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ye¢kaùu

fuu tallfha § ;dmh wdldrfhka m%ldYhg m;a jk Yla;s úm¾hdi ms<sn| yodrkq ,efí' iEu ridhksl

m%;sl%shdjl § u mdfya ;dmh iajrEmfhka Yla;sh wjfYdaIKh ùula fyda úfudapkh ùula isÿ fõ' fuys§ ;dm Yla;sh

iy ;dmh w;r fjki wjfndaO lr .ekSu jeo.;a h' ;dmh hkq fjkia WIaK;ajj,ska hq;a jia;= folla w;r ;dm

Yla;sh yqjudre ùuhs' tneúka wms ksrka;rfhka WKqiqï jia;=jl isg isis,a jia;=jla fj; z;dmh .,d hEulaZ .ek

l;d lruq' z;dmhZ hk moh ta jQ wdldrfhka .;a l, bka Yla;s yqjudrejla woyia jk kuqÿ" lsishï l%shdj,shla

wdYs%; Yla;s úm¾hdi úia;r lsÍfï § wms isß;la f,i zwjfYdaIKh jk ;dmhZ iy zúfudapkh jk ;dmhZ .ek l;d

lruq' ;dm-ridhk úoHdj hkq iïu; wjia:djg wkqrEmj ridhksl m%;sls%hdj, § isÿ jk ;dm úm¾hdi ms<sn|

wOHhkhhs'

fï mßÉfþofha § wms wKql uÜgfï Yla;s úm¾hdi yd Bg wkqrEmj moaO;sj, isÿ jk fjkialï ms<sn|

wOHhkh lruq' fuys § m<uqj ;dm-ridhkfha § yuq jk uQ,sl moj, w¾: oelaùï o; hq;= jk w;r" ;dmodhl yd

;dmdjfYdaIl m%;sl%shdj, § ksmofjk iy iemhsh hq;= Yla;s m%udK wdYs%; ,l=Kq ms<sn|j o iú{dkl úh hq;= h'

;j o fuys § úúO ridhksl m%;sls%hd $ isoaê wdYs%; tka;e,ams úm¾hdi w¾: olajkq ,nk w;r" th iïu; wjia:d

lrd o jHdma; flfrkq we;' WÑ; mßÈ ridhksl isoaê wdYs%; .Kkh lsÍï i|yd ;dm ridhkfha uQ,sl kshuh

^fyia kshuh& Wmfhda.s lr .ksuq' wjidk jYfhka tkafg%dmsh" tka;e,amsh iy .síia ksoyia Yla;sh w;r iïnkaO;dj

(DH = DH - TDS) weiqfrka m%;sl%shdjla iajhxisoaO f,i isÿ ùug we;s keUqrej .ek yodruq'

;dmridhk úoHdfõ yd ;dm.;s úoHdfõ uQ,sl mo

1. moaO;sh " jgmsgdj yd iSudj

;dm-ridhk úoHdfõ uQ,sl ixl,am yd kshu w¾: ±laùu;a yd meyeÈ,s lsÍug;a Ndú; flfrk jeo.;a mo

ks¾jpkh lsÍu yd wjfndaO lr .ekSu m%fhdackj;a h'

— moaO;sh

fiiq úYajfhka fjka fldg .ksñka ie,ls,a,g Ndck flfrk" mod¾:fha fyda úYajfha ´kE u fldgila ;dm-

ridhksl moaO;shla f,i w¾: ±lafõ' ^ir,j lsj fyd;a wOHhkhg Ndck jk jia;=j moaO;sh f,i w¾:

±lafõ'&

— jgmsgdj

moa;sfha fldgila fkdjkakd jQ" tfy;a ta yd wka;¾ls%hd l< yels úYajfha fiiq ish,a, jgmsgdj fõ' ̂ ir,j

lsj fyd;a moaO;sfhka mßndysr ish,a, jgmsgdjhs&'

Yla;s úoHdj
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— iSudj

moaO;sh" jgmsgdfjka fjka flfrk udhsuhs' ^WodyrK jYfhka ma,dial=jl ì;a;s iSudj f,i ie,lsh

yel'&

moaO;sh" jgmsgdj yd iSudj mámdál f,i fmkakqï lsÍu

2. moaO;s j¾.

moaO;sh yd jgmsgdj w;r isÿ jk úúOdldr wka;¾ls%hd$ls%hdj,s wkqj wdldr lsysmhl moaO;s w¾: oelaúh yels h'

— újD; moaO;s

Yla;sh yd mod¾:h$ialkaOh hk fol u jgmsgdj yd yqjudre lr .; yels moaO;shla újD; moaO;shla fia

ye¢kafõ' ksoiqkla f,i c,Sh ¨Kq ødjKhla wvx.= újD; fnda;,hla újD; moaO;shls' fuys tl u

wjia:dfõ § fyda fjk fjk u fyda mod¾:h yd ;dmh jgmsgdfjka moaO;shg tl;= lsÍug;a" moaO;sfhka

jgmsgdjg neyer lsÍug;a yels h'

