
6. wefudakshd ksIamdokh (fyan¾ fndIa l%uh) 
 

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

N2 ^g& + 3H2^g&   2NH3(g) + ;dmh 
 
 

 wefudakshd ksIamdokhg wjYH wuqøjH 
 

• fuys uQ,sl wuqøjH jkqfha N2 yd H2 jdhqka h'  
• jdhqf.da,Sh jd;h øj lsÍfuka miqj Nd.sl wdijkh u`.ska N2 jdhqj fjka lr .kq ,nhs' 

fï ksid N2 jdhqjg ksIamdok msßjehla we;' 
• H2 jdhqj ,nd .kafka yhsfv%dldnka ^kema;d& ì`§u u`.ska fyda iajdNdúl jdhqfjys (Natural 

gas) m%Odk ixrplh jQ óf;aka Ndú;fhkah' 
  
úYd, m%udKfhka fï iajdNdúl jdhqj fmdf<dj ;=< ksê.;j we;' iajdNdúl jdhqj u`.ska 
H2 ksmoùu  SMR ^Steam – Methane – Reforming& f,ig y`ÿkajhs' iajdNdúl jdhqfõ iq¿ 
m%udKfhka H2S ;sîu ksid ksl,a W;afm%arl l%shdjg ndOd muqKqjhs' fï ksid iajdNdúl 
jdhqfõ jQ H2S bj;a lsÍfuka miqj W;afm%arl m%;sl%shdjla u`.ska H2 ckkh lrjhs' 

 
H2S bj;a lsÍu wdY%s; m%;sl%shdj 

 
H2S^g& + ZnO(s)    ZnS^s& + H2O(g) 
 
1. 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 H2 iE§uhs' fuh ;dmwjfYdaIl m%;sl%shdjls' 
 

CH4^g& + H2O^g&  CO(g) + 3H2(g) +206 kJ mol-1 --------- (1) 
 

2. fojk mshjf¾ § fï jdhq ñY%Kh ;jÿrg;a c,jdIam iu`. m%;sl%shd lsÍug i,iajhs. 
tys oS CO jdhqj CO2 njg m;a fõ' fuh ;dmodhl m%;sl%shdjls' 

 
      CO (g) + H2O (g)                         CO2 (g) + H2(g)  - 41 kJ mol-1        ----------  (2) 
 
óg wu;rj my; m%;sl%shdj isÿ ùug o hï bvla we;'  
 

                         CH4^g& + 2H2O^g&                       4H2^g& +  CO2(g)  ----------  (3) 
 
jeämqr c,jdIam mj;ajd .ekSfuka iuia; m%;sl%shdj ol=Kq me;a;g fhduq lrñka H2 M,odj 
jeä lsÍug yels h' 

 
(SMR හි ;dm.;sl iajNdjh ms<sn`o .=Kd;aulj hï jegySula ,nd .ekSu i`oyd G = ΔH - 

TΔS iïnkaOh fhdod .; yels h.  

o 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 ∆G flfrys T ∆S ys n,mEula ke;s ;rï h' 

 
o ;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¡  

o fï ksid WIaK;ajh jeäj;a u TΔS ys .=‚;fha Ok w.h jeä fõ¡ tneúka, G = ΔH - 

TΔS wkqj fuu fï 1 yd 3 m%;sl%shd i`oyd by< WIaK;ajfha § G ys RK iajNdjh 

jeä ùu isÿ fõ¡  

o by< WIaK;ajfha දී (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 H2 M,odj jeä lsÍug fojk m%;sl%shdj idfmaCIj my< WIaK;ajj, § 

^200-400 °C& isÿ ùug bv i,iajhs' 

o CO yd H2 iys; WKqiqï jdhq ñY%Khg c, jdIam tla lsÍu iu`. ta ñY%Kfha 

WIaK;ajh ^200–400 °C olajd& wvq l< yels h. 

o fojk m%;sl%shdj ;dmodhl ksid kej; m<uq m%;sl%shdj i`oyd 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`oyd h'  
 

