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mßir ridhkh

l¾udka; úiska isÿ flfrk jd; ¥IKfha ridhkh

wï, jeis

j¾Idj c, pl%fha tla ixrplfhls' mDÓú mDIaGfha we;s úúO c, m%Nj u.ska jdIamslrKh fya;=fjka

c,h jdhqf.da,hg meñfKhs' fï jdhquh c,h jdhqf.da,h ;=< § úúO idOl fya;=fjka >kSNjkh ù kej;

mDÓú mDIaGhg meñKSu j¾IKh (precipitation) kï fjhs' j¾IKfha wdldr lsysmhls' øj c,h f,i

mDÓúhg meñKSu j¾Idj o" >k wdldrhg mDÓúhg <Õd ùu ysu (Snow) iy whsia j¾Id (Hail) o kï fjhs'

fuhg wu;r óÿu" ;=ysk f,i l=vd ì|s;s (aerosol) wdldrhg >kSNjkh ùfuka o mDÓú mDIaGhg c,h

<Õd fjhs' l==uk wdldrhg mDÓúhg <Õd jqj o jdhqf.da,fhka mDÓúhg ,efnk c,h c, pl%fha msßisÿ u

fldgihs' jdhqf.da,fha we;s >k wxY= iy Èh jQ jdhq lsysmhla jk O
2 

, N
2 

, CO
2
j,g wu;rj fjk;a lsisÿ

øjHhla jdhqf.da,Sh c,fha ke;' fï Èh ù we;s jdhq w;=ßka ldnka vfhdlaihsâ jvd;a wjOdkhg ,la ù

we;' ta jdhqf.da,Sh ldnka vfhdlaihsâ c,fha Èh jQ úg th c,h iuÕ iïnkaO ù ÿ¾j, wï,hla jk

lfndksla wï,h idok neúks'

CO
2
(g) + H

2
O(l)  H

2
CO

3
(aq)

lfndksla wï,h ÿn, f,i ú>gkh ù c,hg H+ whk tla lrhs'

H
2
CO

3
(aq)  H+(aq) + HCO

3

-
(aq)

fï fya;=fjka j¾Id c,fha pH w.h WodiSk c,fha pH w.hg jvd uola wvq h'

±kg jd;fha mj;sk ldnka vfhdlaihsâ ixhq;sh jk 400 mg dm-3 fyda ppm (0.004%) ie,l+ l,

j¾Id c,fha wju pH w.h jkafka 5'6 jeks w.hls' tkï fjk;a lsisÿ n,mEula ke;s jqjo j¾Id c,h uola

wdï,sl fjhs' fï uo wdï,sl;dj c,c Ôúkag" ñksidg fyda fjk;a lsisÿ c,h iïnkaO l%shdj,shlg

ydkslr fkdfjhs' th idudkH ;;a;ajhls'

tfy;a úúO iajdNdúl yd ñksia l%shdldrlï fya;=fjka jvd;a wdï,sl jdhq jdhqf.da,hg tl;= fjhs'

fïjd kï" khsg%ckays wdï,sl Tlaihsâ (NO
x
) jdhq iy i,a*¾ys wdï,sl Tlaihsâ (SO

x
) jdhqkah' khsg%ckays

wdï,sl Tlaihsâ jdhq f,i khsá%la Tlaihsâ (NO) iy khsg%cka vfhdlaihsâ (NO
2
) ie,lsh yels h'

i,a*¾ys wdï,sl jdhquh Tlaaihsâ jkafka i,a*¾ vfhdlaihsâ (SO
2
) yd i,am¾ g%fhdlaihsâ (SO

3
) hk jdhq

j¾.hs'

mßir ridhkhmßir ridhkh
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khsg%ckays jdhquh wdï,sl Tlaihsv jdhqf.da,hg tla jk wdldr

iajdNdúl l%shdj,s

wl=Kq .eiSï ls%hdj,sfha § jd;fha we;s khsg%cka by< WIaK;aj ;;a;aj hgf;a jdhqf.da,Sh Tlaiscka

iuÕ m%;sl%shd lr NO yd NO
2
 jdhq ksmojhs'

N
2
(g) + O

2
(g)    2NO(g)

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

2
(g)

tfia u huy,a úodrKh iy mßirfha Ôj;a jk khsá%ydß nelaàßhd u.ska o NO yd NO
2
 ksmofjhs'

tfia u ks¾jdhq ;;a;aj hgf;a § khsg%cka wvx.= ixfhda. laIqøÔù úfhdackhg ,la ùfuka ksmofjk

wefudakshd jdhqj (NH
3
) jdhqf.da,fha § TlaislrKhg ,la ùfuka o khsg%ckays wdï,sl jdhquh ixfhda.

ksmofjhs' fuu ish¨ iajNdúl l%shdj,s ;=<ska jdhqf.da,hg ,efnk wdï,sl jdhquh ixfhda.j, m%udKh b;d

l=vd h' fï fya;=fjka jdhqf.da,fha iajdNdúlj ksmojQ khsg%ckays wdï,sl jdhq ixhq;sh b;d l=vd w.hla jk

w;r j¾Id c,h wdï,sl ùug ie,lsh hq;= n,mEula ke;'

ñksia l%shdldrlï

khsg%cka wvx.= jdhquh wdï,sl ixfhda. jdhqf.da,hg uqodyßk m%Odk ñksia l%shdldrlu kï jdyk

Odjkfha oS isÿ lrk bkaOk oykhhs' wNHka;r oyk txðu ^jdyk txðu& ;=< b;d wêl mSvkhla ;=<

jd;h iy øj bkaOk wêl WIaK;ajhla hgf;a § oykhg ,la lr Yla;sh ,nd .kS' idudkH ;;a;aj hgf;a

§ ksIAl%Sh jk jdhqf.da,Sh N
2
 jdhqj fï wêl WIaK;aj iy mSvk ;;a;aj hgf;a § Tlaiscka iuÕ m%;sl%shd

lr m%Odk jYfhka khsá%la Tlaihsâ ksmojhs' fï khsá%la Tlaihsv ;jÿrg;a jdhqf.da,fha § TlaislrKh ù

khsg%cka vfhdlaihsâ ksmojhs'

N
2
(g) + O

2
(g)   2NO(g)

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

2
(g)

ñksia l%shdldrlï ksid we;s jk wdï,sl NO
x
 jeis c,h wdï,sl ùug fya;= fõ'

i,a*¾ys Tlaihsâ jdhqf.da,hg tla jk wdldr

iajdNdúl wdldr

huy,a úodrKfha § w¿ iy i,a*¾ vfhdlaihsâ nyq,j mj;sk jdhq ksoyia jk w;r fï jdhq

fl<skau jdhqf.da,hg tl;= fjhs' tfia u ks¾jdhq ;;a;aj hgf;a § id.rfha iy c,dYj, m;=f,a frdkauv

wdYs%;j isÿ jk CIqø Ôù l%shdldß;ajh fya;=fjka yhsv%cka i,a*hsâ jdhqj ksmofjhs' fï jdhqj jdhqf.da,fha

§ TlaislrKhg ,la ùfuka i,a*¾ vfhdlaihsâ jdhqj ksmofjhs' flfia fjk;a huy,a úodrKh yereKq

fldg H
2
S jdhqf.da,fha § TlaislrKh ùu fya;=fjka ksmojk SO

2
 jdhqf.da,fha úYd, m%foaYhlg me;sÍu

ksid jdhqf.da,fha hï ksYaÑ; wjia:djl mj;akd SO
2
 idkaøKh b;d wvq w.hls' tneúka iajdNdúlj

jdhqf.da,hg tla jk i,a*¾ vfhdlaihsâ fya;=fjka o jeis c,h wdï,sl ùug odhl;ajhla ke;s ;rï h'

^huy,a úodrKh jQ miq ta wdY%s; m%foaYj,g iSud jQ wï, jeis jd¾;d ù we;'&
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ñksia l%shdldrlï

fndrf;,a msßmyÿfjka ,efnk wvq jdIamYS,;djlska hq;a bkaOk j¾. jk ãi,a iy oeúf;,aa wdÈfhys

wmøjH f,i i,a*¾ wvx.= ixfhda. mj;shs' fï i,a*¾ wvx.= ixfhda. oykfha § i,a*¾ vfhdlaihsâ njg

m;a ù jdhqf.da,hg tl;= fjhs'

tfia u .,a wÕ=re iuÕ wmøjH f,i mj;akd uQ,øjHuh i,a*¾ iy i,a*¾ ixfhda. (FeS) .,a wÕ=re

oykfha § TlaislrKh ù SO
2
 f,i jdhqf.da,hg tla fjhs' fufia ñksia l%shdldrlï fya;=fjka ksmojk SO

2

hï ksYaÑ; ia:dkhl § b;d wêl f,i jdhqf.da,hg tla fjhs' fï fya;=fjka wod< ia:dkh ^WodyrK( .,a

wÕ=re n,d.drh& wjg jdhqf.da,fha b;d wêl ixhq;shlska SO
2
 meje;sh yels h' fufia ñksia l%shdldrlï

ksid we;s jk wdï,sl SO
x
, jeis c,h wdï,sl ùug fya;= fõ'

wdï,sl jdhq jeis c,fha pH w.h wvq lrk wdldrh txðu ;=< isÿ jk oykfha § NO iEfoa'

N
2
(g) + O

2
(g)  2NO(g)

jdyk ÿu u.ska msg jk NO jdhqf.da,fha § ;jÿrg;a TlaislrKh ù NO
2
 ksmojhs'

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

2
(g)

jd;dY%h we;s úg fï NO
2
 jdhqj c,h iuÕ m%;sl%shd lr m%n, wï,hla jk HNO

3
 ksmojhs'

4NO
2
(g) + 2H

2
O(l) + O

2
(g)  4HNO

3
(aq)

tfia u jd;hg tla jk SO
2
 jdhqj ;jÿrg;a TlaislrKh ù SO

3
jdhqj ksmojhs'

2SO
2
(g) + O

2
(g)  2SO

3
(g)

iEfok SO
3
 c,jdIam iuÕ m%;sl%shd lr H

2
SO4  ksmojhs' ;j o jd;dY%h we;s úg SO

2
 jdhqj o c, jdIam

iu. m%;sl%shd lr H
2
SO

4
 njg m;a fõ'

SO
3
(g) + H

2
O(l)  H

2
SO

4
(aq)