— ixjD; moaO;s

iSudj yryd Yla;shg muKla yqjudre ùug bv fok" tfy;a ialkaOhg ta yryd yqjudre ùug bv fkdfok

moaO;shlg ixjD; moaO;shla hehs lshkq ,efí' uqød ;nk ,o fnda;,hl we;=<;a jk jdIamh iuÕ

iu;=,s;;dfõ we;s øjhla fï i|yd ksoiqka fõ' fnda;,h r;a lsÍfuka fyda isis,a lsÍfuka fyda Bg Yla;sh

tla lsÍug;a bka Yla;sh bj;a lsÍug;a yels h' tfy;a mod¾:h ^øjh fyda jdIamh& thg tla lsÍug fyda

bka neyer lsÍug fyda fkdyels h'

— tal,s; moaO;s

Yla;sh yd mod¾:h hk folska tlla j;a iSudj yryd yqjudre l< fkdyels moaO;s tal,s; moaO;s fõ'

ksoiqkla f,i( uqød ;nd jik ,o" mßjdrl øjHj,ska ;ekqKq ì;a;sj,ska hq;a ;Zfudia ma,dial=jla tal,s;

moaO;shla ksfhdackh lrhs'

(a) újD;    (b) ixjD; (c) tal,s; moaO;sj, mámdál ksrEmKh



pß; Èidkdhl  B.Sc. Engineering (Hon's) ridhk úoHdj -3-

— iucd;Sh yd úIucd;Sh moaO;s

moaO;shl wvx.= ish¨ mod¾:j, fN!;sl wjia:dj taldldr kï" tjekaklg iucd;Sh moaO;shla hehs

lshkq ,efí' jdhq ñY%Khla yd mQ¾K f,i ñY%jk øjj,ska hq;a ñY%Khla óg ksoiqka fõ'

moaO;shl wvx.= ish¨ mod¾:$ix>glj, fN!;sl wjia:dj taldldr fkdfõ kï"  tjekaklg úIucd;Sh

moaO;shla hehs lshkq ,efí' wñY% øj" >khla iuÕ iam¾Yj we;s wñY% øjhla" >khla iuÕ iam¾Yj we;s

jdhqjla wvx.= moaO;s fï i|yd ksoiqka fõ'

3. moaO;shl .=K

— wkaùlaISh .=K

moaO;shla mrudKql fyda wKql mßudKhl we;a kï th wkaúlaISh moaO;shls' tkï ixjD; n÷kla jeks

lsishï moaO;shl we;=<;a mrudKqj,$wKqj, pd,l Yla;sh" fõ.h jeks" mrudKql fyda wKql mßudK

weiqfrka jl% l%u Ndú;hg .ksñka ks¾Kh l< hq;= .=K wkaùlaISh .=K fõ'

— ufyalaI .=K

moaO;shl iuia; fyda ufyalaI .=K wjia:dj yd wkqnoaO .=K ufyalaI .=K kï fõ' mSvkh" mßudj"

WIaK;ajh" idkaøKh" >k;ajh" ÿiai%dú;dj" mDIaÀl wd;;sh" j¾;kdxlh" j¾Kh wdÈh ufyalaI .=Kj,g

ksoiqka fõ'

moaO;shl we;s ufyalaI .=K j¾. follg fnÈh yels h'

— ú;a;s .=K

moaO;shl ialkaOh fkdfyd;a ;ru u; /£ mj;sk .=K ú;a;s .=K kï fõ' mßudj" ujq, m%udKh"

ialkaOh" Yla;sh" wNHka;r Yla;sh wdÈh fuhg ksoiqka fõ' moaO;sfha iuia; ú;a;s .=Kh" moaO;sh

fnod fjka lsÍfï § we;s jQ ta ta fldgiaj, ú;a;s .=Kj, ftlHhg iudk fõ' ialkaOhka m
1
, m

2
 yd m

3

^.a?ï& ñY% lr moaO;shla idod we;a kï" moaO;sfha uq¿ ialkaOh (m
1
+m

2
+m

3
)gg iudk fõ' tkï

ialkaOh ú;a;s .=Khls'

— >gkd .=K

moaO;sfha ialkaOfhka fyda m%udKfhka iajdh;a; jQ .=K >gkd .=K kï fõ' moaO;shl j¾;kdxlh"

mDIaÀl wd;;sh" >k;ajh" WIaK;ajh" ;dmdxlh" ysudxlh wdÈh >gkd .=Kj,g WodyrK fõ' fï .=K

moaO;sfha we;s øjHj, ujq, m%udKh u; /£ fkd mj;S'

lsishï ú;a;s .=Khla ujq,hg (mol-1), .a?uhg (g-1), >k fikaáógrhg (cm-3) fyda j¾. fikaáógrhg

(cm-2) f,i olajd we;s úg th >gkd .=Khla njg m;a fõ' ksoiqka f,i ialkaOh" mßudj" ;dm Odß;dj

ú;a;s .=K jk w;r >k;ajh" ujq,sl mßudj yd úYsIag ;dm Odß;dj >gkd .=K fõ'
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4. moaO;shl wjia:dj

moaO;shl ú;a;s .=Kj, iqúfYaI w.hka okakd úg ta moaO;sh úfYaIs; jQ fN!;sl wjia:djl mj;skafka hehs

lshkq ,efí' ksoiqkla f,i mod¾:fha jdhq wjia:dj mSvkh (P), mßudj (V), WIaK;ajh (T), jeks mrdñ;s u.ska

