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 Aa¨vq-04 
 
 
 
cÖkœ t meyR imvqb ej‡Z wK eyS ? meyR imvq‡b †h me bxwZgvjv MÖnY Kiv n‡q‡Q Zv wjL| 
DËi t meyR imvqb t imvq‡bi †h kvLvq †Kvb ivmvqwbK ª̀e¨vw`i Drcv`b, e¨envi I eR©¨ e¨e ’̄vcbvi Rb¨ 
†UKmB Ges wbivc` c×wZ wb‡q Av‡jvPbv Kiv nq Zv‡K meyR imvqb e‡j| 

1991 mv‡j Paul T. Ansatas Ges John C. Warner meyR imvq‡bi 12wU bxwZgvjv cÖYqb 
K‡ib| meyR imvq‡bi bxwZgvjv¸‡jv wb¤œiƒc- 
(i) eR©¨ c`v_© †ivaKiY t wkí wewµqvq eR©¨ Drcv` †iva nq Ggb c×wZ e¨envi| 
(ii) m‡e©vËg GUg-BK‡bvwg t wewµq‡Ki me cigvYy‡K Kvw•LZ Drcv‡` msiÿY c×wZ D™¢veb| 
(iii) b~¨bZg SuywKi c×wZi e¨envi t bbUw·K weKviK I bbUw·K eR©¨ mswkøó ms‡kølY c×wZ e¨envi| 
(iv) wbivc` †KwgK¨vj cwiKíbv t †KwgK¨vj †cÖvWv± Drcv`b cwiKíbvq weKviK Uw·K n‡e| 
(v) wbivc` ª̀veK e¨envi t wewµqvq e¨eýZ ª̀veK I mnvqK c`v_© wbivc` n‡Z n‡e| 
(vi) wewµqvi kw³ `ÿZv e„w×i cwiKíbv t Kÿ ZvcgvÎvq ev by¨bZg kw³ e¨‡q Drcv`b cÖwµqv AbymiY| 
(vii) bevqb‡hvM¨ KuvPvgv‡ji e¨envi t meyR imvq‡b †Kvb c`v_© Drcv`‡bi †ÿ‡Î bevqb‡hvM¨ KuvPvgvj 
e¨envi Ki‡Z n‡e| 
(viii) DcRvZK Drcv`b n«vm Kiv t ms‡kølY c×wZ‡Z b~b¨Zg avc I DcRvZK _vK‡e| 
(ix) ÷qwKI‡gwUªK weKvi‡Ki cwie‡Z© cÖfve‡Ki e¨envi t wewµqvq wewµq‡Ki mv‡_ cÖfveK †hvM bv K‡i 
eis wewµqvq Drcbœ c`v_© wb‡RB cÖfve‡Ki KvR Ggb c×wZB nj meyR imvq‡bi DrK…ó c×wZ| 
(x) cÖvK…wZK iƒcvšÍi cwiKíbv t wkíRvZ n‡Z n‡e e¨vK‡Uwiqv bvk cÖeY| 
(xi) h_vmg‡q ~̀lY wbqš¿Y t Uw·K Drcv`‡bi †ÿ‡Î h_vmg‡q cÖwµqv wbqš¿Y Ki‡Z n‡e| 
(xi) ỳN©Ubv cÖwZ‡iva t ivmvqwbK c`v_© Ges c×wZMZ AwMœmsNUb, we‡ùviY I Ab¨ `yN©Ubv †iv‡ai e¨e¯’v| 
 
cÖkœ : GUg B‡Kvbwg Kx ? 
DËi t GUg B‡Kvbwg t †Kvb wewµqvq Kvw•LZ Drcv‡`i AvYweK fi Ges wewµqvwU‡Z e¨eýZ mKj 
wewµq‡Ki AvYweK f‡ii mgwôi AbycvZ‡K GUg B‡Kvbwg e‡j| GUg B‡Kvbwg me©`v kZKivq cÖKvk Kiv 
nq|  