2SO
2
(g) + O

2
(g) + 2H

2
O(l) 2H

2
SO

4
(aq)

by; oS ,enqKq HNO
3
 yd H

2
SO

4
 hk ixfhda. m%n, wï, fjhs' ta ixfhda. c,fha § mQ¾K f,i whkSlrKh

ù c,hg wêl f,i H
3
O

+
 whk tla lrhs'

HNO
3
(aq) + H

2
O(l)  H

3
O+(aq) + NO

3
-
(aq)

H
2
SO

4
(aq) + 2H

2
O(l)  2H

3
O+(aq) + SO

4
2-(aq)
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fufia m%n, wï, uÕska c,hg tla jk H
3
O

+
 whk fya;=fjka c,fha pH w.h" CO

2
 Èh ùu ksid ksmojk

ldnksl wï,h uÕska wvq jQ pH w.hg jvd my< w.hla olajd .uka lrhs'

fufia j¾Id c,hg m%n, wï, tl;= ùu ksid pH w.h 5'6 jvd my< w.hla lrd .uka lsÍu jd;h

wdï,SlrKh ùu ke; fyd;a wï, jeis we;s ùu f,i yÿkajkq ,efí' fufia c,h wêl f,i wdï,sl ùu

ksid .eg¨ rdYshla mek k.S'

c,h wdï,SlrKfha n,mEu

c,c Ôùka c,fha pH w.fha úp,khg b;d ixfõÈ fjhs' ta ksid c,fha pH w.h iq¿fjka fyda wvq ùu fï

Ôùkag wys;lr fjhs' fï fya;=fjka uiqka iy wfkl=;a c,c Ôùkaf.a yeisÍï rgd fjkia ùu" bkaøsh j¾Okh

wvd< ùu" ì;a;r iy fkdfïrE i;=ka úkdY ùu wdÈh isÿ fjhs' tkï ffcj úúO;ajhg ydks isÿ fõ'

c,c Ôùka úkdY ùu

tfia u fldr,a mr ks¾udKhg odhl jk fldr,a nqyqndjka jeks i;=ka ñh hEu fya;=fjka fldr,a mr iE§u

keje;Su iy úrxckh ^iqÿ ùu& isÿ fjhs' tfia u jkdka;r m%foaYj,g È.ska È.g u wï, jeis m;s; ùu

fya;=fjka Ydl m;%j, laf,dfrd*s,a úkdY ùfuka ta Ydl l%ñlj ñhhEu isÿ fjhs' jkd;a;rj, Ydl by<

isg my<g l%ñlj ñh hEu wï, jeis ksid Ydl úkdY ùfï tla ,CIKhls'

jkdka;r úkdY ùu

tfia u wï, jeis ksid mi wdï,sl ùfuka mfia fkdÈhfjk mdxY= jHQyh iuÕ ;Èka ne£ mj;sk úI iys;

f,day whk (Al3+, Cd2+, Cr2+, Hg2+) iy fjk;a úI iys; whk j¾. wdï,sl;dj ksid Èh ù c,hg tla

fjhs' fï fya;=fjka c,fha tu whk idkaøK by< hEfuka ta c,h c,c Ôùkag iy ñksia mßfNdackhg

wys;lr fjhs'

WodyrK - Al3+ , Fe3+ iy nerf,dayj, c,Sh idkaøKh by< hEu c,c Ôùkag b;d wys;lr fõ'
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tfia u mfia mj;sk CIqø fmdaIl uq,øjH jk Fe3+ , Zn2+ , Cu2+ jeks f,day whk j¾Id c,fha by<

wdï,sl;dj yuqfõ fõ.fhka Èh ù mfika bj;a ù hEu fya;=fjka mi ksire fõ' tfia u wêl wdï,sl;dj

fya;=fjka mfia mj;akd le,aishï, ue.akSishï yd we¨ñkshï wvx.= mdIdK iy Lksc Èh ù c,hg jeämqr

tl;= ùu ksid c,fha lÀk;ajh by< hhs'

tfia u wdï,sl;dj fya;=fjka f,day wdY%s; bÈlsÍïj, úLdokh fõ.j;a ù tajdfha hdka;%sl Yla;sh ÿ¾j,

lrk w;r wdhq ld,h o wvq lrhs' tfia u lsß.re`v jeks le,aishï ldnfkaÜ mdIdK fhdod f.k isÿ lr

we;s m%;sud iy fjk;a bÈlsÍï fõ.fhka úLdokhg ,la ù" tajdfha ishqï leghï bj;a ù ft;sydisl

jákdlu ySk fjhs'

yqkq.,a wdY%s; nodu iy isfuka;s fhdod bÈ lrk ,o ksjdi iy ks¾ñ;j, hdka;%sl Yla;sh ySk lrhs' fuys

§ nodu iy isfuka;sj, wvx.= ødjH;dj wvq ldnfkaÜ ixfhda. wï, jeis iy wdï,sl jdhq fya;=fjka jvd;a

ødjH i,af*ag iy khsfÜ%g ixfhda. njg m;a fjhs'

2CaCO
3
 + 2SO

2
 + O

2
 + 2H

2
O  2CaSO

4
.2H

2
O + 2CO

2

wï, jeis wju lsÍug isÿ l< yels l%shdldrlï

^1& .,a wÕ=re fyda ãi,a n,d.dr ;=< wvq i,a*¾ m%;sY;hla iys; .,a wÕ=re iy ãi,a fhdod .ekSu

^2& n,d.dr uÕska msg jk SO
2
 jeks wdï,sl jdhq bj;a lsÍug l%ufõo fhdod .ekSu

I. SO
2
 iuÕ m%;sl%shd l< yels øjH tla lr .,a wÕ=re oykh lsÍu (CaCO

3
Fluidized bed combustion)

CaCO
3(s)

 CaO
(s)

 + CO
2(g)

CaO
(s)

 + SO
2(g)

CaSO
3(s)

II. n,d.dr wmjdhqj, we;s SO
2
 >k øjH njg m;a lsÍu (Ca(OH)

2
 iuÕ m%;sls%hd lr ùu - Lime slurry

process)

Ca(OH)
2
(aq) + SO

2
(g)  CaSO

3
(s) + H

2
O(l)

(3) .,a wÕ=re iy ãi,a fjkqjg mßir ys;ldñ bkaOk fyda úl,am n,Yla;s m%Nj jk iQ¾h Yla;sh" iq<x

Yla;sh" uqyqÿ r< Yla;sh" N+;dm Yla;sh iy kHIaál Yla;sh fhdod .ekSu
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f.da,Sh WKqiqu by< hEu

wm mDÓúh ;=< isÿjk ish¨ iajdNdúl l%shdj,s iy ñksid úiska isÿ flfrk ish¨ .;sl l%shdj,s i|yd

Yla;sh imhkqfha iQ¾hd u.sks' iQ¾hd iy mDÓúh we;=¿ ish¨ .%yf,dal w;r mj;skqfha ysia wjldYhls' fï

fya;=fjka iQ¾h Yla;sh wm mDÓúh lrd <Õd jkqfha úlsrK wdldrfhks' fï úlsrK Yla;sh m%Odk jYfhka

oDYH úlsrK" wfOdarla; úlsrK iy mdrcïnq, úlsrK f,i mDÓúhg meñfKhs' fufia ,efnk iQ¾h

úlsrK Yla;sh mDÓúh ;=< úúO mßj¾;kj,g Ndckh ù kej; mDÓúfhka msg ù hhs' tkï mDÓúh ;=<

Yla;s iu;=,s;hla mj;S'

mDÓúhg ,efnk úlsrK Yla;sh mDÓúfha § úúO mßj¾;kj,g ,la ùu fya;=fjka mDÓúh ;=< ;dmhla

Wm§' fï ;dmh fya;=fjka mDÓúh r;a ùulg ,la ù hï WIaK;ajhlg <Õd fjhs' iQ¾hd u.ska ,efnk

Yla;sh fufia mßj¾;kj,g ,la ù kej; msg ù iu;=,s;hlg <Õd ùu fya;=fjka mDÓúh r;a jk m%udKh

o ksh;j mj;S' fï fya;=fjka iuia;hla f,i .;a l, mDÓúfha idudkH WIaK;ajh ksh; w.hla .kS' fï

w.h fi,aishia wxYl 15l muK w.hls' flfia fj;;a mDÓúh ;u wCIhg olajk wxYl 23'5l wdk;sh

iy wlaIdxY.; msysàu ksid mDÓúfha úúO m%foaYj,g ,efnk iQ¾h Yla;sfha ;Sj%;dj fjkia ùu iy R;=

fNaoh wdÈ fya;= ksid mDÓúfha úúO m%foaYj," úúO ld, mrdi ;=< WIaK;ajh fjkia w.hka .kS'

Wod( iuldikak m%foaYj, by< WIaK;ajhla mj;akd w;r" th jir mqrd taldldß fjhs' iulfha isg O%ej

m%foaY lrd hk úg R;= fNaoh jvd;a ;SSj% jk w;r" j¾Ih ;=< WIaK;ajh wêl f,i WÉPdjpkh fjhs

^.%Siau R;=fõ § wêl WIaK;ajhla o" isisr R;=fõ § wêl iS;,la o mj;S'& tfia u O%ejdikak m%foaYj,

j¾Ih mqrd wêl YS;,la mj;S'

mDÓúfha idudkH WIaK;ajh jk fi,aishia wxYl 15 hkq Ôjfha meje;aug ys;lr ;;a;ajhls' mDÓúfha fï

ys;lr WIaK;ajh meje;Sug m%Odk fya;=j mDÓúfha mj;sk yß;d.dr wdprKhhs' mDÓúfha yß;d.dr

wdprKfha m%n,;dj ta ;=< Ôjhg ys;lr m%Yia; WIaK;ajhla mj;ajd f.k hEug Wmldß fjhs'

yß;d.dr wdprKh

yß;d.dr wdprKh yeoEÍug fmr yß;d.drhla hkq l=ula ±hs f;areï .ksuq' wm ish¨ fokd okakd mßÈ

lDIs fNda. j.d lsÍu i|yd hï m%Yia; WIaK;ajhla wod< fNda.fha Ôj ld,h mqrd w;HjYH fõ' wm

mDÓúfha iulfha isg uOH wCIdxY m%foaY lrd hk úg jirla ;=< fï m%Yia; WIaK;ajh mj;akd ld,h

l%ufhka wvq ù hhs' O%ejdikak m%foaY lrd <Õd jk úg Ydl j¾Okhg wjYH m%Yia; WIaK;ajh iys; ld,h

b;d flá neúka ta m%foaYj, Ydl fkdjefvhs' jevqK;a tajd b;d flá wdhqld,hla iys; Ydl fjhs'