úia;r l< yels h' mod¾:h øj wjia:dfõ mj;akd l, fï mrdñ;sj, w.hka fjkia fõ' fï wkqj" moaO;shl

wjia:dj" moaO;sfha iqúfYaIj ueksh yels ufyalaI .=K u.ska w¾: oelafõ'

moaO;shl wdrïNl wjia:dj hkq moaO;sh" jgmsgdj iu. fldhs hï fyda wdldrfha wka;¾l%shdjla isÿ lsÍug

fmr moaO;sh wkqnoaO uq,a wjia:djhs'

moaO;shl wjika wjia:dj hkqfjka woyia lrkafka moaO;sh jgmsgdj yd isÿ lrk wka;¾l%shdj,ska miq

t<fUk wjia:djhs' moaO;shlg jgmsgdj iu. mod¾:" Yla;sh" ;dmh fyda ta ish,a,u fyda yqjudre lr

.ekSfuka ta iuÕ wka;¾l%shd l< yels h'

moaO;shl wjia:dj úia;r lsÍug fhdod .kakd P, V, T yd ixhq;sh ̂ fyda ujq, m%udKh fyda n& jeks úp,Hj,g

wjia:d úp,H fyj;a wjia:d Y%s; hehs lshkq ,efí' moaO;shl wjia:dj fjkia jk úg" moaO;sh wdY%s; wjia:d

úp,Hj, w.hka o fjkia fõ' fï ksid wjia:d Y%s; /£ mj;skafka moaO;shl wdrïNl yd wjika wjia:dj u;

ñi fjki isÿ jQ wdldrh u; fkdfõ' ;j o moaO;shl wjia:d Y%s;j, w.hka okafka kï moaO;sfha ialkaOh"

ÿiai%dú;dj" >k;ajh wdÈ wfkl=;a ish¨ .=K okafka kï moaO;sh iqúfYaIs moaO;shla njg m;a fõ" wjia:d

úp,H wfkHdkHdh;a; neúka moaO;shl wjia:dj iqúfYaIj oelaùu i|yd ish¨ wjia:d úp,H oek .ekSu

wjYH fkdjk w;r" bka lsysmhla muKla oek isàu m%udKj;a h'

iïu; wjia:dj

moaO;shl ;dm úm¾hdihka i,lk úg ksYaÑ; WIaK;ajhl § Pq , f,i ixfla;j;a lrkq ,nk iïu;

mSvkhla ks¾ÈIag mSvkhla fia Ndú; lsÍu wjYH fõ' fok ,o ljr fyda Ndú; ;;a;ajhla i|yd iïu; mSvkhg

we;af;a ksh; w.hls' IUPAC ks¾foaYj,g wkqj Pq iïu; mSvkfha w.h 1 atm (101325 Pa) fõ ^w¾: olajk ,o

iïu; WIaK;ajhla fkdue;s jqj;a we;eï úg 298K iqúfYaIs; ksYaÑ; WIaK;ajhla fia ie,fla& ixY=oaO øjHhl

iïu; wjia:dj" l,dm i|yd iqúfYaIs;" >gkd úp,H u.ska úia;r l, yels ks¾ÈIag wjia:djls' ksoiqkla f,i 500K

ys we;s >k hlvj, iïu; ;;a;ajh jkafka 500K yd 105 Pa hgf;a we;s ixY=oaO hlv fõ' iïu; ;;a;aj

ixfla;j;a flfrkqfha wod< rdYsfha ixfla;hg ol=Kq miska yd by<ska q hkak fhoSfuks' ^Wod( DHq, DGq, DSq wdÈ&

ødjK fhdod .kakd wjia:d j,§ idkaøKh 1 mol dm-3 ødjKh iïu; wjia:dj f,i ie,fla'

— iajhxisoaO ls%hdj,sh

iajhxisoaO ls%hdj,shla hkq iajhxls%hj isÿ jk ls%hdj,shls' f,day oKavl WKqiqï fl<jfrys isg isis,a

fl<jr olajd ;dmh .,d hEu óg ksoiqkls' fujeks ls%hdj,sj, moaO;sh wdrïNl wjia:dfjka wjika

wjia:djg mßj¾;kh ùu tla iqúfYaI ÈYdjla t,af,a muKla isÿ fõ' iajhxisoaO ls%hdj,sj,ska fndfyduhla

iajdNdúl ls%hdj,s jk w;r wm%;sj¾;H o fõ'
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— iajhxisoaO fkdjk ls%hdj,sh

iajhxisoaO fkdjk ls%hdj,s hkq iajhxls%hj isÿ ùfï m%jK;djla ffki¾.slj moaO;sh ;=< fkdue;s ls%hdj,s

h' ldnka oykh ùu fuhg WodyrKhls' ldnka" jd;fha oykh ù ;dmh msg lrñka ldnka vfhdlaihsâ

idohs' tfy;a msg;ska ;dmh iemfhk f;la jd;fha ;nd we;s ldnka .sks fkd .kS'

