;irl;Lj;  Jzpf;iffs; fhe;jj; jd;ikaw;wJ.
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4' eNdh kl;lj;jpy; nghwpapay; ,ay;Gfspd; NtWghL.

² fhgd; eNdh Foha; (Carbon nano tubes) mikg;Gf;fs;> cUf;iftpl

cWjpahdit.

5' xspapay; ,ay;G

² eNdh Jzpf;iffs;> fl;GydhFk; xsp miy ePsj;ijtpl

rpwpaitahFk;. vdNt> mtw;wpd; %yk; xsp guty; epfokhl;lhJ.

vdNt> ngupa gspq;Ffistpl NtWgl;l eNdh gspq;Fj; Jzpf;iffspd;

Gjpa xspapay; ,ay;Gfs; rpe;ij ftUk; ,ay;Gfisf; nfhz;Ls;sd.

nghd; Jzpf;iffs; mtw;wpd; gUkdpd;gb ntt;NtW epwq;fis

ntspf;fhl;Lk;.

²²²²² eNdh cw;gj;jp (eNdh cw;gj;jp (eNdh cw;gj;jp (eNdh cw;gj;jp (eNdh cw;gj;jp (Nano-Fabrication)

eNdh cw;gj;jpf;fhfg; gad;gLj;jj;jf;f ,uz;L mZFKiwfs; cs;sd.

1'  1'  1'  1'  1'  NkypUe;J fPohd mZFKiw NkypUe;J fPohd mZFKiw NkypUe;J fPohd mZFKiw NkypUe;J fPohd mZFKiw NkypUe;J fPohd mZFKiw ( (Top-down approach)

² kur;nrJf;F Ntiyahsu; xUtu; kur;nrJf;F Ntiyg;ghnlhd;iw vt;thW

nra;fpd;whu; my;yJ kuNtiyahs; xUtu; Nkirnahd;iw vt;thW

nra;fpd;whu; vdf; fye;JiuahLq;fs;. kunkhd;iwj; jwpj;J mupkuj;ijj;
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jahu;g;gLj;jpf; nfhs;tNj KjyhtJ gbKiwahFk;. ,Wjpapy; Njitahd

nghUs; mikj;Jf; nfhs;sg;gLk;. ghupa tPz;tpuaj;ijAk; Vw;gLj;jpa

gpd;dNu ,g;gzp epiwtilAk;.

,NjNghy;> ghupa mikg;Gf;fspy; Muk;gpj;J gUkidf; Fiwj;J nry;tjhy;>

eNdh mikg;Gf;fis Mf;fpf; nfhs;syhk;. cjhuzk;: jpupnghwpaplypy;

(milling) nrJf;Fjy; (etching).

² ,e;j mZFKiwapy; eNdh kl;lj;ij miltjpy; gy tiuaiwfs;

cs;sd. vdpDk;> Ez; kpd;nghwpapay; (MEMs) > eNdh kpd; nghwpapay;

(MEMs) fUtpfspy; ,k;Kiw nghJthfg; gad;gLj;jg;gLfpd;wJ.

khztUf;F Ez;zsthf;fk; (miniaturization) %yk; mikf;fg;gl;l

fl;likg;Gf;fSf;fhd cjhuzq;fis toq;Fq;fs;.

cjhuzk; : fzpdp Chip (Intel 2007) i - pod.

2'2'2'2'2' fPopypUe;J Nky; mZFKiw fPopypUe;J Nky; mZFKiw fPopypUe;J Nky; mZFKiw fPopypUe;J Nky; mZFKiw fPopypUe;J Nky; mZFKiw (Bottom up approach  &

,J ,aw;ifahdJ mikg;Gf;fis cUthf;Fk; tpjkhFk;.

,aw;ifahdJ kdpjid vt;thW cUthf;fpaJ?>

fPopUe;J Nky; mZFKiw vd;gJ> %yf;$Wfspy; my;yJ

rlg;nghUspd; Vida mbg;gilahd Mf;f myFfs; xOq;fhfr;

Nru;tjhy;> mikg;Gf;fs; my;yJ fUtpfs; fl;bnaOg;gg;gLtjhFk;.

,e;j mZFKiw NkYk; rpf;fyhdjhapDk;> eNdh fUtpfis

mikg;gjpy; ngupJk; ntw;wpfukhdjhFk;.

fyq;fs; xd;WNru;jy;.

fuz;b

kpd;fyk;

kpd;Kyhkply;
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² fpupj;jd; mZf;fisf; ifahz;L mikf;fg;gl;l ,yr;rpid nraw;ifahf

mZf;fisf; ifahs;tjhy;> eNdh mikg;Gf;fis cUthf;Ftjw;fhf

nra;ag;gl;l KjyhtJ Kaw;rpahFk; (fPopypUe;J Nky; mZFKiw).

² ,aw;ifahd rpy eNdh njhFjpfs;,aw;ifahd rpy eNdh njhFjpfs;,aw;ifahd rpy eNdh njhFjpfs;,aw;ifahd rpy eNdh njhFjpfs;,aw;ifahd rpy eNdh njhFjpfs;

1'  fyk;

² eNdh njhopy;El;gk; Gjpanjhd;wy;y. kdpjf; fyk;> jhtuf; fyk;

Mfpa ,uz;Lk; ,aw;ifahd eNdh njhopw;rhiyfs; vdf;

fUjg;gLfpd;wd. fyj;jpDs; epfOk; rfy njhopy;fSk; eNdh

nraw;ghLfshFk;.

cjhuzk; (i) Rthrk;

(ii) Gujj; njhFg;G

(iii) xspj;njhFg;G

2'  jhkiu ,iyapd; ePu;g; gaj;jd;ik (jhkiu tpisT)

² jhkiu tpistpd; (Lotus effect ) ngsjpftpaiy tpsq;fpf;

nfhs;tjw;fhf Nkw;gug;nghd;wpd; kPJ cs;s ePu; Jspnahd;wpd; kPJ

njhopw;gLk; tpirfspd;ghy; ftdQ; nrYj;j Ntz;Lk;.

cU 15.7.3 : jpz;k Nkw;gug;nghd;wpy; cs;s jputj; Jspnahd;wpd;cU 15.7.3 : jpz;k Nkw;gug;nghd;wpy; cs;s jputj; Jspnahd;wpd;cU 15.7.3 : jpz;k Nkw;gug;nghd;wpy; cs;s jputj; Jspnahd;wpd;cU 15.7.3 : jpz;k Nkw;gug;nghd;wpy; cs;s jputj; Jspnahd;wpd;cU 15.7.3 : jpz;k Nkw;gug;nghd;wpy; cs;s jputj; Jspnahd;wpd;

 kPJ njhopw;gLk; tpirfs;. kPJ njhopw;gLk; tpirfs;. kPJ njhopw;gLk; tpirfs;. kPJ njhopw;gLk; tpirfs;. kPJ njhopw;gLk; tpirfs;.

Mtp

jputk;

jpz;kkjpz;kkjpz;kkjpz;kkjpz;kk;
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Nkw;gug;nghd;wpd; kPJ cs;s jputj; Jspapd; gbtkhdJ jpz;k - jput

tyaq;fSf;F ,ilapyhd NfhL (r
s,L 

) > jpz;k Mtp tyaq;fSf;F

,ilapyhd NfhL (r
s,V
) kw;Wk; jput - Mtp tyaq;fSf;F ,ilapyhd

NfhL (r
L,V

 ) Mfpa tyaj; njhLiff; NfhLfs; %d;Wf;Fk; Clhfj;

njhopw;gLk; tpirfshy; jPu;khdpf;fg;gLk;. %d;W tpirfspd; tpisthf

xl;Lnkhj;j Nkwgug;gpOtpir (Nkw;gug;G mynfhd;Wf;F rf;jp)

tpahf;fpahdQ; nra;ag;gLk;.

njhLiff; Nfhzk; θ MdJ> Neubahf> %d;W Nkw;gug;G ,Otpirfspd;

mjhtJ  ngWkhdq;fspy; jq;fpapUf;Fk;.

ePu; tpUk;Gk; Nkw;gug;Gf;fspy;  fuLKuLj;jd;ikahdJ> <ukhf;Fk; jpwid

mjpfupf;Fk; ( θ < 900 ). vdNt> jputj; JspahdJ ePu; tpUk;Gk; Nkw;gug;gpDs;

GijAk;. ePu;g;gha Nkw;gug;Gfspy; <ukhFk; jpwd; FiwthdJ (θ > 900 ).

fulhd ePu; ntWf;Fk; Nkw;gug;nghd;wpid <ukhf;FjyhdJ> rf;jpia

mjpfg;gLj;Jk; xU nrad;KiwahFk;. mjd; tpisthf miktJ> ePupd;ghy;

js;Sif mjpfupj;jyhFk;. rf;jpiag; nghWj;jkl;by; jputj;Jspf;F kpf

Neakhd epiyaikg;ghf miktJ> "Mzpf;fl;bypy; gLj;jpUf;Fk;

khah[hyf;fhud;" Nghd;W Kisfspy; mike;jpUj;jyhFk;.

Ref :http://lotus-shower.isunet.edu/the_lotus_effect.htm

² Nano sphere   -,aw;if %yk; fpilf;Fk; Mw;wy; Jzpkzpfis

cyu;thfTk;> Jha;ikahfTk; itj;jpUf;f cjTfpd;wJ.

Nano Sphere           Kbg;G (Nano Sphere finish) nra;ag;gl;l Jzpkzpfs;

ePUf;Fk; njhy;iyjUk; fiwfSf;Fk; ,lkspf;fkhl;lhJ. eNdh

njhopy;El;gj;ij mbg;gilahff; nfhz;l gupfupg;gpdhy; Jzpkzpfs;

ePu;j;jilj;jd;ikiag; ngWk;. ,J mtw;wpd; Ra Rj;jpfupg;G ,ay;Gf;Fk;>

ePz;lfhyg; ghtidf;Fk; fhuzkhfpd;wJ.

ePu; tpUk;Gk; fulhd Nkw;gug;gpd;

kPJ cs;s jputj;Jsp Kis

ntspfSs; GijAk;.

ntWg;ghd fulhd  Nkw;gug;gpd;

k PJ cs ;s j p utj ;Js p

Kisfspd; kPJ  ,Uf;;Fk;.
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3'  3'  3'  3'  3'  gy;ypg; ghjk;.gy;ypg; ghjk;.gy;ypg; ghjk;.gy;ypg; ghjk;.gy;ypg; ghjk;.

eypthditAk;> ngUk;ghyhd re;ju;g;gj;jpy; Gwf;fzpg;gLgitAkhd te;ju;

thypR tpirfs;> ikf;FNuh kw;Wk; eNdh kl;lj;jpy; ftdj;jpy; vLf;f

Ntz;baitahf cs;sd. mjhtJ Gwf;fzpj;Jtpl Kbahjitahf

cs;sd. gy;ypapd; cs;sq;fhypy; JLg;Gfs; (spatulas) kpfr;

rpwpaitahifahy;> mit Nkw;gug;Gf;F kpf mzpj;jhf mikAk;. xU

JLg;Gf;Fk;> Nkw;gug;Gf;Fk; ,ilNa Vwj;jho 0.4 Nµ  te;ju;thypR

ftu;r;rp tpir cUthFk;. ,J ftdj;jpnyLf;fj;jf;f msTf;F

ngupanjhd;whfj; njupatpy;iy. vdpDk;> gy;ypapd; xU fhypy; cs;s

kpy;ypad; fzf;fhd jLg;Gfisf; fUJifapy;> mit vy;yhtw;wpdhYk;

$l;lhf cUthf;fg;gLk; nkhj;j tpir 10 N  mjhtJ 2.25 ,wj;jy;

msthdJ.

gy;ypfSf;F fz;zhb kPJ gazpf;f

KbAk;. mjd; kPJ jiyfPohf epw;fTk;

KbAk;. ,J vg;gbr; rhj;jpakhfpd;wJ.

 ePu;j;jd;ik cau;thdJ. ePbj;j ciog;Gk; ghJfhg;Gk;.
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² 20Mk; Ehw;whz;Lf;fhd eNdh njhopy;El;gk;20Mk; Ehw;whz;Lf;fhd eNdh njhopy;El;gk;20Mk; Ehw;whz;Lf;fhd eNdh njhopy;El;gk;20Mk; Ehw;whz;Lf;fhd eNdh njhopy;El;gk;20Mk; Ehw;whz;Lf;fhd eNdh njhopy;El;gk;

uprl; /ngd;kd; (1965- ngsjpftpay; Nehgy; gupR ngw;wtu;)

vd;gtuhy; 1957 jpnrk;gu; 29Me; jpfjp fypNghdpah

njhopy;El;g epWtdj;jpd; (Caltech) mnkupf;f ngsjpftpaw;

fof Mz;Lf; $l;lj;jpy; elj;jpa Gfo;ngw;w tpupTiuapy;

mtu; gpd;tUkhW Fwpg;gpl;lhu;.

"mbapy; /ghjj;jpy; /JLg;gpy; jhuhskhf ,lkpUf;fpwJ."

"gpupl;lhdpf;fh fiyf; fsQ;rpaj;jpd; 24 mjpfhuq;fisAk;

Vd; ehk; Fz;Lrpj; jiynahd;wpy; vOj KbahJ?."

² ,r;re;ju;g;gj;jpy; eNdh njhopy;El;gj;jpd; tuyhw;iw tpsf;Fq;fs;.

eNdh fhyr; rl;lfk; (eNdh fhyr; rl;lfk; (eNdh fhyr; rl;lfk; (eNdh fhyr; rl;lfk; (eNdh fhyr; rl;lfk; (Time line)

eNdh jputpaq;fs;.eNdh jputpaq;fs;.eNdh jputpaq;fs;.eNdh jputpaq;fs;.eNdh jputpaq;fs;.

eNdh jputpaq;fisg; gpd;tUkhW tifg;gLj;jyhk;.

1'  fspia mbg;gilahff; nfhz;lit

2'  fhgid mbg;gilahff; nfhz;lit

3' mNrjd

vdNt> eNdh jputpankhd;wpy; Fiwe;jgl;rk; xU gupkhzkhdJ NkYk;

1 - 100 nm tPr;rpDs; mikjy; Ntz;Lk;.

gupkhz mbg;gilapyhd ghFghL

² 2-D mikg;Gf;fs; (1 - D  jhq;fp): xU gupkhzk; khj;jpuk;  1 - 100 nm

tPr;rpy; mlq;Fk;.

² nky;ypa gbtq;fs;. (The films)

² jsr; nrhl;Lf; Nfzpfs; (Planar Quantum W ells)

² 1-D mikg;Gf;fs; (2 - D jhq;fp):  ,uz;L gupkhzq;fs; khj;jpuk; 1 - 100 nm

tPr;rpy; mlq;Fk;.
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² eNdh fk;gp

² nrhl;Lf; fk;gp (Quantum wires)

² eNdh Nfhy;

² eNdh Foha;.

² 0-D mikg;G (3 - D jhq;fp) :  %d;W gupkhzq;fSk; 1 - 100 nm tPr;irr;

Nru;e;jit.

² eNdh Jzpf;iffs;.

² nrhl;Lg; Gs;spfs; (Quantum dots).

1' 1' 1' 1' 1' fspia mbg;gilahff; nfhz;l eNdh jputpaq;fs;fspia mbg;gilahff; nfhz;l eNdh jputpaq;fs;fspia mbg;gilahff; nfhz;l eNdh jputpaq;fs;fspia mbg;gilahff; nfhz;l eNdh jputpaq;fs;fspia mbg;gilahff; nfhz;l eNdh jputpaq;fs;

²²²²² fspapd; fl;likg;Gfspapd; fl;likg;Gfspapd; fl;likg;Gfspapd; fl;likg;Gfspapd; fl;likg;G

gy;NtW tifahd fspf;fdpaq;fs; ngUe;njhifahf cs;sd. fspf;

fdpaq;fspd; mikg;G fhuzkhf Vw;gLk; jdpj;Jtkhd ,urhad>

njhopw;ghl;L ,ay;Gfs; mtw;Wf;Ff; fpilf;fpd;wd. vdpDk;> rfy

fsp tiffspYk; miktpy; NtWgl;l mbg;gilahd ,uz;L

%yf;$Wfs; khj;jpuNk cs;sd. fspf;fdpaq;fspy; cs;s ,e;j ,uz;L

mbg;gilahd Mf;f myFfs; rpypf;fh ehd;Kfp> mYkpdpak;

vz;Kfp MFk;.

cjhuzk;

nkhd;w;nkhupnyhidw;W (Montmorillonite) vd;gJ> jl;L mikg;Gila>

,aw;ifahff; fhzg;gLk; 2:1 gilaikg;Gila

,Rnkf;ill;L (smectite) xU fspf; fdpakhFk;.

jdpj;jdpahd ,U jl;lq;fisf;  (platelets)

fUJifapy;> xU eNdh kPw;wu; jbg;Gilait.

vdpDk;> mtw;wpd; Nkw;gug;G gupkhzk; nghJthf

300 nm njhlf;fk; 600  eNdh kPw;wupYk;  $Ljyhf

,Uf;f ,lKz;L. vdNt> mtw;wpd; mk;r tpfpjk;

(Aspect ratio) mrhjhuzkhf cau;thf ,Uf;Fk;.

mk;r tpfpjk;  = jl;L tpl;lk; / jbg;G
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² fspia mbg;gilahff; nfhz;l eNdh jputpaq;fspd; gpuNahfq;fs;.fspia mbg;gilahff; nfhz;l eNdh jputpaq;fspd; gpuNahfq;fs;.fspia mbg;gilahff; nfhz;l eNdh jputpaq;fspd; gpuNahfq;fs;.fspia mbg;gilahff; nfhz;l eNdh jputpaq;fspd; gpuNahfq;fs;.fspia mbg;gilahff; nfhz;l eNdh jputpaq;fspd; gpuNahfq;fs;.

² gy;gFjpa fsp eNdh Nru;j;jpj; jputpaq;fs; (gy;gFjpa fsp eNdh Nru;j;jpj; jputpaq;fs; (gy;gFjpa fsp eNdh Nru;j;jpj; jputpaq;fs; (gy;gFjpa fsp eNdh Nru;j;jpj; jputpaq;fs; (gy;gFjpa fsp eNdh Nru;j;jpj; jputpaq;fs; (Polymer clay

nanocomposites)

Nru;j;jp;j; jputpak; (composite) vd;gJ ngsjpf uPjpapy; xd;Wf;nfhd;W

NtWgl;l ,uz;L my;yJ ,uz;Lf;Fk; Nkw;gl;l jputpaq;fspd; $l;Lr;

nraw;ghl;Lj; jputpakhFk;. Nrhj;jpj; jputpaq;fspd; ,ay;Gfs; mtw;wpd;

$Wfshf cs;s Nru;j;jpj; jputpa cw;gj;jpapd; NghJ> nghJthf ,uz;lhk;

tyakhf mNrjd gilaikg;Gj; jputpaq;fs; gad;gLj;jg;gLk;. eNdh

Nru;khdj; jputpaq;fspd;  (nanocomposites) mNrjdj; jputpaj;jpy;

Fiwe;jgl;rk; xU gupkhzk;  100 nm msitf; nfhz;bUj;jy; Ntz;Lk;.

gy;gFjpak; / fsp eNdh Nru;khdj; jputpaqfs;> gutyhff; fhzg;gLk;

Nru;khdj; jputpaq;fSs; xd;whFk;.

,aw;ifahd kw;Wk; nraw;ifahd eNdh Nru;khdj; jputpaq;fs; cs;sd.

,aw;ifahd Nru;khdj; jputpaq;fs; : vd;Gfs;> ,ioaq;fs.;

nraw;ifahd  Nru;khdj; jputpaq;fs; : ieNyhd; 6> 6 / fsp. (1988,y;

nlhNahl;lh FOtpduhy; fz;Lgpbf;fg;gl;l KjyhtJ eNdh Nru;khdj;

jputpak; nlhNahl;lh thfdq;fspy; Neugl;bif (timer belt) fspy;

gad;gLj;jg;gLfpd;wJ.) ,J xU fsp wg;gu; Nru;khdj; jputpakhFk;.
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² gy;gFjpa fspeNdh Nru;khdj; jputpaq;fspd; ,ay;Gfs;.gy;gFjpa fspeNdh Nru;khdj; jputpaq;fspd; ,ay;Gfs;.gy;gFjpa fspeNdh Nru;khdj; jputpaq;fspd; ,ay;Gfs;.gy;gFjpa fspeNdh Nru;khdj; jputpaq;fspd; ,ay;Gfs;.gy;gFjpa fspeNdh Nru;khdj; jputpaq;fspd; ,ay;Gfs;.

jha;g; gy;gFjpa my;yJ ghuk;gupa gy;gFjpa Nru;khdj; jputpaq;fSld;

xg;gpLifapy;> gy;gFjpa fsp eNdh Nru;khdj; jputpaq;fspy;> ngsjpf

,ay;Gfs; Nkk;gLj;jg;gl;Ls;sd. ntg;gTWjp> nghwpKiw cWjp> Fiwthd

thA Eioak;> cau;thd fiug;ghndjpu;j;jd;ik> vjpu;ghw;wy; jil Nghd;wit

Nkk;gl;l ngsjpf ,ay;Gfspy; mlq;Fk;.

2) fhgid mbg;gilahff; nfhz;l eNdh jputpaq;fs;.fhgid mbg;gilahff; nfhz;l eNdh jputpaq;fs;.fhgid mbg;gilahff; nfhz;l eNdh jputpaq;fs;.fhgid mbg;gilahff; nfhz;l eNdh jputpaq;fs;.fhgid mbg;gilahff; nfhz;l eNdh jputpaq;fs;.

Jha jpz;k fhgdhdJ ituk;> fhupak; Mfpa ,uz;L ngsjpf tbtq;fspy;

khj;jpuNk fhzg;gLk; vDk; ek;gpf;if 1980fspd; eLg;gFjp tiuapy;

fhzg;gl;lJ. ituKk;> fhuPaKk; ngsjpf mikg;gpYk;> ,ay;GfspYk;

NtWgl;litahFk;. vdpDk;> mit ,uz;bYk; gq;fPl;Lg; gpizg;Gf;fshy;

gpize;j mZ tiyaikg;Ng fhzg;gLfpd;wJ. fhgdpd; ,t;thwhd

xd;Wf;nfhd;W NtWgl;l ngsjpf tbtq;fs; gpwjpUg;gq;fs; vdg;gLfpd;wd.

Xu; ,uhl;rr gq;fPl;L tY %yf;$whd ituj;jpy; fhgd; mZf;fs; 

3
sp

fyg;G

epiyapy; fhzg;gLfpd;wd.

fhuPak; gil mikg;igf; nfhz;lJ. xt;Nthu; gilapYk; mZf;fs;

mike;Js;s tpjKk;> gilfs; xd;nwhnlhd;W tpyfp mike;Js;s tpjKk;

gpd;tUk; glj;jpy; fhl;lg;gl;Ls;sJ.

xU gilapYs;s mZf;fs;

gilfspd; njhFjp
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xt;Nthu; fhgd; mZTk; %d;W ,yj;jpud;fisg; gpuNahfpj;J maypYs;s

%d;W fhgd; mZf;fSld; rpf;kh gpizg;Gf;fis cUthf;Ffpd;wd. vdNt>

gpizg;G kl;lj;jpy;> Xu; ,yj;jpud; kPjpahFk;. xt;Nthu; fhgd; mZtpYk;

cs;s ,e;j "Nkyjpf" ,yj;jpud; xU gilapy; cs;s xl;Lnkhj;j mZj;jsk;

KOtjpYk; ,lg;gl;bUf;Fk;. mit ,dpAk; Xu; mZTf;Nfh Xu;

mZr;;Nrhbf;Nfh tiuaiwg;gl;bUf;fkhl;lh. KO mZg; gilnaq;Fk;

guk;gpapUf;Fk; RahjPdk; mtw;Wf;F cz;L.

²²²²² Gy;yuPd; Gy;yuPd; Gy;yuPd; Gy;yuPd; Gy;yuPd; ^Fullerene &

1982 ,y; f];ld; iw];; gy;fiyf;fof uprl; ];Nkhyp>

nuhgl; fu ;y ; kw;Wk; ,q;fpyhe;J rhnrf;];

gy;fiyf;fof `up FNuhl;Nklh MfpNahupd;

jiyikapyhd Muha;r;rp FOtpdu; Xu; mupa

fz;Lgpbg;ig cyfpw;F mspj;jhufs;;. mtu;fs;>

typikahd Nyru; fjpu;g;igg; gad;gLj;jp> fhuPa

khjpupnahd;wpid Mtpahf;fp> `Pypak; thA

xl;lnkhd;wpidg; gp;uNahfpj;J> fhgd; Mtpia

jpzpTj; jpUrpakhdpnahd;wpd;ghy; topg;gLj;jpdu;. mg;NghJ jpUrpakhdpapy;

fhgd; mZj;Jfs;fSf;F xg;ghd NfhLfs; gjpthfpd. mtw;Ws; 60 fhgd;

mZf;fisf; nfhz;l %yf;$nwhd;wpd;  (C
60
) NfhL kpfr; nrwpthff;

fhzg;gl;lJ.   C
60 
nfhj;Jfs; ,t;thwhf ,yFthf cUthtjw;Fj; fhuzj;ij

Muha;r;rpf; FOtpdu; ghu;f;ifapy;> fhgdpd; Gjpa gpwjpUg;gnkhd;W cs;sJ

vdf; Fwpg;gpl;ldu;. mJ Nfhs tbtKk; 32 Kfg;Gf;fisAk; nfhz;lJ.

mjhtJ xU cijge;J Nghd;w Kfg;Gf;fis nfhz;lJ. mjhtJ xU

cijge;J Nghd;W 12 Iq;NfhzpfisAk; 20 mWNfhzpfisAk; nfhz;lJ.

Kjd; Kjyhf Nfhs tbtf; $iuAld; fl;lq;fis ̂geodoms& epu;khzpj;j

gf;kpdp];lu; Gyu; vDk; fl;llf; fiyQupd; Qhgfhu;j;jkhf ,e;j %yf;$Wf;Fk;

mtuJ ngau; ,lg;gl;lJ. mjw;fika cijge;J tbTila C
60 
%yf;$w;Wf;F

"gf; kpdp];lu; GyuPd;" vdg; ngauplg;gl;lJ. "gf;fp ge;J" ^bucky ball& vd;gJ

mjd; FWk; ngauhFk;.

,f;fz;Lgpbg;gpd; gpd;du;> jdpNa fhgd; mZf;fshyhd ,jw;F xg;ghd

NkYk; gy fhgd; %yf;$Wfs; ̂C
36 
" C

70 
" C

76 
"C

84 
& fz;Lgpbf;fg;gl;ld. "gf;fp

ge;J" Nghd;W ,itAk; fhgdpd; gpwjpUg;gq;fshf ,dq;fhzg;gl;ld. ,e;j

Gjpa fhgd; %yf;$w;W tif Gy;yuPd; (Fullerene) vdg;gLfpd;wJ.

