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wefudakshd ksIamdokh ^fyan¾ fndIa l%uh&

wefudakshd ksIamdokh b;d jeo.;a jkqfha lD;%su fmdfydr ksIamdokhg h' iuia; wefudakshd ksIamdokfhka

83]l m%udKhla fmdfydr ksIAmdokhg fhdod .kq ,nhs' úfYaIfhka u iuia; wefudakshd ksIamdokfhka 80]

la fhdod .kafka hQßhd ksIamdokhg h'

wefudakshd ksIamdokh wdY%s; ridhksl m%;sl%shdj my; ±lafõ.

N
2
(g) + 3H

2
(g)  2NH

3(g)
 + ;dmh

1 ( 3 2

wefudakshd ksIamdokhg wjYH wuqøjH

fuys uQ,sl wuqøjH jkqfha N
2
 yd H

2
 jdhqka h' jdhqf.da,Sh jd;h øj lsÍfuka miqj Nd.sl wdijkh u.ska N

2

jdhqj fjka lr .kq ,nhs' fï ksid N
2
 jdhqjg ksIamdok msßjehla we;'

yhsv%cka jdhqj ,nd .kafka yhsfv%dldnka ̂ kema;d& ì£u u.ska fyda iajdNdúl jdhqfjys (Natural gas) m%Odk

ixrplh jQ óf;aka Ndú;fhkah' fmdis, bkaOkhla f,i n,Yla;s ckkhg iajdNdúl jdhqj fhdod .kS'

úYd, m%udKfhka fï iajdNdúl jdhqj fmdf<dj ;=< ksê.;j we;' iajdNdúl jdhqj u.ska H
2
 ksmoùu   SMR

(Steam – Methane – Reforming) f,ig y÷kajhs' iajdNdúl jdhqfõ iq¿ m%udKfhka H
2
S ;sîu ksid

m%;sl%shdjg ndOd muqKqjhs' fï ksid iajdNdúl jdhqfõ jQ H
2
S bj;a lsÍfuka miqj W;afm%arl m%;sl%shdjla

u.ska H
2
 ckkh lrjhs'

H
2
S bj;a lsÍu wdY%s; m%;sl%shdj

H
2
S(g) + ZnO(s)  ZnS(s) + H

2
O(g)

SMR l%shdj,sfha m<uq mshjr jkqfha óf;aka yd c,jdIam WIaK;ajh 700-800 °C oS m%;sl%shd lrùfuka CO

yd H
2
 iE§uhs' fuh ;dmwjfYdaIl m%;sl%shdjls'

CH
4
(g) + H

2
O(g)  CO(g) + 3H

2
(g) +206 kJ mol-1———— (1)

fojk mshjf¾ § fï jdhq ñY%Kh ;jÿrg;a c,jdIam iuÕ m%;sl%shd lsÍug i,iajhs tys oS CO jdhqj CO
2

njg m;a fõ' fuh ;dmodhl m%;sl%shdjls'

CO(g) + H
2
O(g)  CO

2
(g) + H

2
(g) - 41 kJ mol-1   ————— (2)
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óg wu;rj my; m%;sl%shdj isÿ ùug o hï bvla we;'

CH
4
(g) + 2H

2
O(g)   4H

2
(g) + CO

2
(g) ————— (3)

jeämqr c,jdIam mj;ajd .ekSfuka iuia; m%;sl%shdj ol=Kq me;a;g fhduq lrñka H
2
 M,odj jeä lsÍug

yels h'

SMR ys ;dm.;sl iajNdjh ms<sn| .=Kd;aulj hï jegySula ,nd .ekSu i|yd DG = DH - TDS iïnkaOh

fhdod .; yels h'

by; ;dm.;sl iïnkaOh wkqj ;dmodhl fojk m%;sl%shdj idfmaCIj my< WIaK;ajj, § mjd iajhxisoaO

fõ' jdhq l,dmfha wKq .Kfka fjkila fkdjk ksid mSvkfha n,mEula ke;' tfia u DG flfrys TDS ys

n,mEula ke;s ;rï h'

;dm wjfYdaIl m<uq yd f;jk m%;sl%shd isÿ jkafka idfmaCIj by< WIaK;ajj, § h' bÈß ÈYdjg jdhq

l,dmfha wKq .Kk jeä jk ksid tkafg%dmsh jeä fõ¡ fï ksid WIaK;ajh jeäj;a u TDS ys .=‚;fha Ok

w.h jeä fõ¡ tneúka" DG = DH - TDS wkqj fuu 1 yd 3 m%;sl%shd i|yd by< WIaK;ajfha § DG ys RK

iajNdjh jeä ùu isÿ fõ¡ by< WIaK;ajfha § (1800-1000 °C) m<uq m%;sl%shdj isÿ ùug bv i,iajhs' tys oS

3 jk m%;sl%shdj isÿ ùug bv we;' m%;sM, jQ jdhq ñY%Kfha we;s CO jdhq idkaøKh wvq lrñka H
2
 M,odj

jeä lsÍug fojk m%;sl%shdj idfmaCIj my< WIaK;ajj, § ̂ 200-400 °C& isÿ ùug bv i,iajhs' CO yd H
2

iys; WKqiqï jdhq ñY%Khg c, jdIam tla lsÍu iuÕ ta ñY%Kfha WIaK;ajh ^200–400°C olajd& wvq l<

yels h' fojk m%;sl%shdj ;dmodhl ksid kej; m<uq m%;sl%shdj i|yd iqÿiq by< WIaK;ajh ,nd .ekSug

fojk m%;sl%shdfjka ckkh jk ;dmh Ndú; lrhs'

tlai;a ckmofha iuia; iajdNdúl jdhq ksIamdokfhka 60]l muK m%udKhla fhdod .kq ,nkafka wefudakshd

ksIAmdokh i|yd h' kema;d (C
6
H

14
) ì|Su u.ska o H

2
 jdhqj ,nd .ekSug yels h' tys § o jdhqf.da,hg CO

2

ksoyia ùu isÿ fõ' tys oS isÿ jk m%;sl%shd my; mßÈ h(

C
6
H

14(g)
  + 6H

2
O

(g)
 6CO

(g)
  + 13H

2(g)

CO
(g)

  + H
2
O

(g)
 CO

2(g)
  + H

2(g)

khsg%cka yd yhsv%cka jdhq m%;sl%shd lr NH
3
 ksmoùu ;dmodhl m%;sl%shdjla jk w;r m%;sj¾;H fõ' tfy;a

idudkH WIaK;ajh yd mSvkh hgf;a fï m%;sl%shdj isÿ fkdjk ;rï h' thg fya;=j il%shk Yla;sh

idfmaCIj by< ùuhs'

