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jklk;fud xfrdh

11

jklk;fud lkE;

fdlh jklk;fud vfHkfØ;k dks djus osQ fy, tc vfHkdkjdksa dks iw.kZr;k fuf'pr vuqikr
esa feyk;k tkrk gS rks ;g ekuk tkrk gS fd lHkh vfHkdkjd iw.kZr% mRiknksa  esa ifjofrZr
gks tk,¡xs rFkk ÅtkZ foeqDr vFkok vo'kksf"kr gksxhA ijUrq lnSo ;g lR; ugha gksrk gSA cgqr
lh jklk;fud vfHkfØ;k,¡ oqQN le; rd pyrh gSa vkSj fiQj #d tkrh gSaA budk fo'ys"k.k
djus ij feJ.k esa vfHkdkjd rFkk mRikn nksuksa izkIr gksrs gSaA ,slk blfy, gksrk gS D;ksafd
tSls vfHkdkjd la;qDr gksdj mRikn cukrs gSa] mlh izdkj] mRikn Hkh la;qDr gksdj okfil
vfHkdkjd cukuk 'kq: dj nsrs gSaA

tc ,sls foijhr izØe leku nj ls gksrs gSa rks dksbZ vfHkfØ;k gksrh gqbZ ugha fn[kkbZ iM+rh
vkSj ;g fLFkfr lkE;koLFkk dgykrh gSA bl ikB esa] ge jklk;fud lkE; osQ fofHkUu igyqvksa
ij fopkj djsaxsA ge bl ij Hkh fopkj djsaxs fd ge fdl izdkj lkE;koLFkk dh fofHkUu
ifjfLFkfr;ksa esa ifjorZu djosQ fdlh vfHkfØ;k osQ gksus dh lhek dks fu;fU=kr dj ldrs
gSa rkfd vfHkfØ;k pyrh jgsA

      mís';

bl ikB dks i<+us osQ ckn vki%

• fLFkfrt vkSj xfrt lkE;koLFkk esa Hksn dj losaQxs_

• mRØe.kh; ,oa vuqRØe.kh; vfHkfØ;kvksa dh igpku vkSj muosQ chp Hksn dj losaQxs_

• lkE;koLFkk ij fdlh ra=k osQ vfHky{k.kksa dks lwphc¼ dj mudh O;k[;k dj losaQxs_

• fofHkUu izdkj osQ lkE;ksa tSls HkkSfrd] jklk;fud] lekaxh] fo"kekaxh osQ fy, lkE; fu;e
dks iz;qDr dj losaQxs rFkk lkE;&fLFkjkad osQ fy, lehdj.k fy[k losaQxs_

• HkkSfrd ifjorZuksa esa lEefyr lkE; dk vkSj muosQ vfHky{k.kksa dk o.kZu dj losQxs_

• laekxh vkSj fo"keka.kh voLFkk osQ chp lkE; esa Hksn dj losQxs_

• nzO;eku fØ;k osQ fu;e dh O;k[;k dj losQxs_
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jklk;fud xfrdh • K
C
 rFkk K

p 
osQ ijLij lacaèk crk losaQxs rFkk mldh O;qRifÙk dj losaQxs vkSj muls lacafèkr

oqQN ifjdyu dj losaQxs] vkSj

• lkE;oLFkk dks izzHkkfor djus okys dkjdksa dh lwph cuk losaQxs rFkk yk&'kkrSfy, fu;e
dk vuqiz;ksx dj losaQxsA

11.1 fLFkfrt vkSj xfrt lkE;

lkE;koLFkk HkkSfrd rFkk jklk;fudμ nksuksa izdkj osQ fudk;ksa esa ns[kh tk ldrh gSA blh izdkj]
lkE;koLFkk izo`Qfr esa fLFkfrt vkSj xfrtμ nksuksa izdkj dh gks ldrh gSA ,d est ij j[kh
iqLrd fLFkfrt lkE; dk ,d mnkgj.k gSA ;gk¡ fØ;k ,oa izfrfØ;k cy ,d nwljs dks fujLr
dj nsrs gSa ftlls dksbZ ifjorZu ugha gksrkA blfy, ;g fLFkfrt lkE; dh ?kVuk gSA nwljh
vksj] ,d ,LosQysVj ftl xfr ls uhps vkrk gS ;k=kh mlh xfr ls Åij dh vksj tkrk gS]
;g ,d xfrt lkE; dh ?kVuk gSA ;gk¡] pw¡fd nksuksa foijhr fn'kkvksa esa rFkk leku xfr ls
py jgs gSa blfy, dksbZ Hkh 'kq¼ ifjorZu ugha gksrkA mijksDr mnkgj.kksa esa n'kkZ, x, lkE;
HkkSfrd fudk;ksa esa gksrs gSaA

11.2 mRØe.kh; rFkk vuqRØe.kh; vfHkfØ;k,¡

jklk;fud vfHkfØ;kvksa dks mRØe.kh; rFkk vuqRØe.kh; vfHkfØ;kvksa esa oxhZÑr fd;k
tk ldrk gSA

11.2.1 mRØe.kh; vfHkfØ;k,¡

vkb, ,FkkukWy vkSj ,slhfVd vEy osQ chp gksus okyh vfHkfØ;k ij fopkj djsaA ruq lYÝ;wfjd
vEy dh mifLFkfr esa feykus ij os ijLij fØ;k dj ,fFky ,slhVsV rFkk ty cukrs gSaA

C
2
H

5
OH(l) + CH

3
COOH (l) H+

⎯⎯→  CH
3
COO C

2
H

5
(l) + H

2
O(l)

blosQ foifjr tc ,fFky ,slhVsV rFkk ty dks ruq lYÝ;wfjd vEy dh mifLFkfr esa feykrs
gSa rks i'p vfHkfØ;k gksrh gS]

CH
3
COOC

2
H

5
(l) + H

2
O(l) H+

⎯⎯→  CH
3
COOH(l) + C

2
H

5
OH(l)

;g ns[kk tk ldrk gS fd nwljh vfHkfØ;k igyh vfHkfØ;k dh i'p vfHkfØ;k gS vkSj ;gk¡
mUgha ifjfLFkfr;ksa esa vxz rFkk i'p vfHkfØ;k,¡ lkFk&lkFk gksrh gSaA ,slh vfHkfØ;k,¡] tks foijhr
fn'kkvksa esa lkFk&lkFk gksrh gSa] mRØe.kh; vfHkfØ;k,¡ (reversible reactions)  dgykrh gSaA

,d vfHkfØ;k mRØe.kh; vfHkfØ;k rc dgykrh gS tc fdlh fuf'pr rkieku vkSj
nkc ij vxz vkSj i'p nksuksa vfHkfØ;k,¡ lkFk&lkFk gksrh gSaA

mRØe.kh; vfHkfØ;kvksa dks nks vkèks rhjksa] ( )  tks foijhr fn'kkvksa esa vfHkdkjdksa vkSj mRiknksa
dh vksj laosQr djrs gSa] }kjk n'kkZ;k tkrk gSA vr% mi;ZqDr vfHkfØ;k dks fy[kus dh mfpr fofèk
bl izdkj gSA
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jklk;fud xfrdhCH
3
COOH (l) + C

2
H

5
OH (l)   CH

3
COOC

2
H

5
 (l) + H

2
O(l)

tc vxz vfHkfØ;k esa ,fFky ,slhVsV rFkk ty curs gSa rHkh i'p vfHkfØ;k esa ,FkkukWy

,oa ,slhfVd vEy cuus izkjEHk gks tkrs gSaA oqQN le; ckn lHkh vfHkdkjdksa vkSj mRiknksa

dh lkUnzrk,¡ fLFkj gks tkrh gSaA ;g fLFkfr rc izkIr gksrh gS tc vxz vkSj mRØe vfHkfØ;kvksa

dh nj leku gks tk, rFkk fudk; osQ lHkh xq.kèkeZ fLFkj gks tk,¡A ,slh fLFkfr esa dgk tkrk

gS fd fudk; us lkE;koLFkk izkIr dj yh gSA ;g è;ku nsus ;ksX; ckr gS fd lkE;koLFkk

osQoy rc izkIr gksrh gS tc vfHkfØ;k lao`Ùk ra=k (closed system)  esa dh tk,A lkE; osQ

le;] vxz vkSj mRØe nksuksa vfHkfØ;k,¡ gksrh gSa vkSj ;g fLFkfr xfrt lkE;koLFkk dh gS

D;ksafd ra=k esa dksbZ 'kq¼ (net) ifjorZu ugha gksrk gSA

fdlh mRØe.kh; vfHkfØ;k dks lkE;koLFkk esa rc dgk tkrk gS tc vxz vkSj i'p

vfHkfØ;k,¡ ,d lao`r ra=k esa leku nj ls gksa rFkk le; osQ lkFk&lkFk vfHkdkjdksa

vkSj mRiknksa dh lkUnzrk,¡ u cnysaA

A + B  C + D tSlh mRØe.kh; vfHkfØ;kvksa osQ oqQN mnkgj.k%

(i) H
2
(g)+ I

2
(g)  2HI(g)

(ii) PCl
5
(g)  PCl

3
(g) + Cl

2
(g)

(iii) N
2
O

4
(g)  2NO

2
(g)

fp=k 11.1 esa vkys[kksa }kjk mRØe.kh; vfHkfØ;kvksa esa lkE;koLFkk dks n'kkZ;k x;k gSA

C D;k

A B;klk
aUn
zrk

le; lkE;oLFkk

fp=k 11-1% mRØe.kh; vfHkfØ;kvksa esa lkE;koLFkk

;g vkys[k n'kkZrk gS fd vxz vfHkfØ;k dh nj èkhjs&èkhjs de gksrh gS tcfd i'p vfHkfØ;k
dh nj c<+rh gSA ,slk rc rd gksrk gS tc rd fd ;s njsa fLFkj vkSj ,d nwljs osQ leku
u gks tk,¡A
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jklk;fud xfrdh 11.2.2 vuqRØe.kh; vfHkfØ;k,¡

vfèkdka'k vfHkfØ;k,¡ ,d gh fn'kk esa gksrh gSaA mUgsa vuqRØe.kh; vfHkfØ;k,¡ (irreversible
reactions) dgrs gSaA

mnkgj.k osQ fy,] tc dkcZu dks gok esa tykdj dkcZu MkbvkWDlkbM cukrs gSa rks vfHkfØ;k
osQoy ,d gh fn'kk esa gksrh gS vFkkZr~ dkcZu MkbvkWDlkbM cuus dh fn'kk esa

