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14. ifj;njhopy; ,urhadKk;

  #oy; khrhf;fKk;
cs;slf;fk;

1.1 ifj;njhopypurhadk;

 1.1.1 ,urhadf; ifj;njhopy;fs;

 1.1.2 ,urhadf; ifj;njhopy;fisj;  

   jhgpj;jy; njhlu;ghff; ftdQ;  

     nrYj;j Ntz;ba Njitg;ghLfs;

 1.1.3 ,urhadf; ifj;njhopy;fSf;fhf

   %yg;nghUs;fisg; gad;gLj;Jjy;.

1.2 kfdPrpak; (Mg) gpupj;njLg;G - lt;(Dow) Kiw

1.3 vupNrhlh (NaOH) cw;gj;jp

1.4 rtu;f;fhu cw;gj;jp

1.5 Na2CO3 cw ;gj ;j p  (nrhy ;Nt Kiw /   
      mNkhdpah Nrhlh Kiw)

1.6 mNkhdpah cw;gj;jp (Vgu; - nrad;Kiw)

1.7 iej;jpupf;fkpy cw;gj;jp (xRthy;l; nrad;  

 Kiw)

1.8 ry;g+upf;fkpyk; cw;gj;jp nra;jy; (njhLif  

 Kiw)

1.9 c&j;ijy; (Rutile) %yk; ijj;Njdpak;  

 <nuhl;irl;L (Titanium dioxide) cw;gj;jp  

 nra;jy;

1.10 ,Uk;G gpupj;njLg;G

 1.11  gy;gFjpaq;fs; (Polymers) / gy;ghj;Jfs;

  1.11.1 ,wg;gUk; gpshj;jpf;Fk;

  1.11.2 ,aw;if ,wg;gu;

  1.11.3 ,aw;if ,wg;giu tw;fidRg;gLj;jy;

  1.11.4 gy;gFjpaq;fs; rhu;e;j $l;lw;   

    gjhu;j;jq;fs; (Additives)

 1.12   jhtu %yq;fs; rhu ;e ;j ,urhad  

   cw;gj;jpfs;

  1.12.1 tpdhfpup (Vinegar) cw;gj;jp

  1.12.2 vjNdhy; cw;gj;jp

  1.12.3 eWkz nea;fs; /rhuvz;nza;fs; 

    (Essential oils)
  1.12.4 capu; Bry; (Bio diesel)

 1.13  ifj;njhopy;fshy; ntspNaw;wg;gLgit  

    fhuzkhf epfOk; tspkhriljypd;  

   ,urhadtpay;

  1.13.1 mkpy kio

  1.13.2 g+Nfhs ntg;gk; cau;jy;

  1.13.3 XNrhd; gil Nja;tiljy;

  1.13.4 xspapurhadg; Gfhu;

 1.14  ifj;njhopy;fspypUe;J ntspNaw;wg;gLgit  

      fhuzkhf epfOk; ePu; khriljypd;  

          ,urhadtpay;

  1.14.1 ePu;tl;lKk; ePu; khriljYk;

  1.14.2 ePupd; jug;gupkhdq;fs;    
    (Nate quality Parameters)
  1.14.3 fopT ePupd; jug;gukhdq;fs;
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1.1 ifj;njhopypurhadk;

1.1.1  ,urhadf; ifj;njhopy;fs;

etPd ehfupfj;jpd; KjyhtJ ifj;njhopw; Gul;rp (1750 - 1850) kw;Wk; ,uz;lhtJ ifj; 

njhopw; Gul;rp (1870 - 1914 my;yJ 1850 - 1940) vd ,dq;fhzg;gl;L;s;s fhyg;gFjp 

fspy; cw;gj;jpg; ghq;F (mode of  production)  kw;Wk; cw;gj;jp tY (force of  production) 
Mfpad njhlu;gpy; ghupa khw;wq;fs; Vw;gl;ld. kdpjupd; mbg;gilahd Njitfis 

mbg;gilahff; nfhz;L gy;tifg;gLj;jg;gl;l re;ij vz;zf;fUf;fSld; cw;gj;jpfSk;  

NritfSk; ,yhgkPl;bathW cyf mstpy; cw;gj;jpfs; nra;tJ Jupjkile;jJ. 

mjw;fhfg; gy;NtW tifahd njhopy;El;gr; rhjdq;fSk; cw;gj;jp KiwfSk; 

cUthapd. ,f;ifj;njhopy; kakhf;fj;Jld; ,ize;j Efu;T thjg; gz;ghL fhuzkhf 

#oy; kw;Wk; r%fg; gpur;rpidfs; njhlu;ghf KO cyfKk; ftdQ; nrYj;jj; njhlq;fp 

As;sJ. ifj;njhopy; kakhf;fj;Jld; #ow; gpur;rpidfSk; r%fg; gpur;rpidfSk; 

cUthFk; Nghf;Fj; Njhd;wpaJ. vdNt #ow; gpur;rpidfs; kw;Wk; mdu;j;jq;fshy; 

Njhd;Wk; Mgj;ijf; Fiwj;jy;> tpidj;jpwidr; rpwg;G epiyg;gLj;jy;> tpisjpwid 

Nkk;gLj;jy; Nghd;wit Fwpj;Jf; ftdQ; nrYj;JtJ mjpfupj;jJ. mjd; tpisthff; 

ifj;njhopy; cw;gj;jpr; nrad;Kiwapy; ,urhadf; ifj;njhopy; rpwg;ghd ,lj;ijg; 

ngw;wJld; $lNt ,urhad ve;jputpay; vDk; re;ijj; Jiwnahd;W jhgpjkhfpaJ. 

jw;NghJ mJ gpugy;ak; tha;e;j xU fw;ifj; Jiwahff; fhzg;gLfpd;wJ.

cyfpy; cs;s gpujhdkhd rpy ,urhadf; ifj;njhopy;fshf ,Uk;G> mNkhdpah> 

ry;g+upf;fkpyk;> iej;jpupf;fkpyk;> vupNrhlh cw;gj;jpf; ifj;njhopy;fisAk; kw;Wk; 

ngw;Nwhypaf; ifj;njhopiyAk; Fwpg;gplyhk;. Fwpg;ghf> ngw;Nwhypaf; ifj;njhopy; 

%yk; ngWk; Nrjdr; Nru;itfis mbg;gilahff; nfhz;l ifj;njhopy;fSf;fhd 

rpy cjhuzq;fshf kUe;J tiffs;> xU gFjpaq;fs;> gy;gFjpaq;fs;> krnfz; 

nza; kw;Wk; Nrjd epwg;nghUs; cw;gj;jpf; ifj;njhopy;fisf; Fwpg;gplyhk;. md;whl 

tho;f;ifapy; gad;gLj;Jk; gpshj;jpf;F> ,wg;gu;g;nghUs;fs;> thrida+l;bfs;> rtu;f; 

fhuk;>  mOf;ffw;wpfs;> xl;LnghUs;fs;> fhfpjk;> fz;zhb> fwpcg;G> rPdp Nghd;w 

rfy cw;gj;jpfSk; ,urhadf; ifj;njhopy;fSf;fhd NtW cjhuzq;fshFk;. fly; 

ePiug; gad;gLj;jp fwp cg;G cw;gj;jp nra;jyhtJ vkJ ehl;by; cs;s Xu; ,urhadf; 

ifj;njhopyhFk;.

cyfpy; cw;gj;jp nra;ag;gLk; gpujhdkhd ,urhadg; nghUs;fisg; gad;gLj;jpr; 

nra;ag;gLk; rtu;f;fhu cw;gj;jp> ,aw;ifahd  ,wg;gu;g;ghiyf; nfhz;L gad;gL-

j;jpr; nra;ag;gLk; gy;NtW nghUs;fs; kw;Wk; gz;l cw;gj;jp> rPke;J cw;gj;jp> 

g+r;R tiffs; kw;Wk; fz;zhb cw;gj;jp Nghd;wit vkJ ehl;by; ,lk;ngWk; rpy  

,urhadf; ifj;njhopy;fshFk;.

cyf mstpy; guk;gpj; jhgpjkhfpAs;s ,urhadf; ifj;njhopy;fs; gy;NtWgl;litah-

Fk;. Nrjd ,urhadg; nghUs;fis cw;gj;jp nra;Ak; ,urhadf; ifj;njhopy;fs;> 

mNrjd ,urhadg; nghUs;fis cw;gj;jp nra;Ak; ,urhadf; ifj;njhopy;fs; vd;wth-

whfTk;  mj;NjhL> tptrha ,urhad> xslj> krFg; nghUs;fs;> epwg;nghUs;fs;> 
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cNyhfq;fs;> Vida nghUs;fs; vd;whthwhfTk; mtw;iw tifg;gLj;jyhk;. Gjpa 

mwpitAk; njhopDl;gj;ijAk; mbg;gilahff; nfhz;l rpy ifj;njhopy;fs; khj;jpuNk 

cjhuzq;fSf;fhf ,q;F fye;Jiuahlg;gLfpwJ.  ,Jtiuapyhd cyf mstp 

yhd #oy;> Rfhjhu kw;Wk; r%fg; gpur;rpidfs; njhlu;ghff; ftdQ; nrYj;jp ,e; 

ehl;Lf;Fg; nghUj;jkhd ifj;njhopy;fSf;fhf mt;twpit Kfhik nra;tjw; fhd Xu; 

mZFKiwahfNt ifj;njhopypurhadk; njhlu;ghf ,q;F ftdk; nrYj;jg;gl;Ls;sJ.

1.1.2 ,urhadf; ifj;njhopy;fisj; jhgpj;jy; njhlu;ghff; ftdQ;  

      nrYj;j Ntz;ba Njitg;ghLfs;.

,urhadf; ifj;njhopy;fisj; jhgpj;jy; njhlu;ghff; ftdQ; nrYj;j Ntz;ba Njitg; 

ghLfs; gythFk;. mtw;Ws; rpy tUkhW:

	 • %yjdk;

 •	 %yg;nghUs;fs;

 • ciog;G

 • njhopEl;gk;
 • cw;gj;jpr; nrad;Kiwapd; ghJfhg;Gj;jd;ik

 • njhlu;e;Jk; elj;jp tUtjw;fhd ghJfhg;Gj;jd;ik

 • fopTg;nghUs;fSk; fopTg;nghUs; Kfhikj;Jt Kiwapay;fSk;

 • ifj;njhopy;fs; rhu;e;j #oy; khrhf;fpfs; cUthjiyj; jtpu;g;gjw;fhff;  

    ifahsj; jf;f cj;jpfs;

 • ifj;njhopiyj; jhgpf;Fk; gpuNjrk;

 • gad;gLj;Jk; tYrf;jpapd; jd;ikAk; (capu;r;Rtl;L vupnghUs;> Qhapw;Wr;rf;jp>  

  mZf;fUr;rf;jp> capu;j;jpzpT) nryTk;

 • Nghf;Ftuj;J trjpfSk; re;ijAk;

 • epfof;$ba tpgj;Jf;fspd; jd;ikAk; tpgj;Jf;fisj; jtpu;g ;gjw;fhff;  

    ifahsj;jf;f cj;jpfSk;

 • mur rl;ljpl;lq;fSk; nfhs;iffSk;

cw;gj;jpr; nrad;Kiwapd; ghJfhg;ghd jd;ikAk;> tpgj;Jf;fs; epfOtijj; jtpu;g;g-

Jk; ,urhadtpaw; ifj;njhopy;fs; njhlu;ghf kpf Kf;fpakhditahFk;. mjw;fhf 

,urhadf; ifj;njhopy;fs; rhu;ghff; fle;j fhyq;fspy; epfo;e;j NguopTfs; Fwpj;-

Jf; ftdQ; nrYj;JtJ mtrpakhFk;. N[u;kdpapy; ~xg;ghT| (oppau) ntbg;gpdhy; 
(1921 nrg;uk;gu; 21) 500 - 600 Ngu; tiu capupoe;jdu;. tskhf;fpfs; cw;gj;jpf;fhff; 

fyf;fg;gl;l Vwj;jho 4500 njhd; mNkhdpak; iej;jpNuw;W> mNkhdpak; ry;Ngw;Wf; 

fyit fhuzkhf ,e;j tpgj;J epfo;e;jJ. NkYk; Af;Nud; ,d; Nru;Ndhgpy; mZf; 

fUr;rf;jp cw;gj;jp epiya ntbg;Gf; (1986 Vg;uy; 26) fhuzkhf Vwj;jho 4000 Ngu; 

capupoe;jdu;. ,e;jpahtpy; epfo;e;j Nghghy; NguopT (1984 bnrk;gu; 27) fhuzkhf xU 

thu fhyj;jpw;Fs;; Vwj;jho 8000 Ngu; capupoe;jdu;. cf;fpukhd xU er;Rr; Nru;itah 

fpa nkjapy; INrhraidl;Lf; frpNt ,e;j tpgj;Jf;fhd %y fhuzkhfpaJ. vdNt  

,urhadf; ifj;njhopnyhd;wpd; cz;ikahd Njit kw;Wk; mJ njhlu;ghf ,lk;ngWk; 

murpay;> r%f> nghUshjhu kw;Wk; #oy; khw;wq;fis ed;F tpsq;fpf; nfhs;tJ 

kpf Kf;fpakhdjhFk;. NkYk; cw;gj;jpr; nrad;Kiwiag; ghJfhg;ghd tifapy;  

elj;jpr; nry;tjw;fhfj; jpl;lkplYk;> cw;gj;jpr; nrad;Kiwia tpidj;jpwdhfTk; tpis  

jpwdhfTk; Ngzp tUjy; njhlu;ghd tpsf;fKk; kpf Kf;fpakhditahFk;.
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1.1.3 ,urhadf; ifj;njhopy;fSf;fhf %yg;nghUisg; gad;gLj;Jjy;.

,urhadf; ifj;njhopy;fSf;fhfg; Gwj;NjapUe;J toq;fg;gLk; kw;Wk; cw;gj;jpr; nrad; 

Kiwapy; gq;Fnfhs;Sk; nghUs;fNs %yg;nghUs;fs; vdg;gLfpd;wd. rpy ,urhadf; 

ifj;njhopy;fspd;NghJ %yg;nghUs;fs; ,urhad khw;wq;fSf;F cs;shFk;. ,jw; 

fhd cjhuzq;fshf NaHCO3, H2SO4 Nghd;w Nru;itfspd; cw;gj;jpiaf; Fwpg;gplyhk;. 

rpy ,urhadf; ifj;njhopy;fspy; %yg;nghUs;fspy; mlq;fpapUe;j ,urhadf; $Wfs;> 

cw;gj;jpg; nghUspy; nghjpe;j xU mikg;Gf; $whff; fhzg;gLtJz;L. ,tw;wpy; 

,urhad khw;wq;fs; epfOtjpy;iy. khwhf ngsjpf khw;wq;fNs epfOk;. epwg;g+r;R 

cw;gj;jpia ,jw;fhd Xu; cjhuzkhff; Fwpg;gplyhk;.

,urhadf; ifj;njhopy;fSf;fhfg; gy;NtW %yg;nghUs;fs; gad;gLj;jg;gLk;. ,jw;fh 

fg; gy %y Kjy;fs; gad;gLj;jg;gLk;. cjhuzkhf> mNkhdpah cw;gj;jpf;Fj; Nji-

tahd xU %yg;nghUshf iejurd; thA gad;gLfpwJ. me;j iejuridg; ngWk; 

%y Kjy;Njhw;Wtha;> tspkz;ly tsp MFk;. tspkz;ly tspiaj; jputkhf; 

fpa gpd;du; gFjpglf; fha;r;rp tbj;jy; %yk; iejurd; (N2) thAit Ntwhf;fp mJ 

mNkhdpah cw;gj;jpf;Fg; gad;gLj;jg;gLk;. vdpDk; iej;jpupf; mkpy cw;gj;jpf;fhf 

mNkhdpahit xl;rpNaw;wp NO2 thAitg; ngWtjw;fhf> xl;rprd; toq;Ftjw;fhfj; 

J}a xl;rprd; thATf;Fg; gjpyhf tspkz;ly tspNa Neubahfg; gad;gLj;jg;gLk;. 

mNkhdpah cw;gj;jpf;Fj;  (Vgu; nrad;Kiw) Njitahd xU %yg;nghUshd  

iejurd; (N2)  thAitg; ngWk; %y Kjy; tspkz;ly tspahf ,Ue;jNghjpYk; 

iej;jpupf; mkpy cw;gj;jpf;fhd xU %yg; nghUshf tspkz;ly tspapy; ,Ue;J 

O2 I Ntwhf;fpg; gpd; gad;gLj;jg;gLtjpy;iy. ,e;j cjhuzj;jpd; gb %yg;nghUs; 

Nru;itfis ve;j tbtj;jpy; gad;gLj;JtJ vd;gijj; jPu;khdpg;gjw;fhf xl;Lnkhj;j 

cw;gj;jpr; nrad;Kiwiaj; jpl;lkpLk; tpjk;> nryT> ve;j msT J}a;ikahf ,Uj;jy; 

Ntz;Lk; vd;gd Nghd;w tplaq;fs; gaDilaitahFk;.

%yg;nghUshf> ,aw;if tsnkhd;wpidg; gad;gLj;Jk;NghJ gpd;tUk; tplaq;fs; 

Fwpj;Jf; ftdQ; nrYj;JtJ gaDilajhFk;.

	 •	 %yg;nghUs;fs;> ePz;lfhyj;Jf;Fg; gad;gLj;jf;$bathwhfg; ghupa  

   Nehf;fq;fs; fhzg;gLjy;.

	 • Nghf;Ftuj;J trjp
	 • J}a;ik

Fwpg;ghfg; ngUk;ghyhd Kjd;ikahd Nrjdr; Nru;itfis cw;gj;jp nra;tjw;fhf> 

%yKjyhff; fhzg;gLtJ gz;gLj;jh vz;nza; MFk;. NkYk; IjNuhf;fhgd;fis 

cilg;gjd; %yk; ngwg;gLk; Ijurd; thAthdJ> mNkhdpah cw;gj;jpf;Fj; Njitahd 

xU %yg;nghUshfg; gad;gLj;jg;gLfpd;wJ. ,Uk;G cw;gj;jpf;fhfg; gad;gLj;jg;gLk; 

~fw;fup| (coke)  kPsg;gpwg;gpf;f Kbahj xU %yg;nghUshFk;.
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rpy ifj;njhopy; cw;gj;jpf;fhfg; gad;gLj;jg;gLk; %yg;nghUs;fs; njhlu;ghd 

RUf;fkhd tpguk; fPNo jug;gl;Ls;sJ.

tsp

(a)  ,Uk;G gpupj;njLg;G> iej;jpupf; mkpy cw;gj;jp kw;Wk; ry;g+upf; mkpy cw;gj;jpf;fhf 

xU njhopw;gL $whf xl;rprd; (O2) mtrpakhfpd;wJ. mjw;fhf ,t;Tw;gj;jpfsp-

d;NghJ tspkz;ly tsp xU %yg;nghUshfg; gad;gLfpwJ.

(b)  iejurd; (N2) ngWtjw;fhf Xu; ,aw;if %yKjyhf Njhw;Wtha; tspkz;ly 

tsp gad;gLfpd;wJ. tspkz;ly tspiaj; jputkhf;fpa gpd;du; gFjpglf; fha;r;rp 

tbj;jy; %yk; ngWk; iejurd; thA (N2) mNkhdpah cw;gj;jpf;Fj; Njitahd 

xU %yg; nghUshfg; gad;gLfpwJ. tspkz;ly tspapypUe;J iejurd; (N2) 
thAit Ntwhf;Fk; nrad;Kiwapd;NghJ tspkz;ly tsp mr;nrad;Kiwf;fhd 

xU %yg; nghUshfg; gad;gLfpwJ.

,urhadf; ifj;njhopy;fSf;fhd tspkz;ly tspiag; gad;gLj;Jk;NghJ> iejurd; 

(N2) thAit toq;Fk; xU %yKjyhf my;yJ xl;rprd; (O2) thAit toq;Fk; xU 

%y Kjyhf mjid ,dq;fz;L nfhs;syhk;.

 tsp   jput tsp   N2  thA

          H2 thA

        NH3

         ePu;

    NO2 thA   HNO3

ePu;

Nrhbaikjnuhl;irl;L> iej;jpupf; mkpyk;> ry;g+upf; mkpyk; kw;Wk; fy;rpaik-

jnuhl;irl;L cw;gj;jpf;fhf ePu; gad;gLj;jg;gLk;. ,f;ifj;njhopy;fSf;fhd ePu; Kjy-

hff; fly; ePu; gad;gLj;jg;gLtjpy;iy. fly; ePupy; mlq;fpAs;s gy;NtW cg;Gf;fs; 

fhuzkhf cw;gj;jpr; nrad;Kiwapy; jlq;fy; Vw;glYk;> fpilf;Fk; cw;gj;jpg; nghUspy; 

mt;Tg;Gf;fs; mlq;fp apUj;jYNk mjw;fhd fhuzq;fshFk;. vdNt %yg;nghUs;fs; 

nfhz;bUf;f Ntz;ba juk; njhlu;ghff; ftdQ; nrYj;JtJ kpf Kf;fpakhd xU 

tplakhFk;.

Nrhbaq;FNshiul;L - NaCl

fly;ePiu %yg;nghUshfg; gad;gLj;Jtjd; %yk; my;yJ gbTfspy; fhzg;gLk;  

ghiw cg;gpypUe;J - Rock Salt) Nrhbaq;FNshiul;L (NaCl) ngwg;gLk;. Nrhbaq;FNsh 
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iul;il (NaCl)  %yg;nghUshff; nfhz;L vupNrhlh (Caustic soda)  cw;gj;jp nra;ag;gLk;. 

NkYk; Nrhbak; (Na) cNyhfg; gpupj;njLg;Gf;fhd xU %yg;nghUshfr; NaCl  gad;gL 
fpwJ. NaCl  cw;gj;jpf;fhd xU %yg;nghUshff; fly;ePiug; gad;gLj;j KbAkhapDk;> 

vupNrhlh cw;gj;jpf;fhd xU %yg;nghUshff; fly;ePiug; gad;gLj;j KbahJ. 

fdpaq;fs;

~fdpaq;fs;| kPsg;gpwg;gpf;f Kbahj xU tifahd ,aw;if tskhFk;. ,Uk;G> nrk;G> epf;fy;>  

mYkpdpak;> ijj;Njdpak; Nghd;w cNyhfq;fisg; gpupj;njLg;gjw;fhd %yg;nghUs; 

fshf mt;TNyhfq;fs; mlq;fpAs;s fdpaq;fs; gad;gLj;jg;gLk;. NkYk; nghRNgw;Wg; 

gris cw;gj;jpf;fhf> nghRNgw;W mlq;fpAs;s fdpaq;fs; gad;gLj;jg;gLk;.  

~fdpaq;fs;| kPsg;GJg;gpf;f Kbahj tif ,aw;if tskhifahy; fdpaq;fisg; 

gad;gLj;jp cw;gj;jp nra;Ak; cw;gj;jpg; nghUs;fisg; gad;gLj;jpa gpd;du;> kPz;Lk; 

mtw;iw kPs;Row;rp nra;Ak; xU nrad;Kiw fhzg;gLjy; Ntz;Lk;. NkYk; ePz;l 

fhyj;Jf;Fg; gad;juf;$ba cw;gj;jpfisr; nra;tjw;fhfNt mk;%yg;nghUs;fisg; 

gad;gLj;Jjy; Ntz;Lk;.

epyf;fup

epyf;fup kPsg;GJg;gpf;f Kbahj xU tskhFk;. ,J gpujhdkhf Xu; vupnghUsh-

fg; gad;gLfpwJ. ,Uk;G gpupj;njLg;gpd;NghJ xU vupnghUshfTk; Neubahd xU  

jho;j;jpahfTk; gpujhd xU jho;j;jpahfpa fhgNdhnuhl;irl;L (CO)  gpwg;gpg;gjw; fhd 
%yg; nghUshfTk; ,J gad;gLfpd;wJ.

gz;gLj;jhj vz;nza; (Crude Oil)

gz;gLj;jhj vz;nza; kPsg;GJg;gpf;f Kbahj xU tskhFk;. ngw;Nwhy;> Bry;  

Nghd;w vupnghUs;fisg; ngWtjw;fhd gpujhd %yKjyhf / Njhw;Wthahf gz;gL-

j;jhj vz;nza; gad;gLfpd;wJ. gy;gFjpaq;fSf;Fj; Njitahd xU gFjpaq;fs;> 

kUe;Jfs; kw;Wk; Kjyhd Nrjdr; Nru;itfis cw;gj;jp nra;tjw;fhd %yg;  

nghUs;fisg; ngWk; %y Kjyhfg; / Njhw;Wthahf gz;gLj;jhj vz;nza; gad;gL 

fpd;wJ. ,J kPsg;gpwg;gpf;f Kbahj xU tskhjyhy; mJ Nja;TWtjd; tpisthf 

mJ rhu;e;j cw;gj;jpfisj; njhlu;e;Jk; elj;jpr; nry;tjpy; neUf;fb epiyik cUth-

Fk;. gz;gLj;jh vz;nza;apy; ,Ue;J ngWk; vupnghUs; jfdkilAk;NghJ gpwg;gpf;fg; 

gLk; fhgdPnuhl;irl;L (CO2) g+Nfhsk; ntg;gkiltjw;fhd xU fhuzkhf mikjy; 

kw;WnkhU neUf;fb epiyikahFk;.

jhtuq;fs;

gy;NtW vz;nza; (nea;) tiffs;> ghy; (,wg;gu; ghy;)> nurpd; tiffs; kw;Wk; kUe;J 

tif cw;gj;jpfSf;Fj; jhtuq;fs; kpf Kf;fpakhd xU tskhFk;. jhtug; nghUs;fs; 

capu;j;jpzpTfs; (Bio Mass) vdg;gLtNjhL> mJ ifj;njhopy;fSf;fhd vupnghUshfTk; 
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gy;NtW Nrjdg; nghUs;fs; cw;gj;jp nra;tjw;fhf %yg;nghUshfTk; gad;gLfpwJ. 

jhtuk; kPsg;gpwg;gpf;ff;$ba xU tskhifahy;> #oypd; ,aw;if tl;lq;fs; ghjpg;Gf;F 

cs;shfhjthW Kfhik nra;aj;jf;f xU %yKjy; MFk;. tY rf;jp cw;gj;jpf;fh-

fg; ngw;Nwhypa vz;nza; tiffisg; gad;gLj;jpa ifj;njhopy;fs; jw;NghJ khw;W 

tYr; rf;jp %yKjyhf capu;j;jpzpitg; gad;gLj;jj; njhlq;fpAs;sd. vkJ ehl;Lf; 

ifj;njhopy;fspd; ftdKk; mJ njhlu;ghf <u;f;fg;gl;L tUfpd;wJ.

1.2 kfdPrpak; (Mg) gpupj;njLg;G - lt; (Dow) Kiw

~lt;| (Dow) Kiwapy; kfdPrpak; gpupj;njLg;gjw;Fj; Njitahd %yg;nghUs;fs;:

kfdPrpak; mlq;fpAs;s %yg;nghUs;fs; GtpNahl;by; jhtukhff; fhzg;gLfpd;wJ. 

vdpDk; fly; ePupypUe;J kfdPrpak; (Mg)  gpupj;njLg;gNj ngupJk; ,yhgfukhdJ.

fly;ePupy; Na+ ,w;F mLj;jjhf Mg2+ fw;wad;fNs mjpf mstpy; mlq;fpAs;sd. 

fly;ePupy; epiwg;gb Vwj;jho 0.13%  kfdPrpak; mlq;fpAs;sJ. fly;ePupypUe;J cg;G 

cw;gj;jp nra;Ak; ,Wjpg; gbKiwapd; NghJ ntspNaw;Wk; fiury; gpw;wd; (bittern)  
vdg;gLk;. gpw;wd; fiurypy; fzprkhd msT kfdPrpak; mad;fs; mlq;fpAs;sikahy;> 

kfdPrpak; gpupj;njLg;Gf;fhf gpw;wd; fiuriyg; gad;gLj;JtJ kpfg; nghUj;jkhdJ. 

fly;ePu; my;yJ fly;ePiu kPsg; gpurhuzj;jpd; (reverse osmosis) gpd;du; fpilf;Fk;. fopj; 

njhJf;Fk; gpw;wd; (bittern) ,jw;Fg; nghUj;jkhdJ. ,r;nrad;Kiwapd; Kjd;ikahd 

,uz;L gbKiwfisAk; RUf;fkhfg; gpd;tUkhW fhl;lyhk;.

gbKiw : 1

,g;gbKiwapd; Kjd;ikahd Nehf;fk; fy;rpak; xl;irl;L (CaO) cw;gj;jp nra;jyhFk;. 

Rz;zf;fy;iy ntg;gg;gpupifailar; nra;J CaO  ngwg;gLk;. ,jw;fhf nlhyikw;iw 

Ak; gad;gLj;jyhk;.

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

  CaCO3  MgCO3(s)     CaO(s)  +  MgO(s)   +  CO2(g)

,j;jhf;fk; xU kPSe;jhf;fkhjyhy;> CO2  ,id ntspNaw;wf;$bathwhf ntg;gg;  

gpupifr; nrad;Kiwiaj; jpl;;lkpLtjd; %yk; ntg;gg;gpupifr; nrad;Kiwapd;  

tpidjpwid mjpfupj;Jf; nfhs;syhk;. fpilf;Fk; CaO  ,y; khrhf CaCO3 mlq;fpap-

Ug;gJ xU gpujp$ykhFk;.

gbKiw : 2

,g;gbKiwapd; Kjd;ikahd Nehf;fk; Mg2+ mlq;fpAs;s fiurypypUe;J Mg(OH)2 
cw;gj;jp nra;jyhFk;. Kjyhk; gbKiwapy; cw;gj;jp nra;ag;gl;l xl;irl;Lf;fs;> 

(CaO, CaO MgO) gpw;wd; fiurYld; jhf;fKwr; nra;ag;gLk;. mjd;NghJ ePUld; 

∆

∆
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CaO  jhf;f KWtjhy; Ca(OH)2 Njhd;Wk;. me;j Ca(OH)2   ePupy; ,Nyrhff; fiue;J  

Ca2+, OH- mad;fisj; jUk;. Mg(OH)2  ,dJ fiujpwd; ngUf;fk; Ca(OH)2  ,dJ 

fiujpwd; ngUf;fj;ij tplr; rpwpajhifahy;> Ca(OH)2  ,Ue;J fpilf;Fk; OH-  %yk; 

fiurypy; cs;s Mg2+ mad;fs; Mg(OH)2  Mf tPo;gbar; nra;ag;gLk;. $lNt NkYk; 

NkYk; Ca(OH)2  fiue;J OH-  mad;fis tpLtpf;Fk;. Ca(OH)2   tPo;gbT vQ;rpapuhjthW 

fiuAk;. fiurypy; ,Ue;j msT Mg2+  ,id tPo;gbar; nra;tjw;Fj; Njitahd msT 

CaO  Nru;f;fg;gLk;. Mg(OH)2  cld; $ba Ca(OH)2  tPo;gbTk; fhzg;gLtJ ,jd; xU 

gpujp$ykhFk;.

  CaO (s)  +  H2O (l)  Ca(OH)2 (s) .............. (1)

  Ca(OH)2(s)   Ca2+ (aq) +  2OH+ (aq) ........... (2)

  Mg2+ (aq)  +  2OH+ (aq)   Mg(OH)2 (s) ......... (3)

gbKiw : 3

Njhd;Wk; Mg(OH)2  ,id tbj;J Ntwhf;fp> nrwpe;j HCl cld; jhf;fKwr; nra;J 

MgCl2 cw;gj;jp nra;ag;gLk;.

  Mg(OH)2 (s)  +  2 HCl(aq)                 MgCl2(aq)  +  2H2O (l)

ntg;gNkw;wg;gl;l / Rl;l nlhyikw;W MgO CaO gad;gLj;jg;gLkhapd; CaO  MdJ  

Nkw;Fwpg;gpl;lthW ePu;f;fiurypy; cs;s Mg2+ mad;fSld; jhf;fk; GupAk;. vdpDk; MgO  
ePupy; fiutjpy;iy ahjyhy; Njhd;Wk; Mg(OH)2  tPo;gbTld; MgO  ck; fye;jpUf;Fk;.

gbKiw : 4

,f;fiury; fLikahf ntg;gNkw;wg;gl;L ePu; Mtpahf;fg;gLk;. Mtpepiy ePupd; msT 

,ad;w msT Fiwthf ,Uf;Fk; tifapy; cyu;j;jg;gLk;. ctu;epiy cg;gpy; 16% 
(w/w)  msT ePu; mlq;fpapUf;Fk;.

  MgCl2 6H2O(s)          MgCl2 4H2O(s)  +  2H2O(l)
  MgCl2 4H2O(s)          MgCl2 2H2O(s)  +  2H2O(l)

fpilf;Fk; jpz;kj;ij cUf;Ff; nfhs;fynkhd;wpDs; cUf;fp kpd;gFg;Gr; nra;ag;gLk;. 

cg;ig cUf;Ftjw;fhf ntg;gNkw;Wk;NghJ mjpy; mlq;fpAs;s ePu; Kw;WKOjhf 

Mtpahfp ntspNaWk;. nfhs;fydpDs; ntg;gepiy 700 - 800 0C ntg;gepiy tPr;rpy; 

fhzg;gLk;. MgCl2  ,dJ cUFepiy 714 0C ck; kfdPrpaj;jpd; cUFepiy 650 0C 
ck; MFkhjyhy; mt;TUFepiyfSf;F Nkw;gl;l ntg;gepiyapy; cUfpa cg;igg; 

Ngzp tUjy; Ntz;Lk;. ,e;j cUf;fpa cg;ig kpd;gFg;Gr; nra;Ak;NghJ tpis  

nghUshd Mg cNyhfk; jput epiyapy; fhzg;gLfpd;wikahy; fyj;jpypUe;J ntspNa 

vLg;gJ ,yFthdJ. Mg ,dJ cUFepiyapd;NghJ jput Mg  ,dJ mlu;j;jp 1.584 
g cm-3 ck;> cUfpa MgCl2  ,dJ (cUFepiyapy;) mlu;j;jp Vwj;jho 1.68 g cm-3  ck; 

Mjyhy; Njhd;Wk; Mg cNyhfkhdJ cUfpa MgCl2  kPJ kpjf;Fk;.
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mNdhl;Lf;F (fhuPak;) mUNf jhf;fk;:

 2Cl-(l)                  Cl2(g)  + 2e

Njhd;Wk; Cl2  thA> HCl  cw;gj;jpf;fhfg; gad;gLj;jg;gLk;. me;j HCl  kPz;Lk; Mg(OH)2 

cld; jhf;fKwr; nra;ag;gl;L MgCl2  cw;gj;jpf;fhfg; gad;gLj;jg;gLk;.

fNjhl;Lf;F (cUf;F) mUNf jhf;fk;:

 Mg2+(l)   + 2e                  Mg(l)  

Njhd;Wk; jput Mg  fyj;jpypUe;J Ntwhf;fg;gLk;. ,jd;NghJ 99.8%   msT Mg  
tpisitg; ngwyhk;. kfdPrpaj;jpd; cUFepiy Vwj;jho 650 0C Mjyhy; 700 0C  
Nghd;w ntg;gepiyapy; mJ jputkhff; fhzg;gLk;.

Mfha tpkhdq;fs;> thfdq;fs; Nghd;wit cw;gj;jp nra;tjw;fhd cWjpkpf;f ,Nyrhd 

cNyhfq;fs; mtrpakhFk;. mt;thwhd ,ay;Gfisg; ngWtjw;Fj; Njitahd fyg; 

GNyhfq;fis cw;gj;jp nra;tjw;fhf Mg  cNyhfk; kpf Kf;fpakhd xd;whFk;.

cU: 1.1  fyj;jpd; ntl;L Kfj;Njhw;wk;

,e;j cw;gj;jpapd;NghJk; tspkz;lyj;jpy; Nkyjpf CO2 Nru;jy; xU gpujp$ykhFk;. 

Rz;zf;fy; my;yJ nlhyikw;iu ntg;gNkw;WjyhYk; kpd;gFg;Gf; fyj;jpy; cau; 

ntg;g epiyiag; ngWtjw;fhf ngw;Nwhypa vupnghUs;fis vupg;gjhYk; tspkz;lyj; 

Jld; CO2 NrUk;.

1.3 vupNrhlh (NaOH) cw;gj;jp

J}a nrwpe;j NaCl  fiury; gpiud; (brine) vdg;gLk;. ,t;thwhd NaCl  fiur  

nyhd;iw (brine) kpd;gFg;Gr; nra;tjhy; NaOH  cw;gj;jp nra;ag;gLk;. gf;ftpisTfshf 

fNjhl;Lf;F mUNf H2 thATk; mNdhl;Lf;F mUNf Cl2 thATk; ntspNaWk;.
 

 NaCl(s) +  ePu;                NaCl(aq)

 2 H2O(l) + 2NaCl(aq)                2NaOH(aq)  +  Cl2(g)  + H2(g)

fhuPa (fpuigw;W) mNdhl;L

jput Mg rpWNfhsq;fs;Cl2 thA

 cUfpa MgCl2

fNjhl;bd; Jisfspd; Clhfr; 

nry;Yk; rpW Nfhsq;fs;

 cUf;Ff; nfhs;fyk; (fNjhl;L)

ntg;gkhf;fpf;F vupnghUs; mlq;fpa 

thAit toq;Fk; Foha;fs;

kpd;gFg;G
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jpzpTg;gb 50%  vupNrhlh mlq;fpAs;s ePu;f; fiurnyhd;wpd; 2025 nkl;upf; njhd;id  

cw;gj;jp nra;Ak;NghJ mjDld; $lNt Vwj;jho xU njhd; FNshuPd; thATk;>  

Vwj;jho 30 kg IjurDk; cw;gj;jpahFk;. jpzpT uPjpapy; ,t;thwhd kpfj;njspthd 

NtWghL fhzg;gl;lNghjpYk;> %y; msTfisf; fUJk;nghOJ Cl2 %y; msthdJ 

H2  %y; msTf;F mz;zsthfr; rkkhdJ. Nfhl;ghl;L uPjpapy; Cl2 > H2  %y; msTfs; 

rkkhapDk; $l> thAthfr; Nrfupj;Jg; ngwf;$ba Cl2 > H2  %y; msTfs; rkkhdit 

my;y. ePu; ka jhf;f Clfj;jpy; Cl2 thA rpwpjsT fiuAkhjyhy; thA epiyapy; 

Nrfupj;Jf; nfhs;sf;$ba Cl2  %y; msthdJ H2 %y; msit tplr; rw;Wf; Fiwth-

djhff; fhzg;gl ,lKz;L.

kpd;gFg;G %yk; vupNrhlh cw;gj;jp nra;tjw;fhfg; gad;gLj;Jk; fyq;fs; ~fhuf;  

FNshuf; fyq;fs;| vdg;gLk;. mit %d;W tifg;gLk;.

 (a)  ,urf; fy Kiw

 (b)  gpupnkd;wfl;Lf; fy Kiw

 (c)  nkd;rt;Tf; fy Kiw

Muk;g fhyj;jpy; ,urf; fy Kiwia mbg;gilahff; nfhz;Nl NaOH cw;gj;jp 

nra;ag;gl;lJ. vdpDk; #oypy; ,urk; tpLtpf;fg;gLk; rhj;jpag;ghL fhzg;gLfpd;wikAk; 

NaOH  ,y; kpfr; nrhw;g mstpy; ,urk; mlq;fpapUg;gJk; gpujhdkhd gpujp$yq;fsh-

Fk;. gpupnkd;wfl;Lf; fyKk; nkd;rt;Tf; fyKk; ngUksTf;F xd;iwnahd;W xj;jd. 

gpujhdkhd NtWghL nkd;rt;Tf; fyj;jpy; gpupnkd;wfl;Lf;Fg; gjpyhf> mNdhl;ilAk; 

fNjhl;ilAk; Ntwhf;Ftjw;fhf Na+ mad;fs; CLnry;yf;$ba nkd;rt;T gad;gLj; 

jg;gl;bUj;jyhFk;. nkd;rt;Tf; fyj;Jld; xg;gpLk;NghJ gpupnkd;wfl;Lf; fyj;jpy;  

mNdhl;L miwapd; jput kl;lk; fNjhl;L miwapd; jput kl;lj;ij tpl cau;th-

djhFk;. vdNt fd;dhu; gpupnkd;wfl;Lf;F Clhf> ePu;epiyapay; mKf;fnkhd;W  

mNdhl;L miwf; fiurypy; ,Ue;J fNjhl;L miwf; fiury; kPJ njhopw;gLk;.  

mNdhl;L miwapypUe;J fNjhl;L miwf;F Na+ mad;fs; ngaur; nra;tjpy; me;ePu; 

epiyapay; mKf;fk; nry;thf;Fr; nrYj;Jk;. fNjhl;Lf; fiurypy; ,Ue;J mNdhl;Lf; 

fiury; tiu OH− mad;fs; ngau;tijj; jtpu;g;gjw;Fk; me;ePu;epiyapay; mKf;fj;jpd; 

nry;thf;F fhuzkhFk;. vdpDk; nkd;rt;Tf; fyj;jpy; Neu; mad;fs; khj;jpuk; nry;yf; 

$ba nkd;rt;tpd; mNdhl;Lk; fNjhl;Lk; Ntwhf;fg;gl;Ls;sJ. nkd;rt;Tf; fyq;fisg; 

gad;gLj;Jtjd; mD$yq;fshf cw;gj;jpahFk; NaOH  ,dJ J}a;ik cau;thdjhf 

,Uj;jy;> Fiwe;j msT kpd;rhuNk tpuakhjy;> #oy; rhu;e;j ghjpg;Gf;fs; ,opthjy; 

Nghd;wtw;iwf; Fwpg;gplyhk;.

,e;j kpd;gFg;Gr; nrad;Kiwapd;NghJ kpd;gFg;Gf;fhfg; gad;gLj;Jk; kpd;  

mOj;jk; kw;Wk; kpd;tha; Nkw;gug;gpd; myFg; gug;gsT %yk; myF Neuj;jpy; ntsp 

tplg;gLk; Vw;wk; xU Kf;fpa fhuzpahFk;. gpd;tUk; ml;ltizapy; me;jf; fyq;fs; 

jug;gl;Ls;sd.



 f.ngh.j.(c/j) ,urhadk;: myF 14   ifj;njhopy; ,urhadKk; #oy; khrhf;fKk;

11

ml;ltiz: 1.1 vupNrhlh cw;gj;jpf;fhfg; gad;gLj;Jk; fyq;fspy; mlq;fpAs;s  

     fhuzpfs;.

      ,urf;fyk; gpupnkd;wfl;Lf; fyk; nkd;rt;Tf; fyk;

fy mOj;jk; / V   - 4.4   - 3.45    - 2.95
Xl;l mlu;j;jp / A cm-2    1     0.2      0.4
NaOH mikg;G (w/w%)  50   12    35

nkd;rt;Tf; fyKiw

nkd;rt;Tf; fy Kiwapy; gad;gLk; gpiud; (brine) fiury; kpfr; Rj;jkhdjhf  

,Uj;jy; Ntz;Lk;. gpiud; fiurypy; Mg2+> Ca2+> SO4
2- mad;fs; mlq;fpapUj;j 

yhdJ cw;gj;jpr; nrad;Kiwf;Fj; jilahf mikAk;. fiury; %yj;jd;ik ngWk; 

NghJ ,e;jf; fw;wad;fs; tPo;gbtjhy;> fyj;jpd; njhopw;ghl;Lf;Fj; jlq;fy; Vw;gLk;. 

,e;j mad;fs; NaOH fiurypy; mlq;fpapUg;gjhy; vupNrhlhtpd; J}a;ik Fiwtil-

jy; xU gpujp$ykhFk;. vdNt> cw;gj;jpr; nrad;Kiwf;fhfg; gad;gLj;jg;gLk; gpiud; 

(brine) fiurypy; ,e;j khR mad;fspd; nrwpT kpf ,opthjy; Ntz;Lk;. fly;ePiuf;  

nfhz;L jahupf;fg;gLk; gpiud; fiurypy; ,Ue;J ,e;j khR mad;fis ePf;Fjtjw;fhf 

,urhad uPjpapy; gupfupg;Gr; nra;tJ kpf Kf;fpakhd xU gbKiwahFk;. NghJkhd 

msTf;F BaCl2 Nru;g;gjhy; SO4
2- mad;fis BaSO4 Mf tPo;gbar; nra;J ePf;fyhk;. 

NghJkhd msTf;F NaOH  kw;Wk; Na2CO3 Nru;g;gjhy; Mg2+> Ca2+mad;fis  Mg(OH)2 
MfTk; CaCO3 MfTk; tPo;gbar; nra;J ePf;fyhk;.

 Mg2+(aq)  +  2OH-(aq)      Mg(OH)2(s)

 Ca2+(aq)  +  CO3
2-(aq)            CaCO3(s)

 Ba2+(aq)  +  SO4
2-(aq)            BaSO4(s)

 

cU: 1.2  nkd;rt;Tf; fyk;

mNdhl;L miwapy; cs;s fiurypy; Muk;gj;jpy; gpujhdkhf Na+> Cl- mad;fs; 

fhzg;gLtNjhL> kpfr; nrhw;g mstpy; ePu; $l;lg;gpupifailtjhy; fpilf;Fk; H+ kw;Wk; 

OH- mad;fSk; cs;sd. mNdhl;Lf;F mUNf OH- mad;fs; xl;rpNaw;wkile;J O2 
I ntsptpLtjw;fhf toq;f Ntz;ba epak kpd;mOj;jk; 0.4 V ck; Cl-mad;fis 

xl;rpNaw;wp Cl2 Mf tpLtpg;gjw;fhf toq;fNtz;ba epak kpd; mOj;jy; 13.6 V ck; 




 

 

FNshuPd; Ijurd;

ePu; cl;nrYj;Jjy;

Nrhbaikjnuhl;irl;Lf; fiury; 

ntspNa

nrwpe;j cg;Gf;fiury; 

(gpiud; fiury;)  

cl;nrYj;Jjy;

gad;gLj;jpa cg;Gf;fiury; 

ntspNa

ijj;Njdpak; kpd;tha; epf;fy; kpd;tha;

Nju;T nkd;rt;T
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MFk;. vdNt Cl2   tpLtpf;fg;gLtjw;F Nkyjpfkhf O2   ck; tpLtpf;fg;gLk; rhj;jpag;ghL 

cs;sJ. O2  tpLtpf;fg;gLtijf; Fiwg;gjw;fhf ntt;NtW cj;jpfs; ifahsg;gl;Ls;sd.

 4OH-(aq)       O2(g)  +  2H2O(l) + 4e
 2Cl-(aq)     Cl2(g) + 2e

vupNrhlh cw;gj;jpf;fhfg; gad;gLj;Jk; gpiud; (brine) fiurypd; NaCl nrwpT  
rhu;gstpy; cau;thdJ. rhu;gstpy; kpff; Fiwthd OH- nrwpTk; kpf cau;thd 

Cl- mad; nrwpTk; cs;s re;ju;g;gq;fspy; ehd;F OH- mad;fs; kpd;thapd; kPJ 

Nru;e;J Xu; xl;rprd; (O2) %yf;$iwAk; ,uz;L ePu; %yf;$WfisAk; Njhw;Wtpg;gjw; 

fhd epfo;jfT rhu;gstpy; FiwthdjhFk;. mNdhl;L miwf; fiurypy; rhu;gstpy;  

cau; Cl- nrwpT fhzg;gLtjhy; Cl- mad;fs; xl;rpNaw;wkile;J Cl2   thAitj; 

Njhw;Wtpg;gjw;fhd epfo;jfT rhu;gstpy; cau;thdjhFk;.

kpd;gFg;gpd;NghJ Cl- mad;fspd; nrwpT ngupJk; FiwtilAk;NghJ OH- mad;fs; 

xl;rpNaw;wkile;J O2  ,id tpLtpf;Fk; epfo;jfT cz;lhtjhy;> gpiud; fiury; 

KOikahf kpd;gFg;Gf;F cs;shtjpy;iy. vdNt mNdhl;L miwapDs; njhlu;r;rpahf 

nrwpe;j cg;Gf; fiury; gk;gg;gLtNjhL> njhlu;r;rpahf mNdhl;L miwf; fiury; 

(gad;gLj;jpa fiury;) ntspNaw;wg;gLk;. njhFjpapy; Cl- mad;fspd; nrwpT Fiwth-

djhapDk; Na+ mad; nrwpT Fiwtilakhl;lhJ. njhFjpapy; (xl;Lnkhj;j fyj;ij 

Ak; fUJifapy;) kpd; eLepiyj;jd;ik fhzg;gLtJ Xu; Kjd;ikahd ,ay;gh-

Fk;. vdNt Cl- mad;fs; Cl2  Mf mNdhl;L miwf; fiurypypUe;J ePq;Fk;NghJ 

NtW kiw mad; tifnahd;W mNdhl;L miwf; fiurYf;F tUjy; Ntz;Lk; 

my;yJ Na+ mad;fs; fNjhl;L miwf; fiurYf;Fg; ngau;jy; Ntz;Lk;. fNjhl;L  

miwapNyNa jho;j;jy; epfOk;. Muk;gj;jpy; fNjhl;L miwapy; ,Ue;j Clfj;jpy; NaCl 
,y;iyahjyhy; mjpy; cs;s gpujhd $W ePu; MFk;. ePu; %yf;$Wfspd; $l;lg;gpupif 

apd; ngWNgwhfpa H+ mad;fs; njhlu;e;Jk; jho;j;jg;gLtjhy; ePu; %yf;$Wfs; kPSk; 

tifapy; $l;lw; gpupifaile;J Ngzp te;j rkepiy FiyAk;. ePu; %yf;$Wfspd; 

$l;lw;gpupifahy; fpilj;j H+ mad;fs; H2 Mf ntspNaWk;NghJ ePu; %yf;$Wfs; 

njhlu;r;rpahff; $l;lw;gpupifailtjd; tpisthff; fNjhl;L miwapy; OH- mad;fspd; 

nrwpT mjpfupf;Fk;. njhlu;r;rpahd kpd;gFg;ig epfo;j;Jk;NghJ Neuj;Jf;F mikaf; 

fNjhl;L miwapDs; OH- nrwpT mjpfupf;Fk;.

ePu;%yf;$wpd; $l;lw;gpupifapdJ rkdpiyr; re;ju;g;gj;ijr; rkd;ghL (1) %yk;  

fhl;lyhk;.

 H2O (l)    H+(aq)  + OH-(aq) ............... (1)

H+ mad; H2 Mfj; jho;j;jg;gLtjhy; rkdpiy Fiye;Js;s re;ju;g;gj;ijr; rkd;ghL 

(2) ,dhy; fhl;lyhk;.