• kema;d (C6H14) ì|Su u`.ska o H2 jdhqj ,nd .ekSug yels h'  
 

tys § o jdhqf.da,hg CO2 ksoyia ùu isÿ fõ' tys oS isÿ jk m%;sl%shd my; mßÈ h: 
 

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

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

➢ khsg%cka yd yhsv%cka jdhq m%;sl%shd lr NH3 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' 
 

 

 H2 yd N2 u`.ska NH3 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 § W;afm%arl f,ig hlv o W;afma%rl j¾Ol f,ig 
K2O yd Al2O 3 o fhdod f.k we;' 

 
 
 

      N2^g&+ 3H2^g&      2NH3(g)  +  ;dmh   
 
 

1  පියවර - iïmSä; m%;sl%shl jdhq ñY%Kh W;afm%arl mDIaGh yryd .uka lrñka NH3 njg m;a 
fõ' fï m%;sl%shdj m%;sj¾;H ksid W;afm%arl mDIaGh miq lrk jdhq ñY%Kfha NH3 jdhqjg wu;rj 
m%;sl%shd fkdl< N2 yd H2 jdhq we;' 
  

2 පියවර - එම නිසා  ñY%Kfhka NH3 jdhqj fjka lsÍug isÿ fõ'  
o WIaK;ajh -33.34 °C olajd isis,a lsÍu;a iu`. NH3 jdhqj øj fõ'  
o 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 NH3 muKla øj lr H2 yd N2 jdhq ñY%Kh" 
m%;sl%shd ñY%Kfhka fjka lr .ekSug yels h'  

o by< mSvkhla hgf;a jQ NH3, H 2 yd N2 iys; jdhq ñY%Kh fjk;a l=àrhla ;=< § mSvkh 
tljr wvq lsÍu u.ska isis,a l< yels h'  

o túg NH3 jdhqj øj ;;a;ajhg m;a fõ' fï ksid jdhq f,i b;sß ù we;s N2 yd H2 jdhq 
kej; m%;sl%shd l=àrhg fmdïm lrkq ,nhs'  

o NH3 iE§u msKsi jeh jQ N2 yd H2 jdhq m%udKhg .e<fmk N 2 yd H2 m%udKh muKla 
w¨;ska tla lrhs' 

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

250 - 300 atm 
450 - 500 °C 

Fe/K2O yd Al2O 3 



 
 
 

 
 
 
 
 
 
 
 

 
 
 

 
 

wefudakshd ksIAmdok l%shdj,sh  
 

3 පියවර - øj wefudakshd bj;a l< miqj, m%;sl%shd fkdl< N2 yd H2 (-33.34 °C muK WIaK;ajhl 
mj;sk& yd w¨;ska tla lrk N2 yd H2 jdhq ñY%Kh WIaK;ajh 450- 500 °C f;la r;a lrkq 
,efí'  

o fï ksid ksIamdok l%shdj,shg wjYH ;dm Yla;sh bkaOk oykh u`.ska o ,nd osh yel'  
o ta ksid jdhqf.da,hg CO2 tla fõ'  
o wefudakshd ksIamdokfha o S H2 ,nd .ekSfï mshjf¾ oS;a" fyan¾ l%ufha oS by< WIaK;ajh 

,nd oSu msKsi bkaOk oykh ksid;a CO2 ckkh fõ'  
o fï iuia; l%shdj,sh ksid jdhqf.da,hg yß;d.dr jdhqjla jQ CO2 ksoyia fõ'  

(f.da,Shj iuia; ksIamdokh wkqj wefudakshd fgdka 1la ksIAmdokh lrk úg § 
jdhqf.da,hg tla jk CO2 m%udKh fgdka 2'9la muK fõ' jdhqf.da,hg CO2 tla lrk 
wfkla l%shd yd ii|k úg § wefudakshd ksIAmdokh ksid jdhqf.da,hg tlajk CO2 m%udKh 
1'4%la muK fõ')    