C (s) + O
2
 (g) ⎯⎯→  CO

2
 (g)

lp rks ;g gS fd lHkh vfHkfØ;k,¡ mRØe.kh; ekuh tkrh gSaA fdUrq vfHkfØ;k dh nj ,d
fo'ks"k fn'kk esa nwljh dh rqyuk esa cgqr gh de gksrh gSA blfy, vfHkfØ;k yxHkx ,d
gh fn'kk esa iw.kZ gks tkrh gS vkSj vfHkdkjdksa dh vR;ar de ek=kk,¡ 'ks"k jg tkrh gSaA

tc gkbMªksDyksfjd vEy dks leku vkf.od ek=kkvksa esa lksfM;e gkbMªkWDlkbM {kkj osQ lkFk
feyk;k tkrk gS] rc ,d mnklhuhdj.k vfHkfØ;k gksrh gS ftlesa lksfM;e DyksjkbM vkSj
ty curs gSaA

HCl (aq) + NaOH (aq) ⎯⎯→  NaCl (aq) + H
2
O (l)

;g vfHkfØ;k vxz fn'kk esa iw.kZrk dh vksj vxzlj gksrh gSA blh izdkj] tc lksfM;e DyksjkbM
foy;u esa flYoj ukbVªsV foy;u feyk;k tkrk gS rks 'kh?kz gh flYoj DyksjkbM vo{ksfir
gks tkrk gSA

NaCl (aq) + AgNO
3
 (aq) ⎯⎯→  AgCl (s) + NaNO

3
 (aq)

11.3 lkE;koLFkk osQ vfHky{k.k

1. fdlh mRØe.kh; vfHkfØ;k esa jklk;fud lkE; dh voLFkk rc izkIr gksrh gS tc

(i) ra=k dk rki ,d fLFkj eku izkIr dj ysrk gSA

(ii) ra=k dk nkc fLFkj eku izkIr dj ysrk gSA

(iii) lHkh vfHkdkjdksa vkSj mRiknksa dh lkanzrk,¡ fLFkj eku izkIr dj ysrh gSaA

lkE;koLFkk osQ fuEufyf[kr yk{kf.kd xq.kèkeZ gksrs gSaA

(i) jklk;fud lkE; xfr'khy izo`Qfr dk  gksrk gSA

jklk;fud lkE; nks leku fdUrq foijhr izØeksa dk ifj.kke gksrk gS tks vxz vkSj mRØe fn'kkvksa
esa gksrk gS vkSj ra=k esa dksbZ ^usV* ifjorZu ugha gksrk gSA

(ii) lkE; nksuksa vksj ls izkIr fd;k tk ldrk gSA

pkgs vfHkfØ;k vfHkdkjdksa ls vkjEHk dh tk, vFkok mRiknksa lsμ nksuksa esa ogh lkE;koLFkk
izkIr gksrh gSA fdlh vfHkfØ;k dh lkE;koLFkk dk vfHky{k.k mldk lkE; fLFkjkad gksrk
gS] ftldh ppkZ ckn esa dh tk,xhA mnkgj.k osQ fy,%

N
2
O

4
 (g)  2NO

2
 (g)

bl vfHkfØ;k esa ogh lkE; LFkkfir gksrk gS pkgs ge N
2
O

4
 ls vkjEHk djsa vFkok  NO

2 
lsA
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jklk;fud xfrdh(iii) lkE; osQoy lao`r ra=k esa gh izkIr gksrk gSA

lkE; osQoy rc izkIr gksrk gS tc ra=k osQ fdlh Hkh Hkkx] vfHkdkjd vFkok mRikn dks
ckgj u fudyus fn;k tk, vFkkZr~ ra=k] lao`r gksA ;fn fdlh ra=k esa xSlh; izkoLFkk vFkok
ok"i'khy nzo gks rks mls can ik=k esa j[kuk pkfg,A mnkgj.kkFkZ]

N
2
(g) + 3H

2
(g)  2NH

3
(g)

ftl ra=k esa osQoy vok"i'khy nzo vkSj Bksl izkoLFkk,¡ gSa rks mUgsa [kqys ik=k esa Hkh j[kk tk
ldrk gS D;ksafd ,sls inkFkksZa dh fudk; ls ckgj fudyus dh izòfÙk ugha gksrh gS] mnkgj.kkFkZ]

FeCl
3
(aq) + 3 NH

4
SCN(aq)  Fe (SCN)

3
 (s) + 3 NH

4
Cl(aq)

(iv) mRizsjd lkE;koLFkk esa ifjorZu ugha dj ldrk gSA

mRiizsjd feykus ls vxz vkSj mRØe vfHkfØ;kvksa dh xfr;ksa esa leku ek=kk esa o`f¼ gksrh
gS ftlls lkE;koLFkk 'kh?kz izkIr gks tkrh gSA fdUrq vfHkdkjdksa vkSj mRiknksa dh lkE;koLFkk
dh lkanzrkvksa ij fdlh izdkj dk izHkko ugha iM+rk gSA

11.4 HkkSfrd izØeksa esa lkE; % izkoLFkk lkE;

lkE;koLFkk dks HkkSfrd izØeksa esa Hkh izkIr fd;k tk ldrk gSA

11.4.1 nzo&ok"i lkE;koLFkk

vkb, ,d [kkyh ik=k esa oqQN nzo ysdj mls can dj nsaA vkjaHk esa nzo osQ Åij ok"i nkc
'kwU; gksxkA oqQN nsj ckn] nzo okf"ir gksuk vkjaHk gks tk,xk vkSj ok"i mlosQ Åij osQ [kkyh
LFkku dks Hkj ysaxsA

nzo → ok"i

mn~ok"iu nj vkjaHk esa vfèkdre gksrh gSA tSls&tSls ok"i dh ek=kk c<+rh gS muosQ nkc
esa o`f¼ gksrh gS vkSj mn~ok"iu&nj de gks tkrh gSA lkFk gh nzo.k dk izØe vkjaHk gks tkrk
gS vkSj mldh nj ok"i nkc dh ek=kk c<+us osQ lkFk c<+rh gS fp=k (11.2)A oqQN le; ckn
mn~ok"iu vkSj nzo.k dh njsa leku gks tkrh gSa vkSj fuEufyf[kr lkE; LFkkfir gks tkrk gSA

nzo  ok"i

ok"i → nzo

ok"i

nzo

fp=k 11-2% nzo&ok"i lkE;
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jklk;fud xfrdh lkE; ij] ok"i nkc dk eku vfèkdre gks tkrk gS vkSj ;g lar`Ir ok"i nkc (saturated

vapour pressure) vkSj lkèkkj.kr;k ok"i nkc osQ uke ls tkuk tkrk gSA ,d fuf'pr rki
ij izR;sd nzo dk viuk ,d fof'k"V ok"i nkc gksrk gSA rki esa o`f¼ osQ lkFk nzo osQ ok"i
nkc esa Hkh o`f¼ gksrh gSA

11.4.2 Bksl&ok"i lkE;

ok"i'khy Bkslksa osQ mèoZikru ls ok"i cukrs gSaA ;g fLFkfr nzo&ok"i ra=k osQ leku gh gksrh
gSA fLFkj rki ij lao`r ik=k esa j[kus ij fuEufyf[kr lkE; LFkkfir gksrk gSA

Bksl  ok"i

vk;ksMhu

ok"i

Bksl

vk;ksMhu

fp=k 11-3%  Bksl&ok"i lkE;

bl rjg dk lkE; oqQN vk;ksMhu osQ ,d xSl tkj esa j[kdj mls <Ddu ls can djosQ
oqQN le; ckn izkIr fd;k tk ldrk gS] (fp=k 11.3)A èkhjs&èkhjs cSaxuh jax dh vk;ksMhu
ok"i iwjs tkj dks Hkj ysrh gS vkSj fuEufyf[kr lkE; LFkkfir gksrk gS

I
2
(s)  I

2
(g)

11-4-3 Bksl&nzO; lkE;

fgekad osQ uhps nzo Lor% te tkrk gSA

nzo → Bksl

Bksl dks xyukad rd xje djus ij Bksl Lor% fi?ky tkrk gSA

Bksl → nzo

xyukad ij nksuksa izkoLFkk,¡ lkE; ij gksrh gSaA

Bksl  nzo

D;ksafd mi;ZqDr nks izØe lkFk&lkFk vkSj leku nj ls gksrs gSaA rki vFkkZr~ Bksl oQk xyukad
bl lkE; dk vfHkyk{kf.kd gksrk gSA
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jklk;fud xfrdh11.4.4 foys;&foy;u lkE;

lar`Ir foy;u

v?kqyu'khy 'kdZjk

fp=k 11-4% foys;&foy;u lkE;

tc 'kdZjk osQ fØLVy 'kdZjk osQ lar`Ir tyh; foy;u esa Mkys tkrs gSa rks ;g izrhr gksrk
gS dksbZ ifjorZu ugha gks jgk gS rFkk 'kdZjk v?kqyu'khy gh jgrh gqbZ izrhr gksrh gSA okLro
esa] v?kqyu'khy 'kdZjk] lar`Ir 'kdZjk foy;u esa ?kqyrh gS] vkSj ,dleku ek=kk esa foy;u
ls 'kdZjk i`Fkd gks tkrh gSA blesa Bksl 'kdZjk rFkk foy;u 'kdZjk ,d lkE; ra=k cukrs gSa
tks fd izo`Qfr esa xfr'khy gksrk gSA

'kdZjk (Bksl)  'kdZjk&foy;u (lar`Ir)

tc 'kdZjk dh foy;hdj.k nj] fØLVyhdj.k nj osQ leku gks tkrh gS rks lkE; LFkkfir
gks tkrk gSA lkekU;r;k ,sls lkE; dks fuEufyf[kr izdkj ls fu:fir fd;k tk ldrk gS]

foys; (Bksl)  foy;u (lar`Ir)

bl lkE; dks foys;rk&lkE; (Solubility Equilibrium) dgrs gSaA

11.4.5 izkoLFkk vkSj izkoLFkk lkE;