 H2O (l)   H+(aq)  + OH-(aq)  ................. (2)
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mNdhl;L miwapy; Cl- mad;fs; xl;rpNaw;wkile;J Cl2  Njhd;Wk; tPjj;Jf;Fr; rkkhd 

tPjj;jpy; fNjhl;L miwapy; H+ mad;fs; H2  Mfj; jho;j;jg;gLk;. ,jd; tpisthf 

xl;Lnkhj;jkhff; fUJifapy; mNdhl;Lf; fiurypy; Cl- mad;fs; FiwtilAk; 

tPjj;Jf;Fg; nghUj;jkhdthW fNjhl;L miwapy; cs;s ePu; njhlu;e;Jk; $l;lw;gpupif 

aile;J OH- gpwg;gpf;fg;gLk;. ,jd; tpisthf KOj; njhFjpAk; kpd;rhu;ghf eLepiy 

ahFk;.

nkd;rt;Tf; fyj;jpy; kpd;gFg;G epfo;e;J mNdhl;L miwapy; Cl- mad;fspd; nrwpT 

FiwtilAkhapd; Na+ mad; nrwpT Fiwtiltjpy;iy. mt;thNw fNjhl;L miw 

apDs; ePu; %yf;$Wfspd; $l;lw; gpupifapdhy; fpilf;Fk; H+ mad;fs; jho;j;jg;gLt-

jhy;> OH- mad; nrwpT mjpfupf;Fk;. vdNt nkd;rt;TfSf;F Clhf kpd;dOj;j 

tpj;jpahrnkhd;W cUthFk;. fNjhl;L miwapDs; ,Ue;j OH- mad;fs; mNdhl;L 

miwf;Fg; ngaUkhapd; mq;F cs;s Cl2  cld; OH-mad;fs; jhf;fk; GupAk;. vdpDk; 

nkd;rt;Tf; fyj;jpd; nkd;rt;tpd; Clhf OH-mad;fs; nry;Yk; tha;g;G ,y;iyahj 

yhy; nkd;rt;Tf; fyj;jpd; fNjhl;L miwf; fiury; rhu;ghf ,j;jhf;fk; epfOtjpy;iy.

nkd;rt;Tf; fyj;jpd; mNdhl;L miwAk; fNjhl;L miwAk; Neu; mad;fs; (Na+) CL 

nry;yf;$ba xU nkd;rt;tpdhy; Ntwhf;fg;gl;Ls;sd. ,k;nkd;rt;tpy; kpfr; rpwpa 

Jisfs; fhzg;gLtNjhL> mj;Jisfspd; vy;iyfspy; kiw mad;fs; ,ize;jpU-

f;Fk;. vdNt mj;Jisfisr; #oTs;s ntspapd; kiw kpd;Gyj;jpdhy; Jisfis 

Nehf;fp Neu; mad;fs; ftug;gLk;. kiw mad;fs; js;sg;gLk;. cau; J}a;ikAs;s 

NaCl  fiury; (gpiud;) kpd;gFg;Gf;F cl;gLj;jg;gLk;. fNjhl;L miwapDs; xU 

Fohapd; topNa njhlu;r;rpahf ePu; Nru;f;fg;gLtNjhL kw;WnkhU Fohapdhy; NaOH  
mlq;fpAs;s fiury; ntspg;gLj;jg;gLk;.

mNdhl;L ijj;Njdpaj;jpdhYk; fNjhl;L epf;fy; ,dhYk; Mf;fg;gl;Ls;sJ.  

nkd;rt;Tf; fyj;jpdhy; NaOH  cw;gj;jpiaj; njhlu;r;rpahd xU nrad;Kiwahfr; 

nra;a Kbfpd;wik xU rpwg;gk;rkhFk;. njhlu;r;rpahf 26%  nrwpTs;s gpiud; (brine)  
fiury; mNdhl;L miwapDs; gk;gg;gLtNjhL> glj;jpy; fhl;bAs;sthW mNdhl;L 

miwapypUe;J ntsp naLf;fg;gLk; fiurypd; gpiud; (brine) nrwpT Vwj;jho 24% 

tiu Fiwtile;jpUf;Fk;. ,q;F fNjhl;L miwapd; Cl- mad;fs; xl;rpNaw;wkile;J 

Cl2   Mf ntspNaWk; Ntis KjNy fNjhl;L miwapypUe;J H+ mad;fs; xl;rp 

Naw;wkile;J H2 Mf ntspNaWk;. vdNt fNjhl;L miwapDs; OH- mad; nrwpT  

mjpfupf;Fk;. tPjj;Jf;F xg;ghdthW> mNdhl;L miwapy; ,Ue;j Na+ mad;fs;  

fNjhl;L miwf;Fg; ngaUk;. vdNt fNjhl;L miwapDs; NaOH  nrwpT cUthFk;. 

Na+ mad; ngau;T fhuzkhf>  me;je;j miwapDs; kpd;eLepiyj;jd;ik cUthFk;. 

kpd;gFg;G epfOtJld; $lNt ,r;nrad;Kiw njhlu;e;Jk; epfOk;.

mNdhl;L miwapy; cs;s Cl- mad;fs; nkd;rt;Tf;F Clhf fNjhl;L miwapDs; 

nry;tjpy;iyahjyhy; Njhd;Wk; NaOH  cld; xU khR vd;w tifapy; NaCl fyg;g-
jpy;iy.
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 mNdhl;Lj; jhf;fk;: (Neu;Kid)

  2Cl-(aq)      Cl2(g) + 2e

 fNjhl;Lj; jhf;fk;: (kiw Kid)

  2H2O(l) + 2e        2OH-(aq)  + H2(g)

 xl;Lnkhj;jj; jhf;fk;:

  2NaCl(aq) + 2H2O(l)         2NaOH(aq)  + Cl2(g) + H2(g)

nkd;rt;Tf; fyKiwapy; NaOH  cw;gj;jp nra;tjd; gha;r;rw; Nfhl;Lg;glk;

       NaCl  fiury;

          ePu;

       gpiud; fiury;      jput Cl2

                    Fspu;j;jy;

       gpiud; fiury; Rj;jpfupj;jy;  mKf;fg;gLjy;

       (Ca2+, Mg2+, SO4
-2

       mad;fis ePf;fy;)

                  cyu;j;Jjy;

    J}a;ikahf;fg;gl;l gpiud;  fiury; (ePuhtp ePf;Fjy;)

       mNdhl;L miw kpd;gFg;G Cl2 thA (mNdhl;L miwapypUe;J)

gpiud;     (24%(w/w) gpiud; fiury;)

kPs;Row;rpg;gLj;jy;         Na mad; nkd;rt;Tf;F       

               Clhfr;           

       mNdhl;L miw   nry;yy;      

24% (w/w)gpiud;   (24%(w/w) gpiud; fiury;)         Na+(aq) mad;fs;

fiury; ePf;fy;                    (fNjhl;Lf; fiury;)

              kpd;gFg;G

       fNjhl;L miw      H2  thA   +  OH-(aq) mad;fs;

                   (fNjhl;L     (fNjhl;Lf; fiury;)

                   miwapypUe;J) 

       rtu;f;fhu cw;gj;jpf;fhf >        ePu;kakhd NaOH
       Gilit cw;gj;jpf;fhf         32% (w/w)
                         Mtpahf;fy;

                        99%(w/w) NaOH

 

 

 












ePu;















+
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NaOH kw;Wk; gf;f tpisTfspd; gad;fs;

NaOH ,d; gad;fs;:
 1. rtu;f;fhu cw;gj;jpf;fhf

 2. fhfpjk;> nraw;ifg;gl;L kw;Wk; rhaf; ifj;njhopYf;F (paint) 
 3. Ma;$lq;fspy; xU td;%ykhfg; gad;gly;.

 4. fopTePiug; gupfupf;Fk; nrad;Kiwapy; ghu cNyhfq;fis tPo;gbar; nra;tjw;fhf

FNshuPdpd; gad;fs;:

 1. Gilit> mupkuk; kw;Wk; fhfpjf; $o; cw;gj;jpw;F (ntspw;Wk; fUtpahf)

 2. FbePupy; gw;wPupahit mopg;gjw;F

 3. HCl cw;gj;jpf;F

 4. FNshuPNdw;wpa ,wg;gu;> g+r;rpnfhy;ypfs;> rha tiffs; kw;Wk; kUe;J   

   tiffs; cw;gj;jpf;F

 5. PVC  Nghd;w gy;gFjpag; nghUs;fis cw;gj;jp nra;tjw;Fj; Njitahd  

    itidy; FNshiul;L cw;gj;jp nra;tjw;F

Ijurdpd; gad;fs;:

 1. HCl cw;gj;jpf;F

 2. NH3  cw;gj;jpf;F

 3. jhtu vz;nza; IjuNdw;wy; %yk; kh[upd; cw;gj;jp

 4. vupnghUshf

1.4 rtu;f;fhu cw;gj;jp

rtu;f;fhu cw;gj;jpapd;NghJ> vupNrhlhTld; %fpspriul;L ePu;g;gFg;Gj; jhf;fk; (rtu;f; 

fhukhf;fy;) epfo;e;J fpsprNuhy; kw;Wk; ePz;l rq;fpyp fhnghl;rpypf;fkpyj;jpd;  

Nrhbak; cg;Gf;fs; Njhd;WtNj ,urhad uPjpapy; epfOtjhFk;. ,t;Tg;Gf;fs; rtu;f; 

fhuk; vdg;gLfpd;wJ. rtu;f;fhu %yf;$wpy; fhgd; kw;Wk; Ijurd; mZf;fs; mlq;fpa 

ePu;ntWg;Gs;s thiyAk; ePu;ehl;lj; jiyiaAk; nfhz;l xU gpuNjrk; cz;L. ePu;ehl;lj; 

jiyapy; Na+ mad;fs;> K+ mad;fs; kw;Wk; -COO- mad; $l;lk; cz;L. rtu;f;fhu  

cw;gj;jpapd; NghJ %yg;nghUs;fSs; xd;whf jhtu vz;nza; my;yJ tpyq;F 

vz;nza; gad;gLk;. kw;iwa %yg;nghUs; NaOH my;yJ KOH  MFk;.

  cU: 1.3 rtu;f;fhu %yf;$nwhd;wpd; ePu;ntWg;Gs;s thYk; ePu;ehl;lj; jiyAk;

ePu;ntWg;Gs;s thy; ePu;ehl;lj;jiy
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rtu;f;fhu cw;gj;jpapy; ,uz;L tifahd nrad;Kiwfs; cs;sd. mitahtd: ntg;gr; 

nrad;Kiw (Hot Process), Fspu;r; nrad;Kiw (Cold Process) MfpadthFk;. Fspu;r; 

nrad;Kiwapd; NghJ rtu;f;fhuKk; fpsprNuhYk; Ntwhf;fg;gLtjpy;iy. rtu;f;fhuj;-

jpy; fpsprNuhy; gbAk;. rtu;f;fhu cw;gj;jpapd; ntg;gr; nrad;Kiw gpujhd ehd;F (4) 

gbKiwfs; njhlu;ghf kl;LNk ,q;F ftdQ; nrYj;jg;gLfpwJ.

 (1)  rtu;f;fhukhf;fy; (Safonication)
 (2)  gf;ftpisthfpa fpspruPid ePf;Fjy;

 (3)  rtu;f;fhuj;ijr; Rj;jpfupj;jy;

 (4)  rtu;f;fhuj;ij KbTg;nghUshfg; ngwy;

rtu;f;fhu %yf;$nwhd;wpy; cs;s fhgd; mZf;fspd; vz;zpf;if 12> 14> 16 kw;Wk; 18 

vd;wthwhf NtWgLk;. Njq;fhnaz;iza;apy; %fpspriul;L rhu;e;j vRj;ju; gpizg;Gf; 

fshy; Nyhupf; mkpyk;> kpup];bf; mkpyk;> jpaupf;fkpyk;> xnyapf;fkpyk; Mfpad 

gpize;Js;sd. mt;thwhf %fpspriul;L tbtj;jpy; cs;s ePz;l rq;fpyp fhnghl; 

rpypf; mkpy (nfhOg;gkpyk;) msT rjtPjkhff; fhl;lg;gLk;. ,tw;Wf;F Nkyjpfkhff; 

nfhOg;gkpyq;fs; rpWrpW msTfspy; vRj;ju; gpizg;Gfis mikf;fhJ RahjPd  

nfhOg;gkpyq;fshff; (free fatty acid)  fhzg;gLk;. Njq;fhnaz;iza;apy; Vwj;jho 44 
- 52%  msT  Nyhupf; mkpyk; mlq;fpAs;sJ. mjpy; 12 fhgd; mZf;fs; cs;sd. 

mtw;Ws; 11 mZf;fs; ePu;ntWg;Gs;s thypy; mike;Js;sJ. 14 fhgd; mZf;fs; 

mlq;fpAs;s kp];upf; mkpyk; 14%  msT mlq;fpAs;sJ. Njq;fhnaz;iza;apy;  

mlq;fpAs;s ghkpw;wpf; mkpyj;jpd; 16 fhgd; mZf;fs; cs;sd. 18 fhgd; mZf;fs; 

cs;s jpaupf; mkpyk; 3%   mlq;fpAs;sJ. 18 fhgd; mZf;fSk; Xu; ,ul;ilg; 

gpizg;Gk; xnyapf; mkpyj;jpy; cs;sJ. Njq;fhnaz;iza;apy; 5 - 8%  xnyapf;  
mkpyk; mlq;fpAs;sJ. Njq;fhnaz;nza;iag; gad;gLj;jp cw;gj;jp nra;j rtu;f;fhuk; 

vd;gJ ,t;thwhd xU mkpyf; fyg;gpd; Nrhbak; cg;Gf;fspd; fyitahFk;.

vz;nza;apy; mlq;fpAs;s epwg;nghUs;fisAk; khRf;fisAk; ePf;Ftjw;fhf> Vtg;gl;l 

Gy;yu; Vu;j; (Activated fuller earth) vdg;gLfpd;w tpNrlkhd xU tiff; fspapd; kPJ 

mDg;gg;gLk;. mjd; ntg;gepiy Vwj;jho 90 0C  Mfg; Ngzg;gLk;. gpd;du; vz;nza; 

apy; mlq;fpapUf;ff;$ba fspj; Jzpf;iffis ePf;fpa gpd;du; mJ rtu;f;fhu cw;gj;jpf; 

fhfg; gad;gLj;jg;gLk;. rtu;f;fhu cw;gj;jpiaj; njhlu;r;rpahd nrad;KiwahfNth 

(Continuous Process) njhFjpr; nrad;KiwahfNth (Batch Process)  elj;jyhk;.

njhFjpr; nrad;Kiw ghuk;gupakhd KiwahFk;. gFjp Kiwapd;NghJ rfy %yg; 

nghUs; msTfSk; Vf fhyj;jpy; jhf;f miwapDs; ,lg;gl;Lj; jhf;fk; Gupa ,lkspf; 

fg;gLk;. gpd;du; tpisTfs; Ntwhf;fpf; nfhs;sg;gLk;. njhlu;r;rpahd nrad;Kiwapd; 

NghJ jhf;f miwf;Fj; njhlu;r;rpahfj; jhf;fpfs; toq;fg;gLtNjhL> tpisTfSk; 

njhlu;r;rpahf ntspNaw;wg;gLk;.
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(1) rtu;f;fhukhf;fy; (Safonication)

,jw;fhf> Rj;jpfupf;fg;gl;l jhtu vz;nza; ePu;ka NaOH  fiurYld; Nru;j;J ntg;g 

Nkw;wg;gLk;. jhf;f miwapDs;> Rj;jpfupj;j jhtu vz;nza;Ak; (cjhuzk;: Njq;fh 

naz;nza;) ePu;ka NaOH (vupNrhlhf;) fiurYk; my;yJ KOH fiurYk; gk;gg;gLk;. 

vupNrhlh ePupy; fiujy; xU Gwntg;gj;jhf;fkhFk;. vdNt vupNrhlhit ePupy; fiuf;Fk; 

nrad;Kiw xU jdpr; nrad;Kiwahf elj;jg;gLk;.

vz;nza;Ak; ePu;ka NaOH ck; xd;Wlndhd;W fyf;fhj ,uz;L tyaq;fshFk;. 

vdpDk; ,e;j ,uz;L gilfspdJk; ,ilKfg;gpy; epfOk; rtu;f;fhukhf;fy; jhf;fj;-

jpd; %yk; fpsprupDk; rtu;f;fhuKk; Njhd;Wk;. ,j;jhf;fKk; xU Gwntg;gj;jhf;fkh-

Fk;. NaOH eLepiyahf;fg;gLjy; ,jw;fhd gpujhd fhuzkhFk;. jhf;ff; fyitapd; 

ntg;g epiyia 70 0C Mfg; NgZtNjhL> ,t;t+lfk; ed;F fyf;fg;gLk;. vz;nza; 

rpWJspfshf khWtjhy; Nkw;gug;Gg; gug;gsT mjpfupf;Fk;. ,jd; tpisthf xl;L 

nkhj;jj; jhf;ff; fyitf; fdtsT rhu;ghf jhf;fk; rPuhf epfOk;.

rtu;f;fhukhf;fy; jhf;fj;ijg; gpd;tUkhW fhl;lyhk;.

 R = C17H35 / C15H31 / C11H23 / C13H27

(2) fpspruPid ePf;fy; 

rtu;f;fhukhf;fypd; gpd;du; fpilf;Fk; ePu;ka tyaj;jpy; fhuj;jd;ik Fiwtile;Js;sJ. 

ePu;ka tyaj;jpy; fpsprupd; fiue;Js;sJ. XusT rtu;f;fhuKk; fiue;Js;sJ. ePu;  

tyaj;jpy; fiue;Js;s rtu;f;fhu %yf;$Wfs; madhf;fkile;Js;sNjhL gpd;tUkhW 

rkdpiy Ngzg;gLk;. ePu;ka tyaj;jpy; rtu;f;fhuj;jpd; fiujpwidf; Fiwg;gjw;fhf 

NaCl gpiud; (brine) fiury; Nru;f;fg;gLk;. mq;F Na+ mad; nrwpT cau;thdjhifahy; 

ePupy; fiue;Js;s madhf;fkile;j rtu;f;fhuj;jpy; ,Ue;j ePu;ka kiw mad;fSld; 

Na+ mad;fs; Nru;tjhy; Njhd;Wk; rtu;f;fhu %yf;$Wfs; ePu;ka tyaj;jpypUe;J  

NtwhFk;. cg;Gf; fiurypy; fpsprupd; fiuAk;. NaCl  Nru;g;gjhy; ePu;ka tyaj;jpd;  
mlu;j;jp mjpfupf;Fk;. J}a;ikaw;w rtu;f;fhuKk; ePu; tyaKk; Ntwhfpa gpd;du; fpsprupd; 

mlq;fpAs;s ePu; tyak; gk;gg;gl;L Ntwhf;fg;gLk;. ,f;fiury; “Spent lye” vdg;gLk;.

rtu;f;fhuk; fpuprNuhy; (fpspruPd;)
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 ePu; + RCOO-Na+(s)     RCOO-(aq)  + Na+(aq)
          Na+ mad; nrwpit mjpufupf;Fk;NghJ

J}a;ikaw;w rtu;f;fhuj;jpy; fzprkhd msT <uypg;G (ePu;) mlq;fpapUg;gjhYk;  

ntg;gepiy 70 0C Mf ,Ug;gjhYk;> gk;gp ntspNaw;WtJ ,yFthdJ. ,jid ~<ur; 

rtu;f;fhuk;| vdyhk;. jhf;f miwapypUe;J ntspNaw;Wk; ePu;ka cg;Gf; fiurypy; 

fpspruPDk; mlq;fpapUf;Fk;. vdNt gf;f tpisthf fpspruPid Ntwhf;Ftjw;fhf  

mt;Tg;Gf; fiury; ey;ynjhU %ykhFk;. mf;fiurypy; ,Ue;J fpsprNuhiy ePf;fpg; 

ngw;w fiurYld; Njitahd msT NaCl  GJf; fiuriy kPsr; Nru;j;J kPs;Row;rpg; 

gLj;Jtjw;Fj; NjitahdthW jahupj;Jf; nfhs;sg;gLk;. J}a;ikaw;w rtu;f;fhuj;jpy; 

mlq;fpAs;s fpspruPid ePf;Ftjw;F ,e;j cg;Gf; fiury; gad;gLj;jg;gLk;. ,e;j cg;Gf;  

fiurypy; fpsprupd; fiuAkhapDk; rtu;f;fhuk; fiutjpy;iy. ,q;F cg;Gf; fiurYld; 

rtu;f;fhuj;ij ed;F fyf;FtJ kpf Kf;fpakhdJ. vdNt J}a;ikaw;w rtu;f;fhuj;jpy; 

cs;s fpsprupid ePf;fp> XusTf;Fr; Rj;jpfupj;Jf; nfhs;syhk;. nuhd; rtu;f;fhuj;jpy; 

cs;s fpsprupd; mlq;fpAs;s cg;Gf; fiurYk; fOtpa rtu;f;fhuKk; Ntwhf;fg;gLk;. <u 

nuhd; rtu;f;fhuj;ij cg;Gf; fiurypy; fOTtjhy; mjpy; mlq;fpapUe;j fpsprupd; cg;G 

tyaj;Jld; NrUk;. ,r;nrad;Kiw %yk; fOtpa rtu;f;fhuKk; XusT fpspruPidf; 

nfhz;l cg;Gf; fiurYk; tpisthff; fpilf;Fk;. ,e;j cg;Gf; fiury; “half spent 
lye” vdg;gLk;. ,e;j cg;Gf; fiuryhdJ rtu;f;fhukhf;fypd; gpd;du; fpspruPid ePf;Ft-

jw;fhfg; gad;gLj;jg;gLk;. ,jd; fhuzkhf cg;Gf; fiury; kPs;Row;rpf;Fs;shFk;.

(3) rtu;f;fhuk; Rj;jpfupj;jy;

fpspruPd; ePf;fp XusTf;Fr; Rj;jpfupj;j rtu;f;fhuj;jpy; ePUk;> NaCl  cg;Gk; cs;sd. 

cg;Gf;fslq;fpa <ur; rtu;f;fhuk; ika ePf;fj;Jf;F cl;gLj;jg;gLk;. mjd; tpisthf 

ePu;ka cg;Gf;fs; rtu;f;fhuj;jpypUe;J NtwhFk;. rtu;f;fhuj;jpy; mlq;fpapUe;j NaCl  
,dJ fl;likg;G 0.5% (w/w) tiu FiwilAk;.

rtu;f;fhuj;jpy; NaOH  mlq;fpapUj;jyhdJ Efu;NthUf;Fj; jPq;fhdJ. vupNrhlh  

mjpfstpy; cs;slq;fpa rtu;f;fhuk; fhuzkhfj; Njhypy; VwpT Vw;gLk;. fz;fs; Nghd;w  

nkd;ikahd ,ioaq; fSf;Fk; ghjpg;G Vw;gl ,lKz;L. vdNt  kpfr; nrhw;g mstp 

NyDk; mlq;fpAs;s NaOH  ,id eLepiyahf;Ftjw;fhfr; rpj;jpupf;fkpyk;> nghRNgh-

upf;fkpyk; my;yJ Njq;fhnaz;nza; rhu;e;j RahjPdf; nfhOg;gkpyq;fs; (Fatty acid) 
Nru;f;fg;gLk;.

(4) rtu;f;fhuj;ij KbTg;nghUshfg; ngwy;

cg;Gf;fis ePf;fpa gpd;du;> mr;rtu;f;fhuj;jpy; cs;s ePiu ntspNaw;WtJ mtrpakhFk;. 

ePulf;fj;ij 12%  tiuapy; (w/w%)  Fiwg;gjw;fhf> 120 0C tiu ntg;gNkw;wpa rtu;f; 

fhuk; Fiwe;j mKf;f tyankhd;wpy; rpWJspfshfg; guk;gpr; nry;YkhW rptpwg;gLk; 

(spray). ,jd;NghJ ePu; MtpahjYf;fhf ntg;gj;ijg; ngWfpd;wikahy; rtu;f;fhur; rpW 
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Jspfspd; ntg;gepiy FiwtilAk;. Fiwe;j mKf;fKs;s ghj;jpuj;jpy; rtu;f;fhuk; 

gbAk;. ePuhtp ntspNaw;wg;gLk;. cyu;e;j rtu;f;fhuk; Ntwhf;fpg; ngwg;gLk;. cyu;e;j 

rtu;f;fhuj; Jld; epug;gpg; nghUs;fs;> epw%l;bfs;> kz%l;bfs; Nghd;wtw;iwr; Nru;e;Jj; 

Njitahd tbtj;jpy; rtu;f;fhu KbTg;nghUs; cw;gj;jp nra;ag;gLk;.

rtu;f;fhuj;jpd; TFM  ngWkhdk;

rtu;f;fhuj;jpy; cs;s nkhj;jf; nfhOg;Gg; nghUs;fspd; msNt (Total Fatty Matter) 
,jd; %yk; fUjg;gLfpd;wJ. mjhtJ rtu;f;fhuf; fl;bapy; cs;s RCOONa(rtu;f;fhu) 
rjtPjk; MFk;. ryitr; rtu;f;fhuf;fl;bnahd;wpd; TFM  ngWkhdk; 54 - 56% tiuahdJ. 

kPjpg; gFjp epug;gpg;nghUs;fs;> ryit Nkk;gLj;jpfs;> epw%l;bfs; Nghd;wtw;whyhdJ.

td;dPupy; rtu;f;fhuk; fiuahikAk; Eiuf;fhikAk; rtu;f;fhuj;jpd; xU gpujp$ykhFk;. 

rtu;f;fhu %yf;$Wfs; ePupd; td;ikf;Ff; fhuzkhfpa fw;wad;fSld; jhf;fk; Gupe;J 

tPo;gbjNy ,jw;fhd fhuzkhFk;.

 2RCOO--Na+  + M2+  (RCOO)2M     + 2Na+

 M = Ca2+, Mg2+, Fe2+    Nghd;w mad;fs;

Jg;Guthf;fpfs; td;dPupy; tPo;gbtjpy;iy. nraw;ifj; Jg;Guthf;fpfspy; cs;s gpujh-

dkhd $W Nrhbak; mw;ifapy; ngd;rPd; ry;Ngw;W MFk;.

rtu;f;fhuj;jpd; mOf;ffw;Fk; nraw;ghL

mOf;F vd;gJ vz;nza;g; glynkhd;iwr; #oj; jpuz;l J}Rj; Jzpf;iffs; kw;Wk; 

Nrjdr; Nru;itfspd; fyitahFk;. ePupd; gug;gpOit cau;thdjhifahy;> ePiu  

khj;jpuk; ,Ltjhy; mOf;F ePq;Ftjpy;iy. rtu;f;fhuj;jpd; %yk; ePupd; Nkw;gug;gpOit 

Fiwf;fg;gLtNjhL fOty; nraYk; Nkk;gLj;jg;gLk;.

cU: 1.4  rtu;f;fhuj;jpd; fOty; nray;

rtu;f;fhu %yf;$Wfs;> vz;nza;r; rpWJspfSld; Nkw;fhl;bathwhf xU  

njhq;fiyj; Njhw;Wtpg;gjhy; mOf;F ePq;Fk;.




vz;nza; rhu;e;j 

mOf;Ff; fiw

Mjhug;gil

Mjhug;gilapypUe;J Ntwhfp ePu;tyaj;ij milj;J> 

vz;nza; rhu;e;j mOf;Ffisf; nfhz;l njhq;fy;
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1.5 Na2CO3  cw;gj;jp (nrhy;Nt Kiw /  mNkhdpah Nrhlh Kiw)

Nrhbaq; fhgNdw;W> gy;NtW ,urhadf; ifj;njhopy;fSf;Fj; Njitahd xU %yg; 

nghUshFk;. vdNt Na2CO3 cw;gj;jpahdJ cyfpd; Kjd;ikahd ,urhadg; nghUs; 

ifj;njhopy;fSs; xd;whff; fhzg;gLfpwJ. jw;NghJ cyfpy; Mz;nlhd;Wf;F Vwj;-

jho 20 kpy;ypad; njhd; Na2CO3  cw;gj;jp nra;ag;gLfpwJ.

Na2CO3  cw;gj;jp njhlu;ghd gpujhd ,urhadj; jhf;fq;fs; tUkhW:

 NH3  +  H2O     NH4OH 
NH4OH  +  CO2       NH4H CO3

NaCl  +  NH4HCO3            NaHCO3  +  NH4Cl
 2NaHCO3         Na2CO3  +  CO2  +  H2O

Na2CO3  cw;gj;jpf;Fj; Njitahd NH3  Vgu; Kiwapy; ngwg;gLk;. Rz;zf;fy;iy 

ntg;gg;gpupiff;F cl;gLj;jp CO2   cw;gj;jp nra;ag;gLk; kw;iwa gpujhd %yg;nghUs; 

Ca2+, Mg2+ kw;Wk; SO4
2-

 ePf;fg;gl;l J}a nrwpe;j NaCl MFk;. ,J gpiud; vdg;gLk;.

 CaCO3         CaO  +  CO2

,r;nrad;Kiwapd; mbg;gilahd gbKiwfisg; gpd;tUkhW fhl;lyhk;.

gbKiw : 1    mNkhdpahthf;fk; (Ammonification)
Kjypy; gpiud; fiury; NfhGu mikg;gpd; Nkw;gFjp Clhf mDg;gg;gLtNjhL NH3thA 

NfhGu mikg;gpd; fPo;gFjpapd; Clhf mDg;gg;gLk;. vjpu;j;jpirfspy; jhf;fpfis 

mDg;G tjhy; mit tpidj;jpwdhf xd;Wlndhd;W fyf;fr; nra;tjhd KuNdhl;l  

/ vjpNuhl;l Kiw vdg;gLfpd;wJ. gpiud; mNkhdpag; ngUf;FjyhdJ xU Gw  

ntg;gj;jhf;fkhFk;. vdNt gpiud; fiurypd; ntg;gepiy caUkhapd; NH3  fiuAk;. 

tpidj;jpwd; FiwtilAk;. ntg;gg; gupkhw;wr; nrad;Kiw %yk; NfhGu mikg;gpd; 

ntg;gj;ij ePf;Ftjd; %yk; jho;thd ntg;gepiyiag; NgZtJ Kf;fpakhdJ.

cU: 1.5   mNkhdpahthf;fk; NfhGu mikg;G






∆

∆

gpiud; fiury;

Ez;Lis nfhz;l fspj; jfL

NH3 ,dhy; epuk;gYw;w gpiud; fiury;

NH3 (g)
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gbKiw : 2    fhgNdw;wy; (Carbonation)

mNkhdpahtpdhy; epuk;gyile;j gpiud; fiury; ,uz;lhk; NfhGuj;jpd; Nkw;gFjpapd; 

Clhf mDg;gg;gLtNjhL> fPo;g;gFjpapd; Clhf CO2 thA mDg;gg;gLk;. ,q;F jhf;fp 

fs;> KuNdhl;l Kiwapd; fPo; tpidj;jpwdhf xd;Wlndhd;W fyf;Fk;. mNkhdpahtp 

dhy;  epuk;gyhf;fg;gl;l gpiud; fiury; xU %y ClfkhFk;. CO2  Xu; mkpy thA 

MFk;. mJ ePupy; fiutJ xU Gwntg;gj;jhf;fkhFk;. NkYk; NH4OH  cld; ePu;ka CO2   

jhf;fk; Gupe;J NH4HCO3  Ij; jUtJk; xU Gwntg;gj;jhf;fkhFk;. vdNt ,uz;lhtjhd 

xU NfhGu mikg;igf; Fspu;r;rpahf itj;jpUg;gJ kpf Kf;fpakhdJ.

CO2  thA ePupy; fiutJ xU Gwntg;gj;jhf;fkhjyhy; ,uz;L NfhGu mikg;Gf;fspYk; 

ntg;gepiy jho;thf itj;jpUf;fg;gLk;.

cU: 1.6  fhgNdw;wy; NfhGu mikg;G

NH3  thA kpifahf ePupy; fiuAkhapDk; CO2    thAtpd; ePupy; fiuAk; jpwd; rhu;gs 

tpy; FiwthFk;. CO2    ePupy; fiutjhy; Njhd;Wk; HCO3
- 

 mad; nrwpT kpff; Fiwthd 

jhFk;. fhgNdw;wj;Jf;F Kd;du; mNkhdpahthf;fk;; fhuzkhf %y NH3 (g) fiurypd; 

CO2 thA ed;F mfj;JwpQ;rg;gLtNjhL> cau; HCO3
- mad; nrwpT Vw;gLk;.

gbKiw : 3   NaHCO3 d; Ntwhf;fy;

mNkhdpahthf;fk; mile;j gpiud; (brine)  fiury; fhgNdw;wg;gLtjhy; mf;fiurypy; 

NH4HCO3 nrwpT mjpfupf;Fk;. ,e;jg; gpiud; fiurypy; rhu;gstpy; cau;thd Na+ mad; 

nrwpitf; nfhz;ljhifahy;> Na+ mad; kw;Wk; HCO3
- mad; nrwpthdJ NaHCO3  

epuk;gy; vy;iyiaj; jhz;Lk;NghJ NaHCO3 gspq;Ffshf khwpf; fiurypypUe;J ePq;Fk;. 

,e;j xl;Lnkhj;jj; jhf;fj;ijg; gpd;tUkhW fhl;lyhk;.

 Na+(aq)  +   HCO3
-(aq)                   NaHCO3(s)

Njhd;Wk; NaHCO3   jpz;kk; fiurypypUe;J Ntwhf;fpg; ngwg;gLk;.

,jw;fika NaHCO3  cw;gj;jpahFk; J}a jhf;fk; gpd;tUkhW epfOk;. mjw;fika> 

NaHCO3  cw;gj;jpf;Fj; Njitahd %yg;nghUs;fshf NH3, CO2, NaCl, H2O Mfpatw; 

iwf; Fwpg;gplyhk;.

 NH3(g)  +  CO2(g)  +  NaCl(aq)  +  H2O(l)                   NaHCO3(s)  +  NH4Cl(aq)

CO2 (g)

Ez;Lis nfhz;l fspj; jfL

fopT thAf;fs;

NH4HCO3 + NaCl mlq;fpAs;s fiury;

NH3 ,dhy; epuk;gyile;j 

gpiud; fiury;
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gbKiw : 4    NaHCO3  ,id ntg;gNkw;wp Na2CO3  ngwy;

Ntwhf;fpg; ngw;w NaHCO3 ,id kpifahf ntg;gNkw;Wtjd; %yk; Na2CO3  ngwg;gLk;. 

Njhd;Wk; CO2  thA kPz;Lk; fhgNdw;wy; mikg;gpw;F mDg;gg;gLk;.

 2NaHCO3(s)  Na2CO3(s) + CO2(g)  + H2O(l) 

,e;j cw;gj;jpapd; gf;f tpisthff; fpilf;Fk; NH4Cl  MdJ gpd;tUkhW NH3 kPsg; 

gpwg;gpg;gjw;fhfg; gad;gLj;jg;gLk;. ,jw;fhf NH4Cl   fiury; Rz;zf;fy; gpupifail-

tjhy; fpilf;Fk; CaO  cld; jhf;fKwr; nra;ag;gLk;.

 CaO(s) +  2NH4Cl(aq)                 2NH3(g)  +  CaCl2(aq)  + H2O(l)

Njhd;Wk; NH3> mNkhdpah NfhGu mikg;gpDs; mDg;gg;gLk;. ,jw;fika KOr; 

nrad;Kiwf;FKupa Nfhl;ghl;L uPjpahd xl;Lnkhj;jj; jhf;fj;ijg; gpd;tUkhW  

vOjpf; fhl;lyhk;. vt;thwhapDk; jpz;k CaCO3 IAk; ePu;ka NaCl ,idAk; Nru;g;gjhy; 

Na2CO3  cw;gj;jp nra;a KbahJ.

 CaCO3(s)  + 2NaCl(aq)                 CaCl2(aq)  +  Na2CO3(s)

,r;nrad;Kiwapd;NghJ Njhd;Wk; ,Wjpg; gf;ftpisT CaCl2  MFk;. mjidAk; NtW 

ifj;njhopy;fSf;fhfg; gad;gLj;jyhk;.

gpd;tUk; tplaq;fs; fhuzkhf nrhy;Nt Kiw (Solvay Method) nghUshjhu uPjpapy; 
mD$ykhdjhFk;.

 (1)  NaCl, CaCO3 Mfpatw;iwf; Fiwe;j nrytpy; ,yFtpy; ngw Kbfpd;wik.

 (2)  NH3  tpuakhtjpy;iy@ vdNt mjidr; Row;rpg;gLj;jy; %yk; njhlu;e;Jk;  

    kPz;Lk; kPz;Lk; gad;gLj;j Kbfpd;wik.

 (3)  CO2  ,d; xU gFjpiaAk; kPsg; gad;gLj;jyhk;.

KHCO3 ,dJ ePupy; fiuAe;jpwd; NaHCO3 ,dJ ePupy; fiuAe;jpwid tpl cau;thd 

jhifahy; NfhGu mikg;gpDs; tPo;gbtjpy;iy. vdNt KHCO3  jahupg;gjw;fhf Nkw;gb 

Kiwiag; gad;gLj;j KbahJ.

Na2CO3  ,d; gad;fs;

 (1)  ePupd; td;ikia ePf;Fjy;.

 (2)  rtu;f;fhuk; kw;Wk; Jg;Guthf;fpfs; cw;gj;jpapd;NghJ mOf;ffw;Wk; nraiy   

   tpUj;jp nra;tjw;fhfr; Nru;f;fg;gLjy;.

 (3)  ryitr; Nrhlhthfg; gad;gLj;jy;.

 (4)  fhfpjf; ifj;njhopypy; kuf;$Old; Nru;j;jy;.

 (5)  fz;zhb cw;gj;jpf;F
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1.6 mNkhdpah cw;gj;jp (Vgu; - ngh\; Kiw)

nraw;ifg; gris tskhf;fpapy ; mNkhdpah cw;gj ;jp kpf Kf;fpakhd  

xd;whFk;. jw;Nghija cyf rdj;njhif Vwj;jho 7.3 gpy;ypad; Mf ,Ug;gNjhL 2050  

mstpy; mJ 9.0 gpy;ypad; tiu mjpfupf;f ,lKz;L vd kjpg;gplg;gl;Ls;sJ.  

mjpfupj;Jr; nry;Yk; rdj;njhiff;Nfw;g czT cw;gj;jpAk; mjpfupg;gJ mtrpakhFk;. 

vdNt> gris cw;gj;jpahdJ kpf Kf;fpakhd Xu; ,urhad cw;gj;jpj;Jiwahff; 

fUjg;gLfpd;wJ.

xl;Lnkhj;j mNkhdpah cw;gj;jpapd; Vwj;jho 83%  nraw;ifg; gris cw;gj;jpf;fh-

fNt gad;gLj;jg;gLfpd;wJ. Fwpg;ghf> xl;Lnkhj;j mNkhdpah cw;gj;jpapd; Vwj;jho 

80% a+upah cw;gj;jp nra;tjw;fhfNt gad;gLj;jg;gLfpd;wJ.

mNkhdpah cw;gj;jp njhlu;ghd ,urhadj; jhf;fk; tUkhW:

 N2(g)  +  3H2(g)  2NH3(g)  + ntg;gk;
 1 :  3   2

mNkhdpah cw;gj;jpf;Fj; Njitahd %yg;nghUs;fs;

mNkhdpah cw;gj;jpf;Fj; Njitahd Kjd;ikahd %yg;nghUs;fs; N2 ck; H2  ck; 

MFk;. tspiaj; jputkhf;fpa gpd;du; gFjpglf; fha;r;rp tbj;jy; %yk; N2    thA  

Ntwhf;fg;gLk;. vdNt N2   thATf;fhd cw;gj;jpr; nryT (fpuak;) cs;sJ.

IjNuhf;fhgd;fis (eg;jh) cilg;gjhy; my;yJ ,aw;if thAtpd; (Natural gas)  gpujhd 
$whfpa nkNjd; thAitg; gad;gLj;Jtjhy; Ijurd; (H2) thA ngwg;gLfpwJ. capu;r; 

Rtl;L vupnghUs; vd;w tifapy; tY rf;jp cw;gj;jpf;F ,aw;if thA gad;gLj;jg; 

gLfpd;wJ. ,e;j ,aw;if thA mjpf mstpy; GtpapDs; gbthff; fhzg;gLfpd;wJ. 

,aw;if thA %yk; H2   cw;gj;jp nra;jy; SMR (Steam - Methane - Reforming) vdg;gL 
fpwJ. ,aw;if thAtpy; nrhw;g mstpy; H2S  mlq;fpAs;sikahy; mJ epf;fy; Cf;fpr; 

nraw; ghl;Lf;Fj; jlq;fyhf mikAk;. vdNt ,aw;if thAtpy; cs;s H2S I ePf;fpg; 
gpd;du; Cf;fpj; jhf;fk; %yk; H2  gpwg;gpf;fg;gLk;.

H2S ,id ePf;FtJ njhlu;ghd jhf;fk; tUkhW:

 H2S(g) +  ZnO(s)   ZnS(s) + H2O(g)

SMR  nrad;Kiwapd; Kjyhk; gbKiw 700 0C - 800 0C ntg;gepiyapy; nkNjd;> ePuhtp 

Mfpatw;iwj; jhf;fKwr; nra;J CO  ck; H2  ck; jahupj;jyhFk;. ,J xU mf  

ntg;gj; jhf;fkhFk;.

 CH4(g) +  H2O(g)         CO(g)  +  3H2(g)   ————  (1)

,uz;lhk; gbKiwapd;NghJ thAf;fshy; njhlu;e;Jk; ePuhtpAld; jhf;fKwr; nra;ag;gLk;. 

mg;NghJ CO  thAthdJ CO2  thAthf khWk;. ,J xU Gwntg;gj; jhf;fkhFk;.

 CO(g) +  H2O(g)   CO2(g)  +  H2(g)    —————  (2)



-41 kJ mol-1

+200 kJ mol-1
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,Jjtpu gpd;tUk; jhf;fk; epfoTk; (rpwpJ) ,lKz;L.

 CH4(g) + 2H2O(g)            4H2(g)  +  CO2(g)  —————  (3)

ePuhtp kpifahf ,Uf;fr; nra;tjd; %yk; xl;L nkhj;jj; jhf;fj;ij tyJ Gwkhf 

epfor; nra;J Ijurd; (H2 ) cw;gj;jpia mjpfupj;Jf; nfhs;syhk;.

SMR  ,dJ ntg;gtpaf;fj; jd;ik njhlu;ghf gz;G uPjpapy; XusNtDk; tpsf;fk; ngWt-

jw;fhf> ∆G =  ∆H - T∆S njhlu;igg; gad;gLj;jyhk;. Nkw;gb ntg;gtpaf;fj; njhlu;gpd;gb> 

Gwntg;gj; jhf;fkhfpa ,uz;lhk; jhf;fkhdJ> rhu;gstpy; jho;thd ntg;gepiyapYk; 

$lj; jhdhfNt epfOk;. thA mtj;ijapd; %yf;$Wfspd; vz;zpf;ifapy; NtWghL 

Vw;gLtjpy;iyahjyhy; mKf;fj;jpd; kPJ nry;thf;NfJk; fpilahJ. mt;thNw> ∆G  
apd;ghy; T∆S	,d; nry;thf;Fk; ,y;iy vdyhk;.

mfntg;gj; jhf;fq;fshfpa Kjyhk; %d;whk; jhf;fq;fs; rhu;gstpy; cau; ntg;g 

epiyfspNyNa epfOk;. Kd;Ndhf;fpa jpirapy; thA mtj;ijapd; %yf;$Wfspd; 

vz;zpf;if mjpfupg;gjhy; ve;jpug;gp mjpfupf;Fk;. vdNt ntg;gepiy mjpfupf;Fk;NghJ 

T∆S	,dJ ngUf;fj;jpd; Neu;g;ngWkhdk; mjpfupf;Fk;. vdNt ∆G =  ∆H - T∆S  ,d;gb> 
,e;j (1)Mk; (3)Mk; jhf;fq;fSf;fhf> cau; ntg;gepiyapy; ∆G  ,dJ kiwj;jd;ik 

mjpfupg;G epfOk;. cau; ntg;gepiyapy; (1800 0C - 1000 0C) KjyhtJ jhf;fk; epfo 

,lkspf;fg;gLk;. mq;F %d;whtJ jhf;fk; epfo tha;g;Gf; fpilahJ. tpisthfpa 

thAtpd; fyitapy; cs;s CO thAtpd; nrwpitf; Fiwj;J H2 tpisr;riy mjp-

fupg;gjw;fhf> ,uz;lhk; jhf;fj;Jf;Fr; rhu;ghfj; jho; ntg;gepiyapy; (200 0C - 400 0C) 
epfo ,lkspf;fg;gLk;. CO2  kw;Wk; H2   cw;gj;jpia ntg;gNkwpa thAf;fyitAld; ePuhtp 

Nru;j;jy; %yk; mf;fyit apd; ntg;gepiyia (200 0C - 4000C tiu) Fiwf;fyhk;. 

,uz;lhk; jhf;fk; Gwntg;gj; jhf;fkhjyhy; kPz;Lk; Kjyhk; jhf;fj;Jf;Fg; nghUj;-

jkhd cau; ntg;gepiyiag; ngWtjw;fhf ,uz;lhk; jhf;fj;jpd; %yk; gpwg;gpf;fg;gLk; 

ntg;gk; gad;gLj;jg;gLk;.

mnkupf;f If;fpaf; FbaurpdJ ,aw;if thA cw;gj;jpapd; Vwj;jho 60%  mNkhdpah 

cw;gj;jpf;fhfg; gad;gLfpwJ. eg;jh (C6H14) ,id cilg;gjd; %yKk; H2  thAitg; 

ngwyhk;. mjd; %yKk; tspkz;lyj;jpy; CO2  tpLtpf;fg;gLk;. mq;F epfOk; jhf;fq;fs; 

tUkhW:

 C6H14(g) +  6H2O(g)  6CO(g) +  13H2(g)
CO(g)    +  H2O(g)  CO2(g) +  H2(g)

iejurDk; IjurDk; jhf;fk; Gupe;J NH3 Ij; jUk; jhf;fk; xU Gwntg;gj;jhf;fkhtN-

jhL mJ xU kPSe;jhf;fKkhFk;. vdpDk; nghJ ntg;g> mKf;f epge;jidfspd; fPo; 

mj;jhf;fk; epfOtjpy;iy vdyhk;. mjw;fhd fhuzk; Vtw;rf;jp rhu;gstpy; cau;th-

djhf ,Uj;jyhFk;.

H2 > N2 vd;gtw;wpypUe;J NH3  cw;gj;jp nra;jy;

ifj;njhopy; uPjpapy; mNkhdpah cw;gj;jp nra;Ak; Kiw Vgu; - Ngh\; Kiw vdg;gL 

fpd;wJ. mjd;NghJ ifj;njhopy; uPjpapy; rpwe;j epge;jidfshf 450 0C - 5000C   
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ntg;gepiy tPr;R kw;Wk; 250 - 400 atm Nghd;w mKf;f tPr;rpd; fPo; Cf;fpahf ,Uk;Gk; 

J}z;bahf K2O kw;Wk; Al2O3 IAk; gad;gLj;jg;gLfpd;wJ.
  
 N2(g)  +   3H2(g)           2NH3(g)  +   ntg;gk;

neUf;fpa jhf;fp thAf;fyit Cf;fp Nkw;gug;gpd; kPjhfr; nrd;W NH3  Mf khWk;. 

,j;jhf;fk; kPSe;jhf;fkhjyhy; Cf;fp Nkw;gug;igj; jhz;Lk; thAf; fyitapy; NH3  

,w;F Nkyjpfkhf N2  kw;Wk; H2  thAf;fSk; mlq;fpapUf;Fk;. ,f;fyitapypUe;J NH3  

thA Ntwhf;fg;gLk;. Vwj;jho -33.34 0C tiu Fspu;j;Jjhy; NH3  thA jput epiyia 

milAk;. iejurdpd; nfhjpepiy -195.8 0C ck; Ijurdpd; nfhjpepiy -252.9 0C ck; 

Mjyhy; fyitiaf; Fspu;j;Jtjd; %yk; ,yFthf NH3   ,id khj;jpuk; jput-

khf khw;wp N2 > H2  thAf; fyitiaj; jhf;ff; fyitapypUe;J Ntwhf;fpf; nfhs;s 

yhk;. cau; mKf;fj;jpd; fPo; NH3> H2> N2 Mfpatw;iwf; nfhz;l thAf; fyitia 

kw;WNkhu; miwapy; mKf;fj;ijj; jpBnudf; Fiwg;gjd; %yk; Fspur; nra;ayhk;. 

mg;NghJ mNkhdpah thA jput epiyia milAk;. vdNt thA epiyapy; vQ;rp 

As;s N2 > H2  thAf;fs; kPz;Lk; jhf;f miwapDs; gk;gg;gLk;. NH3  Njhd;Wtjw;Fr; 

nrythfpa msTf;Fk; N2  kw;Wk; H2  thAf;fspd; msTf;Fk; nghUj;jkhd msT N2 

ck; H2 ck; khj;jpuk; jhf;f miwapDs; Gjpjhfr; Nru;f;fg;gLk;.

gpd;tUk; tpsf;fg;glj;jpd; %yk; ,r;nrad;Kiwia vLj;Jf; fhl;lyhk;.

cU: 1.7  mNkhdpah cw;gj;jpr; nrad;Kiw

jput mNkhdpahit ntspNaw;wpa gpd;du;> vQ;rpAs;s jhf;fKwhj N2 > H2 (-33.34 
0C ntg;gepiyapYs;s) kw;Wk; Gjpjhfr; Nru;f;Fk; N2 > H2 mlq;fpa fyit 450 0C -  
500 0C tiu ntg;gNkw;wg;gLk;. ,e;j cw;gj;jp nrad;Kiwf;Fj; Njitahd ntg;gr;rf;-

jpia vupnghUs; jfdj;jpd; %yKk; toq;fyhk;. mjd; tpisthf tspkz;lyj;jpy; 

CO2 NrUk;. mNkhdpah cw;gj;jpapd; NghJ H2 ngWk; gbKiwapd;NghJk; Vgu; Kiw 

apy; cau; ntg;gepiyiag; ngWtjw;fhf vupnghUs; jfdQ; nra;ag;gLtjhYk; CO2   

450 - 500°C

250 - 300 atm

NH3 kw;Wk; jhf;fKwhj 

N2, H2 thAf;fyitiag; 

gk;Gjy;.

jput mNkhdpah
NH3 outlet to 
storage tank

neUf;fpa thAf;fyit        
                (200 atm )

jhf;f miwapYs;s tsp 

cl;nrYj;Jk; gk;gp

ntg;gg; gupkhw;w myF

,Uk;G Cf;fp 

(450 - 500 0C)

ntg;gr; RUs;
Fspu;j;Jk; myF

ntg;gg; gupkhw;w 

myF

pump to circulate gases

N2, H2 
cl;nrYj;jy;

kPs;Row;rpg;gLj;jYf;fhf tsp 

cl;nrYj;Jk; gk;gp 
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gpwg;gpf;fg;gLk;. ,e;j xl;Lnkhj;jr; nrad;Kiw fhuzkhf tspkz;lyj;jpy; gr;ir 

tPl;L thAf;fSs; xd;whfpa CO2  tpLtpf;fg;gLk;. cyfshtpa uPjpapy; xl;Lnkhj;j 

cw;gj;jpapd;gb> xU njhd; mNkhdpah cw;gj;jp nra;Ak;NghJ tspkz;lyj;Jld; NrUk; 

CO2  ,dJ msT Vwj;jho 2.9 njhd; MFk;. tspkz;lyj;jpy; CO2  Nru;f;Fk; Vida 

njhopw;ghLfSld; xg;gpLifapy; mNkhdpah cw;gj;jp fhuzkhf tspkz;lyj;Jld; 

NrUk; CO2  ,dJ msT Vwj;jho 1.4%  MFk;.

mNkhdpah cw;gj;jpapd;NghJ N2> H2 thAf;fs;> mtw;Wf;F ,ilapyhd gPrkhd tpfpjj; 

jpw;F (1:3) mikthfNt fyf;fg;gLk;. iejurd; thAitAk; Ijurd; thAitAk; gpwg; 

gpg;gjw;fhf fpuak; (nryT) Vw;gLfpd;wikahy;> %yg;nghUs; tPz;tpuaj;ijj; jtpu;g;g-

jw;fhf gPrkhd tpfpjj;ij tpQ;rpf; fyf;fg;gLtjpy;iy. NkYk; xU thA $Ljyhfg; 

gad;gLj;jg;gLkhapd;> mt;thAthdJ Cf;fpapd; Nkw;gug;gpy; Gwj;JwpQ;rg;gLtjhy; 

mt;t+f;fp Nkw;gug;G Kw;WKOjhf kiwf;fg;gl ,lKz;L. Cf;fp Nkw;gug;ghdJ xU 

thAtpdhy; khj;jpuk; kiwf;fg;gLkhapd; jhf;fk; epfOtjw;fhd tha;g;Gf; FiwtilAk;. 