% GUg B‡Kvbwg = 100
KvwOLZ Drcv‡`i AvYweK fi

wewµqvq e¨eýZ mKj wewµq‡Ki AvYweK f†ii mgwó
  

 
cÖkœ-t ivmvqwbK cwieZ©b ej‡Z wK eyS ? 
DËi t ivmvqwbK cwieZ©b t †h cwieZ©‡bi d‡j †Kvb c`v‡_©i AYymg~‡ni Dcv`vb I AYyi MVb cÖK„wZi ¯’vqx 
cwieZ©b N‡U Ges D³ c`v_© wb‡R‡`i ag© nvwi‡q m¤ú~Y© bZzb ag©wewkó c`v‡_© cwiewZ©Z nq, Zv‡K ivmvqwbK 
cwieZ©b e‡j|  
D`vniY-‡jŠn LÛ‡K Db¥y³ Ae¯’vq †i‡L w`‡j Zv evZv‡mi Rjxq ev®ú I Aw·‡R‡bi mv‡_ wewµqv K‡i †mv`K 
†dwiK A·vBW ev gwiPvq cwiYZ nq| 

4Fe(s)  + 3H2O(l) ⎯→⎯  2Fe2O3.3H2O(s) 
                               (gwiPv) 

cÖkœt GKgyLx wewµqv I DfgyLx wewµqv ej‡Z wK eyS ? D`vniYmn wjL| 
DËi t GKgyLx wewµqv t ‡h wewµqv ïay m¤§yL w`‡K N‡U, Zv‡K GKgyLx wewµqv e‡j| G ai‡Yi wewµqvq mgvb 
wP‡ýi cwie‡Z© Zxi wPý () e¨eýZ nq| 
D`vniY- cUvwkqvg †K¬v‡iU‡K DËß Ki‡j cUvwkqvg †K¬vivBW I Aw·‡Rb Drcbœ nq| wecixZfv‡e KCl I 
Aw·‡R‡bi g‡a¨ †Kvb wewµqv N‡Ubv| 

2KClO3   ⎯→⎯
     KCl  + 3O2 

 

 ivmvqwbK cwieZ©b 
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DfgyLx wewµqv t †h wewµqv GK mv‡_ m¤§yLw`K I cðvrw`‡K msNwUZ nq Zv‡K DfgyLx wewµqv e‡j| G 
wewµqv `ywU wecixZgyLx Aa© Zxi Øviv cÖKvk Kiv nq| 
D`vniY- GKwU Ave× cv‡Î A¨v‡gvwbqvg †K¬vivBW‡K Zvc cÖ‡qvM Ki‡j A¨v‡gvwbqv M¨vm I nvB‡Wªv‡Rb 
†K¬vivBW M¨vm Drcbœ nq| 

NH4Cl   ⎯→⎯
  NH3 + HCl 

A¨v‡gvwbqv I nvB‡Wªv‡Rb ‡K¬vivBW M¨vm wb‡R‡`i g‡a¨ wewµqv K‡i cybivq A¨v‡gvwbqvg †K¬vivB‡W cwiYZ nq| 

NH3 + HCl   ⎯→⎯   NH4Cl 

Gfv‡e GKwU DfgyLx wewµqvi m„wó nq Ges G wewµqv‡K wbgœiƒ‡c cÖKvk Kiv nq- 
  

NH4Cl           NH3 + HCl 
 
cÖkœ-t wewµqvi nvi ev MwZ‡eM (Rate of Reaction) ej‡Z wK eyS ? MvwYwZK Ges †jLwP‡Îi mvnv‡h¨ 
wewµqvi nv‡ii e¨vL¨v `vI| 
DËi t wewµqvi nvi t GKK mg‡q †Kvb wewµqvq wewµq‡Ki NbgvÎv n«vm ev Drcv‡`i NbgvÎv e„w×‡K wewµqvi 
nvi ev MwZ‡eM e‡j|  
MvwYwZK e¨vL¨v t GKwU mvaviY wewµqv wbgœiƒc- 