Åij fn, x, lkE;ksa esa vkius vo'; ;g è;ku fn;k gksxk fd ra=k nks fofHkUu Hkkxksaμ Bksl]
nzo] foy;u vFkok xSl] ls cuk gksrk gSA ;gk¡ izR;sd Hkkx izkoLFkk (phase) dgykrk gSA

fdlh ra=k dk ,slk lekaxh Hkkx ftlosQ ,dleku la?kVu rFkk xq.kèkeZ gksrs gSa] izkoLFkk
dgykrk gSA

izkoLFkk HkkSfrd voLFkk ugha gksrh gSA cgqr vfèkd eghu ihls x, nks Bkslksa dk feJ.k Hkh
nks izkoLFkkvksa okyk ra=k gksrk gSA ,slk blfy, gS D;ksafd nks Bkslksa osQ d.kksa osQ fHkUu jklk;fud
la?kVu rFkk HkkSfrd xq.kèkeZ gksrs gSaA iw.kZr;k feJ.kh; nzo] foy;u rFkk lHkh xSlh; feJ.k esa]
izR;sd esa osQoy ,d izkoLFkk gSA

lHkh HkkSfrd lkE; ,sls ra=kksa osQ mnkgj.k gSa ftuesa fofHkUu izkoLFkk,¡ lkE; esa gksrh gSa] okLro
esa ,slk osQoy rc gksrk gS tc muesa de ls de ,d ?kVd mHk;fu"B gksA nks izkoLFkkvksa
osQ chp blh mHk;fu"B ?kVd esa xfrd&fofue; gksrk gSA tc fofue; dh njsa leku gks
tkrh gSa rks lkE; LFkkfir gks tkrk gSA Åij fn, x, mnkgj.k esa Bksl foys; rFkk foy;u
lkE; esa] 'kdZjk mHk;fu"B ?kVd gSA
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jklk;fud xfrdh 11.5 lekaxh vkSj fo"kekaxh ra=kksa esa lkE;

13.5.1 lekaxh rFkk fo"kekaxh ra=k

ftl ra=k esa osQoy ,d izkoLFkk gksrh gS] lekaxh ra=k (homogeneous system) dgykrs gSaA
mlosQ jklk;fud la?kVu rFkk xq.kèkeZ loZ=k leku gksrs gSaA ;g osQoy v.kq&vkeki osQ d.kksa
dk cuk gksrk gSA 'kq¼ Bksl] nzo] xSl vkSj foy;uμ lHkh lekaxh ra=kksa osQ mnkgj.k gSaA

,d ,slk ra=k ftlesa osQoy ,d izkoLFkk gks] lekaxh ra=k dgykrk gSA

nwljh vksj] fo"kekaxh ra=k esa de ls de nks izkoLFkk,¡ gksrh gSaA Bkslksa dk feJ.k vFkok vfeJ.kh;
nzoksa dk feJ.k vkfn fo"kekaxh ra=kksa (heterogeneous system) osQ mnkgj.k gSaA

ftl ra=k esa nks ;k nks ls vfèkd izkoLFkk,¡ gksrh gSa] fo"kekaxh ra=k dgykrk gSA

11.5.2 lekaxh ,oa fo"kekaxh lkE; ra=k

nksuksa izdkj osQ ra=kksa esa lkE; LFkkfir fd;k tk ldrk gSA pw¡fd lHkh HkkSfrd lkE; de ls
de nks izkoLFkkvksa ls feydj gksrs gSa blfy, os lHkh fo"kekaxh lkE; osQ mnkgj.k gSaA ijarq
jklk;fud lkE;] izo`Qfr esa lekaxh vFkok fo"kekaxh gks ldrs gSaA ;fn vfHkdkjd vkSj mRikn
nksuksa ,d gh izkoLFkk (nzo vFkok xSl) esa mifLFkr gksa rks og lekaxh gksrk gS vkSj ;fn ,d
ls vfèkd izkoLFkkvksa esa mifLFkr gkas rks ;g fo"kekaxh gksrk gSA uhps fn, x, Hkkxksa esa ge
bl izdkj osQ ra=kksa dk vè;;u djsaxsA

11.5.3 lekaxh jklk;fud&lkE; ra=k

(d) xSl&izkoLFkk lekaxh ra=k

,sls ra=kksa esa osQoy xSlh; vfHkdkjd vkSj mRikn gksrs gSsaA pw¡fd lHkh xSlh; feJ.k lekaxh
gksrs gSa] os osQoy ,d izkoLFkk cukrs gSaA fuEufyf[kr mnkgj.k blh izdkj dk lkE; n'kkZrs
gSa]

(i) N
2
 (g) + 3H

2
 (g)  2NH

3
 (g)

(ii) 2N
2
O

5
 (g)  4NO

2
 (g) + O

2
 (g)

([k) nzo&izkoLFkk lekaxh ra=k

bu ra=kksa esa mifLFkr lHkh vfHkdkjd vkSj mRikn nzo izkoLFkk (tSls foy;u) esa gksrs gSaA

mnkgj.kkFkZ

(i) CH
3
 COOH (l) + C

2
H

5
OH (l)  CH

3
COOC

2
H

5
(l) + H

2
O (l)

(ii) KCN (aq) + H
2
O (l)  HCN (aq) + KOH (aq)
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jklk;fud xfrdh11.5.4 fo"kekaxh jklk;fud&lkE; ra=k

bu ra=kksa esa vfHkdkjd vkSj mRikn ,d ls vfèkd izkoLFkkvksa esa mifLFkr jgrs gSaA mnkgj.kkFkZ]

(i) Fe (s) + 4H
2
O (g)  Fe

3
O

4
 (s) + 4H

2
 (g)

(ii) CaCO
3
 (s) CaO (s) + CO

2
 (g)

ikBxr iz'u 11.1

1. mRØe.kh; vfHkfØ;k fdls dgrs gS\ blosQ nks mnkgj.k nhft,A

2. dksbZ vfHkfØ;k lkE;koLFkk dc izkIr djrh gS\

3. vki oSQls tkusaxs fd ra=k us lkE;koLFkk izkIr dj yh gS vFkok ugha\

4. HkkSfrd lkE; osQ nks mnkgj.k nhft,A

5. jklk;fud lekaxh vkSj fo"kekaxh lkE;ksa osQ fy, izR;sd osQ nks mnkgj.k nhft,A

11.6 nzO;eku fØ;k dk fu;e

mRØe.kh; vfHkfØ;k dh lkE;oLFkk blds lkE;rk fLaFkjkd ds }kjk iznf'kZr dh tkrh
gS tks fd leLr vfHkdkjdksa vkSj mRiknksa dh lkE;rk dh lkanzrk ls lacaf/r gksrh
gSA nzO; vuqikrh fØ;k osQ fu;e ds :i eas loZizFke lkE;rk fLaFkjkd dks fy[kus
dh fof/ dh O;k[;k 1863 xqycxZ vkSj ok[ks us nhA blosQ vuqlkj

osx inkFkZ ftl ij nj ij vfHkfØ;k djrk gS og blds fØ;k'khy nzO;eku (nzO;eku
lkanzrk) ds vuqikfrr gksrk gS vkSj dqy feykdj vfHkfØ;k dh nj lHkh vfHkÑr
inkFkks± ds mRiknksa ds fØ;k'khy nzO;ekuksa (eksyj lkanzrk) ds vuqikfrr gksrh gSA

vfHkfØ;k ds fy,

A + B ⎯→ mRikn

vfHkfØ;k dh nj ∝  [A][B]

vkSj = k[A][B]

;gk¡ ij [A] = A dk eksyj lkanzrk (fØ;k'khy nzO;eku)

[B] = B dh eksyj lkanzrk

k = vuqikfrr dk fLaFkjkd vkSj vfHkfØ;k dk fof'k"V nj fLaFkjkd dgykrk gSA
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jklk;fud xfrdh ,d vfHkfØ;k osQ ckjs esa fopkj djsa

2A ⎯→ mRikn

bls bl izdkj Hkh fy[kk tk ldrk gS

A + A ⎯→ mRikn

nzO;eku fØ;k fu;e osQ vuqlkj

nj ∝  [A][A]

∝  [A]2 = K[A]2

vfHkfØ;k osQ fy,

∝ A ⎯→ mRikn

nj ∝ [A]0 = [A]a

vf/d lkekU; vfHkfØ;k ds fy,

aA + bB ⎯→ mRikn

osx = k[A]a [B]b

mRØe.kh; vfHkfØ;k ij nzO; vuqikrh fØ;k dk fu;e iz;ksx djus ij

aA + bB  cC +dD

vxz vfHkfØ;k dk nj rf

rf = kf[A]a[B]b

vkSj foijhr vfHkfØ;k osQ izrh; dh nj, rb

rb = kb[C]c[D]d

;gk¡ ij kf vkSj kb vxz vkSj i'p vfHkfØ;k dk osx fLFkjkad gS

mRØe.kh;rk lkE; ij vxz vfHkfØ;k dk nj = i'p vfHkfØ;k dk nj

rf = rb

e;k kf[A]a[B]b = kb[C]c[D]d

iqu% O;ofLFkr djus ij

c d
f

eqm a b
b

k [C] [D]
=

k [A] [B]
k =

;gk¡ ij keqm = vfHkfØ;k dk lkE; fLFkjkad gS ;g lkanzrk lkE; fLaFkjkd Hkh dgykrk
gS vkSj Kc losQfrd ls fn;k tkrk gSA
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jklk;fud xfrdh;gk¡ ij uksV fd;k tk ldrk gS fd rnuq:ih vfHkdeZdksa dh lkanzrk ds ?kkarkd
ds inksa esa rf rFkk rb O;qÙkØe.kh; xq.kkad ds cjkcj gksrs gSa tks fd izR;sd fLFkfr
esa lR; ugha gksrk tSlk fd vki bdkbZ 14 esa ckn esa lh[ksxs blfy, lkE; fLaFkjkd
dk ;g O;qiUu lgh ugha gSA ge ;g lEcU/ Å"ekxfrdh; ls Hkh izkIr dj ldrs
gSa ;gk¡ bl lEcU/ dks lkE;rk fu;e :i esa Hkh viuk ldrs gSa tSlk fd vxyh
vfHkfØ;k esa o.kZu fd;k x;k gSA

11.7 lkE;&fu;e dk ek=kkRed i{k

11.7.1 lkE;&fu;e vkSj lkanz.k lkE;&fLFkjkad

fuEufyf[kr lkE; ij fopkj dhft,]

H
2
(g) + I

2
(g)  2HI (g)

lkE; ij H
2
, I

2
 rFkk HI dh lkUnzrk,¡ fLFkj gks tkrh gSaA iz;ksxkRed :i ls ;g Hkh ns[kk x;k gS

fd H
2
 vkSj I

2
 dh vkjfEHkd lkUnzrk,¡ pkgs oqQN Hkh gksa] lkUnz.k inksa dk fuEufyf[kr vuqikr

lnSo fLFkj jgrk gSA

2[HI]
Kc [H ][I ]2 2

=

;gk¡ [H
2
], [I

2
] vkSj [HI] Øe'k% H

2
, I

2
 rFkk HI dh eksyj lkUnzrk,¡ gSa vkSj K

e
 dks lkUnz.k

lkE;&fLFkjkad (concentration equilibrium constant) dgrs gSa] (dHkh&dHkh bls osQoy K

ls fu:fir fd;k tkrk gS)A lkèkkj.kr;k mRØe.kh; vfHkfØ;k osQ fy,

aA + bB  cC + dD

lkE; ij lkanz.k inksa dk fuEufyf[kr vuqikr fdlh fuf'pr rki ij lnSo fLFkj jgrk gSA

c d

a b

[C] [D]