Iq;NfhzpfSk;> MW NfhzpfSk; Nru;tjhNyNa Gy;yuPd; Nfhstbtj;ijg;

ngWfpd;wJ.
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² gapw;rpgapw;rpgapw;rpgapw;rpgapw;rp : gf;fp ge;J ^bucky ball& tbtj;ij fl;bnaOg;GkhW khztiu

topg;gLj;Jq;fs;.

² fhgd; eNdh Foha;fs;.fhgd; eNdh Foha;fs;.fhgd; eNdh Foha;fs;.fhgd; eNdh Foha;fs;.fhgd; eNdh Foha;fs;.

,it 1991,y; ,[pkh vd;gtupdhy; fz;Lgpbf;fg;gl;lJ. fhgdpd; Gjpa

gpwjpUg;gkhfpa> Gy;yuPdpd; jdpj;Jtkhd ,ay;Gfs; cijge;J tbt

%yf;$Wfspy; khj;jpuk; Kbe;Jtpltpy;iy. fhgdpd; mZf;fSf;F ePz;l

cUis tbthd Foha ;fisAk ; cUthf ;f KbAk ; vd ;gJk ;

fz;Lgpbf;fg;gl;lJ. ,it njhlf;fj;jpy; gf;fp Foha;fs; (bukytubes)

vdg;gl;ldthapDk;> ,g;NghJ mit fhgd; eNdh Foha;fs;  ^CNT&

vdg;gLfpd;wd. ,k;%yf;$Wfs; FohAUthdit.

eNdh Foha;fSk;> Nfhs tbtg; gf;fpge;Jfs; mlq;Fk; Gy;yuPd; mikg;Gf;

FLk;gj;jpd; mq;fj;Jt mikg;Gf;fshFk;. eNdh Foha;fspd; ,uz;L

me;jq;fSk; ghjp gf;fp ge;Jfspdhy; %lg;gl;bUf;f ,lKz;L. mtw;wpd;

tpl;lKk;> ePsKk; rpy eNdh kPw;wu; tiuapy; fhzg;glyhk;. mf;Foha;fs;

mtw;wpd; gUkDf;F mikaNt ngauplg;gl;Ls;sd. eNdh Foha;fs;

gpd;tUkhW tifg;gLj;jg;gLk;.

^i& jdpr;Rtu; eNdh Foha;fs;. ̂single walled nanotubes - SWNT &

^ii& gy;Rtu; eNdh Foha;fs; ̂multi walled nanotubes -  MWNT&
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gpuNahf nrhl;L ,urhadtpay; Fwpg;ghf> xgpl;ly; fyg;G %yNk eNdh

Foha;fspd; gpizg;Gj; jd;ik tpgupf;fg;gLfpd;wJ. fhuPak; Nghd;Nw eNdh

Foha;fspYk; rfy ,urhadg; gpizg;Gf;fSk;  sp2 gpizg;igf; nfhz;lJ.

ituj;jpd;   sp3  gpizg;Gf;fis tpl mjpfrf;jp nfhz;l ,g;gpizg;G

mikg;G> ,k;%yf;$WfSf;NfAupa jdpj;Jtkhd rf;jpia Vw;Wfpd;wJ.

eNdh Fohia RakhfNt mit te;ju;thypR tpirfshy; jf;fitf;fg;gLk;.

Mf;fj; jd;ikapd;gb fhgd; eNdh Foha;fSf;F rpwg;ghd %d;W Nfj;jpu

fzpj mikg;Gf;fs; ,Uf;f ,lKz;L.

^i& Gak; jhq;fpf; fjpiu ̂Armchair&

îi& tisnesp ̂Zig-zag&

îii& ifuy;  ̂Chiral&

² khztUf;F fhgd; eNdh Fohnahd;wpd; fljhrp khjpupnahd;wpid mikf;f

re;ju;g;gk; mspAq;fs;.

gapw;rpgapw;rpgapw;rpgapw;rpgapw;rp (

^i& Kjypy; vz;fsw;w fpuhgPd; jsnkhd;W tiuAq;fs;. fpuhgPd; jsq;fSf;F

vz;zpLk; nghWg;ig khztuplk; xg;gilAq;fs;.
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îi& gpd;du; ntspg;Gwj;Nj cs;s mWNfhz tpspk;igr; #o fU epwf;

Nfhl;bd; topNa ntl;Lq;fs;. ,Wjpapy; fljhrpapd; KO> ntspg;gFjpAk;>

thw;;gy;nyhd;wpd; tbtj;jpy; KbtilAk;.

îii& ,dp eNdh Fohapd; khjpupia mikf;f Kay;Nthk;. NkNy glj;jpy;

fhl;bAs;sJ Nghd;W tis-nesp tbt khjpupnahd;iw mikf;Fk;

Kaw;rpapNyNa ehk; <Lgl;Ls;Nshk;.

vkJ Nehf;fk; xU Gs;spapy; njhlq;fp mNj Gs;spapy; Kbg;gjhFk;.

xUifapd; ngU tpuYf;Fk;> kw;WnkhU tpuYf;Fk; ,ilNa njhlf;fg;

Gs;spia  ^0" 0& itj;J kw;iwa ifia RUl;ba jsj;ijr; Rw;wp

vz;Ztjw;fhfg; gad;gLj;jp njhlq;fpa ,lj;jpy; Kbf;f Kaw;rp

nra;Aq;fs;. mjhtJ kPz;Lk; njhlf;fg;Gs;spia mikAk; tiuapy;>

Fohiar; Rw;wp xt;nthU fhgd; mZthf> - ^1"0& ^2"0& ^3"0& ^4"0& ^5"0&

vd;wthwhf fzf;fpl;Lr; nry;Yq;fs;. ,ijr; nra;tPu;fshapd;> ePq;fs;

vspikahd fhgd; eNdh Fohnahd;wpd; khjpupnahd;wpid Mf;fpAs;sPu;fs;.

^Ref: www.mrsec.wisc.edu&

²²²²² fhgd; eNdh Foha;fspd; ,ay;Gfs;.fhgd; eNdh Foha;fspd; ,ay;Gfs;.fhgd; eNdh Foha;fspd; ,ay;Gfs;.fhgd; eNdh Foha;fspd; ,ay;Gfs;.fhgd; eNdh Foha;fspd; ,ay;Gfs;.

² c-c gq;fPl;L tYg; gpizg;G kw;Wk; Xukw;w mWNfhz> tiy fhuzkhf

kpf typikahd nefpo;j;jd;ikAila %yf;$w;Wj; jputpakhFk;.

² aq;fpd; Fzfk; kpf cau;thdJ. mJ   1T Pa   MFk;. ̂mYkpdpaj;jpw;F

700 G Pa   MFk;. fhgd; ehu;fSf;F 700 G Pa MFk;).

² ntg;gf; flj;jhW cau;thdJ.

² eNdh Foha; tiff;Nfw;g> kpd; flj;jhW NtWgLk;.

² fhgd; eNdh Foha;fspd; gpuNahfq;fs;.fhgd; eNdh Foha;fspd; gpuNahfq;fs;.fhgd; eNdh Foha;fspd; gpuNahfq;fs;.fhgd; eNdh Foha;fspd; gpuNahfq;fs;.fhgd; eNdh Foha;fspd; gpuNahfq;fs;.

jdpf; fyg;gilj;jbg;gpy; ngwf; $bajhf ,Uj;jy; fhgd; eNdh

Foha;fspd; ngsjpf ,ay;GfSs; xd;whFk;. mjhtJ mtw;wpd; jbg;G

kdpjj; jiykapupd;  1$50"000 MFk;.

²²²²² jl;ilg; gly; fhl;rpj; jpiufs;jl;ilg; gly; fhl;rpj; jpiufs;jl;ilg; gly; fhl;rpj; jpiufs;jl;ilg; gly; fhl;rpj; jpiufs;jl;ilg; gly; fhl;rpj; jpiufs; ^  ^  ^  ^  ^ Flat panel display screens & & & & &

eNdh Fohnahd;iw kpd; Gyj;jpy;

gpuNahfpg;gjhy;> rpwpa gPuq;fpnahd;W

Nghd;W eNdh Foha; me;jj;jpd;

Clhf ,yj;jpud;fs; ntsptplg;gLk;.

me;j ,yj;jpud;fis nghRgu ;

jpiunahd;wpd; ̂phosphor screen & kPJ
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tpor; nra;tjhy;> tpk;gnkhd;wpid cUthf;fyhk;. gy fk;gdpfs;

,j;njhopy;El;gj;ijg; gad;gLj;jp> ghuk;gupakhd njhiyf;fhl;rpf;

fUtpfspy; cs;s ghupa ,yj;jpud; Jtf;Ffis fzprkhd msT

rpwpaitahd fhgdpd; eNdh Foha; ,yj;jpud; Jtf;Ffisf; nfhz;L

gpujpaPL nra;Js;sd. tpQ;Qhdpfs; ,t;thwhd rpwpa Foha;fisg;

gad;gLj;Jthu;fshapd;> gupkhzq;fspy; Njitahd khw;wq;fisr; nra;J

Rtu;fspy; njhq;f itf;fj;jf;f fhl;rpj; jpiufis cw;gj;jp nra;ayhk;.

²²²²² eNdh Nru;khdj; jputpaq;fs;.eNdh Nru;khdj; jputpaq;fs;.eNdh Nru;khdj; jputpaq;fs;.eNdh Nru;khdj; jputpaq;fs;.eNdh Nru;khdj; jputpaq;fs;.

gy;gFjpa Nru;khdj; jputpaq;fspd; kpd; flj;jhw;Wf; $whfg;

gad;gLj;JtNj gy;Rtu; nfhz;l eNdh Fohapd;;  ^MWNT& KjyhtJ

gpuNahfkhfg; gjpthfpAs;sJ. epug;gpg; gy;gFjpaj;jpd; jd;ikapd;gb

5% epuk;gpdhy;   0'01 - 0'1 S/cm flj;jhiwg; ngwyhk;. epiykpd; Vw;wk;

Vw;WtjpYk; ghu;f;f Fiwthd flj;jhW kl;lk; NghJkhdjhFk;.

eNdh Nru;khdj; jputpaq;fistpl ke;jkhfTk;> rPuhfTk; Fspu;r;rpailaf;

fhuzkhFk; ey;y ntg;gf; flj;jhw;W ,ay;Gfs; fhgd; ehu;fSf;F

cz;L. vdNt> eNdh Nru;khdj; jputpaq;fis kpf ed;whf thug;Gr;

nra;ayhk;.

²²²²² Ijurd; fsQ;rpag;gLj;jy;.Ijurd; fsQ;rpag;gLj;jy;.Ijurd; fsQ;rpag;gLj;jy;.Ijurd; fsQ;rpag;gLj;jy;.Ijurd; fsQ;rpag;gLj;jy;.

vupnghUs; fynkhd;wpy; IjurDk;> xl;rprDk; jhf;fk; GupAk; NghJ kpd;

gpwg;gpf;fg;gLk;. cgtpisthf; fpilg;gJ ePuhFk;. ifj;njhopnyhd;Wf;fhf>

Ijurd; - xl;rprd; vupnghUs; fynkhd;W Njitahf cs;sjhapd;>

mjw;Fj; Njitahd Ijuridg; ghJfhg;ghff; fsQ;rpag;gLj;jp

itf;fj;jf;f Kiwnahd;wpid tpQ;QhdpfSf;Fk;> nghwpapayhsu;fSk;

Njbawpa Ntz;bNaw;gLk;. fhgd; eNdh Foha;fs; ,jw;F kpfg; nghUj;jkhd

xU khw;W topahFk;. fhgd; eNdh Foha;fSf;F Ijuridj; Njf;fpitf;Fk;

Mw;wy; cz;lhifahy;> Nkw;gb Nehf;fj;ij epiwT nra;J nfhs;tjw;fhf

ghJfhg;ghd> tpidj;jpwdhd> fpua tpisjpwDila Kiwnahd;wpid
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toq;Ffpd;wJ. eNdh Fohapd; fhgd; mZf;fSld; gpize;Js;s Ijurd;

mZf;fis ntg;gepiyiaAk; mKf;fj;ijAk; rw;W khw;Wtjdhy;

,yFthf tpLtpj;Jf; nfhs;syhk;.

²²²²² eNdh kl;l ,yj;jpudpay; eNdh kl;l ,yj;jpudpay; eNdh kl;l ,yj;jpudpay; eNdh kl;l ,yj;jpudpay; eNdh kl;l ,yj;jpudpay; / eNdh fzpg;G eNdh fzpg;G eNdh fzpg;G eNdh fzpg;G eNdh fzpg;G  ^ ^ ^ ^ ^nanocomputing&&&&&

tpQ;Qhdpfs; fhgd; eNdh Foha;fspd; nghwpKiw ,ay;GfisAk;> kpd;

,ay;GfisAk; gad;gLj;jp %yf;$w;W ,yj;jpudpay; fUtpfis

Mf;fpAs;sdu;. eNdh Foha;fis nea;aupnahd;wpDs;  ̂grid)  jhgpg;gjhy;>

eNdh Foha;fspd; ,ilntl;Lf;fs; (intersections&" jfty; gpw;Wf;fshf

^bits of information& khWk;. mtw;iw mope;J NghfhJ fsQ;rpag;gLj;jyhk;.

3'  3'  3'  3'  3'  mNrjd eNdh jputpaq;fs;.mNrjd eNdh jputpaq;fs;.mNrjd eNdh jputpaq;fs;.mNrjd eNdh jputpaq;fs;.mNrjd eNdh jputpaq;fs;.

^̂̂̂̂i& & & & & TiO
2
 eNdh Jzpf;iffs;.eNdh Jzpf;iffs;.eNdh Jzpf;iffs;.eNdh Jzpf;iffs;.eNdh Jzpf;iffs;.

ijj;Njdpak; <nuhl;irl;L Xu; xsp Cf;fpahFk;. ijj;Njdpak; xl;irl;L>

C;ffp tya ,ilntspr; rf;jpiatpl $Ljyhf rf;jp nfhz;l fopA+jhf;

fjpu;fshy; ^  & fjpubf;fg;gl;lhy; (irradiation) flj;jy; kw;Wk;

tYtsT tyaq;fspy; KiwNa ,yj;jpud;fSk;> JisahfTk; Njhd;Wk;.

,yj;jpud;fs; cau; jhf;fj;jpwDila jho;j;jy; mOj;jj;ijf;

nfhz;Ls;sNjhL> Jisfs; cau; jhf;fj;jpwd; nfhz;l xl;rpNaw;w

mOj;jj;ijf; nfhz;lJ. ,e;j ,uz;Lk;; Nru;tjhy;> Nrjdj; jputpaj;ijg;

gpupf;fj;jf;f Cf;fy; jhf;fq;fs; Jhz;lg;gLk;. ,J jtpu xsp Cf;fpapdhy;

jputpa Nkw;gug;gpy; Vw;gLj;Jk;> kpif ePu;tpUg;G ,ay;ghdJ khR vjpu;g;G

Jhk vjpu;g;G> fpUkp ePf;fy;> Ju;kzk; ePf;fp> Jha;ikahf;fk; Mfpa

,ay;GfSf;F fhuzkhfpd;wJ.
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TiO
2
 eNdh Jzpf;iffs;  ^ 40 nm   & xsp  Cf;fp xl;rpNaw;wj;jpdhy;

Nrjd khrhf;fpfis   C O
2 
 kw;Wk; H

2
O

 
 Mf khw;wkilar; nra;Ak;.

²²²²² TiO
2
      ,d; gpuNahfq;fs;.,d; gpuNahfq;fs;.,d; gpuNahfq;fs;.,d; gpuNahfq;fs;.,d; gpuNahfq;fs;.

² Qhapw;Wf; fyq;fspd; gpuNahfq;fs;.

Qhapw;Wf; fyq;fspy;  TiO
2
  jpUrpaj; Jyq;fiy nrwpthf;Ftjw;fhf

xsp czu;r;rpAila rhankhd;W gpuNahfpf;fg;gLk;. xspia mfj;JwpQ;Rk;

kpd;thahf rhak; g+rgl;l eNdh  TiO
2
  gad;gLj;jg;gLk;. vjpu;kpd;thahf

gpshw;wpdk; kpd;tha; gad;gLj;jg;gLk;. xsp czu;r;rpAila rhakhf

ngUk;ghYk; gad;gLj;jg;gLtJ Ru cNyhfj;ij mbg;gilahff; nfhz;l

Xu; cNyhf Nrjd rhakhFk;. fq;Fd; jhtuj;jpy; ,Ue;J ngw;w

FNshNuhgpy; Nghd;w ,aw;ifahd epwg;nghUs;fisAk; gad;gLj;jyhk;.

epwg;nghUspdhy; xsp mfj;JwpQ;rg;gl;lJk; jiu epiyapy; ,Ue;j

,yj;jpud;fs; Jhz;lg;gl;L> cau; rf;jp kl;lj;ij ehbr; nry;Yk;. jiu

epiyapy; Neu; Jisfs; vQ;Rk;. ,e;j cau; rf;jp ,yj;jpud;fs; eNdh

TiO
2 
,w;F ,lkhw;wg;gLtNjhL> nkhj;j eNdh Jzpf;iffSs; guTk;.

mg;NghJ mtw;Wf;F NkYk; eNdh TiO
2 
Jzp;f;iffs; re;jpf;Fk;.

Jhz;lg;gl;l ,yj;jpud;fs; Muk;g Jzpf;iffspy; nrd;wJ Nghd;Nw

,e;j eNdh Jzp;f;iffspd; ClhfTk; nry;Yk;. ,jw;fpilapy; gpd; -

kpd; njhlu;ig Nehf;fp <u;f;fg;gLk; ,yj;jpud;fs; kpd;Ndhl;lnkhd;iwg;
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gpwg;gpj;jthW ntspr;Rw;wpy; nry;Yk; (kpd;Ndhl;lk; vd;gJ ,yj;jpud;

Xl;lkhFk;). epwg;nghUspy; vQ;Rk; Neu; Jisfs; Clfj;jpy; jho;j;Njw;w

(redox) ,iznahd;wpdhy; (,q;F mad;fs;) gupkhw;wg;gLk; ,yj;jpud;fs;

%yk; eLepiyahf;fg;gLk;. ,jd; %yk; Rw;wpy; Vw;w tl;lk; g+u;j;jpailAk;.

² tspia Rj;jpfupj;jy;.tspia Rj;jpfupj;jy;.tspia Rj;jpfupj;jy;.tspia Rj;jpfupj;jy;.tspia Rj;jpfupj;jy;.

TiO
2
 ,dJ xspj; Jhz;ly;> xl;rpNaw;w Mw;wy;> tspapd; khRf;fis

ePf;Ftjw;Fk; gpupg;gjw;Fk; gad;gLj;jg;gLfpd;wJ. gad;gLj;Jk; jhf;f

Nrjdr; Nru;itfisr; rpiwg;gLj;jp ,urhad uPjpapy; Kjd;ikahf C O
2

kw;Wk; ePuhf xl;rpNaw;Wk;. ,e;j jhf;fthf;fpfs;> miw ntg;gepiyapYk;

Gwf;fzpf;fj;jf;f mKf;fj;jpYk; njhopw;gLk;. vdNt mtw;iw

ntg;gNkw;wy;> tspa+l;ly;> tsp gjdhf;fy; njhFjpfSld; ,yFthf

xd;wpizf;fyhk;.

²²²²² gw;wPupanyjpup tpisTfs;. (gw;wPupanyjpup tpisTfs;. (gw;wPupanyjpup tpisTfs;. (gw;wPupanyjpup tpisTfs;. (gw;wPupanyjpup tpisTfs;. (Antibacterial coatings)))))

xsp Cf;fpahdJ> gw;wpupahf; fyq;fisf; nfhy;Yk;. mj;NjhL mtw;iwg;

gpupj;jopf;Fk;. gw;wPupaf; fyq;fs; Nkw;gug;ig %bapUf;Fk; NghJk;> fyq;fs;

njhlu;e;Jk; ngUFk; NghJk;> xspj; jhf;fk; epfOfpd;wikahy; NtW

ve;j gw;wPupah vjpupiaAk; tpl   TiO
2
  xsp Cf;fp tpidj;jpwd; kpf;fjhFk;.

fyq;fs; ,we;j gpd;du;> ,Wjp tpisthfj; Njhd;Wk; er;Rf;fs; (toxins)

$l xsp Cf;fpj; njhopw;ghL fhuzkhf moptjhf vjpu;;ghu;f;fg;gLfpd;wJ.

TiO
2
 rpijtiltjpy;iyahifahy;> mjd; gw;wPupah vjpup tpisT ePz;l

fhyk; ePbf;fj;jf;fJ. nghJthf TiO
2
 MdJ fpUkp nfhy;yp ,ay;igg;

nghWj;jkl;by; typikkpf;fjhFk;. TiO
2
it mbg;gilahff; nfhz;l

tpisTfs; njhw;Wg; guk;giyf; Fiwg;gjw;Fk;> ePu;g;gPld njhFjp

eyptile;j Nehahspfs; vjpu;Nehf;Fk; miw$ty;fisf; Fiwg;gjw;Fk;>

itj;jpahriyfspYk;> ftdpg;G epiyaq;fspYk; (nursing homes)

gad;gLj;jg;gLfp;d;wJ. nghJkf;fspd; Rfhjhuj;ij Nkk;gLj;Jtjw;fhf

mJ ghlrhiy Nghd;w nghJ ,lq;fspYk; FLk;gj;jpd; MNuhf;fpaj;ij

Nkk;gLj;Jtjw;fhf rikayiwfspYk; Fspayiw Nghd;wtw;wpYk;

gad;gLj;jg;gLfpd;wJ.
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^̂̂̂̂ii& & & & & fhe;j eNdh Jzpf;iffs;.fhe;j eNdh Jzpf;iffs;.fhe;j eNdh Jzpf;iffs;.fhe;j eNdh Jzpf;iffs;.fhe;j eNdh Jzpf;iffs;.

fhe;j eNdh Jzpf;iffis Gw fhe;jg; Gynkhd;wpy; ifahsyhk;.

mj;Jzpf;iffs; ,Uk;G>epf;fy;> Nfhghw;W Nghd;w %yfq;fshYk; mtw;wpd;

Nru;itfshYk; Mdit. Cf;fy;> capu; kUj;Jttpay;> fhe;j gupT

tpk;gkhf;fy;> #oy; gupfupg;G Mfpa Jiwfspy; Muha;r;rpfspd; Ftpikakhf

,j;Jzpf;iffNs mike;jd.

fhe;j eNdh Jzp;f;iffSf;fhd cjhuzq;fs;:  Fe, Fe
2
O

3
,  Fe

3
O

4
,  NiO,

CoO
2
.

²²²²² gpuNahfq;fs;.gpuNahfq;fs;.gpuNahfq;fs;.gpuNahfq;fs;.gpuNahfq;fs;.

capu; xg;gpd;ik> rpwpa gUkd;> mjpEz;Gy fhe;j elj;ij> ghupa Nkw;gug;Gg;

gug;gsT Mfpad fhuzkhf capu; kUj;Jtj; Jiwapy; ,e;j eNdh

Jzpf;iffspd; gad;ghL vy;iyaw;wJ.

²²²²² Gw;WNeha; fz;lwpjy;.Gw;WNeha; fz;lwpjy;.Gw;WNeha; fz;lwpjy;.Gw;WNeha; fz;lwpjy;.Gw;WNeha; fz;lwpjy;.

Gw;WNehia Vw;gLj;Jk; fyq;fs;> Xu; cWg;gpypUe;J kw;Nwhu; cWg;Gf;F

gutpr; nry;yy; kw;Wk; mt;thW gutpa ,lq;fspy; Gjpa neUf;fbfs;

Njhd;Wjy; Mfpad Gw;WNeha; Neha; xU Ml;nfhy;yp Nehahf

miktjw;Ff; fhuzkhfp cs;sd. ,J ,lkhWjpldpia ^metastasis&

vdg;gLfpd;wJ. Kjd;ikahd neUf;fbfspd; NghJ cilj;J NtwhFk;.

jhf;fpf; fyq;fs; FUjpNahl;lj;Jld; NrUk;. mit Rw;Nwhl;l neUf;fbf;

fyq;fs; vdg;gLk;. ,f;fyq;fis ,dq;fhz;gJk; mopg;gJk; ghupa

miw$tyhf mike;Js;s xU gpur;rpidahFk;. fhe;j eNdh

Jzpf;iffSf;F mtw;wpd; Ez;zpa gUkd; fhuzkhf kdpjf; fyq;fSs;

GfTk; mtw;wpd; mrhjhuz tsu;r;rpia ,dq;fhzTk; KbAk;. vdNt

fhe;j eNdh Jzpf;iffs;> Nkw;gb neUf;fbf; fyq;fisj; njhlf;ff;

fl;lj;jpNyNa fz;lwptjw;fhfg; gad;gLj;jyhk;.
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²²²²² fl;Lg;ghl;Lld; xsljq;fis (kUe;Jfis) tpLtpj;jy;.fl;Lg;ghl;Lld; xsljq;fis (kUe;Jfis) tpLtpj;jy;.fl;Lg;ghl;Lld; xsljq;fis (kUe;Jfis) tpLtpj;jy;.fl;Lg;ghl;Lld; xsljq;fis (kUe;Jfis) tpLtpj;jy;.fl;Lg;ghl;Lld; xsljq;fis (kUe;Jfis) tpLtpj;jy;.

^̂̂̂̂Drug delivery&&&&&

fhe;j eNdh Jzpf;iffs; mstpy; rpwpait. kdpjDf;F eQ;rhFk;

jd;ik FiwthdJ. fhe;j eNdh Jzpf;iffSf;F Gw fhe;jg; Gyk;

gbj;jpwndhd;wpd; topNa nry;Yk; Mw;wy; cz;L. vdNt mtw;Wf;F

kdpj ,ioaj;ij CLUtp Moj;jpw;Fr; nry;y KbAk;. vdNt> fl;Lg;ghl;L

epge;jidfspd; fPo; ,yf;fhff; nfhz;l ,lq;fSf;F kUe;Jfisf; nfhz;L

nry;y KbAk;.

capu; xg;gpdkhf fhe;j eNdh Jzpf;iff; fhtpnahd;Wld; ̂biocompatible

MNP carrier & kUe;ij ,izj;J FUjpNahl;lj;Jld; ngNuh jputkhf

^ferro liquid& GFj;jpNaw;wp> Gw fhe;jg;Gynkhd;iwg; gpuNahfpg;gjhy;

,yf;fhFk; ,lq;fspy; kUe;J - fhtpr; rpf;fy; xd;WNrur; nra;ayhk;.