— m%;sj¾;H ls%hdj,sh

m%;sj¾;H ls%hdj,shla hkq wdrïNl wjia:dfjka wjika wjia:djg mßj¾;kh lsÍfï § moaO;shla u; isÿ

flfrk úm¾hdi ika;;sh" fndfyda úg ta jQ wdldrfhka u wdmiq isÿ l< yels úm¾hdihls' fuh isÿ l<

yels jkafka moaO;sh wdrïNl wjia:dfõ isg wjika wjia:dj olajd f.k tafï § isÿ flfrk fjkialï b;d

fifuka yd mshjr fndfyda .Kklska isÿ flfrk úg h' tfia lsÍfï § ,efnk tla tla w;rueÈ wjia:dj

jgmsgdj yd iu;=,s;j mj;skq we;' tjka ;;a;aj hgf;a moaO;sfha wdrïNl yd wjika wjia:d iïmQ¾Kfhka

m%;sj¾;H fõ' ksoiqkla f,i" whsia øj ùfï § hï ;dm m%udKhla wjfYdaIKh fõ" iEfok c,fhka tu

;dm m%udKh u bj;a l< fyd;a c,h h<s whsia njg mßj¾;kh l< yels h'

— wm%;sj¾;H ls%hdj,sh

wm%;sj¾;H ls%hdj,shla hkq jgmsgdfjys iaÒr fjkila isÿ lsÍfuka f;drj moaO;sh h<s wdrïNl wjia:djg

f.k wd fkdyels ls%hdj,s h' fndfyda iajhxisoaO ls%hdj,s" iajNdjfhka wm%;sj¾;H fõ' ksoiqkla f,i(

ffcùh jhia.; ùu wm%;sj¾;H ls%hdj,shls' lkaolska my<g iajhxisoaOj c,h .,d tau wm%;sj¾;H

ls%hdj,shls'

5. tka;e,amsh (H)

fndfyda fN!;sl yd ridhksl ls%hdj,s isÿ jkafka fyda isÿ lrkq ,nkafka ksh; mSvk ;;a;aj hgf;a § h' ksoiqka

f,i( úoHd.drfha oS idudkHfhka m%;sl%shd isÿ lrkq ,nkafka jgmsgdjg újD; jQ mÍlaId k<" îlr yd ma,dial=

;=< jk w;r tajd isÿ jkafka wdikak f,i jdhqf.da, tll (1 atm ~ 105 Pa) mSvkhla hgf;a h' ksh; mSvk

;;a;aj hgf;a isÿ jk ls%hdj,shl § moaO;shla ;=<g fyda bka bj;g ;dmh .e,Su m%udKd;aulj olajkq msKsi

ridhk{fhda tka;e,amsh kï jQ .=Kh Ndú;hg .ks;s' tka;e,amsh H hkafkka ixfla;j;a flf¾' tka;e,amsh

ú;a;s .=Khls' tkï tys úYd,;ajh wod< øjHfha m%udKh u; r|d mj;S' øjHhl tka;e,amsh ks¾Kh l<

fkdyels w;r" wm ieneúka u ukskafka tka;e,ams fjki" DH h'

m%;sl%shdjl tka;e,ams fjki" DH hkq M,j, tka;e,amsh yd m%;sl%shlj, tka;e,amsh w;r fjkihs'
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úúO ;dm ridhksl ls%hdj,s$m%;sls%hd wdYS%; tka;e,ams úm¾hdi yd iïu;

tka;e,ams úm¾hdi

DH hkafkka m%;sls%hdjl § úfudapkh jQ fyda wjfYdaIKh jQ fyda ;dm m%udKh ksrEmKh fõ' ls%hdj,sh wkqj

m%;sls%hd tka;e,amsh Ok fyda iDK fyda úh yels h' tka;e,ams fjki" moaO;shl we;s øjH m%udKhg wkqf,dauj

iudkqmd;sl h'

;dmodhl yd ;dmdjfYdaIl ls%hdj,s

;dm.;sl ls%hdj,sh ridhksl m%;sls%hdjla fyda fN!;sl mßj¾;khla jk l,ays" iuia; ls%hdj,sh wdYS%;

;dm úm¾hdifha iajNdjh wkqj ls%hdj,s ;dmodhl yd ;dmdjfYdaIl f,i j¾.SlrKh flf¾' fï ls%hdj,s foj¾.h

w;r fjkialï my; ±lafjk wdldrhg fjka l< yels h'

;dmodhl yd ;dmdjfYdaIl ls%hdj,s ixikaokh lsÍu

;dmdjfYdaIl m%;sls%hd ;dmodhl m%;sls%hd

wdrïNl wjia:dfjka wjika wjia:djg mßj¾;kh ùfï

§ ;dmh wjfYdaIKh jk ls%hdj,s ;dmdjfYdaIl ls%hdj,s

fõ'

wdrïNl wjia:dfjka wjika wjia:djg mßj¾;kh ùfï

§ ;dmh úfudapkh jk ls%hdj,s ;dmodhl ls%hdj,s fõ'

moaO;sfha wjika wjia:dfõ § Yla;sh tys wdrïNl

wjia:dfõ § Yla;shg jvd jeä h' wjYH wu;r Yla;sh

moaO;sh úiska ;dmh f,i jgmsgfjka wjfYdaIKh lr

.kq ,efí'