Cf;fp Nkw;gug;gpd; kPJ ,uz;L thAf;fSk; Gwj;JwpQ;rg;gLjy; Ntz;Lk;. Cf;fpfs; 

gad;gLj;Jtjd; tpisthfr; rkdpiyia vl;Ltjw;fhd Neu msT FiwtilAk;. 

,t;nty;yhf; fhuzpfSf;Fk; mikar; rpwg;ghd epge;jidahf miktJ N2  kw;Wk; 

H2 thAf;fyitapd; tpfpjk; 1 : 3 Mf ,Uj;jy; Ntz;Lk;.

,j;jhf;fk; xU Gwntg;gj;jhf;fkhjyhy; ∆H  MdJ kiwg;ngWkhdj;ijg; ngWk;.  

jhf;fk; epfOk;NghJ %yf;$Wfspd; vz;zpf;if Fiwtilfpd;wikahy; ve;jpug;gp 

FiwAk;. vdJ ∆S   kiwg;ngWkhdk; nfhz;ljhFk;. vdNt T∆S (-) MFkhjyhy; 

-T∆S  MdJ Neu;g;ngWkhdj;ijg; ngWk;. vdNt ntg;gepiyia mjpfupf;Fk;NghJ ∆G 
,dJ kiwj; jd;ikahdJ Neu;j;jd;ik tiu khw;wkilAk;. NkYk; cau; ntg;g 

epiyahdJ Kd;Kfj; jhf;fj;jpw;Fg; ghjfkhdJ vd;gJ ,yr;rwypNaapd; Nfhl;ghl;bd; 

%yKk; tpsf;fyhk;.

ntg;gepiyia mjpfupf;Fk;NghJ jhf;fj;jpd;  jhNd epfOk; jd;ik (Raepiyj; jd;ik) 

FiwtilAk;. ntg;g ,af;f uPjpapy; jhNd jhf;fk; epfOk; jd;ik Fiwtiltjhy; 

tpisr;ry; FiwtilAk;. tpisit mjpfupg;gjw;fhf ntg;gepiyiaf; Fiwj;jy; 

Ntz;Lk;. ntg;gepiyiaf; Fiwf;Fk;NghJ jhf;ftPjk; Fiwtiltjhy; xl;Lnkhj;jr; 

nrad;Kiwapd; tpidj;jpwd; FiwtilAk;. rpwg;ghd tpidj;jpwidg; NgzNtz;L 

khifahy; 450 0C - 500 0C tiuapyhd ntg;gepiy Ngzg;gLk;. ,e;epge;jidfspd; fPo;f; 

fpilf;Fk; NH3  d; cw;gj;jp tpisT rhu;gstpy; FiwthdJ. vdpDk; jhf;fKwhj  

N2 IAk; H2  IAk; kPz;Lk; kPz;Lk; Cf;fp tl;lq;fspy; gq;F nfhs;sr; nra;aj;jf;fthW 

cw;gj;jpr; nrad;Kiw jpl;lkplg;gl;Ls;sJ. xU jdpg; gbKiw vd;w tifapy; fpilf; 

Fk; NH3  cw;gj;jp FiwthapDk; $l> xl;Lnkhj;jr; nrad;Kiwiag; nghWj;jkl;by; 

cau; tpisr;ry; ngwf;$bajhf ,Ug;gjw;fhd fhuzk;> Cf;fp tl;lq;fs; gytw;wpd; 

fPo; jhf;fj;ij epfo;j;Jtjw;Nfw;w Kiwapy; jpl;lkplg;gl;bUj;jy; MFk;.  ,nyr;rw;wp 

ypNaapdJ Nfhl;ghl;bd;gb cau; mKf;fk; Kd;Ndhf;fpa jhf;fj;Jf;Fr; rhjfkhdJ. 
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vdpDk; cau; mKf;fj;ijr; rfpf;ff;$ba cgfuzq;fspd; guhkupg;Gr; nryT cau;thd-

jhFk;. vdNt jw;fhyj;jpy; 250 - 300 atm mKf;fNk gad;gLj;jg;gLfpd;wJ. jhf;fpfspd;  

nrwpit caupa kl;lj;jpy; Ngzp tUjy;> Njhd;Wk; tpisnghUis ntspNaw;wp 

athW mjd; nrwpit jho;thd kl;lj;jpy; Ngzp tUjy; Mfpad %yk; $Ljyhd 

msT tpisitg; ngw Kbfpd;wJ. mjid ,nyr;rw;wypNaapdJ Nfhl;ghl;bd; %yk;  

tpsf;fyhk;. jhf;f miwapDs; ,ilapilNa N2  ck; H2  ck; mDg;gg;gLtNjhL 

NH3   mlq;fpa thAf; fyit ,ilapilNa Fspu;j;jg;gl;L jputkhf;fg;gLtjd; %yk; 

NH3  ntspNaw;wg;gLtjhy; ,j;Njitg;ghL g+u;j;jpailfpd;wJ.

1.7 iej;jpupf; mkpy cw;gj;jp (xRthy;l; Kiw)

,jw;fhf NH3    thA> tspkz;ly tsp> ePu; Mfpad %yg;nghUs;fshfg; gad;gLj;-

jg;gLk;. mNkhdpahTf;Fk; xl;rprd; thATf;Fk; ,ilapyhd jhf;fj;jpd; %yk; ngWk; 

NO2thAit ePUld; jhf;fKwr; nra;J HNO3 ngwg;gLk;. mj;jhf;fq;fisg; gpd;tUkhW 

fhl;lyhk;.

 4NH3 (g)  + 5O2(g)  4NO(g)  + 6H2O(l) (-907 kJ mol-1)
 2NO(g)    +  O2(g)  2NO2(g)   (-114 kJ mol-1)
 3NO2(g)   + H2O(l)  2HNO3(aq)  + NO(g)
 2NO(g)    +  O2(g)  2NO2(g)
 4NO2(g)  + 2H2O(l)  + O2(g)  4HNO3(aq)
 

,r;nrad;Kiwiag; gpd;tUk; tpsf;fg;glj;jpd; %yk; vspikahdthW fhl;lyhk;.

KjyhtJ miwapy ; Cf;f pfspd ; Kd;dpiyapy ; NH3  xl ;r pNaw ;wg ;gLk ; .  

,uz;lhtJ miwapy; NO  thA xl;rpNaw;wg;gLk;. %d;whtJ miwapy; NO2  thA ePUld;  

jhf;fKwr; nra;ag;gLk;.

  

   

ePu;

fopT thAf;f;s;

gbfk; (Quartz)

iej;jpupf;fkpyk;

xl;rpNaw;w 

miw

mfj;JwpQ;ry;

miw

cU: 1.8  HNO3   cw;gj;jpr; nrad;Kiw

J}R> ePuhtp Mfpatw;iw ePf;fpa tspkz;ly tspiag; gad;gLj;jp NH3  xl;rpNaw;wg;gLk;. 

nghJthf tspkz;ly tspapy; fdtsTg;gb 78% N2 ck;> 21% O2 ck; mlq;fpAs;sd. 

jhf;fj;Jf;Fj; Njitahd msT xl;rprd; mlq;fpAs;s tspkz;ly tspf; fdtsnthd;W 
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jhf;f miwapDs; gk;gg;gLk;. xU fdtsT myF mNkhdpahTf;fhf 9 - 12 fdtsT 

myF vDk; tspkz;ly tspapd; msT Ngzg;gLk;. ntg;gepiy 810 0C - 850 0C tPr;rpy; 
Ngzg;gLk;. ,e;epge;jidfspd; fPo; NO  thA 97% tiuapy; ngwyhk;. mNkhdpar;  

nrwpT mjpfupf;Fkhapd; ntbg;G epfo ,lKz;L. vdNt mNkhdpah tspkz;ly thAf; 

fdtsTfspd; tpfpjj;ij cupathW NgZtJ Kf;fpakhdJ. ,t;thAf; fyit Pt/
Rh Cf;fpf;F Clhf mKf;fj;jpd; fPo; nry;Yk;NghJ NO Mf khWk;. fpilf;Fk; NO  
thA 150 0C tiu Fspu;j;jg;gLk;. ntg;gepiy 150 0C I mile;jJk; NO  thAth-
dJ njhlu;e;Jk; NO2  Mf xl;rpNaw;wkiljyhdJ xl;rpNaw;w miwapDs;  epfOk;. 

mfj;JwpQ;ry; miwapDs; ePUld; NO2  thA jhf;fKwr; nra;ag;gl;Ls;sJ. ,q;Fk; 

kPs;gha;r;rw; Nfhl;ghl;bd;gb> ePUk; NO2  thATk; jhf;fKwr; nra;ag;gl;Ls;sJ. xl;rprd; 

thAitf; nfhz;l NO2  thAf;fyit 5 - 10 atm  mKf;fk; epyTkhW mfj;J wpQ;ry; 

miwapDs; gk;gg;gLk;. mfj;JwpQ;ry; NfhGuq;fSk; ,urhad uPjpapy; rlj;Jtkhd 

nghUs;fshy; kiwf;fg;gl;Ls;sikahy; ePUld; NO2  jhf;fk; GupAk; rhj;jpag;ghL mjp-

fupf;fg;gl;Ls;sJ. ,Wjpapy; Vwj;jho 96%  tpisr;ry; fpilf;Fk;.

iej;jpupf; mkpyj;jpd; gad;fs;

(1) gris cw;gj;jpf;Fk; ntbnghUs; cw;gj;jpf;Fk;

(2) ifj;njhopy;fSf;Fj; Njitahd iej;jpNuw;W cw;gj;jpf;F

 KNO3   - ntbkUe;J cw;gj;jpf;F

 AgNO3    - xspg;glf; ifj;njhopYf;F (Photography)
(3) mur ePu; cw;gj;jpf;F (Aqua - regia)
(4) cNyhfg; gw;whR gpbj;jypd; NghJ Nkw;gug;igr; Rj;jpfupg;gjw;F

1.8 ry;g+upf;fkpyk; cw;gj;jp nra;jy; (njhLif Kiw)

ry;g+upf;fkpy (H2SO4) cw;gj;jpf;Fj; Njitahd %yg;nghUs;fs;:

fe;jfk; my;yJ fe;jfk; mlq;fpAs;s cNyhfj;jhJ> ePu; MfpadNt ry;g+upf;f 

kpy cw;gj;jpf;fhd %yg;nghUs;fshfg; gad;gLj;jg;gLk;. Pbs, Cus, Zns mlq;fpAs;s  

cNyhfj; jhJf;fs; %yk; Pb, Cu, Zn Nghd;w cNyhfq;fisg; gpupj;njLf;Fk; nrad;Kiw 

apd;NghJ gf;f tpisthff; fpilf;Fk; SO2 thATk; H2SO4 cw;gj;jp nra;tjw;fhfg; 

gad;gLj;jg;gLk;. ngw;Nwhypar; Rj;jpfupg;gpd;NghJ gf;ftpisthff; fpilf;Fk; fe;jfj;ij 

(ry;gu;) my;yJ GtpapypUe;J ngwg;gLk; fe;jfj;ij ,jw;fhfg; gad;gLj;jyhk;.

ry;g+upf;fkpy cw;gj;jpapd;NghJ fe;jfk; my;yJ cNyhf ry;igl;Lfs; jfdKwr; 

nra;ag;gl;L SO2   jahupf;fg;gLk;. tspkz;ly O2   cld; SO2   jhf;fKwr; nra;ag;gl;L 

SO3  jahupg;gJ ,uz;lhtJ gbKiwahFk;. nrwpe;j H2SO4  cld; SO3  Ij; jhf;fKwr; 

nra;J ngwg;gLk; igNwh ry;g+upf; mkpyk; (oleum H2S2O7  ) ,id ePu;g;gFg;Gr; nra;tjd; 

%yk; H2SO4 ngwg;gLk;.
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 S(s)  +  O2(g)                          SO2(g)

2SO2  +  O2(g)                 2SO3  +  ntg;gk;   

SO3 +H2SO4(aq)            H2S2O7(aq)

H2S2O7(aq)  +  H2O(l)         2H2SO4(aq)

fe;jf %yfj;ijj; jfdKwr; nra;J SO2   cw;gj;jp nra;jy; jdpahdnjhU nrad;Kiw 

ahFk;. ghlrhiy Ma;T$lj;jpy; kpf ,yFthff; fe;jfj; Jz;nlhd;wpid gd;rd; 

RluLg;gpy; vupj;J SO2  Ig; ngwyhk;. vdpDk; ifj;njhopy; uPjpapy; SO2  cw;gj;jp nra;jy; 

me;j msTf;F vspikahdjy;y. Kjypy; fe;jfj;ij ntg;gNkw;wp 140 0C apy; jput 
khf;fg;gLk;.  jputepiyf; fe;jfj;jpy; gy;NtW jpz;kepiy khRf;fs; cs;sdthapd; 

mtw;iw ePf;Ftjw;fhf tbf;fg;gLk;. jputf; fe;jfj;jpy; mkpyg; gjhu;j;jq;fs; cs;sd 

thapd; mtw;iw ePf;Ftjw;fhf CaO  Nru;;f;fg;gLk;. jputepiyf; fe;jfj;ijf; nfhz;L 

nry;Yk; cNyhff; Foha;j; njhFjp> mkpyg; gjhu;j;jq;fs; fhuzkhf mupg;Gf;F 

cs;shFkhjyhy; mtw;iw ePf;FtJ mtrpakhFk;.

cU: 1.9  njhLif Kiw ry;g+upf;fkpyj; jahupg;G njhFjpapd; mikg;G 

jpz;kf; fe;jfk;     jputf; fe;jfk;   jpz;k khRf;fslq;fpa

     (140 0C)   jputf; fe;jfk;

vupAk; jputf; fe;jfk;) SO2(g)     jputf; fe;jfk;

jfd$lj;jpDs; jputf; fe;jfKk; tspkz;ly tspAk; gk;gg;gLk;. jputf; fe;jfk; kpfr; 

rpwpa Jspfshfj; jfd$lj;jpDs; gk;gg;gLk;. mr;rpW Jspfs; kpf vspjpy; jfdkilAk;. 

fe;jfj; jfdk; xU Gwntg;gj;jhf;fkhFk;. jfdk; %yk; fpilf;Fk; tspf;fyitapd; 

SO2    msit 8 - 9%  fl;likg;gpy; NgZjy; Ntz;Lk;.

fe;jf ciyapd; Rw;Wg;Gw ntg;gepiy Vwj;jho 830 0C MFk;. ,e;j ciyapDs; cs;s 

SO2 > O2 > N2 thAf;fyitapy; gy;NtW jpz;kj; Jzpf;iffs; (rhk;gu;) fhzg;glyhk;. 

1atm, 450 °C
V2 O5(g)





jputf; 

fe;jfk;

cyu; tsp

fe;jf ciy (Furnace) Cf;fp Nkw;gug;G

 nfhz;l jhf;f miw ePu;

nrwpe;j H2SO4

ry;g+upf;fkpyk;           
     (H2SO4 )

  Giff;Fk;    

fe;jftkpyk;           
   (Olium) (H2S2O7 )

ntg;gNkw;wy;
 




jfd miwapDs; gk;Gjy;

       CaO
 eLepiyahf;fk;

tbj;jy;
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mtw;iw ePf;FtJ kpf Kf;fpakhdJ. J}R my;yJ rhk;gu; epiyapy; gy;NtW Jzpf; 

iffs; fhzg;gLkhapd; mit V2O5  Cf;fp Nkw;gug;gpy; gbe;J  Cf;fpr; nrad;Kiw 

f;Fj; jlq;fyhf miktjhy;> SO2 mlq;fpa thAf;fyit Kjypy; Rj;jpfupf;fg;gLk;. 

fe;jf%nthl;irl;L cw;gj;jpahFk; nrad;Kiw xU Gwntg;g kPSe;jhf;fkhFk;. xl;rp 

rDf;Fk; fe;jftPnuhl;irl;Lf;Fk; ,ilapyhd fdtsT tpfpjk; 1 : 1 (%y; tpfpjk; 1 

: 1) Mf itj;jpUf;fg;gLk;.

 2SO2(g)  +  O2(g)             2SO3(g)  +  ntg;gk;
 

tpidj;jpwDld; jhf;fj;ij epfo;j;Jtjw;fhf rpwg;ghd xU epge;jidahf 400  - 500 0C 
ntg;gepiy Ngzg;gLk;. jhf;fj;jpdJ ntg;gk; gpwg;gpf;fg;gLfpd;wikahy; xNuabahf> 

xl;Lnkhj;j msT SO2  ck; O2  cld; jhf;fKWk; tifapy; cw;gj;jpr; nrad;Kiw 

jpl;lkplg;gLkhapd;> mjpf msT ntg;gk; gpwg;gpf;fg;gl;L> kPz;Lk; gpd;Kfj;jhf;fk;  

ce;jg;gl;L tpisT Fiwtilaf; fhuzkhFk;. vdNt xl;Lnkhj;j msT SO2    MdJ 

ehd;F gbKiwfspd; topNa SO3  Mf khw;wg;gLk;. xt;nthU gbKiwapd;NghJk; Cf;fp 

Nkw;gug;gpd; kPJ thAf;fyit mDg;gg;gLk;.

,e;j kPSe;jhf;fj;ijg; ngupJk; tyJ gf;fkhf Kidg;GWj;jp SO3 tpisit mjpfupg;g 

jw;fhf tspkz;ly tspia toq;Ftjd; %yk; xl;rprd; nrwpit mjpfupj;jy; Ntz;Lk;. 

tspkz;ly tsp kpf kypthd xU %yg;nghUshifahy; tspkz;ly tspia toq;fp 

xl;rprd; nrwpit mjpfupj;jyhdJ cw;gj;jpr; nryT mjpfupg;gjw;Ff; fhuzkhfkhl; 

lhJ. gPrkhdj;jpd;gb> SO2 : O2   tpfpjk; 2 : 1 MFk;. mjw;fika xU %y; SO2 ,w;Fk; 

Njitahd O2 ,d; msT 0.5 %y; MFk;. vdpDk;> cw;gj;jpapd;NghJ %y; tpfpjk; 

1:1 Mjyhy; xU %y; SO2  ,w;fhd O2  %y; msthdJ 0.5 %y; mjpfkhf cs;sJ. 

tspkz;ly tsp kypthdjhapDk;> Njitahd xl;rprd; nrwpit tpQ;rp cau; xl;rprd; 

nrwpitg; NgZjyhdJ cw;gj;jpr; nrad;Kiwapd; tpidj;jpwd; Fiwtilaf; fhuz 

khFk;. rpwg;ghd msit tpQ;rp xl;rprd; nrwpit mjpfupf;Fk;NghJ> Cf;fp Nkw;gug;G 

kPJ mjpf msT xl;rprd; Gwj;JwpQ;rg;gLtjd; tpisthf SO2   thA Cf;fp Nkw;gug;G 

kPJ Gwj;JwpQ;rg;gLtjw;fhd tha;g;Gf; FiwtiltjhdJ jhf;fk; epfOk; epfo;jfT 

Fiwtiltjw;Ff; fhuzkhf mikAk;.

,j;jhf;fk; xU Gwntg;gj;jhf;fkhjyhy;> Fspu;j;Jk;NghJ tpisr;ry; mjpfupf;Fk; vd;gJ 

,yr;rw;wypNaapd; Nfhl;ghL %yk; vjpu;T $wg;gLfpwJ. vdpDk; ntg;gepiyiaf; 

Fiwf;Fk;NghJ jhf;f tPjk; Fiwtiljyhd cw;gj;jpr; nrad;Kiwapd; tpidj;jpwd; 

Fiwtilaf; fhuzkhFk;. vdNt rpwg;ghd ntg;gepiy 400  - 500 0C  vdj; jPu;khdpf; 
fg;gl;Ls;sJ.

mKf;fk; mjpfupf;Fk;NghJ thA mtj;ijapd; kPSk; jhf;fkhdJ %yf;$Wfspd; 

vz;zpf;if Fiwthd jpirapy; epfOk; Nghf;F mjpfupf;Fk; vd ,nyr;rw;wypNaapd; 

Nfhl;ghL vjpu;T $Wfpd;wJ.
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,j;jhf;fj;Jf;fhf mKf;fj;ij mjpfupf;Fk;NghJ Kd;Kfj;jhf;fk; ce;jg;gl;L SO3 

tpisT mjpfupf;Fk;. vdpDk; ,e;jj; jhf;fj;Jf;fhf xU tspkz;ly (1 atm)   
mKf;fj;jpYk; $l tpisT 99%   msT cau;thdJ. vdNt mjpf cau;thd  

mKf;fk; gpuNahfpj;jy; mtrpakd;W.

gpd;tUk; tupg;glj;jpy; fhl;bAs;sthwhf xt;nthU gbKiwapYk; gpwg;gpf;fg;gLk;  

ntg;gj;ij ePf;Ftjw;fhf ntg;gg; gupkhw;w myfpd; %yk; ehd;F gbKiwfs; Ntwhf; 

fg;gl;bUg;gJ fhl;lg;gl;Ls;sJ.

cU: 1.10  H2SO4  cw;gj;jp njhlu;ghd gpujhd ntg;gg; gupkhw;wg; gbfs;

Kjyhk; miwapDs; GFk; tspapd; ntg;gepiy Vwj;jho 690 K (417 0C) MFk;. Cf;fp 

fspd; kPJ nry;Yk;NghJ ntg;gepiy 890 K (617 0C) tiu mjpfupj;Js;sNjhL> SO2  

,dJ Vwj;jho 70%  xl;rpNaw;wkile;Js;sJ. ntg;gg; gupkhw;w myfpd; %yk; kPz;Lk; 

Vwj;jho 700 K (527 0C) ntg;gepiy tiu Fspu;r;rpaile;j tsp> ,uz;lhk; miwapDs; 

417 0C, SO2, O2, 
N2 thAf;fs;

Kjyhk; Cf;fp miw

SO2 +      O2       SO3 + ntg;gk;1 
2 

,uz;lhk; Cf;fp miw

SO2 +      O2       SO3 + ntg;gk;1 
2 

%d;whk; Cf;fp miw

SO2 +      O2       SO3 + ntg;gk;1 
2 

ehd;fhtJ Cf;fp miw

SO2 +      O2       SO3 + ntg;gk;1 
2 

thAitf;

Fspu;j;jy;

xl;rpNaw;wk; 890 K, -70% SO2




thA

Fspu;j;jy;

xl;rpNaw;wk; 770 K, -95% SO2




thAitf;

Fspu;j;jy;

xl;rpNaw;wk; 720 K, -98% SO2




thAitf;

ntg;gNkwy;

,ilepiy 

tpisT

H2SO4(l)





vQ;rpa SO2 ck; SO3  ck; 

H2S2O7(l)

,Wjp
H2SO4(l)

ePu;
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Cf;fpfspd; kPJ nrYj;jg;gLk;. ,r; re;ju;g;gj;jpy; cs;s SO2   msT rhu;gstpy; Fiw 

thdjhFk;. ntg;gepiy 770 K (417 0C) tiu mjpfupf;Fk;NghJ thAf; fyitahdJ 

,uz;lhk; ntg;gg; gupkhw;w myF %yk; Vwj;jho 770 K  tiu Fspu;j;jg;gl;Ls;sJ. 

,e;epiyapy; Muk;g SO2  ,dJ fzprkhd msT jhf;fkile;Js;sJ. %d;whk; miw 

apy; Cf;fp kPJ nry;tjhy; Muk;g SO2  ,dJ 98%  SO3 Mf khw;wg;gLk;.

%d;whk; gbKiwapd; %yk; fpilf;Fk; SO3  %yk; H2SO4  cw;gj;jp nra;ag;gLt 

NjhL> mq;Fk; $l SO3  msthdJ 100%   H2SO4  Mf khWtJ fpilahJ. vQ;Rk; 

SO3  kw;Wk; kPSk; jd;ik fhuzkhf kpfr; nrhw;g mstpy; fhzg;gLk; SO2  nfhz;l 

thAf; fyitia kPz;Lk; ntg;gNkw;wp ehd;fhk; miwapy; cs;s Cf;fp kPJ nrYj;jp>  

kPjpahf cs;s SO2  MdJ SO3   Mf khw;wg;gLk;. mt;thW fpilf;Fk; SO3   ck; kPz;Lk; 

H2SO4  Mf khw;wg;gLk;.

ePUf;Fk; SO3  ,w;Fk; ,ilapyhd jhf;fk; kpf Ntfkhd> mjpf Gwntg;gj;jhf;fkhFk;. 

vdNt ePu; MtpahFk;. mj;NjhL ry;g+upf;fkpyk; GfhUk; Njhd;Wk;. ,j;jlq;fy;fisj; 

jtpu;g;gjw;fhf NkNy tpgupf;fg;gl;l nrad;Kiwapd; topNa SO3  thAthdJ H2SO4  

Mf khw;wg;gLk;. 70 0C  ntg;gepiyapy; nrwpe;j H2SO4   ,dhy; SO3  mfj;JwpQ;ry; cr;r 

msthdjhFk;. vdNt me;epge;jidapd; fPo; nrwpe;j H2SO4  ,dhy; SO3   ,id mfj;-

JwpQ;rr; nra;J ePu; Nru;g;gjd; %yk; H2S2O7   cw;gj;jp nra;ag;gLk;.

fe;jf%nthl;irl;L nrwpe;j ry;g+upf;fkpyKk; kPs;gha;r;ry; Nfhl;ghl;Lf;F  

mikthfNt jhf;fKwr; nra;ag;gLk;. mJ Gwj;JwpQ;ry; NfhGuj;jpNyNa epfOk;.   

,f;NfhGuk; tidnghUs; nghwpapL nghUspdhy; (Ceramic packing material) epug;gg; 
gl;Ls;sJ. vdNt nrwpe;j H2SO4   ke;j fjpap;y; NfhGuj;jpy; NkypUe;J fPo;Nehf;fpr; 

nry;tNjhL> nghwpapL nghUs; fhuzkhf H2SO4  ,d; Nkw;gug;Gg; gug;gsT mjpfupj; 

Js;sJ. fe;jf%nthl;irl;L Nky;Nehf;fpr; nry;Yk;. jput H2SO4  ,dJ Nkw;gug;Gg; 

gug;gsT mjpfupj;jy; kw;Wk; ke;j fjpapy; gha;tjd; tpisthfTk; SO3   thA Nky; 

Nehf;fpr; nry;tjhYk; nrwpe;j H2SO4 ,Ds; SO3  mfj;JwpQ;ry; tpidj;jpwdhf epfOk;. 

,jd;NghJ SO3  MdJ H2SO4 cld; jhf;fk; Gupe;J Giff; fe;jftkpyk; (Olium - H2S2O7) 
Njhd;Wk;. Giff;Fk; fe;jftkpyj;Jld; ftdkhf ePu; Nru;g;gjd; %yk; nrwpe;j H2SO4  

cw;gj;jp nra;ag;gLk;.

ry;g+upf; mkpyj;jpd; gz;Gfs;

1.  nghRNgw;Wg; gris (tskhf;fp) cw;gj;jp

2.  mNkhdpak; ry;Ngw;Wg; gris (tskhf;fp) cw;gj;jp

3.  nuNahd; cl;gl nraw;if ehu; kw;Wk; gpshj;jpf;F cw;gj;jp

4.  mw;ifapy; kw;Wk; mupy; ry;gNdw;W mlq;fpAs;s Jg;Guthf;fpfs; cw;gj;jp

5.  rha tif nghUs;fs; ntbnghUs;fs; kw;Wk; xsljq;fs; cw;gj;jp

6.  kpd;fytLf;F mkpyk; (Battery acid) cw;gj;jp

7.  thA cyu;j;Jjy; c + k;: (Cl2)
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1.9 c&j;ijy; (Rutile)   %yk;  ijj;Njdpak;  <nuhl;irl;L  

 (Titanium  dioxide) cw;gj;jp nra;jy;

ijj;Njdpak; mlq;fpAs;s gpujhdkhd fdpaq;fshf ,y;kidw;W> c&j;ijy; Mfpa 

tw;iwf; Fwpg;gplyhk;. TiO2  tbtj;jpy; ijj;Njdpak; cNyhfk; ngUkstpy; mlq;fpAs;s 

fdpak; c&j;ijy; MFk;. ,y;kidw;W vd;gJ TiO2> FeO Mfpa ,uz;L xl;irl;Lf; 

fspdJk; fyit MFk;. ,y;kidw;wpy; Muk;gpj;J TiO2 rjtPjk; 70%  ,Yk; Nkw;gl;l 

re;ju;g;gk; tiuapy; Rj;jpfupj;jjd; gpd;du; my;yJ c&j;ijiag; gad;gLj;Jtjd; 

%yk; J}a;ik kpf cau;thd TiO2 cw;gj;jp nra;ayhk;. ,t;Tw;gj;jpr; nrad;Kiw 

FNshiul;Lr; nrad;Kiw vdg;gLk;.

TiO2  ,d; gad;fs;

(1) TiO2  ,d; KwpTf;Fzfk; kpf cau;thdjhifahy; mJ ntz;zpwkhdjhFk;. 

vdNt g+r;R> gpshj;jpf;Fg; ghtidg; nghUs;fs;> fhfpjk; Nghd;wtw;wpy; gpufhrkhd 

ntz;ikia Vw;gLj;Jtjw;fhf TiO2   gad;gLfpwJ.

(2) ,urhad uPjpapy; rlj;Jtj; jd;ik nfhz;ljhifahy; kUe;J tiffs;> gw;gir 

Nghd;wtw;wpd; ntz;ika+l;Lk; epwg;nghUshfg; gad;gLfpwJ.

(3) #upaf; fjpu;fspy; fopa+jhf; fjpu;fs; fhuzkhf Njhypy; vupT Vw;gLtijj; jtpu; 

g;gjw;fhfg; g+Rk; g+RnghUs;fis cw;gj;jp nra;tjw;fhf TiO2  gad;gLfpd;wJ. 

TiO2  ,dhy; fopa+jhf; fjpu;fs; jLf;fg;gLk;.

(4) rpy tif Qhapw;Wf; fyq;fs; (Solar Cells)  cw;gj;jp nra;tjw;F TiO2  gad;gLfpd;wJ.

c&j;ijypUe;J TiO2  cw;gj;jpapd; ,urhadr; nrad;Kiw: (FNshiul;Lr; 

nrad;Kiw)

c&j;ijy; mlq;fpAs;s gy;NtW mNrjd khRf;fis ePf;fp> caupa J}a;ik  

nfhz;l TiO2  cw;gj;jp nra;tNj ,k;Kiwapd; Nehf;fkhFk;. mJ ,uz;L gbKiwfisf;  

nfhz;lJ.

 (1) FNshuPNdw;wk;

 (2) xl;rpNaw;wk;

FNshuPNdw;wk;

c&j;ijy;> fw;fup (Nfhf;) Mfpatw;wpy; cs;s <uypg;ig ePf;Ftjw;fhf cyu;j;JtJ 

mj;jpahtrpakhdJ. vdNt 200 0C - 300 0C  tiuapyhd ntg;gepiyf;F ntg;gNkw;wp 

ed;F cyu;j;jg;gLk;.

FNshuPNdw;wr;; nrad;Kiwf;fhf c&j;ijy; kw;Wk; fw;fup mlq;fpa fyitia Vwj;-

jho 950 0C ntg;gepiyf;F ntg;gNkw;wg;gLk;. mjd; kPJ Cl2 thAj; jhiu mDg;gg;gLk;. 

mg;NghJ fw;fup ,dJ Kd;dpiyapy; TiO2  cld; Cl2   jhf;fk; Guptjd; tpisthf thA 

TiCl4  fpilf;Fk;. mj;jhf;fk; xU Gwntg;gj;jhf;fkhFk;. mjw;fhf gpujhd fhuzk; fw;fup 

xl;rpNaw;wkile;J CO2 Mf khWjy; MFk;. mj;jhf;fj;ijg; gpd;tUkhW fhl;lyhk;.
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 TiO2(s)  + C(s)        Ti(s)  + CO2(g)
 Ti(s)  +  2Cl2(g) TiCl4(g)
 

,e;j xl;Lnkhj;jj; jhf;fj;ijg; gpd;tUkhW fhl;lyhk;:

 TiO2(s)  +  C(s)  + 2Cl2(g)            TiCl4(g)  + CO2(g)
 

TiCl4  ,dJ nfhjpepiy 134 0C  MFk;. vdNt jhf;f miwapypUe;J ntspg;gLk; thAf; 

fyitapy; gpujhdkhf TiCl4   ck; Cl2   ck; mlq;fpAs;sd. mj;NjhL rpy ,ilj;jhf;fq; 

fspd; tpisthf HCl, CO  Mfpa thAf;fSk; J}Rj; Jzpf;iffSk; fhzg;glyhk;. 

vdNt ,q;F TiO2   ,ypUe;j mNrjd khRf;fs; Ntwhf;fg;gLk;. J}Rj; Jzpf;iffis 

ePf;fpa gpd;du; mt;thAf; fyitiaf; Fspu;j;Jtjd; %yk; jput TiCl4  Ntwhf;fg;gLk;. 

mt;thW Ntwhf;fpa jput TiCl4  MdJ NkYk; J}a;ikahf;fg;gl;l gpd;du; xl;rpNaw; 

wg;gLk;.

xl;rpNaw;wk;

,q;F> KjyhtJ gbKiwapd; tpisthfpa TiCl4  cld; O2  jhf;fKwr; nra;J kPz;Lk; 

TiO2  gpwg;gpf;fg;gLk;. vdNt c&j;ijypy; cs;s mNjrjd khRf;fsw;w J}a TiO2 

cw;gj;jp nra;tjw;F ,r;nrad;Kiw Kf;fpakhdJ. ,q;F tpisthff; fpilf;Fk; Cl2 

thAthdJ kPz;Lk; FNshuPNdw;wj;Jf;fhfg; gad;gLk;. vdNt ,q;F FNshuPd; thA 

Row;rpg;gLj;jg;gLk;.

 TiCl4(g)  + O2(g)  TiO2(s)   + 2Cl2(g)
 TiO2(s)   + C(s)  +2Cl2(g)  TiCl4(g)  + CO2(g)

          Cl2(g)  +   TiO2(s)

,r;nrad;Kiw %yk; fw;fup xl;rpNaw;wkile;J> tsp kz;lyj;jpy; CO2  tpLtpf;fg; 

gLk;. ,f;FNshiul;Lr; nrad;KiwAk; g+Nfhsk; ntg;gkiltij mjpfupg;gjpy;  

ahNjDk; gq;fspg;Gr; nra;Ak;. 2006 ,y; ,f;ifj;njhopy; fhuzkhf tspkz;lyj;jpy;  

tpLtpf;fg;gl;l xl;Lnkhj;j CO2  ,d; msT 3.6 kpy;ypad; nkw;wpf; njhd; MFk;. ,jd;  

miug;ghjp ntg;gj;ijg; gpwg;gpg;gjw;fhfg; gad;gLj;jg;gl;l vupnghUs; jfdk; fhuzkh-

fTk; kPjpahd miug;gFjp cw;gj;jpr; nrad;Kiw fhuzkhfTk; gpwg;gpf;fg;gl;Ls;sJ.

1.10 ,Uk;G gpupj;njLg;G

,Uk;G cw;gj;jp njhlu;ghf vkJ tuyhW gioikahdJ. ,e;ehl;by; tho;e;j vkJ 

%jhijau; ,w;iwf;F rpy Mapuk; Mz;LfSf;F Kd;dNu ,Uk;G gpupj;njLg;G gw;wp 

mwpe;J itj;jpUe;jik njhy;nghUs; Ma;Tfs; %yk; mwpag;gl;Ls;sJ. mtu;fs; 

fhw;wpd; rf;jpiaAk; (wind power)> tpwif vupj;Jg; ngw;w fupiaAk; gad;gLj;jp 

,Uk;igg; gpupj;njLj;Js;shu;. ,q;fpyhe;J ehl;L> vf;];lu; gy;fiyf;fofj; njhy;ngh 

Uspayhsuhfpa fpy; [_nyt; (Gill Juleff)  vDk; tpQ;Qhdpg; ngz;kzp> gyhq;nfhil 








kPs;Row;rpg;gLj;jy; O2(g)  1000 0C






950 0C



 f.ngh.j.(c/j) ,urhadk;: myF 14   ifj;njhopy; ,urhadKk; #oy; khrhf;fKk;

35

fztha;g; gFjpapy; gz;ila ,Uk;G gpupj;njLg;G ciynahd;wpidg; Gduikj;J 

,e;ehl;bd; ,Uk;G gpupj;njLg;Gj; njhopDl;gj;ij cWjpg;gLj;jpAs;shu;. mt;TWjpg;gLj; 

jyhdJ>“An ancient  wind - powered iron smelt in technoligy” vDk; jiyg;gpy; “Nature” 
(Ner;ru;) rQ;rpifapy; ntspaplg;gl;Ls;sJ.

,Uk;G cw;gj;jpf;Fj; Njitahd mj;jpahtrpakhd %yg;nghUs;fs;

 •	 ,Uk;Gj;jhJ
 • Rz;zf;fy;

 • fw;fup (coke)
 • tsp

,g;nghUs;fisg; gad;gLj;jp ,Uk;G cw;gj;jp nra;tjw;Fg; gad;gLk; ciy> ~~CJiy|| 

(Blast furnace) vdg;gLk;. cau; ntg;gepiyiar; jhq;ff;$ba xU tifr; nrq;fw; 

fshy; CJiyapd; cl;Gwk; glyplg;gl;Ls;sJ (mluplg;gl;Ls;sJ). CJiyapd; Nkw;gF 

jpapy; cs;s thapypd; Clhf ,Uk;Gj;jhJ> Rz;zf;fy;> fw;fup vd;gtw;wpd; fyit 

cs;Ns ,lg;gLk;. CJiyapd; fPo;g; gFjpapd; Clhf tsp toq;fg;gLk;. CJiyapd; 

kPjpf; fPo;g;gFjpapd; topNa jput ,Uk;G ntspNaWk;. Nkw;gFjpapd; Clhff; fopT 

thA tpLtpf;fg;gLk;. jput ,Uk;G ntspNaWk; cau kl;lj;Jf;F rw;W Nkw;gl;l cau-

j;jpy; 'epyf;" (Slag - cUfpa fopTg;nghUs;) ntspNaWk;. CJiyapDs; GtpaPu;g;gpd; 

fPo;> NkypUe;J fPo;Nehf;fp jpzpTg; gha;r;ry; epfOk;. mNjNeuj;jpy; fPopUe;J Nky;Neh 

f;fp neUf;fg;gl;l tsp nrYj;jg;gLk;. xd;Wf;nfhd;W vjpu;j;jpirfspy; (fPopUe;J  

NkyhfTk; NkypUe;J fPohfTk;) nghUs;fs; gupkhwg;gLtjhy; jpz;k mtj;ijf;Fk; 

thA mtj;ijf;Fk; ,ilNa jhf;fk; epfOtjw;Fupa jpwd; mjpfupf;fpd;wJ. ntg;gepiy 

guk;gypd; gbj;jpwidg; Ngzp tUtjw;F ,J fhuzkhfpAs;sJ.

,Uk;G cw;gj;jpr; nrad;Kiwapd;NghJ ftdQ; nrYj;j Ntz;ba rpy tplaq;fs; 

tUkhW:

(1)  ,Uk;Gj;jhJ> fw;fup kw;Wk; Rz;zf;fy; Mfpatw;wpd; fyitapy; cs;s xt;nthU 

$Wf;Fk; ,ilapyhd tpfpjk;

(2)  fyitapy; cs;stw;wpd; Jzpf;ifg; gUkd;

(3)  mf;fyitia CJiyapd; Nkw;gFjpapd; Clhfr; Nru;f;fg;gLk; tPjk;.

(4)  fPopUe;J thA tF fdkhd tPjKk; mKf;fKk;

fw;fupapd; njhopw;ghl;ilf; fUJifapy;>

(1)  vupnghUshfj; njhopw;gLk;.

  C(s)  + O2(g)    CO2(g)  +  ntg;gk; ∆	H = -393.5 kJ mol-1
  
(2)  cau; ntg;gepiyapy; Neu; jho;j;jpahfj; njhopw;gLk;.

  FeO(s)  + C(s)  Fe(l)  + CO(g) 

(3)  gpujhd jho;j;jpahfpa CO(g)  Ig; gpwg;gpf;Fk;.
  CO2(g)  + C(s)  2CO(g)  + CO2(g) ∆	H = 172.5 kJ
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,Uk;Gj;jhjpy; mlq;fpAs;s rpypf;Nfw;W kw;Wk; mYkpNdw;Wg; nghUs;fSk; khRf;fshf 

,Uk;gpy; gbtijj; jtpu;j;jy; Ntz;Lk;. mjw;fhf CaCO3 ntg;gg;gpupif %yk; fpil-

f;Fk; CaO gad;gLk;.
   CaCO3(s)   CaO(s)  + CO2(g)
   CaO(s)  + SiO2(s)  CaSiO3(s)
   CaO(s)  + Al2O3(s)  Ca(AlO2)2(s)

cU: 1.11  CJiy

,jd;NghJ Njhd;Wk; CaSiO3> Ca(AlO2)2 Mfpad (slag) fspk;G vdg;gLk;. jput  

,Uk;gpd; mlu;;j;jpia tpl epj;jpd; mlu;j;jp FiwthdJ. vdNt jput ,Uk;gpd; kPJ 

(slag) kpjf;Fk;. slag  cNyhf Nkw;gug;G kiwf;fg;gLtjhy; ,Uk;Gld; O2   jhf;fk; Gupt-

jw;fhf tha;g;G FiwthdJ.

CJiyapd; fPo;g;gFjpapd; topNa ntg;gkhd neUf;fpa tsp CJiyapDs; nrYj;-

jg;gLk;. mg;NghJ fw;fup jfdkiltJld;> mj;jfdr; nrad;Kiw Jupjkhf epfOk;. 

ntg;g tspapd; ntg;gepiy> mKf;fk;> fw;fupj; Jzpf;iffspd; gUkd; Mfpatw;wpd; 

kPJ jfdr; nrad;Kiwapd; Ntfk; jq;fpapUf;Fk;.

jfdr; nrad;Kiw NtfkhdjhifahYk;> fw;fup jfdkiljyhdJ mjpf Gw ntg;gj; 

jhf;fkhifapdhYk; FWfpa fhyj;jpy; mjpf msT ntg;gk; ntsptplg;gLk;. vdNt 

fw;fup jfdkilAk; CJiyapd; mbg;gFjpapy; ntg;gepiy cldbahf 1700 0C tiu 

caUk;. ,e;j mbg;gFjp ntg;gepiyia khwhJ itj;jpUg;gjw;fhf> jfdj; jhf;fj;jpd; 

tPjKk; jfdkilAk; fw;fupapd; msTk; kpf Kf;fpakhd fhuzpfshFk;. ,jw;fhf 

tsp fPopUe;J Nky;Nehf;fpg; ghAk; tPjj;ijAk; fw;fup mlq;fpAs;s fyit fPo;Nehf;fpg; 

ghAk; tPjj;ijAk; rpwg;G kl;lj;jpy; NgZtJ mtrpakhFk;.

jfdj;jpd;NghJ Njhd;Wk; ntg;g CO2 thA ,Uk;Gj; jhjpd; Clhf Nky;Nehf;fpr; nry;Yk;. 

cau; ntg;gepiyapy; fw;fup (C)Ald; CO2 MdJ kPSe;jhf;fk; %yk; CO Ij; jUk;.

   CO2(g)   +  C(s)  2CO(g)

   • thAepiy %yf;$Wfspd; vz;zpf;if mjpfupf;Fk;. 

      / ve;jpug;gp mjpfupf;Fk;.









,Uk;Gj;jhJ + fw;fup + Rz;zf;fy; $k;G tbtj; jho;

fopT thA

ntg;gNkwpa neUf;fpa thA

(slag) fspk;G 
jput ,Uk;G

jPf;fspkz;zpy; nra;j 

nrq;fw;fshd Rtu;

jput (slag) fspk;G 
(cUfpa fopTg;nghUs;)

ntspNaWk; jput ,Uk;G
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,j;jhf;fj;Jf;fhd ∆S  MdJ Neu;g;ngWkhdk; MFk; (176.5 J). ntg;gepiy mjpfupf;Fk; 

NghJ T∆S  ,dJ vz;rhu;e;j ngWkhdj;jpd; gUkd; mjpfupf;Fk;. vdNt fw;fup (C) 
cs;sNghJ cau; ntg;gepiyapy; CO2  thA CO  Mfj; jho;j;jg;gLk; Nghf;F cz;L.  

cau; ntg;gepiy epge;jidfspd; fPo; CO   thA ntg;g ,af;f uPjpapy; rhu;gstpy; cWjp 

ahdJ vdf; $wyhk;. Vwj;jho 1000 0C  ntg;gepiyapy; CO2  MdJ 100%  kl;by; CO  

Mf khWk;. fPNo cU 1.12 ,y; ,k; khwy; fhl;lg;gl;Ls;sJ.

,uz;L jhf;fq;fSk; Gwntg;gj; jhf;fq;fshifahy; ∆H ,dJ ngWkhdk; kiw MFk;. 

ntg;gepiy mjpfupf;Fk;NghJ T ∆ S  ngWkhdj;jpy; njs;sj;njspthd khw;wk; 2 Mk; 

jhf;fj;jpNyNa fhzg;gLk;. ntg;gepiyAld; ∆G ,dJ kiwj;jd;ikapd; njs;sj; 

njspthd mjpfupg;G 2 Mk; jhf;fj;jpw;fhf vjpu;ghu;f;fg;gLfpd;wJ. ntg;gepiy Fiw 

tilAk;NghJ CO ,dJ ntg;gtpaf;f cWjpepiy FiwtilAk;. CO2 ,dJ ntg;g 
,af;f cWjpepiy mjpfupf;Fk;.

∆G  =  ∆H  -  T ∆ S

cU: 1.12  ntg;gepiyAld; CO(g)  mstpy; Vw;gLk; khw;wq;fs;

CJiyapd; mbg;gFjpapy; ntg;gepiy 1700 0C tiu cau;thdjhifahy; Njhd;Wk; 

CO2 thA MdJ> fw;fup - ,Uk;Gj;jhJf; fyitapd; nrQ;#lhd (Red hot)  fw;fupj; 
Jzpf;iffSld; NkhJtjhy; ntg;gk; gpwg;gpj;jthW CO2,CO Mfj; jho;j;jg;gLk;.

  O2(g)  +  C(s)   CO2(g)  + ntg;gk; ................(1)

  thA %yf;$Wfspd; vz;zpf;if khwhJ.

  fzprkhd ve;jpug;gp NtWghL cz;L.

  O2(g)  +  2C(s)   2CO(g)  + ntg;gk; (-221 kJ) ................(2)

  thA %yf;$Wfspd; vz;zpf;if mjpfupf;Fk;.

  ve;jpug;gp mjpfupf;Fk;. Gwntg;gj;jhf;fkhFk;.

Nkw;gb> (1) IAk; (2) IAk; xg;gpLk;NghJ cau; ntg;gepiyapy; CO2    cld; xg;gpLk;NghJ 

CO  cw;gj;jpahjyhdJ ntg;g ,af;f uPjpapy; ngupJk; jhdhf epfOk; xU nrad;Kiw 

ahFk;. ,e;epge;jidfspd; fPo; CO2  ,id tpl CO  thA cWjpahdjhFk;.

ntg;gepiy / 0C











 f.ngh.j.(c/j) ,urhadk;: myF 14   ifj;njhopy; ,urhadKk; #oy; khrhf;fKk;

38

CJiyapy; cau; ntg;gepiyapy; cs;s fPo;g;gFjpapy; Njhd;wpa CO thA> ,Uk;Gj;jh-
Jf; fyitapd; Clhf NkNy nry;Yk;NghJ ntg;gepiy Fiwtiltjhy; CO  ,dJ 
cWjpepiy FiwtilAk;. vdNt CO  thA CO2 Mf khWk; Nghf;F mjpfupf;Fk;. 

CJiyapDs; fw;fup jfdkilAk; gpuNjrj;Jf;F NkNy cs;s gpuNjrj;jpy; O2   thA 

,y;iyahjyhy; Fe2O3  Ij; jho;j;jpathW CO  thA CO2  thAthf xl;rpNaw;wkilAk;. 

mjd; tpisthf Fe2O3  gbg;gbahfj; jho;j;jg;gLk;.

NfhGuj;jpd; topNa NkNy nry;Yk;NghJ ntg;gepiy FiwtilAk;NghJ CO  ,dhy; 
,Uk;Gj;J}spy; cs;s Fe2O3   jho;j;jg;gLk;. vdNt  1000 0C ,Yk; Fiwthd ntg;g 

epiyapy; gbKiw gbKiwahf xl;rpNaw;wkiltijg; gpd;tUkhW fhl;lyhk;.

    3Fe2O3(s)  + CO(g)   2Fe3O4(g)  + CO2(g)

Fe3O4  vd;gJ FeO  ,dJk; Fe2O3   ,dJk; fyit (nguNrhngupf;F) MFk;.    Fe2O3 ,dJ 

+3  xl;rpNaw;w epiyapy; ,Ue;j msT ,Uk;gpd; Vwj;jho 33% rjtPjk; +2 tiu xl;rp 

Naw;wkile;Js;sJ.

    2Fe3O4(s)  + 2CO(g)   6FeO(g)  + 2CO2(g)
my;yJ

    Fe3O4(s)  + CO(g)   3FeO(g)  + CO2(g)
    FeO(s)   + CO(g)   Fe(s)   +  CO2(g)

Fe2O3  gFjpastpy; jho;j;jg;gl;l Fe3O4  Mf khWtNjhL> njhlu;e;Jk; CJiyapy; ,Ue;j 

fyit fPo;Nehf;fp tUk;. mg;NghJ njhlu;e;Jk; CO2   thATld; jhf;fk; Gupe;J mq;F 

+3  epiyapy; ,Ue;j ,Uk;G mZf;fs; +2  epiy tiu jho;j;jg;gLk;. mz;zsthf 

FeO njhlu;e;Jk; CO  thATld; jhf;fk; Gupe;J RahjPd ,Uk;G tiuapy; jho;j;jg;gLk;.

mj;NjhL CaCO3 gpupifailjyhdJ 1000 0C ,Yk; Fiwthd ntg;gepiyapy; (898 0C) 
epfOk;. mjd; %yk; gpwg;gpf;fg;gLk; CO2  thATf;Fk; $lf; fw;fupAld; jhf;fk; Gupe;J 

CO  iag; gpwg;gpf;Fk; Mw;wy; cz;L.

1000 0C Ij; jhz;baJk; my;yJ CJiyapd; rw;Wf; fPohd gFjpapy; gpd;tUk;  

jhf;fk; epfOk;.

    2FeO(g)   + C(s)  2Fe(s)   +  CO2(g)
    CO2(g)    + C(s)   2CO(g)
    2CO(g)   + O2(g)  2CO2(g) ∆H = -566 kJ   

CJiyapDs; nkhj;j msTf; fw;fupapd; xU gFjp jfdj; jhf;fj;jpy; gq;FngWt-

jpy;iy. kw;WnkhU gFjp CO2   cld; jhf;fk; Gupe;J CO  Ig; gpwg;gpg;gjpy; gq;Fgw;Wk;. 