[A] [B]
=cK

mi;qZDr lacaèk dks lkE;&fu;e (law of equilibrium) dgrs gSaA ;g è;ku nsus dh ckr gS
fd lkE;&fu;e esa lHkh lkanz.k eku] vfHkdkjdksa vkSj mRiknksa osQ lkE;&lkanz.k gksrs gSaA
lkE;&fu;e dk va'k (numerator), mRiknksa dh lkE; eksyj lkanzrkvksa dk xq.kuiQy gksrk
gSA izR;sd in jklk;fud lehdj.k esa ewy rRokuqikrh xq.kkad osQ ?kkr }kjk mfRFkr jgrk gSA
blh izdkj] gj (denominator) vfHkdkjdksa osQ blh izdkj osQ lkanzrk inksa dk xq.kuiQy gksrk
gSA
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jklk;fud xfrdh 11.7.2 nkc lkE;&fLFkjkad] Kp

lkE; fu;e esa] xSlksa osQ ekeys esa] eksyj lkanzrkvksa osQ LFkku ij xSlksa osQ vkaf'kd nkc dk

Hkh mi;ksx fd;k tk ldrk gS (D;kafd nksuksa ,d nwljs osQ vuqØekuqikrh gksrs gSa)A u, lkE;
fLFkjkad] K

P
, dks nkc lkE;&fLFkjkad dgrs gSA H

2
 vkSj I

2
 osQ chp vfHkfØ;k osQ fy, K

P

bl izdj izkIr gksrk gSA

2 2

2
HI

p
H I

p
K

p p
=

×

blesa P
HI

, 
2IP  vkSj 

2HP Øe'k% HI, I
2
 vkSj H

2
 osQ lkE; vkaf'kd nkc gSaA fdlh lkekU;

xSl izkoLFkk vfHkfØ;k osQ fy,

a A (g) + b B (g)  c C (g) + d D (g)

nkc lkE;&fLFkjkad bl izdkj fn;k tkrk gSA

c d
C D

p a b
A B

p p
K

p p

×
=

×

11.7.3 Kp vkSj Kc osQ chp lacaèk

lkE; ij lkekU; xSl izkoLFkk vfHkfØ;k osQ fy,

a A (g) + b B (g)  c C (g) + d D (g)

nkc vkSj lkanz.k lkE; fLFkjkad K 
p
 vkSj K

c
 bl izdkj gksrs gSaA

C D

A B

c d

p a b

p p
K

p p

×
=

×  rFkk 
c d

a b

[C] [D]
K

[A] [B]
=c

xSlh; inkFkZ i osQ fy,] inkFkZ xSl lehdj.k bl izdkj fy[k ldrs gSa %

p
i
V = n

i
RT

ftlesa p
i
 rFkk n

i
 Øe'k% mldk vkaf'kd nkc vkSj xSlh; feJ.k esa mldh ek=kk gS rFkk V vkSj

T mlosQ vk;ru vkSj rki gSa vkSj (R) xSl fLFkjkad gSA bl lacaèk dks bl izdkj fy[k ldrs

gSaA

         p
i 
= in

RT
V

 = c
i
 RT
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jklk;fud xfrdhftlesa c
i
, i dk eksyj lkUnz.k gS ftls eksy izfr yhVj esa O;Dr fd;k tkrk gSA bl lacaèk

dk mi;ksx K
P
 osQ O;atd esa vkaf'kd nkc inksa dks izfrLFkkfir djus osQ fy, fd;k tkrk

gSA

K
p

= 
c d

C D
a b

A B

(c RT) (c RT)

(c RT) (c RT)

= 
c d
C D
a b
A B

c c

c c
 (RT) (c + d) – (a + b)

eksyj lkUnzrkvksa osQ fy, lkekU;r% xq: dks"Bd laor&i¼fr dk mi;ksx djus ij]

K
p

= 
c d

a b

[C] [D]

[A] [B]  P R(n  – n )(RT) 

= gn
cK (RT)Δ

ftlesa Δn
g
 vfHkfØ;k esa xSlh; inkFkksZa dh ek=kk esa ifjorZu gS tks xSlh; mRiknksa dh ek=kk

n
P
 vkSj xSlh; vfHkdkjdksa dh ek=kk n

R
 osQ varj osQ cjkcj gksrk gSA

(i) fuEufyf[kr vfHkfØ;k esa

H
2
 (g) + I

2
 (g)  2HI (g)

n
P
 = mRikn dh ek=kk = 2

n
g
 = xSlh; vfHkdkjdksa H

2
 vkSj I

2
 dh ek=kk = 1+1 = 2

blfy, Δ n
g
 = n

P
 – n

R
 = 2 – 2 = 0

Δ n
g
 = 0

(ii) vfHkfØ;k esa

N
2 
(g) + 3H

2
 (g)  2NH

3
 (g)

n
P
 = 2, n

R
 = 1 + 3 = 4

vkSj Δ n
g
 = 2 – 4 = – 2

(iii) fuEufyf[kr vfHkfØ;k ftleas Bksl vkSj xSl gSa

CaCO
3
 (s)  CaO (s) + CO

2
 (g)

Δ n
g
 = 1

13.7.4 oqQN vfHkfØ;kvksa osQ lkE; fLFkjkad osQ O;atd

lkE; fu;e dk iz;ksx oqQN vfHkfØ;kvksa osQ fy, K
c
 vkSj K

p
 O;atd fy[kus osQ fy, fd;k

tk ldrk gSA
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jklk;fud xfrdh   11.8 lekaxh lkE;

(i) N2O4  dk vi?kVu

N
2
O

4
 (g)  2 NO

2
 (g)

2
2

c
2 4

[NO ]
K

[N O ]
=  ; K

p
 = 2

2 4

2
NO

p
N O

p
K

p
=

(ii) lYiQj MkbvkWDlkbM dk vkWDlhdj.k

2SO
2
 (g) + O

2
 (g)  2SO

3
 (g)

K
c
 = 

2
3
2

2 2

[SO ]

[SO ] [O ]
 ; K

p
 = 3

2 2

2
SO

2
SO O

p

p .p

(iii) ,slhfVd vEy dk ,FkkukWy osQ lkFk ,LVjhdj.k

CH
3
COOH (l) + C

2
H

5
OH (l)  CH

3
COOC

2
H

5
 (l) + H

2
O(l)

K
c
 = 3 2 5 2

3 2 5

[CH COOC H ][H O]

[CH COOH][C H OH]

bl vfHkfØ;k esa dksbZ xSl 'kkfey ugha gS blfy, K
p
 dk O;atd ugha fy[kk tk ldrk gSA

11.8.1 fo"kekaxh lkE;

fuEufyf[kr lkE; ij fopkj djsa

CaCO
3
 (s)  CaO (s) + CO

2
 (g)

lkE; fu;e osQ vuqlkj

K
c
 = 2

3

[CaO][CO ]

[CaCO ]

blesa CaCO
3
 vkSj CaO Bksl gSaA fLFkj rki ij 'kq¼ Bksl vFkok nzo dk lkanz.k fLFkj jgrk

gS] vr% mUgsa fo"kekaxh vfHkfØ;kvksa osQ lkE; fLFkjkad osQ O;atd esa ugha fy[kk tkrk gSA
bl vfHkfØ;k dk lkE; fLFkjkad bl izdkj fy[kk tkrk gSA

K
c
 = [CO

2
] vkSj K

p
 = PCO

2

fo"kekaxh lkE; osQ oqQN vkSj mnkgj.k fuEufyf[kr gSaA

(i) yksgs vkSj Hkki osQ chp vfHkfØ;k

3 Fe (s) + 4H
2
O (g)  Fe

3
O

4
 (s) + 4H

2
 (g)
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jklk;fud xfrdh

K
c
 = 

4
2

4
2

[H ]

[H O]
; K

p
 = 2

2

4
H

4
H O

p

p

(ii) nzo&ok"i lkE;

H
2
O(l)  H

2
O (g)

K
c
 = [H

2
O; g] ; K

p
 = PH

2
O

11.9 lkE; fLFkjkad osQ vfHky{k.k

11.9.1 lkE; fLFkjkad vkSj jklk;fud lehdj.k

jklk;fud lkE; dk O;atd ml fofèk ij fuHkZj djrk gS ftlesa mls fu:fir djus okyk
jklk;fud lehdj.k fy[kk tkrk gSA vfHkfØ;k osQ fy,

H
2
 (g) + I

2
 (g)  2HI (g)

lkE; fLFkjkad K dks bl izdkj fn;k tkrk gSA

 K = 
2

2 2

[HI]

[H ][I ]

tc bl vfHkfØ;k dks fuEufyf[kr izdkj ls fy[kk tkrk gS]

(d) 
1

2
 H

2
 (g) + 

1

2
 Ι2 (g)  HI (g)

rc laxr lkE; fLFkjkad K bl izdkj fn;k tkrk gSA

K
1
 = 

1 1

2 2
2 2

[HI]

[H ] [I ]

;g ns[kk tk ldrk gS fd nks lkE; fLFkjkad K vkSj K
1
 bl izdkj lacafèkr gSaμ K

1
 = K

([k) tc vfHkfØ;k mRØe :i ls fy[kh tkrh gSA

2HI (g)  H
2 
(g) + I

2
 (g)

K
2
 = 2 2

2

[H ][I ]

[HI]

;gk¡ ij ;g bl izdkj ns[kh tk ldrh gS

K
2
 = 

1

K
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jklk;fud xfrdh blh izdkj dk lacaèk nkc lkE; fLFkjkad K
p
esa Hkh ik;k tkrk gSA bl izdkj lkE;&fLFkjkad

dk O;atd bl ckr ij fuHkZj djrk gS fd vfHkfØ;k osQ jklk;fud lehdj.k dks fdl
:i esa O;Dr fd;k tkrk gSA

11.9.2 lkE;&fLFkjkad osQ ek=kd

lkE;&fLFkjkad K
c
 vkSj K

p
 osQ ek=kd bl ckr ij fuHkZj djrs gSa fd vfHkfØ;k osQ nkSjku inkFkZ

dh ek=kk esa dksbZ ifjorZu gksrk gS ;k ughaA

(d) vfHkfØ;k,¡ ftuesa inkFkksZ± dh ek=kk esa dksbZ ifjorZu ugha gksrk gS] vFkkZr~
Δ n = 0.