Wod( wefudakshï laf,darhsâ c,fha ÈhlsÍu'

moaO;sfha wjika wjia:dfõ § Yla;sh tys wdrïNl

wjia:dfõ § Yla;shg jvd wvq h' wu;r Yla;sh ;dmh

f,i jgmsgdjg ksoyia fõ'

Wod( ish¨ oyk ls%hdj,s ;dmodhl h'

idudkHfhka ;dmdjfYdaIl fN!;sl mßj¾;khl §

wdrïNl wjia:dj" wjika wjia:dj fj; f.k tau i|yd

;dmh iemhsh hq;=h'

Wod( ;dmh iemhSfuka >khla øj njg m;a lsÍu

;dmdjfYdaIl ls%hdj,shls'

fN!;sl mßj¾;kh ;dmodhl kï wdrïNl wjia:dj

wjika wjia:dj fj; f.k tau i|yd ;dmh bj;a l<

hq;= h'

Wod( ysudxlfha § øjhla ysudhkh lsÍu ;dmodhl

ls%hdj,shls'

m%;sls%hl + Yla;sh ^;dmh& ® M,

½N
2(g)

 + ½O
2(g)

 + 90 kJ ® NO
(g)

m%;sls%hl ® M, + Yla;sh ^;dmh&

H
2(g)

 + ½O
2(g)

® H
2
O

(g)
 + 242 kJ

moaO;sh úiska jgmsgdfjka ;dmh wjfYdaIKh lr.kakd

;dmdjfYdaIl ls%hdj,shl DH Ok fõ'

^tkï DH>0 fõ&

moaO;sh úiska jgmsgdjg ;dmh ksoyia lrk ;dmodhl

ls%hdj,shl DH iDK fõ'

^tkï DH<0 fõ'&
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ksh; mSvkhla hgf;a ukskq ,nk ;dm úm¾hdi uÕska moaO;shl tka;e,ams fjki ±lafõ' ksh; mSvkhla hgf;a

fhdod .kakd le,ßógr uÕska ls%hdj,shl tka;e,ams fjki fl<ska u uek .; yels h'

iïu; tka;e,ams úm¾hdi

m%;sls%hdjla i|yd ukskq ,nk tka;e,ams fjkig ksYaÑ; w.hla mejfrkafka wdrïNl wjia:dj ^m%;sls%hl& yd

wjika wjia:dj ^M,& iqúfYaI f,i úia;r lr wef;d;a muKs' m%;sls%hl yd M, i|yd wm úiska iïu; ;;a;aj ^105

Pa mSvkh yd wNsu; WIaK;ajh& w¾: olajd wef;d;a" wmg wod< m%;sls%hdfõ tka;e,ams úm¾hdih" iïu; m%;sls%hd

tka;e,amsh f,i ye¢kaúh yels h' fï iïu; m%;sls%hd tka;e,amsh q ixfla;h iys; DH uÕska ixfla;j;a flf¾'

iïu; ;;a;ajh ks¾jpkh lsÍfï § WIaK;ajh tys fldgila fkdjk kuqÿ" DH j, j.=.; lr we;s w.hhka m%ldY

lsÍfï § WIaK;ajh ±laúh hq;= jkafka th tka;e,amsh WIaK;ajh wkqj fjkia jk fyhsks' úfYaIfhka i|yka lr

ke;s kï fuys i|yka ish¨ w.hka WIaK;ajh 25 0C g fyj;a 298.15 K g wod< fõ'

ir,j lsjfyd;a"

m%;sls%hdjl iïu; tka;e,ams úm¾hdih hkq iïu; ;;a;aj hgf;a § m%;sls%hdfõ ±lafjk m%udK u.ska iïu;

wjia:dfõ we;s M, iE§fï § isÿ jk tka;e,ams úm¾hdihhs'

tka;e,ams úm¾hdi yd iïu; tka;e,ams úm¾hdi

— iïu; W;amdok tka;e,ams úm¾hdih" DHq
f

øjHhl iïu; W;amdok tka;e,amsh" DHq
f 
 hkq iïu; wjia:dfõ we;s tu øjHhl ujq,hla" iïu;

wjia:dfõ iuqoafoaY iajrEmfhka we;s tys ix>á; uQ,øjHj,ska W;amdokh ùfï § isÿ jk tka;e,ams

úm¾hdihhs' iq¿ ixLHdjl yereKq úg" uQ,øjHj, iuqoafoaY iajrEm hkq atm tll mSvkhla (101325 Pa)

yd fok ,o WIaK;ajhla hgf;a tajdfha jvd;a u ia:dhs wdldrh h' q ixfla;fhka wod< tka;e,ams fjki

iïu; tka;e,ams fjkila nj o 'f' hgl=frka m%;sls%hdfõ § uQ,øjHj,ska wod< øjHh W;amdokh jk nj o

fmkakqï flf¾' uQ,øjHhl jvd;a u ia:dhs wjia:dj thska u W;amdokh ùu úm¾hdihla fkdjk neúka

iuqoafoaY iajrEmfha we;s ixY=oaO uQ,øjHhl iïu; W;amdok tka;e,amsh 0 fõ'

ksoiqka f,i my; § we;af;a" idudkHfhka ;dm-ridhksl o;a; j.=.; lsÍfï § fhdod .kakd WIaK;ajh

jk 298.15 K § uQ,øjH lsysmhl jvd;a u ia:dhs wdldr h'