^WodyrK( ;=kaød m%foaYj, jefjk Ydlj, wdhq ld,h i;s 2-3la muK fjhs'& tfia u l÷lr m%foaYj, jir

mqrd mdfya wvq WIaK;ajhla mj;S' ^WodyrK( kqjrt<sh" nKavdrfj, wdÈ m%foaY&
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fï wkqj hï m%foaYhl hï fNda.hla i|yd wjYH m%Yia; WIaK;ajh mj;akd ld, mrdih ta fNda.fha wdhq

ld,hg jvd wvq kï wod< fNda.h ta m%foaYfha j.d lsÍu wmyiq h' yß;d.drhla uÕska isÿ lrkafka wod<

m%foaYfha wdrCIs; .Dyhla ;=< fï m%Yia; WIaK;ajh mj;akd ld, mrdih ndysr ;dm iemhqulska f;drj

È.= lr .ekSuhs' yß;d.drhla ;=< WIaK;ajh ta yß;d.drhg msg;ska we;s WIaK;ajhg jvd wxYl 2-6 w;r

m%udKhlska by< fjhs' fï fya;=j ksid ndysr WIaK;ajh m%Yia; WIaK;ajhg wvq jqj o yß;d.drh ;=< wod<

m%Yia; WIaK;ajh mj;ajd .; yels h' fï fya;=fjka yß;d.dr ;=< § wod< m%Yia; WIaK;ajh we;s ld,

mrdih idudkH mßirhg jvd i;s 2-3la muK §¾> lr.; yels h' fuh isÿ jkafka flfia ±hs ±ka úuid

n,uq'

yß;d.dr l%shdldß;ajh

yß;d.drhla hkq iïmQ¾Kfhka u mdfya wdrËs; .Dyhla jk w;r" tys jy, iy ì;a;s iQ¾h lsrK úksúo

hk mßÈ mdroDYH øjH uÕska wdjrKh lr we;' fï mdroDYH øjH ;=<ska iQ¾hdf.a isg meñfKk oDYH iy

mdrcïnq, lsrK yß;d.drh ;=<g .uka lrhss' yß;d.drh ;=< § fï úlsrK ta ;=< we;s mi iy fjk;a øjH

u.ska Wrd.kq ,efí' fufia Wrd.kakd úlsrK" Yla;sh wvq mdrcïnq, fyda oDYH úlsrK f,i kej;

m%;súlsrK lrhs' fufia m%;súlsrKh lsÍfï § Wrd .;a úlsrK Yla;sfhka fldgila wfOdarla; úlsrK

wdldrhg o m%;súlrKh lrhs' yß;d.drfha jy, iy ì;a;s i|yd fhdod f.k we;s wdjrK mg, f;dard

f.k we;af;a oDYH iy mdrcïnq, úlsrKj,g mdroDYH jk wdldrhg;a wfOdarla; lsrK mrdj¾;kh jk

wdldrhg;a h' fufia wfOdarla; úlsrK jeä ld,hla yß;d.drh ;=< mrdj¾;kh ùfï § yß;d.dr ;=<

we;s CO
2
 iy c, jdIam u.ska ta lsrK Wrd f.k ;dmh njg m;a lr yß;d.drh we;=<; WIaK;ajh by<

kxjhs' fuh yß;d.drhla ;=< isÿ jk l%shdj,shhs' wm mDÓúfha we;s jdhqf.da,h o yß;d.drhl l%shdldß;ajhg

;rula iudk l%shdj,shla fmkakqï lrhs' fuh mDÓúfha yß;d.dr wdprKh kï fjhs'

yß;d.drhl rEm igyk

mDÓúfha yß;d.dr wdprKh

mDÓúhg ysref.ka ,efnk iQ¾h úlsrKh m%Odk jYfhka mdrcïnq, iy oDYH l,dmhg wh;a fõ' fuhska

mdrcïnq, l,dmhg wh;a jk úlsrK jeä m%udKhla by< jdhqf.da,fha § Wrd .ekSug ,la ùu ksid mDÓú

mDIaGh lrd meñfKkqfha b;d l=vd m%udKhls' tfia meñfKkafka o Yla;sh b;d wvq mdrcïnq, lsrK
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muKs' fufia mDÓú mDIaGh lrd meñfKk oDYH lsrK iy wvq Yla;s we;s mdrcïnq, lsrK yß;d.drfha

fuka mDÓú mDIaGh ̂ mi& u.ska Wrd f.k wvq Yla;sh we;s oDYH lsrK iy wfOdarla; lsrK f,i úfudapkh

lrhs' fufia msg jk oDYH lsrK ie,lsh hq;= fjkilg Ndckh fkdù mDÓúfhka wNHjldYhg msg ù hhs'

tfy;a msg jQ wfOdarla; úlsrK jd;fha we;s iuyr jdhq u.ska Wrd .; yels h' jdikdjlg mDÓúfha we;s

m%Odk jdhq jk N
2
 ^78]&" O

2
^21]&" Ar ^1]& jdhqj,g fï wfOdarla; lsrK Wrd .; fkdyels h' tfia mDÓú

jdhqf.da,fha 99]g;a jvd m%;sY;hlska hq;= fï m%Odk jdhq" wfOdarla; lsrK Wrd .;af;a kï wm mDÓúfha

WIaK;ajh b;d by< w.hla .ekSug bv ;sìKs'

yß;d.dr jdhq

jdhqf.da,fha we;s wfOdarla; lsrK Wrd .; yels fuka u È.= ld,hla jdhqf.da,fha ia:dhsj mj;sk jdhq

yß;d.dr jdhq f,i yeÈkafjhs'

follg jeä mrudKq ixLHdjla iys; ´kE u jdhqjlg wfOdarla; lsrK Wrd .; yels h' tfia u úIu

oaúmrudKql jdhqjlg o ^CO& wfOdarla; lsrK Wrd .; yels h' iu oaúmrudKql ^N
2 

, O
2
& iy tal

mrudKql jdhqj,g ^Ar& wfOdarla; lsrK Wrd.; fkdyels h' fï wkqj tal mrudKql iy iu oaúmrudKql

fkdjk ´kE u jdhqjlg wfOdarla; lsrK Wrd .; yels h' tfy;a mDÓú jdhqf.da,fha yß;d.dr jdhqjla

f,i l%shd lsÍug kï tu jdhqjg my; ,laIK ;sìh hq;= h'

(1) wfOdarla; lsrK Wrd .; yels ùu

(2) jdhqf.da,fha os.= ld,hla ia:dhsj mej;sh yels ùu

jdhqf.da,fha mj;sk wfOdarla; lsrK Wrd .; yels jqj o wia:dhs fyda flá ld,hla mj;sk jdhq yß;d.dr

jdhq f,i i,lkq fkd,efí' by; lreKq wkqj mDÓú jdhqf.da,fha mj;akd m%Odk yß;d.dr jdhq my;

oelafõ'

(1) c, jdIam ^H
2
O&

(2) ldnka vfhdlaihsâ ^CO
2
&

(3) óf;aka ^CH
4
&

(4) khsg%ia Tlaihsâ ̂ N
2
O&

(5) jdIamYS,s ye,ckSlD; yhsfv%dldnka ^CFC, HFC, HCFC&

jdhqf.da,fha hï m%udKhlska meje;sh o SO
2 

, NO
2 

, NO , CO jeks jdhq jdhqf.da,fha mj;akd ld,h ^wdhq

ld,h& b;d flá neúka wfOdarla; lsrK Wrd .; yels jqj o yß;d.dr jdhq f,i fkdi,lhs' by; ish¨

yß;d.dr jdhqj,ska ye,ckSlD; yhsfv%dldnka yereKq úg b;sß ish¨ jdhq iajNdjfha mj;sk jdhq fjhs'

by; olajk ,o yß;d.dr jdhq mDÓúfhka m%;súlrKh jk wfOdarla; lsrK Wrd f.k mDÓúh ;=< jeä

ld,hla r|jd ;nd.ekSu fya;=fjka mDÓúh r;a ùug ,la fjhs' fï r;a ùfï m%;sM,h kï mDÓúfha idudkH

WIaK;ajh fi,aishia wxYl 15 muK mj;ajdf.k hEuhs' tkï mDÓúfha mj;sk yß;d.dr wdprKh Ôjfha

mej;aug wjYH ys;lr idOlhls'
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wm fi!r.%y uKav,fha WKqiqï u .%yhd iQ¾hdg wdikakj u msysá nqo .%yhd fkdj" fojekshg msysá isl=re

.%yhd fjhs' isl=reg ,efnkqfha nqo .%yhdg ,efnk iQ¾h Yla;sfhka 25]la muK w.hls' tfy;a fufia ùug

fya;=j kï isl=re .%yhd ;=< mj;akd m%n, yß;d.dr wdprKhhs' isl=re .%yhdf.a jdhqf.da,fhka 95]la muK

iukaú; jkqfha CO
2
 jdhqfjks' fï fya;=fjka isl=re .%yhdf.a jdhqf.da,h b;d wêl f,i wfOdarla; lsrK

Wrd .ekSu ksid m%n, yß;d.dr wdprKhla mj;S' fï fya;=fjka isl=re .%yhd iQ¾hdf.a isg fojekshg

msysáh o fi!r.%y uKav,fha WKqiqï u .%yhd hk jd¾;dj Wiq,hs'

wm mDÓúfha we;s yß;d.dr jdhq m%;sY; my; ±lafjhs'

mDÓúfha we;s yß;d.dr jdhq m%udK

mDÓúfha yß;d.dr jdhq m%;sY;h m%Yia; uÜgug jvd by< .sh fyd;a l==ula isÿ fõ o@ yß;d.dr jdhq

m%;sY;h by< .sh úg isÿ jkqfha jeä jk yß;d.dr jdhq m%udKh u.sska jeämqr wfOdarla; lsrK Wrd .ekSu

fya;=fjka mDÓúh ;=< jeämqr ;dmh ksmoù jeä ld, mrdihla ta ;dmh mDÓúh ;=< ixirKh ùuhs' fuys

wjika m%;sM,h jkafka jeämqr ld,hla ixirKh jk ;dmh fya;=fjka mDÓú WIAK;ajh by< hEuhs' ñksid