H
2

yd N
2

u.ska NH
3

iE§u

ld¾ñlj wefudakshd ksmojk l%uh fyan¾ fndaIa l%uh f,i y‘ÿkajhs' fuys § ld¾ñl m%Yia; ;;a;aj f,i

WIaK;ajh 450 - 500 °C jeks WIaK;aj mrdihla yd mSvkh 250 - 300 atm jeks mSvk mrdihla hgf;a §
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W;afm%arl f,ig hlv o W;afma%rl j¾Ol f,ig K
2
O yd Al

2
O

3
 o fhdod f.k we;'

N
2
(g) + 3H

2
(g)  2NH

3
(g) + ;dmh

iïmSä; m%;sl%shl jdhq ñY%Kh W;afm%arl mDIaGh yryd .uka lrñka NH
3
 njg m;a fõ' fï m%;sl%shdj

m%;sj¾;H ksid W;afm%arl mDIaGh miq lrk jdhq ñY%Kfha NH
3
 jdhqjg wu;rj m%;sl%shd fkdl< N

2
 yd H

2

jdhq we;' fï ñY%Kfhka NH
3
 jdhqj fjka lsÍug isÿ fõ'

WIaK;ajh -33.34 °C olajd isis,a lsÍu;a iuÕ NH
3
 jdhqj øj fõ' khsg%cka jdhqfõ ;dmdxlh -195.8 °C yd

yhsv%cka jdhqfõ ;dmdxlh -252'9°C ksid fï ñY%Kh isis,a lsÍu u.ska b;d myiqfjka NH
3
 muKla øj lr

H
2
 yd N

2
 jdhq ñY%Kh" m%;sl%shd ñY%Kfhka fjka lr .ekSug yels h' by< mSvkhla hgf;a jQ NH

3
, H

2
 yd

N
2
 iys; jdhq ñY%Kh fjk;a l=àrhla ;=< § mSvkh tljr wvq lsÍu u.ska isis,a l< yels h' túg NH

3

jdhqj øj ;;a;ajhg m;a fõ' fï ksid jdhq f,i b;sß ù we;s N
2
 yd H

2
 jdhq kej; m%;sl%shd l=àrhg fmdïm

lrkq ,nhs' NH
3
 iE§u msKsi jeh jQ N

2
 yd H

2
 jdhq m%udKhg .e<fmk N

2
 yd H

2
 m%udKh muKla w¨;ska

tla lrhs'

my; oelafjk rEmh u.ska fï l%shdj,sh ir,j ksrEmKh l< yels h'

wefudakshd ksIAmdok l%shdj,sh

øj wefudakshd bj;a l< miqj m%;sl%shd fkdl< N
2
 yd H

2
 (-33.34 °C muK WIaK;ajhl mj;sk& yd w¨;ska

tla lrk N
2
 yd H

2
 jdhq ñY%Kh WIaK;ajh 450- 500 °C f;la r;a lrkq ,efí' fï ksIamdok l%shdj,shg

wjYH ;dm Yla;sh bkaOk oykh u.ska o ,nd osh yel' ta ksid jdhqf.da,hg CO
2
 tla fõ' wefudakshd

ksIamdokfha oS H
2
 ,nd .ekSfï mshjf¾ oS;a" fyan¾ l%ufha oS by< WIaK;ajh ,nd oSu msKsi bkaOk oykh

ksid;a CO
2
 ckkh fõ' fï iuia; l%shdj,sh ksid jdhqf.da,hg yß;d.dr jdhqjla jQ CO

2
 ksoyia fõ'

f.da,Shj iuia; ksIamdokh wkqj wefudakshd fgdka 1la ksIAmdokh lrk úg § jdhqf.da,hg tla jk CO
2

m%udKh fgdka 2'9la muK fõ' jdhqf.da,hg CO
2
 tla lrk wfkla l%shd yd ii|k úg § wefudakshd

ksIAmdokh ksid jdhqf.da,hg tlajk CO
2
 m%udKh 1'4% la muK fõ'
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wefudakshd ksIamdokfha § N
2

yd H
2
 ñY% lrkqfha tajd w;r iafgdhslsfhdañ;sl wkqmd;h ^1(3& wkqj h'

khsg%cka jdhqj yd yhsv%cka jdhqj ksmoùug hï msßjehla ±Íug isÿ jk ksid wuqøjH kdia;sh je<elaùu

msKsi iafgdhslsfhdañ;sl wkqmd;h blaujd ñY% lsÍu isÿ fkdlrhs' tfia u tla jdhqjla jeämqr fhdod .;

fyd;a ta jdhqj W;afm%arl mDIaGhg wêfYdaIKh ù tu W;afm%arl mDIaGh uq¿ukska u jeiS hdug bvlv

we;' W;afm%arl mDIaGh tla jdhqjlska muKla jeiS .sh úg § m%;sl%shdj isÿ ùfï bvlv wvq fõ' W;afm%arl

mDIaGhg jdhq fol u wêfYdaIKh úh hq;= h' W;afm%arl Ndú;h ksid iu;=,s;;djg t<öug .; jk ld,h

wvq fõ' fï ish¨ idOl wkqj m%Yia; ;;a;aj f,ig N
2
 yd H

2
 ñY% lrkqfha 1 ( 3 wkqmd;h mj;sk mßÈ h'

fï m%;sl%shdj ;dmodhl ksid DH i`oyd RK w.hla we;' m%;sl%shdj isÿ jk úg wKq .Kk wvq jk ksid

tkafg%dmsh wvq fõ' ta ksid DS i`oyd RK w.hla we;' tneúka TDS RK jk ksid -TDS w.h Ok w.hla .kq

,efí' tneúka WIaK;ajh jeä lrk úg DG ys RK iajNdjh Ok iajNdjh lrd fjkia fõ' tfia u by<

WIaK;aj bosß l%shdjg wys;lr nj f,a peg,sh¾ uQ,O¾uh wdY%fhka o meyeos,s l< yels h'

WIaK;ajh jeä lrk úg m%;sl%shdfõ iajhxisoaO iajNdjh wvq fõ' ;dm.;slj iajhxisoaO iajNdjh wvq jk

ksid M,odj wvq fõ' M,odj jeä lsÍug WIaK;ajh wvq l< hq;= h' WIaK;ajh wvq lrk úg § m%;sl%shdfõ

YS>%;dj wvq ù iuia; l%shdj,sfha ld¾hlaIu;dj wvq fõ' m%Yia; ld¾hlaIu;djla mj;ajd .; hq;= ksid 450-