,slh vfHkfØ;kvksa osQ lkE;&fLFkjkad K dk dksbZ ek=kd ugha gksrk gSA mnkgj.k osQ fy,
H

2
 vkSj I

2
osQ chp vfHkfØ;k esa

H
2
 (g) + I

2
 (g)  2HI (g)

K
c
 = 

2

2 2

[HI]

[H ][I ]
K

p
 = 

2 2

2
HI

H I.

p

p p

K
c
 = 

1 2

1 1

(mol L )

(mol L )(mol L )

−

− − K
p
 = 

2bar

(bar)(bar)

blfy, ,slh fLFkfr;ksa esa K
p
 rFkk  K

c
 dk dksbZ ek=kd ugha gksrkA

([k) vfHkfØ;k,¡ ftuesa inkFkksZa dh ek=kk esa ifjorZu gksrk gS] vFkkZr~ Δ n ≠ 0.

,slh vfHkfØ;kvksa osQ lkE;&fLFkjkad osQ ek=kd gksrs gSa tks inkFkksZa dh ek=kkvksa osQ ifjorZu
ij fuHkZj djrs gSaA

mnkgj.kkFkZ]

N
2
 (g) + 3H

2
 (g)  2NH

3
 (g)

Δ n = 
p Rn nΔ − Δ

  = 2 – 4 = – 2

bl vfHkfØ;k osQ fy, K
c
 osQ ek=kd (mol L–1)–2 ;k L2 mol–2 rFkk K

p
 osQ ek=kd bar–2 gksaxs]

tSls fd uhps fn[kk;k x;k gSA

bl izdkj dh vfHkfØ;kvksa osQ fy, lkE;&fLFkjkad]

K
c
 = 

2
3

3
2 2

[NH ]

[N ][H ]
K

p
 = 3

2 2

2
NH

3
N H

p

p p×
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jklk;fud xfrdh

K
c
 = 

1 2

1 1 3

(mol L )

(mol L )(mol L )

−

− −   = (mol L–1)–2  = L2 mol–2

K
p
 = 

2

3

nkc

nkc - nkc
 = nkc–2 = bar – 2

vfHkfØ;k] PCl
5
 (g)   PCl

3
 (g) + Cl

2
 (g)

osQ fy,] Δn = 2 – 1 = 1. blfy,

K
c
 rFkk K

p
 osQ ek=kd Øe'k%

K
c
 = mol L–1  rFkk  K

p
 = bar gksaxsA

11.9.3 K osQ ifjek.k dh lkFkZdrk

fdlh vfHkfØ;k osQ fy, lkE;&fLFkjkad dk ,d fn, x, rkieku ij fu;r vfHkyk{kf.kd
eku gksrk gSA vkjfEHkd lkUnzrk vkSj nkc esa ifjorZu rFkk mRizsjd dh mifLFkfr ls lkE;&fLFkjkad
osQ eku esa dksbZ varj ugha gksrk gSA fdUrq ;fn rki esa ifjorZu vk, rks lkE;&fLFkjkad dk
eku Hkh ifjofrZr gks tkrk gSA

lkE;&fLFkjkad dk ifjek.k ml lhek dh eki gksrk gS tgk¡ rd] lkE; izkIr gksus ls igys]
vfHkfØ;k gksrh gSA ;fn lkE;&feJ.k esa vfHkdkjdksa dh vis{kk mRikn vfèkd ek=kk esa fo|eku
gksa rks K dk ifjek.k vfèkd gksrk gSA fuEufyf[kr vfHkfØ;k osQ fy,]

H
2
 (g) + I

2
 (g)  2 HI (g) 298 K ij  K

c
 = 90

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

2
 (g)  1000 K ij K

c
 = 2.2 × 1022

nwljh vfHkfØ;k osQ fy, K
C
 dk eku cgqr vfèkd gksuk ;g n'kkZrk gS fd lkE; osQ le;

ij mRiknksa dh ek=kk vfHkdkjdksa dh ek=kk ls cgqr vfèkd gSA bl izdkj] lkE;&fLFkjkad dk
ifjek.k lkE; dh fLFkfr osQ ckjs esa crkrk gSA

11.9.4 lkE;&fLFkjkadkas dk ifjdyu

;fn lkE;&lkUnzrk,¡ vFkok vkaf'kd nkc Kkr gksa ;k fn, x, vk¡dM+kas ls mUgsa izkIr fd;k
tk losQ rks lkE;&fLFkjkadksa K

c
 rFkk K

p
 dks ifjdfyr fd;k tk ldrk gSA fuEufyf[kr mnkgj.kksa

esa] ;s ifjdyu djus n'kkZ, x, gSaA

mnkgj.k 11.1 : fuEufyf[kr vfHkfØ;k osQ fy, lkE;&fLFkjkad dh x.kuk dhft,]

A (g) + B (g)  C (g) + D (g)

fn;k gS % lkE; ij] 1 yhVj osQ ik=k esa A dk 1 eksy] B osQ 0-5 eksy] C osQ 0-3 eksy
rFkk D osQ 10 eksy mifLFkr gSaA
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jklk;fud xfrdh gy : lkE; fu;e ls]

K
c
 = 

[C][D]

[A][B]

pw¡fd ik=k dk vk;ru 1 yhVj gS] blfy, A, B, C rFkk D dh lkanzrk,¡ muosQ eksyksa dh
la[;k osQ cjkcj gksaxhA blfy,

[A] = 1 mol L–1, [B] = 0.5 mol L–1, [C] = 3.0 mol L–1 rFkk [D] = 10 mol L–1

      K
c 
= 

1 1

1 1

(3.0 mol L ) (10 mol L )

(1 mol L ) (0.5 mol L )

− −

− −  = 
3.0 10

1 0.5

×
×

 = 60

mnkgj.k 11.2 : 298 K ij fd, x, ,d iz;ksx esa] ,d 2 yhVj osQ ÝykLd esa NOCl

osQ 4-0 eksy fy, x,A lkE; izkIr gksus ij NO osQ 1-32 eksy izkIr gq,A 298K ij fuEufyf[kr
vfHkfØ;k osQ fy,] K

C
 dk eku ifjdfyr dhft,A

2 NOCl (g)  2 NO (g) + Cl
2
 (g)

gy% lkE;&lkanzrkvksa dk ifjdyu %

(i) [NO] = 
NO oQs  ekys kas dh l[a ;k

vk;ru
 = 

1.32 mol

2L
 = 0.66 mol L–1

(ii) [Cl
2
] = 2Cl oQs  ekys kas dh l[a ;k

vk;ru
 = 

1
(NO

2
)oQs  ekys ksa dh l[a ;k

vk;ru

       = 
1.32 mol

2 2L×
 = 0.33 mol L–1

(iii) [NOCl] = 
NOCl oQs  ekys ksa dh l[a ;k

vk;ru
 = 

( )vkjfEHkd ekys & vi?kfVr ekys

vk;ru

               = 
(4.0 –1.32) mol

2 L
  = 

2.68mol

2 L
 = 1.34 mol L–1

vfHkfØ;k] 2NOCl (g)  2NO (g) + Cl
2
 (g) osQ fy,]

K
c
 = 

2
2

2

[NO] [Cl ]

[NOCl]
 = 

1 2 1

1 2

(0.66 mol L ) (0.33 mol L )

(1.34 mol L )

− −

−  = 
2

2

(0.66) 0.33

(1.34)

×

     = 0.080 mol L–1

K
c
 = 0.080 mol L–1
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jklk;fud xfrdhmnkgj.k 11.3 : 713K ij ,d yhVj èkkfjrk okys ik=k esa HI osQ 2 eksyksa dks lkE; izkIr
gkus rd xeZ fd;k x;kA lkE; ij 25% HI fo;ksftr gqvk ik;k x;kA vfHkfØ;k osQ fy,
K

c
 rFkk K

P
 dk eku ifjdfyr dhft,A

gy % HI osQ vkjfEHkd eksy = 2

lkE; ij HI osQ fo;ksftr eksy = 
25 2

100

×
 = 0.5 mol

lkE; ij HI osQ eksy = 2.0 – 0.5 = 1.5  mol

HI dk fo;kstu bl izdkj gksxk]

2HI (g) H
2
 (g) + I

2
 (g)

vkjfEHkd eksy 2 0 0

lkE; ij eksy (2 – 0.5) 0.25 0.25

1.5 mol 0.25 mol 0.25 mol

vfHkfØ;k&ik=k dk vk;ru 1 L 1 L 1 L

lkE; lkUnzrk 1.5 mol L–1 0.25 mol L–1 0.25 mol L–1

vfHkfØ;k osQ fy,

       K
c
 = 2 2

2

[H ][I ]

[HI]
 = 

1 1

1 2

(0.25 mol L ) (0.25 mol L )

(1.5 mol L )

− −

−  = 
2

2

(0.25)

(1.5)
 = 0.028

blh izdkj] K
p
 = K

c
 gn( )RT Δ

bl vfHkfØ;k osQ fy, Δn
g
 = n

p
 – n

R
 = 2 – 2 = 0

∴ K
p
 = K

c
 = 0.028

mnkgj.k  11.4 : fuEufyf[kr vfHkfØ;k osQ fy,]

COCl
2
  CO + Cl

2
, K

P 
dk eku ,VekWfLiQ;j rFkk Nm–2 esa Kkr dhft,A

fn;k gS % COCl
2
, CO rFkk Cl

2
 osQ lkE; vkaf'kd nkc Øe'k% 0-20] 0-26 ,VekWfLiQ;j

gSaA

(1 ,VekWfLiQ;j = 101300 Nm–2)

gy : (i) ,VekWfLiQ;j (atm) esa K
p
 dk eku

COCl
2
(g) 

 
 CO (g) + Cl

2
 (g)
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jklk;fud xfrdh

       K
p
 = 2

2

co Cl

COCl

p p

p

×
 = 

0.16 0.26

0.20

×
 ,VekWfLiQ;j (atm) = 0.21 (atm)

(ii) Nm–2 esa K
p
 dk eku

K
p
 = 0.21 atm vkSj 1 atm = 101300 Nm–2

      ∴   K
p
 = (0.21 atm) (101300 Nm–2 atm–1) = 21273 Nm–2

mnkgj.k 11.5 : 300 K ij ,FkkukWy vkSj ,slhfVd vEy osQ eksyksa dh leku la[;k ijLij
feykus ij] lkE; izkIr gksus rd izR;sd osQ nks&frgkbZ Hkkx us ijLij vfHkfØ;k dj yh FkhA
uhps nh xbZ vfHkfØ;k dk lkE;&fLFkjkad ifjdfyr dhft,A