úiska ld¾ñl ÈhqKqj;a iuÕ isÿ lrk úúO ld¾ñl l%shdldrlï iuÕ yß;d.dr jdhq ixhq;sh l%ufhka

by< hñka mj;S' fuh ld¾ñl úma,jh iuÕ werô fojk f,dal hqoaOfhka miq we;s jq ld¾ñl m%fndaOh

iuÕ YS>%fhka by< .sfha h'

ld¾ñl úma,jhg fmr iy j¾;udkfha yß;d.dr jdhq ixhq;sj, fjkialï

by; j.=jg wkqj fmkS hkafka m%Odk yß;d.dr jdhq b;d wêl f,i by< f.dia we;s njhs' mDÓúfha

jdhqf.da,fha we;s c,jdIam m%udKh fláld,Skj iy N+f.da,Sh idOl u; yd fjk;a ld,.=K idOl u; fjkia

jqj o È.=ld,Skj ie,l+ l, mDÓúfha iuia; c,jdIam m%udKh fkdfjkiaj mj;S' fuksid c,jdIam yß;d.dr

jdhqjla jqj o f.da,Sh WKqiqu by< hEug odhl;ajhla fkdolajhs' mDÓúfha yß;d.dr jdhq by< hEu fya;=fjka

mDÓú WIaK;ajh j¾I 1750 isg wxYl 0'95 muK by< f.dia we;' fï jeä ùu j¾I 1950 miq wxYl 0'65l

w.hls' fï wkqj fmkS hkafka f.da,Sh WKqiqu by< hEu wdikak oYl lsysmh ;=< iS>%fhka by< f.dia we;s nj h'
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mDÓú WIaK;ajh by< hEfï n,mEu

yß;d.dr jdhq idkaøKh by< hEug fya;= jQ ñksia l%shdldrlï

ldnkavfhdlaihsâ (CO
2
)

.,a w‘.=re iy fmfg%da,shï bkaOk Yla;s wjYH;d imqrd,Su i|yd wêl f,i oykh lsÍu fya;=fjka jir

ñ,shk .Kkla ;siafia mDÓú wNHka;rfha wl%shj meje;s fï ldnka ixÑ; b;d flá ld,hla ;=< jdhqf.da,hg

CO
2
 f,i tla lrk ,È' jdhqf.da,hg CO

2
 tla lrk fõ.hg jvd jdhqf.da,fhka CO

2
 bj;a flfrk

hka;%Kj, fõ.h wvq ùu fya;=fjka jdhqf.da,fha CO
2
tla/ia fjhs'

tfia u wêl f,i isÿ lrk jk úkdYh fya;=fjka lmd ouk ,o Ydl ;=< jir ish .Kkla ;ekam;a ù we;s

ldnka ixÑ; laIqø Ôú l%shdldß;ajh fya;=fjka úfhdackh ù jir lsysmhla ;=< CO
2
f,i jd;hg tla ùu

o jdhqf.da,fha CO
2
 by< hEug fya;= fjhs'

óf;aka

Èrd hk ldnksl wmøjH mßirfha wl%uj;a f,i tla/ia ù tu fya;=fjka ta ldnksl øjH ks¾jdhq nelaàßhd

u.ska úfhdackhg ,la ùu fya;=fjka óf;aka ksmofjhs' kd.ßl wmøjH l=Kq l÷ f,i neyer lsÍu o óf;ka

jeämqr we;s ùug fya;= fjhs' tfia u j.=re fyda c,h wdY%s;j lrk lDIsl¾udka;h ^ù j.dj& ksid o

ldnksl øjH ks¾jdhq úfhdackhg ,la ù óf;aka ksmojhs'

tfia u yrl=ka" t¿jka" neg¨jka jeks judrd lk i;=kaf.a nvje,a ;=< Ydl øjH ks¾jdhq ;;a;aj hgf;a §

nelaàßhd úfhdackhg ,la ùfï § óf;aka ksmojhs' fï wkqj wêl f,i fujeks i;=ka mßfNdackh i|yd

we;s lsÍu o wêl f,i óf;ka jdhqj jdhqf.da,hg tl;= ùug fya;= fjhs' tfia u fndrf;,a leKSfï §

fndrf;,a ksê wdY%s;j iajdNdúl jdhqj f,i mj;sk óf;aka jdhqf.da,hg tla ùfuka o jdhqf.da,fha óf;aka

jdhq m%udKh by< hhs'

khsg%ia Tlaihsâ

khsg%ia Tlaihsâ m%Odk jYfhka jdhqf.da,hg tla jkqfha khsg%cka wvx.= ixfhda. u; nelaàßhd l%shdldß;ajh

fya;=fjks' lDIsl¾udka;fha § fmdfydr jYfhka mig tl;= lrk khsg%cka ixfhda. u; khsá%ydß nelaàßhd

l%shdldß;ajfhka N
2
O jdhqj ksmofjhs'
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jdhquh ye,ckSlD; yhsfv%dldnka

ye,ckSlD; yhsfv%dldnka b;d m%n, yß;d.dr jdhq fjhs' fïjdfha m%n,;dj ldnkavfhdlaihsâ fuka oi

oyia .=Khls' fï fya;=j ksid ye,ckSlD; yhsfv%dldnka jdhqf.da,fha b;d l=vd m%udKj,ska mej;sh o

tajdfha wêl m%n,;dj fya;=fjka f.da,Sh WKqiqu by< hEug ie,lsh hq;= odhl;ajhla olajhs'

iajNdjfha ye,ckSlD; yhsfv%dldnka ixfhda. b;d wvqfjka mj;S' f.da,Sh WKqiqu by< hEug fya;= jk

ye,ckSlD; ixfhda.h lsysmhla my; oelafõ'

(1) laf,dafrdma¨fjdfrd ldnka (CFC)

(2) yhsfv%dlaf,dafrdama¨fjdfrd ldnka (HCFC)

(3) yhsfv%dma¨fjdfrda ldnka (HFC)

ye,ckSlD; yhsfv%dldnk wKq lsysmhla

fï ixfhda. ;=ka j¾.h u ñksid úiska ixYaf,aIKh lrk ,o ixfhda. jk w;r" jdhqiukhka;% iy

YS;lrKj, isis,k jdhq f,i fïjd Ndú; lrhs' fï jdhq iújr ma,diaálA ksmoùfï § msmqïldrl jdhqjla

f,i o úissreïldrl iqj| ú,jqka iy m,sfndaOkdYl n÷ka ;=< úissreïldrl jdhq f,i o Ndú; lrhs' by;

WmlrK w¨;ajeähd lsÍfï § iy Ndú;fhka bj; ±ófï § fï ixfhda. jdhqf.da,hg tla fjhs' fïjdfha

jdhqf.da,Sh wdhq ld,h jir ish .Kkls'

f.da,Sh WKqiqu by< hEfuka isÿ jk wys;lr n,mEu

² f.da,Sh WKqiqu by< hEu ksid O%ejdY%s; m%foaYj, we;s whsia ;Ügq iy Wia l÷lr m%foaYj, iy

O%ejdY%s; m%foaYj, we;s .a,eishr Èh ùu iy by< hk WIaK;ajh ksid id.r c,h m%idrKh ùu

fya;=fjka fjr<dY%s; my;a ìï ̂ bkaoshdfõ .x.dkï .Õ" n%yaum%;% .Õ wdY%s; fv,agdj iy úhÜkdufha

ófldka fv,agdj& uqyqog hg ùu isÿ úh yels h' fï wkqj ckdjdi wysñ ùu" fjr<dY%s; mßir moaO;s

úkdY ùu" lrÈh f.dvìug meñKsu fya;=fjka mi ksire ùu, j.d md¿ ùï wdÈh isÿ fjhs' tfia u

ud,Èjhsk iy Ydka;slr id.rfha we;s l=vd ¥m;a rdcH iïmQ¾Kfhka u mdfya f,dal is;shfuka uelS

hd yels h'

² f.da,Sh WKqiqu by< hEu ksid jix.; frda. nyq,j iy YS>%fhka me;sr hEu ^fvx.=" tfnda,d jeks&

isÿ fjhs'
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² jirla ;=< wêl WIaK;ajh iys; osk .Kk by< hEu" YS; Èk .Kk wvq ùu iy m%n, ;dm;rx.

^fláld,hla ;=< hï m%foaYhl WIaK;ajh YS>%fhka by< hEu& jeä jYfhka iy §¾>j we;s ùu

² iq<s iq<x" fgdkdfvda jeks ;;a;aj ks;r ks;r we;s ùu iy tajd b;d m%n,j we;s ùu

² f.da,Sh WKqiqu by< hEu fya;=fjka wdl%uKldÍ Ydl iy i;=ka fmr fkdisá m%foaY lrd ixl%uKh

ùu ^i¾mhka iy Wr.hka jeks p,;dmS i;=ka jvd;a YS; m%foaYj,g ixl%uKh ùu&

² f,dalfha iuyr m%foaY wêl f,i úh<S hEu ^ol=Kq wdishdj" uOHu wm%sldj& iy iuyr m%foaYj,g

wêl j¾Idm;khla ,eîu ^hqfrdamh&

² È.=ld,Sk kshx ;;a;aj iy flá ld,hla ;=< wêl j¾Id we;s ùfuka we;s jk CIKsl .xj;=r

;;a;aj ks;r ks;r we;s ùu

O%ejdYS%; m%foaYj, we;s whsia ;Ügq Èhùu

f,dal foaY.=Ksl rgd fjkia ùu

f,dalfha fndfyda ñksia l%shdldrlï wod< m%foaYfha foaY.=Kh iuÕ iïnkaO ù mj;S' WodyrK f,i

lDIsl¾udka;h" i;a;aj md,kh" ixpdrl l¾udka;h" ueá l¾udka;h foaY.=Ksl rgd iuÕ ;Èka u noaO

ù mj;s' fï foaY.=Ksl rgd we;s jkqfha f,dalfha úúO m%foaYj,g ,efnk iQ¾h Yla;sfha fjkia ùï

fya;=fjks' f.da,Sh WKqiqu by< hEu fya;=fjka fï Yla;s ixirKh ú;eka ùu ksid foaY.=K rgd fjkia