500 °C jeks WIaK;ajhla mj;ajd .kq ,efí' fï ;;a;aj hgf;a § ,efnk NH
3
 M,odj idfmalaIj wvq h'

tfy;a m%;sl%shd fkdl< N
2
 yd H

2
 kej; kej; W;afm%Arl pl%j,g iyNd.s lrùug ksIamdok l%shdj ie,iqï

lr we;' ;ks mshjrla f,ig ,efnk NH
3
 M,odj wvq jQj;a iuia; l%shdj,sh f,ig by< M,odjla ,nd

.ekSug yelshdjla ,eî we;af;a jeä W;afm%Arl pl% .Kkla hgf;a m%;sl%shdj isÿ lrùug ie,iqï lr

;sfnk ksid h' f,a peg,sh¾ uQ,O¾uhg wkqj by< mSvk bosß l%shdjg ys;lr fõ' tfy;a wêl mSvkj,g

Tfrd;a;= fok WmlrKj, kv;a;= msßjeh wêl h' ta ksid j¾;udkfha Ndú; jkafka 250-300 atm mSvkhls'

m%;sl%shl idkaøKh by< uÜgul ;sîu yd iEfok M, bj;a lrñka M, idkaøK wvq uÜgul mj;ajd .ekSu

jeä NH
3
 M,odjla ,eîug fya;= fõ' th f,a peg,sh¾ uQ,O¾uh uÕska meyeÈ,s l< yels h' m%;sls%hd

l=àrhg jßka jr N
2
 yd H

2
 heùu isÿ jk w;r iEfok NH

3
 iys; jdhq ñY%Kh jßka jr isis,a lr

øùlrKh lsÍfuka NH
3
 bj;a lrk ksid fï wjYH;dj iïmQ¾K fõ'
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khsá%la wï, ksIamdokh ^Tiaj,aâ l%uh&

fï i|yd NH
3
 jdhqj" jdhqf.da,Sh jd;h yd c,h wuqøjH f,i Ndú; lrhs' wefudakshd yd Tlaiscka jdhq

w;r m%;sl%shdfjka ,nd .kakd NO
2
 jdhqj c,h iuÕ m%;sl%shd lrjd HNO

3
 ksmojhs' ta m%;sl%shdj my;

olajd we;'

4NH
3(g)

  + 5O
2(g)

 4NO
(g)

+ 6H
2
O

(l)
-907 kJmol-1

2NO
(g)

+ O
2(g)

 2NO
2(g)

-114 kJmol-1

3NO
2(g)

+ H
2
O

(l)
2HNO

3(aq)
 + NO

(g)

2NO
(g)

+ O
2(g)

2NO
2(g)

4NO
2(g)

 + 2H
2
O

(g)
 + O

2(g)
 4HNO

3(aq)

my; rEmh u.ska fï l%shdj,sh ir,j olajd we;' m<uq l=árfha§ W;afma%rl yuq fõ NH
3
 TlaislrKh

lrhs' fojk l=árfha § NO jdhqj TlaislrKh lrjhs' f;jk l=àrfha § NO
2

jdhqj c,h iuÕ m%;sl%shd

lrjhs'

HNO
3
 ksIamdok l%shdj

¥ú,s yd c, jdIam bj;a l< jdhqf.da,Sh jd;h fhdodf.k NH
3
 TlaislrKh lrhs' idudkH jd;fha mßudj

wkqj N
2
 jdhqj 78] yd O

2
 jdhqj 21] we;' wjYH Tlaiscka jdhq m%udKh wka;¾.; jdhqf.da,Sh jd; mßudjla

m%;sl%shd l=àrhg fmdïm lrkq ,efí' wefudakshd mßud tallhla i|yd jdhqf.da,Sh jd; mßud tall 9-12

mrdihl mj;ajd .kq ,efí¡ by< WIaK;aj mrdihl ̂ 800-850°C) mj;ajd .kq ,efí' fï ;;a;aj hgf;a NO

jdhqj 97] la muK ,nd .; yels h' wefudakshd idkaøKh jeä jqj fyd;a msmsÍï isÿ úh yels h' ta ksid

wefudakshd yd jdhqf.da,Sh jd;h mßud wkqmd;h ksis f,i mj;ajd .ekSu jeo.;a h' fï jdhq ñY%Kh Pt/Rh

W;afm%arlh yryd mSvkhla hgf;a .uka l< úg NO njg m;a fõ' fï NO jdhqj 150 °C f;la isis,a lrkq

,efí' WIaK;ajh 150 °C m;a jQ úg NO jdhqj ;j ÿrg;a NO
2
 njg TlaislrKh ùu TlaislrK l=àrh ;=<

§ isÿ fõ' wjfYdaIK l=àrh ;=< § c,h iuÕ NO
2
 jdhqj m%;sl%shd lsÍug bv i,iajd we;' fuys § o
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m%;sm%jdy uQ,O¾uhg wkqj c,h yd NO
2
 jdhq m%;sl%shd lsÍug bv i,id we;' Tlaiscka jdhqj iys; NO

2

jdhq ñY%Kh 5 -10atm mSvkhla mj;sk mßÈ wjfYdaIK l=àrhg fmdïm lrhs' wjfYdaIK l=¨k o ridhksl

wl%sh øjHj,ska wiqrd we;s ksid c,h iuÕ NO
2
 m%;sl%shd lsÍug we;s bvlv jeä lr we;' wjidkfha oS

96% l muK M,odjla ,efí'

khsá%la wï,fha m%fhdack

(1) fmdfydr iy mqmqrk øjH iE§u

(2) l¾udka; i|yd wjYH jk khsfÜ%g iE§u

KNO
3
 - fjä fnfy;a ksIamdokh

AgNO
3
 - PdhdrEm l¾udka;h

(3) rdc wï,h ksmoùu

(4) f,day mEiaiSfï § mDIaGh msßisÿ lsÍu

i,a*shqßla wï, ksIamdokh ^iam¾Y l%uh&

H
2
SO

4
ksmoùug wjYH wuqøjH

i,a*¾ fyda i,a*¾ wvx.= f,damia yd c,h fï ksIaamdokhg wuqøjH f,i Ndú; fõ' PbS, CuS yd ZnS wvx.=

f,damia u.ska ms<sfj,ska Pb, Cu yd Zn f,day ksiaidrKfha oS w;=re M,hla f,i ,efnk SO
2
 jdhqj o H