NkYnkhU gFjp FeO Ij; jho;j;Jtjpy; gq;Fgw;Wk;. tspahdJ xl;rpNaw;wpahfj; njhopw; 
gl;L jfdr; nraw;ghL %yk; ntg;gk; gpwg;gpg;gjpYk; CO2   gpwg;gpg;gjpYk; gq;Fgw;Wk;. 

mjpf msT tsp toq;fg;gLkhapd; CJiyapDs; CO  thAthdJ Fe2O3   cld; jhf;fk; 

Guptjw;F Nkyjpfkhf O2   clDk; jhf;fk; Gupe;J CO2   Mf khWtjw;F ntg;g ,af;f 

uPjpapy; tha;g;G cs;sJ. mJ xU gpujp$ykhFk;. vdNt ,Uk;G gpupj;njLg;gpd;NghJ 

tspapd; fdkhdg; gha;T tPjkhdJ (Volumatric flow rate)  NkNyapUe;J ,Uk;Gj;jhJ 
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mlq;fpa jpz;kf; fyit gputhrpj;J tUk; tPjj;ijr; rpwg;ghd kl;lj;jpy; NgZtjw;F 

kpf Kf;fpakhdJ. CJiyapd; fPo;g;gFjpapy; jfdk; fhuzkhf O2   ,d; msthdJ 

xNuabahff; FiwtNjhL me;j msTf;Fk; nghUj;jkhd msT CO2 gpwg;gpf;fg;gL  

fpd;wikahy; xNuabahfr; CO2   nrwpT mjpfupf;Fk;. NkYk; mjpf ntg;gKk; gpwg;gpf;fg; 

gLk;. cau; ntg;gepiy cs;s gpuNjrj;jpy; ,Ue;j CO2   thAthdJ fPo;Nehf;fp tUk; 

jpz;kf; fyitapd; Clhf Nky;Nehf;fpr; nry;y KidAk;. mjd; tpisthf jpz;kf; 

fyitapy; fw;fupAld; CO2   jhf;fk; GupjyhdJ> CJiyapy; cau; ntg;gepiyapy; 

fhzg;gLk; fPo;g;gFjpapy; epfOk;.  vdNt CO2  nrwpT gbg;gbahff; FiwtilAk;NghJ 

CO  nrwpT mjpfupf;Fk;. fPo;g;gFjpapy; gpwg;gpf;fg;gl;l CO  thATk;  $lf; fPo;Nehf;fp 

tUk; jpz;kf; fyitapd; Clhf Nky;Nehf;fpr; nry;Yk;.  ,g;NghJ NkNy nry;Yk; 

NghJ ntg;gepiy Fiwtilfpd;wikahy; CO  thAtpd; ntg;gtpaf;f cWjpepiy Fiw 

tiltNjhL> CO2 Mf khWk; Nghf;F mjpfupf;Fk;. O2 thA ,y;iyahjyhy; Fe2O3  

,ypUe;J xl;rpridg; ngw;W thAthdJ CO2  Mf xl;rpNaw;wkilAk;. vdNt CJiy 

apy; NkNy nry;Yk;NghJ CO  nrwpT Fiwtile;J kPz;Lk; CO2    nrwpT mjpfupf;Fk;.

CJiyapy; fw;fup gad;gLj;jg;gLfpd;wikahy; mjpypUe;J tpLtpf;fg;gLk; CO2  thA 

Gtp ntg;gkilaf; fhuzkhfpd;wJ. vdNt fw;fupf;Fg; gjpyhf kPsg; gpwg;gpf;ff; $ba 

khw;W topfisj; NjbawptJ #oy; uPjpapy; Kf;fpakhdJ. NkYk; mehtrpakhf 

,Uk;igg; gad;gLj;Jtijj; jtpu;g;gJk; Kf;fpakhFk;.

1.11 gy;gFjpaq;fs; (Polymers)

xU gFjpaq;fs; vdg;gLk; rhu;gstpy; rpwpa ,urhad %yf;$Wfs; ngUe;njhifapy; 

xd;Wlndhd;W ,urhad uPjpapy; ,iztjhy; gy;gFjpaq;fs; cUthFk;.

vjpyPd; nghypvjpyPd; (PE)

itdapy; FNshiul;L nghypitdapy; FNshiul;L (PVC)

,j;ijupd;

 (Styrene)
nghypj;ijupd; (PS)

ehw;GNshNuh vjpyPd;

(nul;uhGNshNuhvjPd;

gy;ehw;GNshNuh vjpyPd;

(nghypnul;uhGNshNuhvjPd;) 

(PTFE) - nut;nyhd;)

Cl



 f.ngh.j.(c/j) ,urhadk;: myF 14   ifj;njhopy; ,urhadKk; #oy; khrhf;fKk;

40

xU gFjpa %yf;$Wfs; ngUe;njhifapy; ,t;thwhf ,iztjhy; xU gFjpaj;jpd; 

fhgd; rl;lfkhdJ gy;gFjpa %yf;$w;wpy; kPz;LtUk; tpjj;jpy; mike;Js;sJ. xU 

gFjpa fhgd; rl;lfj;ijf; nfhz;l gFjp kPz;L tUk; myF (Repeating unit) vdg;gL 
fpd;wJ.

      vjpyPd;                 nghypvjpyPd;

nghypvjpyPd; –CH2–CH2–  ,dJ kPz;LtUk; myF MFk;. ,t;thwhd kPz;LtUk; 

myFfs; ngUe;njhifahd (n) gy;gFjpahfp %yf;$wpy; mlq;fpapUg;gjhy; ‘n’ vDk; 

Mq;fpy vOj;jpd; %yk; mk;%yf;$W Fwpf;fg;gLfpd;wJ. rpy cjhuzq;fs; fPNo 

ml;ltizapy; jug;gl;Ls;sd.

ml;ltiz: 1.2 xUgFjpaq;fshyhf;fg;gLk; gy;gFjpaq;fspd; kPz;LtUk; myFfs;

    xU gFjpak;     kPz;LtUk; myFfshyhd gy;gFjpak;

xU gFjpaq;fs; %yk; gy;gFjpaq;fis cw;gj;jp nra;jNy gy;gFjpathf;fk;(Polymer-
ization) vdg;gLfpd;wJ. ,q;F epfOk; jhf;fj;jpd;gb $l;lw; gy;gFjpaq;fs; (Additive), 
xLf;fg; gy;gFjpaq;fs; (Contensation) vd mtw;iw ,uz;L tiffshfg; gpupf;fyhk;.

$l;ly; jhf;fk; %yk; xU gFjpaq;fs; xd;Wlndhd;W gpize;J gy;gFjpaq;fs; 

cUthF nkdpd;> mt;thwhd gy;gFjpaq;fs; $l;lw; gy;gFjpaq;fs; vdg;gLk;. ,jw;fhf 

xU gFjpaj;jpd; epuk;ghg; gpizg;Gf;fs; Kf;fpakhdit. xU gFjpaj;jpd; %y; jpzpTk; 

tpisthff; fpilf;Fk; gy;gFjpaj;jpd; kPz;LtUk; myfpd; %y; jpzpTk; rkkhdJ. 

xU gFjpaj;jpdJk; kPz;LtUk; myfpdJk; Kg;gupkhz mikg;Gk; fhgd; mZtpd; 

fyg;Gr; re;ju;g;gKk; NtWgLk;.
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xLf;fg; gy;gFjpa cw;gj;jpapd;NghJ xLf;fj; jhf;fk; epfOfpd;wikahy;  gy;gFjpaj;-

Jf;F Nkyjpfkhf  jpzpT Fiwthd  rpwpa %yf;$WfSk;  cw;gj;jpahFk;. cjhuz-

khf> -COOH  $l;lj;Jf;Fk; kJrhuj;Jf;Fkpilapyhd (-OH $l;lk;) jhf;fj;jpdhy; vRj;ju; 

gpizg;nghd;W Njhd;Wk;NghJ H2O %yf;$nwhd;W Njhd;Wk;. vdNt nghypvRj;jy; 

cw;gj;jpapd;NghJ ,e;j xLf;fw; jhf;fk; epfOk;. ePu; %yf;$Wfs; tpLtpf;fg;gLk;. Njh-

d;wpa vRj;ju; gpizg;Gf;fspd; vz;zpf;iff;Fr; rkkhd vz;zpf;if ePu;%yf;$Wfs; 

tpLtpf;fg;gLk;. ntspNaWk; ePu;f; fdtsitr; rupahf msf;f KbAnkdpd; Njhd;wp 

As;s vRj;ju; gpizg;Gf;fspd; vz;zpf;ifia ePupd; mlu;j;jp kw;Wk; %y; jpzpT %yk; 

fzpj;Jf; nfhs;syhk;.

nghypvjpyPd; njupj;jNyw;W (PET)  ,dJ mikg;ig kPz;LtUk; myF %yk; NkNy 

cs;sthW fhl;lyhk;.

nug;jypf;F mkpyk; vjpyPd; fpisf;Nfhy;

vRj;ju; gpizg;G vRj;ju; gpizg;G vRj;ju; gpizg;G

kPz;LtUk; myF
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ilf;fhnghl;rpypf;fkpynkhd;wpw;Fk; ilmikDf;Fk; ,ilNa gy;gFjpaj; jhf;fk; fhuz-

khf nghypVikl;Lf; fpilf;Fk;. ieNyhd; vd;gJ mt;thwhd xU nghyp Vikl;lhFk;. 

ieNyhd; cw;gj;jpAk; xU xLf;fy; jhf;fkhFk;.

ieNyhd; 6> 6 ,dJ mikg;ig kPz;LtUk; myF %yk; gpd;tUkhW fhl;lyhk;. 

,q;F Kjyhk; vz; ilmkPdpy; mlq;fpapUe;j fhgd; mZf;fspd; vz;zpf;ifiaAk; 

,uz;lhk; vz; ilfhnghl;rpypf;fkpyj;jpy; ,Ue;j fhgd; mZf;fspd; vz;zpf;ifi-

aAk; gpujpepjpj; Jtg;gLj;Jfpd;wJ.

,Jtiuapyhd tptupg;Gf;fSf;fhd cjhuzq;fisg; gad;gLj;jpa gy;gFjpa %yf;$W 

fspd; mikg;ghdJ xU jdpr;rq;fpypahf cUthfpAs;sik njspthfpd;wJ. mjdhNy-

Na mt;thwhd gy;gFjpaq;fs; ~ePl;lw;gy;gFjpaq;fs;| (Linear polymers) vdg;gLfpd;wd.

rpy re;ju;g;gq;fspy; Kg;gupkhz tiyNghd;W gy;gFjpaq;fs; cUthFk;. mjw;fhd 

fhuzk; mg;gy;gFjpaq;fspy; jhf;fKWe;jd;ikAs;s ,uz;Lf;F Nkw;gl;l ,lq;fs; 

,Uj;jyhFk;. cjhuzkhf> gPNdhy; ,idf; fUJk;NghJ mjd; ngd;rPd; fU rhu;ghfg; 

gpujpaPl;Lj; jhf;fq;fs; epfof;$ba ,lq;fs; %d;W MFk;. gPNdhYf;Fk; Nghky;bi-

fl;Lf;Fk; ,ilapyhd jhf;fj;jpd; %yk; Kg;gupkhz tiyahfpa gy;gFjpaq;fs; 

cUthf;fg;gLk;. mJ Ngf;Fiyw;W vdg;gLk;. mJTk; Xu; xLf;fy; jhf;fkhFk;.

ieNyhd; 6> 6

ilmkPdpy; ,Ue;j fhgd; 

mZf;fspd; vz;zpf;if

ilfhnghl;rpypf;fkpyj;jpy; ,Ue;j 

fhgd; mZf;fspd; vz;zpf;if
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cU: 1.13  gPNdhYf;Fk; Nghkypbifl;Lf;Fk; ,ilapyhd 

       jhf;fj;jpd; %yk; Ngf;Fiyw;W cUthjy;.

,t;thwhd xU re;ju;g;gj;jpy; jpl;ltl;lkhd kPz;LtUk; mynfhd;wpid Kd;itf;f 

KbahJ.

gy;gFjpa %yf;$wpd; mikg;Gj; jd;ikf;Nfw;g> mjhtJ ePl;ly; my;yJ fpis  

nfhz;l my;yJ tiy Nghd;w vd tifg;gLj;jyhk;. PS, PVC, PTFE, PET   
Nghd;wtw;wpd; gy;gFjpa %yf;$Wfs; rq;fpyp Nghd;W ePl;lhf mike;Js;sd.

Ngf;Fiyw;W

OH
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cU: 1.14  gy;gFjpa %yf;$Wfspd; mikg;Gj; jd;ik

ePl;ly; kw;Wk; fpisnfhz;l gy;gFjpa %yf;$Wfs; xd;wpypUe;njhd;W Ntwhfpa 

%yf;$W fshf ntt;NtW tpjkhfg; nghjpe;Js;sd. rpyNghJ %yf;$Wfs; xd;Wf; 

nfhd;W kpf neUf;fkhfTk; xOq;fhfTk; nghjpe;Js;s gpuNjrq;fSk; cz;L. mt;thwd 

gpuNjrq;fs; gspq;FUg; gpuNjrq;fs; vdg;gLk;. rpy ,lq;fspd; %yf;$Wfs; xd;Wl-

ndhd;W xl;bg; gpd;dpg; gpize;J KWf;FjYld; fhzg;glyhk;. mt;thwhd gpuNj 

rq;fs; gspq;FUtw;w gpuNjrq;fs; vdg;gLk;. rpy gy;gFjpag; nghUs;fs; Kw;WKO-

jhfg; gspq;FUtw;witahFk;. NkYk; rpy gy;gFjpaq;fspy; xusTf;Fg; gspq;FUg; 

gpuNjrq;fs; fhzg;gLk;. mg; gjhu;j;jq;fs; Fiwg;gspq;FUTs;s (Semicrystalline) 
gy;gFjpag; gjhu;j;jq;fs; vdg;gLk;. ,jw;fhd cjhuzkhf nghypvjpyPidf; Fwpg;gp 

lyhk;. gspq;FUtw;w gy;gFjpa jhs;fSf;F (Sheet)  Clhf xsp ed;F GFtjpy;iy. 

gspq;FUg; gpuNjrq;fshy; xspf;fjpu;fs; rpjwg;gLk; (Scattering).  vdNt xspa+LGftpLk; 
jd;ik rw;Wf; FiwtilAk;.

gspq;FUtw;w 

gpuNjrk;

gspq;FUg;  gpuNjrk;

cU: 1.15 ePl;ly; kw;Wk; fpisnfhz;l gy;gFjpa %yf;$Wfs; nghjpe;Js;s tpjk;

nghypvjpyPd; njhFf;fg;gLk; tpjj;Jf;Nfw;g> fpis nfhz;l mikg;G fpilf;Fk; tif 

apYk; cw;gj;jp nra;ayhk;. ePl;ly; nghypvjpyPd; %yf;$Wfs; kpf ed;whf xd;Wl-

ndhd;W neUf;fkhfg; nghjpe;Js;sikahy; mlu;j;jp $ba gpuNjrq;fs; mjpfupf;Fk;. 

mt;thwhd nghypvjpyPd; cau; mlu;j;jp nghypvjpyPd; (High Density Poly Ethylene  - 
HDPE) vd miof;fg;gLk;. fpis gpupe;Js;sNghJ mk;%yf;$Wfs; mt;tsT neUf;fkh-

fg; nghjptjpy;iy. vdNt mlu;j;jp FiwthdJ. mq;F gspq;FUtw;w gpuNjrq;fs; 

mjpfkhff; fhzg;gLk;. mt;thwhd nghypvjpyPd; jho; mlu;j;jpg; nghypvjpyPd; (Low 
Density Poly Ethylene  - LDPE) vdg;gLk;. gspq;FUg; gpuNjrq;fs; cs;s gpshj;jpf;fpd; 

xspa+LGftpLk; ,ay;G FiwthdjhFk;.

1.11.1  ,wg;gUk; gpshj;jpf;Fk;

kPz;Lk; kPz;Lk; kpf cau;thd kPspay;igf; fhl;Lk; gy;gFjpag; gjhu;j;jq;fs; ,wg;gu; 

vdg;gLk;. ,wg;gu; nfhz;Ls;s kPspay;igf; fl;Lg;gLj;j KbAk;. xU gFjpaq;fspy; 

Muk;gpj;J> ,wg;gu; vd miof;fg;gLk; gy;gFjpaq;fis cw;gj;jp nra;ayhk;. mit 

nraw;if ,wg;gu; vdg;gLk; (cjhuzk;: iej;jpiuy; ,wg;gu;). ,wg;gu; kug;ghypy; ,Ue;J 

ePl;ly; gy;gFjpaq;fs; fpis nfhz;l gy;gFjpaq;fs; tis Nghd;w gy;gFjpaq;fs;
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cau; kPs;jd;ikAs;s gy;gFjpak; (,wg;gu;) ngwg;gLfpwJ.  ,J ,aw;if ,wg;gu; 

(Natural Rubber / NR) vdg;gLk;.

tiuaiwg;gl;l kPspay;igf; nfhz;l gy;gFjpag; gjhu;j;jq;fisg; gpshj;jpf;F  

vdyhk;. cjhuzkhf PVC, PET, PP, PE Nghd;w gy;gFjpag; gjhu;j;jq;fs; gpshj;jpf;F 
vdg;gLfpwJ. mtw;wpd; tiuaiwg;gl;l kPspay;G vy;iyia tpQ;rpr; nry;YkhW mit 

,Of;fg;gLkhapd;> kPshj;jd;ikAilajhf tbtj;jpy; NtWghL Vw;gLk;. gpshj;jpf;Fg; 

nghUs;fis ntg;g kpWf;Fk; tif (thermosetting), ntg;gkpsf;Fk; (thermoplastics) 
tif vd NkYk; tifg;gLj;jyhk;. ntg;gkpsf;Fk; gpshj;jpf;fpy; Vfgupkhz gy;gFjpa 

%yf;$WfNsh fpis nfhz;l gy;gFjpa %yf;$WfNsh fhzg;gLk;. ntg;gkpWf;Fk; 

gy;gFjpaq;fspy; tiyAU tpy; mikj;j %yf;$w;W mikg;G fhzg;gLk;. gpshj;jpf;Fg; 

nghUs;fis ntg;gNkw;wp nkd;ikahf;fyhk;. vdNt ntg;gNkw;wp nkd;ikahf;fpj; 

Njitahd tbtj;ijg; ngWtJ ,yFthdJ. gpd;du; Fspur; nra;J mt;tbtj;ij 

cWjpahf;fpf; nfhs;syhk;. ,jw;fhd cjhuzq;fshf PVC, PE, PS Nghd;wtw;iwf; Fwpg; 

gplyhk;. ntg;gkpWf;Fk; gy;gFjpag; nghUs;fis mt;thW nkd;ikahf;f KbahJ. 

cjhuzkhf gPNdhy; Nghkypbifl;il (Ngf;Fiyw;W) Fwpg;gplyhk;.

1.11.2  ,aw;if ,wg;gu;

,wg;gu; kuj;jpd; (Heve a Braziliensis)  ghy; ciwtjhy; fpilf;Fk; mjpf kPspay;G  

nfhz;l gjhu;j;jNk ,aw;if ,wg;gu; (Natural Rubber/NR)  vdg;gLfpd;wJ.

,wg;gu; kuj;jpd; gl;iliar; rPuhfr; rPTtjd; %yk; ,wg;gu; ghy; Nrfupf;fg;gLk;. ghypy; 

Vwj;jho 60% - 65%  ePUk;> 30% - 35% tiu ,wg;gUk; mlq;fpAs;sd. ,wg;gu; ghypy; 

kpfr; rpwpa Jzpf;iffshd ,wg;gu; Jzpf;iffs; guk;gpAs;sikahy; mJ $o;f; fiur 

yhff; fhzg;gLk;. ,f;$o;f; fiurypy; vspa nty;yq;fSk; cg;G tiffSk; fiue;j 

epiyapy; fhzg;gLk;. 

      

,wg;gu;

Gujk; / ,ypg;gpl;Lg; gil

cU: 1.16  ,wg;gu; Jzpf;if

,wg;gu;j; Jzpf;ifiar; #o ,ypg;gpl;Lk; GujKk; mlq;fpAs;s xU gil fhzg;gLk;. 

mjd; cs;Ns ,wg;gu; %yf;$Wfs; cz;L.  ,wg;gu; Jzpf;ifapd; ntspg;Gwg; gilapy; 

-COO¯  $l;lq;fs; cz;lhjyhy; ntspNkw;gug;G kiwNaw;wKilajhFk;. mk;kiwNaw;wk; 

nfhz;l Jzpf;iffSf;F ,ilNa epiykpd; js;Sif tpirfs; njhopw;gLfpd;wik 

ahy; mj;Jzpf;iffs; fiury; KOtjpYk; guk;gpf; fhzg;gLk;.

               

 cU: 1.17 ,wg;gu; Jzpf;ifapd; ntspg;Gwg;gilapy; kiwNaw;wq;fs; guk;gpf;   

     fhzg;gLk; tpjk;
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,wg;gu; ghy; jpusy;

     (Coagulation)

jpuz;l ,wg;gu; 

  (Coagulant)

kiwNaw;wk; nfhz;l Nkw;gug;Gf;fSf;F ,ilapyhd js;Sif tpir fhuzkhf mit 

xd;Wlndhd;W ,iztjpy;iy. mkpyk; Nru;g;gjhy; H+ mad;fshy; -COO¯ $l;lq;fs;  

eLepiyahf;fg;gLtjhy;> mj;Jzpf;iffs; kpd;eLepiy epiyikia milAk;. mj; 

Jzpf;ifs; xd;Wlndhd;W ,ize;J xU jpzpthfg; gbAk;. ,J ,wg;gu; ghy; jpusy; 

vdg;gLk;.

cU: 1.18   ,wg;gu; ghy; jpuSk; tpjk;

,wg;gu; ghypy; cs;s cg;Gf;fs;> nty;yk;> mkpNdh mkpyq;fs; Nghd;wit mlq;fp 

As;sikahy; mJ Ez;zq;fpfspd; njhopw;ghl;Lf;Fk; nghUj;jkhd Xu; ClfkhFk;.  

Ez;zq;fpj; njhopw;ghL fhuzkhf tpLtpf;fg;gLk; mkpyq;fs; fhuzkhf ,wg;gu; ghy; 

jpuSk;. vdNt ,wg;gu; ghiyr; Nrfupj;j gpd;du; cw;gj;jpr; nrad;Kiwf;F cl;gLj;-

jg;gLk; tiuapy; Ez;zq;fpj; njhopw;ghl;il epWj;jp itj;jpUg;gjd; %yk; ghy; jpuS 

tijj; jLf;fyhk;. mNkhdpah fiury; Nru;g;gjhy;> ghy; fiurypy; %yj;jd;ikia 

Vw;gLj;Jtjd; %yk; ghy; jpuStijj; jtpu;j;Jf; nfhs;syhk;. Clfk; mkpyj;jd;ik 

ngWtij mNkhdpah jLg;gjhy; ,wg;gu; Jzpf;iffisr; #oTs;s kiw Vw;wq;fs; 

cWjpngWk;. ,e;j %yj;jd;ikapd; fhuzkhf Ez;zq;fpfspd; njhopw;ghL jilg;gLk;.

,wg;gu; kuk;

,wg;gu; ghy;

,wg;gu; ghy; fiuriy     ,wg;gu; ghy; jpuSjy;

mbg;gilahff; nfhz;l cw;gj;jpfs;

        ,wg;gu; jhs; (Sheet)
,wg;gu; ifAiw (Gloves)     

        jpz;kepiy ,wg;gu; tiffs;

      (cjhuzk;:- Gifa+l;ba ,wg;gu; jhs; (SSR)

       jpz;k ,wg;gu; rhu;e;j cw;gj;jpfs;

       lau;> ,wg;gu; fhw;Jilg;gk;> nrUg;G
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,aw;if  ,wg;gu;  %yf;$wpd; kPz;LtUk; myF rhu;e;jjhf ,ul;ilg; gpizg;Gf; 

fhgdpy; ,uz;L −CH2  $l;lq;fSk; xU 	−CH3   $l;lKk; cs;sd. mk; %yf;$wpy; 

−CH2   $l;lj;jpd; mikg;Gf;Nfw;g mit rp];−1 (cis)> 4−nghypInrhg;gpupd; vdg;gLk;.  
jpuhd;]; −1> 4− nghypInrhg;gpupd; vdg;gLk; ,aw;ifg; gy;gFjpak; kPspay;igf; fhl;Lt 

jpy;iy. mjpy; cs;s mLj;jLj;j −CH2   $l;lq;fs; ,uz;Lf;F ,ilapyhd ,ilntsp 

cr;r msthdJ.

Inrhg;gpupd; vdg;gLk; xU gFjpaj;ijg; gy;gFjpahf;fj;Jf;F cl;gLj;jp> nghypI  

nrhg;gpupidj; njhFf;fyhk;. mt;thW ngwg;gLk; ,wg;gu; nraw;if ,wg;gu; tifiar; 

Nru;e;jjhFk;. mr;nraw;if ,wg;guhdJ IR - ISoprine Rubber vdg;gLk;.

nraw;ifg; nghypInrhg;gpupdhdJ xUgFjpak; Inrhg;gpupdhFnkdpDk; ,aw;if 

,wg;gupd; xU gFjpakhf mjidf; Fwpg;gpl KbahJ. ,wg;gu; jhtuj;jpy; kpfr;  

rpf;fyhd capuprhadj; jhf;fq;fspd; %yk; ,wg;gu; %yf;$Wfs; cw;gj;jp nra;ag;gL 

fpd;wikNa mjw;fhd fhuzkhFk;.

1.11.3  ,aw;if ,wg;giu tw;fidw;Wg;gLj;jy;

,aw;if ,wg;gupd; ,OgLk; ,ay;Gf;Ff; fhuzk; cis−nghypInrhg;gpupd; rq;fpypfs; 
fhzg;gLtjhFk;. vdpDk; ,wg;gupd; kPspay;ig ifj;njhopy; uPjpapy; khw;wpaikg;gjw;Fk; 

typika+l;Ltjw;Fkhf epiwg;gb 1% - 3%  tiuapy; fe;jfk; Nru;j;J ntg;gNkw;wg;gLk;. 

mJNt ,wg;gu; tw;fidw;Wg;gLj;jy; vdg;gLfpd;wJ. mjd;NghJ nghypInrhg;gpupd; 

gpizg;Gf;fSf;F ,ilNa fe;jfj;jpdhy; FWf;Fg; gpizg;Gf;fs; mikf;fg;gLt-

jhy; mtw;wpd; kPspay;G FiwtiltNjhL> ,Oj;j gpd;du; kPz;Lk; Muk;g epiyia  

milAk; jd;ik mjpfupf;Fk;. epiwg;gb 25% - 35%  tiu fe;jfk; Nru;g;gjhy; vgidw;W 

fpilf;fpd;wJ. vgidw;W kPspay;Gilajd;W. mjw;fhd fhuzk; ,wg;gu; %yf;$Wf-

spd; ,ul;ilg; gpizg;Gf;fs; rhu;e;j njhopw;gLjd;ik fhuzkhf fe;jfj;Jld; ngUe; 

njhifahd FWf;Fg; gpizg;Gf;fis mikj;jy; MFk;. rpwg;ghd msT fe;jfk; 

Nru;e;J tw;fidw;Wg;gLj;jpa ,wg;gu; xl;Lj; jd;ikaw;wJ@ rpwe;j kPspay;igAk; caupa  

nghwpKiw ,ay;GfisAk; nfhz;lJ. fe;jff; FWf;Fg; gpizg;Gf;fs; %yk; ,wg;gu; 

%yf;$Wfs; gpizf;fg;gl;Ls;s tpjk; fPNo glj;jpy; fhl;lg;gl;Ls;sJ.

Inrhg;gpupd;
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cU: 1.19   fe;jff; FWf;Fg; gpizg;Gf;fs; %yk; 

,wg;gu; %yf;$Wfs; gpizf;fg;gl;Ls;s tpjk;

1.11.4  gy;gFjpaq;fs; rhu;e;j cw;gj;jpfspy; gad;gLj;jg;gLk; Nru;khdq;fs;  

  (Additives)

gy;gFjpag; nghUs; cw;gj;jpapd;NghJ cw;gj;jpg; nghUs;fspd; ,ay;Gfis Nkk;gLj;J 

tjw;fhfTk; cw;gj;jpr; nryitf; Fiwg;gjw;fhfTk; gad;gLj;jg;gLk; nghUs;fNs 

$l;lw; gjhu;j;jq;fs; vdg;gLfpd;wd. Fwpg;ghf epug;gpfs; (Fillers) Nru;g;gjd; %yk; 

KbTg; nghUspd; cupa gUkd; (fdtsT) ngwg;gLk;. ,wg;giug; gad;gLj;jp lau; 

cw;gj;jp nra;Ak;NghJ epug;gpg; nghUshff; fhgd; gpyf; (Carbon black)  gad;gLj;-
jg;gLk;. fhgd; gpyf; Nru;g;gjhy; ey;y ,ay;GfSk; mjpfupf;Fk;. cjhuzkhf cWjp 

mjpfupj;jy;> rhu;gstpy; Fiwthfj; Nja;tiljy; Nghd;wtw;iwf; Fwpg;gplyhk;. vdp-

Dk;> lau; Nja;tilAk;NghJ ,f;fhgd; gpyf; Jzpf;iffs; #oypy; Nru;tjhy; #oy; 

rhu;e;j gpur;rpidfs; Vw;gLtjw;F mJ fhuzkhf mikAk;. tw;fidw;Wg;gLj;Jjypd; 

tpidj;jpwid mjpfupg;g jw;fhf gy;NtW Nrjd Cf;fpfSk; ZnO  Nghd;w Cf;fpj;  

J}z;bg; gjhu;j;jq;fSk; gad;gLj;jg;gLk;. ,t;thwhd Nrjd Cf;fpfSs; ngUk;ghyh-

dit er;Rj;jd;ikAilait. gpshj;jpf;F cw;gj;jpapYk; gy;NtW epug;gpg; nghUs;fs; 

gad;gLj;jg;gLk;. fy;rpak; fhgNdw;W mtw;Ws; xd;whFk;. gpshj;jpf;Fg; nghUs; cw;gj; 

jpapd;NghJ nefpo;jd;ikia / tisAk; jd;ikia mjpfupg;gjw;fhf ,sf;fp (Plas-
ficizer) Nru;itfs; Nru;f;fg;gLk;. cjhuzkhf PVC Ig; gad;gLj;jpj; jahupf;fg;gLk; 
ePu;f;Foha;fs; tpiwg;ghdit. mtw;wpd; nefpo;jd;ik/ tisAk; jd;ik FiwthdJ. 

vdpDk; PVC ,idg; gad;gLj;jp cw;gj;jp nra;ag;gLk; tPl;L kpd; tlq;fspd; Gwf;f-

trk; nefpo; /  tisAk; jd;ikAilaJ. mjw;fhd fhuzk; mk;kpd; tlq;fspd; Gwf; 

ftrj;ij PVC  ,idf; nfhz;L cw;gj;jp nra;Ak;NghJ mjDld; ,sf;fpg; nghUs; 

Nru;f;fg;gl;bUj;jyhFk;. ,sf;fpg; nghUs; Nru;g;gjhy; tisjd;ik fpilf;fpd;wJ.  

mj;NjhL jPg;gw;wf;$ba jd;ikiaf; Fiwg;gjw;fhff; Nru;khdq;fs; Nru;f;fg;gLk;. 

NkYk; fopa+jhf; fjpu;fs; fhuzkhf Vw;gLk; ghjpg;Gf;fisj; jLg;gjw;fhfTk; gy;NtW 

$l;lw; nghUs;fs; Nru;f;fg;gLk;. ,jw;fhf Nru;khdq;fs; nrhw;g msTfspy; Nru;f;fg; 

gLk;. gpshj;jpf;F cw;gj;jpapy; gad;gLk; ,t;thwhd ngUk;ghyhd Nru;khdq;fs; 

jNyw;Wr; Nru;itfshFk;. gpshj;jpf;Fg; nghUs; cw;gj;jpapd;NghJ gad;gLj;jg;gLk;  

ngUk;ghyhd Nru;khdq;fs; mfQ;Ruf;Fk; njhFjpapd; njhopw;ghl;ilg; ghjpf;Fk;  

nghUs;fshf ,dq;fhzg;gl;Ls;sd. vdNt czTg; nghUl;fisf; fsQ;rpag;gLj;jp 
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itg;gjw;fhd nghjpapL nghUs;fshfg; gpshj;jpf;Fg; nghUs;fisg; gad;gLj;Jt-

jhapd; ,t;tplak; Fwpj;Jg; ngupJk; ftdQ; nrYj;JtJ mtrpakhFk;. Nru;khdq;fs;  

ngUkstpy; gad;gLj;jg;gLk; gpshj;jpf;F cw;gj;jpr; nrad;Kiwahf PVC  Ig; gad;gL-
j;jp gpshj;jpf;Fg; nghUs;fis cw;gj;jp nra;jiyf; Fwpg;gplyhk;. mjw;fhd fhuzk; 

PVC %yf;$Wfspy; Cl  mZf;fs; Jizf; fhgd; mZTld; ,ize;jpUg;gjhFk;. 

mf;fhgd; C−Cl  gpizg;Gf;fs; vspjpy; ciltijj; jtpu;g;gjw;fhf gy;NtW Nru;kh-

dq;fs; gad;gLj;jg;gLk;. cw;gj;jpr; nrad;Kiwapd; NghJ epytpa ntg;gepiyf;F 

my;yJ mg;nghUs;fs; R  fopa+jhf; fjpu; jhf;fj;jpw;F cs;shFk; NghJ PVC  %yf;$W 

fspypUe;J HCl  ntspNaWk;.

1.12 jhtu %yq;fs; rhu;e;j ,urhad cw;gj;jpfs;

1.12.1  tpdhfpup (Vinegar) cw;gj;jp

tpdhfpupapd; njhopw;gL ,urhadg; nghUs; mrw;wpf;fkpyk; MFk;. fs;S cw;gj;jpapy; 

fpilj;j tpisnghUis NkYk; Ez;zq;fpj; njhopw;ghl;Lf;F cl;gLj;Jtjhy; mJ 

mrw;wpf;fkpykhf xl;rpNaw;wkilAk;. vdNt mkpy msT 48%  tiuapy; mjpfupf;Fk;. 

,t;thW cw;gj;jp nra;j tpdhfpup ,aw;if tpdhfpup vdg;gLk;. ngw;Nwhypa ifj; 

njhopy; %yk; ngWk; %yg;nghUs;fisf; nfhz;L jahupj;j vjNdhiy xl;rpNa-

w;wpg; ngWk; mrw;wpf;fkpyj;ijg; nghUj;jkhdthW Ijhf;Ftjhy; nraw;if tpdhfpup  

cw;gj;jp nra;ag;gLk;. ,aw;if tpdhfpupapy; cg;Gf;fs;> vspa nty;yq;fs;> vRj;ju;fs;> 

mw;fNfhy; Nghd;wit nrhw;g msTfspy; mlq;fpapUf;Fk;.

1.12.2  vjNdhy; cw;gj;jp

thridj; jputpaq;fs;> thrida+l;bfs; Nghd;wtw;wpy; fiug;ghdhf vjNdhy; gad; 

gLfpwJ. ,urhadj; jhf;fq;fSf;fhd ClfkhfTk; mJ gad;gLfpd;wJ. #oy; Neakhd 

kPsg;GJg;gpf;ff;$ba vupnghUshfTk; vjNdhypd; gad;ghL mjpfupj;J tUfpd;wJ. 

capu;j; jpzpitg; gad;gLj;jp Ez;zq;fpj; njhopw;ghL %yk; cw;gj;jp nra;ag;gLk; 

vjNdhy; capu; vjNdhy; (Bio ethanol) vdg;gLk;.

vjpyPd; ePNuw;wk; %yk; my;yJ kJtj;jpd; Kd;dpiyapy; nty;yk; my;yJ khg;nghUs; 

nehjpg;gjd; %yk; my;yJ njhopy; Kiw uPjpapy; vjNdhy; cw;gj;jp nra;ag;gLk;. 

mw;fNfhy; ghdq;fspy; mlq;fpAs;s mw;fNfhyhdJ ntt;NtW jhtu %yq;fspyp 

Ue;J ngwg;gLk;.

 cjhuzk;:- jpuhl;ir (citd;)

   thw;NfhJik (ghu;sp - gpau;)

njhopy;Kiw uPjpapy; nty;yg;ghF nkhyhr]; (molasses) kw;Wk; jhdpaq;fs; %yk; 

mw;fNfhy; cw;gj;jp nra;ag;gLk;. nrwpe;j vjNdhy; fiurypy; kJtq;fshy; capu;tho; 

Kbahjjhifahy; vjNdhy; nrwpT Vwj;jho 12%  Mfg; Ngzg;gLk;.
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nehjpg;G %yk; ngw;w ePu;f;fiuriyf; fha;r;rptbj;jy; %yk; capupay; mw;fNfhy; 

kl;lj;ijf; nfhz;l cw;gj;jpfs; ngwg;gLk;.

cjhuzk;:- gpwz;b (Vwj;jho 40%)  -  itd; fha;r;rp tbj;jy; %yk;

     rhuhak; (Vwj;jho 40%)  -  njd;dq;fs;S fha;r;rp tbj;jy; %yk;

ePu;ka vjNdhiyg; gFjpglf; fha;r;rp tbj;jy; %yk; ngwf;$ba cr;r vjNdhy; nrwpT 

96.5%  MFk;. ,J J}a;jhf;fpa kJrhuk; (Rectified spirit)  vdg;gLk;.

,d;iwa cyfpy; kJg; gad;ghL Fwpj;J Nehf;Fkplj;J rhuhak; kpfg; gaq;fukhd 

xU kJghdkhFk; vDk; itj;jpa epGzu;fspd; $w;iw ,q;F Fwpg;gplyhk;. re;ijapy; 

fpilf;Fk; ~rhuhak;| vd;gJ ahJ vd ehk; ,g;NghJ Nehf;FNthk;. rhuhaj;jpy; mlq;fp 

As;s gpujhdkhd $W vjNdhy; MFk;. jw;fhy cyfpy; vjNdhy; cw;gj;jp nra;Ak; 

Kiwfs; gy cs;sd. mtw;Ws; rpy Kiwfspd; %yk; ,yq;ifapy; vjNdhy; cw;gj;jp 

nra;ag;gLfpd;wJ. rl;luPjpahd mDkjpAld; vjNdhy; cw;gj;jp nra;Ak; Kiwfshf 

nehjpj;j njd;dq;fs;spypUe;Jk;> fUg;gQ;rPdp cw;gj;jpapd; gf;ftpisthff; fpilf;Fk; 

nty;yg;ghfpy; (Molasses) ,Ue;Jk; vjNdhy; cw;gj;jp nra;jiyf; Fwpg;gplyhk;.

njd;id kuj;jpy; cs;s ,se; njd;dk; g+e;Jziur; rPtpg; ngWk; rhw;iw mjhtJ 

gjdPiu nehjpf;fr; nra;tjd; %yNk njd;dq;fs;S cw;gj;jp nra;ag;gLfpd;wJ.

tspapy; kpje;j epiyapy; fhzg;gLk; kJtk; Nghd;w gq;fR tpj;jpfs; gjdPupd; kPJ 

gjpe;J mjpy; cs;s nty;yj;ij Mjhug; gilahff; nfhz;L tsu;r;rpailjYk;> mk; 

kJtf; fyq;fshy; cw;gj;jp nra;ag;gLk; nehjpaq;fshy; mt;nty;yk; gbg;gbahf 

kJrhukhfTk; fhgdPnuhl;irl;lhfTk; khw;wkiljNy nehjpj;jy; nrad;Kiwapd;NghJ 

epfOtjhFk;.
    

  C12H22O11  +   H2O                    C6H12O6  +    C6H12O6

  

  C6H12O6                       2C2H5OH   +  2CO2

gjdPuhdJ ,t;thwhf Vwj;jho ,uz;L (2) ehl;fSs; nehjpj;Jf; fs;shf khWk; mNj 

Ntis nty;yr; nrwpT gbg;gbahff; FiwtilAk;.

nehjpj;j fs;isj; njhlu;e;Jk; itj;jpUg;gjhy; gw;wPupahf;fshy; fs;spy; cs;s kJrhuk; 

xl;rpNaw;wkilaj; njhlq;Ftjhy;> mJ gbg;gbahf mrw;wpf;fkpykhf khw Muk;gpf;Fk;. 

mjhtJ kJrhur; rjtPjk; FiwtiltNjhL mkpyr; rjtPjk; gbg;gbahf mjpfupf;Fk;.

Rf;FNuR


(FSf;NfhR) (Guw;NwhR)

(xU rf;fiul;L nty;yk;)

 

vjNdhy;

Rf;FNuhR
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cU: 1.20  nehjpj;jypd;NghJ gjdPupd; mikg;gpy; Vw;gLk; khw;wq;fs;

gFjpglf; fha;r;rp tbj;jy;

nfhjpepiy xd;Wf;nfhd;W NtWgl;l> xd;Wlndhd;W ed;F fyf;ff;$ba $Wfsh 

yhd fiurnyhd;wpypUe;J mf;$Wfis Ntwhf;Ftjw;fhfg; gad;gLj;jg;gLk; fha;r;rp 

tbj;jy; El;g (Technics) KiwNa gFjpglf; fha;r;rp tbj;jy; vdg;gLk;.

ml;ltiz: 1.3 rpy Nru;itfspd; nfhjpepiy

    Nru;it   nfhjpepiy /   0C

   nkjNdhy;         64.6
   vjNdhy;         78.5
   Gnuhg;gd; - 1 - Xy;             97.1
   Gnuhg;gd; - 2 - Xy;            82.4
   gpAw;wdy;         74.7
   gpAw;wNdhd;         79.5
   vijapy; vjNdhNuw;W       77.2

njd;dq;fs;S jtpu;e;jtplj;J fhNghitjNuw;Wf;fs; mlq;fpAs;s jhtug; gFjpfisg; 

gad;gLj;jpAk; vjNdhy; cw;gj;jp nra;ag;gLfpd;wJ. cjhuzkhf gPw;Wf;fpoq;F>  

cUisf; fpoq;F> goq;fs;> muprp Nghd;wtw;iwf; Fwpg;gplyhk;. ,t;thwd jhtug; 

gFjpfs; nehjpf;Fk;NghJ kJrhuj;Jf;F Nkyjpfkhf vRj;ju;fs;> my;bifl;Lf;fs;>  

fPw;Nwhd;fs; Nghd;w Nru;itfSk; cw;gj;jpahFk;. mitAk; ePu; fyitAld; NrUk;. 

,tw;wpd; nfhjpepiyAk; vjNdhypd; nfhjpepiy tPr;Rf;Fs; mlq;Fkhapd; vjNdhYld; 

$lNt Mtpahfp vjNdhy; mlq;fpAs;s tbjputj;Jld; NrUk;. 

,r;nrad;Kiwapd; KjyhtJ fha;r;rp tbapy;; (distillete) gpujhdkhf mlq;fpapUg;gJ 

nkjNdhy; MFk;. itd; kJrhuj;jpy; mlq;fpapUf;Fk; nkjNdhy; er;Rj;jdikAilaJ.

fha;r;rp tbj;jypd; ,uz;lhk; gFjpapy; gpujhdkhf mlq;fpapUg;gJ vjNdhy; MFk;. 

kpf cau; ntg;gepiyapy; fpilf;Fk; %d;whtJ gFjpapy; $bastpy; kJrhuk; mlq;fp 

apUf;Fk;. mJ gpAry; vz;nza; (Fusel oil) vdg;gLk;.
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1.12.3  rhw;Wj;ijyq;fs;; (Essential Oils)

jhtug; gjhu;j;jq;fspypUe;j gpupj;njLf;fg;gLk; ePupy; fiuahj Mtpg;gwg;Gs;s jputq;fs; 

rhw;Wj;ijyq;fs; vdg;gLk;.

eWkz nea;fs; mjhtJ rhw;Wj;ijyq;fs; czTfSf;F eWkz%l;Ltjhy; mt;TzT 

fspd; kPjhd tpUg;G mjpfupf;Fk;. NkYk;> clypy; thridj; jputpaq;fs; g+rpf;  

nfhs;syhdJ ftu;r;rp mjpfupf;f VJthFk;. ,d;iwa cyfpy; tzpfj;Jiwapy; thr-

idj; jputpaq;fs; kw;Wk; Rita+l;bfSf;F ey;y Nfs;tp cs;sJ. gz;ila muru;fs; 

$l thridj; jputpaq;fs; gad;gLj;jpajhf tuyhw;wpy; gjpthfpAs;sJ.

,t;thwhd thridj; jputpaq;fs; jhtuq;fs; kw;Wk; ; tpyq;FfspypUe;Jk;  

ngwg;gLk;  vspjpyhtpahFk; jd;ikAs;s vz;nza;fisf; nfhz;L jahupf;fg;gL 

fpd;wJ. ntt;NtW rhw;Wj; ijyq;fs; mtw;Wf;Nf cupj;jhd rpwg;ghd kzj;ijf; 

nfhz;bUf;Fk;.

fWth> fuhk;G> vz;nza;g;Gy;> Vyf;fha;> tpd;ufpuPd; Nghd;w jhtuq;fspd; gFjpfspyp 

Ue;Jk; rpy tpyq;FfspypUe;Jk; rhnwz;nza; ngwg;gLfpd;wJ. jhtuq;fisg; Nghd;Nw 

tpyq;FfspYk; mtw;wpd; tpNrl clw;gFjpfs; rhnwz;nza;fisf; nfhz;Ls;sd.

ml;ltiz:1.4 rhnwz;nza;; mlq;fpAs;s gFjpfSk;> mtw;Wf;fhd rpy cjhuzq;fSk;

 eWkz nea;    cjhuzk;
 mlq;fpAs;s gFjp

 Ntu;      fWth> ntl;bNtu;

 jz;L      re;jdk;

 gl;il     fWth

 ,iy      rpw;wndy;yh> fWth> Af;fypg;u];> Nrtpag;Gy; (Lemon grass), nfha;ah

 g+tUk;G     fuhk;G

 g+      ky;ypif> Nuhrh

 fha;      Njhil> vYkpr;ir

 tpj;J      Vyk;> rhjpf;fha; 

rhnwz;nza; gpupj;njLf;Fk; Kiwfs;

(1) nfhjpePuhtpf; fha;r;rp tbg;G (Steam distillation)
(2) fiug;ghd; gpupj;njLg;G (solvent extraction)
(3) mOj;Jjy; (Pressing)

nfhjpePuhtpf; fha;r;rp tbg;G

ngUk;ghyhd rhnwz;nza; tiffs; ntg;gk; fhuzkhfg; gpupifailaNth> gy; gFjpahf; 

fj;Jf;F cl;glf;$bait. vdNt mtw;iw cau; ntg;gepiyfs; tiu ntg;g Nkw;WtJ 

nghUj;jkhdjy;y. vdNt ,t;ntz;nza;fs; nfhjpePuhtpiaf; fha;r;rp tbj;jYf;F  

cl;gLj;jp> jho; ntg;gepiyfspy; gpupj;njLf;fg;gLk;. ,j;Njhw;wg;ghl;il gFjpaKf;f 
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tpjpapd; %yk; tpsf;fyhk;. rhnwz;nza; mlq;fpAs;s jhtug; gFjpfisAk; ePiuAk; 

nfhz;l njhFjpia ntg;gNkw;Wk;NghJ> mt;tpioaq;fs; Nrjkile;J vspjpyhtpahFk; 

Nru;itfs; tpLtpf;fg; gLk;. mj;njhFjpapd; thA tyaj;jpy; ePuhtpAk; vspjpyhtpahFk; 

Nru;itfSk; cz;L.  njhFjp nfhjpf;Fk; ntg;gepiyapy; ePuhtpapdhYk; rhnwz; 

nza; MtpapdhYk; Vw;gLj;jg; gLk; mKf;fq;fspd; $l;Lj;njhif Gw tspkz;ly 

mKf;fj;jwpFr; rkkhdJ. vdNt mt;ntg;gepiyapy;>

 ePuhtpapd; gFjpaKf;fk; (epuk;gpa MtpaKf;fk;) = PH2O

 rhnwz;nza; Mtpapd; gFjpaKf;fk; (epuk;gpa Mtp mKf;fk;) = PA
 xd;Wld; xd;W fyf;fhj njhFjpaps; nkhj;j mKf;fk; = P
 jhw;wdpd; gFjpaKf;f tpjpg;gb> nkhj;j mKf;fk;  P = PH2O + PA
  

P(nkhj;j mKf;fk;) tspkz;ly mKf;fj;Jf;Fr; rkkhFk;NghJ fyit nfhjpf;Fkhapd;> 

fyitapd; nfhjpepiyahdJ> J}a ePupdJk; rhnwz;nza;apdJk; nfhjpepiyia tplf; 

FiwthdJ. vdNt 100 0C ,w;Fk; eWkz nea;apd; nfhjpepiy Mfpa ,uz;ilAk;  

tplf; Fiwthd ntg;gepiyapy; eWkz nea;iaf; fha;r;rp tbj;Jg; ngwyhk;.