ùug ,la fjhs'

l,g jeis fkd,eîu" wl,ays jeis ,eîu" kshx ld, we;s úu" iq<s iq<x" fgdkdfvda ñka fmr fkd;snqKq

m%foaYj, we;s ùu wdÈh isÿ úh yels h' È.= ld,hla kshx ;;a;ajhla mej;Su fya;=fjka iuyr m%foaY

ldka;drlrKhg ,la ùu fya;=fjka ckhdg ta m%foaYj,ska bj;a ùug isÿ fjhs' tfia u foaY.=K rgd fjkia

ùu ksid rgj,a w;r foaYmd,ksl w¾nqo fuka u hqoaO jl%ldrfhka we;s úh yels h'

WodyrK f,i hï rgl ckhd ú;eka ùu fya;=fjka Tjqka hdno rgj,g ixl%uKh ùu isÿ fõ' Tjqkag

foaYmd,k /ljrK iemhSug isÿ ùu yd rgj,a lsysmhlg fmdÿ .x.dj, ^khs,a" n%yaumq;%" ófldx& c,

m%udKh wvq ùfuka ta c,h fnod .ekSu i|yd foaYmd,ksl w¾nqo fuka u hqoaO o we;s úh yels h'
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f.da,Sh WKqiqu by< hEu iy ta wdYs%; foaY.=K fjkia ùu f,dalhgu fmdÿ m%Yakhls' fï u.ska m%Odk

n,mEug ,la jkqfha f.da,Sh WKqiqu by< hEug wvq odhl;ajhla olajk ixj¾Okh fjñka mj;akd yd W!k

ixj¾ê; rgj,a h' fuksid f.da,Sh WKqiqu by< hEu md,kh lsÍu i|yd f,dj ish¨ rgj,a tla ù Bg

fya;=jk yß;d.dr jdhq úfudapkh wju lrk l%shdud¾.j,g t<ôh hq;= h'

fï i|yd úi÷ï f,i"

² fmdis, bkaOk oykh iSud lr úl,am bkaOk i|yd fhduq ùu iqÿiq h' fyd| u úl,amh kï iQ¾h

Yla;sh fhdod .ekSuhs' Bg wu;rj kHIaál Yla;sh, iq<x n,h wdÈh o fhdod .; yels h' tfia u

±kg mj;akd hka;% iQ;% hdj;ald,Sk lr tajdfha bkaOk ld¾CIu;dj by< ±óu o isÿ l< yels h'

² bkaOk i|yd fmdis, bkaOk fjkqjg mqk¾ckkSh n,Yla;s m%Njhla jk t;fkda,a iy ffcj ãi,a

fhdod .ekSu iqÿiq h' fï ffcj bkaOk oykh fya;=fjka jdhqf.da,hg tla jk Y=oaO ldnka m%udKh

Y+kH fõ'

² ir, yd Èú fmfj;lg yqre ùu u.ska iqfLdamfNda.s Ôú;hlg wjYH lrk wêl n,Yla;s b,a¨u

wju lr .; yels h'

² jk úkdYh wju lsÍu" Ydl frdamKh" ,S nvq" or" lvodis jeks øjH iE§ug jkdka;r úkdY fkdlr

ta i|yd fõ.fhka jefvk" j.d lrk ,o Ydl fhdod .; yels h'

² wl%uj;a li< neyer lsÍu fjkqjg ukd l<ukdlrKhlska hqla;j li< neyer lsÍfuka jd;hg

óf;aka msg ùu wju fõ'

² udxi wkqNjfhka yels ;rï wE;a ù" ks¾udxi wdydrj,g yqre ùfuka uia i|yd yrl=ka" t¿jka" iy

neg¿jka jeks i;=ka we;s lsÍu wju l< yels h'

² ridhksl fmdfydr fjkqjg fldïfmdaiaÜ fmdfydr fhdod .ksñka j.d lghq;= lsÍfuka jdhqf.da,hg

N
2
O ksl=;a ùu wju lr .; yels h'

² Ys;lrK iy jdhq iuk hka;% b;d wvqfjka Ndú; lsÍu iy ta hka;%j, Ndú; lrk m%n, yß;d.dr

jdhq jk CFC, HCFC jeks jQ jdhq fjkqjg m%n,;dfjka wvq HFO (Hydrofluoroolefines), whsfidìhqfÜka

(R600a)" wefudakshd jeks isis,kldrl jdhq Ndú; lsÍu iqÿiq h'
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´fidaka úhk ydhkh

wm mDÓúfha isÿ jk ish¨ l%shdj,s i|yd Yla;sh imhkqfha iQ¾hd u.sks' Yla;sh hï ;ekl isg ;j;a

;eklg iïfm%aIKh jk l%u ;=kls' tajd kï ikakhkh" ixjykh iy úlsrKhhs' fï w;=ßka ikakhkh

iy ixjykh u.ska Yla;s iïfm%aIKhg udOHhla wjYH fjhs' úlsrKh u.ska Yla;s iïfm%aIKhg udOHhla

wjYH fkd fjhs' wm fi!r.%y uKav,fha iQ¾hd iy .%yf,dal w;r mj;skqfha ysia wjldYhls ^ßlaa;lhls&'

fï fya;=j ksid iQ¾hdf.a isg mDÓúhg Yla;s iïfm%aIKh ikakhkh yd ixjykh hk l%u fol u.ska isÿ

ùug lsisÿ bvla ke;' fï ksid iQ¾h Yla;sh wm mDÓúhg meñfKkqfha iïfm%aIKhg udOHhla wjYH

fkdjk úlsrKh u.sks' iQ¾hdf.a isg wm mDÓúh lrd Yla;sh /f.k tk úlsrK yÿkajkqfha úoHq;a pqïnl

úlsrK f,i h'

úoHq;a pqïnl úlsrK tajd i;= Yla;sh wkqj j¾. lr we;' ta X lsrK" mdrcïnq, lsrK" oDYH lsrK"

wfOdarla; lsrK" CIqø ;rx. lsrK" iy .=jka úÿ,s ;rx. lsrK f,ihs' my; j.=j u.ska úúO úoHq;a

pqïnl ;rx.j, .=K oelafõ'

úoHq;a pqïnl ;rx.j, .=K

fï ;rx. w;=ßka X lsrK iy mdrcïnq, lsrKj, Yla;sh b;d wêl neúka ta lsrKj,g ksrdjrKh ùfï

§ wm YÍrfha we;s ffcj wKqj, ridhksl fjkialï isÿ fjhs' fï ksid wm YÍrfha we;s l%shdldß ffcj

wKq jk DNA, RNA iy fm%daàk ̂ tkaihsu& wKqj, jHQyd;aul fjkialï isÿ ùu u.ska tajdfha l%shdldß;ajhg

ndOd meñfKhs' fï fya;=fjka wm YÍrfha úúO ixl=,;d yg .kshs' fï ixl+,;d iïnkaOfhka wms bÈßfha

§ §¾>j l:d lruq'

iQ¾hdf.a isg mDÓúhg m%Odk jYfhka Yla;sh iïfm%aIKh jkqfha mdrcïnq, lsrK" oDYH lsrK iy wfOdarla;

lsrK jYfhks' fï lsrK w;=ßka oDYH lsrK iy wfOdarla; lsrKj, Yla;sh wvq neúka ta lsrKj,g

ksrdjrKh ùfuka wmg ydks isÿ fkd fjhs' úoHq;a pqïnl j¾Kdj,sfha wm weig ixfõ§ tl u lsrK j¾.h

oDYH lsrK jk w;r tajd wmg fmkSu ,nd §ug Wmldß fjhs' wfOdarla; lsrKj,g wm ixfõ§ jkqfha

WKqiqu ±kSu f,ihs'

my; rEmfhka ±lafjkqfha mDÓúhg <Õd jk iQ¾h lsrKj, iajNdjh iy tajdfha ;Sj%;djhs' ta rEmhg wkqj

oelsh yelafla mDÓú jdhqf.da,fha by< iSudjg ,efnk iQ¾h Yla;sfhka ie,lsh hq;= m%udKhla mDÓú
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mDIaGhg meóKSug fmr bj;a ù f.dia we;s njhs' ;jÿrg;a fï rEmh ksÍCIKh l< úg Tng fmfkkqfha

mDÓú jdhqf.da,hg ,efnk UV lsrKj,ska jeä m%udKhla mDÓú mDIaGhg meñKSug fmr bj;a ù we;s

njhs' fufia jkafka wehs@ fufia jkqfha iQ¾h lsrK mDÓú jdhqf.da,h yryd mDÓú mDIaGh lrd <‘.d ùfï §

jdhqf.da,fha by< ia;rj, § ta ia;rj, we;s jdhq wKq u.ska ta lsrK Wrd .ekSu fya;=fjks'

jdhqf.da,fha ia;ÍlrKh iy iq¾h lsrK ia;r yryd .uka lsÍu

jdhqf.da,fha ia;ÍlrKh

wm jdhqf.da,h wOHhkfha myiqj ;ld ia;r lsysmhlg fjka lrkq ,efí' fï ia;r fjka lsÍu wod<

m%foaYh ;=< WIAK;aj úp,kh jk jdhQkaf.a >k;ajh u; isÿ flf¾'

mßj¾;S f.da,h - mDÓú mDIaGfha isg by<g 15km la muK olajd úys§ mj;S' mDÓú jdhqf.da,fha jdhQkaf.ka

jeä m%;sY;hla ^99]la muK& fï m%foaYfha mj;sk w;r" mDÓú mDIaGfha isg by<g

hk úg WIaK;ajh wvq fjhs'

ia:r f.da,h - mDÓú mDIaGfha isg 15 km isg 50 km olajd m%foaYh ia;r f.da,h fjhs' fuys we;s jdhq

m%;sY;h b;d my< w;r by<g hk úg WIaK;ajh jeä fjhs'

ófida f.da,h - ófida f.da,h mDÓú mDIaGfha isg 50 kmg by< m%foaYh fjhs' jdhq m%udKh b;d wvq

w;r b;d by< WIaK;ajhla mj;S'