2
SO

4

ksmoùu i|yd Ndú; l< yels h' fmfg%da,shï msßmyÿ lsÍfï oS w;=re M,hla f,i ,efnk i,a*¾ fyda

fmdf<dfjka ,nd.kakd f.kao.ï fï i|yd Ndú; l< yels h'

i,a*shqßla wï, ksIamdokfha § i,a*¾ fyda f,day i,a*hsv oykh lr SO
2
 ms<sfh, lr .kq ,nhs' jdhqf.da,

O
2
 iuÕ SO

2
 m%;sl%shd lr SO

3
 ms<sfh, lsÍu fojk mshjrhs' idkaø H

2
SO

4
 iuÕ SO

3
 m%;sl%shd lsÍug

i,iajd ,nd .kakd H
2
S

2
O

7
 c, úÉfþokfhka H

2
SO

4
 ,nd .kS'

S
(s)

 + O
2(g)

 SO
2(g)

2SO
2
 + O

2(g)
 2SO

3
 + ;dmh

SO
3
 + H

2
SO

4(aq)
 H

2
S

2
O

7(aq)

H
2
S

2
O

7(aq)
 + H

2
O

(l)
 2H

2
SO

4(aq)

i,a*¾ uQ,øjHh oykh lr SO
2
 ksmoùu fjk u l%shdj,shls' mdi,a mÍCIKd.drfha § b;d myiqfjka

i,a*¾ lene,a,la nkaika odylh u.ska oykh lr SO
2
 ,nd .; yels h' tfy;a ld¾ñl j SO

2
 ksmoùu

t;rï myiq fkdfõ' m<uqj i,a*¾ r;a lr 140°C § øj ;;a;ajhg m;a lrhs' øj i,am¾ wdY%s;j úúO >k

wmøjH we;a kï tajd bj;a lsÍug fmrkq ,nhs'
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H
2
SO

4
ksIamdok l%shdj,sh

odylh ;=<g øj i,a*¾ yd jdhqf.da,Sh jd;h fmdïm l< hq;= h' øj i,a*¾ b;d l=vd ìÈ;s f,i odylhg

fmdïm lrhs' tu ì¢;s b;d myiqfjka oykh fõ' i,a*¾ oykh ;dmodhlh' oykfhka ,efnk jdhq

ñY%Kfha SO
2
 m%udKh 8-9] ixhq;shlska mj;ajd .kq ,efí' odylh wjg WIaK;ajh 830 °C muK fõ' fï

oyk l=áh ;=< ;sfnk SO
2
" O

2
 yd N

2
 iys; jdhq ñY%Kfha úúO >k wxY= ̂ w¿& ;sìh yels h' tajd bj;a lsÍu

b;d jeo.;a h' ¥ú,s fyda w¿ f,ig úúO wxY= mej;=K fyd;a V
2
O

5
 W;afma%rl mDIaGh u; ;ekam;a ù

W;afm%arl l%shdjg ndOd muqKqjk ksid m<uqj SO
2
 iys; jdhq ñY%Kh msßisÿ lrkq ,efí' i,am¾g%fhdlaihsâ

ksmojk m%;sl%shdj m%;sj¾;H ;dmodhl m%;sl%shdjls' Tlaiscka yd i,am¾ vfhdlaihsâ w;r mßud wkqmd;h 1 ( 1

^ujq, wkqmd;h 1 ( 1& mßÈ mj;ajd .kq ,nhs'

2SO
2(g)

 + O
2(g)

 2SO
3(g)

 + ;dmh

ld¾hlaIu;djlska m%;sl%shd isÿ lsÍug m%Yia; ;;a;ajhla f,ig 400-500 °C WIaK;ajhla mj;ajd .kq

,efí' m%;sl%shdfjka o ;dmh ckkh lrk ksid tla jr u iuia; SO
2
 m%udKh O

2
 iuÕ m%;sl%shd lsÍug

ksIamdok l%shdj ie,iï l< fyd;a jeä ;dm m%udKhla ckkh ù kej; miq m%;sl%shdj Èßu;a lrñka M,odj

wvq ùug fya;= fõ' ta ksid iuia; SO
2
 m%udKh mshjr y;rla Tiafia SO

3
 njg mßj¾;kh isÿ lrhs' iEu

mshjrl § u W;afm%arl mDIaG yryd jdhq ñY%Kh .uka lsÍug i,iajhs'

fï m%;sj¾;Hh m%;sl%shdj jvd;a ol=Kq me;a;g keUqre lrñka SO
3
 M,odj jeä lsÍu i|yd jdhqf.da,Sh

jd;h iemhSu u.ska Tlaiscka idkaøKh jeä l< yels h' jdhqf.da,Sh jd;h jvd;a u ,dNodhl wuqøjHhla

ksid jdhqf.da,Sh jd;h iemhSfuka Tlaiscka idkaøKh jeä lsÍu ksIamdok úhou jeä lsÍug fya;=jla njg

m;a fkdfõ' iafgdhslssfhdañ;sh wkqj SO
2
 : O

2
wkqmd;h 2(1 ls' fï wkqj SO

2
 ujq,hla i|yd wjYH O

2

m%udKh ujq, 0'5 ls' tfy;a ksIamdokfha § ujq, wkqmd;h 1:1 ksid SO
2
 ujq,hla i|yd O

2
 ujq, 0'5laa
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jeämqr we;' jdhqf.da,Sh jd;h ,dN jqj;a wjYH Tlaiscka idkaøKh blaujñka by< Tlaiscka idkaøKhla

mj;ajd .ekSu ksIamdok l%shdfõ ld¾hlaIu;dj wvq lsÍug fya;= fõ' fuhg fya;=j m%Yia; m%udKh blaujñka

Tlaiscka idkaøKh jeä lrk úg § W;afm%arl mDIaGhg jeämqr O
2
 wKq wêfYdaIKh ùu ksid" SO

2
 jdhqj

W;afm%arl mDIaGhg wêfYdaIKh ùug we;s bvlv wvq ù m%;sl%shdj isÿ ùug we;s iïNdú;dj wvq jk neúkss'

fï m%;sl%shdj ;dmodhl ksid isis,a lrk úg § M,odj jeä ùula f,a peg,sh¾ uQ,O¾uhg wkqj mqfrdal:kh

l< yels h' tfy;a WIaK;ajh wvq lrk úg § m%;sl%shdfõ Ys>%;dj wvq ùu ksIamdok l%shdfõ ld¾hCIu;dj

wvq lsÍug fya;= fõ' fï ksid m%Yia; WIaK;ajh 400-450 °C f,ig ;SrKh lr we;'

mSvkh jeä lrk úg § jdhq l,dmfha m%;sj¾;H m%;sl%shdj wKq .Kk wvq jk ÈYdjg isÿ ùug we;s

keUqre;dj jeä ùu f,a peg,sh¾ uQ,O¾ufhka mqfrdal:kh lrhs' fï m%;sl%shdj i|yd mSvkh jeä lrk úg