Na
(s)

, H
2(g)

, N
2(g)

, O
2(g)

, C(s, graphite), Br
2(l)
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— iïu; oyk tka;e,ams úm¾hdih, DHq
C

iïu; wjia:dfõ we;s uQ,øjHhl fydA ixfhda.hl fyda ujq,hla iïu; wjia:dfõ we;s w;sßla; Tlaiscka

m%udKhl ^ke; fyd;a jd;fha& iïmQ¾Kfhka oykh ù iïu; wjia:dfõ we;s M, ,nd §fï § isÿ jk

tka;e,ams úm¾hdih tys iïu; oyk tka;e,amsh fõ'

C
3
H

8
(g) + 5O

2
(g) ® 3CO

2
(g) + 4H

2
O(l) DHq

c 
[C

3
H

8
(g)] = - 2219.9 kJ mol-1

C(s) + O
2
(g) ® CO

2
(g) DHq

c 
[C(s)] = - 393.5 kJ mol-1

— iïu; nkaOk ú>gk tka;e,ams úm¾hdih, DHq
D

tkï" nkaOk ujq,hla ú>gkh lrñka iïu; wjia:dfõ we;s jdhquh úfYaIhla iïu; wjia:dfõ we;s

jdhquh uQ,øjH fyda ixrpl njg ú>gkh ùfï § isÿ jk tka;e,ams úm¾hdihhs'

H
2
(g) ® 2H(g) DHq

D
= 432 kJ mol-1

tu ksid fuf;aka j, nkaOk ú>gk Yla;s fjki hkq by; w.hka y;frys uOHkHh w.h fõ'

CH
4
(g) ® CH

3
(g)+ H(g) DHq

D
= 428 kJ mol-1

CH
3
(g) ® CH

2
(g)+ H(g) DHq

D
= 441 kJ mol-1

CH
2
(g) ® CH(g) + H(g) DHq

D
= 454 kJ mol-1

CH (g) ® C(g) + H(g) DHq
D

= 344 kJ mol-1

CH
4
(g) ys uOHkH iïu; nkaOk ú>gk = (428 + 441 + 454 + 344)/4

tka;e,ams úm¾hdih = 416.75 kJ mol-1

— iïu; WodisklrK tka;e,ams úm¾hdih" DHq
neu

tkï" iïu; wjia:dfõ we;s c,Sh H+ whk ujq,hla yd c,Sh OH- whk fu!,hla m%;sl%shd ù c,h

fu!,hla iE§u wdYs%; tka;e,ams úm¾hdihhs'

H+(aq) + OH
-
(aq) ® H

2
O(l) DHq

neu
= -57 kJ mol-1

— iïu; iødjK tka;e,ams úm¾hdih" DHq
sol

tkï" iïu; wjia:dfõ we;s jdhquh whk ujq,hla w;sßla; ødjl m%udKhla yuqfõ 1.0 mol dm-3

mßmQ¾K ødjKhla iE§fï § isÿ jk tka;e,ams úm¾hdihhs'

Mn+(g) + solvent® Mn+(solvent)

— iïu; ic,k tka;e,ams úm¾hdih" DHq
hyd

tkï" iïu; wjia:dfõ we;s jdhquh whk ujq,hla w;sßla; c, m%udKhl øjKh ù 1.0 mol dm-3 ødjK

;;a;ajhg m;a ùu wdYs%; tka;e,ams úm¾hdihhs'

Na+(g) + water ® Na+(aq) DHq
hyd

= - 406 kJ mol-1
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— iïu; ødjK tka;e,ams úm¾hdih" DHq
dissolution

tkï" iïu; wjia:dfõ we;s øjHhl ujq,hla ødjl m%udKhl øjKh ù 1.0 mol dm-3 ødjKhla iE§fï §

isÿ jk tka;e,ams úm¾hdihhs'

NaCl(s) + water ® NaCl(aq) DHq
dissolution

= 1 kJ mol-1

— iïu; W!¾Ojmd;k tka;e,ams úm¾hdih" DHq
sub

tkï" iïu; wjia:dfõ we;s >k ;;a;ajfha we;s uQ,øjHhl fyda ixfhda.hl fyda ujq,hla iïmQ¾Kfhkau

iïu; wjia:dfõ we;s jdhquh ;;ajhg mßj¾;kh ùfï § isÿ jk tka;e,ams úm¾hdihhs'

Ca(s) ® Ca(g)  DHq
sub

= 193 kJ mol-1

— iïu; jdIamSlrK tka;e,ams úm¾hdih" DHq
evap

tkï" iïu; wjia:dfõ we;s øj uQ,øjHhl fyda ixfhda.hl ujq,hla iïu; wjia:dfõ we;s jdhq wjia:djg

mßj¾;kh ùfï § isÿ jk tka;e,ams úm¾hdihhs'