´fidaka úhk - ia;r f.da,h ;=< mj;akd Wm l,dmhla ´fidaka úhk f,i ye¢kafjhs' fï l,dmh

ke; fyd;a ´fidaka úhk mDÓú mDIaGfha isg 20 km isg 35 km muK m%foaYhla mqrd

mj;S' fï m%foaYh ´fidaka úhk hkqfjka y÷kajkqfha mDÓúfha iajdNdúlj mj;akd

´fidaka jdhqfjka jeä u m%udKhla ^95] muK& fï m%foaYfha mej;Su fya;=fjks' th

´fidakaj,ska muKla iukaú; m%foaYhla fkdjk nj is;ays ;nd.kak'
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´fidaka úhk iy jdhqf.da,fha ia;ÍlrKh

ia;r f.da,fha ´fidak úhk l,dmfha" ´fidaka jdhqj mj;ajdf.k hEu i|yd iQ¾hdf.ka ,efnk mdrcïnq,

lsrKj,ska jeä m%udKhla jeh fjhs' fï fya;=j ksid iq¾hdf.ka ,efnk ydkslr mdrcïnq, lsrK jeä

m%udKhla mDÓú mDIaGh lrd <Õd fkd fjhs' fjk;a whqrlska lsj fyd;a ´fidaka úhk fï wêYla;s

mdrcïnq, lsrK i|yd fmrKhla f,i l%shd lr ta lsrKj,g ksrdjrKh ùfuka wmj wdrCId lrhs' fï

ixisoaêh mDÓúh ;=< Ôjfha meje;aug w;HjYHh c,h mej;Su iy m%Yia; WIaK;ajhla mej;Su hk

lreKq ;rï u Ôjfha meje;aug Wmldß fõ'

´fidaka úhfka l%shdldß;ajh

iQ¾hdf.ka ,efnk wê Yla;s mdrcïnq, lsrK ia;r f.da,h lrd <.d ùfï § th Tlaiscka jdhqj úfhdackh

lr mrudKql Tlaiscka ksmojhs'

O
2
(g)  O(g) + O(g) H > 0 —————— (1)

fï mrudKql Tlaiscka b;d m%;sl%shdYS,s neúka th ;j;a Tlaiscka wKqjla iuÕ m%;sl%shd lr ´fidaka

ksmojhs'

O
2
(g) + O(g)  O

3
(g) H < 0 —————— (2)

´fidaka jdhqj wia:dhs jdhqjla neúka th UV lsrK yuqfõ úfhdackh ù O
2
 njg m;a fjhs'

O
3
(g)   O

2
(g) + O(g) H > 0 —————— (3)

O
3
(g) + O(g)  2O

2
(g) H < 0 —————— (4)

(1) + (2)×2, 3O
2
(g)   2O

3
(g) ; O

3
 iE§u

(3) + (4), 2O
3
(g)   3O

2
(g) ; O

3
 ì| jeàu

´fidaka úhk ;=< § fufia iajNdúlj ́ fidaka ì|jefgk iy iEfok fõ. iudk jQ úg ̂ .;sl iu;=,s;;djhg

m;a ù& ksh; O
3
 m%udKhla fï m%foaYh ;=< mj;ajd .kSs' tkï ´fidaka úhk ;=< § my; i|yka iu;=,s;

l%shdj isÿ fjhs'
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2O
3
(g)  3O

2
(g)

fï iu;=,s;h mj;ajdf.k hEu i|yd iQ¾hdf.ka meñfKk ydkslr lsrK wjfYdaIKh ùu fya;=fjka tajd

mDÓú mDIaGh lrd <Õd ùu je<flhs'

´fidaka úhk ydhkh

´fidaka úhfka mj;akd ´fidaka uÜgu j¾I 1950 isg muK ld,.=K ne¨k wdOdrfhka ix;;slj uekSu isÿ

lrk ,È' fufia uekSu isÿ lrk w;r;=r ye;a;Ej oYlfha ueo Nd.fha isg ´fidaka úhfka ´fidaka uÜgu

jd¾Islj my< hEula ksÍCIKh lrk ,È'

idudkHfhka ´fidaka úhfka ´fidaka uÜgu iEu Èkl u ksh;j fkdmj;S' th mßir WIaK;ajh" R;=

fjkia ùu iy N+f.da,Sh idOl u; hï muKlg fjkia fjhs' tfy;a th jd¾Islj l%ufhka my; hhs' fufia

´fidaka úhfka ´fidaka uÜgu ix;;slj my< hEu ´fidaka úhfka ydhkh ^ozone layer depletion& f,i

ye¢kafõ' fuf,i ´fidaka úhk ydhkhg ,la ùu b;d nrm;< mdßißl m%Yakhls'

´fidaka úhfka meje;au ksid ydkslr mdrcïnq, lsrK mDÓú mDIaGhg meñKSu j<ld,hs' tkï by;

m%foaYfha ́ fidaka m%udKh wvq ùu fya;=fjka ydkslr UV lsrK jeämqr mDÓú mDIaGh lrd <.d ùu isÿ fjhs'

fï ksid mDÓú jdiSka fï ydkslr UV lsrKj,g jeämqr ksrdjrKh ùfuka úúO jQ ixl+,;d we;s fõ'

´fidaka úhfka ydhkhg fya;= jk lreKq

´fidaka úhfka ydhkhg iajdNdúl idOl fuka u ñksia l%shdldrlï o fya;= fjhs' fï w;=ßka iajdNdúl fya;=

;djld,sl jk w;r" isÿ jQ ydksh flá l,lska kej; h:d ;;a;ajhg m;a fjhs' m%n, .sksl‘ÿ msmsÍï u.ska

by< jdhqf.da,hg tla jk i,a*¾ wvx.= ixfhda. ´fidka úhkg ydks lsÍu tla iajdNdúl l%shdj,shls'

´fidaka úhkg b;d nrm;< fuka u m%;sj¾;s fkdjk ydksh isÿ flfrkqfha ñksid úisks' ñksid úiska

jdhqf.da,hg tla lrk jdIamYS,s ixfhda. fuhg fya;= fjhs' fï i|yd ksoiqka my; oelafõ'

(1) laf,dfrdmä fjdfrd ldnka ̂ chlorofluorocarbon&

(2) fn%daóka wvx.= jdIamYS,s ldnksl ixfhda. o ^bromofluorocarbon& jl%dldrfhka ´fidaka úhk

ydhkhg odhl fjhs'

(3) by< jdhqf.da,hg wdikakj .uka lrk .=jka hdkd u.ska msg lrkq ,nk khsá%la Tlaihsâ (NO)

jdhqj o ´fidaka úhk ydhkhg ,la lrhs'

´fidaka úhk ydhkhg odhl jk m%Odk u ixfhda. ldKavh jkqfha laf,dafrdma¨fjdfrd ldnkah'

laf,dafrdma¨fjdfrd ldnka hkq ldnka mrudKq 1la fyda 2la iys; yhsfv%dldnkaj, jHq;amkak fjhs' fï

yhsfv%dldnkaj, we;s ish¨ H mrudKq laf,dßka yd ma¨fjdßka mrudKqj,ska wdfoaY ù we;'
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CFC wKq lsysmhla iy tajdfha ld¾ñl kdu

fï CFC iïmQ¾Kfhka u ixYaf,aIs; ixfhda. jk w;r" iajNdjfha § yuq fkd fjhs' CFC j,g m%Odk

jYfhka my; ld¾ñl Ndú; mj;S'

(1) jdhq iuk hka;% iy YS;lrK ;=< isis,k jdhqj f,i Ndú; flf¾'

(2) iqj| ú,jqka l¾udka;fha § wê mSvkhlg ,la lr úiqrejd yßk wdldrfha  (spray) iqj| ú,jqka

fnda;,a ;=< úiqrejd yßkhla ^úirK m%jdylhla& f,i Ndú; flf¾'

(3) ma,diaála l¾udka;fha § wod< ksIamdokj,g iújr .;shla ,nd .ekSu i|yd msïnqï ldrlhla

^blowing agent& f,i Ndú; lrhs ^Wod( ßðf*daï" l=Ika fuÜg" ;dm mßjdrl iújr ì;a;s&'

(4) tfia u fn%dañka wvx.= ixfhda. ^bromofluorocarbon& OQulrKfha § iy .sks ksùfï WmlrKj,

Ndú; flf¾'

CFC iy wfkl=;a ixfhda. ´fidaka úhkg ydks lrk wdldrh

by; l=uk ixfhda.h jqj o wm u;l ;nd .; hq;af;a fï ixfhda. ´fidaka iuÕ fl<ska u m%;sls%hd

fkdlrk njhs' by; i|yka lrk ,o CFC ixfhda. b;d ia:dhs ixfhda. fõ' tajd ;dm úfhdackhg ,la

fkdjk w;r ^;dm ia:dhs& ffcj ydhkhg o m%;sfrdaê fjhs' ta fya;=fjka fï ixfhda. jdhqf.da,fha È.=

ld,hla meje;sh yels h' flfia fj;;a fï ixfhda. b;d jdIamYS,s neúka fõ.fhka jdIam ù by< jdhqf.da,hg

tkï ´fidaka úhk mj;sk ia;r f.da,hg <Õd úh yels h' tf,i fï ixfhda. ´fidaka úhk m%foaYhg <Õd

jQ úg my< jdhqf.da,fha § yuq fkdjk kuq;a by< jdhqf.da,fha mj;akd Yla;sh wêl mdrcïnq, lsrKj,g

ksrdjrKh fjhs' fï wêYla;s mdrcïnq, lsrKj,g ksrdjrKh ùu fya;=fjka ta ixfhda.j, C - Cl nkaOkh

úLKavkh ù Cl. § uqla; LKav idohs' ´fidaka iuÕ fï Cl. § uqla; LKav m%;sl%shd lrkq ,nhs' fï Cl. §
uqla; LKav ´fidaka ì|jeàfï m%;sl%shdj W;afm%arKh lr ´fidka  ì|jeàu fõ.j;a lrhs' fuúg ´fidaka

ì|jeàfï iajdNdúl l%shdj,shg wu;rj ;j;a ì|jeàfï l%shdj,shla tla ùu fya;=fjka ´fidaka iEfok

l%shdj,shg jvd ì|jefgk l%shdj,sh fõ.j;a ù" ´fidaka ydhkhg ,la fjhs' fuh my; wdldrhg ir,

iólrK lsysmhlska fmkajd Èh yels h'

Cl uqla; LKav O
3
 iuÕ m%;sl%shd lsÍu

.Cl(g) + O
3
(g)  O

2
(g)  +.OCl —————— (1)

fufia iEÿK .OCl uqla; LKav ´fidaka iajdNdúlj ì|jeàfuka yg .kakd Tlaiscka mrudKqjla iuÕ

iïnkaO ù kej; uqla; LKavh yg .ks'
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O
3
(g)  O

2
(g)  + .O(g) —————— (2)

.OCl(g) + .O(g)  O
2
(g) + .Cl(g) —————— (3)

(1)  + (2) + (3),

2O
3
(g)  3O

2
(g)

fï wkqj Tng fmkS hkafka Cl
. 