§ bÈß m%;sl%shdj Èßu;a ù SO
3
 M,odj jeä fõ' tfy;a fï m%;sl%shdj i|yd jdhqf.d,a 1l mSvkfha § mjd

M,odj 99]la ;rï by< fõ' ta ksid jvd;a by< mSvk fhoSu wkjYH fõ'

fuu m%;sl%shdj wêl jYfhka ;dmodhl neúka mshjr y;rl § ;dm yqjudrej l<ukdlrKh lrñka

ksIamdok l%shdj,sh isÿ lrk wdldrh my; .e<sï igyklska oelafõ'

H
2
SO

4
ksIamdokh wdY%s; m%Odk ;dm yqjudre mshjr
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m<uq l=àrhg we;=¿ jk jdhqj, WIaK;ajh 690 K (417 °C) muK fõ' W;afm%arl yryd .uka lrk úg §

WIaK;ajh 890 K (617 °C) f;la by< f.dia we;s w;r SO
2
 j,ska 70]la muK TlaislrKh ù we;'

;dm yqjudre tall u.ska kej; 700 K (427 °C) muK WIaK;ajhlg isis,a jQ jdhq fojk l=àrfha §

W;afm%arl yryd .uka lrjhs' fï wjia:dj jk úg ;sfnk SO
2
 m%udKh idfmaCIj wvq ksid m<uq mshjrg

jvd wvq SO
3
m%udKhla iEfoa' ta ksid m%;sM, jk ;dmh o idfmaCIj wvq h'

WIaK;ajh 770 K (497 °C) f;la by< .sh jdhq ñY%Kh fojk ;dm yqjudre tallh u.ska 720K (447 °C)

olajd isis,kh lr we;' ta jk úg wdrïNl

SO
2
 j,ska ie,lsh hq;= m%udKhla m%;sl%shd lr we;' f;jk l=àrfhka W;afm%arl yryd .uka lsÍu ksid

wdrïNl  SO
2
j,ska 98] SO

3
 njg m;a fõ'

f;jk mshjßka ,efnk SO
3
 u.ska H

2
SO

4
 ksmojkq ,nk w;r" tys § o SO

3
 m%udK 100] u H

2
SO

4
 njg m;a

fkd fõ' b;sß jk SO
3
 yd m%;sj¾;H;dj ksid b;d iq¿ jYfhka b;sß jQ SO

2
 iys; jdhq ñY%Kh kej;

WKqiqï lr isõjk l=àrh ;=< jQ W;afm%arl yryd .uka lrñka SO
3
 njg m;a lrhs' ta m%udKh o kej;;a

H
2
SO

4
 njg mßj¾;kh lrkq ,efí'

c,h iuÕ SO
3
 m%;sl%shdj fõ.j;a yd wêl ;dmodhl h' ta ksid c,h jdIamSlrKh fõ. tfiau i,amshqßla

wï, ÿudrh we;s fõ' fuu ndOl u.yeÍu msKsi by; úia;r l< l%shdud¾. Tiafia SO
3
 jdhqj H

2
SO

4

njg m;a lrhs' WIaK;ajh 70 °C idkaø ^98]& i,amshqßla wï,h u.ska SO
3
 wjfYdaIKh Wmßu fõ' ta ksid

tu ;;a;aj hgf;a § idkaø H
2
SO

4
 j,g SO

3 
wjfYdaIKh lrjd c,h tla lsÍu u.ska H

2
SO

4
ksmojd .kq

,efí'

i,a*¾ g%fhdlaihsâ yd idkaø H
2
SO

4
 m%;sl%shd lrjkqfha m%;sm%jdy uQ,O¾uhg wkqj h' th isÿ jkafka

wêfYdaIK l=¨k ;=< § h¡ fï l=¨kq firñla weiqreï øjHj,ska (ceramic packing material) mqrjd we;' ta

ksid idkaø H
2
SO

4
fifuka l=áfha by< isg my<g tk w;r weiqreï øjH ksid øj H

2
SO

4
 ys mDIaG

j¾.M,h jeä ù we;' i,a*¾ g%fhdlaihsâ by<g .uka lrhs'

øj H
2
SO

4
 ys mDIaG j¾.M,h jeä ùu yd fifuka .,d hEu ksid;a, SO

3
 jdhqj by<g .uka lrk ksid;a

idkaø H
2
SO

4
 ;=<g SO

3
 wjfYdaIKh ld¾hlaIu ù we;' fuys oS SO

3
 yd H

2
SO

4
 m%;sl%shd lr ´,shï

(H
2
S

2
O

7
) iEfoa' ´,shïj,g mßiaiñka c,h tl;= lsÍfuka idkaø H

2
SO

4
 ksmojd .kq ,efí'

i,amshqßla wï,fha m%fhdack

(1) fmdiafmaÜ fmdfydr ksmoùu

(2) wefudakshï i,af*Ü fmdfydr ksmoùu

(3) f¾fhdaka we;¿ lD;%su fl¢ yd ma,diaála ksIamdokh

(4) we,alhs,a yd weß,a i,af*dfkag wvx.= laId,l ksmoùu

(5) idhï" mqmqrk øjH yd T!IO ksIamdokh

(6) negß weisâ ksmoùu

(7) jdhq úh<Su (Cl
2
)
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rEghs,aj,ska ghsfÜkshï vfhdlaihsâ ksmoùu

ghsfÜkshï wka;¾.; m%Odk Lksc j¾. f,i b,aukhsÜ yd rEghs,a oelaúh yels h' ghsfÜkshï f,dayh

TiO
2
  iajrEmfhka nyq,j mj;sk Lksch rEghs,a h' b,aukhsÜ hkq TiO

2
 yd FeO Tlaihsâ foflys

ñY%Khls' b,aukhsÜ Ndú; lrñka TiO
2
 ksIAmdokh lrk wjia:dj, § m<uqj tys jQ FeO bj;a lsÍu isÿ

lrhs' tu.ska TiO
2
m%;sY;h jeä lsÍu isÿ fõ' b,aukhsÜj,ska FeO bj;a lsÍu i,af*aÜ l%shdj,sh (sulphate

process) f,i y÷kajhs'

b,aukhsÜ ys FeO bj;a lrñka TiO
2
 m%;sY;h 70] jvd jeä wjia:djg m;a l< miq tu.ska ixY=oaO;dj b;d

by< TiO
2
 ksIamdokh lrkq ,nhs' b,aukhsÜj,ska wdrïN lr TiO

2
 m%;sY;h 70] blaujQ wjia:djla olajd

msßmyÿ lsÍfuka miqj fyda rEghs,a Ndú; lsÍu u.ska ixY=oaO;dj b;d by< TiO
2
 ksIamdokh l< yels h' ta

ksIamdok l%shdj,sh laf,darhsâ l%shdj,sh f,i y÷kajkq ,efí'

rEghs,a u.ska TiO
2

ksIamdokh wdY%s; ridhksl l%shdj,sh ^laf,darhsâ l%shdj,sh&

rEghs,ays jQ úúO wldnksl wmøjH bj;a lr ixY=oaO;dj by< TiO
2
 ksmoùu fuys wruqK fõ' tys jQ mshjr

folls'