Gw;wNeha;f;Fr; rpfpr;ir nra;Ak; NghJ fyq;fSf;F er;rhfj; njhopw;gLk;

kUe;Jfs; ^cytotoxic drugs& clYld; nrYj;Jifapy; ,f;Nfhl;ghL

gad;gLj;jg;gLfpd;wJ.

²²²²² rpy;tu; eNdh Jzpf;iffs; (rpy;tu; eNdh Jzpf;iffs; (rpy;tu; eNdh Jzpf;iffs; (rpy;tu; eNdh Jzpf;iffs; (rpy;tu; eNdh Jzpf;iffs; (Silver nano particles)

gy Ehw;whz;L fhykhf gy Neha;fisj; jLg;gjw;Fk;> mtw;Wf;Fr;

rpfpr;ir nra;tjw;Fk; nts;sp (rpy;tu;) gad;gLj;jg;gl;Ls;sJ. nts;sp

vd;gJ mwpag;gl;Ls;s kpfg; gz;ila xU Ez;Zapu; nfhy;ypahFk;.

mJ ntw;wpfukhf> gw;wPupah> gq;fR> ituRf;fSf;F vjpuhfg;

gad;gLj;jg;gl;Ls;sJ. eNdh rpy;tupd; mrhjhuzkhd gw;wPah vjpu;g;G

tpisthdJ mjd; gUkd; xg;gPL fhuzkhf Vw;gLk; Rthr nehjpa
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topiaj; jilnra;jy; kw;Wk; Ez;zq;fp DNAapy; kw;Wk; fyr;Rtupy;

khw;wiljy; vd;gd ,jd; fhuzkhf Vw;gLtjhFk;.

ntt;NtW jputpaq;fspd; Kbg;ig vw;gLj;Jtjpy; (eNdh Kbg;G-

nanofinishing & eNdh njhopy;El;gk; GjpanjhU Afj;ijg; gpwg;gpj;Js;sJ.

Jzpkzpf; ifj;njhopypy; gad;gLj;jg;gLk; eNdh Kbg;G ,jw;fhd Xu;

cjhuzkhFk;. mjhtJ Jzpkzpfspd; my;yJ cilfspd; kPJ eNdh

Jzpf;iffisg; G+RtJ xU nghJthd gpuNahfkhf khwpAs;sJ. ,jd;

%yk;> Nkw;gug;G capu;g;gile;J mjw;F fopa+jhf; fjpu;fisj; jLf;Fk;

jd;ik> Ez;zq;fpfs;> jP Mfpatw;iwr; rfpf;Fk; jd;ik> ePu; ntWg;Gj;

jd;ik> Rakhf Jha;ikahf;Fk; jd;ik> vd;gd eNdh rpy;tupdhy;

Vw;gLj;jg;gLk;. rpq;F xl;irl;L my;yJ ijj;Njdpak; <nuhl;irl;L (TiO
2
)

Jzp;f;iffSk; fopa+jh jLg;G> Rakhf  Jha;ikahFk; jd;ik> jPnajpu;g;Gj;

jd;ik Mfpa ,ay;Gfis MilfSf;F toq;Fk;.

jw;NghJ fhzg;gLk; Ju;kzk; ePf;fp ,ay;G kw;Wk; gw;wPupah vjpu;g;G

,ay;;Gfisf; nfhz;l fhYiwfs; rpy;tu; eNdh Jzp;f;iffshy;

gupfupf;fg;gl;litahFk;.

kw;Wk; rpy eNdh Jzpf;iffspd; gpuNahfq;fs; fPNo jug;gl;Ls;sd.

SiO
2

² gy;gFjpar; Nru;khdj; jputpakhFk; (Fwpg;ghf ,wg;gu; ifj;njhopy;fs;).

² Jzpkzpf; ifj;njhopy; (Glitf; ifj;njhopypy; Fwpg;ghf cau;jukhd

Jzpkzpfs;).

² Fiwflj;jpahf.
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CeO
2

² vjpu;fhy vupnghUl; fyq;fs;.

nghd;; (nghd;; (nghd;; (nghd;; (nghd;; (Au)))))

² Jzpkzp (Glitf;) ifj;njhopy;.

² kUe;Jfs; clYf;Fs; jq;fr;nra;jy;.

² cau; tpQ;Qhd kUj;Jt gpuNahfq;fs;.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;

mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'1 ( #oypd; rkepiyiag; NgZtjw;fhf mjd; rpwg;ghd

mikg;gpd; gq;fspg;ig EZfpaha;thu;. .

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² tspkz;lyj;jpd; mikg;ig ,dq;fhz;ghu;.

² Fj;Jauj;jpw;Nfw;g tspkz;lyj;jpd; ntg;gepiyapYk;> mKf;fj;jpYk; epyTk;

khWifia cjhuzq;fSld; tpsf;Fthu;.

² ePu; Nfhsj;jpd; mikg;gpid ,dq;fhz;ghu;.

² Gtp Nkw;gug;gpd; mikg;gpid vOJthu;.

² fhgd; tl;lk;> xl;rprd; tl;lk;> iejurd; tl;lk;> ePu;tl;lk; Nghd;w

gpujhd tl;lq;fis tiuthu;.

² #oypd;  rkepiyia NgZtjw;F tsp> ePu;> Gtpkz;lyq;fspd; rpwg;ghd

mikg;gpd; Kf;fpaj;Jtj;ij ,dq;fhz;ghu;.

fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs; :

• khztu;fis tspapd; fl;likg;ig ml;ltizg;gLj;Jk;gbAk;> tspapYs;s

xt;nthU $wpd; %y; gpd;dj;ij JzpAk;;gbAk; gzpf;fTk;.

• xt;nthU khztu; FOtpw;Fk;> xt;nthU gpujhd tl;lq;fis toq;Ff.

• xt;nthU FOtpw;Fk; toq;fg;gl;l tl;lj;jpd; Kf;fpaj;Jtj;ij fye;JiuahLk;gb

gzpf;fTk;.

• xt;nthU FOitAk; jhk; fz;lwpe;jtw;iw tFg;gp;y; rku;g;gpf;Fk;gb $wTk;.

ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;ghl tplaq;fis tpsf;Ftjw;fhd topfhl;ly;
²²²²² tspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;Gtspkz;lyj;jpd; mikg;G;

 $W $W $W $W $W fdtsT fdtsT fdtsT fdtsT fdtsT %

N
2

78.08

O
2

20.99

Ar 0.94

CO
2

0.03

ml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhdml;ltiz 16.1.1 : fly; kl;lj;jpy; J}a cyu; tspapd; gpujhd

 $Wfspd; mikg;G $Wfspd; mikg;G $Wfspd; mikg;G $Wfspd; mikg;G $Wfspd; mikg;G
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•   rpwpa msTfspy; Ne, He, CH
4
, Kr, H

2
, N

2
O MfpadTk;> khWgLk; rpwpa msTfspy;

khrhf;fpfs; N H
3
, SO

2
, CO, NO

2
, O

3
 ,  H

2
S  Nghd;witAk; tspkz;lj;jpy; fhzg;gLk;.

tspkz;lyj;jpy; 4% tiuapy; fhzg;gLk; ePuhtp vq;Fk; rPuhf tpahgpj;jpUg;gjpy;iy.

Mdhy; rKj;jpuq;fSf;F mz;ikapYk;> ePu;epiyfSf;F mz;ikapYk;

nrwpTw;wpUf;Fk;.

•  tspkz;lyj;jpy; N
2
 ,d; msT cau;thdJ. Vnddpy; mjpy; fhzg;gLk;

td;ikahd N  N gpizg;gpdhy; mit rlj;Jtj; jd;ik cilajhf

cs;sJ. O
2
 ,d; jhf;Fjpwd; N

2 
it tpl cau;T. vdNt> O

2 
 ,d; msT N

2 
it

tpl jho;thf tspapy; cs;sJ.

 •  kpfg; Guhjd fhyj;jpy; g+kpapd; ntg;gepiy cau;thf ,Ue;jJ. vdNt>  H
2

%yf;$Wfspd; Ntfk; jg;gy; Ntfj;jpYk; cau;thf ,Ue;jJ. ,jdhy;> cau;e;jgl;r

H
2 
 g+kpapy; ,Ue;J ntspNawp tpl;lJ. jw;NghJ kpfr; rpwpjsT IjurNd

tspkz;lyj;jpy; cs;sJ.

Fj;Jauj;jpw;Nfw;g %yu;Fj;Jauj;jpw;Nfw;g %yu;Fj;Jauj;jpw;Nfw;g %yu;Fj;Jauj;jpw;Nfw;g %yu;Fj;Jauj;jpw;Nfw;g %yu;

jpzptpd; khWgLifjpzptpd; khWgLifjpzptpd; khWgLifjpzptpd; khWgLifjpzptpd; khWgLif

Fj;Jauj;jpw;Nfw;gFj;Jauj;jpw;Nfw;gFj;Jauj;jpw;Nfw;gFj;Jauj;jpw;Nfw;gFj;Jauj;jpw;Nfw;g

ntg;gepiyapd; khWgLifntg;gepiyapd; khWgLifntg;gepiyapd; khWgLifntg;gepiyapd; khWgLifntg;gepiyapd; khWgLif
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ruhrup %yu; jpzpT(g)

cU 16.1.1cU 16.1.1cU 16.1.1cU 16.1.1cU 16.1.1

c
a
uk
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K
m
)
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)
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Oceans

97.41%
2.59% 1.984% 0.592%

KO ePu;KO ePu;KO ePu;KO ePu;KO ePu;

epyf;fPo; ePu;
gdpf;fl;b

Fj;Jauj;jpw;Nfw;g tspkz;ly mKf;fj;jpd; khWgLifFj;Jauj;jpw;Nfw;g tspkz;ly mKf;fj;jpd; khWgLifFj;Jauj;jpw;Nfw;g tspkz;ly mKf;fj;jpd; khWgLifFj;Jauj;jpw;Nfw;g tspkz;ly mKf;fj;jpd; khWgLifFj;Jauj;jpw;Nfw;g tspkz;ly mKf;fj;jpd; khWgLif

      200     400    600  800

mKf;fk; (Torr)

cU 16.1.3cU 16.1.3cU 16.1.3cU 16.1.3cU 16.1.3

20

15
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5

0

c
a
uk
; 
 (
K
m
)

ePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;GePu; Nfhsj;jpd; mikg;G

 • Gtpapd;  70%  Nkw;gug;G ePupdhy; %lg;gl;Ls;sJ. Gtpapd; ePupy; kpfr; rpwpjsNt

ed;dPuhFk; (2.6%). kpf cau;e;jsT ePu;  (97.4%)  rKj;jpuj;jpy; cs;sJ. caue;;jgl;r

msT ed;ePu;  (76%)  ciwe;j epiyapy; cs;sJ. kpfr; rpwpa gq;F ed;dPNu

(0.01%) kdpjdpd; ghtidf;F cfe;j epiyapYs;sJ.

ed;dPu;ed;dPu;ed;dPu;ed;dPu;ed;dPu;

cU 16.1.4: Gtpapd; Nkw;gug;gpd; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.4: Gtpapd; Nkw;gug;gpd; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.4: Gtpapd; Nkw;gug;gpd; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.4: Gtpapd; Nkw;gug;gpd; ePupd; mikg;Gk; ed;dPupd; guk;gYk;cU 16.1.4: Gtpapd; Nkw;gug;gpd; ePupd; mikg;Gk; ed;dPupd; guk;gYk;
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xspj;njhFg;G

RthrKk;

gpupe;jopjYk;

nkJthf

gpupe;jopjy;

j
f
d
k
;

tspkz;ly

CO
2

tpyq;Ffs; jhtuq;fs;

ePupy; fiue;Js;s

CO
2

fhgNdw;W ghiwfs;

capu; vupnghUs;

fiujy; miljy;

  GtpNkw;gug;gpd; mikg;G  GtpNkw;gug;gpd; mikg;G  GtpNkw;gug;gpd; mikg;G  GtpNkw;gug;gpd; mikg;G  GtpNkw;gug;gpd; mikg;G

                %yfk;%yfk;%yfk;%yfk;%yfk;                   Gtpapd; Nkw;GwGtpapd; Nkw;GwGtpapd; Nkw;GwGtpapd; Nkw;GwGtpapd; Nkw;Gw KO g+kpapd;KO g+kpapd;KO g+kpapd;KO g+kpapd;KO g+kpapd;

    % mikg;Gmikg;Gmikg;Gmikg;Gmikg;G % mikg;G mikg;G mikg;G mikg;G mikg;G

xl;rprd;  (O) 46.71% 29.3%

rpypf;fd; (Si) 27.60% 14.9%

mYkpdpak; (Al) 8.07% 2.4%

,Uk;G (Fe) 5.05% 36.9%

fy;rpak; (Ca) 3.65% 3.0%

Nrhbak; (Na) 2.75% 0.6%

nghw;whrpak; (K) 2.58% -

kf;dPrpak; (Mg) 2.08% 7.4%

Vidait 1.14% 1.0%

ml;ltiz 16.1.2 : GtpNkw;gug;gpd; mikg;Gml;ltiz 16.1.2 : GtpNkw;gug;gpd; mikg;Gml;ltiz 16.1.2 : GtpNkw;gug;gpd; mikg;Gml;ltiz 16.1.2 : GtpNkw;gug;gpd; mikg;Gml;ltiz 16.1.2 : GtpNkw;gug;gpd; mikg;G

gpujhd tl;lq;fs;.gpujhd tl;lq;fs;.gpujhd tl;lq;fs;.gpujhd tl;lq;fs;.gpujhd tl;lq;fs;.

fhgd; tl;lk;fhgd; tl;lk;fhgd; tl;lk;fhgd; tl;lk;fhgd; tl;lk;

cU 16.1.5 : fhgd; tl;lk;cU 16.1.5 : fhgd; tl;lk;cU 16.1.5 : fhgd; tl;lk;cU 16.1.5 : fhgd; tl;lk;cU 16.1.5 : fhgd; tl;lk;
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 • fhgd; #ow; njhFjpia nrd;wiltjw;F xNunahU top xspj;njhFg;ghFk;.

 • gpupifahf;fpfs; ,we;j capupdq;fis (cf;fy;fis) rkpghlilar; nra;tjd;

%yk; Nghriz ngWfpd;wd. ,we;j jhtug; gFjpfspy; Nghrizf;F jq;fpapUf;Fk;

NghJ mOfw; jhtuj;jpw;Fupa Nghriz vdg;gLk;.

• vy;yh capupdq;fSk; fhgid tspf;F fhgdPnuhl;irl;L tbtj;jpy; Rthrj;jpd;

%yk; nfhLf;fpd;wd.

 • gpupifahf;fpfs; ,y;yhj ,lq;fspy; jhtuq;fNsh my;yJ tpyq;FfNsh ,wf;Fk;

NghJ (c-k; Mokhd rKj;jpuk;) mtw;wpy; fhzg;gLk; fhgd; kpy;ypad;

Mz;LfSf;F gpd; Rtl;L vupnghUshf khWfpd;wJ.

 • Rtl;L vupnghUl;fs; vupf;fg;gLk; nghOJ mtw;wpypUe;J fhgd;

ntsptplg;gLfpd;wJ.

 • Ez;Zapu;fs; ,t;tl;lj;jpy; Kf;fpa gq;F tfpf;fpd;wd. Vnddpy; mit

tpiuthf ,we;jope;j gjhu;j;jq;fspypUe;J fhgd; tspkz;lyj;ij miltjw;F

toptFf;fpd;wd.

xl;rprd; tl;lk;xl;rprd; tl;lk;xl;rprd; tl;lk;xl;rprd; tl;lk;xl;rprd; tl;lk;

cU 16.1.6 : xl;rprd; tl;lk;cU 16.1.6 : xl;rprd; tl;lk;cU 16.1.6 : xl;rprd; tl;lk;cU 16.1.6 : xl;rprd; tl;lk;cU 16.1.6 : xl;rprd; tl;lk;

    tspkz;ly O
2

CO
2
+H

2
O

mNrjdg; gjhu;j;jq;fs;

xl;rpNaw;wg;gLjy;.

eg: Fe2+   Fe3+ + e

      kpUfq;fs;    jhtu fhNghi`jNuw;W
  czT

xspj;njhFg;G

Rthrk;

jfdk;

R
t
hr
k
;

        kz;zpYk;> ePupYk;
  fhzg;gLk;.
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iejurd; tl;lk; ;iejurd; tl;lk; ;iejurd; tl;lk; ;iejurd; tl;lk; ;iejurd; tl;lk; ;

cU 16.1.7 : iejurd; tl;lk;cU 16.1.7 : iejurd; tl;lk;cU 16.1.7 : iejurd; tl;lk;cU 16.1.7 : iejurd; tl;lk;cU 16.1.7 : iejurd; tl;lk;

 • tspkz;ly iejurd; gf;wPupahf;fshy; gjpf;fg;gLfpd;wJ. rpy gf;wPupahf;fs;

RahjPdkhf kz;zpDs; trpf;fpd;wd. (cjhuzk; : mrw;Nwhgf;uu;)iwNrhgpak;

(Rhizobium) mtiuf; FLk;gj; jhtuq;fspd;( leguminous plants) Ntu; fZf;fspy;

fhzg;gLfpd;wd.  tspkz;ly iejurd; Kjypy; mNkhdpahthf khw;wg;gLk;.

gpd; KiwNa iej;jpiuw;W> iej;jpiuw;whf khw;wg;gLfpd;wd. jhtuq;fshy;

-

3NO
 
mfj;JJwpQ;rg;gl;L> Gujk; jahupg;gjw;F gad;gLj;jg;gLfpd;wJ.

 • jhtug; Gujj;jpYs;s iejurd; tpyq;FfSf;F czTr; rq;fpypapD}lhf

flj;jg;gLfpd;wJ.

 • capupdq;fs; ,wf;Fk; nghOJ iejurd; kz;Zf;Fs; tplg;gLk;. Ez;Zapu;fspd;

njhopw;ghl;lhy;> mNkhdpak; Nru;itfshf kPs tplg;gLfpd;wJ. tpyq;Ffspy;

NH
3

Nrjdg;
gjhu;j;jq;fspy;

iejurd;

iejurNdw;Wk;

gf;uPwpah
(iej;jpNwhNrhkd];)

njhopw;rhiy

NO

N0
2

NH
4
+

g
r
i
s

capupay; Kiwapy;

gjpj;jy;.

czT

tspkz;ly

N
2

tspkz;lyj;jpy;

gjpj;jy;;

jhtu Gujk; tpyq;Fg;

Gujk;

,
wg;Gk; 

gpupj;jY
k;

NO
2

-

iej;jpNuh

gf;lu;

jhtuq;fspd;

Ntu;fs;

kz;zpy;

NO
3

-

epyf;fPo; ePu;

i
e
j
ur
d
pw
f
;F
k
; 
g
w
;w
Pup
a
h

gpup;e;jopjy
;

 • tspkz;ly xl;rprd; vupjy;> Rthrk; Mfpatw;why; tspapypUe;J mfw;wg;gLfpd;wJ.

xspj;njhFg;gpd; NghJ  CO
2
 cgNahfpf;fg;gl;L O

2 
tspf;F Nru;f;fg;gLfpd;wJ.
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Nkyjpf mikNdh mkpyk; mkPdfw;wg;gl;L> a+upah> a+upf;fkpyk; Nghd;w

gjhu;j;jq;fshf khw;wg;gl;L foptfw;wypd; NghJ kz;Zf;Fs; tplg;gLfpd;wJ.

 • iejurNdw;Wk; gw;wPupahf;fshy; mNkhdpak; Nru;itfs; iej;jpNuw;Wf;fshf

khw;wg;gLfpd;wd. iej;jpNuhNrhkhd]; gf;wPupahf;fshy; mNkhdpak; Nru;itfs;

Kjypy; iej;jpiww;Wf;fshf khw;wg;gl;L> gpd; iej;jpNuhgf;uuhy; iej;jpNuw;whf

khw;wg;gLk;.

 • iejurdpwf;Fk; gf;wPupahf;fshy; iej;jpNuw;Wf;fs; tspkz;ly iejurdhf

khw;wg;gLfpwJ. cjhuzk; : #NlhNkhd];> jNahgrpyR.

ePu; tl;lk;ePu; tl;lk;ePu; tl;lk;ePu; tl;lk;ePu; tl;lk;

cU 16.1.8;  : ePu; tl;lk;cU 16.1.8;  : ePu; tl;lk;cU 16.1.8;  : ePu; tl;lk;cU 16.1.8;  : ePu; tl;lk;cU 16.1.8;  : ePu; tl;lk;

• tspkz;lyj;jpdJk;> ePu; kz;lyj;jpdJk; g+kpapd; Nkw;gug;gpdJk;> rpwg;G mikg;G

Gtp epiyNgwiltjw;fhd #ow; rkepiyf;F mtrpak;. ,r;rkepiy ghjpf;fg;-

gl;lhy;> gpd;tUk; gpur;rpidfs; cUthFk;.

• kdpjdpd; cly; eyj;ijg; ghjpf;Fk; tpisTfs;.

• jhtuq;fs; ghjpf;fg;gly;.

 • Rz;zhk;G fl;llq;fs; gOjiljy;.

 • ctu;jpwd;  / fhuj;jpwd; mjpfupj;jy;.

 • ghiwfs; rpijtiljy;.

 • twl;rp / nts;sg;ngUf;F cz;lhjy;.

 Mtpahjy;;

 tspkz;lyk;
g+kpapd;

Nkw;gil

 Mtpahjy; epyf;fPo; ePu;;

  rKj;jpuk;

 MWfspd;Kfj;Jthuk;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;

mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'2 ( #oypd; rpwg;ghd fl;likg;G khw;wkiljiyAk;> mjd;

nry;thf;ifAk;  EZfpaha;thu;. .

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 07

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² tspkz;lyj;jpd; mikg;ig khw;Wk; thAf;fis ,dq;fhz;ghu;.

² tspkz;lyj;jpw;F thAf;fs; nrd;wilAk; topfis Ma;thu;.

² tspkz;lyj;jpDs; Nru;f;fg;gl;l thAf;fspd; tpisTfis #oy;rhu;ghf

tpsf;Fthu;.

² n`d;wpapd ; tpjpia (Henry’s law) cgNahfpj ;J pH ,w;Fk;

tspkz;lyj;jpYs;s mkpy thAf;fspd; mikg;gpw;Fk; xU njhlu;ig

ngWthu;.

² epy Nkw;gug;gpYs;s ePupd; mikg;gpy; Vw;gl;l khw;wj;jpdhy; GtpNkw;gug;G

mikg;gpd; khw;wj;ij tpgupg;ghu;.

fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs; :

• khztu;fsplk; mtu;fsJ gpuNjrj;jpy; thAf;fs; tspkz;lyj;ijr; nrd;wilAk;

topKiwfis Nfl;lwpAq;fs;.

• ,t;thW Nru;f;fg;gl;l thAf;fs; #oypy; Vw;gLj;Jk; jhf;fj;ij khztUld;

fye;JiuahLq;fs;.

• tspkz;lyj;ij khrhf;Fk; thAf;fis ,opTepiyf;F nfhz;LtUk; Kiwfs;

gw;wp khztUld; fye;JiuahLq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL. (

• CO (g) , H
2
S(g) ,SO

2 
(g) , SO

3
 (g), NO

x
 (g) , CO

2
 (g) Mfpa mNrjdr; Nru;itfs;

tspkz;lyj;jpd; mikg;ig khw;Wfpd;wd. IjNuh fhgd;fs; VNyhIjNuh

fhgd;fs; cs;slq;fyhf Nrjdr; Nru;itfs; tspkz;ly mikg;ig

khw;Wtjpy; gq;fspg;G nra;fpd;wd.

• ,aw;ifahf eilngWk; Nrjdg; gjhu;j;jq;fspd; fhw;wpd;wpa gpupe;joptpd;

NghJ cUthFk; nkNjd; xl;rpNaw;wg;gLk;NghJ  CO (g) tspkz;;lyj;jpDs;

tplg;gLfpd;wJ. Nkhl;lhu; thfdq;fspy; eilngWk; cl;jfdk; cs;slq;fyhf

vy;yh Fiwjfdq;fspd; NghJk;   CO (g) ntspNaw;wg;gLfpd;wJ.

• fe;jfj;ijf; nfhz;l Rtl;L vupnghUl;fspd; jfdj;jpd; NghJk;> vupkiy

FKwypd; NghJk;> Nrjdg; gjhu;j;jq;fspd; capupay; gpupe;joptpd; NghJk;>

ry;Ngw;Wf;fs; jho;j;jyilAk; NghJk;> cNyhf ry;igl;Lf;fspypUe;J

cNyhfq;fs; gpupj;njLf;fg;gLk; nghOJk;>SO
2
(g) tspkz;lyj;ijr; nrd;w-
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ilfpd;wJ. SO
2
(g) xl;rprDld; jhf;fkile;J> SO

3
(g)  cUthf;Ffpd;wJ.

SO
2
(g)  xl;rpNaw;wkilAk; tPjj;ij NO(g) mjpfupf;fpd;wJ.

• kpd;dypd; NghJ Vw;gLk; kpd;dpwf;fk;> capupaw; njhopw;ghLfs;> khrhf;fpfspd;

Njhw;Wtha;fs; Nghd;wtw;why; N O
x
 (g)  tspkz;lyj;ijr; nrd;wilfpd;wJ.

Rtl;L vupnghUl;fspd; jfdNk ngUksT N O
x
 (g)  I ntspNaw;Wfpd;wJ.

mj;NjhL> vQ;rpd;fspd; mfj;jfd ntspNaw;Wif %yKk; N O
x 
ngUksT

tspkz;lyj;ij nrd;wilfpd;wJ. mNkhdpah thAtpd; xl;rpNaw;wKk; N O

thAitcUthf;Fk;.

• Ez;zq;fspdhy; Nrjdg; gjhu;j;jq;fspd; gpupif> ry;Ngw;W mad;fspd;

jho;j;jy; vd;git H
2
S ,d; kpfg; nghJthd ,aw;if Kjyhf cs;sd.

• IjNuh fhgd;fs; gue;jstpy; vupnghUshf gad;gLj;jg;gLfpd;wJ. ,J

Neubahf my;yJ rpy IjNuh fhgd;fspd; Fiwjfdj;jpd; tpisthf

tspkz;lyj;ij milfpd;wJ. fl;Lg;ghlw;w thfdq;fspd; GifNghf;fpfs;

mw;Nfd;> mw;fPd; kw;Wk; mNuhkw;wpf; IjNuh fhgd;fis ntspNaw;Wfpd;wd.

ePupy; Nrjdg; gjhu;j;jq;fspd; fhw;wpd;wpa gpupifapd; NghJk; ngUksT

nkNjd; cz;lhfpd;wJ.