§ uqla; LKavhla u.ska O
3
 wKqjla úfhdackh l< miq Cl

.
 uqla; LKavh

úkdY ù fkdf.dia kej; th iEfok njls' tkï fï Cl
. 

§ uqla; LKavhlg fjk;a m%;sl%shdjlska úkdY ù

hk ;=re O
3
 wKq úYd, m%udKhla ì|fy<sh yels h' tkï Cl

. 
§ uqla; LKav O

3 
ì| fy<Su i|yd

W;afm%arlhla f,i l%shdlr we;'

´fidaka úhk ydhkfhka isÿ jk wys;lr n,mEï

´fidaka úhk ydhkfhka isÿ jk wys;lr n,mEu kï iQ¾hdf.ka meñfKk" Yla;sh wêl" wys;lr

mdrcïnq, lsrK jeä ;Ssj%;djlska mDÓú mDIaGhg <Õd ùuhs' ´fidaka úhk ydhkhg fmr mDÓúhg <Õd jQ

UV lsrKj,g jvd jeä Yla;sh wêl UV lsrK m%udKhla ́ fidaka úhk ydhkh jq miq mDÓúhg <Õd fjhs'

fuúg mDÓú Ôùka wys;lr" Yla;sh wêl UV lsrKj,g jeämqr ksrdjrKh ùu fya;=fjka ta UV lsrK

u.ska we;s lrk wys;lr n,mEïj,g jeämqr f.dÿre fjhs'

ta wys;lr n,mEï my; ±lafõ'

(1) ifï ms<sld we;s ùu

UV lsrKj, we;s by< Yla;sh fya;=fjka thg ksrdjrKh jq úg iu wdY%s; ffi,j, we;s DNA jeks

wKqj, jHQyd;aul fjkialï isÿ fõ' UV lsrK yuqfõ § fï úYd, wKqj, we;s yhsv%cka nkaOk ì£

f.dia kej; fjkia wdldrhg ieliSu ksid fuh isÿ fjhs' fuu wKqj, we;s jk úlD;s;d ksid ms<sld

ffi, yg f.k iu u; fõ.fhka me;SÍfuka ifï ms<sld we;s fjhs'

(2) wefia iqo u;= ùu

DNA fuka u fm%daàk o yhsv%cka nkaOk u.ska ;u jHQyh mj;ajd .kS' UV lsrK fya;=fjka fï nkaOk

ì§ kej; ilia ùfuka tu fm%daàkaj, jHQyh fjkia fjhs' wefia fmkSug WmldÍ jk wefia ldph

iukaú; jkqfha mdroDYH øjuh fm%daàkhlsks' UV lsrK fya;=fjka fï ldpfha mj;akd fm%daàkj, jHQyh

fjkia ù tys mdroDYHNdjh l%ufhka wvq ùu wefia iqo u;= ùu f,i y÷kajhs ̂ WodyrK( wj¾K ì;a;r

iqÿ uoh r;a lsÍfï § iqÿ meye ùu isÿ jkqfha o ì;a;r iqÿ uofha we;s we,aìhqñka fm%daàkfha jHQyh

fjkia ùfuks&' fï wefia iqo u;= ùu ñksidf.a muKla fkd j" t<suyfka jeämqr .ejfik .jhka"

t¿jka jeks i;=kaf.a o isÿ fõ'
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(3) tfia u jeämqr UV lsrKj,g Ydl ksrdjrKh ùu fya;=fjka úúO cdk úlD;s iys; Ydl ìys úh yels

h ^l=reYdl" m;% úlD;s;d iys; Ydl wdÈh&'

(4) j¾Kl úrxckh ùfuka frÈj, .=Kd;aul nj wvq ùu

(5) ́ fidaka rn¾ wKq iuÕ m%;sl%shd lr tys we;s oaú;aj nkaOk ì| oud rn¾ odu flá lrhs' fï ksid rn¾

wdY%s; ksIamdokj, hdka;%sl Yla;sh wvq ùu fuka u tajdfha wdhq ld,h flá ùu o isÿ fjhs'

´fidaka úhk wdrCId lsÍug .; hq;= l%shd ud¾.

j¾;udkfha § isÿ jk fõ.fhka u ́ fidaka úhk os.g u ydhkhg ,la jqj fyd;a ;j oYl lsysmhla hk úg

wm mDÓúh Ôjfha meje;aug kqiqÿiq ia:dkhla njg m;a fjhs' ke;fyd;a b;d wêl f,i wefia iqo u;= ùu

iy ifï ms<sld iys; frda.Ska wêl f,i jd¾;d fjhs'

fï ksid ́ fidaka úhk ydhkh jk fõ.h wvq lsÍu i|yd blauka l%shdud¾. .; hq;= h' CFC ́ fidaka úhkg

ydkslr m%Odku ldrlh neúka th ksmoùu iy Ndú;h keje;aúh hq;= h' fï i|yd ±kgu;a l%shdud¾.

f.k we;s w;r fudkaá%h,a iïuq;sh u.ska CFC ksIamdokh 1996 § muK kj;d ouk ,È' fuúg CFC

fhdod.;a ld¾ñl Ndú; i|yd úl,am jdhq fhdod .ekSug isÿ fjhs'

CFC i|yd m %:ufhka fhdod .;a úl,am jdhqj jkqfha HCFC ^Hydrochloroflurocarbon&

yhsfv%dlaf,dafrda*a¨fjdfrdldnkah' fï wKqj CFC j,g fndfyda fihska iudk w;r fjki kï laf,daßka iy

*a¨fjdßka mrudKqj,g wu;rj yhsv%cka mrudKqjla o mej;Suhs'

HCFC 22 HCFC 123 HFC 32 HFC 134a

(a) yd (b) HCFC wKq lsysmhla iy (c) yd (d) HFC wKq lsysmhla

fuu wKqj, mj;sk C - H nkaOkh my< jdhqf.da,fha mj;sk Yla;sh idfmaCIj wvq iQ¾h lsrK yuqfõ §

úfhdackhg ,la fjhs' fï fya;=fjka ixfhda. wKq ie,lsh hq;= m%udKhla ´fidaka úhk m%foaYhg <Õd ùug

fmr úfhdackhg ,la fjhs' tfy;a wêl jdIamYS,s;dj fya;=fjka fï jdhqj o ia;r f.da,hg .uka l< yels

w;r" tfia ́ fidaka úhk m%foaYhg <Õd jqj fyd;a C – Cl nkaOkh wê Yla;s UV lsrK yuqfõ oS úLKavkh

ù .Cl uqla; LKav ksmoùu u.ska ́ fidaka úhkg ydks lsÍfï hï úNjhla mj;S' ́ fidaka úhk wdrlaId lsÍu

i|yd fhdod .;a fojk úl,amh jkqfha YS;ldrl jdhqj f,i yhsfv%dma¨fjdfrd ldnka (HFC) fhdod

.ekSuhs' HFC ys Cl mrudKq ke;s w;r we;af;a F yd H mrudKq muKs' H mrudKq mej;Su fya;=fjka tys
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ia:dhs;dj wvq jk w;r" ̂ HCFC fuka& Cl mrudKq ke;s ksid by< jdhqf.da,fha § .Cl uqla; LKav ksmoùula

isÿ fkdjk fyhska HFC u.ska ´fidaka úhkg lsisÿ ydkshla isÿ fkdlrhs' fï fya;=fjka wo jk úg f,dalfha

Ndú; lrk jdhq iuk hka;% iy YSs;lrK ;=< Ndú; lrkq ,nk isis,k jdhqj jkqfha HFC (HFC 134a) h'

igyk- fï HFC jdhqj ́ fidaka úhkg lsisÿ ydkshla isÿ fkdl<;a HFC, CFC, HCFC hk ish,a, b;d m%n,

yß;d.dr jdhq fjhs' fï jdhQkaf.a yß;d.dr jdhq m%n,;dj ^Global warming potential - GWP& ldnka

vfhdlaihsâ fuka oyia .=Khls'

yß;d.dr jdhq iy tajdfh a GWP w.h

fï fya;=fjka by; i|yka jdhq jdhqf.da,fha b;d l=vd idkaøKhlska (ppt) meje;sh o b;d by< GWP

w.hka ksid tajdg f.da,Sh WKqiqu by< ±óug ie,lsh hq;= odhl;ajhla ±laúh yels h' fï ksid HFC

´fidaka úhk ydhkh je<elaùu i|yd fyd| úl,amhla jqj o th ;j;a f,dal mdßißl m%Yakhla jk

f.da,Sh WKqiqu by< hEug odhl ùu fya;=fjka tys Ndú;h m%Yakd¾:hla ù we;' fï fya;=fjka ´fidaka

úhkg ydks fkdlrk iy f.da,Sh WKqiqu by< hEug b;d wvq odhl;ajhla olajk isis,k jdhq fhdod

.ekSug f,dal m%cdj fm,fUñka isá;S'

fï i|yd úl,am f,i jdIamYS,s yhsfv%dldnka (R600a) iy jdhqf.da,fha § ia:dhs;dj b;d wvq wix;Dma;

yhsfv%d*a¨fjdfrdldnka ixfhda.h ^Hydrofluroolefin& HFO-1234a fhdod .ekSu werö we;' jdIamYS,s

yhsfv%dldnka i|yd whsfidìhqfÜka fhdod .efka' fï whsfidìhqfÜka" R600a jdhqj f,i ld¾ñlj y÷kajhs'

tfia u wika;Dma; yhsfv%d*a¨fjdfrdldnka f,i yhsfv%d*a¨fjdfrdT,smSk (HFO) Ndú;h ks¾foaY lr we;'

HFO jHQyuh jYfhka HFCg iudk w;r tys oaú;aj nkaOkhla mj;S' oaú;aj nkaOk iys; ixfhda. jvd;a

m%;sl%shdYS,S jk fyhska fï HFO ixfhda. my< jdhqf.da,fha § blaukska úfhdackh ù jdhqf.da,fhka bj;a

fjhs' fï ksid f.da,Sh WKqiqu by< hEug olajk odhl;ajh b;d wvq h'