(1) laf,daßkSlrKh (2) TlaislrKh

laf,daßkSlrKh

rEghs,a yd fldalays jQ f;;ukh bj;a lsÍu msKsi úh<Su b;d wjYH fõ' fï ksid 200 °C - 300 °C jeks

WIAK;ajhlg r;a lr fyd¢ka úh<Su lrkq ,nhs'

laf,daßkSlrK ls%hdj,sh i|yd rEghs,a yd fldala iys; ñY%Kh 950 °C muK jQ WIAK;ajhg r;a lrkq ,nhs'

ta u;ska Cl
2
 jdhq Odrdjla hjkq ,efí' tys § fldala yuqfõ TiO

2
 iuÕ Cl

2
 m%;sl%shdfjka TiCl

4
 jdhqj m%%;sM,

f,i ,efí' fï m%;sl%shdj ;dmodhl h' thg m%Odk fya;=j fldala TlaislrKh ù CO
2
 njg m;a ùuhs' ta

m%;sl%shd my; mßÈ ±laúh yels h'

TiO
2(s)

 + C
(s)

Tii
(s)

 + CO
2(g)

Ti
(s)

 + 2Cl
2(g)

TiCl
4(g)

fï iuia; m%;sl%shdj my; mßÈ ±laúh yels h'

TiO
2(s)

 + C
(s)

 + 2Cl
2(g)

 TiCl
4(g)

 + CO
2(g)

TiCl
4 
ys ;dmdxlh 134°C fõ' ta ksid m%;sl%shd l=àrfhka bj;g tk jdhq ñY%Kfha m%Odk jYfhka TiCl

4
 yd

CO
2
 we;' óg wu;rj we;eï w;=re m%;sl%shdys m%;sM,hla f,i HCl yd CO jdhq fuka u ÿú,s wxY= mej;sh

yels h' tneúka TiO
2
 wdY%s;j ;snqKq wldnksl wmøjH fjka ùu fuys § isÿ fõ' ¥ú,s wxY=ka bj;a lsÍfuka

miq ta jdhq ñY%Kh isis,a lsÍfuka øj TiCl
4
 fjka lr .kq ,efí' tfia fjka lr .;a øj TiCl

4
 ;jÿrg;a

ixY=oaO lsÍfuka miq TlaislrKh lrkq ,nhs'
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TlaislrKh

m<uq mshjf¾ m%;sM,h jQ TiCl
4
 iuÕ O

2
 m%;sl%shd lsÍug i,iajd kej; TiO

2
 ckkh lsÍu fuys § isÿ fõ'

fï ksid rEghs,ays jQ wldnksl wmøjHj,ska f;dr ixY=oaO TiO
2
 ksmoùug fï l%shdj,sh jeo.;a fõ' tys §

m%;sM, jk Cl
2
 jdhqj kej; laf,daßkSlrKhg Ndú; lrhs' tksid fuys § Cl

2
 jdhqj m%;spl%SlrKh fõ'

TiCl
4(g)

 + O
2(g)

 TiO
2(s)

 + 2Cl
2(g)

fï l%shdj,sh u.ska fldala TlaislrKh ù jdhqf.da,hg CO
2
 tla lsÍu isÿ fõ' tksid laf,darhsâ l%shdj,sh

uÕska f.da,Sh WKqiqu jeä lsÍug hï odhl;ajhla iemfha' 2006 jif¾ § fï l¾udka; uÕska jdhqf.da,hg

uqodyßk ,o iuia; CO
2
 m%udKh fuá%la fgdka ñ,shk 3'6ls' fï m%udKfhka wvla WIaK;ajh ckkh i|yd

jQ bkaOk oykh ksid o b;sß m%udKh ksIamdok l%shdj,sh ksid o ckkh ù we;'

TiO
2
ys m%fhdack

(1) TiO
2
 iqÿ meye;sh' ta ksid ;Ska;" ma,diaá la NdKAv" lvodis wdÈfhys §ma;su;a iqÿ j¾Kh ,nd .ekSu

i|yd j¾Klhla f,i TiO
2
 fhdod .efka' TiO

2
 i;=j by< j¾;kdxlhla mej;Su o tu ixfhda.h

j¾Klhla f,i fhdod .ekSu fya;= ù we;'

(2) ridhkslj wl%sh ksid T!IO yd oka;df,amj, iqÿ j¾Kh ,nd fok msKsi j¾Kl f,i TiO
2
 Ndú;

lrhs'

(3) iQ¾h lsrKj, wvx.= jQ mdrcïnq, lsrK ksid ifï ms,siaiSï we;s ùu je<elaùug wdf,am lrk øjH

ksIamdokh lsÍu i|yd o TiO
2
 Ndú; lrhs' TiO

2
 u.ska UV lsrK iu lrd ,Õd ùu j,lkq ,nhs'

(4) we;eï iQ¾hfldaI ksIAmdokhg TiO
2
 fhdod .kq ,nhs'
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hlv ksiaidrKh

hlv ksIAmdokhg wjYH wuqøjH

hmia

yqkq.,a

fldala ^.,a wÕ=re&

jd;h

fï øjH Ndú; lr hlv ksiaidrKh i|yd fhdod .kakd Wÿk zOdrd W!IaulhZ f,i y÷kajhs' by<

WIaK;ajhg Tfrd;a;= fok .fvd¿ úfYaIhlska Odrd W!Iaulfha we;=<; wdia;rKh lr we;' Odrd W!Iaulfha

by<ska jQ fodrgqj yryd hmia" yqkq.,a yd fldala ñY%Kh tla lrhs' Odrd W!Iaulfha my<ska jd;h imhkq

,nhs' Odrd W!Iaulfha my<ska u øj hlv bj;a fõ( by<ska wmjdhqj ksoyia fõ' øj hlv bj;a jk uÜgug