  

ghJfhg;Gf; Nfhy;

nfhjpePuhtp 

gpwg;ghf;fp

ePu;

xLq;fpa ePuhtp

ePu; ntspNawy;

ePu; cl;nry;yy;

cU: 1.21  nfhjpePuhtpf; fha;r;rp tbg;G %yk; eWkz nea; gpupj;njLj;jy;

rhnwz;nza; mlq;fpAs;s jhtug;gFjpfs; cs;s ghj;jpuj;jpDs; Ntwhf my;yJ  

nfhjpePuhtp gpwg;ghf;fp %yk; cw;gj;jp nra;ag;gLk; nfhjpePuhtp mDg;gg;gLk;. ,t;th-

whf Ntwhf my;yJ nfhjpePuhtp gpwg;ghf;fpapdhy; nfhjpePuhtpia mDg;Gtjhy; nfhjp 

ePuhtpapd; fdkhdg; gha;r;riyf; fl;Lg;gLj;j KbtJ Xu; mD$ykhFk;. ,t;thwhf> 

jhtug; gFjpfs; cs;s ghj;jpuj;jpDs; nfhjpePuhtp tUtjhy;> mf;nfhjpePuhtpapd; %yk; 

fpilf;Fk; ntg;gk; fhuzkhfj; jhtuf; fyq;fs; mope;J vspjpyhtpahFk; Nru;itfs; 

tpLtpf;fg;gLk;. Mtp xLq;Ftjhy; XusTf;F mq;F ePuhtp xd;W NrUk;. njhlu;e;Jk; 

ePuhtp tUk;NghJ jput Nkw;gug;gpd; Nkw;gFjpapy; ePuhtp> rhnwz;nza; Mtp Mfpa 

$Wfspd; MtpaKf;fq;fspd; $l;Lj;njhifapdJ nkhj;j mKf;fkhdJ tspkz;ly 

mKf;fj;Jf;Fr; rkkhFk; NghJ njhFjp nfhjpf;fj; njhlq;Fk;. mg;NghJ jhtug; 

gFjpfspy; cs;s rhnwz;nza;Ak; ePUld; Mtp tyaj;Jld; NrUk;. vt;thwhap-

Dk;> njhlu;r;rpahf ePuhtpj; jhiu gha;tjhy; ghj;jpuj;jpy; ,Ue;J ntspNaWk; thAj;  

jhiuapy; ePuhtpAk; rhnwz;nza; MtpAk; mlq;fpapUf;Fk;. ,e;j Mtpia xLf;fpnah 

d;wpd; Clhfr; nrYj;jpf; Fspur; nra;tjd; %yk; fha;r;rp tbj;j ePu;> rhnwz;nza;  

Mfpa ,uz;L jputg; gilfs; fpilf;Fk;. mg;gilfis vspjhf Ntwhf;fpf; nfhs;syhk;.
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fWth vz;nza;apy; mlq;fpAs;s gpujhd $Wfs;

• ,iy vz;nza;   - ,a+[pNdhy;

• gl;il vz;nza;   - rpdky;bifl;L

• Ntu; vz;nza;   - fw;g+uk;

rpj;jpundy;yh vz;nza;apy; mlq;fpAs;s gpujhd vz;nza;f;$W -  n[udpNahy;

fiug;ghd; Kiwapy; rhnwz;nza; gpupj;njLj;jy;

rhnwz;nza; ed;F fiuAk; fiug;ghndhd;wpy; fiuj;j gpd; gpupj;njLg;gNj ,k;Kiw 

apd; Nfhl;ghlhFk;. ePupy; ,r;rhnwz;nza;fspd; fiujpwd; kpff; FiwthdjhapDk;> 

Nrjdf; fiug;ghd;fspy; (cjhuzk;:- ngw;Nwhypak; <ju;> FNshNuhNghk;> njhYtPd;> 

vjNdhy;> ......) kpf ,yFthf mjpf mstpy; fiuAk; jd;ikAiladthFk;.

jhtug; gFjpfis ,t;thwhf xU fiug;ghdpy; ,l;Lf; FYf;Ftjhy;> mtw;wpy; mlq;fp 

As;s rhnwz;nza; mf;fiug;ghdpy; fiuAk;. gpd;du;> fiug;ghid Mtpahf;fpNah 

NtW KiwapNyh ntg;gNkw;wpa gpd; rhnwz;nza;ia Ntwhf;fpg; ngwyhk;.

mOj;Jjy; (Press)

jhtug; nghUspd; kPJ nghUj;jkhd msT mKf;fk; gpuNahfpg;gjd; %yk;  

mtw;wpy; mlq;fpAs;s vspjpyhtpahFk; vz;nza;iag; gpupj;njLf;fyhk;. Gwj;Jwp 

Q;rf;$ba xU nghUSld; Nru;j;J mOj;Jtjhy; rhnwz;nza;ahdJ mg;nghUsp 

dhy; Gwj;JwpQ;rg;gLk;. (cjhuzk;:- nkOF jltpa fz;zhbj; jl;Lf;fspuz;Lf;F 

,ilNa jhtug; gFjpfis itj;J mOj;Jtjhy; mtw;wpy; mlq;fpAs;s eWkz nea; 

nkOfpdhy; Gwj;JwpQ;rg;gLk;.) gpd;du; gpwpnjhU fiug;ghdpy; (<ju;) fiuar; nra;jgpd; 

eWkz nea; gpupj;njLf;fg;gLk;. mOj;Jjy; Kiw mupjhfNt gad;ghl;by; cs;sJ. 

mjw;fhd fhuzq;fs; tUkhW:

 (1)  fpilf;Fk; tpisT Fiwthdjhf ,Uj;jy;.

 (2)  rhnwz;nza;Ald; NtW Nrjdg; nghUs;fs; fye;jpUj;jy;.

Vyf;fha; tpj;Jf;fspypUe;J vz;nza; gpupj;njLg;gjw;fhf mOj;Jjy; KiwAk; gad; 

gLj;jg;gLtJz;L.

njd; khfhzj;ijr; Nru;e;j mk;gyhq;nfhil `pf;fLit> gj;Njfik Nghd;w gpuNj 

rq;fspNyNa gpujhdkhff; fWth ,iy vz;nza;g; gpupj;njLg;G Nkw;nfhs;sg;gL 

fpwJ. ,jw;fhf Kjypy; fWth ,iyfs; epoyhd Xu; ,lj;jpy; 2 my;yJ 3 ehs;fs; 

tiu ,sq;fhw;wpy; cyu tplg;gLk;. ,iyfis ,sq; fhw;wpy; cyu;j;jpg; gad;gLj; 

Jtjw;fhd fhuzk;> mtw;wpypUe;J ,yFthf vz;nza; gpupj;njLf;f KbjyhFk;. 

mjhtJ Gjpa ,iyfspy; ,Ue;J ngwtij tpl ,yFthf cyu;e;j ,iyfspypUe;J  

vz;nza; gpupj;njLf;fyhk;.

cyu;e;j ,iyfspd; Gwj;Njhy; ciltjhy;> fha;r;rp tbj;jypd;NghJ ,yFthf 

rhnwz;nza;ia Ntwhf;fpf; nfhs;syhk;. ,sk; ,iyfs; kw;Wk; Kjpu;r;rpaile;j 

,iyfis tpl eLj;ju taJs;s fWth ,iyfNs vz;nza; gpupj;njLg;gjw;F kpfg; 

nghUj;jkhdit.
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rpy fhyq;fSf;F Kd;du; tiu fWth vz;nza; fha;r;rp tbj;jYf;fhfr; nrg;Gf; 

nfhjpfyd;fs; gad;gLj;jg;gl;ld. fWth vz;nza;apy; mlq;fpAs;s ,a+rpNdhyh-

dJ nrg;Gld; jhf;fk; Guptjhy; vz;nza; fUik epwkhf khWtJ xU gpujp$ykhf 

mike;jJ. vdNt jw;fhyj;jpy; nrg;Gf; nfhjpfyDf;Fg; gjpyhf fiwapy; cUf;F 

my;yJ mYkpdpaf; nfhjpfyd;fs; gad;ghl;by; cs;sd.

rpw;wndy;yh (vz;nza;g;Gy;) nghJthf mk;ghe;Njhl;il khtl;lj;jpNyNa gapuplg; 

gLfpd;wJ. rpw;wndy;yh vz;nza;g;Gy; gpujhdkhf %d;W tifg;gLk;.

 (1)  rpw;nwz;nza;g;Gy;

 (2)  Nydgl;L vz;nza;g;Gy;

 (3)  Ngnuz;nza;g;Gy;

,tw;Ws; Kjypuz;L tiffSk; ,yq;iff;Nf cupa jhtuq;fshFk;. Ngnuz;nza;g;Gy; 

gpypg;igd; ehl;bypUe;J mwpKfQ; nra;ag;gl;l xU tifahFk;. vz;nza;g;Gy;ypy; 

n[udpNahy; vdg;gLk; Nru;itapy; mlq;fpAs;s msTfspNyNa mjd; ngWkjp jq;fp 

As;sJ. n[udpNahy; vd;gJ epuk;ghj mypgw;wpf;F mw;fNfhy; MFk;. Ngnuz;nza;g; 

Gy;ypd; n[udpNahy; mlf;fk; cau;thdjhifahy; mjw;fhd Nfs;tp cau;thff; 

fhzg;gLfpwJ.

1.12.4  capu; Bry; (Bio Diesel)

ngw;Nwhypa vupnghUs;fis tpidj;jpwdhd vupnghUshfg; gad;gLj;jf;$ba vQ;rpd; 

fs; cw;gj;jp nra;ag;gl;l gpd;du; Nghf;Ftuj;Jj; Jiw Jupj Kd;Ndw;wk; fz;lJ. 

etPd ehfupfj;jpd; gpujhd tY Kjy; ngw;Nwhypa vupnghUshFk;. ,yFthfTk;  

ghJfhg;ghfTk; gad;gLj;jj;jf;fjhfTk; ,Uj;jy; ,t;tif vupnghUs;fspd; tpNrl 

,ay;ghFk;. ,jd; tpisthfg; ngw;Nwhypag; gpupj;njLg;G Jupjkhf tpuptile;jJ.

ngw;Nwhypak; vupnghUs;fs; kPsg;GJg;gpf;f Kbahj xU rf;jp KjyhFk;. vdNt mz;kp 

j;Js;s vjpu;fhyj;jpy; cyfpy; ngw;Nwhypa vupnghUs;fs; jPu;e;JNghff;$ba epiy 

fhzg;gLfpwJ. NkYk; ngw;Nwhypa vupnghUs; jfdj;jpd;NghJ capu;r;RtLfshff; 

fhzg;gl;l fhgdhdJ fhgdPnuhl;irl;lhf khw;wkilAk;. mjd; tpisthf tspkz;ly 

CO2 ,d; msT cau;tNjhL> g+Nfhsk; ntg;gkiljy; Nghd;w #oYk; mr;RWj;jyhf 

mikAk; #oy; gpur;rpidfSk; cUthfpAs;sd. vdNt jw;NghJ kPsg;GJg;gpf;ff;$ba 

tsq;fisg; gad;gLj;jpr; rf;jp cw;gj;jp nra;jy; njhlu;ghff; ftdQ; nrYj;jg;gl;L 

tUfpd;wJ. capu;; Bry; vd;gJ mt;thwhd kPsg;GJg;gpf;ff;$ba Xu; vupnghUshFk;.

vspjpyhtpahfhj jhtu vz;nza;fisg; gad;gLj;jpNa capupay; Bry; cw;gj;jp 

nra;ag;gLfpd;wJ. jhtu vz;nza;fs; kPsg;GJg;gpf;ff;$ba ,aw;if tsq;fshFk;.

vdNt mjid vupj;jyhdJ tspkz;ly CO2    ,d; msT mjpfupf; ff; fhuzkhf 

khl;lhJ.
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cU: 1.22   capupay; Bry; cw;gj;jp

capu;; Bry; cw;gj;jpf;F nkjNdhy; mtrpakhdJ. ngw;Nwhypaf; ifj;njhopyp 

ypUe;J ngWk; Nru;itfspypUe;Nj nkjNdhy; ngwg;gLfpwJ. vdNt nkjNdhy;  

gad;gLj;jp cw;gj;jp nra;ag;gLk; capu;; BryhdJ 100%  kPsg;GJg;gpf;ff;$ba tsq;fisg; 

gad;gLj;jp cw;gj;jp nra;ag;gLk; capu;; Bry; md;W. vdNt Ez;zq;fpfisg;  

gad;gLj;jp fhNghitjNuw;iw my;yJ NtW capu;j;jpzpTfisf; nfhz;L nkjNdhy;  

cw;gj;jp nra;tJ Fwpj;Jf; ftdQ; nrYj;jg;gl;Ls;sJ. ,t;thwhf cw;gj;jp nra;ag;gLk;  

nkjNdhy; capupay; nkjNdhy; vdg;gLk;. capupay; nkjNdhiyg; gad;gLj;jp  

cw;gj;jp nra;ag;gLk; capu;;; BryhdJ 100%  kPsg;GJg;gpf;ff;$ba %yg;nghUs;fisf;  

nfhz;L cw;gj;jp nra;ag;gl;l capu;; Bry; MFk;.

jhtu vz;nza;fspy; mlq;fpAs;s %fpspriul;Lf;fs; %yNk capu;; Bry; cw;gj;jp 

nra;ag;gLfpd;wJ. mk;%fpspriul;by; mlq;fpAs;s nfhOg;gkpyg; gFjpia nkjpy; 

vRj;ju; FAME - Fattay Acid Methyl Ester  Mf khw;Wk; nrad;Kiw jpuhd;R vRj;j  

uhf;fj; jhf;fk; vdg;gLk;. xU vRj;ju; kw;nwhU vRj;juhf khw;wg;gLtNj ,q;F  

epfOtjhFk;. Cf;fpahf NaOH  gad;gLj;jg;gLk;. Njhd;Wk; capu;; BrYk;> fpsprNuhYk; 

xd;Wlndhd;W fyg;g jpy;iyahjyhy;> ,uz;L mtj;ijfshf Ntwhfpf; fhzg;gLk;. 

,e;j cw;gj;jpr; nrad; Kiwapd; gpujhd gf;f tpisT fpsprNuhy; MFk;. mjw;fika 

capu;; Bry; vd;gJ nfhOg;gkpyq;fspd; nkjapy; vRj;ju;fs; rpytw;wpd; fyitahFk;. 

mlu;j;jp Fiwthd capupay; BryhdJ fpsprNuhy; gil kPJ kpjf;Fk;. jhtu vz; 

nza;apy; RCOOH  tbt RahjPd nfhOg;gkpyq;fs; mlq;fpAs;sdthapd; NaOH  cld; 

jhf;fk; Gupe;J rtu;f;fhu khf (RCOONa) khw ,lKz;L. mt;thW rtu;f;fhuk; cw;gj; 

jpahFnkdpy; Eiu Njhd;W tNjhL> Cf;fpapd; njhopw;ghl;Lf;Fk; jlq;fy; Vw;gLk;. 

vdNt ,jw;fhfg; gad;gLj;Jk; jhtu vz;nza;fspy; RahjPd nfhOg;gkpy mlf;fk; 

2% (w/w) ,Yk; Fiwthdjhf ,Uj;jy; Ntz;Lk;. mkpyg; ngWkhdk; (acid volume) 
0.1 mg (KOH)g-1Mf ,Uj;jy; Ntz;Lk;.
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capu;; Bry; cw;gj;jpapd; mbg;gilahf rpy gbKiwfs; cs;sd.

gbKiw: 1 %yg;nghUshfg; gad;gLj;Jk; jhtu vz;nza;iag; gupfupj;jy;.

gbKiw: 2 Cf;fpf; fyit jahupj;jy;.

gbKiw: 3 %fpspriul;Lf;Fk; nkjNdhYf;Fk; ,ilNaahd jhf;fk; epfor; nra;jy;.

gbKiw: 4 tpisTfis Ntwhf;fy;.

gbKiw: 5 khRf;fslq;fpa capupa Briy NkYk; Rj;jpfupj;jy;.

gbKiw : 1

jhtu vz;nza;apy; mlq;fpAs;s RahjPd nfhOg;gkpyq;fSk; rtu;f;fhukhf; 

fYf;F cs;shFk; Nru;itfSk; ePf;fg;gLk;. ,jd; %yk; jpuhd;];vRj;juhf;fj; jhf;fk; 

%yk; cau; tpisTfs; ngwKbtNjhL> fpilf;Fk; capupay; Brypy; cau;jukpf;f  

J}a;ikiaAk; Ngzyhk;.

gbKiw : 2

nkjNdhypy; NaOH  Cf;fp fiuf;fg;gLtNj ,g;gbKiwapd;NghJ nra;ag;gLtjhFk;. 

gpd;du; ,f;fyit jpiufpspriul;Lld; (jhtu vz;nza;Ald;) Nru;f;fg;gLk;. ePu;fythj 

nkjNdhy; Mf ,Uj;jy; kpf Kf;fpakhdJ. gad;gLj;Jk; nkjNdhypd; msTk; kpf 

Kf;fpakhdJ. nkjNdhy; : %fpspriul;L tpfpjk; 1 : 3 MapDk; ,q;F nkjNdhy; 

nrhw;g msT $Ljyhfr; Nru;f;fg;gLk; jhf;fk; kPSe;jhf;fkhf ,Uj;jYk; tpis-

it mjpfupg;gjpy; mJ gq;fspg;Gr; nra;jYNk mjw;fhd fhuzq;fshFk;. vdpDk;  

nkjNdhy; kpifahfr; Nru;f;fg;gLtjpy;iy. nkjNdhy; kpifahf ,lg;gLkhapd;> capu;; 

Brypy; ,Ue;J nkjNdhiy Ntwhf;FtJ rw;Wf; fbdkhjhFk;. rhjhuz %fpspriul;  

Lf;fhf nghJthf MW gFjp nkjNdhy;  Nru;f;fg;gLk;.  fdtsTg;gb  xU  fdtsT   

nkjNdh Yld; 4 fdtsT %fpspriul;L Nru;f;fg;gLk;. NaOH  ,w;F Nkyjpfkhf KOH, Nrhbak;  
nknjhl;irl;L (NaOCH3) Nghd;w Nru;itfs; Vftpd Cf;fpfshfg; gad;gLj;jg;gLk;. 

NkYk; MgO, ZnO  Nghd;w Nru;itfs; gy;ypd Cf;fpfshfg; gad;gLj;jg;gLk;.

gbKiw : 3

kJrhuKk; jhtu vz;nza;Ak; xd;Wlndhd;W fyg;gjpy;iyahjyhy;> njhlu;r;rpahff; 

fyf;fpathW ntg;gepiyia 50 - 60 0C tPr;rpy; itj;jpUf;fg;gLk;. mg;NghJ jpuhd;RvRj;j 

uhf;fj; jhf;fk; fhuzkhf capupay; BrYk; fpsprNuhYk; tpisTfshff; fpilf;Fk;.

gbKiw : 4

gpujhd tpisTfs; xd;Wlndhd;W fyg;gjpy;iyahjyhy;> ,uz;L mtj;ijfSk;  

Ntwhff; fhzg;gLk;. Nkw;gilapy; capu;; BrYk;> jhf;fKwhj %fpspriul;L> ,U  

fpspriul;L kw;Wk; nrhw;g msTfspy; fpsprNuhy;> nkjNdhy; Mfpad mlq;fpap-

Uf;Fk;. fPo;g;gilapy; fpsprNuhYld; Nkyjpf nkjNdhYk; Cf;fpfSk; mlq;fpapUf;Fk;.  

mtj;ij Ntwhf;fj;jpd; gpd; ,g;gilfs; Ntwhf;fpg; ngwg;gLk;.
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gbKiw : 5

capu; Bry; mtj;ijia ePupy; fOTtjd; %yk; mt;ttj;ijapy; fiue;j  

epiyapy; cs;s fpsprNuhy;> nkjNdhy; Cf;fpfs; Mfpatw;iw ePf;fyhk;. ,Wjpahf 

mjpy; mlq;fpAs;s ePu; ntspNaw;wg;gLk;.

cw;gj;jpahFk; capu;  Bry;> fpsprNuhy; Mfpa ,uz;L gilfspYk; khRf;fshf  

kPjpahfTs;s CH3OH  mlq;fpapUf;f ,lKz;L. ,g;gilia Ntwhf;fpg; ngw;W  

ntg;g Nkw;Wtjd; %yk; mjpy; mlq;fpAs;s nkjNdhiy ePf;fyhk;. ,e;j  

nkjNdhiy kPz;Lk; gad;gLj;jyhk;;. capu; Brypy; khRf;fshf cs;s NaOH,   
fpsprNuhy; Mfpatw;iw ePf;fpa gpd;du; mjD}lhf ePiuf; Fkpopf;fr; nra;J Rj;jpfupf; 

fg;gLk;. gpd;du; capu; Brypy; Njq;fpAs;s ePu; (<uypg;G) ePf;fg;gLk;.

 

capupay; Bry;

fpsprNuhy;

capu; Bry; khjpupnahd;wpidj; jahupg;gjw;fhf Voj;jho 0.75 g NaOH ,id 25 g nkj 
Ndhypy; fiuj;Jg; ngw;w fiuriyAk; 250 g Nrhah vz;nza;iaAk; gad;gLj;jyhk;.

ngw;Nwhypak; vupnghUs;fs; kPsg;GJg;gpf;f Kbahj (Nonrenewable) xU rf;jp KjyhFk;. 

tiuaiwf;Fgl;l xU rf;jp tskhfpa ngw;Nwhypak;> Gtpapay; uPjpapy; cynfq;Fk; 

rPuhfg; guk;gpf; fhzg;gltpy;iy. vdNt gz;gLj;jh vz;nza;ahdJ ru;tNjr njhlu;G 

fspYk; ru;tNjr murpaypYk; typikkpf;f jPu;f;fkhd xU fhuzpahff; fhzg;gLfpwJ. 

mz;ikf;fhy tuyhw;wpy; <uhd;> <uhf;> rpupah Nghd;w ehLfis ikakhff; nfhz;L 

Aj;jq;fs;> Nkhjy;fs; Vw;gl;likf;fhd %y fhuzk; gz;gLj;jh vz;nza; MFk;. 

gz;gLj;jh vz;nza;ahdJ ngw;Nwhypak; vupnghUs;fs; cw;gj;jp nra;tjw;Fk; gf;f 

tpisTfshff; fpilf;Fk; Nrjdr; Nru;itfs; kUe;J cw;gj;jp> gpshj;jpf;F cw;gj;jp 

Mfpad nra;ag;gLtJk;> nraw;if ,wg;gu; cw;gj;jpf;Fj; Njitahd xUgFjpaq;fs; 

cw;gj;jp nra;ag;gLtjw;Fk; gad;gLj;jg;gLfpd;wikahy; ngw;Nwhypaf; ifj;njhopyh-

dJ etPd kdpj ehfupfj;jpd; ,af;fr; rf;jpahf cUntLj;Js;sJ. fhgdPnuhl;irl;bd; 

msT mjpfupj;Jr; nry;tjhy; g+Nfhsk; ntg;gkiljyhdJ etPd kdpj ehfupfk; vjpu; 

nfhz;Ls;s gpujhdkhd xU rthyhFk;.
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Nkyjpf mwpTf;fhf ...

kPsg;GJg;gpf;f Kbahj (Nonrenewable) xU tskhfpa ,e;j ngw;Nwhypa tsj;ij 

kdpjd; EfUk; Nfhyj;Jf;fika mJ Nja;tile;J nry;Yk; tpjk; njhlu;ghf  

fyhepjp vk;. Nf. `u;gl; vDk; ngsjpftpay; Jiw tpQ;Qhdp tptupj;Js;shu;. mtu; 

Kd;itj;Js;s nfhs;ifapd;gb (Hurbert Peak Theory)  ftdj;jpw; nfhs;sg;gLk;   

ahNjDk; Gtpapaw; gpuNjrj;jpy; ngw;Nwhypa vz;nza; cw;gj;jp tPjkhdJ fhyj;Jld; 

khWjyhdJ kzp tbtf; Nfhyj;jpNyNa (bell shaped) epfOk;. rdj;njhif mjpfup-

j;jy;> vupnghUs; Efu;T mjpfupj;jy; Mfpatw;Wld; $lNt ngw;Nwhypak; vupnghU 

Sf;fhd Nfs;tp mjpfupg;gjhy; gz;gLj;jh vz;nza; cw;gj;jpia (xU tUlj;jpy; 

cw;gj;jp nra;ag;gLk; gz;gLj;jh vz;nza; gPg;gha;fspd; vz;zpf;ifia) mjpfup-

f;f NeupLk;. cw;gj;jp tPjj;ij mjpfupj;jYld; $lNt vz;nza;f; fpzWfs; rhu;e;j 

gz;gLj;jh vz;nza;apd; msT tiuaiwg;gLtjd; tpisthf> cw;gj;jp tPjj;ij 

NkYk; mjpfupf;f Kbahj kl;lj;ij / epiyia milAk;. vdNt> xU tUlj;jpy;  

cw;gj;jp nra;ag;gLk; gz;gLj;jh vz;nza;g; gPg;gha;fspd; vz;zpf;if cr;rj;ij 

vl;Lk; Nfs;tp fhzg;gl;l NghjpYk; gz;gLj;jh vz;nza; tsk; tiuaiwf;Fl;gl;l-

jhifahy; cw;gj;jp tPjj;ij khwhj cr;r kl;lj;jpy; Ngzp tu Kbahj epiy Vw;gLk;. 

vdNt xU tUlj;jpy; cw;gj;jp nra;ag;gLk; gz;gLj;jh vz;nza;g; gPg;gha;fspd; 

vz;zpf;if gbg;gbahff; Fiwtile;J cw;gj;jp tPjj;jpy; tPo;r;rp (,wf;fk;) Vw;gLk;. 

mnkupf;f If;fpaf; FbauR cw;gj;jp nra;Ak; gz;gLj;jh vz;nza;g; gPg;gha;fspd; 

vz;zpf;if 1965 - 1970 fspy; cr;rj;ij milAk; vd 1965 N`u;gl; vLj;Jf; fhl;b-

dhu;. 1970 fopAk;NghJ ,e;j vjpu;T$wy; cWjpahfpaJ. g+Nfhs uPjpapy;> gz;gLj;jh 

vz;nza; cw;gj;jp 2000 Mk; Mz;by; cr;rj;ij vl;Lk; vd ,f;nfhs;if $wpAs;sJ. 

mjd; gpd;du;> Mz;nlhd;Wf;F cw;gj;jp nra;ag;gLk; gz;gLj;jh vz;nza;apd; msT 

Fiwtile;J nry;Yk;. vt;thwhapDk; 1995 ,d; gpd;du; gz;gLj;jh vz;nza; cw;g-

j;jp tPjkhdJ ,e;j khjpupia mbg;gilahff; nfhz;L> njuptpj;j tpjj;jpYk; rw;W 

NtWgl;l NghjpYk; mbg;gilapy; Nja;tile;J nry;Yk; tyaj;ijNa ehk; ,d;W 

fle;J nrd;w tz;zKs;Nshk;. Fwpg;ghff; Nfhska murpay; fhuzpfs;> khw;W 

tYrf;jp> vupnghUs; tpidj;jpwd; kpf;f vQ;rpd;fs; cw;gj;jp nra;ag;gl;lik Nghd;w 

tplaq;fs;> Nkw;gb Nja;tilAk; tPjk; rw;W NtWgl;likf;Ff; fhuzkhfpAs;sJ. 

fPNo cU 1.23 (a) ,y; gz;gLj;jh nea; cw;gj;jp njhlu;ghf Kd;itf;fg;gl;l N`u;gl; 

cr;r nea; tisap fhl;lg;gl;Ls;sJ.
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cU: 1.23 (b) 
 

Mz;L tYrf;jp cw;gj;jpr; nraw;wpl;lk; njhlu;ghf xy;Lit nfhs;ifapd; (Olduvai 
theory) gb Kd;itf;fg;gl;l xU tiuG cU: 1.23 (b) apy; fhl;lg;gl;Ls;sJ. ngUk;ghYk; 

1930 ,d; cw;gj;jpAk; 100 Mz;LfSf;Fg; gpd;du; mjhtJ 2030 ,d; cw;gj;jpAk; 100 

Mz;LfSf;Fg; gpd;du; mjhtJ 2030 ,y; cw;gj;jp nra;ag;gLk; vd vjpu;ghu;f;fg;gLk; 

tYrf;jp cw;gj;jpAk; ngUksTfSk; rkkhf ,lKz;L vdf; fUjg;gLfpd;wJ. mjd; 

fhuzkhfNt kPsg;GJg;gpf;fj;jf;f %yg;nghUs;fisg; gad;gLj;jp tYrf;jp neUf;fb-

f;Fj; jPu;T fhz;gjw;Fk; kPsg;GJg;gpf;ff;$ba %yg;nghUs;fis mbg;gilahff;  

nfhz;L gy;NtW Nrjdr; Nru;itfis cw;gj;jp nra;Ak; Kiwapay;fs; njhlu;ghfTk; 

cyfshtpa mstpy; ftdk; <u;f;fg;gl;Ls;sJ.
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1.13 ifj;njhopy;fshy; ntspNaw;wg;gLgit fhuzkhf epfOk;   

 tspkhriljypd; ,urhadtpay;

1.13.1  mkpy kio

kio vd;gJ ePu; tl;lj;jpd; (rf;fuj;jpd;) xU $whFk;. Gtp Nkw;gug;gpy; cs;s ntt;NtW 

ePu; Kjy;fspypUe;J Mtpahjy; fhuzkhf ePuhdJ tspkz;lyj;ij milAk;. mt;thA 

epiy ePuhdJ tspkz;lyj;jpy; ntt;NtW fhuzpfs; fhuzkhf xLq;fp kPz;Lk; Gtp 

Nkw;gug;ig miljy; gbT tPo;r;rp (precipitation) vdg;gLk;. gbT tPo;r;rp gy tbtq;f-
spy; epfOk;. ePu; jputkhf GtpNkw;gug;ig miljy; kiotPo;r;rp vdg;gLk;. mJ jpz;k 

epiyapy; Gtpia miljy; kiog;gdp (snow)  kw;Wk; gdpkio (hails)  vdg;gLk;. ,it 

jtpu nkd;%Lgdp> nts;Siwgdp Mf rpW Jzpf;iffshf (aerosol)  xLq;FtjhYk; 

ePu; Gtp Nkw;gug;ig milAk;. Nkw;gb ve;j topapy; Gtpia mile;jNghjpYk;> tsp-

kz;lyj; jpypUe;J Gtpf;Ff; fpilf;Fk; ePNu ePu;tl;lj;jpy; kpfr; Rj;jkhd ePu; MFk;. tsp-

kz;lyj;jpy; cs;s jpz;kj; Jzpf;iffSk; fiue;j epiyapy; cs;s rpy thAf;fshd  

O2, N2, CO2 MfpadTk; jtpu;e;j NtW ve;jg; gjhu;j;jKk; tspkz;ly ePupy; mlq;fp 

apUg;gjpy;iy. ,t;thwhf fiue;j epiyapy; cs;s thAf;fSs; fhgdPnuhl;irl;Nl 

ngupJk; ftdj;jpw;F cs;shfpAs;sJ. tspkz;ly fhgdPnuhl;irl;L ePupy; fiue;J> 

ePUld; Nru;e;J nkd;dkpy nkhd;whfpa fhgdpf;fkpyj;ijj; Njhw;Wtpg;gNj mjw;fhd 

fhuzk; MFk;.

  CO2(g)  +  H2O(l)   H2CO3(aq)

fhgdpf;fkpyk; rw;Wf; (eypthff;) $l;lw;gpupifaile;J ePUld; H+ mad;fisr; Nru;f;Fk;.

   H2CO3(aq)  H+(aq)  +  HCO3
-(aq)

,jd; tpisthf kioePupd; pH  ngWkhdkhdJ>  eLepiyahf ePupd; pH ngWkhdj;-
jpYk; rw;Wf; Fiwthff; fhzg;gLk;.

jw;NghJ tspapy; mlq;fpAs;s fhgdPnuhl;irl;Lf; fl;likg;ghfpa 400 mg dm-3my;yJ 

pH (0.004%) If; fUJk;NghJ kioePupd; ,opTg; pH  ngWkhdk; 5.6 MFk;. mjhtJ NtW 

ve;jr; nry;thf;Fk; ,y;yhjNghjpYk; kioePu; rw;W mkpyj;jd;ikAilajhFk;. ,e;j 

nrhw;g mkpyj;jd;ik ePu; tho; mq;fpfSf;Nfh> kdpjDf;Nfh> Vida ePu; njhlu;ghd 

nrad;KiwfSf;Nfh ghjfkhf miktjpy;iy. ,J xU rhjhuz epiyik MFk;.

vdpDk;> gy;NtW ,aw;ifahd kw;Wk; kdpjj; njhopw;ghLfs; fhuzkhf mkpyj; 

jd;ik cau;thd thAf;fs; tspkz;lyj;Jld; NrUk;. iejurdpd; mkpy xl;irl;L 

(NOX) thAf;fSk; ry;gupd; (fe;jfj;jpd;) mkpy xl;irl;L thAf;fSNk (SOX) mitah-

Fk;. iejurdpd; mkpy xl;irl;L thAf;fshf> iej;jpupf;nfhl;irl;L (NO), iejurdP 

nuhl;irl;L (NO2) Mfpatw;iwf; fUjyhk;. ry;gupd; (fe;jfj;jpd;) mkpyj;jd;ikAs;s 

thAepiy xl;irl;Lf;fshf fe;jftPnuhl;irl;L (SO2),  fe;jf%nthl;irl;L (SO3) 
Mfpatw;iwf; fUjyhk;.
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iejurdpd; mkpy thAf;fs; tspkz;lyj;jpd; ,aw;ifr; nrad;Kiwld; 

NrUk; topfs;

,aw;ifr; nrad;Kiwfs;

kpd;dypd;NghJ tspapy; cs;s iejurd; cau; ntg;gepiy epge;jidfspd; fPo; tsp-

kz;ly xl;rprDld; jhf;fk; Gupe;J NO, NO2  Mfpa thAf;fisg; gpwg;gpf;Fk;.

  N2(g)       +  O2(g)    2 NO(g)
  
  2 NO(g)  +  O2(g) 2 NO2(g)

NkYk; vupkiy ntbg;G> #oypy; thOk; iejurdpwf;f gw;wPupahf;fs; %yKk;  NO, 
NO2   cw;gj;jpahf;fg;gLk;.

NkYk; fhw;wpd;wpa epge;jidfspd; fPo; iejurd; mlq;fpAs;s Nru;itfis Nru;itfs; 

Ez;zq;fpg; gpupiff;F cs;shtjhy; cw;gj;jpahFk; mNkhdpah thA (NH3) tsp 
kz;lyj;jpy; xl;rpNaw;wkiltjhy; mkpyj;jd;ikahd thAepiy iejurd; Nru;it-

fisj; Njhw;Wtpf;Fk;.

,e;j rfy ,aw;ifr; nrad;Kiwfs; fhuzkhf tspkz;lyj;Jf;Ff; fpilf;Fk; mkpyj; 

jd;ikahd thAepiyr; Nru;itfspd; msT kpfr; nrhw;gkhdJ. mjd; fhuzkhf tsp-

kz;lyj;jpy; ,t;thwhd ,aw;ifahf cw;gj;jpahfpa iejurdpd; mkpyj;jd;ikAs;s 

thAf;fspd; fl;likg;G kpfr; rpwpa ngWkhdkhtNjhL> mJ kioePu; mkpyj;jd;ik 

ailtjpy; Fwpg;gplj;jf;f msTf;Fr; nry;thf;Fr; nrYj;Jtjpy;iy.

kdpjr; nraw;ghLfs;

iejurd; mlq;fpAs;s thAepiy mkpyr; Nru;itfis tspkz;lyj;jpy; tpLtpf;Fk; 

gpujhdkhd kdpjr; nraw;ghL thfdq;fisr; nrYj;Jtjw;fhf vupnghUisj; jfdQ; 

nra;jyhFk;. cl;jfd vQ;rpdpy; (thfd vQ;rpdpy;) kpf cau;thd mKf;fj;jpy; tspAk; 

jput vupnghUSk; cau; ntg;gepiyapd; fPo; jfdkilar; nra;ag;gl;L rf;jpfs; ngwg; 

gLk;. nghJthd epge;jidfspd; fPo;> jhf;fKwhj xU thAthfpa N2   thA ,t;th-

whd cau; ntg;g mKf;f epge;jidfspd; fPo; xl;rprDld; jhf;fk; Gupe;J gpujhdkhf 

iej;jpupf;F xl;irl;ilj; Njhw;Wtpf;Fk;. me;iej;jpupf;F xl;irl;L tspkz;lyj;jpy; 

NkYk; xl;rpNaw;w kile;J iejurdPnuhl;irl;ilj; Njhw;Wtpf;Fk;.

  N2(g)       +  O2(g)    2 NO(g)
  
  2 NO(g)  +  O2(g)   2 NO2(g)

kdpjr; nraw;ghLfs; fhuzkhfj; Njhd;Wk; mkpy NOX thAf;fs;> kioePu; mkpyj;-

jd;ik ngwf; fhuzkhFk;.
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fe;jfj;jpd; xl;irl;Lf;fs; tspkz;lyj;jpy; NrUk; topfs;

,aw;ifahd topfs;

vupkiy ntbg;gpd;NghJ rhk;gUk; fe;jftPnuhl;irl;Lk; mlq;fpa thAf;fs; ngUks 

tpy; tspkz;lyj;jpy; ntspaplg;gLk;. ,t;thAf;fs; Neubahf tspkz;lyj;Jld; NrUk;.

NkYk; fhw;wpd;wpa epge;jidfspd; fPo; rKj;jpuq;fs; kw;Wk; ePu;epiyfspd; mbj;-

jsj;jpy; milaypy; epfOk;. Ez;zq;fpj; njhopw;ghL fhuzkhf Ijurd; ry;igl;L 

thAit cw;gj;jp nra;Ak;. ,t;tsT tspkz;lyj;jpy; xl;rpNaw;wkiltjhy; fe;jftP 

nuhl;irl;ilj; Njhw;Wtpf;Fk;. vt;thwhapDk; vupkiy ntbg;G jtpu;e;jtplj;J H2S thA 
tspkz;lyj;jpy; xl;rpNaw;wkiltjd; tpisthf> cw;gj;jpahFk; SO2   thA tspkz;ly-

j;jpy; xU Fwpj;j re;ju;g;gj;jpy; SO2  nrwpT kpff; Fiwe;j ngWkhdj;ijNa ngWk;. 

,jd;NghJ ,aw;ifahf tspkz;lyj;Jld; NrUk; fe;jftPnuhl;irl;L kioePu; mkpyj; 

jd;ik ngWtjpy; nra;Ak; gq;fspg;G kpfkpff; FiwthdjhFk;. (vupkiy ntbg;gpd; 

gpd;du;> mJrhu;e;j rpy gpuNjrq;fspy; mkpykio nghope;jjhfTk; gjpthfpAs;sJ.)

kdpjr; nraw;ghLfshy;

gz;gLj;jh vz;nza;iar; Rj;jpfupg;gjhy; fpilf;Fk;  vspjpyhtpahFk; jd;ik Fiw 

thd vupnghUs; tiffshd> Bry;> vup vz;nza; Nghd;wtw;wpy; khRf;fshf fe;jfk; 

mlq;fpa Nru;itfs; fhzg;gLk;. fe;jfk; mlq;fpAs;s Nru;itfspd; jfdk; fhuzkhf 

,r;Nru;itfs; fe;jftPnuhl;irl;lhf khwp tspkz;lyj;Jld; NrUk;.

NkYk; epyf;fupAld; khRf;fshff; fhzg;gLk; %yfepiyf; fe;jfKk;> fe;jfr; Nru;itf-

Sk; (FeS)  epyf;fup jfdkilAk;NghJ xl;rpNaw;wkile;J SO2 Mf tspkz;lyj;jpy; 

NrUk;. ,e;j kdpjr; nraw;ghLfs; fhuzkhf cw;gj;jpahFk; SO2   MdJ ahNjDk; 

Fwpj;j ,lj;jpy; kpf mjpf mstpy; tspkz;lyj;Jld; NrUk;. ,jd; tpisthf>  

Fwpj;j ,lj;ijr; (cjhuzk;: epyf;fup kpd;Dw;gj;jp epiyak;) #oTs;s tspkz;lyj;jpd; 

fl;likg;gpy; mjpf mstpy; SO2   fhzg;glyhk;. ,J kdpjr; nraw;ghLfs; fhuzkhfj; 

Njhd;Wk; mkpy SOX MdJ kioePu; mkpyj;jd;ik ngwf; fhuzkhFk;.

mkpyr; Nru;itfs; kioePupd; pH  ngWkhdj;ijf; Fiwf;Fk; topfs;

vQ;rpdpy; epfOk; jfdj;jpd;NghJ NO   thA cw;gj;jpahFk;.

  N2(g)       +  O2(g)    2 NO(g)

thfdg; GifAld; ntspNaWk; NO  MdJ tspkz;lyj;jpy; NkYk; xl;rpNaw;wkile;J 

NO2  Ij; Njhw;Wtpf;Fk;.

  2 NO(g)  +  O2(g)         2 NO2(g)
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fhw;W}l;lKs;sNghJ ,e;j NO2   thA ePUld; Nru;e;J jhf;fKw;W td;dkpykhfpa HNO3I 

cw;gj;jp nra;Ak;.

   4 NO2(g)  +  2 H2O(l)  + O2(g)   4 HNO3(aq)

mj;NjhL tspAld; NrUk; SO2  thAthdJ NkYk; xl;rpNaw;wkile;J SO3 thAit 

cw;gj;jp nra;Ak;.

   2 SO2(g)  +  O2(g)         2 SO3(g)

,t;thW Njhd;Wk; SO3  ePUld; Nru;e;J jhf;fk; Gupe;J H2SO4 Ij; Njhw;Wtpf;Fk;. NkYk;> 

fhw;Nwhl;lKs;sNghJ SO2   thA ePuhtpAld; jhf;fk; Gupe;J H2SO4   Mf khWk;.

   SO3(g)   +  H2O(l)       H2SO4  (aq)

NkNy fpilj;j HNO3  , H2SO4  Mfpa Nru;itfs; td;dkpyq;fshFk;. mr;Nru;itfs; 

ePupd; g+uzkhf madhf;fkile;J ePUld; mjpf mstpy; H3O
+ mad;fisr; Nru;f;Fk;.

   HNO3(aq)   +     H2O(l)             H3O
+

 (aq)  + NO3
-(aq)

   H2SO4 (aq)  +  2 H2O(l)           2 H3O
+

 (aq)  + SO4
2-(aq)

,t;thwhf td;dkpyq;fs; %yk; ePUld; NrUk; H3O
+ mad;fs; fhuzkhf ePupd; pH 

ngWkhdkhdJ CO2   fiujy; fhuzkhfj; Njhd;Wk; fhgdpf; mkpyk; %yk; Fiw-

tile;j pH  ngWkhdj;jpYk; Fiwthd ngWkhdj;ij milAk;.

,t;thwhf kioePUld; td;dkpyq;fs; Nru;tjhy; pH   ngWkhdk; 5.6 ,Yk; Fiwe;j 

ngWkhdj;ij miljyhdJ tsp mkpyj;jd;ikailjy; mjhtJ mkpykio Vw;gly; 

vdg;gLk;. ,t;thwhd ePu; mjpf mstpy; mkpyj;jd;ik ngWtjhy; gy gpur;rpidfs; 

Njhd;wpAs;sd.

ePu; mkpyj;jd;ikailtjd; ghjpg;Gf;fs;

ePu;tho; mq;fpfs; ePupd; pH  ngWkhd khwY-

f;F mjpf czu;jpwidf; fhl;Lk;. vdNt 

ePupd; pH  ngWkhdk; rpwpa mstp NyDk; 

Fiwjy; ePu;tho; mq;fpfSf;Fg; ghjfkhd-

jhFk;. ,jd; tpisthf kPd;fSk; Vida 

ePu;tho; mq;fpfspdJk; elj;ijf; Nfhyq;fs; 

khw;wkiljy;> cWg;Gf;fspd; tsu;r;rp jilg; 

gLjy;> Kl;ilfSk; Kjpu;r;rp ailahj 

mq;fpfSk; mopjy; Nghd;wit epfOk;. 

mjhtJ capu;g; gy;tifik ghjpf;fg;gLk;.

NkYk; KUiff; fw;ghiwfis cUthf;Ftjpy; gq;fspg;Gr; nra;Ak; KUifg; nghypg; 

Gfs; Nghd;w tpyq;Ffs; ,wg;gjd; tpisthf> KUiff; fw;ghiwfs; Njhd;WtJ 

jilg;gLtJld; ntspwYf;Fk; MshFk;.

cU 1.24 -  ePu;tho; mq;fpfs; mopjy;
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NkYk;> fhl;Lg; gpuNjrq;fspy; njhlu;e;Jk; mkpykio nghoptjd; tpisthf jhtu 

,iyfspy; cs;s FNshnuhgpy; moptjhy; mj;jhtuq;fs; gbg;gbahf ,wf;Fk;. fhLf-

spy; jhtuq;fs; NkypUe;J fPohfg; gbg;gbahf ,wj;jyhdJ mkpykio fhuzkhf 

jhtuq;fs; moptijf; Fwpj;J epw;Fk; Xu; ,ay;ghFk;.

NkYk;>  mkpykio fhuzkhf kz;  

mkpyj; jd;ikailtjhy; kz;zpy; fiu 

ahj> kz; mikg;Gld; ,Wf;fkhfg; gpize;-

Js;s er;Rj; jd;ikahd cNyhf mad;f-

Sk; (Al3+, Cd2+, Cr2+, Hg2+) kw;Wk; NtW er;Rj; 
jd;ikahd mad; tiffSk; mkpyj; 

jd;ik fhuzkhff; fiue;J ePUld; NrUk;. 

,jd; tpisthf ePupy; mt;tad;fspd;  

nrwpT mjpfupg;gjhy; me;ePuhdJ mq;fpfs-

Jk; kdpjdJk; Efu; Tf;Fg; nghUj;jkw;w 

mjhtJ ghjfkhd epiyia milAk;.

cjhuzk;:- 

• ePupy; Al3+, Fe3+ kw;Wk; ghu cNyhfq;fspd; nrwpT mjpfupj;jy;. ,t;thwhd  

Al3+, Fe3+ cau; nrwpT ePu;tho; mq;fpfSf;F ngupJk; gag;gdthFk;.

• NkYk; kz;zpy; mlq;fpAs;s Ez;Nghriz %yfq;fshd Fe3+, Zn2+, Cu2+ Nghd;w 

cNyhf mad;fs; kioePupd; cau; mkpyj;jd;ikapd; Kd;dpiyapy; tpiuthff; 

fiue;J kz;zpypUe;J ntspNaWtjhy; kz;zpd; tsk; FiwtilAk;. 

• NkYk; cau; mkpyj;jd;ik fhuzkhf kz;zpy; cs;s fy;rpak;> kfdPrpak; 

kw;Wk; mYkpdpak; mlq;fpAs;s ghiwfSk; fdpaq;fSk; fiue;J mjpfkjpfkhf 

ePUld; Nru;tjhy; ePupd; td;ik mjpfupf;Fk;.

• mt;thNw> mkpyj;jd;ik fhuzkhf cNyhfj;jhyhd epu;khzpg;Gfspd; mupg;G 

Jupjkiltjhy; mtw;wpd; nghwpKiwr; rf;jp eyptiltNjhL MAl;fhyKk;  

FiwtilAk;.

• NkYk;> ryitf;fy; (khgps;) Nghd;w fy;rpak; fhgNdw;Wg; ghiwfspy; ,Ue;J 

cUthf;fg;gl;l rpiyfs; /   rpw;gq;fs; kw;Wk; Vida epu;khzpg;Gf;fs; Jupjkhf 

mupg;Gf;F cs;shtjhFk;. mtw;wpy; cs;s EZf;fkhd nrJf;fy; Ntiyg;  

ghLfs; J}u;e;J Nght NjhL mtw;wpd; tuyhw;Wg; ngWkhdKk; Fd;Wk;.

• NkYk; Rz;zf;fy; Nru;e;j rhe;ijAk; rPke;ijAk; gad;gLj;jp epu;khzpf;fg; 

gl;l tPLfs; Nghd;w fl;llq;fs; kw;Wk; epu;khzpg;Gf;fspd; typik / cWjpj; 

jd;ik FiwtilAk;. rhe;J> rPke;J Nghd;wtw;wpy; cs;s fiujpwd; Fiwthd  

fhgNdw;Wr; Nru;itfs; mkpykio kw;Wk; mkpy thAf;fs; fhuzkhf ed;F fiu 

Ae; jd;ikAs;s ry;Ngw;W kw;Wk; iej;jpNuw;Wr; Nru;itfshf khw;wkilfpd;wd.

2CaCO3 + 2SO2 + O2 + 2H2O                   2CaSO4.2H2O + 2CO2

cU 1.25 -  fhL mopjy;
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mkpy kioia ,opthf;Ftjw;F elj;jf;$ba nraw;ghLfs;

(1)  epyf;fup - Bry; tYrf;jp cw;gj;jp  epiyaq;fspy;  fe;jf  mlf;fk;   

Fiwthd epyf;fup kw;Wk; Bry; gad;gLj;Jjy;.

(2)  tYrf;jp cw;gj;jp epiyaq;fspypUe;J ntspNaWk; SO2 Nghd;w mkpy thAf;fis 

ntspNaw;Wtjw;fhfg; nghUj;jkhd Kiwfisf; ifahsy;.

  (i)  SO2 cld; jhf;fk; Gupaf;$ba gjhu;j;jq;fisr; Nru;j;J epyf;fupiaj;  

    jfdpj;jy;.

    (CaCO3  Fliclized bed combustion)
     CaCO3(s)  CaO(s) + CO2(g)

CaO(s) + SO2(g)  CaSO3(s)

  (ii) kpd;Dw;gj;jp  epiya  ntspg;gL  thAtpy; mlq;fpAs;s SO2    ,idj;   

  jpz;k epiyf;F khw;Wjy;.  (Ca(OH)2  cld; jhf;fKwr; nra;jy; %yk;  

   Lime  slurry  process)
Ca(OH)2(aq) + SO2(g)                     CaSO3(s) + H2O(l)

(3) epyf;fup> Bry; Mfpatw;Wf;Fg; gjpyhf #oy; Neakhd vupnghUs;fis my;yJ 

khw;W tYrf;jp %yq;fshd Qhapw;Wr;rf;jp> fhw;Wr;rf;jp> flyiyr;rf;jp> Gtpntg;gr; 

rf;jp> fUr;rf;jp Nghd;wtw;iwg; gad;gLj;Jjy;.

1.13.2  g+Nfhs ntg;gk; cau;jy;

,d;W Gtpapy; epfOk; rfy ,aw;ifahd nrad;Kiwfs; kw;Wk; kdpjdhy; nra;ag;gLk; 

rfy ,af;ftpay; nraw;ghLfSf;Fkhd rf;jpia toq;Fk; gpujhd rf;jp Kjy; #upad; 

MFk;. #upaDf;Fk; Gtp cl;gl rfy Nfhs;fSf;Fk; ,ilNa ntWikahd ntspNa 

fhzg; gLfpd;wJ. ,jd; tpisthf> #upa rf;jpahdJ fjpu;g;G tbtj;jpNyNa Gtpia 

milfpd;wJ. ,f;fjpu;g;ghdJ gpujhdkhf> fl;GydhFk; fjpu;g;G> nrq;fPo;f;fjpu;g;G kw;Wk; 

fopa+jhf; fjpu;g;ghfNt Gtpia milfpd;wJ. ,t;thwhff; fpilf;Fk; fjpu;g;Gr; rf;jp 

ahdJ Gtpapy; gy;NtW rf;jpepiy khw;wq;fSf;F cs;shfp> kPz;Lk; GtpapypUe;J 

ntspNawpr; nry;Yk;. mjhtJ Gtpapy; rf;jpr; rkdpiy fhzg;gLfpd;wJ.

,t;thwhfg; Gtpf;Ff; fpilf;Fk; fjpu;g;Gr; rf;jpahdJ Gtpapy; gy;NtW khw;wq;fSf;F 

cs;shtjd; tpisthf Gtpapy; ntg;gk; cUthFtNjhL  mt;ntg;gk; fhuzkhf Gtp 

ntg;gkile;J ahNjDk; ntg;gepiyia milAk;. #upadpypUe;J fpilf;Fk; rf;jpahdJ 

,t;thW khw;wq;fSf;F cs;shfp> kPz;Lk; ntspNawpr; nrd;W rkdpiyia milt-

jd; tpisthf> Gtp ntg;gNkWk; msT khwhJ fhzg;gLfpd;wJ. ,jd; tpisthf> 

xl;L nkhj;jkhff; fUJifapy; Gtpapd; ruhrup ntg;gepiy khwhg; ngWkhdj;ijg; 

ngWfpd;wJ. mg;ngWkhdk; mz;zsthf 15 nry;rpa]; ghif (15 0C) MFk;. vt;th-

whapDk;> Gtp jdJ mr;Rld; fhl;Lk; 23.5 ghifr; rha;T kw;Wk; mfyhq;fpy; mjd; 

mikT fhuzkhf Gtpapd; ntt;NtW gpuNjrq;fSf;Ff; fpilf;Fk; #upa rf;jpapd;  
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nrwpT NtWghL> gUtfhy NtWghL Nghd;w gy;NtW fhuzq;fshy; Gtpapd; ntt;NtW 

gpuNjrq;fSf;F ntt;NtW fhytPr;Rf;fspy; ntg;gepiy ntt;NtW ngWkhdq;fisg; 

ngWk;.

cjhuzk;:- kj;jpa Nfhl;il mz;kpj;j gpuNjrq;fspy; cau;thd ntg;g epiy 

fhzg;gLtNjhL> mJ Mz;L KOtjpYk; xU rPuhfff; fhzg;gLk;. kj;jpa  

Nfhl;bypUe;J mjpf kjpfkhf JUtg; gpuNjrq;fis Nehf;fpr; nry;Yk;NghJ gUtfhy 

khw;wk; ngupJk; jPtpu kiltNjhL Mz;by; ntg;gepiy mjpf mstpy; jsk;gYf;F 

cs;shFk;. (Nfhil fhyj;jpy; NkYk; JUtq;fis mz;kpa gpuNjrq;fspy; Mz;L 

KOtjpYk; mjpf Fspu; epyTk;.)