A ⎯→⎯  B 

awi, t1 mg‡q wewµqK A Gi NbgvÎv  c1 
      t2 mg‡q wewµqK A Gi NbgvÎv  c2 
myZivs (t2 – t1) mg‡q wewµqK A Gi NbgvÎv nªvm  =  c2 - c1 
        ev, dt mg‡q wewµqK A Gi NbgvÎv nªvm         =  -dc          [c1 > c2] 

        ev, 1(GKK)  mg‡q wewµqK A Gi NbgvÎv nªvm = 
d t

dc
−  

myZivs  wewµqvi nvi = 
d t

dc
−  [FYvZœK wPý Øviv NbgvÎv n«vm eySvq] 

Abyiƒcfv‡e, t1 mg‡q Drcv` B Gi NbgvÎv  x1 Ges t2 mg‡q NbgvÎv  x2 n‡j , 

wewµqvi nvi = 
d t

dx
 

‡jLwP‡Îi mvnv‡h¨ e¨vL¨v t mg‡qi wecix‡Z wewµhK A_ev Drcv‡`i NbgvÎv‡K Av‡jwLZ Ki‡j cÖ`Ë wP‡Îi 
gZ eµ †iLv cvIqv hvq| †jLwP‡Î wewµq‡Ki NbgvÎvi eµ‡iLv †_‡K Rvbv hvq, (t2 – t1) = dt mg‡qi 
e¨eav‡b  

wewµq‡Ki NbgvÎv cwiewZ©Z nq =  c2 - c1=  -dc[c1 

> c2] 

wewµqvi nvi = 
d t

dc
−  [FYvZœK wPý Øviv NbgvÎv n«vm 

eySvq] 
wbw`©ó mgq ci wewµq‡Ki NbgvÎvi eµ‡iLvi wbw`©ó we›`y‡Z 

GKwU ¯úk©K Uvb‡j  H mij‡iLvi Xv‡ji gvb n‡e 
d t

dc
− | 

Abyiƒcfv‡e Drcv‡`i NbgvÎvi eµ‡iLvi †Kvb we›`y‡Z 

¯úk©K Uvb‡j H mij‡iLvi Xv‡ji gvb n‡e 
d t

dx
,hv 

wewµqvi nvi wb‡`©k K‡i| 

‡jLwP‡Îi mvnv‡h¨ †`Lv hv‡”Q , mg‡qi mv‡_ mv‡_ 
wewµq‡Ki NbgvÎv n«vm cv‡”Q Ges Drcv‡`i NbgvÎv 
e„w× cv‡”Q|  

 
 
wPÎ t mg‡qi mv‡_ wewµqK I Drcv‡`i NbgvÎv 
cwieZ©b 
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GKK t wewµqvi nv‡ii GKK nj-       molL-1sec-1 
 
cÖkœ- t wewµqvi nvi aªæeK ev Av‡cw¶K †eM aªæeK ej‡Z wK eyS ?  
DËi t wewµqvi nvi aªæeK t Avgiv Rvwb,  

wewµqvi nvi   wewµq‡Ki NbgvÎv 

ev, wewµqvi nvi = K  wewµq‡Ki NbgvÎv               [ K = wewµqvi nvi aªæeK] 