;rula by<ska f,da fndr bj;a fõ' Odrd W!Iaulh ;=< .=re;ajdl¾IKh hgf;a by< isg my<g ialkaO

m%jdykhla isÿ fõ' ta iuÕ u iïmSä; jd;h my< isg by<g .uka lrhs' m%;súreoaO ÈYdj Tiafia øjH

mßjykh ̂ my< isg by<g yd by< isg my<g& jk ksid >k l,dmh yd jdhq l,dmh w;r m%;sl%shd isÿ ùug

we;s yelshdj jeä ù ;sfí' fuh WIaK;aj wkql%uKhla mj;ajd .ekSug o fya;= ù we;'

hlv ksIamdok l%shdj,sfha oS ie,ls,su;a úh hq;= lreKq lSmhla fufia oelaúh yels h'

(1) f,damia" fldala yd yqkq.,a ñY%Kfha jQ tla tla ix>gl w;r wkqmd;h

(2) ta wxY=j, úYd,;ajh

(3) ta ñY%Kh Odrd W!Iaulfha by<ska tla lrk YS>%;dj

(4) jdhq Odrdj .,d hk YS>%;dj yd mSvkh

fuys § fldalaj, ld¾hNdrh my; oelafõ'

(1) bkaOkhla f,ig l%shd lrhs'

C
(s)

 + O
2(g)

CO
2(g)

 + ;dmh DH = -393.5 kJ

(2) by< WIAK;ajfha oS Rcq Tlaisydrlhla f,i l%shd lrhs'

FeO
(s)

 + C
(s)

 Fee
(l)

 + CO
(g)

(3) m%Odk Tlaisydrlh jQ CO ckkh lrhs'

CO
2(g)

 + C
(s)

2CO
(g)

DH = 172.5 kJ

f,damia wdY%s;j jQ is,sflaÜ yd we,qñfkaÜ øjH wmøjH f,i hlv ;=< ;ekam;a ùu je<elaúh hq;= h' ta i|yd

CaCO
3
 ;dm úfhdackfhka ,efnk CaO m%fhdackj;a fõ'

CaCO
3(s)

895 C
CaO

(s)
 + CO

2(g)

CaO
(s)

 + SiO
2(s)

CaSiO
3(s)

CaO
(s)

 + Al
2
O

3(s)
Ca(AlO

2
)
2(s)
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Odrd W!Iaulh

fuf,i iEfok CaSiO
3
 yd Ca(AlO

2
)
2
 f,dfa ndr f,i y÷kajhs' øj hlvj, >k;ajhg jvd f,da fndrj,

>k;ajh wvq h' ta ksid øj hlv u; øj f,da fndr ia;rh we;' f,da fndr u.ska øj hlv mDIaGh wdjrKh

jk ksid øj hlv O
2
 iuÕ m%;sl%shd lsÍug we;s bvlv wvq fõ'

Odrd W!Iaulfha my< m%foaYfhka WKqiqï iïmSä; jd;h Odrd W!Iaulh ;=<g úoskq ,nhs' túg fldala

oykh jk w;r" ta oyk m%;sl%shdj jvd;a fõ.j;aj isÿ fõ' WKqiqï jd;fha WIaK;ajh" mSvkh yd fldala

wxY+j, úYd,;ajh u; oyk m%;sl%shdfõ fõ.h ;SrKh fõ'

oyk m%;sl%shdj fõ.j;a ksid yd fldala oykh wêl f,i ;dmodhl ksid flá ld,hla ;=< úYd, ;dmhla

uqod yßhs' ta ksid fldala oykh isÿjk mdoia: m%foaYfha WIaK;ajh tlajr 1700 0C muK jQ WIaK;ajhla

lrd by< hhs' fuu mdoia: m%foaYfha WIaK;ajh ia:djrj mj;ajd .ekSu flfrys oyk m%;sl%shdfõ YS>%;dj

yd oykh jk fldala m%udKh b;d jeo.;a idOl fõ' ta i|yd jd;h my< isg by<g .,d hk YS>%;dj yd

fldala iys; ñY%Kh my<g .,d tafï YS>%;d m%Yia;j mj;ajd .ekSu jeo.;a fõ'

oykfha § iEfok WKqiqï CO
2
 jdhqj f,damia ;=<ska by<g .uka lrhs' by< WIaK;ajfha oS fldala (C) iuÕ

CO
2
 m%;sj¾;sj m%;sl%shd lrñka CO idohs'

CO
2(g)

 + C
(s)

 2CO(g)
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fï m%;sl%shdj i|yd DS Ok w.hls (176.5 J). WIaK;ajh jeä jk úg TDS ys ixLHd;aul w.fha úYd,;ajh

jeä fõ' tneúka fldala (C) yuqfõ by< WIAK;ajfha oS CO
2
 jdhqj CO njg TlaisyrKh ùfï m%jK;djla

we;' by< WIaK;aj ;;a;aj hgf;a CO jdhqj ;dm.;slj ia:dhs hehs lsj yels h' WIaK;ajh 10000C muK jk

úg oS CO
2
 m%udKh 100% muK CO njg mßj¾;kh fõ' by; 1'12 rEmh uÕska fï úp,kh fmkakqï lrhs'

O
2(g)

 + C
(s)

 CO
2(g)

 + ;dmh -------(1)

O
2(g)

 + 2C
(s)

2CO
(g)

  + ;dmh -------(2)

DG = DH - TDS

m%;sl%shd fol u ;dmodhl ksid DH ys w.h RK fõ' WIaK;ajh jeä jk úg oS TDH w.fha lemS fmfkk

jeä ùula we;af;a 2 jk m%;sl%shdj i|yd h' WIaK;ajh iuÕ DG ys RK iajNdjh lemS fmfkk jeä ùula

2 m%;sl%shdj i|yd wfmalaIs; h' WIaK;ajh wvq jk úg oS CO ys ;dm.;sl ia:dhs;dj wvq fõ" CO
2
 ys

;dm.;sl ia:dhs;dj jeä fõ'

WIaK;ajh bosßfha CO(g) ys m%udKfha úp,kh

Odrd W!Iaulfha mdoia: m%foaYfha WIaK;ajh 1700 0C ;rï by< neúka iEfok CO
2
 jdhqj fldala" f,damia

ñY%Kfha jQ rla; ;ma; jQ (Red hot) fldala wxY= iuÕ .efgk úg oS ;dm ckkh lrñka CO iEfoa'

Odrd W!Iaulfha by< WIaK;ajhla we;s my< m%foaYfha oS we;s jQ CO jdhqj f,damia iys; ñY%Kh yryd

by<g hk úg WIaK;ajh wvq jk ksid CO ys ia:dhs;dj wvq fõ' ta ksid CO jdhqj CO
2
 ùfï keUqre;dj jeä