CH
3
COOH (l) +  C

2
H

5
OH (l)  CH

3
COOC

2
H

5
 (l) + H

2
O (l)

gy : ekuk vkjEHk esa ,FkkukWy rFkk ,slhfVd vEy osQ izR;sd osQ n eksy feyk, x,A

izR;sd osQ vfHkfØf;r eksyksa dh la[;k = 
2

3
n

ekuk vfHkfØ;k feJ.k dk vk;ru = V yhVj gSA

 CH
3
COOH (l) + C

2
H

5
OH (l)  CH

3
COOC

2
H

5
(l) + H

2
O(l)

vkjfEHkd eksy n n 0 0

lkE; lkanzrk (mol esa) (n – 
2

3
n) (n – 

2

3
n)

2

3
n

2

3
n

1

3
n

1

3
n

2

3
n

2

3
n

lkE; lkUnzrk
3V

n

3V

n 2

3V

n 2

3V

n

       K
c
 = 3 2 5 2

3 2 5

[CH COOC H ][H O]

[CH COOH][C H OH]
 = 

2 2
3V 3V

3V 3V

⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠
⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

n n

n n
 = 2 × 2 = 4

       K
c
 = 4

ikBxr iz'u 11.2

1. fuEufyf[kr mRØe.kh; vfHkfØ;k

2A + B  3C + 3D

osQ fy, lkE; fLFkjkad dk O;atd fyf[k,A
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jklk;fud xfrdh2. K
p
 rFkk K

c
 dk ijLij lacaèk D;k gksrk gS\

3. (i)  fuEufyf[kr lehdj.kksa osQ fy, lkE;&fu;e iz;qDr dhft, rFkk K
p
 ,oa K

c
 osQ fy,

O;atd fyf[k,A

(d) CO
2
 (g) + H

2
 (g)  CO (g) + H

2
O (g)

([k) I
2
 (s)  I

2
 (g)

(ii) mijksDr lehdj.k osQ fy, K
p
 rFkk K

c
 osQ fy, O;atd fyf[k,A

4. fuEufyf[kr vfHkfØ;kvksa osQ fy,]

(i) N
2
 (g) + 3H

2
 (g)  2NH

3
 (g)

(ii) 
1

3
N

2
(g) + H

2
(g)  

2

3
NH

3

lkE; fLFkjkad Øe'k% K
1
 rFkk K

2
 gSaA muosQ ijLij lacaèk crkb,A

5. lkE;&fLFkjkad osQ ifjek.k dh lkFkZdrk D;k gS\

11.10 lkE;koLFkk dks izHkkfor djus okys dkjd

eku yhft, fd ,d vfHkfØ;k lkE;koLFkk dks izkIr djrh gS rHkh oqQN ifjfLFkfr;k¡ tSls
lkUnzrk,¡] rki] nkc vkfn ifjofrZr gks tkrh gSaA D;k blls lkE;koLFkk izHkkfor gksxh\ ;fn
gk¡ rks oSQls\

bl Hkkx esa] ge bl izdkj osQ iz'uksa dks le>saxsA

lkE;koLFkk vxz rFkk i'p vfHkfØ;k osQ chp xfr'khy larqyu esa jgrh gSA bl larqyu dks
lkUnzrk] rki vFkok nkc esa ifjorZu djosQ fo{kqCèk fd;k tk ldrk gSA ,slk djus ij ra=k esa oqQN
'kq¼ (usV) ifjorZu gks tkrk gSA ifjorZu dh fn'kk dh izkxqfDr yk&'kkrSfy, fu;e dh lgk;rk
ls dh tk ldrh gSA

11.10.1 yk&'kkrSfy, dk fu;e

bl fu;e osQ vuqlkj] ;fn lkanzrk] nkc vFkok rki esa ifjorZu djosQ lkE; ij
fdlh ra=k dks fo{kqCèk fd;k tkrk gS rks mlesa ml fn'kk esa ^usV* ifjorZu gksrk gS
tks fo{kksHk dkjd osQ izHkko dks de dj nsA

bl fu;e dks fofHkUu fLFkfr;ksa esa iz;qDr fd;k tk ldrk gSA

11.10.2 lkanzrk esa ifjorZu

ukbVªkstu rFkk gkbMªkstu ls veksfu;k osQ cuus dh izfØ;k esa lkE;koLFkk ij fopkj dhft,A

N
2
(g) + 3H

2
(g)  2NH

3
(g),  ΔH = –92.4 kJ mol–1
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jklk;fud xfrdh lkE;&fcUnq ij ukbVªkstu] gkbMªkstu rFkk veksfu;k dh lkUnzrk,¡ fLFkj gks tkrh gSaA vc ;fn
vfHkdkjdksa ;k veksfu;k dh oqQN ek=kk esa o`f¼ vFkok deh dj nh tk, rks mudh lkUnzrk,¡
ifjofrZr gks tk,¡xh rFkk lkE; fo{kqCèk gks tk,xkA

(i) fdlh vfHkdkjd dh lkanzrk esa o`f¼ : tc ukbVªkstu ;k gkbMªkstu ls fdlh dh Hkh

lkUnzrk esa o`f¼ dh tkrh gS] ,d ̂ usV* vxz vfHkfØ;k gksrh gS ftlls feyk, x, vfHkdkjd
(fo{kksHkdkjd) dh oqQN ek=kk mi;ksx gks tkrh gSA

(ii) fdlh mRikn dh lkanzrk esa o`f¼ : ;fn mRikn veksfu;k dh lkanzrk esa o`f¼ dh tkrh

gS rks ,d ^usV* i'p vfHkfØ;k gksxh ftlls feykbZ xbZ veksfu;k dk mi;ksx gks tkrk gSA

11.10.3 nkc esa ifjorZu

nkc esa ifjorZu] xSlh; izkoLFkkvksa osQ lkE; dks izHkkfor djrk gSμ pkgs os lekaxh ra=k esa

gksa vFkok fo"kekaxh ra=k esaA

xSlh; ra=kksa esa yk&'kkrSfy, fu;e dk vè;;u fuEufyf[kr :iksa esa fd;k tkrk gS%

(i) tc ra=k esa mRiknksa osQ eksyksa dh la[;k vfHkdkjdksa osQ eksyksa ls vfèkd gks tSlk fd

fuEufyf[kr ra=k esa gSA

N
2
O

4
(g)  2NO

2
(g)

;fn rki dks fLFkj j[krs gq, oqQy nkc esa o`f¼ dh tk, rks vk;ru esa deh gksrh gS vFkkZr~

eksyksa dh la[;k izfr vk;ru c<+ tk,xhA lkE; esa ,d ^usV* ifjorZu ml fn'kk esa gksxk
ftlesa eksyksa dh la[;k de gks vFkkZr~ i'p fn'kk esaA

(ii) tc mRiknksa osQ eksyksa dh la[;k vfHkdkjdksa osQ eksyksa dh la[;k ls de gks] tSlk fd

fuEufyf[kr fLFkfr esa gS]

N
2
(g) + 3H

2
(g)  2NH

3
(g)

yk&'kkrSfy, fu;e osQ vuqlkj oqQy nkc esa o`f¼] lkE; esa ml fn'kk esa ,d ^usV* ifjorZu

yk,xh ftl rjiQ oqQy eksyksa dh la[;k esa deh dh tk losQ vFkkZr~ mRiknksa dh fn'kk esa
tgk¡ Δn

g
 = –2. lEiw.kZ nkc esa deh] lkE; esa ml fn'kk esa ^usV* ifjorZu yk,xh tgk¡ eksyksa

dh oqQy la[;k esa o`f¼ gksrh gS vFkkZr~ i'p fn'kk esaA

(iii) tc vfHkdkjdksa rFkk mRiknksa osQ eksyksa dh oqQy la[;k esa ifjorZu u gks] tSlk fd
fuEufyf[kr lkE; dh fLFkfr esa gS] rks nkc dks ifjofrZr djus ij lkE;koLFkk esa dksbZ ^usV*

ifjorZu ugha gksrk gSA

H
2
(g) + I

2
(g)  2HI (g)
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jklk;fud xfrdh11.10.4 rki esa ifjorZu

yk&'kkrSfy, fu;e osQ vuqlkj tc rki esa ifjorZu fd;k tkrk gS (rki c<+k;k tkrk gS vFkok
?kVk;k tkrk gS) rks lkE; ra=k Å"ek dh ek=kk esa ifjorZu dks fujLr djus osQ fy, vfHkfØf;r
gksrk gSA ;|fi lkE; esa ^usV* ifjorZu vfHkfØ;k dh Å"ek'kks"kh vFkok Å"ek{ksih izo`Qfr
}kjk fuèkkZfjr gksrk gSA

(i) Å"ek{ksih lkE; : fuEufyf[kr Å"ek{ksih izo`Qfr osQ lkE; ra=k osQ fy,]

N
2
(g) + 3H

2
(g)  2NH

3
(g); ΔH = – 92.4 kJ mol–1

yk&'kkrSfy, fu;e osQ vuqlkj] rki esa o`f¼ ls lkE;&ra=k esa ^usV* ifjorZu ml fn'kk esa
gksxk tgk¡ ;g vfrfjDr Å"ek vo'kksf"kr gks tk,A ;g ^usV* ifjorZu i'p fn'kk esa gksxk
vkSj oqQN veksfu;k fo?kfVr gksdj ukbVªsktu vkSj gkbMªkstu cuk,xhA blh izdkj] ;fn rki
esa deh dh tk, rks lkE; vxz fn'kk dh vksj tk,xkA

(ii) Å"ek'kks"kh lkE;

N
2
(g) + O

2
(g)  2NO(g); ΔH = + 180.7 kJ mol–1

;fn rki esa o`f¼ dh tk, rks vfrfjDr Å"ek vfHkdkjdksa }kjk vo'kksf"kr dj yh tk,xh
rFkk lkE; esa ^usV* ifjorZu vxz fn'kk esa gksxkA ;fn rki esa deh dh tk, rks ;g lkE;
esa i'p fn'kk esa ^usV* ifjorZu yk,xkk vFkkZr~ ml fn'kk esa tgk¡ ;g Å"ek{ksih gSA

mRizsjd dh mifjLFkfr : bldk lkE; ij dksbZ izHkko ugha iM+rk gSA ;|fi ;g lkE; izkIr
djus dh xfr esa o`f¼ esa lgk;rk djrk gSA