(a) whsfidìhqfÜka (R600a) (b) yhsfv%d*a¨fjdfrdT,smSk (HFO-1234a)
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m%ldY ridhksl OQñldj

Tn jdyk ;onoh wêl k.rhl Ôj;a jk flfkla o@ tfia kï fujeks k.rhl wmr Nd.fha § ;rula

by< f.dvke.s,a,l isg k.rh foi neÆ úg wod< f.dvke.s,sj,g by<ska mdroDYH;dj wvq ÿUqre meye;s

;sñr mg,hla ±l.ekSug yels jkq we;' uykqjr k.rh" fld<U msgfldgqj" fnd/,a," lvqfj, wdY%s;

m%foaYj, iuyr iq<x rys;" wyi meyeos,s Èkj, fuh ±l .; yels h' ,xldfõ ;rula úr, jqj o

kjÈ,a,sh" uqïndhs" l,algd" Yexyhs" îðx iy lajd,d,dïmQ¾ jeks k.r wdY%s; j fï ;;a;aaajh oreKqjg ±l

.; yels h'

fufia wmr Nd.fha ÿUqre meye;s wvq mdroDYH;djlska hq;a mg,hla we;s ùug fya;=j l=ula o@ fï mg,h

we;s ùug fya;= jk ixlS¾K m%ldY ridhksl l%shdj,sh m%ldY ridhksl OQñldj jYfhka ye¢kafjhs' iQ¾h

lsrK yuqfõ mßir ¥Il ldrl lsysmhla tlsfkl m%;sl%shd lr we;s jk ridhk øjH, ishqï wxY= yd c,

ì|s;s u.ska iQ¾h lsrK m%lsrKh (scattering) ùfuka isÿ jk jdhqf.da,fha mdroDYHNdjh wvq ùu m%ldY

ridhksl OQñldj f,i y‘ÿkajhs'

m%ldY ridhksl OQñldj we;s ùug fya;= jk ridhksl ¥Il iy tajdfha m%Nj

m%ldY ridhksl OQñldj we;sùug ridhksl ¥Il j¾. folla odhl fjhs' tajd kï khsá%la Tlaihsâ jdhqj

(NO) iy jdIamYSs,s yhsfv%dldnk ^fkdoejqKq bkaOk& fjhs' óg wu;rj iQ¾hHdf,dalh iy 15 °C g jeä

WIaK;ajhla ;sîuo wjYH fõ'

m%ldY ridhksl OQñldjg fya;= jk ridhk øjH jkafka" NO, CH
3
(CH

2
)
n
CH

3
 (n = 1 – 4)

fï ridhk øjH fol u iïmQ¾Kfhka u mdfya jd;hg tla jkqfha r:jdyk .ukd.ukh fya;=fjks'

yhsfv%dldnka hkq øj fmfg%da,shï bkaOkj, m%Odk ix>gl fjhs' jdyk .ukd.ukh iïmQ¾Kfhka u mdfya

/|S we;af;a øj fmfg%da,shï bkaOk u;hs' jdykj,g fhdok bkaOk úúO wdldrfhka fkdoejqKq bkaOk

f,i mßirhg tl;= fjhs' úfYaIfhka .efid,ska bkaOkj, wêl jdIamYSs,s;dj fya;=fjka jdykfha bkaOk

gexlsfhka jdIamSlrKh ùu ksid jdIamYS,s yhsfv%dldnk mßirhg tl;= fjhs' tfia u ldìhqf,agrh ;=<ska o

ie,lsh hq;= yhsfv%dldnk m%udKhla jdIam ù hhs' tfy;a jeä u m%udKhla jd;hg tla jkqfha jdykfha

wmjyk (exhaust) moaO;sh yryd h' jdykfha wekaðu ;=< § bkaOk wêl mSvkhla iy wêl WIaK;ajhla

yuqfõ oykhg ,la jqj o wexðfï msiagk ;=<g we;=¿ jk ish¨ bkaOk wKq oykh jkafka ke;' úfYIa

fhka msiagkfha msg; ì;a;shg wdikakj mj;sk yhsfv%dldnk wKq oykh jkafka ke;' fï fkd±jqKq bkaOk

wKq wmjyk moaO;sh yryd jd;hg ksoyia fjhs'

jdykfha wexðu ;=< bkaOk oykh flfrkqfha bkaOk iy jd;h m%Yia; wkqmd;hlg ñY% lr wêl

mSvkhla hgf;a Êj,khg m;a lsÍfuks' fuys § oykfhka msg jk ;dmh fya;=fjka wexðu ;=< wêl

WIaK;aj iy mSvk ;;a;aajhla ks¾udKh fjhs' idudkH ;;a;aj hgf;a § wl%sh jdhqjla f,i ie,flk
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khsg%cka fï by< WIaK;aj iy mSvk ;;a;aj hgf;a § Tlaiscka iuÕ m%;sl%shd lr khsá%la Tlaihsâ

ksmojhs' fufia ksmojk khsá%la Tlaihsâ jdhqj jdykfha wmjyk moaO;sh yryd jd;hg tl;= fjhs' fï

wkqj m%ldY ridhksl OQñldjg fya;= jk ¥Il ldrl fol u jd;hg tl;= jkqfha jdyk Odjkh fya;=fjks'

fï wkqj wêl jdyk ;onoh we;s kd.ßl m%foaYj, m%ldY ridhksl OQñldj m%n,j we;s fjhs'

m%ldY ridhksl OQñldfõ ridhkh

m%ldY ridhksl OQñldj we;s ùu my< jdhqf.da,fha iQ¾hdf,dalh yuqfõ isÿ jk b;d ixlS¾K ridhksl

m%;sl%shd cd,hls' tfy;a wOHhkfha myiqj ;ld m%ldY ridhksl OQñldfõ § isÿ jk ridhksl m%;sl%shd my;

wdldrhg b;d ir, j ±laúh yels h'

wNHka;r oyk tkaðfuka msg jk NO jdhqj jdhqf.da,fha § ;jÿrg;a TlaislrKh ù NO
2
 iEfohs' fï NO

2

iQ¾h lsrK yuqfõ § úfhdackhg ,la ù mrudKql Tlaiscka ksmofjhs'

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

2
(g)

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

iEfok mrudKql Tlaiscka wKql Tlaiscka (O
2
) iuÕ m%;sl%shd lr m%ldY ridhksl OQñldfõ tla m%Odk

¥Ilhla jk ´fidaka (O
3
) ksmojhs'

.O(g) + O
2
(g)  O

3
(g)

.OH uqla; LKav we;sùu( O
(g)

 + H
2
O

(g)
.OH(g)

óg wu;rj by; iEÿKq .OH uqla; LKav iy mrudKql Tlaiscka uÕska idok ́ fidaka jdIamYS,s yhsfv%dldnk

iuÕ m%;sl%shd lr we,alhs,a iy fmfrdlais we,alhs,a uqla; LKav idohs' fï we,alhs,a ^R.& yd fmfrdlais

we,alhs,a ^ROO.& uqla; LKav NO
2
 yd O

2
 iuÕ m%;sl%shd lr jdIamYs,s fláodu we,aäyhsv, fmdfrdlais

weisghs,a khsfÜ%g (PAN), fmdfrdlais fnkaihs,a khsfÜ%g (PBN) wdÈ wys;lr M, yg.kS' tfia u ksmojQ

we,aäyhsv" nyqwjhùlrKhg ,la ùfuka jd;fha wj,ïnkh jk l=vd wxY= yg .kS' fï wxY+ u; ¥ú,s"

c,jdIam wdÈh ;ekam;a ùu fya;=fjka jvd úYd, wxY= yg .kakd w;r" fï wxY= u.ska iQ¾h wdf,dalh

m%lsrKh (scattering) ùu ksid my< jdhqf.da,fha mdroDYH;dj wvq ù ;sñr mg,hla fia Èia fjhs' m%ldY

ridhksl OQñldj hkq wm mshú weig fmfkk tlu jdhq ¥IK wjia:djhs'
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m%ldY ridhksl OQñldfõ wys;lr n,mEu

² m%ldY ridhksl OQñldfõ m%Odk M,hla f,i ́ fidaka ksmofjhs' ́ fidaka úI jdhqjls' ́ fidaka wd>%dKh

ùu fya;=fjka Yajik wdndO" Yajik ud¾.fha Yaf,aIau, mg, úkdY ùu" leiai wdÈh we;s fjhs'

² tfia u ´fidaka wia:dhs wêl m%;sl%shdYS,s jdhqjla ùu fya;=fjka ´fidakaj,g ksrdjrKh jQ úg

úfYaIfhka <má Ydl m;%j, yß;m%o úkdY ùfuka Ydl m;% u; ly meye;s me,a,ï we;s fjhs' fï

fya;=fjka Ydlj, wdydr ksIamdokh wvd< ùfuka j¾Ok ÿ¾j,;d yg.kakd w;r lDIs fNda.j,

wiajekak wvq fjhs'

² tfia u ´fidaka rn¾ wKqj, we;s oaú;aj nkaOk úÉfþokh lrhs (´fidaka úÉfþokh)' fuúg rn¾

wKqj, odu flá ùu ksid rn¾ wdY%s; ksIamdokj, hdka;%sl Yla;sh wvq fjhs' fï ksid rn¾j,

m%;Hdia:;dj wvq ùu" gh¾j, me¿ï we;s ùu wdÈh isÿ fõ'

² m%ldY ridhksl OQñldfjka we;s jk jdIamYS,s we,aäyhsv rdYshla fjhs' fïjd wd>%dKfhka Yajik

wdndO we;s ùu iy weÿu" y;sh" fn%dkalhsáia jeks wdndO iys; mqoa.,hkaf.a wdndO ;;a;aj W;aikak

ùu isÿ fjhs' tfia u ta ixfhda. wd>%dKh ùu fya;=fjka wid;añl ,CIK o we;s fjhs'

² m%ldY ridhksl OQñldfjka we;s jk fmfrdlais weisghs,a ixfhda. ^PAN yd PBN& ms<sldldrl jk

w;r cdk úlD;s;d we;s lrhs' tfia u fï ixfhda. YÍrfha l%shdldß fm%daàk iy tkaihsuj,

ridhksl fjkialï we;s lsÍu fya;=fjka ta tkaihsuj, l%shdldß;ajhg ndOd we;s lrhs'

² ´fidaka uÕska j¾Kl úrxckh fõ' ta ksid frosms<sj, .=Kd;aul nj wvq fõ'