15 l¾udka; ridhkh

CHARITHA  DISSANAYAKE
B.Sc. Engineering (Hon's) University of Moratuwa

fõ' Odrd W!Iaulh ;=< fldala oykh jk m%foaYfhka by< m%foaYfha O
2
 jdhqj ke;s fyhska Fe

2
O

3
 TlaisyrKh

lrñka CO jdhqj CO
2
 f;la TlaislrKh fõ' tys m%;sM,h f,ig Fe

2
O

3
 l%udkql+,j TlaisyrKh fõ' fï

fyhska" l=¨k Tiafia by<g h;a u yd WIaK;ajh wvq j;a u CO u.ska f,damiays jQ Fe
2
O

3
 TlaisyrKh isÿ fõ'

ta ksid 1000 0C g wvq WIaK;ajfha § mshjr jYfhka Fe
2
O

3
 TlaislrKh ùu my; mßÈ ±laúh yels h(

3Fe
2
O

3(s)
 + CO

(g)
2Fee

3
O

4(g)
 + CO

2(g)

Fe
3
O

4
 hkq FeO yd Fe

2
O

3
 ys ñY%Khla ^f*ßfidaf*ßla& h' Fe

2
O

3
 ys +3 TlaislrK. wjia:dfõ jQ hlv

m%udKfhka 33]la muK +2 f;la TlaisyrKh ù we;'

2Fe
3
O

4(s)
 + 2CO

(g)
  6FeO

(g)
 + 2CO

2(g)

fyda [Fe
3
O

4(s)
 + CO

(g)
 3FeO

(g)
 + CO

2(g)
]

FeO
(g)

 + CO
(g)

 Fee
(s)

 + CO
2(g)

Fe
2
O

3
 Nd.slj TlaisyrKh fjñka Fe

3
O

4
 njg m;a jk w;r ;j ÿrg;a Odrd W!Iaulfha jQ fï ñY%Kh

my<g meñfKhs' túg ;j ÿrg;a CO jdhqj iuÕ m%;sl%shd lr tys +3 wjia:dfõ jQ hlv mrudKq +2

wjia:dj f;la TlaisyrKh fõ' tys m%;sM,h jq FeO ;jÿrg;a CO jdhqj iuÕ m%;sl%shd lr ksoyia hlv

(Fe& f;la TlaisyrKh fõ'

óg wu;rj CaCO
3
 úfhdackh 1000 0C g jvd wvq WIaK;ajfha oS (898 0C) isÿ fõ' tuÕska ckkh jk CO

2

jdhqjg mjd fldala iuÕ m%;sl%shd lr CO ckkh lsÍfï yelshdjla we;' tu iEfok CO mjd l=¨k Tiafia

by<g h;au f,damiays Fe
2
O

3
 iuÕ m%;sl%shdfjka CO

2
 njg m;a ùfï bv lvla we;'

1000 0C blaujQ úg oS" tkï Odrd W!Iaulfha ;rula my< m%foaYfha oS my; m%;sl%shd isÿ fõ' tys§ fldala

>Dcqju FeO TlaisyKh lrhs'

2FeO(g) + C(s)  2Fe(s) + CO
2
(g)

CO
2
(g) + C(s)  2CO(g)

2CO(g) + O
2
(g) 2CO

2
(g) DH=-566kJ

Odrd W!Iaulh ;=< oS" uq¿ fldala m%udKfhka fldgila oyk m%;sl%shdj i|yd iyNd.s fõ' ;j fldgila CO
2

iuÕ m%;sl%shd lr CO ckkhg iyNd.s fõ' ;j;a m%udKhla FeO TlaisyrKhg iyNd.s fõ' jd;h

Tlaisldrlhla f,i l%shdlr oyk m%;sl%shdj u.ska ;dmh ckkhg yd CO
2
 ckkhg iyNd.s fõ' jeämqr

jd;h iemhSu isÿ jqj fyd;a Odrd W!Iaulh ;=< § CO jdhqj Fe
2
O

3
 m%;sl%shd lsÍug wu;rj O

2
 iuÕ

m%;sl%shd lr CO
2
 njg m;a ùu i|yd ;dm.;sl jYfhka bvlvla we;' th wjdishls' fï ksid hlv

ksiaidrKfha § jd;fha mßudñ;sl .,d hEfï Ys>%;dj (volumetric flow rate), by<ska f,dami iys; >k

ñY%Kh .,d hEfï Ys>%;dj m%Yia; uÜgul mj;ajd .ekSug b;d jeo.;a fõ' Odrd W!Iaulfha my< m%foaYfha

§ oykh ksid O
2
 m%udKh tlajr wvq jk w;r" ta m%udKhg .e<fmk CO

2
 m%udKhla ckkh lrk fyhska
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u tlajr CO
2
 idkaøKh jeä fõ' tfia u wêl ;dmhla ckkh fõ' by< WIaK;ajhla we;s m%foaYfha jQ fï

CO
2
 jdhqj my<g meñfKk >k ñY%Kh ;=<ska by<g .uka lsÍug keUqre fõ¡ tksid u >k ñY%Kfha jQ

fldala iuÕ CO
2
 m%;sls%hd lsÍu by< WIaK;ajhla mj;sk Odrd W!Iaulfha my< m%foaYfha oS isÿ fõ¡ fï ksid

CO
2 
idkaøKh l%ufhka wvq jk úg CO idkaøKh jeä fõ' my< m%foaYfha oS ckkh jQ CO jdhqj mjd my<g

meñfKk >k ñY%Kh ;=<ska by<g .uka lrhs¡ fï jk úg by<g h;a u WIaK;ajh wvq ùu ksid CO jdhqfõ

;dm.;sl ia:dhs;dj wvq fõ' CO
2
 njg mßj¾;kh ùfï m%jK;dj jeä fõ¡ O

2
 jdhqj ke;s ksid Fe

2
O

3
 ys

Tlaiscka ,nd .ksñka CO jdhqj CO
2
 njg TlaislrKh fõ¡ tneúka Odrd W!Iaulfha by<g h;au fï CO

idkaøKh wvq fjñka kej; CO
2
 idkaøKh jeä fõ'

fldala Ndú; lsÍu ksid Odrd W!Iaulfhka ksoyia jk CO
2
 jdhqj f.da,Sh WKqiqu jeä lsÍug fya;= fõ' fï

ksid fldala fjkqjg mqk¾ckkSh úl,am fiùu mdßißl jYfhka jeo.;a fõ' tfia u wkjYH f,i hlv

Ndú; lsÍfuka je<lSu o jeo.;a fõ'