11.10.5 yk&'kkrSfy, fu;e osQ vuqiz;ksx

bls HkkSfrd rFkk jklk;fudμ nksuksa izdkj osQ lkE;ksa osQ fy, iz;qDr fd;k tk ldrk gSA

(d) HkkSfrd lkE;

(1) ciQZ dk fi?kyuk

ciQZ  ikuh (ty) ΔH = + 6 kJ mol–1

ciZQ dk ty esa ifjorZu Å"ek{ksih izØe gSA yk&'kkrSfy, fu;e osQ vuqlkj ;fn rki esa
o`f¼ dh tk, rks ^usV* ifjorZu vxz&fn'kk esa gksxk ftlls oqQN ciQZ fi?ky dj ty cu
tk,xhA tc lkE;&ra=k ij nkc c<+k;k tk, rks vk;ru esa deh vk,xhA yk&'kkrSfy, fu;e
osQ vuqlkj] lkE; esa ^usV* ifjorZu vxz fn'kk esa gksxk rFkk ciQZ fi?kyrh gSA blfy,] ciQZ
nkc esa o`f¼ ij fi?kyrh gSA

(2) ty dk ok"iu

ty (l)  ty (ok"i)  ΔH = + ve
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jklk;fud xfrdh bl izØe esa vk;ru esa cgqr vfèkd o`f¼ gksrh gS D;ksafd Δn
g
 = 1 – 0 = + 1, vkSj blesa

Å"ek dk vo'kks"k.k gksrk gSA

rki esa o`f¼ ls vfèkd ok"i curs gSa pw¡fd Δn
g
 = + 1 (Å"ek'kks"kh izØe)A vr% nkc esa o`f¼

osQ ifj.kkeLo:i lkE; esa ^usV* ifjorZu i'p fn'kk esa gksrk gS] D;ksafd ty osQ fuf'pr
nzO;eku osQ fy, ty&ok"iksa dk vk;ru] nzo ty ls cgqr vfèkd gksrk gSA

(3) foys;rk lkE;

;g lkE; bl izdkj gS]

foys; (s)  foys; (foy;u)

foy;uhdj.k izØe m"ek'kks"kh vFkok m"ek{ksih gks ldrk gSA KCl, KNO
3
 rFkk NH

4
Cl tSls

foys;ksa osQ ekeys esa ΔH èkukRed (Å"ek'kks"kh) gksrk gS] vr% xje djus ij vfèkd foys;
inkFkZ ?kqysxkA bl izdkj] rki esa o`f¼ ls foys;rk c<+ tkrh gSA KOH rFkk NaOH tSls foys;
inkFkks± osQ ekeys esa ΔH Í.kkRed (Å"ek{ksih) gksrk gS vkSj mudh foys;rk xeZ djus ij
de gks tkrh gSA

([k) jklk;fud lkE;

(1) veksfu;k&la'ys"k.k osQ fy, vuqowQy ifjfLFkfr;k¡ % bl vfHkfØ;k dk vR;ar
vkS|ksfxd egRo gSA veksfu;k & la'ys"k.k osQ nkSjku] ,slh ifjfLFkfr;k¡ cuk, j[kh tkrh gSa
tks ^usV* vxz vfHkfØ;k esa lgk;d gksrh gSaA ;s ifjfLFkfr;k¡ gSa& fuEu rki vkSj mPp nkcA
mRizsjd feykus ls vfHkfØ;k rhoz xfr ls gksrh gSA blosQ lkFk gh ukbVªkstu vkSj gkbMªkstu
xSlksa dh vkiwfrZ vfHkfØ;k d{k esa yxkrkj dh tkrh gS vkSj veksfu;k dks yxkrkj i`Fkd
djrs tkrs gSaA bu lHkh ls ra=k ij ,d izdkj dk ncko gksrk gS vkSj lkE; izkIr ugha gksus
ikrk] ftlls veksfu;k dk la'ys"k.k yxkrkj gksrk jgrk gSA

m|ksxksa esa] ;g vfHkfØ;k vfr lw{e foHkkftr yksgs (mRizsjd) vkSj ekWfyCMsue (oèkZd)
dh mifLFkfr esa 4500C rki ij vkSj 200 atm nkc ij djokbZ tkrh gSA

(2) SO3 dk fuekZ.k

vfHkfØ;k

2SO
2
 (g) + O

2
 (g)  2SO

3
 (g) ; ΔH = Í.kkRed

;g vfHkfØ;k Å"ek{ksih gS vkSj Δn
g
 = 2 – 3 = – 1. mRizsjd dh mifLFkfr esa mPp nkc rFkk

fuEu rki ls SO
3
 osQ fuekZ.k esa lgk;rk feyrh gSA

(3) NO dk fuekZ.k

vfHkfØ;k

N
2
 (g) + O

2
 (g)  2NO (g) ; ΔH = èkukRed]
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jklk;fud xfrdh;g vfHkfØ;k Å"ek'kks"kh gS vkSj Δn
g
 = 2 – 2 = 0 gSA bl vfHkfØ;k ij nkc esa ifjorZu dk

dksbZ izHkko ugha iM+rk gSA mi;qDr mRizsjd dh mifLFkfr lgk;d gksrh gSA

       ikBxr iz'u 11.3

1. yk&'kkrSfy, fu;e D;k gS\

2. lkE; ij fdlh ra=k dks izHkkfor djus okys dkjd dkSu&dkSu gSa\

3. tc rki vkSj nkc de dj fn, tk,¡ rks mudk Bksl&ok"i lkE; ij D;k izHkko iM+sxk\

4. (d) fuEufyf[kr vfHkfØ;k esa

A (g) + 2B (g)  C (s) + D (g) ; ΔH = /ukRed

uhps fn, dkjdksa esa ls fdl dkjd ls ^usV* vxz vfHkfØ;k gksxh\

(i) C dks feykus ls

(ii) A dks feykus ls

(iii) nkc esa deh

(iv) rki esa o`f¼

([k) C vkSj D osQ cuus osQ fy, lcls vuqowQy ifjfLFkfr;k¡ crkb,A

vkius D;k lh[kk

fuf'pr ifjfLFkfr;ksa esa dksbZ jklk;fud vfHkfØ;k rc mRØe.kh; dgykrh gS tc
vfHkdkjdksa }kjk mRiknksa osQ fuekZ.k osQ lkFk&lkFk mRikn Hkh ijLij vfHkfØ;k djosQ
vfHkdkjd cuk,A

mRØe.kh; vfHkfØ;k,¡ iw.kZ ugha gksrh gSa vkSj lkE;koLFkk dh fLFkfr izkIr dj ysrh
gSaA lkE;koLFkk rc izkIr gksrh gS tc nks foijhr izØe ,d nj ls gksrs gSaA

lkE; LFkkfir gks tkus osQ ckn ra=k osQ LFkwy xq.kèkeks± esa ifjorZu ugha gksrk gSA

vuqRØe.kh; vfHkfØ;k,¡ okLro esa mRØe.kh; vfHkfØ;k,¡ gh gksrh gSa ftuesa lkE;
rc izkIr gksrk gS tcfd vfHkdkjdksa dh ux.; ek=kk fcuk vfHkfØ;k fd, 'ks"k jg
tkrh gSA

jklk;fud lkE; xfrd gksrk gSA mls lao`r ra=k esa fdlh Hkh vksj ls fØ;k vkjaHk dj
izkIr fd;k tk ldrk gSA
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jklk;fud xfrdh ;fn lkE; nks HkkSfrd ifjorZuksa osQ iQyLo:i izkIr gks rks mls HkkSfrd lkE; dgrs
gSa fdUrq ;fn lkE; nks foijhr jklk;fud ifjorZuksa osQ iQyLo:i izkIr gks rks mls
jklk;fud lkE; dgrs gSaA

izkoLFkk dksbZ lekax ra=k vFkok ra=k dk fgLlk gksrk gS ftldk leku la?kVu vkSj ,dleku
xq.kèkeZ gksrs gSaA ;g HkkSfrd voLFkk ls fHkUu gksrk gSA

ftl ra=k esa osQoy ,d izkoLFkk gksrh gS mls lekaxh ra=k dgrs gSa vkSj ftl ra=k esa
,d ls vfèkd izkoLFkk,¡ gksrh gSa mls fo"kekaxh ra=k dgrs gSaA

jklk;fud lkE; lekaxh Hkh gks ldrk gS vkSj fo"kekaxh Hkh tcfd HkkSfrd lkE; lnSo
fo"kekaxh gksrk gSA

aA + bB  cC + dD lkekU; vfHkfØ;k osQ fy, lkE; fu;e osQ vuqlkj lkE; fLFkjkad]
K fuEufyf[kr O;atd }kjk izkIr gksrk gSA

K = 
c d

a b

[C] [D]

[A] [B]

tc K
 
 osQ ifjdyu osQ fy, eksyj lkUnzrkvksa dk mi;ksx fd;k tkrk gS rks lkUnzrk

lkE; fLFkjkad K
C
 izkIr gksrk gSA 'kq¼ Bkslksa vkSj nzoksa osQ lkUnz.k fLFkj gksrs gSa vkSj mUgsa

K
C
 osQ O;atd esa 'kkfey ugha fd;k tkrk gSA

xSlh; ra=kksa esa] xSlksa dh lkUnzrk dks muosQ vkaf'kd nkcksa osQ :i esa O;Dr fd;k tkrk
gSA bl izdkj] izkIr lkE; fLFkjkad] nkc lkE; fLFkjkad K

P
 dgykrk gSA

K
p
 vkSj K

c
 osQ chp lacaèk gksrk gS% K

P
 = K

c
 gn( )RT Δ  ftlesa Δn

g
 vfHkfØ;k osQ nkSjku

xSlh; inkFkks± osQ eksyksa dh la[;k esa ifjorZu gSA

lkE; fLFkjkad dk O;atd bl ckr ij fuHkZj djrk gS fd vfHkfØ;k dk jklk;fud
lehdj.k fdl izdkj fy[kk tkrk gSA

lkE; fLFkjkad dk ifjek.k bl ckr dk eki gksrk gS fd vfHkfØ;k iw.kZrk fLFkfr osQ
fdruh fudV gSA