 
➢ wefudakshd ksIamdokfha § N2 yd H2 ñY% lrkqfha tajd w;r iafgdhslsfhdañ;sl wkqmd;h ^1(3& 

wkqj h'  
o 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'  
o 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;'  
o W;afm%arl mDIaGh tla jdhqjlska muKla jeiS .sh úg § m%;sl%shdj isÿ ùfï bvlv wvq fõ' 
o W;afm%arl mDIaGhg jdhq fol u wêfYdaIKh úh hq;= h'  
o W;afm%arl Ndú;h ksid iu;=,s;;djg t<öug .; jk ld,h wvq fõ'  
o fï ish¨ idOl wkqj m%Yia; ;;a;aj f,ig N2 yd H2 ñY% lrkqfha 1:3 wkqmd;h mj;sk 

mßÈ h'  
 

➢ fï m%;sl%shdj ;dmodhl ksid ∆H i`oyd RK w.hla we;'  
o m%;sl%shdj isÿ jk úg wKq .Kk wvq jk ksid tkafg%dmsh wvq fõ'  
o ta ksid ∆S i`oyd RK w.hla we;'  
o tneúka T∆S RK jk ksid -T∆S w.h Ok w.hla .kq ,efí'  
o tneúka WIaK;ajh jeä lrk úg ∆G ys RK iajNdjh Ok iajNdjh lrd fjkia fõ' 
o 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'   
o WIaK;ajh jeä lrk úg m%;sl%shdfõ iajhxisoaO iajNdjh wvq fõ'  
o ;dm.;slj iajhxisoaO iajNdjh wvq jk ksid M,odj wvq fõ'  
o M,odj jeä lsÍug WIaK;ajh wvq l< hq;= h'  
o WIaK;ajh wvq lrk úg § m%;sl%shdfõ YS>%;dj wvq ù iuia; l%shdj,sfha ld¾hlaIu;dj 

wvq fõ'  

pl%slrKh i|yd 
jd;h we;=,a 
lrk fmdïmh 

m%;sl%shd  fkdl< 
khsg%cka yd 
yhsv%cka h<s 
m%;sl%shd l=àrhg 
heùu    

ඇසුරුම් ට ැංකි හරහා 

ද්‍රව NH3 මුදාහ රීම 

YS;lrK tallh 

N2 & H2 

ප්‍රතික්‍රියා කුටීරයට වායු 
ඇතුල් කරන පපාම්පය  

;dm yqjudre tallh 

;dmk oÕrh 

iïmSä; jdhq ñY%Kh (200 atm) 

යකඩ උත්ප්‍පේරක 

(4500 - 5000 C ) 



o m%Yia; ld¾hlaIu;djla mj;ajd .; hq;= ksid 450-500 °C jeks WIaK;ajhla mj;ajd .kq 
,efí'  

o fï ;;a;aj hgf;a  § ,efnk NH3 M,odj idfmalaIj wvq h'  
o tfy;a m%;sl%shd fkdl< N2 yd H2 kej; kej; W;afm%Arl pl%j,g iyNd.s lrùug 

ksIamdok l%shdj ie,iqï lr we;'  
o ;ks mshjrla f,ig ,efnk NH3 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'  
o tfy;a wêl mSvkj,g Tfrd;a;= fok WmlrKj, kv;a;= msßjeh wêl h'  
o ta ksid j¾;udkfha Ndú; jkafka 250-300 atm mSvkhls'  
o m%;sl%shl idkaøKh by< uÜgul ;sîu yd iEfok M, bj;a lrñka M, idkaøK wvq 

uÜgul mj;ajd .ekSu jeä NH3 M,odjla ,eîug fya;= fõ'  
o th f,a peg,sh¾ uQ,O¾uh uÕska meyeÈ,s l< yels h'  
o m%;sls%hd l=àrhg jßka jr N2 yd H2 heùu isÿ jk w;r iEfok NH3 iys; jdhq ñY%Kh 

jßka jr isis,a lr øùlrKh lsÍfuka NH3 bj;a lrk ksid  fï wjYH;dj iïmQ¾K fõ'  