ev, K = 
 NbgvÎvKi wewµq‡

nvi wewµqvi 
 

wewµq‡Ki NbgvÎv  1M n‡j , K = wewµqvi nvi | 
myZivs GK †gvjvi NbgvÎvi †Kvb wewµq‡Ki wewµqvi nvi‡K wewµqvi nvi aªæeK ev Av‡cw¶K ‡eM aªæeK e‡j| 
cÖkœ-t wewµqvi nvi -Gi Dci wewfbœ wbqvg‡Ki cÖfve Av‡jvPbv Ki| 
DËi t wewµqvi nvi wbgœwjwLZ wbqvgK¸‡jvi Dci wbf©i K‡i- 
wewµq‡Ki NbgvÎv t wewµqvi nvi wewµq‡Ki NbgvÎvi mv‡_ mgvbycvwZK| myZivs wewµq‡Ki NbgvÎv e„w× 
Ki‡j wewµqvi nvi e„w× cvq| 
Pvc t M¨vmxq gva¨‡g Pvc cÖ‡qvM Ki‡j AvqZb K‡g hvq| d‡j wewµq‡Ki NbgvÎv e„w× cvq| myZivs Pvc e„w× 
Ki‡j wewµqvi nvi e„w× cvq| 
ZvcgvÎv t ZvcgvÎv e„w× Ki‡j wewµqK AYymg~‡ni msNl© e„w× cvq| myZivs ZvcgvÎv e„w× Ki‡j wewµqvi nvi 
e„w× cvq| 
Av‡jv t wKQz wKQz wewµqvi nvi Av‡jvi Dci wbf©ikxj| †hgb- Mv‡Qi mv‡jvK ms‡kølY cÖwµqv| 
wewµq‡Ki c„ôZj t wewµq‡Ki c„ôZj †¶Î hZ †ewk n‡e, wewµqv nviI ZZ †ewk n‡e| 
AbyNUK t AbyNUK wewµqvi nvi‡K e„w× ev n«vm K‡i| 
 
cÖkœ-t mwµqY kw³ ej‡Z wK eyS ? Gi Zvrch© wjL| 
A_ev, mwµqY kw³ ej‡Z wK eyS ? mwµqY kw³ GKwU wewµqvi MwZ‡K wKfv‡e wbqš¿Y K‡i| 
DËi t mwµqY kw³ t ‡Kvb wewµqvq cvi¯úwiK  AvYweK msNl© Øviv ev Ab¨ ‡Kvb Dcv‡q wewµq‡Ki GKwU Ask 
wewµq‡Ki Mo MwZkw³ A‡c¶v †h cwigvY AwaK kw³ jvf K‡i wewµqvq AskMÖn‡Yi Dchy³Zv jvf K‡i, Zv‡K H 
wewµqvi mwµqY kw³ e‡j| 

 
 
 
 
 
 
 
 
  
 
 

wPÎ t (K) Zv‡cvrcv`x wewµqvi mwµqY kw³ 

 
 
 
 
 
 
 
 
 
 
 

wPÎ t (L) Zvcnvix wewµqvi mwµqY kw³ 

 
wPÎ †_‡K †`Lv hvq †h, wewµqK †_‡K Drcv` ˆZwii mgq kw³i GKwU evav AwZµg Ki‡Z nq| Avi G evav AwZµg 
Ki‡Z n‡j AYymg~n‡K b~b¨Zg kw³ (Ex –EA) jvf Ki‡Z nq| G kw³B mwµqY kw³| AZGe wewµqv msNwUZ n‡Z 
n‡j wewµqK AYymg~n‡K G kw³ AR©b Ki‡Z nq| mwµqb kw³i gvb Kg n‡j mn‡RB wewµqv msNwUZ nq| Acic‡¶, 
mwµqb kw³i gvb D”P n‡j AwaK ZvcgvÎvq wewµqv msNwUZ nq| 
 
cÖkœ-t Avi‡nwbqv‡mi mgxKi‡Yi mvnv‡h¨ †`LvI †h, wewµqvi ZvcgvÎv e„w× Ki‡j wewµqvi nviI e„w× cvq| 
DËi t 1889 wLªóv‡ã cÖL¨vZ weÁvbx Gm. Avi‡nwbqvm me©cÖ_g wewµqvi nv‡ii Dci ZvcgvÎvi cÖfve Abyaveb 
K‡ib| wZwb ZvcgvÎv e„w×i mv‡_ mwµqY kw³ I wewµqv nv‡ii e„w× cÖKvkK GKwU MvwYwZK mgxKiY D™¢veb 
K‡ib, GwU Avi‡nwbqvm mgxKiY bv‡g cwiwPZ| Avi‡nwbqvm mgxKiYwU wbgœiƒc- 
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k = p.Z RT

E

e

a−

 

 

GLv‡b, 
k = wewµqvi nvi aªæeK 
p = ’̄vwbK web¨vm 
Z = msNl© nvi 
e =  mwµqY kw³ cÖvß †gvU AYyi fMœvsk| 
Ea = wewµq‡Ki mwµqY kw³ 
R =  mve©Rbxb †gvjvi M¨vm aªæeK 
T =  cig ZvcgvÎv 
 