Br
2
(l) ® Br

2
(g)  DHq

evap
= 30.91 kJ mol-1

— iïu; ú,hk tka;e,ams úm¾hdih" DHq
fus

tkï" iïu; wjia:dfõ we;s >k uQ,øjHhl fyda ixfhda.hl ujq,hla øj wjia:djg mßj¾;kh ùfï §

isÿ jk tka;e,ams úm¾hdihhs'

Al(s) ® Al(l) DHq
fus

= 10.7 kJ mol-1

— iïu; mrudKqlrK tka;e,ams úm¾hdih" DHq
at

tkï" iïu; wjia:dfõ we;s uQ,øjHhla iïu; wjia:dfõ we;s tys jdhquh mrudKq ujq,hla njg mßj¾;kh

ùfï § isÿ jk tka;e,ams úm¾hdihhs'

½Cl
2
(g) ® Cl(g) DHq

at
= 121 kJ mol-1

— iïu; m<uq whkSlrK Yla;s tka;e,ams úm¾hdih" DHq
IE1

tkï" iïu; wjia:dfõ we;s uQ,øjHhl jdhquh mrudKq ujq,hlska ta tltll kHIaáhg jvd u ,sys,a f,i

ne|S we;s bf,lafg%dakhla ne.ska bj;a ù iïu; wjia:dfõ we;s jdhquh tal Ok whk ujq,hla iE§fï § isÿ

jk tka;e,ams úm¾hdihhs'

Na(g) ® Na+(g) + e DHq
IE1

 = 496 kJ mol-1

— iïu; bf,lafg%daklrK tka;e,ams úm¾hdih" DHq
EG

tkï" iïu; wjia:dfõ we;s jdhquh mrudKq ujq,hlaa bf,lafg%dakhla ne.ska m%;s.%yKh lr .ksñka

iïu; wjia:dfõ we;s jdhquh tal-RK whk ujq,hla iE§fï § isÿ jk tka;e,ams úm¾hdihhs'

Cl(g) + e ® Cl
-
(g) DHq

EG
= -349 kJ mol-1

tneúka Cl(g) ys bf,lafg%dak nkaOq;djh" 349 kJ mol-1 fõ'
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— whksl ixfhda.hl iïu; oe,sia ú>gk tka;e,ams úm¾hdih" DHq
L

tkï" iïu; wjia:dfõ we;s >k ;;a;ajfha we;s whksl ixfhda.hl ujq,hla tys jdhquh Ok yd RK

whk njg m;a ùfï § isÿ jk tka;e,ams úm¾hdihhs'

NaCl(s) ® Na+(g) + Cl
-
(g) DHq

L
= +788 kJ mol-1

ridhksl m%;sl%shdj, iajhxisoaO;dj

iajhxisoaO ls%hdj,s

mÍlaIKd;aul ridhk úoHdfjka jeo.;a fldgila iajhxisoaO ls%hdj,s" tkï moaO;sh msg;ska flfrk wLKav

Yla;s iemhqulska f;drj isÿ jk ls%hdj,s yd iïnkaO h' fkdtfia kï wdrïN ùfuka miq m%;sl%shl wjika jk ;=re

fyda M, bj;a fkdlrk ,oafoa kï iu;=,s; wjia:djlg t<fUk ;=re fyda iïmQ¾K;ajh lrd hk m%;sl%shd f,i

iajhxisoaO m%;sl%shd y÷kajd Èh yels h' iajhxisoaO hkAfkka wjYHfhka u by< m%;sl%shd fõ.hla woyia fkdjk nj o

jgyd .ekSu jeo.;a h' ld,h" iajhxisoaO ls%hdj,shl ;dm.;sl w¾: oelaùfuys fldgila fkd fõ' iajhxisoaO

ls%hdj,shla blaukska isÿ ùug fyda isÿ fkdùug fyda yels h' ;j o" th fldfy;a u isÿ fkdùug o yels h'

ksoiqkla f,i( 25 °C WIaK;ajhla yd 100 kPa mSvkhla hgf;a § Èhuka;s" ñksrka njg mßj¾;kh ùu

iajhxisoaO l%shdj,shla jk w;r" th fld;rï fifuka isÿ fõ o h;a th isÿ jkq flkl=f.a Ôú; ld,h ;=< jqj o oel

.; fkdyels h'

;dm.;sl úoHdfõ tla wruqKla jkafka fok ,o m%;sls%hl iuQyhla talrdYs l< úg m%;sls%hdjla isÿ fõ o fkdfõ

o hkak mqfrdal:kh lsÍuhs' ;dm.;slh" m%;sl%shdjla isÿ fõ o fkdfõ o hkak m%ldY lrk uq;a m%;sls%hdj fld;rï

fõ.fhka isÿ jkafka o hkak .ek lsisjla m%ldY fkd lrhs' iajhxisoaO m%;sl%shdj,ska iuyrla ;dmodhl (DH iDK)

jk w;r" ;dmdjfYdaIl (DH Ok) m%;sl%shd fndfyda .Kkla o iajhxisoaOj isÿ jk nj ksÍlaIKh lr we;' tneúkA