VNyh IjNuhfhgd;fs;VNyh IjNuhfhgd;fs;VNyh IjNuhfhgd;fs;VNyh IjNuhfhgd;fs;VNyh IjNuhfhgd;fs;

• FNshNuhGNshNuhmw;Nfd;fs; my;yJ FNshNuhGNshNuhfhgd;fs;
gpwNahd;fs; ( Freon’s) vdg;gLk;. mit njspfUtpfspy; ce;Jrf;jpahfTk;

(aerosol propellants) Fsp&l;lypYk; Eiu fUtpfspYk; (foaming agents)

gad;gLj;jg;gLk;.

• VNyhd;fs; vd;gJ Kw;whf myrd; Vw;wg;gl;l mw;Nfd;fs; MFk;.

cjhuzk; : CBrClF
2
, CBrF

3
 , C

2
Br

2
F

4

• ,it jPaizf;Fk; gjhu;j;jq;fshf gad;gLj;jg;gLk;.

tspkz;ly mikg;G khw;wkiltjhy; Vw;gLk; tpisTfs;.tspkz;ly mikg;G khw;wkiltjhy; Vw;gLk; tpisTfs;.tspkz;ly mikg;G khw;wkiltjhy; Vw;gLk; tpisTfs;.tspkz;ly mikg;G khw;wkiltjhy; Vw;gLk; tpisTfs;.tspkz;ly mikg;G khw;wkiltjhy; Vw;gLk; tpisTfs;.

gr;irtPl;L tpisTgr;irtPl;L tpisTgr;irtPl;L tpisTgr;irtPl;L tpisTgr;irtPl;L tpisT

• #upadpypUe;J ngwg;gLk; rf;jpf;Fk;> g+kpapdhy; kPsf; fjpu;tPrg;gLk; rf;jpf;Fk;

,ilNa cUthFk; epiyahd rkepiyapdhy; g+kpapd; ntg;gepiy khwhJ

Ngzg;gLfpd;wJ. g+kpapd; ntg;gepiyia rPuhf NgZtjw;fhd xU nghwpKiwNa

gr;irtPl;L tpisthFk;.

• g+kpapypUe;J flj;jy;> Nkw;fhTif> fjpu;tPr;R Nghd;w Kiwfspdhy; rf;jp

,of;fg;gLfpd;wJ. g+kpapypUe;J fjpu;tPrypdhy; ,of;fg;gLKd; ntg;gj;jpd; xU

rpW gq;F Kfpy;fSf;Ff; flj;jy;> Nkw;fhTifapdhy; flj;jg;gLfpd;wJ.

• ePupd; Mtpahjy; ntg;g cs;Siw tbtj;jpy; Nkw;fhTif> ntg;gj;ij fhtpr;

nry;fpd;wJ. ePuhtp xLq;Fk; NghJ ntg;gj;ij ntsptpLfpd;wJ.

• g+kpapypUe;J rf;jpia fhtp nry;Yk; fjpu;tPry;fs; nre;epw fPo;gFjpf;Fupa

ePz;l miy ePsKila miyfshFk;.
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• g+kpapypUe;J fhyg;gLk; fjpu;fs; ahTk; mz;lntspia milAkhapd;> g+kpapd;

Nkw;gug;gpd; ntg;gepiy-18 0C Mf ,Uf;Fk;. re;jpu kz;ly ntg;gepiyia

xj;jpUf;Fk;.

• tspkz;lyj;jpy; fhzg;gLk; C O
2
 (g), ePuhtp> nkNjd;> iliejud; xl;irl;L>

O
3 
, SO

2
 , CFC Mfpa thAf;fs; ngUksT fjpu;fis mfj;JwpQ;rp kPz;Lk;

g+kpia Nehf;fpr; nrYj;Jtjd; %yk; g+kpapypUe;J fhyg;gLk; fjpu;g;Gfspy;

Vwj;jho miug;gq;F kPsTk; g+kpia te;jilfpwJ. ,jdhy;> g+kpapd; Nkw;gug;G

ntg;gepiy Ngzg;gLtJld;> capupdq;fs; tho;tjw;Nfw;w fhyepiyia

Vw;gLj;JfpwJ. ,j;Njhw;wg;ghL gr;ir tPl;LtpisT vdg;gLk;. gr;irtPl;L

tpisTf;F fhuzkhd thAf;fs; gr;irtPl;L thAf;fs; vdg;gLk;.

• gr;irtPl;L tpisit Vw;gLj;Jtjpy; Kf;fpa gq;F tfpg;gJ C O
2
 MFk;.

• Mdhy;> mDkjpf;ff; $ba ( permissible) kl;lj;jpYk; ghu;f;f gr;irtPl;L thAf;fspd;

nrwpT mjpfupj;Js;sJ. vdNt> Gtpapd; ntg;gepiy mjpfupf;fpd;wJ. ,J Gtp

ntg;gkiljy; (Global warming) vdg;gLk;.

• Gtp ntg;gkiltjhy;> JUtg; gFjpfspy; cs;s gdpg;ghiwfs; cUFfpd;wJ.

,jdhy;> fly; ePu; kl;lk; mjpfupf;Fk;. vdNt> jho; gpuNjrq;fs; my;yJ

jPTfs; flypdhy; %lg;glyhk;.

• ntg;gepiy cau;T fhuzkhf ePu; Mtpahjypd; msT (rKj;jpuq;fspy; )

mjpfupf;Fk;. ,J CO
2 
,d; fiujpwid Fiwf;Fk;. ,jdhy; vupkiy FKwy;fs;

Vw;gl VJthfpd;wJ.

XNrhd; gil eyptiljy;;.XNrhd; gil eyptiljy;;.XNrhd; gil eyptiljy;;.XNrhd; gil eyptiljy;;.XNrhd; gil eyptiljy;;.

• gil kz;lyj;jpy; XNrhd; glyk; fhzg;gLfpwJ. ,g;glyk; ngUksT U V

fjpu;fs; g+kpapd; khwd; kz;lyj;ij miltij jil nra;fpd;wJ.

•  O
2
 (g)  O

3
 (g)  njhlu;ghd rpy jhf;fq;fs;.

a)

 O
2
 (g)  #upadpypUe;J fhyg;gLk; UV fjpu;fshy; gpupifailfpd;wd.

b) rpy mZ xl;rprd;fs;  (O) ,U xl;rprd; %yf;$WfSld;  ,ize;J

%nthl;rprd; %yf;$Wfisf; nfhLf;fpd;wd.

O  (g) + O
2
 (g) O

3 
(g) ;  

c) O
3
 (g)  uv xspia mfj;JwpQ;rp gpupifailfpd;wd.

O
3 
(g) + h

υ

 (UV) O
2
 (g) + O (g) ; 

d) O
3
 %yf;$W O mZTld; jhf;fp   O

2
 %yf;$Wfis nfhLf;fpd;wd.

O
3
(g) + O(g)  2O

2
 (g) ;

 ∆H<0

,aw;if rkepiy XNrhd; gilapd; jbg;ig khwhJ NgZfpd;wJ.
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• Njhy; Gw;WNeha; (,wg;ig Vw;gLj;Jk; my;yJ  ,wg;ig Vw;gLj;jhj)

cz;lhtjw;Fk;  UV  fjpu;fSf;Fk; Neubj; njhlu;G fhzg;gLfpwJ. vdNt>

XNrhd; glyk; vk;ik  ghJfhf;fpd;wJ.

• XNrhd;  

H i

, , O  Nghd;w RahjPd %ypfq;fshy; rpijTf;Fs;shfpd;wJ>

• xspg;gpupifapdhy; RahjPd %ypfq;fs; cUthfpd;wd.

O
2
 (g)+ h 2O(g)

N
2
O(g) + h N

2
(g) + O(g)

CH
4
(g) + h

.
C H

3
 (g) + H

.
(g)

• ,t; %ypfq;fs; XNrhDld; jhf;fkilfpd;wd.

H
.
(g) + O

3
 (g) OH

.
 (g) + O

2
(g)

OH
.
 (g) + O(g)  O

2
 (g) + H

.
(g)

• rpy iejurd; xl;irl;Lf;fs; XNrhDld; jhf;fkilfpd;wd.

N O
.
 (g) + O

3
 (g) NO

.
2
(g)  + O

2
(g)

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

.
(g)  + O

2
(g)

• gpd;tUk; jhf;fq;fspd; Ntfkhwpypfis xg;gpLf.

O(g)  + O
3
(g) 2O

2
 (g)      k

1
  = 5x105 dm3 mol-1 s-1

O(g) + NO
2
 (g) NO

.
(g) +O

2
(g) k

2
 = 5x109  dm-3 mol-1 s-1

• ,uz;lhtJ jhf;fj;jpd; cau; Ntfkhwpyp XNrhd; glyj;jpd; ,aw;if rkepiyia

ghjpg;gjpy;  NO
x
 Kf;fpa gq;F tfpf;fpd;wJ vd;gij vLj;Jf; fhl;LfpwJ.

•  NO (g) jhf;Fjpwd; $bajhf ,Ug;gjhy;> ,yFtpy; gilkz;lyj;ij

miltjpy;iy.  N
2
O %yf;$W XusT jhf;Fjpwd; mw;wjhf ,Ug;gjhy;> gil

kz;lyj;ij milfpd;wJ. mq;F mjpypUe;J  NOtpistpf;fg;gLfpd;wJ.

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

.
(g)

• kdpjdhy; cUthf;fg;gLk; gjhu;j;jq;fs; jw;NghJ XNrhd;giliag; ghjpf;fpd;wJ.
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xsp ,urhadg; Gfhu;.xsp ,urhadg; Gfhu;.xsp ,urhadg; Gfhu;.xsp ,urhadg; Gfhu;.xsp ,urhadg; Gfhu;. (Photochemical smog)

1. Gfhu; Xu; kQ;rs; epwke;jhuk; (haze). ,J ghu;itia Fiwtila nra;tJld;>

fz;vupit> cWj;jiy Njhw;Wtpf;fpd;wJ.

2. GifiaAk;> gdpiaAk; xd;whf ,izj;J tpgupf;f Gfhu; vDk; nrhy;

gad;gLj;jg;gLfpd;wJ.

3. tspkz;lyj;jpy; UV fjpu;fspd; Kd;dpiyapy; iejurdpd; xl;irl;Lf;fs;>

IjNuhfhgDlDk; xsp ,urhadj; jhf;fj;jpw;F cl;gl;L> xsp ,urhad

xl;rpNaw;wpfis cUthf;Ffpd;wd. ,it xsp ,urhadg; Gfhiu cUthf;Fk;.

• xsp ,urhadg; Gfhu; cUthFk; gbKiwfs;.

(i) N O
x
 #upa xspia mfj;JwpQ;rp> xspg;gFg;Gr; nra;Ak;.

.

2NO

+h

υ

N O
.
 + O

.

(ii) xsp ,urhad xl;rpNaw;wpfis   UV mfj;JwpQ;ry;.

a) N O
.
 + O + M NO

.
2
 + M*

O
.
  +  O

2
 + M   O

3
 + M*

O
.
 +  NO

.
2

NO
.
 + O

2

O
3
 + NO

.
 NO

.
2
 + O

2

(M vd;gJ thA epiyapy; rf;jpia mfj;JwpQ;Rk; xU clyhFk;.)

b) O
.
 + H

2
O   2HO

.

H
2
O

2
 + h  2HO

.

c) HO
..
 +  NO

.
2 

    HNO
3
 (mkpy kiof;Fg; gq;fspg;Gr; nra;Ak;)

H O
..
 + NO

.
 + M     HNO

2
 + M*

CO +   HO
.
 + O

2
 CO

2
+ HOO*  (peroxyradical)

(iii) xl;rpNaw;wpfs; IjNuhf;fhgd;fSld; (RH) jhf;fp> RahjPd %ypfq;fis

cUthf;Fk;.

O
3
 + RH R

.
 + RCO

.
2
 + RCHO  (or R

2
CO) +  Vidait

H O
.
 + RH R

.
 + H

2
O

R
.
 + O

2
ROO

.
 (td;xl;rpNaw;W fUtp)
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• RCHO, R
2
CO kw;Wk; NtW rpy Nru;itfSk; Njhd;Wk; ,it Gerosols fis

cUthf;Fk;. ,J SO
2
 ry;g+upf;fkpykhf xl;rpNaw;wkiltijf; fl;Lg;gLj;Jk;.

iv) rq;fyp njhlu;r;rpailjy;.

HOO
.
  + NO

.
HO

.
 + NO

2

NO
.  + ROO

.
NO

2
 + Vida tpisTfs;.

v) rq;fpyp Kbtiljy;.

Peroxyethanoyl nitrate (PAN)

PAN, BN fz;Zf;F mupg;ig Vw;gLj;JtJld;> jhtuq;fSf;Fk; er;rhdit.

O
+ NO

2
   CH

3
C

 O

 O
•

C

 O

 OO  NO
2

 CH
3

cU 16.2.1  - xsp ,urhadg; Gfhu; cz;lhFk; (tl;lk;) gbKiwcU 16.2.1  - xsp ,urhadg; Gfhu; cz;lhFk; (tl;lk;) gbKiwcU 16.2.1  - xsp ,urhadg; Gfhu; cz;lhFk; (tl;lk;) gbKiwcU 16.2.1  - xsp ,urhadg; Gfhu; cz;lhFk; (tl;lk;) gbKiwcU 16.2.1  - xsp ,urhadg; Gfhu; cz;lhFk; (tl;lk;) gbKiw

O
2

RHMdJ  O., HO.,
 
O

3 
cld;

jhf;fkile;J jhf;Fjpwd; $ba
RahjPd %ypfq;fis nfhLf;Fk;

NO
2

NO

NO. ,O
3
 cld; jhf;fkilfpd;wJ.

my;yJ  RO
.
2
 cld; jhf;fp NO

2
I

nfhLf;Fk;

O , O
2
 cld; jhf;fp

O
3
I nfhLf;fpd;wJ.

NO
2
 + h    NO

.
 + O.

IjNuhfhgd; RahjPd %ypfq;fs;

RahjPd %ypfk; R
.
 ,NO

2
 ld; jhf;fkile;J PAN,

RCHO kw;Wk; NtW $WfisAk; nfhLf;Fk;.

thfdk;

NO
2
thA

#upa Xsp

 

R
. 
RahjPd

%ypfk;

O. O.
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xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;xsp ,urhadg; Gfhupd; tpisTfs;

• kdpjdpy; gy cly; eyj; jPq;Ffis Vw;gLj;Jk;.

• nghUl;fisr; Nrjg;gLj;Jfpd;wJ.

• tspkz;lyj;jpy; rpy tpisTfis Vw;gLj;Jfpd;wd.

• jhtuq;fspw;F er;Rj;jd;ikAilajhy; tsu;r;rpia ghjpf;fpd;wJ.

• Rthrj; njhFjpia ghjpf;fpd;wJ. ,Uky;>,Og;G Nghd;wtw;iw Vw;gLj;Jfpd;wJ.

• ,ul;il gpizg;Gfspy; gpsit Vw;gLj;Jtjd; %yk; ,wg;giu rpijf;fpd;wJ.

epwr;rhaq;fis ntspw;Wfpd;wJ.

• fhw;W nry; (aerosol particles) Jzpf;iffs; xspia rpjwr; nra;J> ghu;itia

Fiwf;fpwJ.

• jhtuq;fs; kPJ xsp ,urhad Gfhupd; jhf;fj;jpdhy; cyfk; g+uhfTk; czTg;

gw;whf;Fiw Vw;gl;Ls;sJ.

mkpy kiomkpy kiomkpy kiomkpy kiomkpy kio

• C O
2
 (g)  gpd;tUk; njhlu; jhf;fq;fspD}lhf ePUld; jhf;fkilfpd;wJ.

ePupy; fiue;Js;s C O
2
 (g) MdJ H

2
CO

3
(aq) , CO

2
 (aq) vd vOjg;gLk;.

H
2
CO

3
 (aq) HCO

3

- (aq) + H+ (aq)

HCO
3

- (aq) CO
3

2- (aq) + H+ (aq)

• SO
2 
(g) gpd;tUkhW ePUld; jhf;fkilAk;.

SO
2
 (g) + H

2
O (  ) H

2
SO

3
 (aq)

H
2
SO

3
 (aq) H+ (aq) + HSO

3

- (aq)

HSO
3

- (aq) H+ (aq)  + SO
3

2- (aq)

SO
2
 (g) + H

2
O ( ) + ½O

2
 (g) H

2
SO

4
(aq) 2H+(aq) + SO

4
2-

 
(aq)

H
2
SO

4
(aq)   2H+ (aq) + SO

4

2- (aq)

• N O
2 
 ePUld; jhf;fkilAk;.

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

2
 (g)

4NO
2
 (g)  +  2 H

2
O (l) + O

2
(g) 4HNO

3
 (aq)

HNO
3
 (aq) H+(aq)  +  NO-

3
 (aq)
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• ,aw;ifapy; C O
2 
 kio ePupy; fiutjhy;> mjd; pH  5.1 – 5.6 Mf fhzg;gLk;.

,J mkpykio vd fUjg;gLtjpy;iy. Mdhy;> kio ePupy; SO
2
(g), SO

3
 (g) ,

NO
2
(g)  fiuAk; NghJ> kioePupd;  pH 4.0 – 5.0. Mf fhzg;gLk;. mg;NghJ ,J

mkpy kio vd miof;fg;gLk;.

• mkpy kio jhtuq;fis Nrjg;gLj;JtJld;> ePu; epiyfspy; cs;s kPd;fis

,wf;fr; nra;fpd;wd. mkpy kioapy; fhzg;gLk; ry;Ngw;W mad;fs; rpf;fy;

Nru;itfspy; cs;s mYkpdp;ak; maDld; Nru;e;J mYkpdpak; ry;Ngw;iw

Njhw;Wtpf;Fk;. ,r;Nru;it g+f;fspy; fhzg;gLk; rPjj;Jld; jpus;tjhy; kPd;fspd;

thAg; gupkhw;wk; ghjpg;gilAk;.

• kioePu; kz;zpZhlhf tbe;J nry;Yk; NghJ> Nghrizg; gjhu;j;jq;fs;

kz;zpypUe;J mfw;wg;gLtjhy;> kz;zpd; tsk; Fd;Wk;. mj;Jld; mYkpdpak;

mad;fis tpLtpf;fpd;wJ. Kf;fpa Nghrizg; gjhu;j;jq;fs; ,y;yhJ Nghf

mYkpdpak; mad;fis jhtuq;fs; cwpQ;Rfpd;wd.

cjhuzk; : Ca , Mg  Nghd;w mad;fs; ePNuhl;lj;jpd; %yk; mfw;wg;gLk;.

jhtuq;fs; Nghrizg; gjhu;j;jq;fspd;wp ,wf;fpd;wd. .

• Fwpg;ghf Rz;zhk;Gf; fy;yhyhd fl;llq;fs;> epidTr; rpd;dq;fs;> ];Jhgpfs;

Nrjkilfpd;wd. fl;;llg; nghUs;> cNyhfq;fs; mupg;Gf;Fs;shtjhy;>

fl;llq;fs;> ghyq;fs;> fg;gy;fs;> Nkhl;lhu; thfdq;fs; vd;gd ghjpg;G

milfpd;wd.

• n`d;wpapd; tpjp jput -thA rkepiyia tpgupg;gJld;> jug;gl;l xU

ntg;gepiyapy; xU fiug;ghdpy; fiue;Js;s xU thAtpd; nrwpT

mf;fiurYld; rkepiyapy; cs;s thAtpd; mKf;fj;jpw;F Neu;tpfpjrkk;

vd $Wfpd;wJ. vdNt>   C = K
H
 P.

K
H 
vdg;gLtJ guk;gw; Fzfk; my;yJ gq;fPl;Lf; Fzfk; MFk;.

CO
2
 (air) H

2
CO

3
 (aq)

rkepiy tpjpf;fpzq;f>

miw ntg;gepiyapy;  pCO
2

= 0.00032 t.m  = 32 Pa

   K
H

= 3.8 x10-7 mol dm-3 Pa-1

H
2
CO

3
 (aq)  H+ (aq)  + HCO

3

- (aq)
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HCO
3
- (aq)   H+ (aq) + CO

3
2-(aq)

K
1

= 4.5x10-7 mol dm-3

K
2

= 4.7x10-11 mol dm-3

    

MfNt> ,uz;lhtJ madhf;fk; Gwf;fzpf;fg;gLk;.

   [HCO
3

- (aq)]  =  [H+ (aq)]

   32 Pa x 3.8 x 10-7 mol dm-3  x 4.5x10-7 mol dm-3 = [H+ (aq)]2

[H+ (aq)]2 = 5.5 x 10-12 mol2 dm-6

[H+ (aq)] = (5.5 x 10-12) ½ mol dm-3

           pH = -log [H+ (aq)]

    = -½ log 5.5 x 10-12

    = 6 - ½ log 5.5

= 5.6

mNjNghd;W

SO
2
 (aq) my;yJ H

2
SO

3
 (aq) iaf; fUjpd;

K
1
 = 1.27 x 10-3 mol dm-3                 K

2
 = 6.24 x 10-8 mol dm-3

K
H
 = 1.24 x 10-5 mol dm-3 Pa-1

eLj;ju khrhf;fk; mile;j efuj;jpy;  = 1 x 10-2 Pa Mff; fhzg;gLk;.

  mq;F  pH   4.9 Mff; fhzg;gLk;.

Gtp Nkw;gug;gpd; mikg;gpy; Vw;gLk; khw;wk; .Gtp Nkw;gug;gpd; mikg;gpy; Vw;gLk; khw;wk; .Gtp Nkw;gug;gpd; mikg;gpy; Vw;gLk; khw;wk; .Gtp Nkw;gug;gpd; mikg;gpy; Vw;gLk; khw;wk; .Gtp Nkw;gug;gpd; mikg;gpy; Vw;gLk; khw;wk; .

• nlhyikw;W> Rz;zhk;Gfy;> khgps; vd;gd mkpy ePupy; fiuAk;.

Al
2
O

3
,,Uk;G xl;irl;Lf;fs; vd;gdTk; mkpyj; jd;ikahd ePupy; fiuAk;.

vdNt mkpy kio ePu;> g+kpapd; Nkw;gug;gpypUe;J tbe;J nry;Yk; nghOJ

Nkw;$wpa fdpaq;fisAk; Nghrizg; gjhu;j;jq;fisAk; fiuj;J nry;fpd;wd.
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Al
2
O

3
 (s)  +  6H+(aq) 2Al3+(aq)   +  3H

2
O(l)

Fe
2
O

3
 (s) + 6H+(aq)  2Fe3+ (aq)  +  3H

2
O(l)

• rpwpjsT mkpy epiyikfspd; fPo;>

CaCO
3
.MgCO

3
 (s)  +  2H+ (aq) Ca2+ (aq)  +  Mg2+ (aq)  +  2HCO

3

-(aq)

CaCO
3
(s)  +  H+ (aq)  Ca2+ (aq)  +  HCO

3

-(aq)

MgCO
3
 (s) + H+ (aq) Mg2+(aq)  +  HCO

3
-(aq)

• nrwpe;j mkpy epiyikfspd; fPo;>

CaCO
3
(s)  + 2H+(aq) Ca2+ (aq)  + H

2
O  (l)  + CO

2
(g)

MgCO
3
(s)  + 2H+  (aq) Mg2+(aq)  +  H

2
O(l)  + CO

2
(g)

CaCO
3
.MgCO

3
 (s)+ 4H+(aq) Ca2+(aq)  +  Mg2+(aq)   + 2H

2
O(l) +  2CO

2
(g)

• mkpy kioapdhy; ghiw> kz; Nghd;wtw;wpy; cs;s ngUksT cg;Gf;fs;

fiuf;fg;gLfpd;wd. ,aw;ifahf fhyg;Nghf;fpy; gbg;gbahf kz; mkpyj;

jd;ik milfpwJ. kz;fiurypy; cs;s fw;wad;fs; jhtuq;fshy;

mfw;wg;gl;L>  H+ mad;fshy; khw;wPL nra;ag;gLfpd;wJ. ry;igl;Lfs; Nghd;w

fdpAg;Gfs; xl;rpNaw;wg;gLtjdhy; mkpyk; cz;lhFk;. jho;e;j pH ,y;

kz;zpypUe;J fw;wad;fs; cwpQ;rg;gLtij> H+ mad;fs; ,lg;ngau;r;rp nra;J

tpLfpd;wd. ,t;tkpy ePuhdJ kz;zpDhlhf gha;e;J nry;Yk; NghJ  Al3+,

Mg2+ , Ca2+mad;fis kz;zpypUe;J mfw;wp tpLtNjhL ghiwfs;

thdpiyahy; mopjiyAk; Vw;gLj;Jk;. M g2+, Ca2+  mad;fspd; nrwpT ePupy;

mjpfupg;gJld;> ePupd; td;ikAk; mjpfupf;fpd;wJ. Nkw;gug;G ePupy;

mkpyj;jd;ik> ctu;jd;ik> iejurd; nrwpT Nghd;witfSk; $l

mjpfupf;fpd;wd. mj;NjhL> ghu cNyhf mad;fspd; nrwpTk; mq;F

mjpfupf;fpd;wJ.
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;

mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'3 ( tspkz;lyj;jpd; rpwg;ghd mikg;ig NgZk;tifapy;

nraw;gLthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² tspkz;lyj;jpd; mikg;gpy; Fwpg;gplj;jf;f msT Fog;gj;ij Vw;gLj;Jtjpy;

gq;fspg;Gr; nra;Ak; nra;KiwfisAk; mjdhy; GtpapYs;s tho;f;if>

thoplk; Mfpatw;wpy; cz;lhFk; tpisTfisAk; tpsq;fpf; nfhs;thu;;.

² CO
2
, CO, SO

x
, NO IjNuhfhgd; kw;Wk; mtw;wpd; ngWjpfs; ntspapLtij

,opthf;Fk; nra;Kiwfis tpsq;fpf; nfhs;s ,urhadtpay; mwpit

gad;gLj;Jthu;.

² tspkz;lyj;jpid rpwg;ghf NgZtjw;F Vw;w topKiwfis

eilKiwg;gLj;Jthu;.

fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs; :

• khztu;fis jkJ gpuNjrj;jpYs;s ngUksT khRf;fspd; Njhw;Wtha;fis

,dk;fhZk;gb mDkjpAq;fs;.

• khztu;fis jdpj;jdpNa elkhLk; khrhf;fp Njhw;Wtha;fisAk; efuhj khrhf;fp

Njhw;Wtha;fisAk; epuy;gLj;jp mj;Njhw;Wtha;fspdhy; #oYf;Fr; nrYj;jg;gLk;

khRf;fis ,dq;fhz topfhl;Lq;fs;.