Gtpapd; ruhrup ntg;gepiyahfpa 15 nry;rpa]; ghif (15 0C) vd;gJ capupd; ,Ug;Gf;Fr; 

rhjfkhd epiyikahFk;. Gtpapy; ,e;jr; rhjfkhd ntg;gepiy fhzg;gLfpd;wik-

f;Fg; gpujhd fhuzk; Gtpapy; epfOk; gr;irtPl;L tpisT MFk;. Gtpapy; gr;irtPl;L 

tpistpd; typikahdJ> mq;F capupd; epyTiff;Fr; rhjfkhd rpwg;ghd ntg;ge-

piyiag; Ngzp tUtjw;Fj; Jizahf mikAk;.

gr;irtPl;L tpisT

gr;irtPl;L tpisT gw;wpf; fw;f Kd;du; ~gr;irtPL| vd;gJ ahJ vd tpsq;fpf;  

nfhs;Nthk;. ehk; midtUk; mwpe;J itj;Js;sjw;fpzq;f> tptrhag; gapu;fisr; 

nra;if gz;Z tjw;fhf> Fwpj;j gapupd; tho;f;iff; fhyk; KOtjpYk; ahNjDk;  

rpwg ;ghd ntg;gepiy fhzg;gLtJ mtrpakhFk;. ehk; Gtpapd; kj;jpa  

Nfhl;by; ,Ue;J kj;jpa mfyhq;Fg; gpuNjrq;fSf;Fr; nry;Yk;NghJ Mz;by; ,e;jr;  

rpwg;ghd ntg;g epiy fhzg;gLk; fhyg; gFjp gbg;gbahff; Fiwe;J nry;Yk;. 

JUtq;fis mz;kpj;j gpuNjrq;fis neUq;Fk; NghJ jhtu tsu;r;rpf;Fj; Njitahd  

rpwg;ghd ntg;gepiyiaf;  nfhz;l fhyg;gFjp  kpff; FWfpajhifahy; mg;gpuNjrq; 

fspy; nghJthfj; jhtuq;fs; tsu;t-

jpy;iy. tsUk; jhtuq;fs; $l kpff; 

FWfpa MAl;fhyj;ijf; nfhz;lit 

ahFk;. (cjhuzk;:- Je;jpuh (Tundra)  
gpuNjrq;fspy; tsUk; jhtuq;fspd; 

MAl;fhyk; 2 - 3 thuq;fs; khj;jpuNkah-

Fk;). NkYk; kiyehl;Lg; gpuNjrq;fspy; 

Mz;L KOtjpYk; Fiwe;j ntg;gepiy-

Na fhzg; gLk;. (cjhuzk;:- Etnuypah>  

gz;lhutis Nghd;w gpuNjrq;fs;).

mjw;fika ahNjDk; gpuNjrj;jpy; ahNjDk; gapUf;Fj; Njitahd rpwg;ghd ntg;g 

epiy fhzg;gLk; fhytPr;R mg;gapupd; MAl;fhyj;ij tplf; Fiwthdjhapd;> Fwpj;j 

cU 1.26 -  gr;irtPnlhd;W
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mg;gapiu mg;gpuNjrj;jpy; nra;if gz;ZtJ fbdkhdJ. vdpDk;> mt;thwhd gpuN-

jrq;fspy; ghJfhf;fg;gl;l kidnahd;wpDs; Nkw;gb rpwg;ghd ntg;gepiy fhzg;gLk; 

fhy tPr;irg; Gwj;NjapUe;J ntg;gk; toq;fhj epiyapy; ePbj;Jf; nfhs;tNj gr;ir 

tPl;bd; %yk; nra;ag;gLtjhFk;. gr;irtPl;bDs;Ns epyTk; ntg;gepiyahdJ> mjw;F 

ntspNa fhzg;gLk; ntg;gepiyia tpl 2 - 6 nry;rpa]; ghif cau;thdjhFk;. ,jd; 

tpisthf> Gw ntg;gepiy rpwg;G ntg;gepiyapYk; FiwthdjhapDk;> gr;irtPl;bDs; 

Fwpj;j rpwg;ghd ntg;gepiyiag; Ngzptuyhk;. ,jd; tpisthf> gr;ir tPl;bDs; 

Fwpj;j rpwg;ghd ntg;gepiy fhzg;gLk; fhytPr;irg; nghJthd #oiy tpl 2 - 3 

thu fhyk; ePbj;Jf; nfhs;syhk;. ,J vt;thW epfo;fpd;wJ vd Nehf;FNthk;.

gr;irtPl;bd; njhopw;ghL

gr;irtPL vd;gJ Vwj;jho Kw;WKOjhfg; ghJfhf;fg;gl;l xU tPlhf miktJld;> mjd; 

$iuAk; Rtu;fSk;> #upa xsp CLGftplf;$bathwhf xspa+LGftpLk; jd;ikAs;s 

nghUnshd;wpdhy; Mf;fg;gl;bUf;Fk;. ,e;j xspa+LGftpLk; jd;ikAs;s nghUspd; 

Clhf #upadpypUe;J tUk; fl;GydhFk; kw;Wk; fopa+jhf; fjpu;fs; gr;irtPl;bDs; GFk;. 

gr;irtPl;bDs; cs;s kz;zpdhYk; NtW nghUs;fshYk; ,f;fjpu;g;G cwpQ;rg;gLk;. 

,t;thW cwpQ;rg;gLk; fjpu;g;G> rf;jp Fiwthd fopa+jh my;yJ fl;GydhF fjpu;g;ghf 

kPsf; fjpu;f;fg;gLk;. ,t;thW kPsf; fjpu;f;Fk;NghJ cwpQ;rpa fjpu;g;Gr; rf;jpapd; xU 

gFjp nrq;fPo;f; fjpu;g;ghf kPsf; fjpu;f;fg;gLk;. gr;irtPl;bd; $iu kw;Wk;  Rtu;fS-

f;fhfg; gad;gLj;jg;gLk; kiwg;Gg; glyk;> fl;GydhF kw;Wk; fopa+jhf; fjpu;g;Gf;fs; 

CLGff;$ba thwhfTk;> nrq;fPo;f; fjpu;fisj; njwpf;fr; nra;Ak; tifapNyNa njupT 

nra;ag;gLk;. ,t;thwhf nrq;fPo;f; fjpu;g;Gfs; mjpf Neuk; gr;irtPl;bDs; njwpg;Gf;F 

cs;shFk;NghJ gr;irtPl;bDs; cs;s CO2  kw;Wk; ePuhtp %yk; mf;fjpu;fs; mfj;J 

wpQ;rg;gl;L ntg;gkhf khw;wpg; gr;irtPl;bDs; ntg;gepiyia mjpfupf;fr; nra;Ak;. ,J 

gr;irtPl;bDs; epfOk; nrad;KiwahFk;. vkJ Gtpapy; cs;s tspkz;lyKk; Xus-

Tf;Fg; gr;irtPl;bd; njhopw;ghl;il xj;j nrad;Kiwiaf; fhl;Lfpd;wJ. ,J Gtpapd; 

gr;irtPl;L tpisT vdg;gLk;.

Gtpapd; gr;irtPl;L tpisT

#upadpy; ,Ue;J Gtpf;Ff; fpilf;Fk; #upaf; fjpu;g;G gpujhdkhff; fopa+jh kw;Wk; 

fl;GydhFk; fjpu;g;G tyaj;jpDs; mlq;Fk;. ,tw;Ws; fopa+jh tyaj;jpy; mlq;Fk; 

fjpu;g;Gf;fspd; ngUk;gFjp> cau; tspkz;lyj;jpy; cwpQ;rg;gl;L tpLfpd;wikahy; 

kpfr; rpwpjsT fjpu;g;Ng Gtpia milAk;. rf;jp kpff; Fiwthd fopa+jhf; fjpu;fs; 

khj;jpuNk mt;thwhfg; Gtpia milAk;. ,t;thwhfg; Gtpia milAk; fl;GydhF 

fjpu;fSk;> Fiwthf rf;jp nfhz;l fopa+jhf; fjpu;fSk; gr;irtPl;bw; Nghd;W Gtp 

Nkw;gug;gpdhy; (kz;zpdhy;) cwpQ;rg;gl;Lf; Fiwthd rf;jp nfhz;l fjpu;g;Gf;fshf 

ntsptplg;gLk;.  ,t;thW ntspNaWk; fl;GydhF fjpu;fs; fzprkhd khw;wq;fSf;F 

cs;shfhJ> GtpapypUe;J thd;ntspiar; nrd;wilAk;. vdpDk; ntspNawpa nrq;fPo;f; 
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fjpu;g;Gfs; tspapy; cs;s rpy thAf;fshy; cwpQ;;rg;gl ,lKz;L. mjp\;ltrkhf  

Gtpapy; cs;s gpujhd thAf;fshd N2 (78%), O2 (21%),  Ar (1%) Mfpa thAf;fshy; ,e;j 

nrq;fPo;f; fjpu;fis cwpQ;r KbahJ. mt;thwhf Gtp tspkz;lyj;jpd; 99% ,w;Fk; 

Nkyhf cs;s ,g;gpujhd thAf;fs; nrq;fPo;f; fjpu;fis cwpQ;rpf; nfhs;Skhdhy;> 

vkJ ,g;Gtpapd; ntg;gepiy kpf cau;thd ngWkhdj;ijg; ngw;wpUf;Fk;.

gr;irtPl;L thAf;fs;

tspkz;lyj;jpy; cs;s nrq;fPo;f; fjpu;fis cwpQ;rf;$badTk;> ePz;lfhyk; tspkz;l-

j;jpy; cWjpahff; fhzg;gLtdTkhd thAf;fNs gr;irtPl;L thAf;fs; vdg;gLfpd;wd.

ve;jnthU %d;W mZf;fis my;yJ mjpYk; Nkw;gl;l mZf;fisf; nfhz;l thA 

tpdhYk; nrq;fPo;f; fjpu;fis cwpQ;r KbAk;. NkYk; gy;ypd <uZ nfhz;l thAf;f-

shYk; (CO)  nrq;fPo;f; fjpu;fis cwpQ;r KbAk;. rk <uZ (N2, O2) kw;Wk; XuZ 

(Ar) thAf; fSf;Fk; nrq;fPo;f; fjpu;fis cwpQ;r KbahJ. mjw;fika XuZ my;yh 

kw;Wk; rk <uZ my;yhj ve;jnthU thAtpdhYk; nrq;fPo;f; fjpu;fis cwpQ;r KbAk;. 

vdpDk; GtpapdJ tspkz;lyj;jpy; gr;ir thAthfr; nraw;gLtjw;nfdpd;> mt;thA 

gpd;tUk; ,ay;Gfisf; nfhz;bUj;jy; Ntz;Lk;.

 (1) nrq;fPo;f; fjpu;fis cwpQ;Rk; jd;ikiaf; nfhz;bUj;jy;.

 (2) tspkz;lyj;jpy;  ePz;lfhyk;  cWjpahf  ,Uf;ff;$ba   

  jd;ikiaf;  nfhz;bUj;jy;.

tspkz;lyj;jpy; cs;s nrq;fPo;f; fjpu;fis cwpQ;r KbAkhapDk;> epiyNgww;w 

mjhtJ cWjpaw;w my;yJ FWfpa fhyk; khj;jpuNk fhzg;glf;$ba thAf;fs; 

gr;irtPl;L thAf;fshff; fUjg;gLtjpy;iy. Nkw;gb tplaq;fspd;gb Gtpapy; fhzg;gLk; 

gpujhd gr;irtPl;L thAf;fs; gpd;tUkhW:

 (1) ePuhtp (H2O)
 (2) fhgdPnuhl;irl;L (CO2)
 (3) nkNjd; (CH4)
 (4) iej;jpunrhl;irl;L (N2O)
 (5) Mtpahfj;jf;f myrd; Nru;e;j IjNuhf;fhgd; (CFC, HFC, HCFC)

tspkz;lyj;jpy; XusTf;Ff; fhzg;gl;lNghjpYk; SO2, NO2, NO, CO Nghd;w thAf;fs; 
tspkz;lyj;jpy; epyTk; fhyk; (MAl;fhyk;) kpfr; rpwpajhifahy; mtw;wpdhy;  

nrq;fPo;f; fjpu;fis cwpQ;r KbAkhapDk; $l mit gr;irtPl;L thAf;fshff; fU-

jg;gLtjpy;iy. Nkw;gb rfy thAf;fSs; myrd;Nru; IjNuhf;fhgd;fs; jtpu;e;j Vida 

vy;yh thAf;fSk; ,aw;ifapy; fhzg;gLk; thAf;fs; MFk;.

Nkw;Fwpg;gpl;l gr;irtPl;L thAf;fs;> Gtpapdhy; kPsf; fjpuhf;fg;gLk; nrq;fPo;f;  

fjpu;fis cwpQ;rp Gtpapy; mjpf Neuk; gw;wp itj;jpUg;gjd; fhuzkhf Gtp ntg;gk-

ilAk;. ,t;thwhf ntg;gNkWjy; rkdpiyg;gLj;jg;gLtjd; tpisNt> Gtpapd; ruhrup 
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ntg;gepiy 15 nry;rpa]; ghifahf (15 0C) Ngzg;gl;L tUfpd;wikahFk;. mjhtJ 

Gtpapy; fhzg;gLk; gr;irtPl;L tpisthdJ> capupd; ,Ug;Gf;Fj; Njitahd xU 

rhjfkhd fhuzp MFk;.

vkJ Qhapw;Wj; njhFjpapy; cs;s ntg;gk; kpff; $ba Nfhs; #upaDf;F fpl;ba  

Nfhshfpa Gjd; md;W. khwhf> #upadpy; ,Ue;J ,uz;lhtjhf mike;Js;s  

nts;sp ntg;gk; $ba NfhshFk;. GjDf;Ff; fpilf;Fk; #upa rf;jpapd; Vwj;jho 

25% msT #upa rf;jpNa nts;spf;Ff; fpilf;fpd;wJ. vdpDk; nts;sp ntg;gk; $ba  

Nfhshff; fhzg;gLtjw;fhd fhuzk; mjpy; epfOk; typikkpf;f gr;irtPl;L tpisthFk;.  

nts;spapdJ tspkz;lyj;jpd; Vwj;jho 95% khd gFjp CO2  thAtpdhyhdJ. ,jd; 

tpisthf nts;sp Nfhspd; tspkz;lyk; kpfkpf mjpfkhfr; nrq;fPo;f; fjpu;fis 

cwpQ;rpf; nfhs;tjhy; mq;F typikahd gr;irtPl;L tpisT fhzg;gLk;. ,jd;  

tpisthf nts;sp Nfhs;> #upadpy; ,Ue;J ,uz;lhtjhf mike;Js;sNghjpYk; 

Qhapw;Wj; njhFjpapd; kpf ntg;gkhd Nfhs; vDk; rpwg;igg; ngw;Ws;sJ.

vkJ Gtpapy; cs;s gr;irtPl;L thAf;fspd; rjtPj msTfs; fPNo jug;gl;Ls;sd.

ml;ltiz - 1.5: Gtpapy; cs;s gr;irtPl;L thAf;fspd; rjtPjq;fs;

        

gr;irtPl;L thA     rjtPjk;

ePuhtp (%)      0.001 - 0.5
fhgdPnuhl;irl;L (ppm)    415
nkNjd; (ppb)     1745
iej;jpunrhl;irl;L (ppb)    315
Mtpg;gwg;Gs;s myrd;Nru; IjNuhf;fhgd; 

(CFC, HFC, HCFC) (ppt)    53.3
  

 

vkJ Gtpapy; gr;irtPl;L thAf;fspd; rjtPjk; caUkhapd; ahJ epfOk;? ,t;thwhf 

gr;irtPl;L thAf;fspd; rjtPjk; caUkhapd;> mg;gr;irtPl;L thAf;fshy; mjpfkjpfkhf 

nrq;fPo;f; fjpu;fs; cwpQ;rg;gLfpd;wikahy; Gtpapy; Nkyjpf ntg;gk; cw;gj;jpahf;f-

g;gl;L  mt;ntg;gk; mjpf fhytPr;rpDs; Gtpapy; Rw;Nwhl;lkhfr; nry;Yk;. mjpf Neuk; 

Rw;Nwhl;l khfr; nry;Yk; ,t;ntg;gk; fhuzkhf Gtpapd; ntg;gepiy caUtNj ,jd; 

,Wjp tpisthf mikAk;.

ifj;njhopy; tpUj;jpAld; $lNt kdpjd; nra;Ak; gy;NtW ifj;njhopw; nraw;ghLfs; 

fhuzkhfg; gr;irtPl;L thAf;fspd; fl;likg;G gbg;gbahf mjpfupj;Jr; nry;fpd;wJ. 

,J ifj;njhopw; Gul;rpAld; Muk;gpj;J ,uz;lhk; cyf Aj;jj;jpd; gpd;du; Vw;gl;l 

ifj;njhopy; kWkyu;r;rpAld; $lNt Jupjkhf mjpfupj;jJ.
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ml;ltiz - 1.6: ifj;njhopw;Gul;rpf;F Kd;dUk; jw;fhyj;jpYk; gr;irtPl;L thAf;f-

spd;     fl;likg;G NtWghLfs;

thA            1750 ,y; fhzg;gl;l    jw;Nghija ngWkhdk;
          ngWkhdk;       (fdtsT rjtPjk;)
          (fdtsT rjtPjk;)
 

CO2            0.028         0.041
CH4            0.00007        0.00018
N2O            0.000027        0.0000318
Mtpg;gwg;Gs;s mad;Nru; IjNuhf;fhgd;  0          0.00000000533

Nkw ;gb ml;ltizapd;gb> rfy gpujhd gr ;irtPl ;L thAf;fsJk; rj 

tPjk; kpfkpf mjpfupj;Js;sikiaf; fhz Kbfpd;wJ. Gtpapd; tspkz;ly-

j;jpy; cs;s ePuhtp apd; msT FWfpa fhyuPjpapYk; Gtpapaw; fhuzp 

fSf;F Vw;gTk;> NtW thdpiyf; fhuzpfSf;F mikthfTk; NtWgl;l  

NghjpYk; ePz;lfhy uPjpapy; fUJk; NghJ 

Gtpapd; xl;Lnkhj;j ePuhtpapd; msT  

khwhJ fhzg;gLk;. vdNt ePuhtpahdJ 

gr;ir tPl;L thAthf ,Ue;jNghjpYk;> mJ  

Nfhska ntg;gepiy caUtjpy; gq;fspg;Gr; 

nra;tjpy;iy. Gtpapd; gr;irtPl;L thAf;fs; 

mjpfupg;gjd; tpisthf Gtpapd; ntg;gepiy 

1750 Mk; Mz;bypUe;J 0.95 nry;rpa]; 

ghifapdhy; cau;e;Js;sJ. ,e;j mjpfupg;G 

1950 Mk; Mz;bd; gpd;du; ,g;ngWkhdk; 

0.65 ghif nry;rpa]; Mf cs;sJ. ,jw;fika g+Nfhs ntg;gk; cau;tiljyhdJ> 

fle;j mz;kpa rpy jrhg;jq;fspy; Jupjkhf cau;e;Js;sJ vd;g ijf; fhz Kbfp-

d;wJ.  

gr;irtPl;L thAf;fspd; nrwpT mjpfupj;jikf;Ff; fhuzkhfpAs;s kdpjr; 

nraw;ghLfs;

fhgdPnuhl;irl;L (CO2)

rf;jpj; Njitfis <Lnra;tjw;fhf mjpfkjpfkhf capu;r;Rtl;L vupnghUs;fisj; 

jfdpj;jy;> mjpfkjpfkhf epyf;fup kw;Wk; ngw;Nwhy; vupnghUs;fisj; jfdpj;jy;  

Nghd;wit fhuzkhf gy kpy;ypad; Mz;Lfshf> Gtpapd; cs;Ns capu;g;gpd;wpf; 

fple;j ,e;j fhgd; Njf;fq;fs; FWfpa fhyj;jpy; jfdQ; nra;ag;gl;L tspkz;lyj;-

jpy; CO2 Nru;f;fg;gl;lJ. ,t;thwhf tspkz;lyj;Jld; CO2 Nru;f;fg;gLk; Ntfj;ijtpl> 

tspkz;lyj;jpypUe;J CO2  ntspNaw;wg;gLk; Ntfk; Fiwthf ,Ug;gjd; tpisthf 

tspkz;lyj;jpy; CO2  thA xd;W NrUk; epiyik Vw;gLk;.

cU 1.27- Gtp ntg;gkiljypd; tpisnthd;W



 f.ngh.j.(c/j) ,urhadk;: myF 14   ifj;njhopy; ,urhadKk; #oy; khrhf;fKk;

72

NkYk;> mjpfkjpfkhf ,lk;ngWk; fhlopg;Gf; fhuzkhfj; jwpj;J tPo;j;jg;gLk; kuq;f-

spy; gy E}W Mz;L fhyk; gjpe;jpUe;j fhgd; Njf;fq;fs;> Ez;zq;fpj; jhf;fq;fs; 

fhuzkhfg; gpupifaile;J> rpy Mz;L fhyj;Js; tspkz;lyj;Jld; Nru;jYk; tsp-

kz;lyj;jpy; CO2   thAr; rjtPjk; mjpfkhff; fhuzkhfpd;wJ.

nkNjd; (CH4)

#oypy; xOq;fpd;wp cf;Fk; Nrjdg; nghUs;fs; xd;W Nru;tjhy;> mr;Nrjdg;  

nghUs;fs; fhw;wpd;wpa gw;wPupahf;fs; %yk; gpupf;fg;gLtjdhy; nkNjd; thA cw;gj;-

jpahFk;. efuf; fopTfisg; ghupa Ftpay;fshff; Ftpj;J itj;jYk; mjpfkhf nkNjd; 

cw;gj;jpahff; fhuzkhFk;. NkYk; rJg;G epyq;fs; kw;Wk; ePu; rhu;e;j tptrhak; (new; 

nra;if) fhuzkhfTk; Nrjdg; nghUs;fs; fhw;wpd;wpa epiyapy; gpupifailtjhYk; 

nkNjd; cw;gj;jpahFk;.

NkYk;> khL> ML> nrk;kwp ML Nghd;w ,iukPl;Fk; tpyq;Ffspd; Fly;fspDs; jhtug; 

nghUs;fs; fhw;wpd;wpa epge;jidfspd; fPo; gw;wPupahf;fspdhy; gpupf;fg;gLtjhYk; nkN-

jd; cw;gj;jpahfpd;wJ. mjw;fika> ,t;thwhd tpyq;Ffis tzpf Nehf;fj;Jf;fhf 

mjpfkjpfkhf tsu;g;gJk; tspkz;lyj;Jld; mjpfkjpfkhf nkNjd; thA Nru;tjw;Ff; 

fhuzkhfpd;wJ. NkYk;> gz;gLj;jh vz;nza; mfo;tpd;NghJ> mg;gz;gLj;jh vz;n-

za;g; gbTfis mz;kpf; fhzg;gLk;. ,aw;if thAthff; fhzg;gLk; nkNjd; thA 

tspkz;lyj; Jld; Nru;tjhYk; tspkz;lyj;jpy; nkNjd; thAtpd; msT mjpfupf;Fk;.

iejunrhl;irl;L (N2O)

iejurd; mlq;fpAs;s Nru;itfs; kPJ gw;wPupahf;fspd; njhopw;ghL fhuzkhfNt gpu-

jhdkhf tspkz;lyj;Jld; iejunrhl;irl;L Nru;fpd;wJ. tptrhaj;jpd;NghJ gris 

ahf kz;Zld; Nru;f;fg;gLk; iejurd; Nru;itfs; kPJ gw;wPupahf;fspd; njhopw;ghL 

fhuzkhf N2O   thA cw;gj;jpahFk;.

thAepiy myrd;Nru;e;j IjNuhf;fhgd;fs; (CFC, HFC, HCFC)

myrd;Nru;e;j IjNuhf;fhgd;fs;> typikkpf;f gr;irtPl;L thAf;fshFk;. ,tw;wpd; 

typik fhgdPnuhl;irl;bYk; (CO2) gj;jhapuk; (10 000) klq;F cau;thdJ. ,jdhy; 

myrd; Nru;e;j IjNuhf;fhgd;fs; tspkz;lyj;jpy; kpfr; nrhw;g mstpy; fhzg;gl;l-

NghjpYk;> mtw;wpd; cau;thd typik fhuzkhf g+Nfhsk; ntg;gNkWtjpy; mit 

fzprkhd gq;fspg;igr; nra;fpd;wd.

myrd;Nru;e;j IjNuhf;fhgd;fs; ,aw;ifapy; kpfkpff; FiwthfNt cs;sd. g+Nfhs 

ntg;gk; cau;tjpy; gq;fspg;Gr; nra;Ak; myrd;Nru; Nru;itfs; tUkhW:

 (1) FNshNuhGNshNuh fhgd; (CFC)
 (2) IjNuhFNshNuhGNshNuh fhgd; (HCFC)
 (3) IjNuhGNshNuh fhgd; (HFC)
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     HCFC 22   HCFC 123    HFC 32              HFC 134 a
           cU 1.28 -  myrd;rhu; IjNuhfhgd; %yf;$Wfs; rpy

,e;j %d;W Nru;it tiffSk; kdpjdhy; njhFf;fg;gLk; Nru;itfshFk;. ,it> tspg; 

gjdhf;fpfspYk; FspNuw;wpfspYk; Fspu;j;Jk; thAf;fshfg; gad;gLfpd;wd. Ez;Lis 

nfhz;l gpshj;jpf;F cw;gj;jpapd;NghJ nghq;fr; nra;Ak; thAthfTk;> gPilnfhy;yp 

kw;Wk; rptpWk; tif thridj; jputpar; rhbfspy; rptpwp thAf;fshfTk; gad;gLfpd;wd. 

Nkw;gb cgfuzq;fisg; gOJghu;f;Fk; re;ju;g;gq;fspYk; fopj;njhJf;Fk; re;ju;g;gq;f-

spYk; ,t;thAf;fs; topkz;lyj;Jld; NrUk;. tspkz;lyj;jpy; ,tw;wpd; MAl;fhyk; 

gy E}W Mz;LfshFk;.

g+Nfhs ntg;gk; mjpfupg;gjhy; Vw;gLk; ghjfkhd tpisTfs;

• g+Nfhs ntg;gk; cau;tjhy;> JUtq; fis mz;kpj;j gpuNjrq;fspy; 

cs;s gdpf;fl;Lg; gilfSk; cau khd kiyg; gpuNjrq;fspy; cs;s gdpf;fl;b  

kiyfSk; (mjhtJ fpNsrpau;fSk;) (glaciers) cUFtJ fhuzkhfTk; cau; ntg;g 

epiy fhuzkhf rKj;jpu ePu; tpuptiltjd; tpisthf Tk; fiuNahuj; jho;epyg;  

gpuNjrq;fs; (gq;fshNj\; ehl;by; fq;if ejp - gpuk;Gj;jpuh ejpfspd; fopKfKk;> tpal; 

ehk;   ehl;L  kPf;nfhd;  fo pKfKk ; ) . 

rKj;jpu ePupy; %o;f ,lKz;L. ,jd; 

tpisthf> FbNaw;wg; gFjpfs; mw;Wg; 

Nghjy;> fiuNahur; #ow;nwhFjpfs; mop-

jy;> fly; ePu; cz;zhl;bDs; gputhfpj;jy; 

fhuzkhf kz; tsk; Fd;Wjy; kw;Wk; 

gapu;fs; mopTWjy; Nghd;wit epfOk;. 

NkYk; khiy jPTfSk; gRgpf; rKj;jpu-

j;jpy; fhzg;gLk; rpWrpW jPT ehLfSk; 

Vwj;jho Kw;WKOjhf ePupy; %o;Ftjhy; 

cyfj; Njrg;glj;jpypUe;J mit ePq;fptpl 

,lKz;L.

• g+Nfhs ntg;gk; cau;tjhy; nfhs;is Neha;fs; (nlq;F> vNghyh (Ebola)   
Nghd;wit) mjpfkjpfkhfTk; JupjkhfTk; guTk;. 

cU 1.29 -  JUtq;fis mz;kpa   

  gpuNjrq;fspy; cs;s   

  gdpf;fl;bg; gilfs; cUFjy;.
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• Xu; Mz;by; cau; ntg;gepiy cs;s ehl;fspd; vz;zpf;if mjpfupj;jy;> 

Fspu;r;rpahd ehl;fspd; vz;zpf;if Fiwtiljy;> typikahd ntg;g miyfs; 

(FWfpa fhyj;Js; ahNjDk; gpuNjrj;jpy; ntg;gepiy Jupjkhf mjpfupj;jy;) 

mjpfkjpfkhfTk; njhlu;r;rpahfTk; Vw;gly;.

• #whtsp> NjhdhNlh (Tornadoes)  Nghd;w epiyikfs; mbf;fb Vw;gLjYk;> mit 

kpf typikahf cUntLj;jYk;.

• g+Nfhsk; ntg;gk; cau;tjd; fhuzkhf Mf;fpukpg;Gj; jhtuq;fSk; tpyq;FfSk; 

mtw;wpd; mlu;j;jpAk; Kd;du; mit fhzg;glhj gpuNjrq;fSf;Fk; ,lk;ngau;jy;. 

(ghk;Gfs;> efUapu;fs; Nghd;w #oy; ntg;gf; FUjp epiyAs;s (cold blooded) 
tpyq;Ffs; ngupJk; Fspu;r;rpahd gpuNjrq;fSf;F ,lk;ngau;jy;)

• cyfpd; rpy gpuNjrq;fspy; mjpf mstpy; cyu;jYk; (njw;F Mrpah> kj;jpa 

Mgpupf;fh) rpy gpuNjrq;fSf;F mjpf kiotPo;r;rp fpilg;gjhy; mbf;fb jpBu; 

nts;sg;ngUf;Ffs; Vw;gLjYk;.

• ePz;lfhy twl;rp Vw;glYk; FWfpa fhyj;jpy; mjpf kio fpilg;gjhy; jpBu; 

nts;sg;ngUf;Ffs; mbf;fb Vw;glYk;.

cyff; fhyepiyf; Nfhyq;fs; khw;wkiljy;

cyfpd; ngUk;ghyhd kdpjr; nraw;ghLfs; Fwpj;j gpuNjrj;jpd; fhyepiyAld; njhlu;G 

gl;litahff; fhzg;gLfpd;wd. cjhuzkhf tptrhak;> tpyq;F tsu;g;G /  fhy;eil 

tsu;g;G> Rw;Wg;gazf; ifj;njhopy;> fsp / tidjw; ifj;njhopy; Nghd;wit fhyepiyf; 

Nfhyq;fSld; neUq;fpa njhlu;igf; nfhz;Ls;sd. cyfpd; gy;NtW gpuNjrq;fSf;Ff; 

fpilf;Fk; #upa rf;jpapd; msT NtWgLfpd;ikapdhNyNa ,f;fhyepiyf; Nfhyq;fs; 

Njhd;Wfpd;wd. g+Nfhs ntg;gk; cau;tjd; tpisthf  mr;rf;jp Rw;Nwhl;lkhf NtW 

,lq;fisr; nrd;wtiltjhy; fhyepiyf; Nfhyq;fs; khw;wq;fSf;F cs;shFk;.

cupa Nghf fhyj;jpy; kio fpilf;fhik> Nghf fhyk; my;yhj fhyq;fspy; kio 

fpilj;jy;> twl;rpahd fhyg;gFjpfs; Vw;gly;> Kd;du; #whtspNah NjhdhNlhNth 

fhzg;glhj gpuNjrq;fspy; mit Vw;gly; Nghd;witAk; epfoyhk;.

NkYk;> ePz;lfhy twl;rp fhzg;gLtjhy; rpy gpuNjrq;fs; ghiytdkhfpg; Nghjy;> 

mq;F thOk; kf;fs; NtW gpuNjrq;fis ehl NeupLjy; Nghd;w epiyikfSk; 

Vw;glyhk;.

NkYk;> fhyepiyf; Nfhyq;fs; khw;wkiltjhy; kiwKfkhf ehLfSf;F ,ilNa 

murpay; neUf;fbfSk; Aj;jq;fSk; Vw;glyhk;. cjhuzkhf ahNjDk; ehl;by; kf;fs; 

,lk;ngau;tjd; fhuzkhf mtu;fs; mUNf mike;Js;s ehLfSf;F Gyk; ngau 

Neuplyhk;. mtu;fSf;F murpay; uPjpapy; ghJfhg;G toq;Fjy;> ehLfs; rpytw;Wf;Fg; 

nghJthd ejpfspd; ePupd; msT Fiwtiltjhy;> me;ePiug; gfpu;e;J nfhs;sy;  

Nghd;wit njhlu;ghf murpay; neUf;fbfSk;> Aj;jq;fSk; Vw;gl ,lKz;L.  

cjhuzkhf ahNjDk; ehl;L kf;fs; jhk; thOk; ,lq;fis tpl;L may; ehLfSf;Fg; 
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Gyk;ngau;tJz;L. mt;thwhNdhUf;F murpay; uPjpapy; Gfyplk; toq;Fjy; kw;Wk; rpy 

ehLfSf;Fg; nghJthf ejpfspy; (iey;> gpukGj;jpuh> kPf;nfhq;) ePupd; msT Fiw-

tiltjhy; me;ePiug; gfpu;e;J nfhs;tJ njhlu;ghd murpay; neUf;fbfs; kl;Lkd;wp 

Aj;jq;fs; $l epfo ,lKz;L.

g+Nfhs ntg;gk; cau;tijf; fl;Lg;gLj;Jjy; vd;gJ Xu; cyfg; nghJthd gpur;rpid 

ahFk;. g+Nfhsk; ntg;gkiltjpy; Fiwthd msT gq;fspg;Gr; nra;fpd;w> mgptpUj;jp 

aile;J tUk; kw;Wk; FiwtpUj;jpaile;Js;s ehLfNs g+Nfhs ntg;gkiljypd; gpu-

jhdkhf ghjpg;Gf;F cs;shfpd;wd. ,jd; tpisthf ntg;gk; cau;tijf; fl;Lg;gLj; 

Jtjw;fhf cyfpd; rfy ehLfSk; mjw;Ff; fhuzkhFk;. gr;irtPl;L thAf;fspd; 

ntspNaw;wj;ij ,opthf;fj; Njitahd eltbf;iffis Nkw;nfhs;sy; Ntz;Lk;.

,jw;fhf>

• capu;r;Rtl;L vupnghUs; jfdpg;ig tiuaiwg;gLj;jp khw;W vupnghUs;fs; Fwp 

j;Jf; ftdQ; nrYj;JtJ ,jw;fhd xU khw;Wj; jPu;T topahFk;. kpfr; rpwe;j 

khw;W top #upa rf;jpiag; gad;gLj;JjyhFk;. mj;NjhL> fhw;Wr;rf;jp> fUr; 

rf;jp Nghd;w tw;iwAk; gad;gLj;jyhk;. NkYk; jw;NghJ fhzg;gLk; ,ae;jpNuhg-

fuzq;fs; nghwpfis ,w;iwg;gLj;jp (update) mtw;wpd; vupnghUs; tpidj;jpwid 

mjpfupf;fyhk;.

• NkYk;> vupnghUs;fshf> capu;r;Rtl;L vupnghUs;fSf;Fg; gjpyhf kPsg; gpwg; 

gpf;ff; $ba tY rf;jp %yq;fshfpa vjNdhy;> capupa Bry; Nghd;wtw;iwg; 

gad;gLj;JtJ nghUj;jkhdJ. ,t;thwhd capupa Briyg; gad;gLj;Jtjhy; 

tspkz;lyj;Jld; NrUk; J}a fhgdpd; msT g+r;rpakhFk;.

• vspikahd tho;f;iff; Nfhyj;ijg; gof;fg;gLj;jpf; nfhs;tjd; %yk; Mlk;gu 

RfNghf tho;f;iff;Fj; Njitg;gLk; mjp cau;thd tYrf;jpf; Nfs;tpia ,opthf; 

fpf; nfhs;syhk;.

• fhlopj;jiy ,opthf;fy;> jhtuq;fs; el;L tsu;j;jy;> kuj;jsghlq;fs;> tpwF> 

fhfpjk; Nghd;wtw;Wf;fhd %yg;nghUs; ngWtjw;fhf fhLfis mopg;gjw;Fg; 

gjpyhf Jupj tsu;r;rpAs;s> el;L tsu;j;j kuq;fisg; gad;gLj;jyhk;.

• fopTg;nghUs;fis Kiwaw;w topfspy; ntspNaw;Wtjw;Fg; gjpyhf mtw;iw 

ed;F Kfhik nra;J ntspNaw;Wtjhy; tspkz;lyj;jpy; nkNjd; thA Nru;tij 

,opthf;fyhk;.

• Cd; cz;Ztij ,ad;w msTf;Ff; Fiwj;J Cdw;w czTfis cz;zg; 

gof;fpf; nfhs;tjhy; ,iwr;rpf;fhf khL> ML> nrk;kwp ML Nghd;w gz;iz 

tpyq;Ffs; tsu;g;gij ,opthf;fyhk;.

• ,urhadg; grisfSf;Fg; gjpyhf $l;nlUitg; gad;gLj;jpg; gapu;r;nra;if 

nra;tjhy; tspkz;lyj;jpy; N2O  tpLtpf;fg;gLtij ,opthf;fyhk;.

• tsp gjdhf;fpfisAk; FspNuw;wpfisAk; ,ad;wsT Fiwthfg; gad;gLj;JjYk;>   

FspNuw;Wk; thAf;fshff; FspNuw;wpfspy; gad;gLfpd;w typikahd gr;irtPl;L 

thAf;fshd CFC, HCFC  Nghd;w thAf;fSf;Fg; gjpyhf typik Fiwthd HFO 
(Hydrofluoroolefines)  kw;Wk; INrhgpAl;Nld;(R600a), mNkhdpah Nghd;w FspNuw;wp 

thAf;fisg; gad;gLj;JtJ nghUj;jkhdJ.
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1.13.3  XNrhd; gil Nja;tiljy;

vkJ Gtpapy; epfOk; vy;yhr; nrad;KiwfSf;Fk; Njitahd rf;jpiar; #upaNd 

toq;Ffpd;wJ. rf;jp Xuplj;jpypUe;J kw;WNkhuplj;Jf;Fr; nry;Yk; %d;W Kiwfs; 

cs;sd. flj;jy;> Nkw;fhTif> fjpu;g;G MfpadNt mitahFk;. ,tw;Ws; flj;jy;> 

Nkw;fhTif Mfpa Kiwfs; %yk; rf;jp CLflj;jg;gLtjw;F Clfnkhd;W ,Ug;gJ 

mtrpakhFk;. vdpDk; fjpu;g;G Kiwapy; rf;jp CLflj;jg;gLtjw;F Clfnkhd;W 

Njitg;gLtjpy;iy. vkJ Qhapw;Wj;njhFjpapy; #upaDf;Fk; Nfhs;fSf;Fk; ,ilNa 

ntWk; ntspNa (ntw;wplNk) fhzg;gLfpd;wJ. ,jd; tpisthf> #upadpy; ,Ue;J 

Gtpf;Ff; flj;jy; Nkw;fhTif Mfpa topfspy; rf;jp CLflj;jg;gLtjw;fhd vt;tpj 

rhj;jpaKk; fpilahJ. vdNt #upa rf;jpahdJ> mJ CLflj;jg;gLtjw;F Clfnk-

JTk; Njitg;glhj fjpu;g;G KiwapNyNa Gtpia milAk;. #upadpy; ,Ue;J vkJ 

Gtpf;Fr; rf;jpiaf; nfhz;L tUk; fjpu;g;Gfs; kpd;fhe;j miyfs; vdg;gLk;. 

kpd;fhe;j miyfs; mtw;wpy; mlq;fpAs;s rf;jpf;Nfw;g tifg;gLj;jg;gl;Ls;sd. mjw; 

fika X  fjpu;fs;> fopa+jhf; fjpu;fs;> fl;GydhF fjpu;fs;> nrq;fPo;f; fjpu;fs;> Ez;zi-

yf; fjpu;fs;> thndhyp miyf; fjpu;fs; vd;wthW mit tifg;gLj;jg;gl;Ls;sd. 

ntt;NtW kpd;fhe;j miy tiffspd; ,ay;Gfs; fPNo ml;ltizapy; fhl;lg;gl;Ls;sd.

ml;ltiz - 1.7: kpd;fhe;j miyfspd; ,ay;Gfs;

  

 

kpd;fhe;j miy ,ilmiy ePsk; ,il kPbwd; / ,ilr;rf;jp /
           s-1   kJ mol-1

thndhyp miy  1 cm       3 × 1010  1.2 × 10-2

Ez;ziy   1 mm       3 × 1011  1.2 × 10-1 

nrq;fPo; miy  10 µm       3 × 1013  12 
fl;GydhF miy  500 nm      6 × 1014  240 
fopa+jh miy  250 nm      1.2 × 1015  479 
X  fjpu;   1nm       6 × 1017  1.2 × 105

 
,tw;Ws; X  fjpu;fs;> fopa+jhf; fjpu;fs; Mfpatw;wpd; rf;jp kpf cau;thdjhifahy;> 

mf;fjpu;fSf;F Mshtjhy; vkJ clypy; cs;s capu; %yf;$Wfspy; ,urhad 

khw;wq;fs; epfOk;. vdNt vkJ clypy; cs;s njhopw;gLk; caupa %yf;$Wfshfpa 

DNA, RNA  kw;Wk; Guj (nehjpa) %yf;$Wfspy; mikg;G rhu;e;j khw;wq;fis Vw;gL-

j;Jtjd; %yk; mtw;wpd; njhopw;ghl;Lf;Fj; jlq;fy; Vw;gLj;jg;gLk;. ,jd; tpisthf 

vkJ clypy; gy;NtW tifahd rpf;fyhd NfhshWfs; Vw;gLk;. mt;thwhd rpf;fyhd 

NfhshWfs; njhlu;ghfg; gpd;du; tpupthf Nehf;fTs;Nshk;.

#upadpypUe;J vkJ Gtpf;F gpujhdkhf fopa+jhf; fjpu;fs;> fl;GydhF fjpu;fs; kw;Wk; 

nrq;fPo;f; fjpu;fshfNt rf;jp fpilf;fpd;wJ. ,f;fjpu;fSs; fl;GydhF fjpu;fSk; 

nrq;fPo;f; fjpu;fSk; rf;jp Fiwthditahjyhy; mf;fjpu;fSf;F Mshtjhy; vk-

f;Fk; ghjpg;Gf;fs; Vw;glkhl;lhJ. kpd;fhe;jj; jpUrpaj;jpy; vkJ fz;fshy; GyDzu;r;rp  
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ngwf; $ba xt;nthU tiff; fjpu;> fl;GydhF fjpu;fshtNjhL mit vkf;F fz;-

ghu;it fpilf;fj; JizahFk;. NkYk; ntJntJg;ig czu;tjd; %yNk ehk; 

nrq;fPo;f; fjpu;fSf;F czu; jpwidf; fhl;Lfpd;Nwhk;.

Gtpia milAk; #upaf; fjpu;fspd; jd;ikAk; nrwpTk; fPNo glj;jpy; fhl;lg;gl;Ls;sd. 

mt;tifg;glj;jpd;gb Gtpapd; tspkz;lyj;jpd; Nky; vy;iyia milAk; #upa  

rf;jpapd; fzprkhd gFjp Gtp Nkw;gug;ig mila Kd;du; ePq;fpAs;sJ vd;gijf; 

fhz Kbfpd;wJ.

NkYk;> Gtpapd; tspkz;lyj;ij milAk; fopa+jh (UV) fjpu;fspd; ngUk;gFjp Gtp 
Nkw;gug;ig mila Kd;du; ePq;fpr; nrd;Ws;sikiaAk; glj;ij mtjhdpf;Fk;NghJ 

fhzKbfpd;wJ.

,J vt;thW epfOfpd;wJ. #upaf; fjpu;fs; Gtpapd; tspkz;lyj;Jf;F Clhf Gtp 

Nkw;gug;ig Nehf;fp tUk;NghJ tspkz;lyj;jpd; Nkw;gFjpg; gilfspy; cs;s thA 

%yf;$Wfshy; mf;fjpu;fs; cwpQ;rg;gLjtjd; tpisthfNt ,J epfOfpd;wJ.

            

cU 1.30 -  tspkz;lyj;jpd; gilaikg;Gk;         

          mg;gilfspd; Clhfr; #upaf; fjpu;g;G nry;yYk;  

khwd; 
kz;lyk;

Gtp
fly; kl;lk;
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j
h
o
; 
r
f
;j
p 

U
V

 k
w
;W
k
; 

f
l
;G
y
d
h
F
 
f
j
pu
;f
s
;

,
i
l
r
;r
f
;j
p 

U
V

 

m
j
pr
f
;j
p 

U
V

 

tspkz;lyj;jpd; gilaikg;G

Gtpapd; tspkz;lyf; fw;ifia ,yFgLj;Jtjw;fhf> mJ rpy gilfshf tFj;J 

Nehf;fg;gLfpd;wJ. mg;gpuNjrq;fspy; ntg;gepiy khwYf;Nfw;g thAf;fspd;  

mlu;j;jpiaf; ftdj;jpw; nfhz;Nl ,g;gilfs; gpupj;Jf; fhl;lg;gl;Ls;sd.
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khwd; kz;lyk;:- GtpNkw;gug;gpypUe;J Nky; Nehf;fp Vwj;jho 15 fpNyhkPw;wu; tiu 

apyhd gpuNjrj;jpy; guk;gpAs;sJ. GtpapdJ tspkz;ly thAf;f-

spd; ngUk;gFjp (Vwj;jho 99%) ,g;gpuNjrj;jpNyNa cs;sJ. 

GtpNkw; gug;gpypUe;J NkNy nry;yr; nry;y ntg;gepiy Fiw-

tilAk;.

gil kz;lyk;:-  GtpNkw;gug;gpypUe;J 15 km ,w;Fk; 50 km  ,w;Fk; ,ilg;gl;l gpuN-

jrNk gil kz;lyk; MFk;. ,g;gilapy; thAr; rjtPjk; kpff; 

FiwthdJ. ,q;F NkNy nry;yr; nry;y ntg;gepiy mjpfup-

f;Fk;.

,il kz;lyk;:-  ,il kz;lyk; (kPNrh kz;lyk;) GtpapypUe;J 50 km  ,Yk;  

Nkw;gl;l gpuNjrkhFk;. ,jd; thA mlf;fk; kpfkpff; FiwthdJ. 

ntg;gepiy cau;thdJ.

XNrhd; gil:-  gil kz;lyj;jpy; mike;Js;s Xu; cg tyaNk XNrhd; tpjhdk;/ 
XNrhd; gil vdg;gLfpwJ.  ,e;j tpjhdk; GtpNkw;gug;gpypUe;J 

20 km njhlf;fk; 35 km tiuapyhd gpuNjrj;jpy; guk;gpAs;sJ. 

Gtpapy; ,aw;ifahff; fhzg;gLk; XNrhd; thAtpd; ngUk;gFjp 

(Vwj;jho 95%) ,g;gpuNjrj;jpy; fhzg;gLfpd;wikapdhNyNa ,J 

XNrhd; gil vdg;gLfpd;wJ.

   
cU 1.31 -  XNrhd; tpjhdKk; tspkz;ly gilaikg;Gk;

XNrhd; gil

gil kz;ly

XNrhd;

XNrhd; nrwpT

khwd; kz;ly

XNrhd;

tsp khriljyhy; 

XNrhd; Njhd;Wjy;
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,g;gil kz;lyj;jpy; XNrhd; gil tyaj;jpy; XNrhd; thAtpd; ,Ug;Gf;fhf #upadpy; 

,Ue;J fpilf;Fk; fopa+jhf; fjpu;fspd; ngUk;gFjp nrythfpd;wJ. ,jd; tpisthf 

#upadpypUe;J ntspg;gLk; ghjfkhd fopa+jhf; fjpu;fspd; ngUk;gFjp Gtp Nkw;gug;ig 

miltJ jtpu;f;fg;gLfpwJ. kw;WnkhU tpjkhff; $Wtjhapd; XNrhd; gilahdJ ,e;j 

mjpf rf;jp nfhz;l fopa+jhf; fjpu;fis tbfl;Lk; xU tbfl;b Nghd;W njhopw;gl;L 

mf;fjpu;fSf;F ehk; MshfhJ ghJfhg;G toq;Ffpd;wJ.  Gtpapy; capupd; ,Ug;Gf;F 

mj;jpahtrpakhd ePu; fhzg;gLjy;> rpwg;ghd ntg;gepiy fhzg;gLjy; Mfpa tplaq;fs; 
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Kf;fpaj;Jtk; ngWtJ Nghd;Nw ,e;jj; Njhw;wg;ghLk; capupd; ,Ug;Gf;Fj; Jizah-

Fk; xU nrad;KiwahFk;.

XNrhd; gilapd; njhopw;ghL

#upadpypUe;J fpilf;Fk; mjpf rf;jp nfhz;l fopa+jhf; fjpu;fs; gil kz;lyj;ij 

milAk;NghJ mit xl;rprd; thAitg; gpupifailar; nra;J RahjPd xl;rprid 

cw;gj;jp nra;Ak;.

   O2(g)
hv

O(g) + O(g)     ∆		H > 0 ------------ (1)

,t;thW cw;gj;jpahFk; mZepiy xl;rprd; jhf;fj;jpwd; $baitahjyhy;> kw;WNkhu; 

xl;rprd; %yf;$Wld; jhf;fk; Gupe;J XNrhid cw;gj;jp nra;Ak;.
  

   O2(g)   +   O(g)   O3(g)   ∆		H < 0 ------------ (2)

XNrhd; thA Xu; cWjpaw;w thA Mjyhy; mJ UV  fjpu;fspd; Kd;dpiyapy; gpupif 

aile;J O2   Mf khWk;.

   O3(g) 
hv

 O2(g)   +  O(g)    ∆		H > 0 ------------ (3)
   
   O3(g)  +  O(g)   2O2(g)    	∆		H < 0 ------------ (4)

   (1) + (2) ×  2,  3O2(g)  2O3(g) ;   O3   cUthjy;.

   (3) + (4),  2O3(g)   3O2(g) ;   O3   ciljy;.

XNrhd; tpjhdj;jpy; ,t;thwhf XNrhd; cilAk; kw;Wk; cUthFk; Ntfq;fs; rkkhFk; 

NghJ (,af;fr; rkdpiyia mile;J) khwhj msT O3   ,g;gpuNjrj;jpy; itj;jpUf;f-

g;gLk;. mjhtJ XNrhd; tpjhdj;jpy; gpd;tUk; rkdpiyj;jhf;fk; epfOk;.

   2O3(g)   3O2(g) 

,r;rkdpiyiag; NgZtjw;fhf #upadpy; ,Ue;J fpilf;Fk; fjpu;fs; Njitg;gL  

fpd;wikahy;> ghjfkhf mf;fjpu;fs; Gtp Nkw;gug;ig te;jiltJ jtpu;f;fg;gLfpd;wJ.