K osQ ek=kd vfHkfØ;k osQ nkSjku inkFkkss± osQ eksyksa dh la[;k esa ifjorZu ij fuHkZj djrs gSaA

lkUnzrk] nkc vkSj rki] lkE;&ra=kksa dks izHkkfor dj ldrs gSaA xq.kkRedr% bl izHkko
dh izkxqfDr yk&'kkrSfy, fu;e }kjk dh tk ldrh gSA bl fu;e osQ vuqlkj lkUnzrk]
nkc vkSj rki esa ifjorZu dj tc fdlh ra=k dk lkE; fo{kqCèk fd;k tkrk gS rks ml
fn'kk esa ^usV* ifjorZu gksrk gS tks fo{kksHk dkjd osQ izHkko dks lekIr dj nsA

oqQN jklk;fud vfHkfØ;kvksa esa lkUnzrk vkSj nkc esa ifjorZu gksrs gSa fdUrq lkE;&fLFkjkad
osQ eku esa dksbZ ifjorZu ugha gksrk gSA

mRizsjd ls lkE; fLFkjkad esa dksbZ ifjorZu ugha gksrk gS ;g osQoy lkE;koLFkk 'kh?kz
izkIr djus esa lgk;rk djrk gSA

rki ifjorZu ls lkE; fLFkjkad osQ eku esa ifjorZu gksrk gSA
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jklk;fud xfrdh

       ikBkar iz'u

1. mRØe.kh; vkSj vuqRØe.kh; vfHkfØ;kvksa ls vki D;k le>rs gSa\ izR;sd dk ,d
mnkgj.k nhft,A

2. HkkSfrd lkE; D;k gksrk gS\

3. lkE;koLFkk osQ vfHky{k.k crkb,A

4. D;k izkoLFkk vkSj HkkSfrd voLFkk leku gksrh gSa\ izR;sd dk ,d mnkgj.k nsdj vius
mÙkj dks Li"V dhft,A

5. lekaxh vkSj fo"kekaxh ra=kksa esa fdl izdkj fHkUurk gksrh gS\ fuEufyf[kr esa dkSu&ls lekaxh
ra=k gSa\

(d) nzo  ok"i

([k) N
2
O

4
 (g)  2NO

2
 (g)

(x) NH
4
Cl (s)  NH

3
 (g) + HCl (g)

(?k) CH
3
COOH (l) + C

2
H

5
OH (l)  CH

3
COOC

2
H

5
 (l) + H

2
O (l)

6. K
p
 vkSj K

c
 D;k gksrs gSa\ muosQ chp lacaèk crkb,A

7. fuEufyf[kr osQ fy, K
c
 dk O;atd fyf[k,A izR;sd osQ fy, ek=kd Hkh crkb,A

(d) N
2
O

5
 (g)  2NO

2
 (g) + 

1

2
O

2
 (g)

([k) CH
4
 (g) + H

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

2
 (g)

(x)  FeCl
3
 (aq) + 3NH

4
SCN (aq)  Fe (SCN)

3
(aq) + 3NH

4
Cl (aq)

8. fuEufyf[kr vfHkfØ;kvksa osQ fy, K
p
 osQ fy, O;atd fyf[k,A izR;sd osQ fy,

(,VekWfLiQ;j esa) K osQ ek=kd crkb,A

(d) CO
2
 (g) + H

2
 (g)  CO (g) + H

2
O (l)

([k) 3Fe(s) + 4H
2
O(l)  Fe

3
O

4
 (s) + 4H

2
 (g)

(x) 2SO
3
 (g)  2SO

2
 (g) + O

2
 (g)

9. fuEufyf[kr vfHkfØ;k osQ fy, K
c
 vkSj K

p
 osQ chp lacaèk crkb,A

CaCO
3
 (s)  CaO (s) + CO

2
 (g)

10. K
p
 vkSj K

c
 osQ chp lacaèk dh lgk;rk ls fuEufyf[kr dk O;atd fyf[k,A

 (i) iz'u 7 esa nh xbZ vfHkfØ;k osQ fy, K
p

(ii) iz'u 8 esa nh xbZ vfHkfØ;k osQ fy, K
c
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jklk;fud xfrdh 11. mu dkjdksa dh lwph cukb, tks

(i) lkE; ij fdlh ra=k dks izHkkfor dj ldrs gSa] vkSj

(ii) fdlh ra=k osQ lkE; fLFkjkad dks izHkkfor dj ldrs gSaA

12. yk&'kkrSfy, fu;e dks  crkb,A

13. lkE; ij fuEufyf[kr ra=kksa ij fuEufy[kr dkjdksa dk D;k izHkko gksxk\

2 X (g)  2Y (s) + Z (g); ΔH = /ukRed

(i) X dks feykuk

(ii) Z dks i`Fkd djuk

(iii) mRizsjd feykuk

(iv) nkc c<+kuk

(v) rki c<+kuk

14. 717 K  ij H
2 
osQ 7-5 eksyksa vkSj I

2
 osQ ok"i osQ 2-6 eksyksa dks feykus ls HI osQ 5

eksy izkIr gq,A fuEufyf[kr vfHkfØ;k dk lkE; fLFkjkad Kkr dhft,A

H
2
 (g) + I

2
 (g)  2HI (g)

15. 333 K ij N
2
O

4
 (g)  2NO

2
 (g) vfHkfØ;k osQ fy, lkE; fLFkjkad] K

P 
dk eku

1-33 atm ik;k x;k tcfd oqQy nkc 1atm FkkA 333K vkSj 1 ,VekWfLiQ;j nkc ij
fuEufyf[kr vfHkfØ;k osQ fy, K

P 
ifjdfyr dhft,

2NO
2
 (g)  N

2
O

4
 (g)

16. 717 K ij ,d yhVj vk;ru okys ÝykLd esa H
2 
osQ 0-30 eksy vkSj I

2 
osQ 0-30 eksy

fy, x,A oqQN le; ckn fuEufyf[kr lkE; izkIr gqvkA

H
2
 (g) + I

2
 (g)  2HI (g)

lkE; izkIr gksus osQ ckn ;g ik;k x;k fd I
2 
dk lkUnz.k ?kVdj 0-06 mol L–1 jg

tkrk gSA mi;qZDr rki vfHkfØ;k dk K
C
 ifjdfyr dhft,A

17. fuEufyf[kr vfHkfØ;k osQ fy, lkE; fLFkjkad 4-0 gSA

CH
3
COOH(l) + C

2
H

5
OH (l)  CH

3
COOC

2
H

5
(l) + H

2
O(l) is 4.0.

;fn ,slhfVd vEy dk 1 mol vkSj ,FkkukWy osQ 8 mol fy, tk,¡ rks lkE; feJ.k
dk la?kVu D;k gksxk\

18. 673 K ij vfHkfØ;k

N
2
 (g) + 3H

2
 (g)  2NH

3
 (g)

dk eku 0-5 L2 mol–2 ik;k x;kA bl vfHkfØ;k osQ fy, K
P
 dk eku ,VekWfLiQ;j

ek=kdksa esa ifjdfyr dhft,A
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jklk;fud xfrdh

ikBxr iz'uksa ds mÙkj

11-1

1. ,d jklk;fud vfHkfØ;k mRØe.kh; dgykrh gS ;fn fuf'pr ifjfLFkfr;ksa esa mlosQ
mRikn ijLij vfHkfØ;k dj okfil vfHkdkjdksa dks mRiUu djsaA

mnkgj.k :

H
2
 (g) + I

2
 (g)  2HI (g)

2SO
2
 (g) + O

2
 (g)  2SO

3
 (g)

2. tc nks foijhr vfHkfØ;k,¡ leku nj ls gksrh gSa vkSj fuf'pr rki ij ,d&nwljs dks
larqfyr djrh gSa rks vfHkfØ;k lkE;&voLFkk izkIr dj ysrh gSA

3. tc dksbZ ra=k lkE;koLFkk izkIr dj ysrk gS rks mlosQ rki vkSj nkc rFkk lHkh vfHkdkjdksa
vkSj mRiknksa dh lkanzrkvksa esa dksbZ ifjorZu ugha gksrk gSA

4. (i) fuf'pr rki ij can ik=k esa ty&ok"i ra=k

(ii) fLFkj rki ij lar`Ir foy;u ftlesa oqQN vfoys; foys; inkFkZ gksA

5. (i) lekaxh ra=k

H
2
 (g) + I

2
 (g)  2HI (g)

2SO
2
 (g) + O

2
 (g)  2SO

3
 (g)

(ii) fo"kekaxh ra=k
CaCO

3
 (s)  CaO (s) + CO

2
(g)

Zn (s) + CuSO
4
 (aq)  Cu (s) + ZnSO

4
 (aq)

11-2

1. K = 
3 3

2

[ ] [ ]

[ ] [ ]

C D

A B

2. K
p
 = K

c
gn( )RT Δ

3. (i) (d) K
c
 = 2

2 2

[ ] [ ]

[ ] [ ]

CO H O

CO H
; K

p
 = 2

2 2

CO H O

CO H

p p

p p

×
×

([k) K
c
 = [I

2
]; K

p
 = 

2I
P
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jklk;fud xfrdh (ii) igyh vfHkfØ;k osQ fy, Δn
g
 = (1 + 1) – (1 – 1) = 0, blfy, K

c
 = K

p
 tcfd

nwljh vfHkfØ;k osQ fy,

Δn
g
 = 1 – 0 = + 1

∴               K
p
 = K

c
 (RT) ;k K

c
 = 

pK

RT
 or K

c
 < K

p
.

4. K
1
 = 

2
3

3
2 2

[ ]

[ ] [ ]

NH

N z H
 vkSj K

2
 = 

2/3
3

1/3
2 2

[ ]

[ ] [ ]

NH

N H

∴ K
1
 = [K

2
]3.

5. ;g ml lhek dk eki gksrk gS tgk¡ rd dksbZ vfHkfØ;k lkE; izkIr gksus ls igys rd
gksrh gSA

11-3

1. yk&'kkrSfy, fu;e osQ vuqlkj tc lkUnzrk] nkc vFkok rki esa ifjorZu djosQ lkE;
ij fdlh ra=k dks fo{kqCèk fd;k tkrk gS rks ml fn'kk esa ^usV* ifjorZu gksrk gS tks
fo{kksHk dkjd osQ izHkko dks lekIr dj nsA

2. nkc] rki rFkk vfHkdkjdksa vkSj mRiknksa dh lkanzrkvksa esa ifjorZu

3. tc rki de fd;k tkrk gS rks oqQN ok"i la?kfur gks tk,xk vkSj tc nkc de fd;k
tkrk gS rks oqQN Bksl dk ÅèoZikru gks tk,xkA

4. (d) (ii) vkSj (iv)

([k) mPp rki] mRizsjd dh mifLFkfr vkSj D dk yxkrkj fu"dklu

K = 
3 3

2

[C] [D]

[A] [B]