• tspkz;ly khriljYf;F gpd;tUtdtw;wpd;  gq;fspg;ig khztu;fSld;

fye;JiuahlTk;.

• rpy Njhw;Wtha;fs; rpwpjsT khRf;fis ntspNaw;wpdhYk; mit rKjhaj;jpw;F

ghupa jhf;fj;ij Vw;gLj;Jfpd;wd.

• rpy Njhw;Wtha;fs; ckJ gpuNjrj;jpy; kl;Lk; fhzg;gLitahf ,Uf;fyhk;.

mit kdpju;fspd; cly; eyj;ij ghjpg;gitahfTk;> ,aw;if #oYf;F

ghjpg;ig Vw;gLj;JgitahfTk; fhzg;glyhk;.

• gyjug;gl;l khrhf;fpfis khztu;fsplk; ,Ue;J Nfl;lwpe;J mtw;wpd;

cs;sPLfs;> mtw;wpdhy; Vw;gLk; mopTfisAk; #ow; gpur;rpidfspy; mtw;wpd;

gq;fspg;igAk; ru;r;rpf;Fk;gb topelj;Jq;fs;.
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ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL. (

••••• CO
2
 ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.

• vupnghUs; jfdj;ij ,opthf;fy;;.

Nkhl;lhu; thfdq;fs;> ifj;njhopw;rhiyfs; kw;Wk; tPl;by; ehshe;jk; eilngWk;

nraw;ghLfs; (rikj;jy;) Nghd;wit ngUksT  CO
2
 I #oYf;Fr;

nrYj;Jfpd;wd. rpy nraw;ghLfis vk;khy; fl;Lg;gLj;j KbAk;. vkJ tPjpfspy;

nry;Yk; thfdq;fspd; vz;zpf;ifia mjpfstpy; Fiwf;f KbAk;. vdpDk;>

Nkhl;lhu; tz;b vkJ r%fj;jpd; me;j];jpd; rpd;dkhf tpsq;Ftjhy; r%fk;

kw;Wk; murpay; rk;ge;jg;gl;l rpf;fyhd gpur;rp;id voyhk;. kpd; Gifapujk;>

kpd;Nkhl;lhu; thfdq;fis cs;slf;fpa nghJ Nghf;Ftuj;J Kiwikia

tpUj;jp nra;tNj ,jw;F XU khw;wPlhFk;. Fiwe;j fhgd;> Ijurd; tpfpjj;ijf;

nfhz;l vupnghUl;fis cgNahfpg;gjd; %yk; CO
2 
ntspNaWtij ,opthf;fyhk;.

Rtl;L vupnghUl;fSf;F gjpyhf fUr;rf;jp kw;Wk; #upa rf;jp Nghd;w rf;jp

Kjy;fisg; gad;gLj;jy; ,d;DNkhu; KiwahFk;. Nkhl;lhu; thfdq;fs; kw;Wk;

vupnghUs; jfdk; jFe;j Kiwapy; Nrhjidaplg;gLjy; %yKk; ,g;gpur;rp-

idia jLf;fyhk;.

jhtuq;fshy; jhtuq;fshy; jhtuq;fshy; jhtuq;fshy; jhtuq;fshy; CO
2 
mfj;JwpQ;rg;gLjy;.mfj;JwpQ;rg;gLjy;.mfj;JwpQ;rg;gLjy;.mfj;JwpQ;rg;gLjy;.mfj;JwpQ;rg;gLjy;.

• kdpjd; Rthrj;jpd; NghJk;> ehshe;j nraw;ghLfspd;NghJk; ntspNaw;Wk;CO
2

gr;irj; jhtuq;fshy; xspj;njhFg;gpd; NghJ gjpf;fg;gLfpd;wJ. xspj;njhFg;gpd;

NghJ #upa fjpu; rf;jpia cgNahfpj;J FNshnuhgpy; Cf;fpapd; Kd;dpiyapy;

xspj;njhFg;Gr; nra;Ak; mq;fpfs; fhgdPnuhl;irl;L kw;Wk; ePu; Mfpatw;iw

fhNghitjNuw;Wfshf khw;Wfpd;wd.

6CO
2
 (g) + 6H

2
O ( )                                    C

6
H

12
O

6
 (s) + 6O

2
(g)

• xspj;njhFg;gpd; NghJ C O
2 
cwpQ;rg;gl;L gf;ftpisthf xl;rprd;

cUthFtjpdhy;> tsp Jha;jhf;fg;gLfpd;wJ.

• madkz;ly kiof; fhLfs; ntg;gkhfTk;> <ug;gjd; cilajhfTk;

,Uf;Fk;.  ,t;epge;jid xspj;njhFg;gpw;Fr; rpwg;ghdJ.

• CO
2
  kl;lk; mjpfupj;jYf;F fhLfis mopj;jy; xU fhuzpahf mikfpd;wJ.

vdNt>  C O
2
 ,d; kl;lj;ijf; fl;Lg;gLj;jtjw;F fhLfis ghJfhj;jy;>

kueLif Mfpad rpwe;j topfshFk;.

 FNshNuhgpy;> #uparf;jp

  Nghrizg; nghUl;fs;
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²²²²² CO
 
ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.ntspNaw;wj;ij ,opthf;fy;.

²²²²² g+uz jfdk;.g+uz jfdk;.g+uz jfdk;.g+uz jfdk;.g+uz jfdk;.

² vupnghUl;fspd; Fiwjfdj;jhy; cz;lhFk; ghupa  tspkhrhf;fpahf

fhgNdhu; xl;irl;L cs;sJ. ,jd; ngUk;gFjp Nkhl;lhu; thfdq;fspd;

GifNghf;fptopa+lhf tspkz;lyj;jpDs; nrYj;jg;gLfpwJ.

² xU %y; gpa+l;Nld; g+uz jfdkiljYf;F 6.5 %y;fs; xl;rprd;

Njitg;gLfpd;wJ. 6 %y;fs; xl;rprd; kl;Lk; cs;s NghJ xU %y;

C O cUthfp;d;wJ.

C
4
H

10
 (g) + 6.5 O

2
  (g) → 4CO

2
 (g)+  5H

2
O(g)

C
4
H

10
 (g) + 6 O

2
  (g) → 3CO

2
 (g) +  CO (g) +  5H

2
O(g)

² tsp$vupnghUs; tpfpjk; vd;gjhy; fUjg;gLtJ tsp$vupnghUs; jpzpT

tpfpjkhFk;.

² xf;Nldpd; g+uz jfdj;jpw;Fupa rkd;ghL>

2C
8
H

18
 (l) + 25 O

2
 (g)  → 16CO

2
 (g) +  18H

2
O (g)

rkd;ghl;bd; gPrkhdj;jpy; ,Ue;J tspapd; jpzpT /xf;Nld; jpzpT tpfpjk;

mwpag;gLk; ,J tsp / vupnghUs; tpfpjk; vd miof;fg;gLk;.

² xU tskhd fyit (mjpfsT IjNuhfhgd; vupnghUis my;yJ gPrkhd

tpfpjj;jpYk; Fiwthf xl;rprid nfhz;Ls;s )  cau; nrwpT C O

kw;Wk; gFjpj; jfdkile;j Nrjd tpisTfis ntsptUk; Gifapy;

nfhz;bUf;Fk;. ,yhgfukpy;yhj  ^lean mixture& fyitia (Nkyjpf

tspiaAk;> Fiwe;jsT vupnghUisAk; nfhz;bUf;Fk;) cgNahfpf;Fk;

nghOJ ntsptUk; thA Fiwe;jsT  CO itAk; mjpfsT iejurd;

xl ;irl;Lf ;fisAk; ^N O
x
& nfhz;bUf;Fk; . ntspNaw;wq ;fis

fl;Lg;gLj;Jtjw;F rpwe;j top nrk;ikg;gLj;jy; %yk;  tsp vupnghUs;

tpfpjj;ij rpwg;G epiyapy; rup nra;jyhFk;. mj;Jld;> Cf;fp khw;wpfis

^ Catalytic Converter& cgNahfpj;J jPq;F tpistpf;Fk; khRf;fis jPq;fw;w

tpisTfshf khw;wy;.

² mfj;jfd  ve;jpuj;jpy; ,Ue;J ntsptplg;gLk; thAf;fisf; fl;Lg;gLj;jNy

CO ,d; kl;lj;ij fl;Lg;gLj;Jtjw;F rpwe;j topahFk;. gy kz;

Ez;Zapu;fspy; fhzg;gLk; xl;rpNaw;wj;ij Cf;Ftpf;Fk; nehjpaq;fspd;

njhopw;ghl;lhy; tspkz;lyj;jpy; ,Ue;J  CO mfw;wg;gLfpd;wJ.

²²²²² mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;.mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;.mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;.mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;.mkpy thAf;;fspd; ntspNaw;wj;ij ,opthf;fy;.

² iejurDk;> fe;jfKk; ntt;NtW tifahd mkpyj;jd;ikahd

xl;irl;Lf;fis cUthf;Ffpd;wd vd;gij khztu;fSf;F epidt+l;Lf.

N my;yJ S nfhz;l ve;j gjhu;jj;ijAk; tspapy; vupf;Fk; NghJ

KiwNa SO
2
 itAk; N O

x
 jUfpd;wd. N N gpizg;gpd; td;ik

fhuzkhf tspkz;ly iejurd; ,yFtpy; jhf;fj;jpy; <LgLtjpy;iy.
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Mdhy;>  900 0C  Nky; ,g;gpizg;G cilf;fg;gl;L> xl;rprDld;

jhf;fj;jpy; <Lgl;L  N O
x
 I ^N O , N O

2
& nfhLf;fpd;wd. mfj;jfd

,ae;jpuq;fspy;; eilngWk; jfdj;jpd; NghJk; rpful; vupAk; NghJk;

mLg;Gfs; vupAk; NghJk; ntg;gepiy 900 0C f;F Nky; cau;e;J

nry;fpd;wJ. ,aw;ifahd ,b kpd;dypd; NghJk; kpf cau;ntg;gepiy

cz;lhfpd;wJ. SO
2
, NO

x 
ntspNaWtij ,opthf;Ftjw;fhd rpwe;j

Kiw jfd nraw;ghLfspd; ntg;gepiyiaf; Fiwj;jy;> N iaAk; S

IAk; $Wfshff; nfhz;l vupnghUs; ghtidia Fiwj;jy;

Nghd;witahFk;.

gpd;tUk; KiwfSk; mkpythAf;fs; tspkz;lyj;ij miltijf;

Fiwf;Fk;.

²²²²² mfj;JwpQ;Rk; Kiwfs;.mfj;JwpQ;Rk; Kiwfs;.mfj;JwpQ;Rk; Kiwfs;.mfj;JwpQ;Rk; Kiwfs;.mfj;JwpQ;Rk; Kiwfs;.

²²²²² mkpy thAf;fis %yq;fSld; jhf;fkilar; nra;tjd; %yk;

eLepiyahf;fyhk;. Rz;zhk;Gf;fy; ^CaCO
3 
& > kf;dPrpak; xl;irl;L

cl;gl gy %yq;fs; ,aw;ifapy; fhzg;gLfpd;wd. ,it

mkpy thAf;fis mfw;w cjTk;. NkYk; tpisTfis ngWkjpkpf;f

ry;g+upf; mkpykhf ngUk;gb jahupg;gpy; khw;wyhk;.

I. ePu;;j;jd;ikahd Rz;zhk;Gf;fy; kw;Wk; Rz;zhk;G> ntspg;ghAk; thAit

Jha;ikahf;f> SO
2
it mfw;w gad;gLfpd;wd.

CaCO
3
(s)   +   SO

2
 (g)    CaSO

3
 (s)  +  CO

2
(g)

CaO(s)  + SO
2
(g)   CaSO

3
(s)

2 CaSO
3 
(s)

   
 + O

2
 (g) + 4 H 

2
O(l)   2 CaSO

4
.2H 

2
O(s)

II. ePu;j;jd;ikahd kf;dPrpak; xl;irl;L SO
2 
mfw;wpahf my;yJ Jha;ikah-

  f;fpahf gad;gL;j;jg;gLk;

MgO(s) + SO
2
(g)     MgSO

3
(s)     MgO(s) + SO

2
(g)

MgSO
3
 I ntg;gNkw;wp  MgO I ngw;W kPsTk; gad;gLj;jg;gLk;. cau;

nrwptile;j SO
2 
 , H

2
SO

4
,d; ngUk;gb jahupg;Gf;Fk; gad;gLk;.

III.  Nrhbak; ry;igw;Wf; fiury; SO
2 
it mfw;w my;yJ

Jha;ikahf;fg; gad;gLj;jg;gLk;.

Na
2
SO

3
(s) + H

2
O(l) + SO

2
(g)  2NaHSO

3
(aq)
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NaHSO
3
 I ntg;gNkw;Wk; NghJ ngwg;gLk; Na

2
SO

3 
ia kPs;Row;rpf;Fg;

gad;gLj;jyhk;. ngwg;gLk;. SO
2
 , H

2 
SO

4 
,d; ngUk;gb jahupg;gpw;fhf

tpw;gid nra;ag;gLk;.

² Fiw jfdj;jpd; tpisTfs; kw;Wk; IjNuhfhgd;fs; ntspNaWtij

,opthf;fy;.

² Nkhl;lhu; thfdj;jpd; GifNghf;fpapDila khrhf;fpfshd thAf;fs;

ntspNaWtij ,opthf;fy;.

thfdq;fspd; GifNghf;fpapDhlhf ntspNaWk; khrhf;fpfspy;

Kf;fpakhdit CO, NO
x
 kw;Wk; Fiw jfdkile;j my;yJ

jfdkilahj IjNuhfhgd;fs; MFk;. xl;rprd; gw;whf;FiwtpdhNyNa

Fiwjfdk; eilngWfpd;wJ. ,jid tsp vupnghUSld; fyf;fg;gLk;

tpfpj;ij rup nra;tjd; %yk; Fiwf;fyhk;. ,J thfdj;ij nrk;ikg;-

gLj;JtJ vd miof;fg;gLk;. thfdg; GifNghf;fpapy; Cf;fkhw;wp

xd;iw,izg;gjd; %yk; er;Rj; jd;ikahd thAf;fs; Nkhl;lhu;

thfdq;fspy; ,Ue;J  ntspNaWtijf; fl;Lg;gLj;jyhk;. xU

tpidj;jpwDila Cf;fp C OitAk;> jfdkilahj IjNuhfhgd;-

fisAk; fhgdPnuhl;irl;lhfTk;  ePuhfTk; xl;rpNaw;Wfpd;wJ.  mj;NjhL

iejurd; xl;irl;Lf;fis (NO> N O
2
) iejurdhfTk;> xl;rprdhfTk;

jho;j;Jfpd;wJ. Cf;fpfspd; Nkw;gug;gpy; ,Ugbfspy; xl;rpNaw;wKk;>

jho;j;jYk; epfo;fpd;wJ. Cf;fpkhw;wp vDk; cgfuzk; thfdj;jpd;

rj;jj;ij Fiwf;f g+l;lg;gl;bUf;Fk; mikg;Gld; ,izf;fg;gl;bUf;Fk;.

rlj;Jtj;jd;ik nfhz;l gpsw;wpdKk; kw;Wk; nrk;G> FNuhkpak; Mfpa

jhz;ly; cNyhfq;fspd; xl;irl;Lf;fspdhy; Md nky;ypa gil

xd;iwAk; Cf;fp khw;wp nfhz;bUf;Fk;. #lhd thAf;fs; Cf;fp

miwapDhlhf nry;Yk; nghOJ gpd;tUk; khw;wq;fs; eilngWfpd;wd.

2NO(g) + 2 CO(g)  N
2
 (g) + 2 CO

2
(g)

2 CO(g) + O
2
(g)  2 CO

2
(g)

C
7
H

16
(g)  + 11 O

2
(g) 7 CO

2
(g)  +  8 H

2
O(l)

%top nfhz;l Cf;fp khw;wpfs;  CO, NO
X
  , C

x
Y

y
 Mfpa er;Rj; jd;ikahd

thfdq;fspy; ,Ue;J ntspNaWk; thAf;fis er;Rj;jd;ikaw;w  N
2
,

CO
2
 , H

2
O Mf khw;Wfpd;wd. Cf;fp Vwj;jho  200 0C ia milAk;

NghNj Cf;fp Jha;jhf;fpahf njhopw;gl Muk;gpf;Fk;. vdNt vQ;rpd;

,ae;jpuk; #lhFk; tiu tpidj;jpwd; gaDWjp mw;wjhf ,Uf;fpd;wd.
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² VNyh IjNuhfhgd; ntspNaw;wj;ij ,opthf;fy;.

ehk; XNrhd; giliag; ghJfhg;gjw;F FNshNuhGNshNuh fhgd;fspdJk;

^ CFCs & myrNdw;wg;gl;l IjNuhfhgd;fspdJk; ghtidiaj; jilnra;a

Ntz;Lk;. ,t; Mtpg;gwg;Gs;s ,urhadg; gjhu;j;jq;fs; khwd; kz;lyj;jpy;

rlj;Jtj;jd;ikahfTs;sd. ,k; kz;lyj;jpy; U.V fjpu;fs; (Cjh fle;j

fjpu;fspd;) Kd;dpiyapy; cUthFk; FNshupd; RahjPd %ypfq;fs;

XNrhd; gilrpijtiljiy Cf;Ftpf;fpd;wJ. ,urhadtpayhsu;fs; khw;W

cw;gj;jpfis gpuNahfpf;fpd;wdu;. xU %yf;$W IjNuh fhgdpy;  Fiwe;jJ

xU myrd; ,Uf;Fk; nghOJ mJ VNyh IjNuhfhgd; vdg;gLk;.  CFC

My; rpijtilar; nra;ag;gl;l O
3 
gilapd; 1/3  gq;fpidNa HCFC,

rpijtilar; nra;fpd;wJ.

² tu;j;jf uPjpahf CFCs  cilf;fg;gLtJ cau; ntg;gepiyapy;

vupf;fg;gLtjpdhyhFk;. cjhuzk; rPnke;J #isfspy;  vupg;gjhyhFk;.

² FNshNuhGNshNuhfhgd;fs; ^CFCs&

CFCs tu;j;jf uPjpahf gpwNahd;fs; ^Freons& vd miof;fg;gLfpd;wd.

 Freon 11 CFCl
3

Freon 12 CF
2
Cl

2

Freon 113 C
2
F

3
Cl

3

Freon 114 C
2
F

4
Cl

2

IjNuhFNshNuhGNshNuhfhgd;  ^HCFCs&

cjhuzk; ( CHCl
2
CF

3

IjNuhGNshNuhfhgd;fs;  ^HFCs&

cjhuzk; :  C H
2
FCF

3

Ngu; GNshNuhfhgd;fs;

cjhuzk; : CF
4
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;

mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'4 ( epyf;fPo; ePu;> jiu Nkw;gug;G ePu; Mfpatw;wpd; rpwg;ghd

mikg;ig Ngzj;;jf;fthW nraw;gLthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 05

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ,yq;ifapd; ntt;NtW ,lq;fspy; epyf;fPo; ePupd; mikg;ig NgZtjpy;

nry;thf;Fr; nrYj;Jk; ,aw;if fhuzpfis ,dq;fhz;ghu;.

² NtWgl;l nghUl;fspd; rPuw;w Kfhikj;Jtj;jpdhy; epyf;fPo; ePupd; mikg;G

khw;wkiljiy tpsf;Fthu;. .

² epyf;fPo; ePupd; mikg;G khw;wkiljiy fl;Lg;gLj;Jk; Kiw gw;wp

tpsf;Fthu;.

² Njf;fq;fspYs;s ePu;g;ghrd ePupdJ mikg;G khWtjpdhy; ,yq;ifapd;

ePu;g;ghrd Ntshz;ik ghjpg;giljiy ,dq;fhz;ghu;.

² ePu;g;ghrd ePupd; mikg;G khw;wKWtij jtpu;g;gjw;fhd eltbf;iffis

tpsf;Fthu;.

fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;fw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs; :

• ,yq;ifapy; epyf;fPo; ePupd; mikg;ig ghjpf;Fk; ,aw;if fhuzpfs; vit

vd khztu;fis tpdTq;fs;.

• epyf;fPo; ePupd; mikg;ig khw;Wk; ntt;NtW gjhu;j;jq;fspd; rPuw;w

Kfhikj;Jtj;ij tpsf;Fq;fs;.

• epyf;fPo;  ePupd; mikg;G khw;wkiltij vt;thW fl;Lg;gLj;jyhk; vd

tpsf;Fq;fs;

ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL. (

,yq;ifapd; epyf;fPo; ePupd; mikg;G,yq;ifapd; epyf;fPo; ePupd; mikg;G,yq;ifapd; epyf;fPo; ePupd; mikg;G,yq;ifapd; epyf;fPo; ePupd; mikg;G,yq;ifapd; epyf;fPo; ePupd; mikg;G

• kdpjdpd; epyTiff;fhd capu;g;ghd gjhu;j;jkhf ePu; cs;sJ. ,J Fbg;gjw;F>

rikg;gjw;F> tptrhaj;jpw;F> Nghf;Ftuj;jpw;F> ifj;njhopYf;F gad;gLk;.

,jpy; fiue;J cs;s gjhu;j;jq;fspdhy; ,jd; gad;ghl;bw;fhd jFjp

ghjpf;fg;gLfpd;wJ. epyf;fPo; ePupd; mikg;G Nkw;gug;G ePupd; jd;ikapdhy;

ghjpf;fg;gLfpd;wJ. ghiwfspd; jd;ikAk;> epyf;fPo; ePupd; mikg;ig

ghjpf;fpd;wJ.
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juTfs; Mrpupaupdhy; toq;fg;gLjy; Ntz;Lk;.

ml;ltiz 16.4.1  :ml;ltiz 16.4.1  :ml;ltiz 16.4.1  :ml;ltiz 16.4.1  :ml;ltiz 16.4.1  : cyf ru;tNjr ];jhgdj;jpdhy; ru;tNjr uPjpahfcyf ru;tNjr ];jhgdj;jpdhy; ru;tNjr uPjpahfcyf ru;tNjr ];jhgdj;jpdhy; ru;tNjr uPjpahfcyf ru;tNjr ];jhgdj;jpdhy; ru;tNjr uPjpahfcyf ru;tNjr ];jhgdj;jpdhy; ru;tNjr uPjpahf

mDkjpf;fg;gl;lmDkjpf;fg;gl;lmDkjpf;fg;gl;lmDkjpf;fg;gl;lmDkjpf;fg;gl;l Nkw;gug;G ePupd; gz;gpd; topayFNkw;gug;G ePupd; gz;gpd; topayFNkw;gug;G ePupd; gz;gpd; topayFNkw;gug;G ePupd; gz;gpd; topayFNkw;gug;G ePupd; gz;gpd; topayF

vy;iyvy;iyvy;iyvy;iyvy;iy (Parameters) .

F- (mg dm-3)

Ca (mg dm-3)

Mg (mg dm-3)

Fe (mg dm-3)

fdpaq;fs;
WHO dhy;
gupe;Jiuf;fg;gl;l
vy;iy
1.5

0.3

ru;tNjr uPjpahf
Vw;Wf;nfhs;sg;gl;l
vy;iy.

1.0 - 1.5

200

150

1.0

fhzg;glf;$ba

vy;iy.

cU : 16.4.1  ,yq;ifapd; epyf;fPo; ePupd; GNshiul;L madpd; guk;gy;.cU : 16.4.1  ,yq;ifapd; epyf;fPo; ePupd; GNshiul;L madpd; guk;gy;.cU : 16.4.1  ,yq;ifapd; epyf;fPo; ePupd; GNshiul;L madpd; guk;gy;.cU : 16.4.1  ,yq;ifapd; epyf;fPo; ePupd; GNshiul;L madpd; guk;gy;.cU : 16.4.1  ,yq;ifapd; epyf;fPo; ePupd; GNshiul;L madpd; guk;gy;.
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cU 16.4.2: ,yq;ifapd; epyf;fPo; ePupd; ,Uk;gpd; guk;gy;.cU 16.4.2: ,yq;ifapd; epyf;fPo; ePupd; ,Uk;gpd; guk;gy;.cU 16.4.2: ,yq;ifapd; epyf;fPo; ePupd; ,Uk;gpd; guk;gy;.cU 16.4.2: ,yq;ifapd; epyf;fPo; ePupd; ,Uk;gpd; guk;gy;.cU 16.4.2: ,yq;ifapd; epyf;fPo; ePupd; ,Uk;gpd; guk;gy;.

cU 16.4.3: ,yq;ifapd; epyf;fPo; ePupd;cU 16.4.3: ,yq;ifapd; epyf;fPo; ePupd;cU 16.4.3: ,yq;ifapd; epyf;fPo; ePupd;cU 16.4.3: ,yq;ifapd; epyf;fPo; ePupd;cU 16.4.3: ,yq;ifapd; epyf;fPo; ePupd; Ca2+, Mg2+ guk;gy;  guk;gy;  guk;gy;  guk;gy;  guk;gy; /nkhj;j td;iknkhj;j td;iknkhj;j td;iknkhj;j td;iknkhj;j td;ik
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• Mg2+(aq) / Ca2+(aq)

• ePupd; td;ik ePupy; fiue;Js;s Ca2+ , Mg2+ mad;fspd; mstpdhy; Fwpf;fg;gLk;.

td;ePupy; mjpfsT rtu;f;fhuk; tpuakhtjhy; Rj;jkhf;FjYf;F td;ePu;

tpUk;gj;jfhj xd;whf mikAk;. ,e;ePu; rikj;jypd; NghJ fha;fwpfis

td;ikahf;Ffpd;wJ. ePu; nfhjpf;fitf;Fk; ghj;jpuj;jpy;> ePu;;; Foha;fspy;> ePu;

ntg;gNkw;wpfspy; nrjpy;fs; Nghd;W gbfpd;wJ. fPNoAs;s g+kpapd; mikg;G>

tope;NjhLk; ePu; ghiwfspy; jq;fpa Neuk;> Kd;ida epyf;fPo; ePupd; mikg;G

Mfpatw;iw epyf;fPo;  ePupd; mikg;G gpujpgyp;g;gJld;> ePu; tope;Njhba ghij

Mfpatw;iwAk; mwpaj; jUfpd;wJ.

Ca2+(aq)
 
/
 
Mg2+(aq)

 
+ 2HCO

3

-(aq)  CaCO
3
(s) +MgCO

3
 (s) + CO

2
(g)+ H

2
O(l)

                            (nrjpy;fs; cz;lhjy;.)