XNrhd; gil Nja;tiljy; /  nghyptopjy;

XNrhd; gilapy; fhzg;gLk; XNrhd; kl;lj;ij msf;Fk; gzpfs; 1950 Mk; Mz;L 

kl;bypUe;J thdpiy mtjhd gY}d;fspd; JizAld; njhlu;r;rpahf Kd;ndLf;f-

g;gl;ld. mt;thW msf;Fk; gzpfs; eilngw;Wf; nfhz;bUf;Fk; re;ju;g;gj;jpy; 1970 

fspd; eLg;gFjp njhlf;fk; XNrhd; tpjhdj;jpy; XNrhd; kl;lk; Mz;L NjhWk; Fiw-

tile;J nry;fpd;wik mtjhdpf;fg;gl;lJ.
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nghJthf XNrhd; gilapd; XNrhd; kl;lk; ehs;NjhWk; khwhJ fhzg;gLtjpy;iy. 

#oy; ntg;gepiy khw;wq;fs;> gUtfhy khw;wq;fs; Gtpapay; fhuzpfs; Nghd;wit 

fhuzkhf mJ XusTf;F NtWgLk;. vdpDk; mJ Mz;LNjhWk; gbg;gbahff; Fiw 

tjpy;iy. ,t;thwhf XNrhd; kl;lk; njhlu;r;rpahff; FiwtiljyhdJ XNrhd; gil 

Nja;tiljy; (Ozone layer depletion) vdg;gLfpd;wJ. ,t;thwhf XNrhd; gil Nja;til-

jyhdJ kpfg; ghuJ}ukhd xU #ow; gpur;rpidahFk;.

XNrhd; gilapd; ,Ug;ghdJ ghjfkhd fopa+jhf; fjpu;fs; GtpNkw;gug;ig te;jiltijj; 

jLf;fpd;wJ. mjhtJ Nkw;gpuNjrj;jpy; XNrhdpd; msT Fiwtiltjd; tpisthfg; 

ghjfkhd UV  fjpu;fs; mjpfkjpfkhfg; GtpNkw;gug;ig te;jilAk;. mjd; tpisthf 

Gtpapay; tho;Nthu; ghjfkhd ,e;j UV   fjpu;fSf;F Mshtjhy; gy;NtW rpf;fyhd 

NfhshWfSf;F Mshf NeupLk;.

XNrhd; tpjhdk; Nja;tilaf; fhuzkhFk; tplaq;fs;

XNrhd; tpjhdk; Nja;tiltjpy; ,aw;iff; fhuzq;fs; kl;Lkd;wp kdpjdpd; nraw;gh-

Lfs; rhu;e;j fhuzq;fSk; gq;fspf;fpd;wd. mtw;Ws; ,aw;ifahd fhuzq;fs; jw;f-

hypfkhdit ahtNjhL> ,t;thW FWfpa fhyj;Js; epfOk; Nja;T kPz;L ,ay;G 

epiyia milAk;. typikahd vupkiy ntbg;Gfs; fhuzkhf tspkz;lyj;jpy; 

NrUk; ry;gu; mlq;fpa Nru;itfs; XNrhd; giliag; ghjpf;Fk;. ,J XNrhd; tpjhdk; 

Nja;tiltjpy; nry;thf;Fr; nrYj;Jk; Xu; ,aw;ifr; nraw;ghlhFk;.

XNrhd; gil tpjhdj;jpy; ghuJ}ukhd kw;Wk; kPshj ghjpg;G kdpjdhNyNa Vw;gLj;-

jg;gLfpd;wJ. kdpjdhy; tspkz;lyj;jpy; Nru;f;fg;gLk; vspjpyhtpahFk; Nru;itfs; 

,jw;fhd fhuzkhFk;. mjw;fhd rpy cjhuzq;fs; tUkhW:

(1) FNshNuhGNshNuhfhgd; (chtorofluorocarbon)

 ,Jjtpu GNuhk Pd ; mlq;f pAs;s vspj pyhtpahFk;  Nru ;itfSk;  

(bromofluorocarbon) kiwKfkhf mjhtJ Neubahfty;yhJ XNrhd;  tpjhdj;  

Nja;Tf;Ff; fhuzkhfpd;wJ.

(2) cauj;Nj tspkz;lyj;Jf;F mz;ikapy; gazpf;Fk; tpkhdq;fshy; ntsp 

aplg;gLk; iej;jpupf; xl;irl;L (NO) thAk; XNrhd; tpjhdk; Nja;tiltjpy; 

nry;thf;Fr;  nrYj;Jk;.

XNrhd; tpjhdk; Nja;tiltjpy; gq;fspg;Gr; nra;Ak; gpujhd Nru;itf; $l;lk;  

FNshNuh GNshNuh fhgd; MFk;. FNshNuh GNshNuh fhgd; vd;gJ fhgd; mZ 

xd;iw my;yJ ,uz;ilf; nfhz;l IjNuhf;fhgd;fspd; ngWjpfshFk;. ,e;j IjNuhf; 

fhgd;fspy; cs;s rfy H  mZf;fSk; FNshuPd; kw;Wk; GNshuPd; mZf;fshy;  

gpujpaPL nra;ag;gl;Ls;sd.
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 Freon 12      Freon 11         Freon 113      Freon 115

cU 1.32 -  rpy CFC   %yf;$WfSk; mtw;wpd; ifj;njhopw;ngau;fSk;

,e;j CFC  Nru;itfs; Kw;W KOjhfj; njhFf;fg;gl;l Nru;itfshFk;. mjhtJ mit 

,aw;ifapy; fhzg;gLtjpy;iy. CFC   gpujhdkhff; ifj;njhopy; Jiwapy; gpd;tUtd 

tw;Wf;fhfg; gad;gLj;jg;gLfpd;wJ.

(1) tsp gjdhf;fpfspYk; FspNuw;wpfspYk; Fspu;e;Jk; thAthfg; gad;gLfpd;wJ.

(2) thridj; jputpaf; ifj;njhopypy; cau; mKf;fj;Jf;F cl;gLj;Jk; rptpwg;gLk; 

(spray) thridj;jputpak; Nghj;jy;fspy; rptpwg; gjhu;j;jkhfg; (rptpwp fhtpahfg;)  

 gad;gLfpd;wJ.

(3) gpshj;jpf;Ff; ifj;njhopypy; Fwpj;j cw;gj;jpg; nghUs;fspy; Ez;Lisj; jd;ikia 

Vw;gLj;Jtjw;fhfg; nghq;F fUtpahfg; (blowing agent) gad;gLfpd;wJ. (cjhuzk;:- 

nu[pNghk;> jOtiz - cussion,  nkj;ij)

(4) NkYk; GNuhkPd; mlq;fpAs;s  Nru;itfs; J}kkhf;fypYk; (bromofluorocarbon)  

 jPaizf;fUtpfspYk; gad;gLk;.

CFC  ck; Vida Nru;itfSk; XNrhd; tpjhdj;ij Nja;Twr; nra;Ak; tpjk;

Nkw;gb ve;jr; Nru;itahapDk; XNrhDld; Neubahfj; jhf;fk; Gupakhl;lhJ vd;gij 

ehk; kdjpypUj;jpf; nfhs;sy; Ntz;Lk;. Nkw;Fwpg;gpl;l CFC  Nru;itfs; kpf cWjpahd 

Nru;itfshtNjhL mit ntg;gg; gpupiff;Fk; capupa gpupe;jopiff;Fk; vjpu;g;Gj; 

jd;ikAilaitahifahy; Mtpahf khwp tspkz;lyj;jpd; Nkw;gFjpf;F mjhtJ XN-

rhd; tpjhdk; fhzg;gLk; gil kz;lyj;ij mila KbAk;. ,t;thwhf ,r;Nru; itfs; 

XNrhd; tpjhdg; gpuNjrj;ij milj;j gpd;du; fPo; tspkz;lyj;jpy; fhzf; fpilf;fhj  

vdpDk; Nky; tspkz;lyj;jpy; fhzg;gLk; mjpf rf;jpAs;s fopa+jhf; fjpu;fspd; jhf;f 

j;jpw;F MshFk;. ,t;thwhf cau; rf;jp nfhz;l fopa+jhf; fjpu;fspd; jhf;fj;jpw;F  

Mshtjhy; mr;Nru;it fspd; C - Cl  gpizg;G $l;lw; gpupifaile;J   RahjPd 
%ypfq;fisj; ($l;lq;fisj;) Njhw;Wtpf;Fk;. ,e;j  RahjPd %ypfq;fs; XNrhDld; 

jhf;fk; GupAk;. ,e;j  RahjPd %ypfq;fs; XNrhd; cilTj; jhf;fj;ij Cf;Ftjd; 

%yk; XNrhd; ciltijj; Jupjg;gLj;Jk;. mjd; tpisthf XNrhd; cilAk; ,aw; 

ifr; nrad;Kiwf;F Nkyjpfkhf NkYnkhU cilTr; nrad;Kiw Nru;tjhy; XNrhd; 

Njhd;Wk; nrad;KiwapYk; ghu;f;f XNrhd; cilAk; nrad;Kiwapd; Ntfk; mjpfupg; 

gjdhy; XNrhd; tpjhdj;jpy; cs;s XNrhd; Nja;tilAk;. ,jidg; gpd;tUkhW rpy 

vspa rkd;ghLfs; %yk; fhl;lyhk;.
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Cl● RahjPd %ypfq;fs; O3 cld; jhf;fk; Gupjy;.

     
●Cl(g) + O3(g)                  O2(g) + O ●Cl  ---------- (1)

 

,t;thW Njhd;wpa   RahjPd %ypfq;fs; %d;W mZf;fshyhd %yf;$nwh-

d;Wld; ,ize;J kPz;Lk; RahjPd %ypfq;fisj; Njhw;Wtpf;Fk;.
 

    O3(g)                  O2(g) + ●O(g) ---------- (2)

   ---------- (3)
 (1) + (2) + (3),
      2O3(g)        3O2(g)

 RahjPd %ypfnkhd;wpdhy; O3 %yf;$nwhd;W gpupf;fg;gl;l gpd;du;  RahjPd 
%ypfk; mopahJ kPsj; Njhd;wpAs;sJ vd;gJ ,jpypUe;J njspthfpd;wJ.

mjhtJ ,e;j   RahjPd %ypfk; kw;WnkhU jhf;fj;jpd; %yk; mope;J nry;Yk; 

tiuapy; ngUe;njhifahd O3  %yf;$Wfis mJ mopf;Fk;. mjhtJ   RahjPd 
%ypfk; O3 ,id cilg;gjw;fhd Cf;fpahfj; njhopw;gl;Ls;sJ.

XNrhd; tpjhdk; Nja;tiltjhy; Vw;gLk; ghjfkhd tpisTfs;

#upadpypUe;J tUk; ghjfkhd mjpf rf;jp nfhz;l fopa+jhf; fjpu;fs;> mjpf  

nrwpTld; GtpNkw;gug;ig miljNy XNrhd; gil Nja;tiltjdhy; Vw;gLk; ghjfkhd 

tpisthFk;. XNrhd; tpjhdk; Nja;tila Kd;du; Gtp Nkw;gug;ig mile;j UV   
fjpu;fis tpl mjpfkhd msTf;F cau; rf;jp nfhz;l UV fjpu;fs;> XNrhd; tpjhdk; 
Nja;tile;j gpd;du; Gtpia te;jilAk;. mjd; tpisthf Gtpapy; thOk; mq;fpfs; 

ghjfkhd cau; rf;jp nfhz;l UV  fjpu;fspd; jhf;fj;jpw;F mjpf mstpy; Mshtjhy;> 

me;j UV fjpu;fshy; Vw;gLj;jg;gLk; jhf;fq;fSf;F mjpf mstpy; Mshtu;.

mt;thwhf Vw;gLk; ghjfkhd tpisTfs; tUkhW:

(1) Njhypy; Gw;WNeha;fs; Vw;gLk;.

 UV  fjpu;fspd; kpf caupa rf;jp fhuzkhf mtw;Wf;F Mshtjhy; Njhiy 

mz;kpa fyq;fspy; cs;s DNA   Nghd;w %yf;$Wfspy; mikg;G uPjpahd 

khw;wq;fs; epfOk;. UV  fjpu;fspd; Kd;dpiyapy; ,e;j ngupa %yf;$Wfspy; 

cs;s Ijurd; gpizg;Gfs; cile;J kPz;Lk; NtW tpjkhf xOq;fiktjhy; 

,J epfOk;. ,t;thwhf ,e;j %yf;$Wfspy; epfOk; tpfhuq;fs; fhuzkhf> 

Gw;WNeha;f; fyq;fs; Njhd;wp mit Njhypd; kPJ Jupjkhfg; ngUfpg; guTtjhy; 

Gw;WNeha; epiyik Vw;gLk;.

(2) fz;zpy; ntz;glyk; (Giu /  fl;fhrk;) Njhd;Wjy;.
 DNA  kl;Lkd;wp GujKk; Ijurd; gpizg;Gfs; %yk; jkJ mikg;igg; Ngzp 

tUk;. UV  fjpu;fs; fhuzkhf ,g;gpizg;Gfs; ciltjhy; mg;gpuNjrq;fspd; 

mikg;G khw;wkilAk;. fz;zpy; ghu;itf;Fj; JizahFk; fz; tpy;iy xsp-

CL GftpLk; jd;ikAs;s jput epiyg; Gujj;jhyhdJ. UV  fjpu;fs; fhuzkhf 

fz;tpy;iyfspy; cs;s Gujj;jpd; mikg;G khw;wj;Jf;F cs;shfp> mjd; xspCL 
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GftpLjd;ik gbg;gbahff; FiwtiltNj fz;zpy; nts;is glu;jy; vdg;gL 

fpd;wJ. (cjhuzkhf: epwkw;w Kl;il ntz;fUit ntg;gNkw;Wk; NghJ mJ 

nts;is epwkhf khWtjw;fhd fhuzk;> Kl;il ntz;fUtpy; cs;s my;Gkpd; 

Gujj;jpd; mikg;G khw;wkiljyhFk;.) ,t;thwhf fz;zpy; nts;is glu;jyh 

dJ kdpjupy; kl;Lkd;wp jpwe;j ntspapy; mjpf Neuk; rQ;rupf;Fk; khLfs;> 

MLfs; Nghd;w tpyq;FfspYk; Vw;gLk;.

(3) NkYk;> Nkyjpf UV  fjpu;fspd; jhf;fj;Jf;F cs;shtjhy;> jhtuq;fspy; guk;-

giu ayF tpfhuq;fisf; nfhz;l jhtuq;fs; Njhd;wyhk;. (Fws; jhtuq;fs;> 

,iyfs; tpfhukile;j jhtuq;fs; Nghd;wit.)

(4) epwg;nghUs;fs; ntspWtjhy; cilfspd; /  Jzpfspd; juk; Fiwtiljy;.

(5) ,wg;gu; %yf;$WfSld; XNrhd; jhf;fk; Gupe;J ,wg;gu;r; rq;fpypfs; ePsj;ijf; 

Fiwtilar; nra;Ak;. ,t;thW ,wg;gu;r; rq;fpypfs; FWtjhy; ,wg;gu;g; ghtidg; 

nghUs;fspd; MAl;fhyk; FiwtilAk;.

XNrhd; tpjhdj;ijg; ghJfhg;gjw;fhff; ifahsj;jf;f nraw;ghLfs;

jw;fhyj;jpy; epfo;e;J tUk; tPjj;jpNyNa XNrhd; gil /  tpjhdk; Nja;tile;J nry;Y 

khapd;> NkYk; xU rpy jrhg;j fhyk; fopAk;NghJ vkJ Gtp> capupd; ,Ug;Gf;Fg; nghU 

j;jkw;w xU ,lkhf khwptpLk;. kw;WnkhU tpjkhff; $Wtjhapd;> fz;zpy; nts;is 

glu;e;NjhUk; Njhy; Gw;WNeha;f;F MfpNahUk; ngUe;njhifahff; fhzg;gLtu;.

vdNt XNrhd; tpjhdk; Nja;tilAk; tPjj;ijf; Fiwg;gjw;fhf tpiuthf eltb-

f;if vLg;gJ mtrpakhFk;. XNrhd; tpjhdj;ijj; jhf;fp Nja;Twr; nra;Ak; gpujhd-

khd fhuzp CFC   Mifahy;  mt;thAit cw;gj;jp nra;jiyAk; kw;Wk; gad;ghl; 

ilAk; epWj;Jjy; Ntz;Lk;. ,jw;fhf Vw;fdNt eltbf;iffs; vLf;fg;gl;Ls;sNjhL>  

nkhd;l;upay; ,zf;fg;ghl;bd; (Montreal Convention) %yk; CFC  cw;gj;jp 1996 ,y; epW-

j;jg;gl;lJ. CFC  gad;gLj;jg;gl;l ifj;njhopy; eltbf;iffSf;fhfj; jw;NghJ NtW 

khw;W thAf;fs; gad;gLj;jg;gLfpd;wd.

CFC ,w;Fg; gjpyhf Kjypy; gad;gLj;jg;gl;l khw;W thA HCFC ( Hydrochloro fluro 
canbon - IjNuh FNshNuh GNshNuh fhgd;) MFk;.

HCFC %yf;$W ngUksTf;F CFC  %yf;$iw xj;jjhf ,Ug;gNjhL> FNshuPd;> GN-

shuPd; mZf;fSld; Ijurd; mZnthd;Wk; fhzg;gLtJ mtw;Wf;F ,ilapyhd 

NtWghlhFk;.

         HCFC 22        HCFC 123      HFC 32              HFC 134 a
  (a)                                (b)                                       (c)                            (d)

cU 1.33 -  (a), (b) HCFC  %yf;$Wfs; rpy. (c), (d) HFC  %yf;$Wfs; rpy.
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,e;j %yf;$Wfspy; fhzg;gLk; C - H  gpizg;G fPo; tspkz;lyj;jpy; fhzg;gLk; 

rhu;gstpy; rf;jp Fiwthd #upaf; fjpu;fspd; Kd;dpiyapy; gpupifailAk;. ,jd; 

tpisthf ,r; Nru;itapd; fzprkhd gFjp XNrhd; tpjhdg; gpuNjrj;ij vl;l Kd;-

du; gpupifaile;J tpLk;. vdpDk; cau; vspjpyhtpahFk; jd;ik fhuzkhf ,t;thA 

tpdhy; gil kz;lyj;ij mila KbtNjhL mt;thW XNrhd; tpjhdk; gpuNjrj;ij 

milAkhapd; C - Cl gpizg;ghdJ cau; rf;jp UV  fjpu;fspd; Kd;dpiyapy; gpupi-

faile;J  RahjPd %yfq;fis cw;gj;jp nra;J> XNrhd; tpjhdj;ijj; jhf;Fk; 

Mw;wiyf; nfhz;Ls;sJ. XNrhd; tpjhdk; Nja;tiltijj; jtpu;g;gjw;fhd khw;W 

thAthfg; gad;gLj;jg;gLk; thA HFC -  IjNuh GNshNuh fhgd; MFk;. (cjhuzk;:- 

HFC  %yf;$Wfspy; rpy). HFC  ,y; Cl  mZf;fs; fpilahJ. mjpy; F, H  khj;jpuNk 
cz;L. H  mZf;fs; fhzg;gLfpd;wikahy; mjd; cWjpepiy FiwtiltNjhL> 

(HCFC ,w;Nghd;W) Cl mZ ,y;iyahjyhy; Nky; tspkz;lyj;jpy; Cl  RahjPd %yp-

fq;fs; cw;gj;jp nra;ag; gLtjpy;iy. vdNt HFC apdhy; XNrhd; tpjhdj;Jf;F vt; 
tpj ghjpg;Gk; Vw;gLtjpy;iy. ,jd; tpisthfj; jw;NghJ cyfpy; tspgjdhf;fpfspYk; 

FspNuw;wpdspYk; gad;gLj;jg;gLk; Fspu;j;jy; thA HFC (HFC 134a)  MFk;.

Fwpg;G:- ,e;j HFC  thA XNrhd; tpjhdj;jpd; kPJ vt;tpj ghjpg;igAk; Vw;gLj;jhj 

NghjpYk; HFC, CFC, HCFC Mfpa vy;yh thAf;fSk; typikahd gr;irtPl;L thAf; 

fshFk;. ,t;thAf;fspd; Gtp ntg;gkiljy; Mw;wy; (Global warming potential - GWP)  
fhgdPnuhl;irl;L thAtpYk; Mapuk; klq;F cau;thdjhFk;.

ml;ltiz - 1.8: gr;irtPl;L thAf;fSk; mtw;wpd; typikAk; (CO2 thA rhu;ghf)

   thA              GWP  ngWkhdk;

   CO2            1
   CH4          22
   N2O         310
   HFC 23  11 700
   HFC 134 a    1 300
   CFC 12  10 600
   HCFC 22    1 700 
   

,jd; fhuzkhf Nky; tspkz;lyj;jpy; ,t;thAf;fs; kpfr; rpW nrwpTfspy;(ppt) fhzg; 

gl;lNghjpYk; mtw;wpdhy; g+Nfhs ntg;gkiljy; kPJ fzprkhd gq;fspg;igr; nra;a 

KbAk;. vdNt HFC  MdJ XNrhd; tpjhdk; Nja;tiltijj; jtpu;g;gjw;fhd xU  

rpwe;j khw;W thAthf ,Ue;jNghjpYk; mJ kw;WNkhu; cyfg; gp;ur;rpidahfpa g+Nfhsk; 

ntg;gkiljy; mjpfupg;gjpy; gq;fspg;Gr; nra;fpd;wikahy; mjd; gad;ghL xU Nfs;tpf; 

Fwpahf khwp As;sJ. ,jd; tpisthf XNrhd; tpjhdj;ijj; Nja;tilar; nra;ahj> 

$lNt cyfk; ntg;gkiltjpy; kpff; Fiwe;j msT gq;fspg;Gr; nra;fpd;w Fspu;j;jp 

thAf;fisg; gad;gLj;Jtjpy; cyf kf;fs; ftdQ; nrYj;jj; njhlq;fpAs;sdu;.
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,jw;fhf xU khw;W thAthf vspjpyhtpahFk; jd;ikAs;s IjNuhfhgd; - (R600a) 
kw;Wk; tspkz;lyj;jpy; cWjpia kpff; Fiwthf epuk;ghj GNshNuh fhgd; Nru;it 

(Hydrofluroolefind) HFO - 1234 a   Mfpatw;iwg; gad;gLj;Jtjpy; Kidg;Gf; fhl;lg;gl; 

Ls;sJ. vspjpyhtpahFk; IjNuhf;fhgDf;fhf INrhgpAl;Nld; gad;gLj;jg;gLfpd;wJ. 

,J INrhgpAl;Nld; (R600a) thA vd ifj;njhopy; Jiwapy; miof;fg;gLfpd;wJ.

NkYk;> epuk;ghj GNshNuhf; fhgdhf IjNuh GNshNuh xyptPd; HFO  gad;gLj;JtJ 
rpghu;R nra;ag;gl;Ls;sJ. HFO  MdJ mikg;G uPjpapy; HFC  ,w;Fr; rkkhtNjhL> mjpy; 

,ul;ilg; gpizg;nghd;W mlq;fpAs;sJ. ,ul;ilg; gpizg;Gf; nfhz;l Nru;itfs; mjpf 

jhf;FjpwDs;sitahifahy; ,e;j HFC  Nru;itfs; fPo; tspkz;lyj;jpy; tpiuthfg; 

gpupifaile;J tspkz;lyj;jpypUe;J ntspNaWk;. vdNt mit g+Nfhsk; ntg;gk-

iltjpy; nrYj;Jk; nry;thf;F kpff; FiwthdJ.

                                                     (a)                                      (b)
cU 1.34 -  (a)  INrhgpAw;Nwd; (R600a) (b)  IjNuhGNshNuhxypgPd;   (HFO-1234a)  

1.13.4  xspapurhadg; Gfhu;

ePq;fs; thfd neupry;kpf;f xU efupy; tho;fpd;w xUtuh? mt;thwhapd; mt;thwhd 

efuq;fspy; khiyNtisfspy; rw;W caukhd xU fl;llj;jpy; ,Ue;J cq;fsJ 

efuj;ij Nehl;lkpLk;NghJ cq;fsJ fl;llq;fSf;F Nkyhf> CLfhl;Lk; jd;ik 

Fiwthd fgpyepwkhd xU glyj;ijf; fhz;gPu;fs;. fz;b khefuk;> nfhOk;G khefu 

Gwf;Nfhl;il> nghuy;iy> fLntiy Nghd;w gpuNjrq;fspy; fhw;W tPRtJ Fiwthd 

ehs;fspy; ,j;Njhw;wg;ghl;ilf; fhzyhk;. ,yq;ifapy; ,e;j epiyik rw;W mupjhfNt 

fhzg;gLfpd;wNghjpYk; ,e;jpahtpy; GJby;yp> Kk;gha;> fy;fj;jh> nrd;id Nghd;w 

efuq;fspYk; rPdhtpy; rq;nfa;> gP[pq; Nghd;w efuq;fspYk; kNyrpahtpy; Nfhyhyk;g+u; 

efupYk; ,e;j epiyikia mjpf mstpy; fhzyhk;.

,t;thwhfg; gpw;gfy; Ntisfspy; xsp CLGftpLk; jd;ik FiwthfTk; fU epw-

g;glyk; Njhd;Wtjw;fhd fhuzk; ahJ? ,g;glyk; Njhd;Wtjw;Ff; fhuzkhFk; rpf;-

fyhd xsp ,urhadr; nrad;Kiw> ~~xspapurhadg; Gfhu;|| vd miof;fg;gLfpd;wJ. 

#upaf; fjpu;fspd; Kd;dpiyapy; #oy; khrhf;fpf; fUtpfs; rpy xd;Wlndhd;W jhf;fk; 

Guptjhy; Njhd;Wk; ,urhadg; nghUs;fs;> Ez;zpa Jzpf;iffs; kw;Wk; ePu;r; rpWJzp 

f;iffshy; #upaf; fjpu;fs; rpjwbf;fg;gLtjhy; (scattering)  epfOk;. tspkz;lyj;jpd; 

xspa+LGftpLk;jd;ik FiwtiljNy ~~xspapurhadg; Gfhu;|| vdg;gLfpd;wJ.

xspapurhadg; Gfhu; Njhd;wf; fhuzkhFk; ,urhad khrhf;fpfSk; mtw;wpd; 

%yKjy;fSk;

xspapurhadg; Gfhu; Njhd;Wtjpy; ,uz;L tifahd ,urhad khrhf;fp tiffs;  

gq;fspg;Gr; nra;Ak;. iej;jpupf;nfhl;irl;L thA (NO)> vspjpyhtpahFk; IjNuhf;fhgd; 
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(jfdj;Jf;Fs;shfhj vupnghUs;) MfpadNt mitahFk;. ,tw;NwhL #upa xspAkhd 

15 °C ntg;gepiy ,Ug;gJk; mtrpakhFk;.

xspapurhadg; Gfhu; Njhd;wf; fhuzkhFk; ,urhadg; nghUs;fs; NO, CH3(CH2)nCH3 
(n = 1- 4) MfpadthFk;.

,e;j ,uz;L ,urhadg; nghUs;fSk; Vwj;jho Kw;WKOjhf thfdg; Nghf;Ftu-

j;Jf; fhuzkhfNt tspAld; Nru;fpd;wd. IjNuhf;fhgd; vd;gJ jput ngw;Nwhypa  

vupnghUs;fspd; gpujhdkhd xU $whFk;. thfdg; Nghf;Ftuj;J Vwj;jho Kw;WKOjhf 

jput ngw;Nwhypa vupnghUs;fspNyNa jq;fpAs;sJ. thfdq;fspy; gad;gLj;jg;gLk; 

,e;j vupnghUs;fs; ntt;NtW topfspy; jfdkilahj vupnghUshfr; #oYld; NrUk;.  

Fwpg;ghf ~fNrhypd;| vupnghUs;fspd; cau; Mtpg;gwg;Gf; fhuzkhf> thfdj;jpd; vup 

nghUs; njhl;bapypUe;J Mtpahfp> tspkz;lyj;ijaile;J #oYld; vspjpyhtpahFk; 

IjNuhf; fhgd;fisr; Nruf;Fk;.

NkYk; fhgd;Nru; fUtpapd; (carburettor) ClhfTk; fzprkhd msT IjNuhf;fhgd; 

Mtpahfpr; nry;Yk;. vdpDk;> thfdj;jpd; ntspg;gLj;Jj; (exhaust) njhFjpapd; Clh 

fNt #oYld; mjpf msT IjNuhf;fhgd; NrUk;. thfd vQ;rpdpd; cs;Ns vup 

nghUs; cau; mKf;fj;jpYk; cau; ntg;gepiyapYk; jfdkile;j NghjpYk; vQ;rpdpd; 

MLjz;bDs; (Kryj;jpDs;) GFk; vy;yh vupnghUs; %yf;$WfSk; Kw;WKOjhfj; 

jfdj;Jf;F cs;shtjpy;iy. Fwpg;ghf Kry miwapd; ntspg;Gwr; RtUf;F  mUNf 

cs;s IjNuhf;fhgd; %yf;$Wfs; jfdkiltjpy;iy. ,t;thwhfj; jfdkilahj 

IjNuhf;fhgd; %yf;$Wfs; ntspg;gL thATld; Nru;e;J ntspg;gLj;J njhFjpapd; 

Clhf tspkz;lyj;Jld; NrUk;.

vupnghUisAk; tspiaAk; rpwg;ghd tpfpjj;jpy; fye;J cau; mKf;fj;jpd; fPo; vupgw;wr; 

nra;tjd; %yNk thfd vQ;rpdpy; vupnghUs; jfdKwr; nra;ag;gLk;. ,jd;NghJ jfdk; 

fhuzkhf ntspNaWk; ntg;gk; fhuzkhf vQ;rpdpd; cs;Ns cau; ntg;gepiy kw;Wk; 

cau; mKf;f epge;jid cUthFk;. nghJthd epge;jidfspd; fPo; njhopw;glhj xU 

thAthff; fUjg;gLk; iejurd;> Nkw;gb cau; ntg;g - mKf;f epge;jidfspd; fPo; 

xl;rprDld; jhf;fk; Gupe;J iej;jpupf;nfhl;irl;il cw;gj;jp nra;Ak;. ,t;thW cw;g-

j;jpahFk; iej;jpupf;nfhl;irl;L thA> thfdj;jpd; ntspg;gLj;J njhFjpapd; Clhf 

tspkz;lyj;Jld; NrUk;. mjw;fika xspapurhadg; GfhUf;Ff; fhuzkhFk;. khrh-

f;F fUtpfs; ,uz;Lk; thfdg; Nghf;Ftuj;J fhuzkhfNt tspkz;lyj;jpy; efu;g; 

gpuNjrq;fspy; xspapurhadg; Gfhiu mjpfstpy; fhzyhk;.

xspapurhadg; GfhupdJ ,urhadk;

xspapurhadg; Gfhu; cUthjyhdJ tspkz;lyj;jpy; #upa xspapd; Kd;dpiyapy; 

epfOk; kpfr; rpf;fyhd Xu; ,urhadj; jhf;f tiyaikg;ghFk;. vdpDk;> fw;wha;it 

,yFgLj;Jtjw;fhf> xspapurhadg; Gfhu; Njhd;Wtjpy; ,lk;ngWk; ,urhadj; jhf;fq; 

fisg; gpd;tUkhW kpf vspikahd tifapy; fhl;lyhk;.

cl;lfd vQ;rpdpy; ,Ue;J ntspg;gLk; NO  thA tspkz;lyj;jpy; NkYk; xl;rpNaw;wk-

ile;J NO2 thAitj; Njhw;Wtpf;Fk;. ,e;j NO2 thA #upa xspapd; Kd;dpiyapy; 

gpupifaile;J mZ epiy xl;rprid cw;gj;jp nra;Ak;.
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  2NO(g)  +  O2(g)    2NO2(g)

  NO2(g)           NO(g)  +   O(g)

,e;j mZ epiy xl;rprdhdJ %yf;$w;W xl;rprd; O2  cld; Nru;e;J xspapurhadg;  

Gfhupd; gpujhdkhd xU khrhf;fpahd XNrhid cw;gj;jp nra;Ak;.

   + O2(g)                 O3(g)

  RahjPd %ypfk; Njhd;Wjy;: O(g) + H2O(g)                                 

,tw;NwhL NkNy cw;gj;jpahfpa RahjPd %ypfq;fSk; mZepiy xl;rprd; 

%yk; Njhd;Wk; XNrhDk; vspjpyhtpahFk; jd;ikAs;s IjNuhf;fhgd;fSld; jhf;fk;  

Gupe;J mw;ify; kw;Wk; Ngnuhl;rp mw;ify; RahjPd %ypfq;fisj; Njhw;Wtpf;Fk;. 

,e;j mw;ify;  kw;Wk; Ngnuhl;rp mw;ify; RahjPd %ypfq;fs; NO2  

kw;Wk; O2   cld; jhf;fk; Gupe;J vspjpyhtpahff; $ba FWfpa rq;fpyp my;bifl;L 

Ngnuhl;rp mrw;iwy; iej;jpNuw;W(PAN), Ngnuhl;rp ngd;rapy; iej;jpNuw;W (PBN) Nghd;w  
ghjfkhd tpisTfs; Njhd;Wk;. NkYk;> NkNy cw;gj;jpahfpa my;ifl;L gy;gFjpah-

f;fkile;J tspapy; njhq;fy; epiyr; rpW Jzpf;iffs; Njhd;Wk;. ,j;Jzpf;iffs; 

kPJ J}R> ePuhtp Nghd;wit gbtjhy; mstpw; ngupa Jzpf;iffs; Njhd;wtNjhL 

mj;Jzpf;iffs; %yk; #upa xsp rpjwbf;fg;gLtjhy; (scattering) fPo; tspkz;lyj;-

jpd; xsp CLGftpLk; jd;ik Fiwtiltjd; tpisthf jpiug;glynkhd;W Nghd;W 

fhl;rpaspf;Fk;. xsp apurhadg; Gfhu; vd;gJ ntWq;fz;Zf;Fg; GydhFk; xNunahU 

tsp khriljy; re;ju;g;gkhFk;.

xspapurhadg; Gfhupd; ghjfkhd tpisTfs;

• xspapurhadg; Gfhupd; gpujhdkhd xU tpisthf XNrhd; cw;gj;jpahf;fg;gL 

fpd;wJ. XNrhd; xU er;R thA MFk;. XNrhid cl;Rthrpg;gjhy; Rthrf;  

NfhshWfs;> Rthrg; ghijapy; rPjg;gil mopTWjy;> ,Uky; Nghd;w epiyikfs; 

Vw;gLk;.

• NkYk;> XNrhd; MdJ> cWjpaw;w> caupa jhf;fj; jpwDs;s xU thAthifahy; 

XNrhd; Kd;dpiyapy; jhtuq;fspy; Fwpg;ghf ,sk; ,iyfspy; gr;iraTUkzpfs; 

moptjhy; ,iyfs; kPJ kQ;rs; epwg; nghl;Lf;fs; Njhd;Wk;. ,jd; tpisthf 

jhtuq;fspy; czT cw;gj;jp ghjpf;fg;gLtjhy; tsu;r;rpf; FiwghLfs; Vw;gLt-

NjhL czT cw;gj;jpAk; FiwilAk;. tptrhag; gapu;fspy; tpisr;ry; Fiw-

tila ,J VJthFk;.

• NkYk;> XNrhd; MdJ ,wg;gu; %yf;$Wfspy; ,ul;ilg; gpizg;Gf;fis cilf;Fk; 

(XNrhd; cilg;G). mjd; tpisthf ,wg;gu; %yf;$w;Wr; rq;fpypfs; ,WFtjhy; 

,wg;guhy; nra;j ghtidg; nghUs;fspd; nghwpKiwr; rf;jp FiwtilAk;. mjd; 

tpisthf ,wg;gupd; kPspay;G Fiwtiljy;> thfd lau;fspy; ntbg;G Vw;gly; 

Nghd;wit epfOk;.

hv
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• PAN, PBN kw;Wk; FWQ;rq;fpyp my;ifl;Lf;fs; er;Rj;jd;ikAs;s Nru;itfsht-

NjhL mit Gw;WNeha;fisAk; guk;giuayF tpfhuq;fisAk; Vw;gLj;jty;y-

itAkhFk;.

• xspapurhadg; Gfhu; fhuzkhf Njhd;Wk; vspjpyhtpahff;$ba gy my;bi-

fl;Lf;fs; cs;sd. mtw;iw cl;Rthrpg;gjhy; Rthrf; Foaow;rp Nghd;w NfhshW 

fisf; nfhz;Nlhupd; Neha; epiyik cf;fpukilAk;. NkYk; ,r;Nru;itfis 

cl;Rthrpg;g jhy; xt;thik ,ay;GfSk; Njhd;Wk;.

• xspapurhadg; Gfhu; fhuzkhfj; Njhd;Wk; Ngnuhl;rp mrw;iwy; Nru;itfs; (PAN, 
PBN) Gw;WNeha;f;fhshtNjhL> mit guk;giuayF tpfhuq;fisAk; Vw;gLj;j 

ty;yit. NkYk; ,r;Nru;itfs; clypd; njhopw;gL Gujq;fs; kw;Wk; nehjpaq;f-

spy; ,urhad uPjpahd khw;wq;fis Vw;gLj;Jtjd; tpisthf me;nehjpaq;fspd; 

njhopw; ghl;ilAk; ghjpf;ff;$baitahFk;.

•								XNrhd; fhuzkhf epwg;nghUs; ntspWk;. vdNt Jzpkzpfs;> Milfspd; juk; 

Fd;Wk;.

1.14 ifj;njhopy;fspypUe;J ntspNaw;wg;gLgit  fhuzkhf   

     epfOk; ePu; khriljypd; ,urhadk;.

ePu; vd;gJ Gtpapy; capupd; ,Ug;Gf;F mj;jpahtrpakhd xU fhuzpahFk;. mjw; 

fhd fhuzk; mJ capupurhadj; jhf;fq;fspy; gq;Fnfhs;tJk;> mj;jhf;fq;fSf;Fj; 

Njitahd fiug;ghdhfr; nraw;gLtJkhFk;. NkYk;> ,aw;ifr; #oypy; epfOk;  

jhf;fq;fspYk; mJ fiug;ghdhfj; njhopw;gLfpwJ. ePu; %yf;$W nfhz;Ls;s tpaj;jF 

,ay;Gfs; fhuzkhfNt mJ ,t;thwhf  capupurhad kw;Wk; #oy; jhf;fq;fspy; 

fiug;ghdhfj; njhopw;gLfpd;wJ. ePu; %yf;$wpd; Nfj;jpufzpj tbtj;ij Nehf;Fif 

apy; mJ xU Nfhz tbtj;ijg; ngWfpd;wikia mwpa Kbfpd;wJ (cU: 1.34).

cU: 1.34  ePu; %yf;$wpd; Nfj;jpufzpj tbtk;

ePu; %yf;$wpd; HOH  Nfhzj;jpd; ngWkhdk; 104.50 MFk;. ePu; %yf;$iw H, O 
Mf;fpAs;s mZf;fspd; kpd;kiwj;jd;ik NtWghL fhuzkhf ePu; %yf;$wpd; O−H  
gpizg;G KidTilaJ. ,e;j KidT O−H  gpizg;Gr; NrhbahdJ ntspapy; Nfhz  

tbtpy; mikfpd;wikahy;> ePu; %yf;$Wf;F tpisAs; KidTj;jd;ik fpilf;fpd;wJ. 

,k;KidTj;jd;ik nlg]; (debye) myF 1.85 (1.85 D) tiuapyhdJ. mjd; fhuz-

khf> ePu; %yf;$whdJ typikahd KidTj;jd;ikAs;s %yf;$W MFk; vdf; fUj 

yhk;. ePu; %yf;$wpd; ,e;j typikahd KidTj;jd;ik fhuzkhf %yf;$WfSf;F 

,ilNa typikahd Ijurd; gpizg;Gf;fs; Njhd;Wfpd;wikahy;> ngUksT ePuhdJ 

(Bulk Water) miwntg;gepiyapy; jputkhff; fhzg;gLfpd;wJ. mjhtJ ePuhdJ typik  

kpf;f KidTj;jd;ikAs;s xU jputkhFk;.  ePupd; ,e;j typikahd KidTj; 
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jd;ik fhuzkhf ePupy; ngUk;ghyhd KidTr; Nru;itfs; fiuAk;. mjhtJ ePuhdJ 

KidTr; Nru;itfSf;fhd ey;ynjhU fiug;ghd; MFk;. vkJ #oypy; cs;s ngUk;gh 

yhd ,aw;ifr; Nru;itfs; KidTj; jd;ikAilaitahFk;. NkYk; capupurhadr; 

nrad;Kiwapy; gq;fspg;Gr; nra;Ak; ngUk;ghyhd Nru;itfSk; KidTj;jd;ik  

nfhz;litahFk;. ,jd; fhuzkhf ePuhdJ capupurhad kw;Wk; #oy; nrad;  

Kiwfspy; xU fiug;ghdhfj; njhopw;gLfpwJ. ,jd; fhuzkhf #oy; ,urhadtpaypy; 

ePuhdJ #oypd; KidTj;jd;ikAs;s fiug;ghd; vd miof;fg;gLfpd;wJ.

ePuhdJ ,t;thwhf KidTr; Nru;itfSf;fhd xU ey;y fiug;ghdhfj; njhopw;gLt-

jpy; gpujp$yq;fSk; cs;sd. mjhtJ gy;NtW ghjfkhd KidTr; Nru;itfs; ePupy; 

ed;F fiutjhy; ePu; Jupjkhf khrilAk;. ,t;thwhfg; gy;NtW Nru;itfs; ePupy; 

fiutjhy; me;ePuhdJ ahNjDk; Fwpj;j Ntiyf;Fg; nghUj;jkw;w epiyia mil-

jNy ePu; khriljy; vdg;gLfpd;wJ. ePu; khriljyhdJ ePiug; gad;gLj;jp nra;ag;gLk;  

Ntiyf;F mika NtWgLk;. cjhuzkhf> FbePuhfg; gad;gLj;j KbahjthW 

khrile;Js;s ePuhdJ tptrhag; gapu;r;nra;ifapd; ePu;g;ghrdj;jpd; Njitf;fhf 

khrilahj ePu; fUjf;$ba re;ju;g;gq;fSk; cs;sd. NkYk; ifj;njhopy; uPjpapy; czT  

jahupg;gjw;Fg; nghUj;jkw;wthW Ez;zq;fpfshy; khrile;Js;s ePuhdJ> nfhjpePuhtp 

ngWtjw;Fg; nghUj;jkhdjhFk;.

ePuhdJ typikkpf;f xU KidTf; fiug;ghdhf ,Ue;jNghjpYk; KidTj;jd;ikaw;w 

Nru;itfSk; ePupy; nrhw;g msTfspy; fiuAk;. ,t;thwhd rpy KidTj;jd;ikaw;w 

Nru;itfs; mjpf er;Rj;jd;ikAilaitahtNjhL> kpfr; nrhw;g mstpy; mjhtJ 

Rtl;lstpy; fiue;Js;s epiyapYk; mjd; er;Rj;jd;ikahdJ ,opTg; ghjf kl;lj;-

jpYk; cau;thdjhff; fhzg;glyhk;. cjhuzkhf> typikkpf;f xU Gw;WNehahf;fpf; 

fhuzpahfpa ngd;rPdpd; ePupy; fiuAk; jpwd; Vwj;jho kpy;ypaDf;F 1780 (1780 ppm) 
gFjpfs; MFk;. vdpDk; FbePupd; gukhdg; ngWkhdq;fspd;gb> ePupy; ngd;rPd; mlq;fp 

apUf;fj;jf;f cr;r msT gpy;ypaDf;F Ie;J (5 ppb) gFjpfs; MtNjhL> ngd;rPdpd; 

ePupy; fiuAk; jpwdhdJ ,t;tpopTg; ngWkhdj;jpYk; 350 000 jlitfs; cau;thdjh-

Fk;. mjw;fika> KidTj;jd;ikAs;s Nru;itfisg; Nghd;Nw KidTj; jd;ikaw;w 

Nru;itfSk; ePupy; fiutjhYk; ePu; khrilfpd;wJ vd ehk; KbG nra;ayhk;. NkYk;> 

Kw;WKOjhf KidTj;jd;ikaw;w xU %yf;$whfpa xl;rprDk; nrhw;g mstpy; (8 
ppm) ePupy; fiuAk;. ,t;thwhf kpfr; nrhw;g mstpy; ePupy; fiue;Js;s xl;rprdhdJ 

ePupy; thOk; rfy mq;fpfsJk; capu;j; njhopw;ghLfSf;F ,d;wpaikahj xU fhuzp 

MFk;. mjhtJ ,t;thwhfr; nrhw;g mstpy; ePupy; fiue;Js;s xl;rprd; fhuzkhfNt 

ePu;tho; mq;fpfspd; rfy capu;j; njhopw;ghLfSk; epfOfpd;wd.
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1.14.1   ePu; tl;lKk; ePu; khriljYk;

#oypy; ePu; tl;lj;ijf; fhl;Lk; tpsf;fg;glnkhd;W cU: 1.35 ,y; jug;gl;Ls;sJ. ePu; 

tl;lj;jpy; ePuhdJ #oypy; ntt;NtW gFjpfSf;F ,ilNa gupkhw;wkilfpwJ. ePu; 

tl;lj;jpd; rfy fl;lq;fspYk; ePu; khrilTf;F cs;shFk;. ePu; tl;lj;jpy; cs;s kpff; 

Fiwe;j msT khrile;j ePu; tspkz;ly ePu; (Kfpy;> ePuhtp> nkd; %Lgdp> nts;Siw 

gdp> kio ePu;) MFk;. Gtpapy; cs;s epy ePu; Mtpahjy; %yNk tspkz;lyj;Jf;F 

ePu; fpilf;fpd;wJ. ePupy; fiue;Js;s ngUk;ghyhd KidTj;jd;ikAs;s Nru;itf-

spd; (cg;Gf;fs; Nghd;wtw;wpd;) nfhjpepiyg; ngWkhdk; cau;thdjhifahy;> Mtpah 

fpr; nry;Yk; ePUld; mr;Nru;itfs; tspkz;lyj;ij miltjpy;iy. ,jd; fhuzkhf 

Mtpahjy; %yk; tspkz;lyj;Jld; NrUk; ePu;> kpfr; Rj;jkhd kw;Wk; ,opT khrilTf;F 

cs;shd ePu; MFk;. vt;thwhapDk; Mtpg;gwg;Gs;s KidTr; Nru;itfs; (H2S, NH3, 
NO2) ePupy; fiuAk;. NkYk; xspapuuhrar; nrad;Kiwfs; fhuzkhf tspkz;lyj;jpy; 

cw;gj;jpahFk; gy;NtW ,urhadr; Nru;itfSk; (NO2, SO2, H2SO4, HNO3, NH4NO3 Ngh-
d;w) tspkz;ly ePupy; fiuAk;. NkYk; tspkz;lyj;jpy; cs;s kpfr; rpwpa njhq;fy; 

epiyapy; cs;s (J}R> kfue;j kzpfs;> gw;wPupah Nghd;w) Jzpf;iffSk; tspkz;ly 

ePUld; Nru;tjhy; me;ePu; khrilAk;.

cU: 1.35   ePu; tl;lk; (ePu;r;rf;fuk;)

,t;tspkz;ly ePuhdJ gbT tPo;r;rp (Precipitation) topNa kio> kiog;gdp> nts;Siw 

gdp> nkd; %Lgdp kw;Wk; gdpf;fl;b kioahf (Hale) Gtp Nkw;gug;ig milAk;. ,t;th-

whfg; GtpNkw;gug;ig milAk; ePupd; xU gFjp GtpNkw;gug;gpd; topNa Xb toptjhy; 

NkYk; khrilTf;F cs;shFk;. fdpAg;G nghUs;fs; gpupifailtjhy; Njhd;Wk; 

cg;Gf;fs; (ghu cNyhf cg;Gf;fs;) kz;zpy; cs;s gy;NtW cg;G tiffs;> kdpj-

dhy; cw;gj;jp nra;ag;gl;Lr; #oYld; Nru;f;fg;gLk;. gy;NtW ,urhadg; nghUs;fs; 
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(gris> ifj;njhopy; ,urhadg; nghUs;fs;> tptrha ,urhadg; nghUs;fs;> ......) 

Nghd;wit ePupy; fiutjhy; ePu; NkYk; khrilTf;F cs;shFk;. mt;thwhf Nkw;F-

wpg;gpl;l gbTtPo;r;rp %yk; Gtp Nkw;gug;ig mile;j ePupd; xU gFjp Gtpapd; ghiwg; 

gilfSf;F Clhf Gtpapd; cl;gFjpia milAk; (Ground Water). ,t;thwhf ePuh-
dJ kz;zpd; fdpag; gilfSf;Fk; ghiwg; gilfSf;Fk; Clhfr; nry;Yk;NghJ 

mg;gilfs; mupg;Gf;F cs;shtjhYk; gy;NtW fdpa cg;Gf;fs; kz;Zld; Nru;tjhy; 

Gtpapd; cs;Ns cs;s ePUk; khrilAk;.

1.14.2   ePupd; jug;gukhdq;fs; (Water Quality Parameters)

ehk; Vw;fdNt Fwpg;gpl;lJ Nghd;W> KidTs;s kw;Wk; Kidtw;w ngUk;ghyhd  

nghUs;fs; ePupy; ntt;NtW msTfspy; fiuAk;. rpy nghUs;fs; (NaCl) mjpf mstpy; 

fiue;Js;sNghjpYk; jPq;fhditay;y. vdpDk;> NtW rpy nghUs;fs; (ghu cNyh-

fq;fs;) kpfr; nrhw;g mstpy; fiue;Js;s epiyapYk; mjpf er;Rj;jd;ikahdit. 

,jw;fhd fhuzk;> gad;gLj;Jk; fUkj;Jf;F ePupd; nghUj;jg;ghl;il mse;jwptjw; 

fhf ePupy; fiue;Js;s kw;Wk; fiuahj epiyapy; ePupy; cs;s nghUs;fSf;fhd cr;r 

,opT kl;lk; my;yJ tPr;R jPu;khdpf;fg;gl;Ls;sJ. ,it ePupd; jug;gukhdq;fshFk;. 

cjhuzk;: FbePupd; ,urhadg; gukhdq;fs; kw;Wk; fopT ePiu ntspNaw;wYf;fhd 

gukhdq;fs;  vd ntt;NtW gukhdq;fs; gy;NtW ehLfshYk; ru;tNjr epWtdq;f-

shYk; ntspaplg; gl;Ls;sd. ,g;gukhdq;fs; Fwpj;j tPr;Rf;fis mjhtJ vy;iyfis 

tpQ;rpr; nry;tjhy; me;ePu; Fwpj;j Ntiyf;Fg; nghUj;jkhdjy;y vdf; fUjg;gLk;.

gpd;tUk; ml;ltizapy; ,yq;iff; fl;lisfs; gzpafj;jpdhy; ntspaplg;gl;Ls;sJ.

ml;ltiz - 1.9: ,yq;ifapy; tPLfspy; gad;gLj;Jtjw;Fg; nghUj;jkhd ePupy;  

      mlq;fpapUf;fj;jf;ftw;wpd; cau;T /  ,opT  msT  my;yJ tPr;R  

          jug;gl;Ls;sJ.

 gukhdq;fs;     myF  cr;rg; ngWkhdk; / tPr;R

 epwk;      Hazen Units  15
 fyq;fy; jd;ik    NTU   2
 pH ngWkhdk;        6.5 - 8.5
 ,urhad xl;rprd; Nfs;tp (COD)  mg / l   10
 nkhj;j fiue;j epiy jpz;kq;fs;  mg / l   500
 ePupd; td;ik (CaCO3 epiyapy;)  mg / l   250
 nkhj;j nghRNgw;W (PO4

3- epiyapy;)  mg / l   2.0
 Mrdpf;F (As3+ epiyapy;)   mg / l   0.01 
 fl;kpak; (Cd2+ epiyapy;)   mg / l   0.003 
 <ak; (Pb2+ epiyapy;)    mg / l   0.01 
 ,urk; (Hg0 kw;Wk; Hg2+ epiyapy;)  mg / l   0.001
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1.14.3   fopT ePupd; jug;gukhdq;fs; (Parameters)

,dp ehk; ePupd; jug;gukhdq;fs; rpytw;iwr; RUf;fkhf Nehf;FNthk;.