DH fyda DHq iajhxisoaO;dj i|yd m%udKj;a fhduqjla fkd fõ'

fï i|yd" iajhxisoaO ls%hdj,shl § úfudapkh jk" ke; fyd;a wjfYdaIKh jk ;dm m%udKhg wu;r j

tkafg%dmsh hkqfjka yeÈkafjk ;j;a idOlhla o ie,ls,a,g .; hq;= h' tkafg%dmsh (s), hkq moaO;shl wl%uj;a nj

fyj;a wyUq;dj ms<sn| ñkquls' tkafg%damsh (s), moaO;shl wms<sfj< fyj;a wyUq;dj jeä ùu;a iuÕ w.fhka jeä jk

wjia:d Ys%;hls' tys tallh J K-1 mol-1 fõ.

fN!;sl wjia:dj" WIaK;ajh" wKqj, ;ru" wka;¾wKql n, yd ñY% ùu wdÈ idOl .Kkdjla øjHhl tkafg%dmshg

odhl fõ' tfy;a fï uÜgfï § fN!;sl wjia:dj yd WIaK;ajh .ek muKla i,ld nef,a'

jdhq wxY=j, p,kfha wyUq;dj wêl neúka jdhq by< tkafg%dmshla w;a lr .ekSug keUqre fõ' wxY=j, p,s;h

fnfyúka iSud ù we;s >kj,g jvd jeä tkafg%dmshla øj i;= fõ' ldur WIaK;ajfha § c,h ujq,hla i;= tkafg%dmshg

jvd jdhqul ldnka vfhdlaihsâ ujq,hl tkafg%dmsh jeä h' tfia u c,h ujq,hl tkafg%dmsh" >k ;U f,dayfha

tkafg%dmshg jvd by< h' jeä jk WIaK;ajh iuÕ wKqj, W;a;drK yd N%uK p,s; fõ.j;a jk ksid WIaK;ajfha

by< hEu;a iuÕ øjHhl tkafg%dmsh jeä fõ' 25 °C we;s c,fhys tkafg%dmshg jvd 50° C we;s c,fhys tkafg%dmsh

jeä h'
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ridhksl m%;sl%shdjl iïu; tkafg%dms fjki

m%;sls%hdjl iïu; tka;e,ams úm¾hdih DHq
rxn

.Kkh l< wdldrhg u" iïu; ujq,sl tkafg%dms w.hka Ndú;

lrñka m%;sls%hdfõ iïu; tkafg%dms fjki" DSq
rxn

.Kkh lr .; yels h' fuys § tla tla fu!,sl tkafg%dms w.h"

;=,s; ridhksl iólrKfha iafgdhslsfhdñ;sl ix.=Klj,ska .=K flf¾'

DSq
rxn

hkq iïu; wjia:dfõ we;s wñY%H ixY=oaO m%;sls%hl" iïu; wjia:dfõ we;s wñY%H" ixY=oaO M, njg

mßj¾;kh ùfï § isÿ jk tkafg%dms fjkihs' DSq
rxn 

ys i,l=K" m%;sls%hdfõ iafgdhslsfhdñ;sh yd m%;sls%hlj, yd

M,j, fN!;sl wjia:d ie,ls,a,g .ekSfuka ;lafiare l< yels h' m%;sls%hl M, njg m;a ùfï § uq¿ jdhq ujq,

m%udKfha jeä ùula fõ kï DSq
rxn 

ys w.h Ok jk nj wmg fm/hsh yels h' fuys M," m%;sls%hlj,g jvd by<

tkafg%dmshl mj;s' óg úf,dau f,i jdhquh M,j, ujq, m%udKh" jdhquh m%;sl%shl ujq, m%udKhg jvd wvq kï DSq
rxn

i,l=K RK fõ'

.síia fhdacH Yla;sh (G) yd iajhxisoaO;dj

wm úiska by; olajk ,o mßÈ m%;sls%hdjl iajhxisoaO;dj ks¾Kh jkqfha tys tka;e,ams fjki yd tkafg%dms

fjki hk fol u u‘.sks’ .síia fhdacH Yla;sh fyj;a ir,j mejfik mßÈ fhdacH Yla;sh (G) tka;e,amsh yd

tkafg%dmsh ixl,kh lsßfuka ,nd.kakd wjia:d Ys%;hls' T ksrfmalaI WIaK;ajfha § G my; oelafjk mßÈ w¾:

oelafõ'

G = H - TS

ksh; WIaK;ajhla hgf;a § isÿ jk m%;sls%hdjla i|yd fhdacH Yla;s fjki DG fufia w¾: oelafõ'

ksh; WIaK;ajhla hgf;a § yd iïu; ;;a;aj hgf;a § isÿ jk m%;sls%hdjl fhdacH Yla;s fjki my;

iólrKfhka m%ldYs; h'

igyk( iuyr wjia:dj, oS DGq
rxn

fjkqjg DGq
rxn

hkako Ndú;d fõ'

• iu;=,s;;dfõ we;s m%;sl%shdjl DGq
rxn

= 0 fõ' tjekakl bÈß fyda wdmiq ÈYdjg Y=oaO fjkila isÿ fkd fõ'

bÈß ÈYdjg iajhxisoaOj isÿ jk m%;sls%hdjl DGq
rxn

< 0 fõ' bÈß ÈYdjg iajhxisoaO fkdjk m%;sls%hdjl

DGq
rxn

> 0 fõ'