,Uk;G,Uk;G,Uk;G,Uk;G,Uk;G (Fe)

• ghiw gilfspy; cs;s ,Uk;Gj; jhJ> ePupy; cs;s ,Uk;gpd; Muk;g Kjy;

MFk;. ePupy;  fiue;Js;s ,Uk;G Nkw;gug;gpw;F vLj;J tug;gLk;NghJ JUthf

khw;wkilfpd;wJ. capu; tho;tjw;F ,Uk;gpy; jq;fpapUf;Fk; ,Uk;ig jho;j;Jk;

( iron-reducing) gf;Bupahf;fSk; ,Uk;G Kjy;fshf fhzg;gLfpd;wd. ,Uk;ig

mjpfstpy; nfhzLs;s ePu;; rptg;G epwkhff; fhzg;gLk;. ,J ryit nra;ag;gLk;

,lq;fspy; fhzg;gLk;. cNyhfr; Rit cilaJ. ,Uk;gpd; nrwpT  0.3 mg dm3

f;F Nkyhf ,Ug;gNj ,jw;Ff; fhuzkhf mikAk;. ,Uk;G FbePupd; Ritia

ghjpf;Fk;.

GNshiul;LGNshiul;LGNshiul;LGNshiul;LGNshiul;L (F-)

• ,yq;ifapy; ntt;NtW ,lq;fspy; ntt;NtW mstpyhd GNshiul;L mad;

nrwpT fhzg;gLfpd;wJ. epue;jukhd gw;fs; cUthFk; NghJ GNshiul;L

mad; nrwpT ghjpg;ig Vw;gLj;Jfpd;wJ. GNshiul;L nrwpT 1-1.5 mg dm-3 Mf

,Uf;Fk; NghJ cly;eyk; ghjpg;gile;jjhf mwpag;gltpy;iy.
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NtWgl;l nghUl;fspd; rPuw;w Kfhikj;Jtj;jpdhy; epyf;fPo; ePupd; mikg;GNtWgl;l nghUl;fspd; rPuw;w Kfhikj;Jtj;jpdhy; epyf;fPo; ePupd; mikg;GNtWgl;l nghUl;fspd; rPuw;w Kfhikj;Jtj;jpdhy; epyf;fPo; ePupd; mikg;GNtWgl;l nghUl;fspd; rPuw;w Kfhikj;Jtj;jpdhy; epyf;fPo; ePupd; mikg;GNtWgl;l nghUl;fspd; rPuw;w Kfhikj;Jtj;jpdhy; epyf;fPo; ePupd; mikg;G

khw;wkiljy;.khw;wkiljy;.khw;wkiljy;.khw;wkiljy;.khw;wkiljy;.

• kdpjdpd; nraw;ghLfspdhy; epyf;fPo; ePu; mRj;jilfpd;wJ. ,J epyf;fPo;

ePiu kdpjdpd; ghtidf;F cfe;jjw;wjhf Mf;Ffpd;wJ. Nrkpg;G jhq;fp;fspd;

cs; mlf;fq;fs; (Contaminants)> Fop kyry $lq;fs;> Fg;ig fopTfs;>

fopT ePiur; Nrfupj;J fpUkpfisAk; Ju;ehw;wj;ijAk; Nghf;Ftjw;fhf

gpuj;jpNafkhff; fl;lg;gLk; Fopfs;> kz;epug;gpfs;> gPilnfhy;ypfs;> ,urhad

tskhf;fpfs;> efu;Gw fopTfs;> tptrha fopTfs;> njhopw;rhiy fopTfs;

Nghd;wit epyf;fPo;  ePupd; mikg;ig khw;Wk; Kf;fpa Kjy;fshf cs;sd.

NO
3

- Nru;f;fg;gly;.Nru;f;fg;gly;.Nru;f;fg;gly;.Nru;f;fg;gly;.Nru;f;fg;gly;.

• epyf;fPo;  ePupid mRj;jkhf;Fk; xU nghJ mad; iej;jpNuw;W MFk;.

• iej;jpNuw;W mad;fs; gf;Bupahf;fspd; njhopw;ghLfspd; fhuzkhf iej;jpiuw;W

mad;fshf jho;j;jg;gLfpd;wd. iej;jpiuw;W mad;fs; <NkhFNshgPDld;

NrUk; nghOJ xl;rprd; FUjpapdhy; fhtg;gLk; msT FiwAk;. ,J Foe;ijfspy;

kpfTk; Mgj;jhd nkjNkhFNshgpah vDk; epiyia Njhw;Wtpf;Fk;. kdpjdpd;

FUjpapy; fhzg;gLk; top mikd;fSld; ,t;iej;jpiuw;W mad;fs; jhf;fk;

Gupe;J> Gw;WNeha;f; fhuzpahd iej;jpuNrh mikid Njhw;Wtpf;Fk;. iejurd;

Nru;itfis ngUkstpy; nfhz;Ls;s tskhf;fpfs;> kdpjd;> tpyq;Ffs;

Mfpatw;wpd; fopTfs; Nghd;wd fiue;J nry;yg;gLtjd; %yk; N O-
3 
epyf;fPo;

ePiu nrd;wilfpd;wJ. mj;Jld; kz;zpy; fhzg;gLk; rpwg;Gkpf;f gf;Bupahf;fshy;

mNkhdpak; mad;fs; iej;jpNuw;whf khw;wg;gLfpd;wJ.

cU 16.4.4 : ,yq;ifapy; epyf;fPo; ePupy; cU 16.4.4 : ,yq;ifapy; epyf;fPo; ePupy; cU 16.4.4 : ,yq;ifapy; epyf;fPo; ePupy; cU 16.4.4 : ,yq;ifapy; epyf;fPo; ePupy; cU 16.4.4 : ,yq;ifapy; epyf;fPo; ePupy; N O-
3 
 ,d; guk;gy;. ,d; guk;gy;. ,d; guk;gy;. ,d; guk;gy;. ,d; guk;gy;.
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epyf;fPo; ePupd; mikg;G khw;wkiljiy fl;Lg;gLj;jy;.epyf;fPo; ePupd; mikg;G khw;wkiljiy fl;Lg;gLj;jy;.epyf;fPo; ePupd; mikg;G khw;wkiljiy fl;Lg;gLj;jy;.epyf;fPo; ePupd; mikg;G khw;wkiljiy fl;Lg;gLj;jy;.epyf;fPo; ePupd; mikg;G khw;wkiljiy fl;Lg;gLj;jy;.

Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. (Sanitary land filling)

• ,J kpfg; gpugy;akhd fopT ntspNaw;Wk; KiwahFk;. Vnddpy; ,JNt

fopit ntspNaw;wf; $ba nryT Fiwe;j KiwahFk;. efu rigapd;

jpz;kf; foptpd; 4/5 gq;if tplf; $ba gFjp fhzp epuTiff;Nf

gad;gLj;jg;gLfp;d;wJ. ,JnthU nghwpapay; Kiwapyhd fopit ntspNaw;Wk;

KiwahFk;. ,q;F fopthdJ kf;fs; ghtidapy;yhj ,lj;jpYs;s vy;iyg;

gLj;jg;gl;l fhzpapy; gilfshfg; gug;gg;gLk;. gpd;du; mit ,Wf;fkhf

neUf;fg;gl;L> foptpd; fdtsT Fiwf;fg;gLfpd;wJ. gpd;du; fopthdJ

kz;zpdhy; %lg;gLk;. fhzp epuTif cau;thd> epyf;fPo;  ePu;kl;lk;  cau;thf

cs;s gpuNjrq;fSf;F ,J nghUe;jhJ. foptpd; ngUk;gFjp capu;;> ,urhadr;

nrad;Kiwfspd; Clhf gpupifahf;fg;gl;L> jpz;k> jput> thA tpisTfis

cw;gj;jpahf;Fk;.

•  vt;thwhapDk;> jpz;kf;fopTfs; khrhf;fj;ij Vw;gLj;jhJ Kd; vr;rupf;ifahf

jLg;G eltbf;iffs; vLj;jy; Ntz;Lk;. ,J mg;gpuNjrj;jpd; epyf;fPo; ePupy;

ghjpg;ig Vw;gLj;Jk;. kz; epuk;gy; Kw;Wg; ngWk; tiu epyf;fPo; ePu; xOq;fhf

gupNrhjpf;fg;gl Ntz;Lk;. epug;gl;l Fopfspd; kPJ gpd;du; fl;llq;fs; fl;lg;glyhk;.

rhk;guhf;fy;.rhk;guhf;fy;.rhk;guhf;fy;.rhk;guhf;fy;.rhk;guhf;fy;.

• fopT gjhu;;j;jq;fis rhk;guhf;Ftjw;F cau; ntg;gepiy mtrpak;. ,jd; NghJ

xl;rpNaw;wg;glf; $ba gjhu;j;jq;fs; g+uz jfdj;jpw;F cl;gLj;jg;gLfpd;wd.

kpFjpahf rhk;gypy; fz;zhb> cNyhfk; Nghd;w NtW gjhu;j;jq;fs; fhzg;gLk;.

,jw;F 770-9700 C ntg;gepiy gad;gLj;jg;gLk;. vg;nghOJk; itj;jparhiy

fopTfs; rhk;guhf;fg;gl Ntz;Lk; vd $wg;gLfpd;wJ. ,yq;ifapd; fopTg;

gjhu;j;jq;fspy; 80% Nrjdg; nghUl;fs; Mifahy;> jpz;kf; fopthdJ rf;jpia

cw;gj;jp nra;Ak; vupnghUshf gad;gLj;jg;glyhk;.

kPs;Row;rpkPs;Row;rpkPs;Row;rpkPs;Row;rpkPs;Row;rp

• gy ehLfspy; tPl;L> njhopw;rhiyf; fopT ePu; kPs;Row;rpf;F cl;gLj;jg;gLfpd;wd.

,yq;ifapy;> rpy ifj;njhopw;rhiyfspy; ngUksT epyf;fPo; ePu;  gad;gLj;-

Jtjpdhy; mq;F kPs; cgNahfj;ij gpuNahfpf;FkhW Cf;Ftpj;jy; kpfTk;

Kf;fpakhdJ.
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cU 16.4.5 : ePiu kPsg;gad;gLj;Jtjw;fhd jpl;lkplg;gl;l glk;.cU 16.4.5 : ePiu kPsg;gad;gLj;Jtjw;fhd jpl;lkplg;gl;l glk;.cU 16.4.5 : ePiu kPsg;gad;gLj;Jtjw;fhd jpl;lkplg;gl;l glk;.cU 16.4.5 : ePiu kPsg;gad;gLj;Jtjw;fhd jpl;lkplg;gl;l glk;.cU 16.4.5 : ePiu kPsg;gad;gLj;Jtjw;fhd jpl;lkplg;gl;l glk;.

ePu;g;ghrd ePupdJk;> Njf;fq;fspy; cs;s ePupdJk; mikg;ig mwpjy;.ePu;g;ghrd ePupdJk;> Njf;fq;fspy; cs;s ePupdJk; mikg;ig mwpjy;.ePu;g;ghrd ePupdJk;> Njf;fq;fspy; cs;s ePupdJk; mikg;ig mwpjy;.ePu;g;ghrd ePupdJk;> Njf;fq;fspy; cs;s ePupdJk; mikg;ig mwpjy;.ePu;g;ghrd ePupdJk;> Njf;fq;fspy; cs;s ePupdJk; mikg;ig mwpjy;.

• gy ePu;g;ghrd Njf;fq;fis nfhz;bUg;gJ ,yq;ifapd; jdpj;Jtkhd ,ay;G.

ePu;g;ghrd ePu; cfe;j epiyapy; cs;sjh vd jPu;khdpg;gjw;F ePu;g;ghrd ePupd;

juk;  ePu; gw;wpa mwpT Kf;fpakhdJ. ePu;g;ghrd ePupd; juk; gy fhuzpfspy;

jq;fpAs;sJ.

• flj;JjpwDk;> ctu;jd;ikAk;.

• Nrhbak; Gwj;JwpQ;ry; tpfpjk; sodium adsorption ratio (SAR).

,J kz; njhFjpapd; kPJ jho;e;j juj;ij cila ePupd; tpisT> me;ePupy;

cs;s nkhj;j cg;Gfspd; nrwpT> me;ePupy; Nrhbaj;jpw;Fk; kw;iwa

fw;wad;fSf;Fk; ,ilapyhd rhu;G tpfpjk;> NghNuhdpd; nrwpT> ,U

fhgNdw;wpd; cs;slf;fk; Mfpatw;wpy; jq;fpAs;sJ. Nrhbak; GwJwpQ;ry;

tpfpjj;jpdhy; Nrhbaj;jpw;Fk; kw;iwa fw;wad;fSf;Fkpilapyhd tpfpjk;

jPu;khdpf;fg;gLk;.

• ePu;ghrd ePupd; SAR mjpfupg;G kz;fiurypd; SAR tpfpjj;ij mjpfupf;Fk;.

,J ,Wjpahf kz;zpdhy; khw;wPL nra;af;$ba Na apd; msit mjpfupg;gjd;

%yk; kz;zpd; cl;GftpLk; ,ay;ig ,of;fr; nra;fpd;wJ.

• kz;zpd; cl;GftpLkpay;gpd; ,og;G jhtu tsu;r;rpiag; ghjpf;Fk;.

    xt;nthU mad;fspd; nrwpT m mol dm-3 ,y; jug;gLk;.

            Ca2+ (s) + 2 Na+ (aq)   Ca2+ (aq) + 2Na+(s)

ctu;j;jd;ikia fl;Lg;gLj;Jtjw;fhd eltbf;iffs;ctu;j;jd;ikia fl;Lg;gLj;Jtjw;fhd eltbf;iffs;ctu;j;jd;ikia fl;Lg;gLj;Jtjw;fhd eltbf;iffs;ctu;j;jd;ikia fl;Lg;gLj;Jtjw;fhd eltbf;iffs;ctu;j;jd;ikia fl;Lg;gLj;Jtjw;fhd eltbf;iffs;

jFjpfhz;

gupNrhjid

kPs; cgNahfk;.

Fbj;jy;> fOTjy;

tptrhak; ifj;-

njhopy;

Mfpatw;wpf;F ePu;

fopT ePu;
guPrpypj;jy;; gupfupf;Fk;

,ae;jpuk;

Njf;Fk; njhl;b
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• ctu;j;jd;ikia fl;Lg;gLj;Jtjw;fhd xUKiw fhL %lyhFk;. cyu; epyj;jpd;

ctu; jd;ikia fl;Lg;gLj;Jtjw;F gapu; fhl;Lj;njhFjp (Agro forestry system)

gad;gLj;jg;gLk;. tbfhy;fspd; epiyikia rPuhf;fy;> Row;rp Kiw gapu;r;

nra;ifia jFe;j rkaj;jpy; mKy;gLj;jy; Mfpad kw;iwa khw;wPl;L

KiwfshFk;.

• ,it ahTk; epyf;fPo; ePu; Vw;wkiljypy;> ,wf;fkiljypy; jhf;fj;ij Vw;gLj;Jk;.

vdNt> cyu; epyj;jpd; ctu; jd;ikia fl;LgLj;Jtjw;fhd ku eLifia

ifahSk; nghOJ ,it ahTk; ftdj;jpw; nfhs;sg;gl Ntz;Lk;.

kz;zpd; ctu; jd;ikapd; fUj;J.kz;zpd; ctu; jd;ikapd; fUj;J.kz;zpd; ctu; jd;ikapd; fUj;J.kz;zpd; ctu; jd;ikapd; fUj;J.kz;zpd; ctu; jd;ikapd; fUj;J.

• vy;yh kz;fSk; ePupy; fiuAk; jfTs;s cg;Gf;fis nfhz;Ls;sd. mad;fspd;

tbtpy; jhtuq;fs; Nghrizg; gjhu;j;jq;fis mfj;JwpQ;Rfpd;wd. Nkyjpf

fiuAk; cg;Gf;fs; kz;zpy; ngUfpf; fhzg;gly; kz;zpd; ctu;j; jd;ik

vdg;gLk;. ,J jhtuj;jpd; tsu;r;rpia eyptilar; nra;Ak;.

••••• fhuj;jd;ik fhuj;jd;ik fhuj;jd;ik fhuj;jd;ik fhuj;jd;ik = [HCO
3

-] + 2 [CO
3

2-]  +   [OH-]  nrwpT  nrwpT  nrwpT  nrwpT  nrwpT  Cmol dm-3 ,y;,y;,y;,y;,y;

[HCO
3
-] , [CO

3
2-] ,  [OH-]   vd;gtw;wpd; cau; nrwpT  CaCO

3 
 tPo;gbjiy

Vw;gLj;Jk;.

Ca2+  (aq) or (Mg2+) + 2HCO
3
- (aq)   CaCO

3
 (s) + CO

2
 (g) + H

2
O ( l  )

,J fiurypd; Ca2+  ( Mg2+  ) nrwpit Fiwf;Fk;.

    MfNt SAR ngWkhdk; mjpfupf;Fk;.

ePu;g;ghrd ePupd; mikg;G khw;wKWjiyj; jtpu;g;gjw;fhd eltbf;iffs;.ePu;g;ghrd ePupd; mikg;G khw;wKWjiyj; jtpu;g;gjw;fhd eltbf;iffs;.ePu;g;ghrd ePupd; mikg;G khw;wKWjiyj; jtpu;g;gjw;fhd eltbf;iffs;.ePu;g;ghrd ePupd; mikg;G khw;wKWjiyj; jtpu;g;gjw;fhd eltbf;iffs;.ePu;g;ghrd ePupd; mikg;G khw;wKWjiyj; jtpu;g;gjw;fhd eltbf;iffs;.

• flj;Jjpwd;> fhuj;jd;ik> SAR ngWkhdk; Nghd;w topayFfis (parameter)

xOq;fhf mstpLjy;.

• Row;rp gapu; nra;ifia cs;slf;fpa gupfhu eltbf;iffisAk; (Remedial

measurements) tbfhy;gapu;r;nra;if Kiwia rPu;nra;tjw;fhd

epge;jidfisAk; ifahSjy;.

gupfhu eltbf;iffs;gupfhu eltbf;iffs;gupfhu eltbf;iffs;gupfhu eltbf;iffs;gupfhu eltbf;iffs;

• new;gapu;r; nra;iff;F cfe;jjhf ePu; tUk; tiu Row;rp gapu;r;nra;ifia

mKyhf;fy;.

• jho; ctu;jd;ikiaAk; kpfTk; jho; SAR ngWkhdj;ijAk; (Vwj;jho g+r;rpak;)

nfhz;l gug;ig kio ePupdhy; fOtpr; nry;y tpLjy;.

• ePu;g;ghrd Njf;fq;fspYk;  fhy;tha;fspDs;Sk; mtw;iw #oTk; fhL %liy

mjpfupj;jy;.

.

;
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;

mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.mwpit gpuNahfpg;ghu;.

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'5 ( tptrha ,urhadg; nghUl;fspd; ghtid fhuzkhf

Vw;gl;Ls;s #oy; ghjpg;ig Fiwe;jsthf;fr;

nraw;gLthu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 02

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² gPil nfhy;ypfis tiuaWg;ghu;.

² gPil fl;Lg;ghl;L tifapd; mbg;gilapy; gPilf;nfhy;ypfis

ghFgLj;Jthu;.

² gPil nfhy;ypfspd; er;Rj; jd;ik (,urhadj;jd;ik) apd; mbg;gilapy;

mtw;iw tifg;gLj;Jthu;. cjhuzk; : LD 50

² gPil nfhy;ypfis mit njhopw;gLk; Kiwapd; mbg;gilapy;

tifg;gLj;Jthu;.

² gPil nfhy;ypfspd; ghtidahy; vOk; gpur;ridfis ,dq;fhz;ghu;.

² #oypd;  kPJ tskhf;fpfspd; (NPK) jhf;fq;fis  (tpisTfis)

tpsf;Fthu;. (NPK-iejurd;> nghRguR> nghw;whrpak;)

fw;wy; fw;gpj;jYf;fhfw;wy; fw;gpj;jYf;fhfw;wy; fw;gpj;jYf;fhfw;wy; fw;gpj;jYf;fhfw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;d cj;Njr nrad;Kiwfs;d cj;Njr nrad;Kiwfs;d cj;Njr nrad;Kiwfs;d cj;Njr nrad;Kiwfs; :

• khztu;fs; thOk; #oypy; gad;gLj;jg;gLk; gPilf;nfhy;ypfis tpdtp> mtw;wpdhy;

#oYf;F Vw;gLk; jhf;fq;fisg; gw;wp fye;JiuahLq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL:

gPilf;nfhy;ypfs;gPilf;nfhy;ypfs;gPilf;nfhy;ypfs;gPilf;nfhy;ypfs;gPilf;nfhy;ypfs;

•  gPilfis mopg;gjw;Fk;> fl;Lg;gLj;Jtjw;Fk;> jilnra;tjw;Fk;> vjpu;g;gjw;Fk;

Jd;gj;ijf; Fiwf;fTk; gad;gLj;jg;gLk; gjhu;j;jk; gPilnfhy;yp vdg;gLk;.

•  gpujhdkhf ,uz;L tFg;G gPilnfhy;ypfs; gad;gLj;jg;gLfpd;wJ. mitahtd

• ,aw;if gPil nfhy;ypfs;.

• njhFg;G gPil nfhy;ypfs;.

• ,aw;if gPil nfhy;ypf;F  Kohamba - Neem rf;jpkpf;f rhuk; xU

cjhuzkhFk;.

• cgNahfpf;fg;gLk; Kf;fpa gPilnfhy;ypfs; ,uz;L tifg;gLk;.

- fis nfhy;ypfs; (fisfisf; nfhy;Ygit.)

gapu;fSld; Nghrizf;Fk;> #upa rf;jpf;Fk; Nghl;b NghLk; jhtuq;fis

nfhy;Ygit.

- g+r;rp nfhy;ypfs;

gapu;fisg; gOjilar; nra;Ak; g+r;rpfisf; nfhy;Ygit.
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• g+r;rpgPilfs; tpisr;riy ,uz;L topfspy; ghjpf;fpd;wd.

- mWtil nra;ag;gLk; jhtuj;jpd; gFjpfis cz;git

- my;yJ ,iyfis gOjilar; nra;tjdhy; xspj;njhFg;G tPjj;ijf;

Fiwg;gjd; %yk; czT cw;gj;jpiaf; Fiwg;git.

• g+r;rpnfhy;ypfs; mit njhopw;gLk; Kiwapd; mbg;gilapy; %d;W

tiffshf gpupf;fg;gLfpd;wd.

• nraw;if g+r;rp nfhy;ypfspd; Kf;fpa %d;W gpupTfs;

- FNshupd; Vw;wg;gl;l IjNuhfhgd; - chlorinated hydrocarbons (DDT ,UFNshNuh

,UgPidy; Kf;FNshNuh vNjd;).

- Nrjd nghRNgw;Wf;fs; - organo phosphorus (cjhuzk; : nkyj;jpad;-melathion)

- ghu cNyhf cg;Gfs; (cjhuzk; : nrk;;G ,U jNah fhgNkw;W - Copper

dithiocarbomates)

rPupa gPil nfhy;ypfs; gpd;tUk; ,ay;Gfisf; nfhz;bUj;jy; Ntz;Lk;.

• Fwpg;ghf Fwpj;j gPilia khj;jpuk; nfhy;Yk; gPilnfhy;ypahf ,Uj;jy;

Ntz;Lk;.

• #oypy; my;yJ kz; ePu;j;njhFjpapy;; ,yFthf capu;gbapwf;fj;jpw;F

cl;gl Ntz;Lk;.

• gPilnfhy;ypf;F vjpuhf gPilfs; vjpu;g;Gr; rf;jpia tpUj;jp nra;af; $lhJ.

• kypthdjhfTk; kdpjDf;F er;Rj;jd;ik mw;wjhfTk; ,Uj;jy; Ntz;Lk;.

gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;.gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;.gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;.gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;.gPil nfhy;ypg; ghtidahy; Vw;gLk; ghjfkhd tpisTfs;.

• gPilehrpdpfs; vkJ czTfspy; gbe;J jPq;if Vw;gLj;jyhk;. ,jd; msT

mjpfkhf ,Uf;Fk; NghJ mJ eQ;#l;btpLk;.

• gpupifilahJ capupay; jpul;rpailAk; gPilnfhy;ypfs;> czT rq;fpypapDhlhf

nrwpiltjhy; ,jd; kl;lk; xU gpy;ypadpd; Mapuk; gFjpfshf my;yJ

kpy;ypadpd; gFjpfshf fhzg;gLk;. cjhuzk;: DDT.

• ,J #oiyg; ghjpf;fpd;wJ. g+r;rpfis khj;jpuk; nfhy;yhJ> kdpjDf;Fj;

jPq;F tpistpf;fhjJk; kdpjDf;F cjTk;> ed;ik jUk;> capupdq;fisAk;

mopf;Fk;.

• xNu tifahd gPil nfhy;ypfis njhlu;e;J ghtpg;gjhy;> vjpu;g;Gj; jd;ikAs;s

gPilfs; Njhd;Wk;. ,aw;if Nju;tpd; %yk; vjpu;g;Gj; jd;ik nfhz;l gPilfs;

mjpupfupf;fg;gLk;.. ,jdhy;> gPil nfhy;ypfs; tpidj;jpwdw;wjhfpd;wd. mj;Jld;>

,aw;if  ,iunfstpfs; gPil nfhy;ypfspdhy; mopf;fg;gLfpd;wd. ,J

gPilfis Muk;gj;jpy; ,Ue;jjpYk; ghu;f;f tpiuthfg; ngUfr; nra;fpd;wJ.
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Fwpg;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G

• LD ngWkhdk;

nfhy;jfT ngWkhdk; 50 (LD 
50

)  vd;gJ Fwpg;gpl;l gPilapd; 50 rjtPjkhd

mq;fj;jtiu mopf;Fk; gPilnfhy;yp LD 
50 
vdg;gLk;.

tskhf;fpfs;.tskhf;fpfs;.tskhf;fpfs;.tskhf;fpfs;.tskhf;fpfs;.

• jhtuq;fspd; tsu;r;rpf;Fj; Njitahd fdpAg;Gf;fisAk;> Nghrizg;

gjhu;j;jq;fisAk; toq;fp mtw;iw tpiuthf tsu;r;rpailar; nra;git

tskhf;fpfs; vdg;gLk;. cjhuzk; :  NPK.

• kpfTk; Kf;fpakhd fdpAg;G mad;fshfpa iej;jpNuw;W> nghRg;Ngw;W>

nghw;whrpak; ngUkstpYk; rpy Rtl;L Kyfq;fs; rpwpjstpYk; jhtu

tsu;r;rpf;FmtrpakhFk;. N%, P
2
O

5
%,  > K

2
O%vd NPK njuptpf;fg;gLk;.

• tskhf;fpfs; ,U Kf;fpa tiffshf gpupf;fg;gLk;. xt;nthd;Wk; jd;dfj;Nj

ed;ikfis nfhz;Ls;sd.