• pH  ngWkhdk; 

pH  vDk; ,uz;L Mq;fpy vOj;Jf;fshy; Fwpf;fg;gLtJ Ijurd; mOj;jk; (Potential 
of Hydrogen) vd;gjhFk;. pH  mstpil (pH Scale)   vd;gJ fiurypd; mkpyj;jd;ikia 

my;yJ %yj;jd;ikia $Wtjw;Fg; gad;gLk; msTj;jpl;lkhFk;. fiurnyhd;wpd; 

Ijurd; mad; nrwpit (mol dm-3) kiw klf;ifg; ngWkhdkhff; fhl;Lkplj;J ,J 

pH  ngWkhdk; vdg;gLk;.

fiurnyhd;wpd; pH  ngWkhdj;ij mtjhdpg;gjw;Nfw;w rpy Kiwfs; cs;sd.

(1) epakpg;G %yk; my;yJ gpwpnjhU Kiw %yk;: fiurypd; H+ nrwpitj; Jzpe;J>  

   mjd; kiw klf;ifg; ngWkhdj;ijg; ngWtjd;  %yk;  kpfj; jpUj;jkhf pH  
      ngWkhdj;ijj; jPu;khdpf;fyhk;.

(2) pH fhl;biag; gad;gLj;Jtjd; %yk;: mjhtJ fiurypd; H+ mad; nrwpTg;gb  

   epwk; khw;wkilAk; jhs;fisg; gad;gLj;Jjy;.  ,jw;fhf  cupa pH  jhisf;  

  fiurypy; eidj;J> mj;jhs; ngWk; epwj;ij epakhd pH  epw msTj;jpl;lj;Jld;  

   xg;gpLtjd; %yk; gUkl;lhd pH  ngWkhdj;ijg; ngwyhk;.

(3) pH khdpiag; gad;gLj;Jtjd; %yk;:  ,jd;NghJ  ePupd;  H+mad; nrwpTld;  

   mOj;jk; NtWglf;$ba  tpNrlkhd  kpd;thnahd;wpd;  mOj;jj;ij (fz;zhb  

  kpd;thapd;) epakkhd kpd;thnahd;wpd; (Ag / AgCl  kpd;thnahd;wpd;) mOj;jj;  

   Jf;Fr; rhu;ghf mse;J mjd; %yKk; ntt;NtW ePu;f;fiury;fspd; pH    
       ngWkhdj;ijj; Jzpayhk;.

ehk; md;whlk; gad;gLj;Jk; rpy ePu;f;fiury;fspd; ngWkhdq;fs; fPNo jug;gl;Ls;sd.

,yq;ifapy; FbePupd; rpwg;ghf pH  tPr;R 6.5 - 8.5 vdj; jPu;khdpf;fg;gl;Ls;sJ.

cU 1.36 md;whl tho;tpy; gad;gLk; ePu;f;fiury;fs; rpytw;wpd; pH  ngWkhdq;fs;

,iug;igr; rhW Nfhg;gp

ghy;

FUjp

mg;gr;Nrhlh
ntspw;wp

mg;gps; gor;rhW

kpd;fytLf;F mkpyk;

,dpg;Gg; ghdk;

mkpy  
kio

jf;fhspr;
rhW J}a kio

J}a ePu;

rtu;f;fhuk;

Jg;Guthf;fp

fopfhd;  

Rj;jkhf;fp
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• flj;jhW (Conductivity) 

ePu;f;fiurnyhd;wpd; flj;jhW vd;gJ me;ePu;ka Clfj;jpd; Clhf kpd;flj;jg;gLk; 

Mw;wiyf; Fwpf;Fk; Xu; mstPlhFk;. ,jw;fhf ePupy; RahjPd mad;fs; fhzg;gLjy; 

Ntz;Lk;. J}aePupd; flj;jhW kpff; FiwthdJ. ePuhdJ jhdhfg; gpupifailjy; %yk; 

Njhd;wpa kpfr; nrhw;g msthd OH- kw;Wk; H+ mad;fNs J}aePupy; fhzg;gLk;. (1×10-7 
mol dm-3).  ePupd; flj;jYf;Fg; gpujhd fhuzkhf miktJ mjpy; fiue;Js;s cg;G-

f;fspd; msthFk;. cg;Gf;fs; ePupy; fiutjhy;> mt;Tg;Gf;fs; Fwpj;j fw;wad;fshfTk; 

mdad;fshfTk; Ntwhfpa ePNuw;wkile;j mad;fshff; fhzg;gLk;. ,e;j mad;fshy; 

ePupy; mq;Fkpq;Fkhfr; nry;y KbAkhjyhy; mOj;j tpj;jpahrk; gpuNahfpf;fg;gl;lTld; 

mit kpd;tha;fis Nehf;fpr; nry;tjhy; flj;jhW Njhd;Wk;. ePupy; fiuAk; mNrjd 

cg;Gf;fs;> ePupy; mad;fshff; $l;lg;gpupifailaf;$ba Nrjd cg;Gf;fSk; Nru;itf-

Sk; (Nrjd mkpyq;fs;> %yq;fs; Nghd;wit) ePupd; flj;jhW kPJ gq;fspg;Gr; nra;Ak;. 

ePupy; ed;F fiuaf;$ba> vdpDk; mad;fshff; $l;lg;gpupifailahj FSf;NfhR> 

Rf;FNuhR Nghd;w Nrjdr; Nru;itfshy; ePupd; flj;jhW kPJ Vw;gLj;jg;gLk; nry;th-

f;F kpfr; nrhw;g msthdJ.  flj;jhiw msg;gjw;fhff; flj;jhW khdp (Conductivity 
Cell) gad;gLj;jg;gLk;. flj;jhiw msf;Fk; myF nrd;upkPw;wUf;F rpkd;]; (S cm-1) 
MFk;. vdpDk; ehk; mwpe;Js;s ngUk;ghyhd ePu;f;fiury;fspy; ,g;ngWkhdk; kpf 

kpfr; rpwpa jhifahy; nrd;upkPw;wUf;F ikf;fpNuh rpkd;]; (µ	S	cm-1) ,NyNa flj;jhW 
nghJthfg; gjpT nra;ag;gLk;.

ehk; mwpe;J itj;Js;s rpy ePu;f;fiury;fspd; flj;jhWg; ngWkhdq;fs; fPNo 

ml;ltizapy; jug;gl;Ls;sd.

ml;ltiz - 1.10:   ehshe;j tho;tpy; gad;gLj;Jk; rpy ePu;f;fiury;fspd; flj;jhWg; 

ngWkhdq;fs;

  fiury;;   flj;jhW / µ	S cm-1

  mad;fs; ePf;fg;gl;l ePu;  0.1 - 5
  fha;r;rp tbj;j ePu;   1 - 10
  FbePu;     50 - 1 000
  ghy;     1 000
  0.01 M KCl  fiury;   1 410
  flj;jhW epakf; fiury;

  epyf;fPo; ePu;    100 - 8 000
  fly; ePu;    2 000 - 60 000
  Mg;gps; rhW    10 000
  nrwpe;j mkpyq;fs;   60 000 - 900 000

• fyq;fy; jd;ik (Turbidity) 

Rj;jkhd ePu; Kw;WKOjhf xspia CLGftplf;$bajhFk;. mjhtJ ePupd; Clhf> 

vt;tpj jlq;fYkpd;wp xsp nry;Yk;. vdpDk; ePUld; gy;NtW nghUs;fs; Nru;tjhy; 

mjd; xsp CLGftpLk; jd;ik FiwtilAk;. ePu; njsptw;w jd;ikiag; ngWk;. 
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,t;thwhf ePupd; xspia CLGftpLk; jd;ik Fiwtile;J fhzg;gLjNy me;ePupd; 

fyq;fy; jd;ik vdg;gLfpwJ. ePupy; fiuahj njhq;fy; epiyj; Jzpf;iffs; mjhtJ 

GtpaPu;g;G %yk; gbahj rpwpa Jzpf;iffs; fhzg;gLtjdhNyNa fyq;fy; jd;ik 

Vw;gLfpwJ. ,r;rpwpa Jzpf;iffs; fhzg;gLtjhy; ePupd; Clhfr; nry;Yk; xsp rpjWk; 

(Scattering).  mjd; tpisthf me;ePu; khjpup Kfpy; Nghd;W my;yJ jpiu Nghd;W fhl;rp 

aspf;Fk;. ,t;thwhf njhq;fy; epiyj; Jzpf;iffs; fhzg;gLjyhdJ ePu; khril-

jypd; fl;Gydhfj;jf;f xU re;ju;g;gkhFk;.

NkYk;> ePupy; kpfr; rpwpa $o;j; Jzpf;iffs; fhzg;gLjYk;> mjd; fyq;fy; jd;ikf;Ff; 

fhuzkhFk;. ePupd; fyq;fy; jd;ikf;F VJthFk; njhq;fy; epiyj; Jzpf;iffshf> 

Ez;zpa fspj; Jzpf;iffs;> kpfr; rpwpa Nrjd kw;Wk; mNrjdj; Jzpf;iffs;> 

Ez;zpa jdpf;fy mq;fpfspd; rKjhaq;fs;> kpfr; rpwpa gy;gFjpaj; Jzpf;iffs; 

Nghd;wtw;iwf; Fwpg;gplyhk;.

ePupd; fyq;fy; jd;ikia msg;gjw;fhf xspf;fw;iwnahd;W ePupd; Clhf ve;j msT 

rpjWfpd;wJ (scatter) my;yJ CL nry;fpd;wJ (transmittance) vd;gJ msf;fg;gLk;. 

,jd;NghJ fiurypy; xsp rpjWk; msT mwpag;gl;l fyq;fy; jd;ik nfhz;l xU 

fiurYld; Fwpj;j ePu;khjpupapd; xsp rpjWk; msT xg;gplg;gl;L> mjd; fyq;fy; jd;ik 

msf;fg;gLk;. fyq;fy; jd;ikia msf;Fk; myF NTU (Nephelometric Turbidity Unit) 
MFk;. epakkhd fyq;fy; jd;ikAs;s rpy fiury;fspd; ngWkhdq;fs; fPNo jug;gl; 

Ls;sd.

cU: 1.37  epakkhd fyq;fy; jd;ikAs;s 

                   fiury; njhlnuhd;wpd; NTU ngWkhdq;fs;

Fwpj;j gy; tYtsT cNyhff; fw;wad;fSld; ,iztjhy; Njhd;Wk; nfhOg;g 

kpyj;jpd; gy; tYtsT cNyhff; fw;wad; cg;gpdJ  ePupy; fiuAe; jpwd; Fiwth-

djhifahy; tPo;gbTf;F cs;shFk;. ,e;j tPo;gbtpd; mlu;j;jp ePupd; mlu;j;jpapYk; 

Fiwthdjhifahy;> rtu;f;fhu Eiu (Soap Scum)  Mf ePupy; kpjf;Fk;. ,e;j vy;yh 

gy; tYtsT cNyhff; fw;wad;fSk; ePq;fpr; nry;Yk; tiu rtu;f;fhuj;jpd; Jg;Guth-

f;Fk; jpwd; mjw;Ff; fpilf;fkhl;lhJ. NkYk; gy; tYtsT cNyhff; fw;wad;fs; 

jiykapupd; Nkw;gug;gpy; ,ay;ghfNt fhzg;gLk; kiw (−) Vw;wq;fSld; ,ize;J 

mt;Ntw;wq;fis eLepiyahf;Fk;. mg;NghJ Kd;du; Nkw;gug;Gf; fw;wad;fs; fhuzkhf 

js;sg;gl;l jiykapu;fs;  Vw;wq;fs; ,y;yhikahy; kPz;Lk; xd;Wlndhd;W Nru;e;J 

xl;Lk; jd;ikia Vw;gLj;Jk;.
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• ePupd; td;ik

ePq;fs; ,yq;ifapd; cyu; tyaj;jpy; thOk; xUtuh? my;yJ cyu; tyaf; fpzw;W 

ePiu my;yJ NtW ,aw;if %yq;fspypUe;J ngw;w ePiug; gUfpAs;sPu;fsh? ePq;fs; 

mt;thW gUfpa ePupd; Rit gw;wp vz;zpg; ghUq;fs;. me;ePu; xUtpj rtu;f;fhuj; 

jd;ikiaf; nfhz;bUe;jik cq;fSf;F epidtpUf;ff;$Lk;. NkYk;> me;ePupy; ePuh-

ba gpd;du; cq;fsJ jiyKb xl;Lk; jd;ikiaAk; ful;Lj; jd;ikiaAk; ePq;fs; 

mtjhdpf; ff;$Lk;. ,e;j epiyikfs; Vw;glf; fhuzk; vd;d? rtu;f;fhuj; jd;ikahd 

Ritf;Fk; jiykapu;fspy; xl;Lk; jd;ikf;Fk; fhuzkhf miktJ ePupd; td;ikahFk;.

~ePupd; rtu;f;fhuj;ij tPo;gbthf;Fk; nfhs;ssT| vd;gNj ePupd; td;ikf;fhd tiutp 

yf;fzkhFk;. ePupd; td;ikf;Ff; fhuzkhFk; ,urhadr; Nru;it ePupy; fiue;j epiy 

apy; cs;s gy; tYtsT nfhz;l cNyhff; fw;wad;fshFk;. mjhtJ Ca2+, Mg2+, 
Fe2+, Mn2+, Al3+ my;yJ NtW ahNjDk; gy;tYtsTs;s cNyhff; fw;wad;fspd; 

xl;Lnkhj;jr; nrwpT MFk;. ,aw;ifapy; fhzg;gLk; ePupy; gutyhf mlq;fpapUf;Fk; gy; 

tYtsTs;s cNyhff; fw;wad;fs; Ca2+ ck; Mg2+ ck; MFk;. vdNt ,aw;ifahd 

ePupd; td;ik kPJ Vwj;jho Kw;WKOjhfg; gq;fspg;Gr; nra;git Ca2+, Mg2+ Mfpa 

cNyhff; fw;wad;fs; MFk;. vdpDk; kpf mupjhf Mn2+, Fe2+, Al3+ Nghd;w mad;f-

Sk; ePupd; td;ikapy; gq;fspg;Gr; nra;Ak; re;ju;g;gq;fs; cs;sd. rtu;f;fhuk; vd;gJ 

nfhOg;gkpyq;fspd; Nrhbak; my;yJ nghw;whrpak; cg;Gf;fshFk;. ,e;j cg;Gf;fspd; 

fhnghl;rpypf;Ff; $l;lk; cupa gy;tYtsT cNyhff; fw;wad;fSld; ,iztjhy; 

Njhd;Wk; nfhOg; gkpyj;jpd; gy;tYtsT cNyhff; fw;wad; cg;gpd; ePupd; fiuAk; 

jpwd; Fiwthd jhifahy; mJ tPo;gbAk;. ,t;tPo;tbtpd; mlu;j;jp ePupd; mlu;j;-

jpia tplf; Fiwthd jhifahy; mJ rtu;f;fhu khR Eiuahf (soap scum) ePupy; 
kpjf;Fk;. vdNt rtu;f;fhuj;jpd; fOty; nrythdJ ,e;j rfy gy;tYtsT cNyhff; 

fw;wad;fSk; ePq;Fk; tiuapy; epfOtjpy;iy. NkYk; ,e;j gy;tYtsT cNyhff; 

fw;wad;fs; jiykapu; Nkw;gug;gpy; ,ay;ghfNt fhzg;gLk; Vw;wq;fSld; ,izj;J 

mt;Ntw;wq;fis eLepiyg;gLj;Jk;. mg;NghJ  Kd;du; Nkw;gug;G Vw;wq;fs; fhuz-

khfj; js;sg;gl;l jiykapu;fs;> Vw;wq;fs; mw;Wg; Nghtjhy; kPz;Lk; xd;Wlndhd;W 

Nru;j;J xl;Lj;jd;ikia Vw;gLj;Jk;.

ePupy; mlq;fpAs;s NtW mdad;fSf;Fk; (Cl-, SO4
2-) ePupd; epiyAs;s td;ikf;Fk; 

vt;tpj njhlu;Gk; fpilahJ. ePupd; td;ikiaf; Fwpg;gpLk; myF kpy;ypaDf;F fy;rpak; 

fhgNdw;Wg; gFjpfs; (ppm CaCO3)MFk;. ePupd; td;ik gpd;tUkhW tifg;gLj;jg;gl; 

Ls;sJ (gUkl;lhd ghFghL).

ml;ltiz - 1.11:   ePupd; fbdj;jd;ik kl;lk;

  fy;rpak; fhgNdw;W / mg L-1  ePupd; td;ik 

       0 -   50   nkd;dPu;

     50 - 100   eLj;ju nkd;dPu;

   100 - 200   kpjkhd td;dPu;

   200 - 300   eLj;ju td;dPu;

   300 - 400   td;dPu;

   450+    mjpf td;dPu;
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• jw;fhypf td;ik (epiyapy; td;ik) (Temporary Hardness) 

ePupy; Nkw;gb gy;tYtsTs;s cNyhff; fw;wad;fSld; mk; nkhj;jr; nrwptpYk; 

$Ljyhd nrwptpy; ,UfhgNdw;W mad;fSk; fhgNdw;W mad;fSk; fhzg;gLk;  

epiyNa jw;fhypf td;ik vdg;gLfpd;wJ. ePiuf; nfhjpf;f itg;gjhy; mt;td;ikia 

ePf;f KbtjdhNyNa ,J jw;fhypf td;ik vdg;gLfpd;wJ. ePiuf; nfhjpf;f itf;Fk; 

NghJ cNyhff; fw;wad;fs; mtw;wpd;  fhgNdw;whf tPo;gbAk;.

     Ca2+  + 2(HCO3)2              CaCO3  +  CO2   +  H2O

          Mg2+  + 2(HCO3)2              MgCO3  +  CO2   +  H2O

• epiyAs;s td;ik (epiyahd td;ik) (Permanent   Hardness) 

Fwpj;j gy; tYtsTs;s cNyhff; fw;wad;fspd; nkhj;jr; nrwptpYk; kpff; Fi-

wthff; fhgNdw;W my;yJ ,UfhgNdw;W mad;fs; fhzg;gLk; epiyNa epiyAs;s 

td;ik vdg;gLfpwJ.

,q;F fhgNdw;W−,UfhgNdw;W mad;fspd; rktYr; nrwpTf;F(Equivalent Concentration)
Nkyjpfkhff; fhzg;gLk; cNyhf mad; nrwpit> ntg;gNkw;Wtjd; %yk; tPo;gbar; 

nra;a Kbahjhifahy; ,J epiyAs;s td;ik vdg;gLfpwJ. Gwj;NjapUe;J ePupy; 

fiuAk; jd;ikAs;s fhgNdw;Wr; Nru;itfs; (Na2CO3) Nru;g;gjhy; ,t;td;ikia ePf;-

fyhk;.  Ca2+  +  2Cl-  + Na2CO3  CaCO3  +  2Na+   +  2Cl-

• ePupd; ,urhad xl;rprd; Nfs;tp (Chemical Oxygen Demand) 

ePupd; ,urhad xl;rprd; Nfs;tp vd;gJ ePupy; fiue;Js;s xl;rpNaw;wf;$ba gjhu;j;-

jq;fis xl;rpNaw;Wtjw;Fj; Njitahd xl;rprdpd; msT MFk;. ePupy; gutyhff; 

fhzg;gLk; xl;rpNaw;wf;$ba Nru;itfshd Nrjdr; Nru;itfshFk;. ,it ntt;NtW 

xl;rpNaw;w epiyfspy; fhzg;gLtNjhL> ,Wjpapy; mtw;iwf; fhgdPnuhl;irl;lhf 

(my;yJ fhgNdw;whf) xl;rpNaw;wyhk;. FSf;NfhR> Guw;NwhR Nghd;w nty;y tiffs;> 

nfhOg; gkpyq;fs;> mkpNdh mkpyq;fs;> khg;nghUs;> Gujq;fs; Nghd;wit ,jpy; 

mlq;Fk;.

NkYk; mNrjdr; Nru;itfshf Fe2+, Mn2+ 
Nghd;w mad;fSk; ePupd; ,urhad xl;rprd; 

Nfs;tpapy; gq;fspg;Gr; nra;Ak;. ePupd; ,urhad 

xl;rprd; Nfs;tp epakpg;G %yk; Jzpag;gLk;. 

typikkpf;f xl;rpNaw;wpahfpa mkpy nghw;wh 

rpa kpUFNuhNkw;Wf; fiurypd; mwpag;gl;l 

Xu; msTld;> fha;r;rp tbj;J kPjpahf cs;s 

,UFNuhNkw;W mad;fspd; msit epakkhd 

Fe+mad; fiurnyhd;wpd; %yk; epakpg;Gr; 

nra;J ePupd; COD ngWkhdk; Jzpag;gLk;.



cU: 1.38  epakpg;G %yk; ePupd;  
                  COD kl;lj;ijj; Jzpjy;.



∆

∆
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ngUk;ghYk; ifj;njhopy;fs; %yk; ntspNaw;wg;gLk; fopTePupNyNa ePupd; COD 
kl;lk; msf;fg;gLk;. mjw;fhd fhuzk; COD  kl;lk; cau;thd fopT ePu; epiyfisr; 

nrd;wiltjhy; me;ePu; khrilTf;F cs;shfpd;wikahFk;.

,yq;ifapy; kj;jpa Rw;whly; mjpfhu rigapdhy; Fwpj;Jiuf;fg;gLtJ ntt;NtW 

#oy;fspy; tpLtpf;ff;$ba fopT ePupd; COD  kl;lk; gpd;tUk; ml;ltizapy; 

jug;gl;Ls;sJ.

ml;ltiz - 1.12: ,yq;if  kj ;j pa  Rw ;whly;  mjpfhu rigapdhy;  

          ntspaplg;gl;Ls;s fopT ePupd; cr;r COD  kl;lq;fs;.

 ntspNaw;Wk; nghUs;                 cr;r COD  ngWkhdk;/ mg 

L-1  Nkw;gug;G ePupy; ntspNaw;wg;gLk; fopT ePu;          250
 ePu;g;ghrd ePupy; ntspNaw;wg;gLk; fopT ePu;           400
 rKj;jpu ePupy; ntspNaw;wg;gLk; fopT ePu;            250
 ,wg;gu; njhopw;rhiyfspypUe;J ntspNaw;wg;gLk; fopT ePu;     400
 Gilitj; njhopw;rhiyfspypUe;J ntspNaw;wg;gLk; fopT ePu;    250

• ePupy; fiue;Js;s xl;rprd; kl;lk; (Dissolved Oxygen) 

ePupy; fiue;Js;s xl;rprd; kl;lk; (Dissolved Oxygen)  MdJ ePupd; myFf; fdtstpy; 

cs;s %yf;$W xl;rprd; (O2) msT MFk; vd tiuaWf;fg;gl;Ls;sJ. tspkz;ly-

j;jpy; 21 rjtPjksT fhzg;gLk; xl;rprd; thA Neubahf ePupy; fiujy;> ePupy; thOk; 

xspj;njhFg;G elj;Jk; Mw;wYs;s ePu;j;jhtuq;fs; kw;Wk; Vida mq;fpfshYk; (my;fh> 

raNdh gw;wPupah) #upa xspapd; Kd;dpiyapy; cw;gj;jp nra;ag;gLk; xl;rprd; ePupy; 

fiujy; MfpadNt ePupy; fiue;j epiy xl;rprDf;Ff; fhuzkhfpd;wd. ePu; %yf;$Wfs; 

KidTj;jd;ikAilaitahifahYk; xl;rprd; %yf;$Wfs; KidTj;jd;ikaw;wit 

ahifapdhYk; xl;rprdpd; ePupy; fiuAk; jpwd; kpfr; rpwpanjhU ngWkhdkhFk;. 

cjhuzkhf fly; kl;lj;jpy; tspkz;lyj;jpd; xl;rprd; thAtpd; gFjpaKf;fj;ijf; 

fUJifapy;> 21 0C ntg;gepiyapYk; 1 atm  tspkz;ly mKf;fj;jpYk; ePupy; fiue;j 

epiy xl;rprd; kl;lk; Vwj;jho 9 mg l-1  (9 ppm) MFk;. ePupy; fiue;Js;s xl;rprd; 

kl;lkhdJ> ePupy; epfOk; gy;NtW ,urhad kw;Wk; capu;r; nrad;Kiwfs; fhuz-

khff; FiwtilAk;. cjhuzkhf> ePupy; fiue;Js;s xl;rprd; kl;lk; 5 ppm ,Yk; 

FiwtilAk; NghJ> ePupy; thOk; mq;fpfs; mOj;jj;Jf;F(Stress)  cs;shFk;. me;ePupy; 

thOk; kPd;fs;> ,t;thwhd mOj;jj;Jf;F cs;shfpa re;ju;g;gq;fspy; ePu; Nkw;gug;Gf;F 

te;J thia tspkz;lyj;jpy; jpwe;J itj;jpUj;jiy mtjhdpf;fyhk;. mg;ngWkh-

dk; 1 - 2 ppm tiu FiwtilAkhapd;> me;ePupy; thOk; kPd;fs; ,wf;fj; njhlq;Fk;. 

rpy fhyg;gFjpfspy; ehl;bd; ntt;NtW gpuNjrq;fspy; ePu;epiyfspy; Vffhyj;jpy;  

Mapuf;fzf;fhd kPd;fs; ,t;thwhf ,we;jik gw;wpa nra;jpfis mwpfpd;Nwhk;. ePupy; 

fiue;j epiyapy; cs;s xl;rprd; kl;lk; kpfj; jho;thd ngWkhdj;ij miltNj 

,e;epiyikf;Ff; fhuzkhFk;.
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ePupy; fiue;j epiy xl;rprd; kl;lk; kpff; FiwtilAkhapd; (0 ppm) me;ePupy; fhw;wp 

d;wpa epiy Njhd;Wk;. Mokhf ePu;epiyfspd; mbg;gFjpapy; ,t;thwhd fhw;wpd;wpa 

epiy fhzg;gLk;.

ePupy; fiue;j epiyapy; cs;s xl;rprd; kl;lj;ijj; Jzptjw;Fg; gad;gLk; rpy Ki-

wfs; cs;sd.

(1) fiue;j epiy xl;rprDf;F czu;jd;ikiaf;  fhl;Lk; fiue;j  epiy xl;rprd;  

   khdpnahd;wpidg; gad;gLj;jp Neubahf mwpe;J nfhs;sy;. (pH khdp Nghd;w)

(2) epakpg;G %yk;  (tpd;f;yu; Kiw - Winkler Method)  ,k;Kiwapy;  gpd; epakpg;G  

   (Back titration) %yk; fiue;j epiy xl;rprd; kl;lk; Jzpag;gLk;.

,jw;fhf Kjypy; fiue;j epiy xl;rprid kq;fdPR Ijnuhl;irl;Lld; (Mn(OH)2) 
jhf;fKwr; nra;J tPo;gbar; nra;ag;gLk;.

                     ePupy;

  2Mn(OH2)2  +  O2   
	      2MnO2  +  H2O  ------------------ (1)

             1 mol       2 mol
,t;thW Njhd;Wk; kq;fdPRr; rpf;fyhdJ mkpy Clfj;jpy; maill;Lld; jhf;fKwr; 

nra;ag;gLk;.

  MnO2  + 4H+   + 2I−  	         Mn2+  +  I2   +  3 H2O ---------- (2)
  1 mol           1 mol
,jd;NghJ ntspNaWk; I2  MdJ> epak jNahry;Ngw;Wf; fiurnyhd;Wld; epakpf;fg;gLk;.

  I2    +  2S2O3
2-            2I-  +  S4O6

2- --------------------------- (3)
                     1 mol   2 mol
,jd;NghJ Xu; %y; xl;rprDf;fhf ehd;F %y; jNahry;Ngw;W nrythFk;. Ma;T$l-

j;jpy; ntt;NtW ePu;khjpupfspd; fiue;j epiy xl;rprd; kl;lj;ij ,k;Kiwapd; %yk; 

Jzpayhk;.

 (1)> (2)> (3) Mfpatw;wpd;gb>

 O2    			≡    MnO2   ≡				  I2      ≡     S2O3
2-

 1 mol  :     2 mol    :   2 mol   :      4 mol

• ePupd; ew;Nghriz (Eutrophication) 

Nghrizg; gjhu;j;jq;fs;  ePUld;  Nru;tjhy;  me;ePupy;  mjpf msT my;fh tsu;r;rp 

ailjNy ew;Nghriz vdg;gLfpd;wJ.

,t;thwhf my;fhf;fs; mjpf mstpy; tsu;r;rpailtjhy;>  ePu; Nkw;gug;gpy; jbj;j 

rKjhag; gilahff; fhzg;gLk;. ,jd; fhuzkhf #upa xsp me;ePu; epiyapd; fPo;g; 

gilfSf;Fr; nry;tjpy;iyahjyhy;> mt;thwhd fPo;g; gilfspy; xspj;njhFg;G ep-

fohikapdhYk;> xl;rprd; me;ePupy; fiuahikapdhYk; fPo;g;gilfspy; fiue;j epiy 

xl;rprd; kl;lk; Fiwtiltjhy; ePupy; thOk; jhtuq;fSk; tpyq;FfSk; ,wf;Fk;. 

,t;thW ,wf;Fk; jhtuq;fSk; tpyq;FfSk; fhw;Wtho; gw;wPupahf;fshy; gpupifailAk; 

NghJ fiue;j epiy xl;rprd; kl;lk; NkYk; Fiwtiltjhy; fhw;wpd;wpa epiyik 
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Njhd;Wk;. ,e;j fhw;wpd;wpa epge;jidfspd; fPo; H2S Nghd;w thAf;fs; cw;gj;jpahtjhy; 

ePu;epiyia mz;ba gpuNjrq;fs; mjpf Ju;kzj;ijg; ngWk;. ,JTk; ew;Nghriz 

xU  tpisthFk;. my;fh tsu;r;rpf;Fg; gy;NtW Nghrizg; gjhu;j;jq;fs; Njitahap-

Dk;> ngUk;ghyhd re;ju;g;gq;fspy; vy;iyg;gL Nghrizf; $W nghRNgw;W (PO4
3-) 

mad;fs; MFk;. NkYk; iej;jpNuw;W mad;fSk; (NO3
-) rpy Ntiyfspy; vy;i-

yg;gL Nghrizf; $whf mika ,lKz;L. ,e;j ,uz;L Nghrizf; $WfSk; 

vy;iyg;gLtjhy; ePu; epiyfspy; my;fh tsu;r;rp ,aw;ifahfNt fl;Lg;gLj;jg;gLk;. 

vdpDk;> kdpjdpd; gy;NtW nraw;ghLfs; (tptrhak;> .....)> ifj;njhopw; fopTePu;> tPl;-

by; gad;gLk; Rj;j khf;fpfs; (Cleaning Products)  Nghd;wit fhuzkhfg; gpujhdkhf 

ePu;epiyfspy; PO4
3-mad;fs; NrUk;. mjd; tpisthff; Fwpj;j Nghrizfspd; vy;i-

yg;gLjd;ik ePq;Ftjhy; Jupjkhf my;fhf;fs; ngUf;fkilAk;. ,JNt ew;Nghriz 

MFk;. cjhuzkhf> my;fh tsu;r;rpiaj; jLg;gjw;nfdpd; Fwpj;j ePupd; PO4
3- kl;lj;ij 

0.05 ppm  kl;lk; tiu Fiwthd kl;lj;jpy; Ngzp tuNtz;Lk;. vdpDk;> ngUk;ghyhd 

efu;g;Gwf; fopTg; nghUs;fspy; nghRNgw;W kl;lk; 25 ppm msTf;F cau;thf ngWkh-

dj;jpy; fhzg;gLfpwJ. 

     

    

    

     

            cU: 1.39 ew;Nghriz fhuzkhf kPd;fs; ,wj;jy;

ePupy; ghu cNyhf mad;fs; mlq;fpapUj;jy;.

ghu cNyhf mad; vd;gijj; jPu;khdpg;gjw;F kpfr; rupahd xU tiutpyf;fzk;  

,y;yhjNghjpYk;> mjw;fhfg; gpd;tUk; tiutpyf;fzq;fs; Gof;fj;jpy; cs;sd.

(1) cNyhftpaypy; ghu cNyhfk; vd;gJ 5 g cm-3 ,Yk;  Nkw;gl;l  mlu;j;jpAs;s  

   my;yJ 5 ,Yk; Nkw;gl;l njhlu;glu;j;jp (rhulu;j;jp) As;s cNyhfq;fs; MFk;.

(2) ngsjpftpaypy; mZntz; 20 ,Yk; Nkw;gl ;l cNyhfq;fNs ghu  

    cNyhfq;fshFk; vd tiuaWf;fg;gLfpwJ.

(3) ,urhadtpaypy; ry;igl;L (S2-) kw;Wk; Ijnuhl;irl;L (OH-) mad;fSld;  

    fiuahj tPo;gbitj; jUk; fw;wad;fis cw;gj;jp nra;Ak; cNyhfq;fSk;  

    vd tiuaWf;fg;gLfpd;wJ.

,g;ghu cNyhf mad;fs; rpy re;ju;g;gq;fspy; vkf;F ,d;wpaikahj Ez;Nghrizfsh-

Fk;. (Zn2+, Fe2+) $lNt ngUk;ghyhd re;ju;g;gq;fspy; ghjfkhd> er;Rj;jd;ikAilait 

ahFk;. (Hg2+, Cd2+, Pb2+) NkYk;> rpy re;ju;g;gq;fspy; Fiwe;j nrwptpy; mj;jpahtrpa-
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khf xU %yfkhfTk;> cau; nrwptpy; ghjfkhd %yfkhfTk; (Cu2+) elj;ijiaf; 

fhl;Lk;. mj;NjhL rpy ghu cNyhf mad;fs;> ve;j (V) capu;j; njhopw;ghl;bYk; 

gq;fspg;Gr; nra;tjpy;iy. ghu cNyhfq;fs; ePupYk;> ePu;epiyfspd; mbapy; milayh 

fTk; (Sediment) fhzg;gLk;.

GtpNahl;by; ghiwfshfTk; fdpaq;fshfTk; mtw;why; khRf;fshfTk; fhzg;gLk;. ghu 

cNyhfq;fs; thdpiyahyoptjhy; ePUlDk; kz;ZlDk; NrUk;. ghu cNyhfq;fs; 

,aw;ifahd ePupy; ePNuw;wkile;j mad;fshfTk; rpf;fy; Nru;itfshfTk; fhzg;gLk;. 

ePupy; fhzg;gLk; er;Rj;jd;ikAs;s ghu cNyhfq;fs; rpytw;wpd; %yq;fSk; mtw;wpd; 

nry;thf;FfSk; fPo; ml;ltizapy; jug;gl;Ls;sd.

ml;ltiz - 1.13:  ePupy; mlq;fpAs;s er;Rj;jd;ikahy; ghu cNyhfq;fs;  

                  rpytw;wpd;  %yq;fSk; mt;TNyhfq;fspd; nry;thf;FfSk;.

 ghu cNyhfk;   ePUld; NrUk; %yk;        nry;thf;F

 As      • ifj;njhopy; fopT ePu;> nghRNgw;Wg;     • Gw;WNehahf;fp

(As2O3) tbtj;jpy; 	  grisfspy; khRf;fshf> epyf;fPo; ePu;>  •	 Mrdpf;Nfhrpah

        gq;fR nfhy;yp> ,yj;jpudpay; $Wfs;.   Nehahf;fp.

 Cd (Cd2+)   • ifj;njhopy;fspy; ntspNaw;wg;gLgit>  • nehjpaq;fspd;    

        Ruq;ff; fopTfs;> cNyhf Rj;jpfupg;Gf;      njhopw;ghL jilg;gly;.

        fopTfs;> kPs kpd;Ndw;wf;$ba kpd;fy  • cau; FUjp mKf;fk;

        tLf;Ffs;.            • rpWePuff; NfhshWfs;

 Pb (Pb2+)   				•  ifj;njhopy; fopTfs;> Ruq;ff; fopTfs;>  • rpWePufk;njhopypoj;jy;> 
          <ak; Nru;e;j fNrhypd; (ngw;Nwhy;)> <ak;       ,dg;ngUf;ff; NfhshW>

        Nru;e;j g+r;R tif> cNyhff; Foha;g;    gps;isfspd; cs;sk;

        gw;whR gpb gjhu;j;jq;fs;.         nky;y tpUj;jpailjy;> 

                          FUjpr;Nrhif> 

                        <NkhFNshgpd; epNuhjpg;G

 Hg    	 	 • ifj;njhopy; fopTfs;> ntt;NtW fdpaq; • %is ghjpf;fg;gly;.

 (Hg, Hg2+)    fspy; Rtl;lstpy; fhzg;gly;> epyf;fup  • epj;jpiuapd;ik

        jfdk;> ,urak; mlq;fpa rhjdq;fs;.   • rpWePuff; NfhshWfs;
        (CFL Fkpo;fs;> ntg;gkhdpfs;> ngw;wp   • kpdkhl;lh Neha;
        rhjdq;fs;)             (Minamata)
 

cU 1.40  er;Rj;jd;ikAs;s ghu cNyhfq;fspd; ghjpg;G

              (Arsenicosis) Mrdpf;Nfhrpah Neha;         (Menameta) kpdkhl;lh Neha;
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• fiue;j epiy Nrjdr; Nru;itfs; (Dissolved Organic Compounds) 

er;Rj; jd;ikaw;w vdpDk; capupurhas xl;rprd; Nfs;tp (BOD) my;yJ ,urhad 

xl;rprd; Nfs;tp (COD) kPJ gq;fspg;Gr; nra;Ak; Nrjdr; Nru;itfNs fiue;j epiyr; 

Nrjdr; Nru;itfshFk;. ,t;tifapy; nty;y tiffs;> fhNghitjNuw;W> ,ypg;gpl;L> 

nfhOg;Gf;fs;> nfhOg;gkpyq;fs;> mkpNdh mkpyq;fs;> Gujk;> fiue;j epiy IjNuhf; 

fhgd;fs;> jhtu Kjdpiy kw;Wk; ,uz;lhk; epiy mDNrgr; Nru;itfs;> mDNrg 

fopTg; nghUs;fs; Nghd;wit mlq;Fk;. ePupy; ,r;Nru;itfs; cs;sNghJ gw;wPupah-

f;fspdhy; mit gpupf;fg;gl;L> ePupd; xl;rprd; Nfs;tp mjpfupg;gNjhL fiue;j epiy 

xl;rprd; kl;lk; (DO) FiwtilAk;. vdNt ePu;epiyapy; capu;r; nrad;KiwfSf;Fj; 

jlq;fy; Vw;gLk;.

• er;Rj;jd;ikAs;s /  mghafukhd (Toxic or Hazardous) Nrjdr; Nru;itfs; 

,r;Nrjdr; Nru;itfs; kpfr; nrhw;g mstpNyDk; ePupy; mlq;fpapUg;gpd;> me;ePu; gad;ghl; 

Lf;Fg; nghUj;jkhdjy;y. ngUk;ghYk; cWjpahf ePz;lfhyk; ,Uf;ff;$ba Nrjdr; 

Nru;itfNs (Persistent Organic Compounds) ,t;tifapy; mlq;Fk;. rpy tifg; gPil 

nfhy;ypfs;> ifj;njhopy;rhu;e;j ,urhadg; nghUs;fs;> myrNdw;wg;gl;l Nrjdr; Nru;it 

fs;> lnahl;rPd;fs;> gpAuhd;> nghypf;FNshupNdl;ll; iggPidy;fs;  (polychlorinated  
biphenyls - PCB), nghypmNuhkw;wpf;F IjNuhf;fhgd; (polyaromatic hydrocarbon - PAH), 
ePu;j; njhw;WePf;fy; gf;f tpisTfs; (disinfection by products) Nghd;wit ,f;$l;lj;jpy; 

mlq;Fk;.

ePupy; Rtl;lstpy; mlq;fpapUf;Fk; mjpf er;Rj;jd;ikAs;s /  mghafukhd rpy Nrjdr; 

Nru;itfs; fPNo jug;gl;Ls;sd.

   Benzo(a)pyrene(PAH)      Furan    DDT 

2, 2’, 4, 5, 5’ - pentachlorobiphenyl              Aldrin           Tetra-n-bulylin 

         Carbofuran 
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ePu;j; njhw;WePf;fy;> gf;f tpisTfs; vd;gd ePiuj; njhw;WePf;Ftjw;fhfg; gad;gL-

j;jg;gLk; FNshuPd; (Cl2) my;yJ Ig;Nghf;FNshiul;L cg;Gf;fs; (NaOCl, Ca(OCl)2 
fhuzkhf ePupy; Njhd;Wk; OCl- MdJ ePupy; fiue;j epiyapy; cs;s rpy Nrjdr; 

Nru;itfSld; jhf;fk; Guptjhy; Njhd;Wk; FNshuPd; mlq;fpa Nru;itfshFk;. ,r; 

Nru;itfs; er;Rj; jd;ikAilait. ePu;j; njhw;WePf;fypy; gf;ftpisTfshff; fpil-

f;Fk; rpy Nru;itfs; fPNo jug;gl;Ls;sd.

• gpshj;jpf;Ff; $l;lw; nghUs;fs; (Plastic Additives) 

,d;iwa cyfpy; gpshj;jpf;Fld; njhlu;Gglhj ve;jnthU Efu;Tg; gz;lKk; fpilahJ 

vdf; $wyhk;. czTg; nghUs;fs; $l gy gpshj;jpf;Fg; nghUs;fSld; njhlu;Ggl;lit 

ahFk;. gpshj;jpf;F rhu;e;j Efu;Tg; gz;lq;fis cw;gj;jp nra;tjw;fhf rpy tifg; 

gy;gFjpaq;fNs gad;gLj;jg;gLfpd;wd vd;gij Vw;fdNt ePq;fs; mwpe;Js;sPu;fs;.  

vdpDk;> ,e;j gy;gFjpaq;fisg; gad;gLj;jy; gpshj;jpf;F Efu;Tg; gz;lq;fs; cw;gj;jp 

nra;Ak;NghJ mtw;Wld; gy;NtW $l;lw; nghUs;fs; Nru;f;fg;gLfpd;wd. cw;gj;jpia 

,yFgLj;Jjy;> fpuaj;ij (nraiy)f; Fiwj;jy;> gy;NtW nghwpKiw ,ay;GfisAk; 

gad;ghl;Lf;Fr; rhjfkhd ,ay;GfisAk; Vw;gLj;Jjy;> Efu;Nthiuf; ftu;e;jPu;j;jy; 

Nghd;wtw;Wf;fhd ,f;$l;lw; nghUs;fs; Nru;f;fg;gLfpd;wd. ,f;$l;lw; nghUs;fs; 

nghJthf ,urhadg; nghUs;fshtNjhL>  jtwhd gad;ghL kw;Wk; gad;ghl;bd; 

gpd;du; kz;zpy; my;yJ ePupy; ,Ljy; fhuzkhf> mf;$l;lw; nghUs;fs; ke;j  

fjpapy; mg;gpshj;jpf;FfSk; Efu;Tg; nghUspypUe;J frpaf;$badthFk;. ,tw;Ws; rpy 

$l;lw; nghUs;fs; Mgj;jhditahFk;. Gw;WNehahf;fpj; jd;ik nfhz;lit> XNkhd; 

njhFjpiag; ghjpg;git> clypd; rpy Rug;gpfis (rpWePufk; Nghd;w)g; ghjpg;git vd 

,f;$l;lw; nghUs;fs; Mgj;Jf;fisf; Fwpg;gplyhk;. NkYk; gy;gFjpaj; njhFg;gpd; 

NghJ gad;gLj;jg; gLk; mghafukhd Cf;fpg; gjhu;j;jq;fs;> xUgFjpa khRf;fs;  

Nghd;wit Rtl;lstpy; (Traces) ,Wjpg; gpshj;jpf;F Efu;Tg; gz;lj;jpy; mlq;fpapUg;g 

NjhL mit ntspf;frpaTk; ,lKz;L.  NkYk; gpshj;jpf;F Efu;Tg; gz;l cw;gj;jpapd; 

NghJ nghwpKiw ,ay;Gfs; kw;Wk; gad;ghl;Lr; nrsfupaj;Jf;fhfTk; gy;NtW $l;lw;  

nghUs;fs; Nru;f;fg;gLk;. ,t;thwhd gjhu;j;jq;fSk; vkJ clypy; Nru ,lKz;L. NkYk;  
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gpshj;jpf;F Efu;Tg; gz;lq;fspd; jtwhd gad;ghL fhuzkhfTk; mghafukhd $l;lw; 

gjhu;j;jq;fs; clypy; NrUk;. FbePupg; Nghj;jy;fspy; milf;fg;gl;Ls;s ePiu Efu;j;j 

gpd;du; mg;Nghj;jy;fis Njq;fhnaz;nza; Nghd;wtw;iw ,l;L itf;fg; gad;gLj;-

Jtjd; tpisthf ePupy; fiuahj; jd;ikAs;s rpy $l;lw; nghUs;fs; gpshj;jpf;Fg; 

nghUspy; frpe;J Kidthf;f kw;w Njq;fhnaz;nza; Nghd;w jputq;fis mile;J> 

gpd; vkJ cliy mila ,lKz;L.

gpshj;jpf;Ff; $l;lw; nghUs;fshfg; gutyhfg; gad;gLj;jg;gLk; rpy ,urhadg;  

nghUs;fspd; gad;ghLfSk; mtw;wpd; mghafukhd jd;ikAk; fPNo ml;ltizapy; 

jug;gl;Ls;sd.

ml;ltiz -1.14: gpshj;jpf;Ff; $l;lw; nghUs;fshfg; gutyhfg; gad;gLj;jg;gLk; 

  ,urhadg; nghUs;fs; rpytw;wpd; gad;ghLk; mtw;wpd; Mghafuj; jd;ikAk;

 $l;lw; nghUs;fs;     gz;Gfs;       ghjpg;Gf;fs;

 

   

 

   

•	 jNyw;W (pthalates)
•	 ilxf;iuy; jNyw;W 

 (Dioctyl pthalate)
•	 ilnkjapy; jNyw;W 

(Dimethyl pthalate)
•	 ilvjapy;vl;iry; jNyw;W 

(Di (2-ethylhexyl phthalate)

•	 nyl; epwg;nghUs;fs;

•	 PbCrO4 (kQ;rs; - yellow)
•	 Pb3O4 (rptg;G - red)
•	 PbCO3 (nts;is - white)

• GNuhkPd; mlq;fpa jPaiz  

Nru;itfs;

• nlf;rhGNuhNkhilgPidy; <ju; 

(Decabromodiphenyl ether)
 nlf;uhGNuhNkhgpRgPNdhy; A  

(Tetrabromobisphenol A)

• gpRgPNdhy; A  (Bisphenol A)

• nefpo; gpshj;jpf;F (ed;F  

tisAk; jd;ikAila) 

tif cw;gj;jpf;Fg; 

gad;gLj;jy;.

• gpufhrkhd epwq;fisf;  

nfhz;l  gpshj;jpf;F   

cw;gj;jpf;Fg; gad;gLj;jy;. 

• gpshj;jpf;F ciwfs;>

• kpd; tlf; fhtyp>

• gpshj;jpf;F ftrq;fspy; 

kw;Wk; epy tpupg;Gf;fspy; 

jPaiz ,ay;ig 

Vw;gLj;Jtjhf

• nghypfhgNdw;Wg; gpshj;jpf;Fg; 

nghUs;fs;

 (ghlrhiyg; gps;isfspd; ePu;g; 

Nghj;jy;fs;> Foe;ijfspd;  

Gl;bfs; cw;gj;jpapy; xUgFjpa 

khfg; gad;gLj;jy;)
• PVC cw;gj;jpapy; xl;rpNaw;w 

ntjpupahfg; gad;gly;.

• cNyhfg; Ngzpfspy; 

cl;Gwj;Nj mupg;G vjpu;g;Gg; 

gilahfg; gad;gLj;jy;. 

(cjhuzk;: kPd; Ngzp)

•	 mfQ;Ruf;Fk; njhFjpapy; 

XNkhd;fs; Ruj;jiyf; 

Fiwj;jy;.

•	 Gw;WNehahf;fp

• ikaeuk;Gj; njhFjpiag; 

ghjpj;jy;.

• gps;isfspd; cs tsu;r;rp 

Fd;Wjy;.

• rpWePufq;fs; ghjpf;fg;gly;.

• Gw;WNehahf;fp

• tsu;r;rp jhkjkhjy;.

• mfQ;Ruf;Fk; njhFjpapy; 

XNkhd;fs; Ruj;jiyf; 

Fiwj;jy;. 

• ,ypg;gpl;L ehl;l capupio 

aq;fspy; xd;W Nru;tjhy; 

euk;Gj; njhopw;ghl;ilg; 

ghjpj;jy;.

• mfQ;Ruf;Fk; njhFjpapy; 

XNkhd;fs; Ruj;jiyf; 

Fiwj;jy;.

• mfQ;Ruf;Fk; njhFjpapy;  

XNkhd; kl;lj;ijf; Fiwj;jy;. 

• <j;jpud; XNkhd; Nghd;W 

nraw;gl;L <j;jpudpd; 

njhopw;ghl;Lf;Fj; jlq;fy; 

Vw;gLj;jy;.

• rpWgps;isfspd; cWg;G  

tpUj;jpapy; jlq;fy; Vw;gLj;jy;.
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• gpshj;jpf;F cw;gj;jpapy;

 khRf;fshf kPjpahfpAs;s 

xUgFjpa kw;Wk; Cf;fpr; 

Nru;itfs;.

• xUgFjpakhf ,j;ijuPd; 

itidy; FNshiul;L 

gpRgPNdhy; A.
• Cf;fpahf Rtl;lstpy; 

mlq;fpAs;s Cr, Pb, Cd 
nfhz;l Nru;itfs;.

•	 Nrjd nts;sPar; 

Nru;itfs;

 -  ilgpAw;iwy;    

 nts;sPar;     

 Nru;itfs;.

 - jpiugpAw;iwy;

  nts;sPar;

  Nru;itfs;.

•	 gy;mNuhkw;wpf;F 

IjNuhf;fhgd;fs; igupd;

 (Pyrene), ngd;Nrhigupd; 
(benzopyrene)

• gy;gFjpa cw;gj;jpf;fhfg; 

gad;gLk;.

• gy;gFjpa nurpd; cw;gj;jpia 

Cf;fy;.

• PVC apy; cWjpg;gLj;jpahf 

nghypAj;Njd; (Polyurethane)  
cw;gj;jpf;fhd Cf;fpahf.

•	 gpshj;jpf;F epug;gpg; nghUshf

•	 gpshj;jpf;F cw;gj;jpr; nrad; 

Kiwia ,yFgLj;Jtjw;fhf 

krFg;nghUshfg; gad;gLj;jy;.

• mjpf er;Rj;jd;ikAilaJ.

• Gw;WNehahf;fp.

• guk;giuayF tpfhukhf;fp

 (xUgFjpa)

• Cf;fp khRf;fs; euk;Gfis 

mopj;jy;.

• Gw;WNehahf;fp 

 

•	 Gw;WNehahf;fp

•	 guk;giuayF tpfhukhf;fp

•	 rpy Nru;itfs; typikkpf;f 

Gw;WNehahf;fpfshFk;.

 $l;lw; nghUs;fs;        gz;Gfs;       ghjpg;Gf;fs;