• ,aw;if tskhf;fpfs; Nrjdg; gjhu;j;jq;fshFk;. ,J rhf;fil fopTfs;>

NrWfs; Mfpatw;iw cs;slf;Ffpd;wJ.

• nraw;if tskhf;fpfs; mNrjdg; gjhu;j;jq;fshFk;. mit Jha ,urhadg;

gjhu;j;jq;fisf; nfhz;Ls;sd. cjhuzk; : N H
4
NO

3 
 Jhs;fshfNth

rpW cUz;ilfshfNth fhzg;gLk;.

• ,aw;if tskhf;fpfs; gue;jstpyhd Nghrizg; gjhu;j;jq;fis nfhz;Ls;sd.

nkJthfNt Nghrizf;$Wfis ntspapLtjdhy;> ePz;lfhy tpisit

Vw;gLj;Jk;. ,it #oYf;F Fiwe;jsT jPq;if Vw;gLj;Jk;. gapu;r;nra;iff;F

cfe;jJ.     kypthdit.

• kz;zpd; ,ioa mikg;ig tpUj;jp nra;Ak;.

• ,lj;jpw;F ,lk; nfhz;Lnry;Yk;; nrytPdKk; mjidg; gpuNahfpg;gjw;fhd

nrytPdKk; mjpfkhdJ. mj;Jld; rPupa Nghrhf;Fr; rkepiy Vw;glhky;

Nghfyhk;.

• nraw;if tskhf;fpfis ,lj;Jf;fplk; nfhz;L nry;yYk; tpepNahfKk;

,yFthdJ. mj;Jld; Njitg;gLk; fdpAg;G mad;fis Nru;j;J ,yFtpy;

vkJ ,yf;if mila KbAk;. mj;Jld;> Nru;f;fg;gLk; fdpaq;fspd; msit

nrk;ikahf fl;Lg;gLj;j KbAk;.



-292-

• ,tw;wpd; njhlu;r;rpahd ghtid fhuzkhf kz;zpd; ,aw;if jd;ik my;yJ

fl;likg;G ghjpf;fg;gLtjhy; kz;zpd; tsk; Fd;Wk;. ,yFthf fOtpr;;

nry;yf;  $bait. ,jdhy; Nkw;gug;G ePu; epiyfs; fhyg;Nghf;fpy;

ew;NghrizahjYf;F  cl;gLk;.

• ,urhad tskhf;fpfshy; epyf;fPo; ePupd; juKk;; ghjpg;gilAk;.

cjhuzk; : NO-

3 
msT

• kz;zpy; fhzg;gLk; ed;ik jUk; capupdq;fs; Fwpg;ghf Ez;zq;fpfs;

mopf;fg;gLk;.

nraw;if tskhf;fpfs; gpd;tUkhW ghFgLj;jg;gLk;.nraw;if tskhf;fpfs; gpd;tUkhW ghFgLj;jg;gLk;.nraw;if tskhf;fpfs; gpd;tUkhW ghFgLj;jg;gLk;.nraw;if tskhf;fpfs; gpd;tUkhW ghFgLj;jg;gLk;.nraw;if tskhf;fpfs; gpd;tUkhW ghFgLj;jg;gLk;.

tskhf;fpfs;

vspikahdit

c-k; a+upah

rpf;fyhdit

fyit

c-k; KCl > a+upah
Nru;it

c-k; nghw;whrpak;

nghRNgw;W
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;

mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'6 ( ePupd; juj;ij jPu;khdpf;ff; $ba nghUj;jkhd khwpfis

,dq;fhz;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 06

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² ePupd; juj;ijj; jPu;khdpg;gjpy;  flj;Jjpwd;> pH > ePupy; fiue;Js;s xl;rprdpd;

msT> ePupy; fiue;Js;s nkhj;j jpz;kq;fs; (TDS ) Mfpatw;wpd;

Kf;fpaj;Jtj;ij ,dq;fhz;ghu;.

² Nkw;$wpa topayFfis (Parameters) mse;J mtw;iw ePupd; gad;ghl;bd;

Nehf;fj;jpd; mbg;gilapy; ngwg;gl;l ePupd; epak gz;GfSld; xg;gpLthu;.

² ePupd; gad;ghl;bd; Nehf;fj;jpd; mbg;gilapy; khjpup ePu; xd;wpy; fiue;Js;s

jpz;kq;fspd; nkhj;j msit Jzpthu;.

² flj;JjpwDf;Fk; ePupy; fiue;Js;s nkhj;j jpz;kq;fSf;Fkpilapy; njhlu;ig

,dq;fhz;ghu;.

fffffw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs; :

• khztu;fis %d;W njhFjpfshfg; gpupj;J> xt;Nthu; njhFjpf;Fk; ePupd;

juj;ijj; jPu;khdpf;Fk; ,Ukhwpfis toq;fTk;.

• ,k;khwpfs; ePupd; juj;ij vt;thW jPu;khdpf;fpd;wd vd khztu;fisg;

gFj;jhuhAk;gb gzpf;fTk;.

• tpq;fpyupd; Kiwiag; gad;gLj;jp fpzw;W ePupy; fiue;Js;s O
2 
,d; msit

jPu;khdpf;f gzpf;fTk;.

ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL. (

flj;Jjpwd;flj;Jjpwd;flj;Jjpwd;flj;Jjpwd;flj;Jjpwd;
² ePu; fiury; xd;wpd; kpd;idf; flj;Jk; jpwdpd; mstPNl

flj;JjpwdhFk;.

² ,jw;Fupa rkd;ghL

² flj;Jjpwd; jq;fpAs;s fhuzpfs; gpd;tUkhW.

(1) mad;fspd; nrwpT (2)  mad;fspd; mirAk; jfT

(3) xl;rpNaw;w epiy (4)   ePupd; ntg;gepiy

² kpfTk; cau;e;j flj;Jjpwid mkpyk; my;yJ %yf; fiury;fs;

nfhz;Ls;sJ. H +(ePu; fiury;) / OH-(ePupd; fiurypd; ) kpfTk; cau;e;j mirAk;

jfNt ,jw;Ff; fhuzkhFk;.

 flj; Jjpwd;
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² flj;JtYit msg;gjw;fhd myF ohm-1 = Ω -1
  my;yJ (siemens (S).

flj;Jjpwd;tY  . ,J mad;fspd; typikia msf;fpd;wJ. Mdhy;

mq;F gpurd;dkhf ,Uf;Fk; mad;fis ,dq;fhl;Ltjpy;iy.

² eLepiyahd fiurypd; flj;Jjpwd; mjpy; fiue;Js;s nkhj;j jpz;kq;fspd;

mstpw;F (TDS) tpfpj rkkhFk;. Vnddpy; mkpyk; my;yJ %yf; fiury;fspd;

flj;Jjpwd; kpfTk; cau;e;jJ.

² #oy;rhu;e;j tpisTfs;.

flj;Jjpwd; gpd;tUtdtw;wpy; gad;gLj;jg;gLk;.

² fdpa tskhf;fiy Jzpjy; (tof;fkhf fiue;Js;s nkhj;jj;

jpz;kj;jpd; msT Jzpa gad;gLk;).

² ePu; Kjy;fspy; mad;fspd; nkhj;;j tpisit Jzptjw;Fg; gad;gLk;.

² eLepiyahd fiurypd; nkhj;j flj;Jjpwd; mjpy; fiue;Js;s nkhj;jj;

jpz;kj;jpd; mstpw;F tpfpjrkk;.

² flj;Jjpwd; ePupd; ctu;jpwid Rl;bf; fhl;Lfpd;wJ.

² flj;Jjpwd; fiue;Js;s nkhj;j jpz;kj;jpd; msitAk;> ctu;j;jpwidAk;

msf;fpd;wJ.

² fha;r;rptbj;j ePupd; flj;Jjpwd; g+r;rpakhf mikAk; (my;yJ kpfTk; jho;

tYTilaJ).

² Nkyjpf jpz;kq;fs; fiue;Js;s ePu; tptrhaj;jpw;F cfe;jJ md;W.

² ePu;ghrdj;jpw;Fg; ghtpf;fg;gLk; ePupy; kpf mjpfstpy; fiue;Js;s jpz;kq;fs;

gpur;rpidfis cUthf;fyhk;.

²²²²² pH     ngWkhdk;.ngWkhdk;.ngWkhdk;.ngWkhdk;.ngWkhdk;.

  ² #oiyr; rhu;e;j tpisT.

² ed;dPu; kPd;fspdJk; ePupd; mbapy; trpf;Fk; Ks;se;jz;bypfspdJk;

tho;tpw;F 6.0 - 9.0 tiuapyhd pH tPr;R ghJfhg;G mspg;gJ Nghd;W

Njhd;Wfpd;wJ.

² tspapypUe;J ePupDs; fiuAk; C O
2
 , SO

2 
Nghd;w thAf;fshYk;

njhopw;rhiyfspy; ,Ue;J ntsptplg;gLk; jPik tpistpf;Fk; ghapfshYk;

ePupd;  pH khw;wkilayhk;.

² cgNahfkhd epyf;fPo; ePupd; rhjhuz pH tPr;R 6.0 - 8.5 MFk;.

pH <6.5 Mf ,Uf;Fk; nghOJ> ePu; mkpyj;jd;ikahfTk; mupf;Fk;

jd;ikAilajhfTk; ,Uf;Fk;. nghJthf mkpyj; jd;ikia eLepiyahf;f

Nrhlh rhk;gy; gad;gLk;.

² nlhyikw;W tptrhaj;jpw;F gad;gLj;jg;gLk;. nlhydikw;W nkJthf

ePupd; mkpyj; jd;ikia eLepiyahf;Fk; jd;ik nfhz;lJ.

2H+(aq) + CaCO
3
.MgCO

3
(s) → Ca2+ (aq) + Mg2+(aq) + 2HCO

3
-(aq)

nlhyikw;W
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fiue;Js;s xl;rprdpd; msTk; ePupd; juKk;fiue;Js;s xl;rprdpd; msTk; ePupd; juKk;fiue;Js;s xl;rprdpd; msTk; ePupd; juKk;fiue;Js;s xl;rprdpd; msTk; ePupd; juKk;fiue;Js;s xl;rprdpd; msTk; ePupd; juKk;

² fhw;WthOapu;fspd; mDNrgj;jpw;F xl;rprd; %yf;$Wfs; mtrpak;.

mj;Jld;> rpy ,urhadj; jhf;fq;fs; kPJk; O
2 
 nry;thf;Fr; nrYj;Jfpd;wJ.

² tspapypUe;J xl;rprd; ePupDs; fiufpd;wJ. O
2 
cUthtjw;fhd

gbKiw xspj;njhFg;ghFk;.

² ntg;gepiy mjpfupf;f ePupy; O
2 
,d; nrwpT Fiwtilfpd;wJ.  rhjhuz

epge;jidfspd; fPo; ePupy; fiue;Js;s O
2 
,w;F (nfd;wpap;d; tpjpg;gb)

² K
H
 ntg;gepiyapy; jq;fpAs;sJ.

² [O
2 

(g)] = ePu; KjYld; njhlu;ghf cs;s tspapYs;s O
2 
d; gFjp

mKf;fk;.

² 20 0C  ,y; xl;rprDf;fhd  K
H
 }  1'34 × 10-8 mol dm-3 Pa-1.

² tspkz;lyj;jpy; xl;rprdpd; gFjpaKf;fk; Vwj;jho 2x 104 pa  Mf ,Uf;Fk;

nghOJ rhjhuz ePupy; fiue;Js;s mjpcau; xl;rprdpd; msT  8.6 mg

dm-3    MFk;.

² K
H
  ntg;gepiy mjpfupg;Gld; Fiwtiltjhy;> ePu; Kjypd; ntg;gepiy

cau;thf cs;sNghJ mjpy; fiue;Js;s xl;rprdpd; msT FiwtilAk;.

² ePu; Kjy;fspy; fiue;Js;s O
2 
,d; msit gfy; Ntisfspy; ePupy;

mkpo;e;J thOk; gr;ir jhtuq;fSk;> my;fhf;fSk; mjpfupf;fr; nra;fpd;wd.

² Nrjdg; gjhu;j;jq;fs; gpupe;jopAk;NghJ ePupy; fiue;Js;s xl;rpridg;

gad;gLj;Jfpd;wd.

fiue;Js;s jpz;kq;fspd; nkhj;j msT fiue;Js;s jpz;kq;fspd; nkhj;j msT fiue;Js;s jpz;kq;fspd; nkhj;j msT fiue;Js;s jpz;kq;fspd; nkhj;j msT fiue;Js;s jpz;kq;fspd; nkhj;j msT (TDS)

² ePupy; fiue;Js;s fdpaq;fs;> cg;Gf;fs;> cNyhfq;fs;>fw;wad;fs;>

md;dad;fs; Mfpatw;iw TDS Fwpf;Fk;.

² ePu; %yf;$Wfs; (H
2
O) jtpu;e;j ePupy; cs;s ahtw;iwAk; ePupy; njhq;fyhf

fhzg;gLk; jpz;kj; Jzpf;iffisAk;> TDS ; cs;slf;Ffpd;wJ>

² flj;Jjpwd; α  TDS
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jpz;kq;fs; ePiur; nrd;wilAk; topfs;.jpz;kq;fs; ePiur; nrd;wilAk; topfs;.jpz;kq;fs; ePiur; nrd;wilAk; topfs;.jpz;kq;fs; ePiur; nrd;wilAk; topfs;.jpz;kq;fs; ePiur; nrd;wilAk; topfs;.

² njhopw;rhiy fopTfs;> rhf;filf; fopTfs;> jhtu ,iyfs; Nghd;w

Nrjd %yq;fs; ePupDs; Nru;f;fg;gLfpd;wJ. Vidait efuq;fspypUe;J

tUk; %yq;fspypUe;J Nru;f;fg;gLfpd;wJ (Fspuhd ehLfspy; tPjpfspy;

gbAk; gdpf;fl;bfis fiuf;f cg;G gad;gLj;jg;gLfpd;wJ).

² ghiw> tsp>Ca(HCO
3
) 
2
 > ,Uk;G> nghRguR> fe;jfk; Nghd;w mNrjdg;

gjhu;j;jq;fspypUe;J ngwg;gLfpd;wJ.

² Foha;fspDhlhf ePu; nry;Yk; NghJ <ak; my;yJ nrk;ig vLj;J

nry;Yfpd;wd.

TDS msf;fg;gl Ntz;bajd; mtrpak;.msf;fg;gl Ntz;bajd; mtrpak;.msf;fg;gl Ntz;bajd; mtrpak;.msf;fg;gl Ntz;bajd; mtrpak;.msf;fg;gl Ntz;bajd; mtrpak;.

² kdpjdpd; tho;tpw;F TDS kl;lj;jpy; CaCO
3 
 mikg;G 100 mg dm-3 ,w;F

Nkyhf ,Ug;gJ Vw;wjd;W. <ak;;> Mrdpf;F> fl;kpak;> iej;jpNuw;W Mfpa

er;Rj; jd;ikahd mad;fSk; ePupy; fiufpd;wd.

TDS ia vt;thW Fiwg;gJ.ia vt;thW Fiwg;gJ.ia vt;thW Fiwg;gJ.ia vt;thW Fiwg;gJ.ia vt;thW Fiwg;gJ.

² fhgd; tbfisg; gad;gLj;Jjy;.

² tbj;jy; (Distillation).

² kPSk; gpurhuzk; (Reverse Osmosis).

² mad;mfw;wy; (Deionisation).
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Nju;r;rpNju;r;rpNju;r;rpNju;r;rpNju;r;rp 16'0 ( #oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;#oypd; rkepiyiag; Ngz ,urhadtpaypd;

mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;mwpit gpuNahfpg;ghu;

Nju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lkNju;r;rp kl;lk; 16'7 ( fopT Kfhikj;Jtj;jpw;fhf ,urhadtpaypd;

gq;fspg;ig gpuNahfpg;ghu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis ( 03

fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;.fw;ww; NgWfs;. (

² g+uzkhfj; jfdkilar; nra;tjd; %yk; fhyiy ,opthf;fyhk; vd tpsq;fpf;

nfhs;thu;.

² fhw;Whl;LtjdhYk;> tPo;gbtilar; nra;tjhYk; ePu; epiyfspdJ ,urhad

xl;rprd; Njitia Fiwf;fyhk; vd tpgupg;ghu;.

² jpz;k gjhu;j;jq;fis mfw;Wtjw;fhd topKiwfis tpgupg;ghu;.

² ePu; Rj;jpfupj;jYf;fhd ntt;NtW Kiwfis tpgupg;ghu;.

fffffw;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;w;wy; fw;gpj;jYf;fhd cj;Njr nrad;Kiwfs;

   ² khztu;fspd; #oypy; fhzg;gLk; jpz;kf; fopTg; gjhu;j;jq;fis Kfhikj;Jtk;

nra;tjw;fhd Kiwfis fye;Jiuahl mDkjpAq;fs;.

² Nkw;$wpa KiwfspYs;s ed;ik jPikfis Fwpg;gpLk;gb $Wq;fs;.

ghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaLghl tplaq;fis tpsf;Ftjw;fhd ifNaL. (

fhyy;fhyy;fhyy;fhyy;fhyy;

• vupnghUl;fs; jfdkilAk; NghJ C O
2
, SO

2
, iejurd; xl;irl;Lf;fs;> fhgd;

Xu; xl;irl;L> jfdkilahj IjNuhfhgd;fs; Nghd;wtw;iw cz;lhf;Ffpd;wd.

g+uzjfdk; eilngWk; nghOJ  CO ck;> jfdkilahj IjNuhf;fhgDk;

fhyg;gLtJ  FiwtilAk;. vdNt> g+uz jfdk; jPq;F gaf;Fk; thAf;fspd;

ntspNaw;wj;ij ,opthf;Fk;.

,urhad xl;rprd; Njit ,urhad xl;rprd; Njit ,urhad xl;rprd; Njit ,urhad xl;rprd; Njit ,urhad xl;rprd; Njit (COD)

(CHO)
n
 (aq) + O

2
 (aq) X CO

2
(g) + Y H

2
O ( )

• ,urhad uPjpahf ePu; khjpup xd;wpy; fhzg;gLk; Nrjd khRf;fis

xl;rpNaw;Wtjw;F Njitahd xl;rprdpd; msT (mg dm-3 )  ,urhad xl;rprd;

Njit vdg;gLk;.
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• cgNahfpf;fg;gl;l xl;rprdpd; mstpid msg;gJ fbdkhifahy;> Ma;T

$lj;jpy; ,U FNwhNkw;W cgNahfpj;J Jzpag;gLk;. ,k;Kiwapy; khjpup>

Kjypy; mkpykhf;fg;gl;l nghw;whrpak; ,UFNuhNkw;Wld; ntg;gNkw;wg;gLk;.

,e;epiyapy; xl;rpNaw;wg;glf; $ba vy;yhr; Nrjdg; gjhu;j;jq;fSk; ,U

FNuhNkw;Wld; jhf;fkilAk;. nghJthf nts;sp ry;Ngw;W Cf;fpahfr;

Nru;f;fg;gLk;.

• ,e;epge;jidfspd; fPo; ,UFNuhNkw;wpdhy; ePupy; cs;s C1- FNshupdhf

xl;rpNaw;wg;gLk;. C1- mad;fs; gp;upifailahj Nkf;Fupf; FNshiul;lhf

khw;wg;gLtjd; %yk;>  mit Cr
2
O

7
-2 cld; jhf;fkiltJ jilnra;ag;-

gLfpd;wJ. jhf;fkilahJ ,Uf;Fk;  Nkyjpf ,UFNuhNkw;wpd; msT mad;

(II) mNkhdpak; ry;Ngw;Wld; epakpg;gjd; %yk; Jzpag;gLk;.

Cr
2
O

7

2- (aq) + 14H+ (aq) + 6e   2Cr3+ (aq) + 7H
2
O ( )

mkpy Clfj;jpy;>

O
2 
(aq) + 4H+ (aq) + 4e 2H

2
O ( )

(Nrjdg; gjhu;j;jk;)  (CHO)
n
 (aq) + O

2
 (aq) XCO

2
 (g) + Y H

2
O ( )

Nrjdg; gjhu;j;jk; mkpy ,UFNuhNkw;wpdhy; xl;rpNaw;wg;gLk; nghOJ>

 Cr
2
O2-

7
 (aq) + H+ (aq) + 4e     

4

3
Cr3+ (aq) +   H

2
O ( )

1mol O
2
 (aq) 2/3 mol of Cr

2
O

7
2- (aq)

••••• nfhs;if uPjpahd xl;rprd; Njit. nfhs;if uPjpahd xl;rprd; Njit. nfhs;if uPjpahd xl;rprd; Njit. nfhs;if uPjpahd xl;rprd; Njit. nfhs;if uPjpahd xl;rprd; Njit.  (ThoD)

xl;rNyw;Wf;F

2C
2
O

4
2- (aq) 4CO

2
 (g) + 4e

1 mol O
2
= 2 mol C

2
O

4

MfNt> 1x10-3 mol dm-3 fiury; Na
2
C

2
O

4

=1/2 x 10
-3
 x  32x1000 = 16 mg dm-3



-299-

fhgdpd; xl;rpNaw;w epiyfs;.fhgdpd; xl;rpNaw;w epiyfs;.fhgdpd; xl;rpNaw;w epiyfs;.fhgdpd; xl;rpNaw;w epiyfs;.fhgdpd; xl;rpNaw;w epiyfs;.

(I)

(ii)

• nghw;whrpak; Ijurd;jNyw;W xU Kjd;ik epakg; gjhuj;jkhf gad;gLj;jg;gLk;.

           8CO
2
 + xH

2
O +30e +K+

O
2
 + 4e + 4H+ 2H

2
O

-I      +IV (5e  4) = 20e

0      +IV (4e  2) =  08e

+III  +IV (1e  2) = 02 e

      30 e

     =====

 30 %y; O
2
       4 %y; nghw;whrpak; Ijurd; jNyw;W

HO

C

C

= O

=
OOH

2CO
2
+ 2e

+IV+III

+III

→→→→×→×→×≡

Biochemical oxygen Demand / Biological oxygen demand (BOD)

→

H

HH

H

C

-IV

+IV

O = C = O

COO-K+

COOH

+III

+III

-I

-I

-I

-I
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capupay; xl;rprd; Njitcapupay; xl;rprd; Njitcapupay; xl;rprd; Njitcapupay; xl;rprd; Njitcapupay; xl;rprd; Njit  (BOD)

(CHO)
n
(aq) + O

2
(aq) XCO

2
(g) + Y H

2
O (l)

• ePu; khjpup xd;wpy; fhzg;gLk; Nrjdg; gjhu;j;jq;fis capupaw; xl;rpNaw;wj;jpw;F

cl;gLj;Jtjw;F Njitahd xl;rprdpd; msT capupay; xl;rprdpd; Njit

vdg;gLk;.

• fiue;Js;s xl;rprdpy; Efug;gl;l ( consumed )  xl;rprdpd; msit cgNahfpj;J

BOD ngWkhdk; Jzpag;gLk;.

• BOD ,d; ngWkhdj;jpw;F gq;fspg;Gr; nra;git ePupy; fiue;Js;s xl;rprid

cgNahfpf;Fk; gjhu;j;jq;fshFk;. cjhuzk;: khRgLj;jpfshd kdpjdpdJk;>

tpyq;FfspdJk; fopTg; gjhu;j;jq;fs;> ,iwr;rp Nghd;witahFk;.

• khjpup ePu; xd;W xl;rprdpdhy; epug;gg;gLk;. vdNt> mjpy; fiue;Js;s xl;rprdpd;

msT mwpag;gl;bUf;Fk;. ,k;khjpup ePu; Fwpg;gpl;l fhy vy;iyf;F> nghJthf

5 ehl;fSf;F capupaw; rpijTf;F cs;shf;fg;gLk;. gpd;du; ePupy; kpFjpahfTs;s

xl;rprdpd; msT Jzpag;gLk;. fopj;jy; %yk; cgNahfpf;fg;gl;l xl;rprdpd;

msT mjhtJ me;ePup khjpupapd; BOD  ngWkhdk; fzpf;fg;gLk;. tYthd

xl;rpNaw;wp gad;gLj;jg;gLk; NghJ xl;rpNaw;wkilAk; rpy Nrjdg; gjhu;j;jq;fs;

Ez;zq;fpfspd; capupaw; rpijthf;fspd; NghJ xl;rpNaw;;wg;glhikahy; COD

ngWkhdk; BOD  ,d; ngWkhdj;jpYk; ghu;f;f cau;thf ,Uf;Fk;.

 tPo;g;gbTwr; nra;jy;. tPo;g;gbTwr; nra;jy;. tPo;g;gbTwr; nra;jy;. tPo;g;gbTwr; nra;jy;. tPo;g;gbTwr; nra;jy;. (Precipitation)

• khrhf;fp> Xu; Nrjd md;dadhf ,Uf;Fk; nghOJ cNyhf mad;fis

cgNahfpj;J mit tPo;gbthf;fg;gLk;.

cjhuzk;  Ca2+,Fe3+,A13+ etc.

M2+(aq) +  X2-(aq) MX (s)

• MX ,d; K
sp

 ngWkhdk;  10-7 mol2  dm-6 ,Yk; Fiwthf ,Uj;jy; Ntz;Lk;;.

tbfl;lypd; %yk; my;yJ miljy; %yk; MX Ntwhf;fg;gLk;. ,J COD ,

BOD ngWkhdq;fisf; Fiwf;Fk;.

Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. Rfhjhu uPjpapy; kz; epug;gy;. (Sanitary land filling)

,J kpfg; gpugy;akhd fopT ntspNaw;Wk; KiwahFk;. Vnddpy; ,JNt fopit

ntspNaw;wf; $ba nryT Fiwe;j KiwahFk;. efu rigapd; jpz;kf; foptpd;

4/5 gq;if tplf; $ba gFjp fhzp epuTiff;Nf gad;gLj;jg;gLfp;d;wJ.

,JnthU nghwpapay; Kiwapyhd fopit ntspNaw;Wk; KiwahFk;. ,q;F

fopthdJ kf;fs; ghtidapy;yhj ,lj;jpYs;s vy;iyg;gLj;jg;gl;l fhzpapy;

 (Nrjd md;dad;)
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gilfshfg; gug;gg;gLk;. gpd;du; mit ,Wf;fkhf neUf;fg;gl;L> foptpd;

fdtsT Fiwf;fg;gLfpd;wJ. gpd;du; fopthdJ kz;zpdhy; %lg;gLk;.

fhzp epuTif cau;thd> epyf;fPo;  ePu; kl;lk;  cau;thf cs;s gpuNjrq;fSf;F

,J  nghUe;jhJ. foptpd; ngUk;gFjp capu;;> ,urhadr; nrad;Kiwfspd;

Clhf gpupifahf;fg;gl;L> jpz;k> jput> thA tpisTfis cw;gj;jpahf;Fk;.

•  vt;thwhapDk;> jpz;kf;fopTfs; khrhf;fj;ij Vw;gLj;jhJ Kd; vr;rupf;ifahf

jLg;G eltbf;iffs; vLj;jy; Ntz;Lk;. ,J mg;gpuNjrj;jpd; epyf;fPo; ePupy;

ghjpg;ig Vw;gLj;Jk;. kz; epuk;gy; Kw;Wg; ngWk; tiu epyf;fPo; ePu; xOq;fhf

gupNrhjpf;fg;gl Ntz;Lk;. epug;gl;l Fopfspd; kPJ gpd;du; fl;llq;fs; fl;lg;glyhk;.

rhk;guhf;fy; - rhk;guhf;fy; - rhk;guhf;fy; - rhk;guhf;fy; - rhk;guhf;fy; - Incineration

• xl;rpNaw;wg;glf; $ba gjhu;j;jq;fs; g+uz jfdkhtjw;Fupa ntg;gepiyia

rhk;guhf;Ftjw;F cgNahfpf;f Ntz;Lk;. mg;nghOJ rhk;gy;> fz;zhb> cNyhfk;

kw;Wk; gjhu;j;jq;fs; vQ;rpapUf;Fk;. 770-9700C ntg;gepiy ,jw;F

cgNahfpf;fg;gLk;. fopTg; gjhu;j;jq;fspd; jfdkhjy; ntg;gk; ngUk;ghYk;

jfdkhf;Fk; fUtpfspd;  ntg;gepiyia NgZtjw;F gad;gLk;.

itj;jparhiy jpz;kf; fopTfs; vg;nghOJk; rhk;guhf;fg;gl Ntz;Lk;

vd mwpTWj;jg;gLfpd;wJ.

cukhf;fy; - cukhf;fy; - cukhf;fy; - cukhf;fy; - cukhf;fy; - Composting

• Gjpa jhtuq;fspd; capu; jpzptpy; C:N tpfpjk;100:1 MFk;. jpz;k Nrjdg;

gjhu;j;jq;fs; Ed;capupfspdhy; (gf;uPwpah> gq;fR) gpupiff;F cl;gLk;NghJ

C:N tpfpjk;  10:1 I cila cf;fy; cz;lhfpd;wJ. kz;zpy; fhzg;gLk;

Nrjdg; gjhu;j;jq;fspy; C:N tpfpjk; kpfTk; cau;thf fhzg;gLfpd;wJ. vdNt>

Nrjdg; gjhu;j;jq;fis gpupifailr; nra;Ak; Nghrizg; gjhu;j;jq;fis

kPs;Row;rpf;F cl;gLj;Jk; capupdq;fspd; tsu;r;rpf;F iejurd; vy;iyg;gLj;Jk;

fhuzpahf  mikAk;. C:N tpfpjj;ij Fiwg;gjw;F cukhf;fy;

gad;gLj;jg;glyhk;. itf;fy; kz;Zf;F cog;gLk; nghOJ  C:N  tpfpjj;ij

Fiwg;gjw;fhf nghJthf iejurd; tskhf;fpfs; Nru;f;fg;gLfpd;wJ. cuq;fspy;

Nrjdg; gjhu;j;jq;fs; <uypg;ghf tspAld; Nrfupj;J itf;fg;gLk; nghOJ

iejurd; Ez;capu;fsp;y; mkpNdh mkpyq;fshfTk; Gujq;fshfTk; Nrkpf;fg;gLk;

Ntisapy;> fhgdPnuhl;irl;Lk;> ePUk; ntspNaWfpd;wJ. cuj;jpw;F tskhf;fpfs;

Nru;f;fg;gLtjhy;> Ez;Zapu;fspd; njhifia mjpfupj;J> cukhf;fy; Ntfj;ij

mjpfupf;fr; nra;fpd;wJ.
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 kPs;Row;rp - kPs;Row;rp - kPs;Row;rp - kPs;Row;rp - kPs;Row;rp - Re-cycling

 • cNyhfq;fs; ngWkjpkpf;f tsq;fshFk;. cNyhff; fopTfis ntl;bg; Gijf;fhJ>

mtw;iw Nrfupj;J kPs;Row;rpf;F cl;gLj;Jjy; kpfTk; ed;W. ,jd; NghJ ,U

tifahd Nrkpg;G cz;lhfpd;wJ. ,J g+kpapd; ,Uk;G ,Uf;iffis kPjg;gLj;J-

tJld;> rf;jp nrytPdj;ijAk; kPjg;gLj;Jk;.

 • fz;zhb> fhfpjk;> gpsh];bf;F Nghd;witAk; kPs;Row;rpf;F cl;;gLj;jg;glyhk;.

 • tPl;Lj; jpz;kf; fopTfspy; ,tw;iw jdpj;jdpahf Nrfupj;J> kPs;Row;rpf;F

cl;gLj;jyhk;.

kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;.kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;.kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;.kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;.kPs;Row;rp Kiwapdhy; Vw;gLk; ed;ikfs;.

• rf;jp Nrkpg;G.

• ,aw;if tsq;fspd; Nrkpg;G.

• ghujPdk; nra;Ak; nrytPdj;ij Fiwf;fpd;wJ.

• #oypYs;s cile;j fz;zhb cNyhfj; Jz;Lfis Fiwf;fpd;wJ.

• cs;ehl;L mjpfhu rigf;F Xu; tUkhdkhf mikfpd;wJ.

NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;.NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;.NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;.NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;.NtW gjhu;j;jq;fspd; cw;gj;jpapy; %yg;nghUshf gad;gLj;Jjy;.

• jpz;kf; fopTfis NtW nghUl;fs; jahupj;jypy; gad;gLj;jy;.

• gjdpLk; njhopw;rhiyfspyp;Ue;J ntspNaWk; jputq;fspy; cs;s FNuhkpak;,

Cr (OH)
3
 Mf  MgO I cgNahfpj;J tPo;gbthf;fp> kPsTk; gjdpLk;

nrad;Kiwapy; gad;gLj;jyhk;.

rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;.rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;.rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;.rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;.rf;jpia ngWtjw;fhd %yg;nghUl;fshf gad;gLj;jy;.

• cyu;e;j fopTg; nghUl;fis (Fg;ig) vupnghUl;fshf gad;gLj;jyhk;.

,yq;ifapy;> fopTg; nghUl;fspd; 80% Nrjdg; gjhu;j;jq;fshFk;. mtw;iw

rf;jp Kjy;fshf khw;wyhk;.

(CHO)
n
 + O

2   
(g)          X CO

2
 (g) +  H

2
O(g) + ntg;gk;

• njhopw;rhiyfspy; ,t; ntg;gj;ij gad;gLj;jyhk;.

ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;.ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;.ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;.ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;.ePu; Rj;jpfupj;jYf;fhd nrad;Kiwfs;.

xOq;Fjpusy; xOq;Fjpusy; xOq;Fjpusy; xOq;Fjpusy; xOq;Fjpusy; (Coagulation)

• ngupa ePu; tpepNahfpf;Fk; jpl;lq;fspy; Mw;W Nrw;W ePu;> mYkpdpak; cg;ig

(gbfhuk;) cgNahfpj;J xOq;F jpul;lg;gLfpd;wJ.

• ePu; ngupa ePu; jhq;fpfspy;   A1(III) my;yJ Fe(III) Ald; xUq;nfhl;l tplg;gLk;.
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• nryw;wpd; jd;ikAila mYkpdpak; Ijnuhl;Lirl;L my;yJ mad;(111)

Ijnuhl;irl;L tPo;gbthFk;. mJ ePu; jhq;fpapd; mbapy; milAk; nghOJ

ePupy; njhq;fyhf fhzg;gLk; NriwAk; vLj;Jr; nry;Yk;.

miljy; - miljy; - miljy; - miljy; - miljy; - Sedimentation

• njhq;fyhf fhzg;gLk; jpz;k Jzpf;iffs; nrwpthf;fg;gl;L gpupj;njLf;fg;gLk;.

miljypd; gpd; Nkw;fplf;fpd;w ePu; njspthdjhf ,Uf;Fk;.

• ntspNaWk; fopTj; jputk; ePu; epiyfSf;Fs; mfw;wg;gLk; my;yJ ,uz;lhk;

gupfhuj;jpw;F cl;gLj;jg;gLk;.

tbfl;ly; - tbfl;ly; - tbfl;ly; - tbfl;ly; - tbfl;ly; - Filtration

• kzy; tbfspDhlhf ePu; nkJthfr; nrYj;jg;gLk;. ntt;NtW tifahd

kzy; tbfspDhlhf ePu; tbe;NjhLk;.

Ez;kzy;

ngUkzy;

ruisf;fy;

fy;

• tbfl;Lk; nghOJ Ez;Zapu;fSk;> mjpy; njhq;fpAs;s gjhu;j;jq;fSk;

mfw;wg;gLk;. ngUk;ghyhd tbfs; ePupy; fhzg;gLk; jPq;fhd ,urhadg;

gjhu;j;jq;fisAk; mfw;Wfpd;wd.

fhgdpd; Gwj;JwpQ;ry;;.fhgdpd; Gwj;JwpQ;ry;;.fhgdpd; Gwj;JwpQ;ry;;.fhgdpd; Gwj;JwpQ;ry;;.fhgdpd; Gwj;JwpQ;ry;;.

• ePu;> Vtg;gl;l fhgd; gilapDhlhf tbe;NjhLk; nghOJ Nrjd Nru;itfs;

(epwr;rhaq;fs;) mfw;wg;gLfpd;wd. Fwpg;gpl;l fhy ,ilntspfspy; fhgd;

cau; ntg;gepiyf;F ntg;gNkw;wg;gl;L> Gwj;JwpQ;rg;gl;l Nrjdg; gjhu;j;jq;fs;

C O
2
, H

2
O Nghd;w Nru;itfshf xl;rpNaw;wg;gl;L fhgd; Nkw;gug;G GdUj;jhzk;

nra;ag;gLk;. Gwj;JwpQ;rg;glhJ fiuryhf fhzg;gLk; Nrjdg; gjhu;j;jq;fs;

O
3
,  H

2
O

2
, O

2
, Cl

2 
 Nghd;wtw;wpdhy; xl;rpNaw;wg;gLk;.

fhw;Wtho; fhw;wpd;wp tho; gw;wPupahf;fSldhd gupfupg;G.fhw;Wtho; fhw;wpd;wp tho; gw;wPupahf;fSldhd gupfupg;G.fhw;Wtho; fhw;wpd;wp tho; gw;wPupahf;fSldhd gupfupg;G.fhw;Wtho; fhw;wpd;wp tho; gw;wPupahf;fSldhd gupfupg;G.fhw;Wtho; fhw;wpd;wp tho; gw;wPupahf;fSldhd gupfupg;G.

• ,g;gupfupg;G BOD ia Fiwg;gjw;fhf tbtikf;fg;gLfpd;wJ. fhw;Wtho;>

gf;uPwpahf;fspdhy; ,aw;if capupay; xl;rpNaw;wj;jpw;F Nrjdg; gjhu;j;jq;fs;

cl;gLj;jg;gl;L> fhgd;ilxl;irl;L> ePu;> NrW Mfpa jPq;fw;w tpisTfshf

khw;wNy ,k;Kiwapd; jj;JtkhFk;.

• gf;uPwpahf;fs; jhk; capu; tho;tjw;F Njitahd rf;jpia> Nrjdg; gjhu;j;jq;fis

xl;rpNaw;wtjd; %yk; ngWfpd;wd. mj;Jld;> Nrjdg; gjhu;j;jq;fis capu;
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jpzpT njhFg;gpw;Fk; gad;gLj;Jfpd;wd. Nrjdg; gjhu;j;jq;fis rkpghL

milar; nra;Ak; gf;uPwpahf;fs; jhq;fpfspy; cs;s fopT ePUf;Fs;

nrYj;jg;gLk;. ,j;jhq;fpf;F Njitahd xl;rprd; fhw;Nwhl;lj;jpdhy;

toq;fg;gLfpd;wJ. milAk; NrW capu;g;ghd Ez;capu;fis nfhz;bUf;Fk;.

vdNt> ,J kPs;Row;rpf;F cl;gLj;jg;gLk;.

• Fiwe;jstpy; xl;rprd; gw;whf;FiwAs;s NghJ fhw;wpd;wpa gupfhuk;

gad;gLj;jg;gLk;. rhf;filf; fopTfs; fhw;wpd;wp tho; gf;uPwpahf;fshy; rkpghl;;Lf;F

cl;gLj;jg;gLk;  nghOJ nkNjd;> C O
2
, H

2
S , rlj;Jt jpz;kq;fs; Mfpad

tpisthf cz;lhFk;.

,urhadg; gupfhuk;.,urhadg; gupfhuk;.,urhadg; gupfhuk;.,urhadg; gupfhuk;.,urhadg; gupfhuk;.

• njhopw;rhiy fopT ePu; ntt;NtW tifahd khrhf;fpfis nfhz;bUg;gjhy;>

NtW topfspy; gupfupf;fg;gLfpd;wd. fy;rpak; Ijnuhl;irl;L my;yJ Nrhbak;

fhgNdw;iw (jw;NghJ MgO) cgNahfpj;J ePupy; fhzg;gLk; cNyhf mad;fs;

fiuAk; jftw;w Ijnuhl;irl;Lf;fs; my;yJ %y cg;Gf;fshf tPo;gbthf;fg;-

gLfpd;wJ.

cjhuzk; : Cr3+ (aq) + 3OH- (aq)   Cr (OH)
3 
(s)

• gy cNyhf Ijnuhl;irl;Lf;fs; pH > 10 Mf ,Uf;Fk; nghOJ fiuAk;

jfTs;s rpf;fy;fis cUthf;Ftjdhy; fiufpd;wd.

cjhuzk; :  Zn (OH)
2
 (s) + 2OH- (aq)  ZnO

2

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

• rpy ghu cNyhfq;fs; cjhuzk; Hg, Cd, Pb fiuAk; jftw;w ry;igl;Lf;fis

nfhz;bUg;gjhy; mtw;iw H
2
S my;yJ fiuAk; jfTs;s ry;igl;Lf;fis

cgNahfpj;J tPo;gbthf;fyhk;.

Fq;fpypak;Fq;fpypak;Fq;fpypak;Fq;fpypak;Fq;fpypak;(resin ), fspf;fy;ypd; fspf;fy;ypd; fspf;fy;ypd; fspf;fy;ypd; fspf;fy;ypd; (feldspar) cgNahfk;.cgNahfk;.cgNahfk;.cgNahfk;.cgNahfk;.

• fiurypy; cs;s fw;wad; my;yJ md;dad;fis fspf;fy;iy my;yJ mad;

gupkhw;Wk; Fq;fpypaj;ij cgNahfpj;J mfw;wyhk;.

(Feldspar - Kg;gupkhzKila mYkpak; rpypf;Nfw;W)

• Mgj;jhd fopT ePu;fspypUe;J ghukhd cNyhfq;fs; mfw;w gad;gLk;.

cjhuzk; : nNa+(feldspar) + Mn+ (aq) Mn+ (feldspar) + nNa+ (aq)

• fw;wad; gupkhw;wpfs; fw;wad;fis mfw;Wfpd;wd. cjhuzk; :  Cu2+, Cd2+.

md;dad; gupkhw;wpfs; [ Ni(CN)
4]
]2- , CrO

4
2- Nghd;w md;dad;fis mfw;Wfpd;wd.
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kPSk; gpurhuzk; - kPSk; gpurhuzk; - kPSk; gpurhuzk; - kPSk; gpurhuzk; - kPSk; gpurhuzk; - Reverse Osmosis

• kPSk; gpurhuzk; Xu; cau;rf;jp cs;nsLf;Fk; nrad;Kiw MFk;.

• fiury; xd;wpDs; xU fiug;ghd; xU gq;$L GftpL; nkd;rt;tpDhlhf

guTjy; gpurhuzk; vd tiuaWf;fg;gLk;. xUgq;$L GftpLk; nkd;rt;T

fiug;ghd;fis jd;DhNl guttpLk;. Mdhy;> fiua %yf;$Wfs; / mad;fs;

guTjiy jilnra;Ak;.

• kPSk; gpurhuz ePu;j; njhFjpfs;> xU gq;$L GftpLk; nkd;rt;tpDhL ePiu

tpirahfr; nrYj;jp ePupYs;s vy;yhf; fdpaq;fisAk;> khRf;fisAk; ePf;Fk;.

xU gq ;$L Gft pLk ;
nkd;rt;T

 G (-) ve (jd;dpr ;irahf
eilngWk;)

kPSk; gpurhuzk;

    G (+) ve

MfNt> rf ;j p
Njitg;gLfpd;wJ.

cg;G

ePu;
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ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;ghlrhiy kl;lf; fzpg;gPLfs;
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mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

fw;wy; - fw;gpj;jy; kjpg;gPL Mfpad fy;tpr; nrad;Kiwfspd; Kf;fpa %d;W

$WfshFk; vd;gJk;> fw;wy; fw;gpj;jypd; Kd;Ndw;wj;ij mwpa fzpg;gPL kjpg;gPl;il

gad;gLj;j Ntz;Lk; vd;gJk; vy;yh Mrpupah;fSk; njspthf mwpe;jpUf;f Ntz;ba

xU tplakhFk;. mit xd;wd; kPJ xd;W nry;thf;Fr; nrYj;Jk; mNjNtis

xt;nthd;Wk; kw;iwatw;wpd; Kd;Ndw;wj;jpYk; nry;thf;Fr; nrYj;Jfpd;wd vd;gJ

Mrpupah;fs; ahtUk; mwpe;j cz;ikahFk;. njhlh; (epjKk; epfOk;) kjpg;gPl;L

Nfhl;ghLfSf;fpzq;f fw;wy; eilngWk; NghNj kjpg;gPLk; ,lk;ngw Ntz;Lk;.

,J fw;wy; fw;gpj;jy; nrad;Kiwapd; Muk;gg;gFjp> ,ilg;gFjp> ,Wjpg;gFjp

Mfpa ve;j xU rkaj;jpYk; ,lk; ngwyhk; vd;gij Mrpupah;fs; tpsq;fpf;

nfhs;tJ mtrpakhFk;. jkJ khztiu kjpg;gpl vjpu;ghu;f;Fk; Xh; Mrpupah;

fw;wy; fw;gpj;jy; kjpg;gPL Mfpad njhlh;ghd xOq;fhd jpl;lnkhd;iwg; gad;gLj;jy;

mtrpak;.

ghlrhiyia mbg;gilahf nfhz;l fzpg;gPl;L Ntiyj;jpl;lkhdJ xU guPl;ir

KiwNah Nrhjid elhj;JtNjh my;y. mJ khzth;fsJ fw;wiyAk;>

Mrpupah;fsJ fw;gpj;jiyAk; Nkk;gLj;Jtjw;fhfg; gad;gLj;jg;gLk; xU

jiyaPlhFk;. Mjyhy; khzth;fSf;F mUfpy; ,Ue;J mth;fSila gyq;fisAk;

gytPdq;fisAk;  ,dq;fz;L  mtw;wpw;F gupfhuk; fz;lthW khzth;fis

mth;fsJ cr;r tsu;r;rp kl;lj;ij milar; nra;tjw;fhfg; gad;gLj;jf;$ba

xU Ntiyj; jpl;lkhFk;.

fw;wy;- fw;gpj;jy; nrad;%yk; Njly; nrad;Kiwapd; ghy; khzth;fs; topg;gLj;jg;

gLfpd;wdh;. ghlrhiyia mbg;gilahff; nfhz;l fzpg;gPl;L Ntiyj;jpl;lj;ij

nraw;gLj;Jk;NghJ khztu;;fspilNa Mrpupah; rQ;rupj;J mtu;fs; nra;Ak;

Ntiyfis mtjhdpj;J topfhl;liy toq;fpr; nraw;gly; Ntz;Lk; vd vjpu;

ghu;f;fg;gLfpd;wJ. ,q;F khzth;fs; njhlu;r;rpahf kjpg;gPl;Lf;F cs;shf;fg;gLt

NjhL khztu; Mw;wy; mgptpUj;jp vjpu;ghu;j;jthW eilngWfpd;wjh vd;gij

Mrpupau; cWjpg;gLj;jpf; nfhs;sy; Ntz;Lk;.

khztUf;F jf;f mDgtq;fisg; ngw;Wf;nfhLj;J mtw;iw khzth;fs; rupahfg;

ngw;Wf;nfhz;lhh;fsh vd cWjpg;gLj;jy; fw;wy;-fw;gpj;jy; Clhfj; epfo Ntz;Lk;.

mj;NjhL mjw;F jf;f topfhl;ly; toq;fg;gl Ntz;Lk;. kjpg;gPl;by; (fzpg;gPl;by;)

<Lgl;Ls;s Mrpupah;fs; jkJ khzth;fSf;F ,uz;L tifahd topfhl;ly;fis

toq;f KbAk;. mit nghJthf gpd;D}l;ly; / Kd;D}l;ly; vdg;gLk;.

khzth;fspd; gytPdq;fisAk; ,ayhikfisAk; fz;;;lwpe;jNghJ mth;fsJ

fw;wy; gpur;rpidfis eptu;j;jpg;gjw;fhfg; gpd;D}l;liyAk; khztu;fspd;

jpwikfisAk; Mw;wy;fisAk; ,dk;fhZk;NghJ mtw;iw Nkd;gLj;j>

Kd;D}l;liyAk; toq;FtJ Mrpupaupd; flikahFk;.

fw;wy;- fw;gpj;jy; nrad;Kiwapd; ntw;wpf;fhf ghlnewpapd; Nehf;fq;fSs; ve;j

Nehf;fj;ij ve;j kl;lj;jpy; epiwNtw;w Kbe;jJ vd;gij ,dq;fhzy;>

khzth;fSf;F mtrpakhfpd;wJ. kjpg;gPLfs; %yk; khzth;fs; mile;Js;s

Nju;r;rp kl;lq;fisj; jPu;khdpj;jy; rk;ge;jg;gl;l MrpupauplkpUe;J vjpu;ghu;f;fg;gL

fpd;wJ. khztu;fs;> Mrpupau;fs;> NtW gpuptpdu;fSf;F khzth;fspd; Kd;Ndw;wk;
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gw;wpa jfty;fis mwptpg;gjw;F Mrpupau; Kida Ntz;Lk;. ,jw;Fg;

gad;gLj;jf;$ba kpfTk; nghUj;jkhd Kiw> njhlu;r;rpahf khztiu

kjpg;gPl;Lf;F cl;gLj;j tha;g;gspf;Fk; ghlrhiy kl;l kjpg;gPl;L KiwahFk;.

Nkw;gb Nehf;fj;Jld; nraw;gLk; Mrpupah;fs; jkJ fw;gpj;jy; nrad;KiwiaAk;

khzth;fspd; fw;wy; nrad;KiwiaAk; NkYk; tpidj;jpwd; kpf;fjhf;Ftjw;F

tpidj;jpwd; kpf;f fw;wy; -fw;gpj;jy; kjpg;gply; Kiwfisg; gad;gLj;j Ntz;Lk;.

,J njhlu;ghf Mrpupau;fSf;Fk; khzth;fSf;Fk; gad;gLj;jj; jf;f mZFKiwg;

Ngjq;fs; (tiffs;) rpy fPNo jug;gl;Ls;sd. ,it ePz;lfhykhf Mrpupau;fSf;F

Njrpa fy;tp epWtdj;jpdhYk;> guPl;ir jpizf;fsj;jpdhYk; tpsf;fkspf;fg;gl;l

KiwfshFk;. vdNt mit njhlu;ghf ghlrhiyj; njhFjpiar; Nru;e;j Mrpupau;fs;

Nghjpa mwpt+l;lk; ngw;wpUg;gh; vd vjph;ghu;f;fg;gLfpd;wJ. mg;Ngjq;fs; tUkhW.

1. xg;gilfs; 2. nraw;wpl;lq;fs;

3. mstha;Tfs; 4. Njbaha;Tfs;.

5. mtjhdpg;Gf;fs; 6. fz;fhl;rp / Kd;itj;jy;fs;

7. fsr; Rw;Wyhf;fs; 8. FWfpa vOj;Jg; guPl;irfs;

9. mikg;Gf; fl;Liufs; 10. jpwe;j E}y; Nrhjidfs;

11. Mf;fr; nraw;ghLfs; 12. nrtpkLj;jy; Nrhjidfs;

13. nra;Kiwr; nraw;ghLfs; 14. Ngr;Rf;fs;

15. Ra Mf;fq;fs; 16. FOr; nraw;ghLfs;

17. vz;zf;fU glq;fs; 18. ,ul;ilg; gjpT - N[h;dy;

19. Rth;g; gj;jpupiffs; 20. tpdh-tpil epfo;r;rpfs;

21. tpdh-tpilg; Gj;jfq;fs; 22. tpthjq;fs;

23. FOf; fye;Jiuahly;fs; 24. fUj;juq;Ffs;.

25. cldbr; nrhw;nghopT 26. ghj;jpuNkw;W ebj;jy;

mwpKfk; nra;ag;gl;Ls;s Nkw;gb fw;wy; fw;gpj;jy; kjpg;gPl;L Kiwfs;

midj;ijAk;> vy;yhg; ghlq;fspdJ vy;yh myFfSf;fhfTk; gad;gLj;j KbT

vd vjpu;ghu;fg;gltpy;iy. jkJ ghlj;jpw;Fk; Fwpj;j ghl myfpw;Fk; nghUj;jkhd

Ngjq;fisj; njupT nra;Jnfhs;tjw;F mwpt+l;lk; ngw Ntz;Lk;.

Nkw;gb Mrpupah; mwpTiug;gb topfhl;ba jkJ khzth;fspd; fw;wy; Kd;Ndw;wj;ij

fzpg;gplg; gad;gLj;jf;$ba fw;wy; fw;gpj;jy; kw;Wk; kjpg;gPl;L Ngjq;fs; gw;wpf;

Fwpg;gplg;gl;Ls;sJ. Mrpupah;fs; jkJ khzth;fspd; Kd;Ndw;wj;jpw;fhf mtw;iw

jf;fthW gad;gLj;jy; Ntz;Lk;. ,tw;iwg; gad;gLj;jhJ jtpu;;j;jy; khztu;

jkJ mwpthw;wy; kw;Wk; cs vOr;rp> cs ,af;f jpwd;fis tsh;j;Jf;

nfhs;tjw;Fk; mtw;iw ntspg;gLj;Jtjw;Fk; jilahf mikAk;.
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njhFg;G gad;gLj;jg;gLk; gy;NtW
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- tho;f;ifapy; ,urhadtpaypd;

Kf;fpaj;Jtj;ij czu;jy;.
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