 
Avevi p.Z G ivwk ỳ‡Uv‡K GK‡Î A cÖZxK Øviv cÖKvk Kiv nq| ZLb A-‡K Avi‡nwbqvm d¨v±i e‡j Ges 
mgxKiYwU wbgœiƒc nq- 

k = A RT

E

e

a−

 

Avi‡nwbqvm mgxKi‡Yi Dfq cv‡k¦© log wb‡q cvB 

     lnk = lnA -  
RT

E a  

      ev, logk = logA -
T

1

2.303R

Ea  ............(i) 

 
 

 

(i) bs mgxKiY Abyhvqx †jLwPÎ †_‡K †`Lv hvq †h, ZvcgvÎv (T) e„w×i mv‡_ mv‡_ wewµqvi nvi aªæeK (k) 
Gi gvbI e„w× cvq| Avevi, wewµqvi nvi aªæeK wewµqv nv‡ii mgvbycvwZK| ZvB wewµqvi ZvcgvÎv e„w× Ki‡j 
wewµqvi nviI e„w× cvq| 
 
cÖkœ-t Avi‡nwbqv‡mi mgxKi‡Yi mvnv‡h¨ mwµqY kw³ wbY©q Ki| 
DËi t Avi‡nwbqvm mgxKiYwU wbgœiƒc- 

k = p.Z RT

E

e

a−

 

 

GLv‡b, 
k = wewµqvi nvi aªæeK 
p = ’̄vwbK web¨vm 
Z = msNl© nvi 
e =  mwµqY kw³ cÖvß †gvU AYyi fMœvsk| 
Ea = wewµq‡Ki mwµqY kw³ 
R =  mve©Rbxb †gvjvi M¨vm aªæeK 
T =  cig ZvcgvÎv 
 

 
Avevi p.Z G ivwk ỳ‡Uv‡K GK‡Î A cÖZxK Øviv cÖKvk Kiv nq| ZLb A-‡K Avi‡nwbqvm d¨v±i e‡j Ges 
mgxKiYwU wbgœiƒc nq- 
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k = A RT

E

e

a−

 

Avi‡nwbqvm mgxKi‡Yi Dfq cv‡k¦© log wb‡q cvB 

     lnk = lnA -  
RT

E a  

      ev, logk = logA -
T

1

2.303R

Ea  ............(i) 

 
  

 

†jLwPÎ †_‡K,  Xvj = -
2.303R

Ea  

 

     ev, Ea = - Xvj  2.303R 
 
cÖkœ-t Avi‡nwbqv‡mi mgxKi‡Yi mvnv‡h¨ ỳwU wfbœ ZvcgvÎvq wewÎqvi nvi aªæeK wKsev mwµqY kw³ wKfv‡e 
wbY©q Ki| 
DËi t Avi‡nwbqvm mgxKiYwU wbgœiƒc- 

k = p.Z RT

E

e

a−

 

 

GLv‡b, 
k = wewµqvi nvi aªæeK 
p = ’̄vwbK web¨vm 
Z = msNl© nvi 
e =  mwµqY kw³ cÖvß †gvU AYyi fMœvsk| 
Ea = wewµq‡Ki mwµqY kw³ 
R =  mve©Rbxb †gvjvi M¨vm aªæeK 
T =  cig ZvcgvÎv 
 

 
Avevi p.Z G ivwk ỳ‡Uv‡K GK‡Î A cÖZxK Øviv cÖKvk Kiv nq| ZLb A-‡K Avi‡nwbqvm d¨v±i e‡j Ges 
mgxKiYwU wbgœiƒc nq- 

k = A RT

E

e

a−

 

Avi‡nwbqvm mgxKi‡Yi Dfq cv‡k¦© log wb‡q cvB 

     lnk = lnA -  
RT

E a  

      ev, logk = logA -
T

1

2.303R

Ea  ............(i) 

T1 I T2 ZvcgvÎvq hw` wewµqvi nvi aªæeK h_vµ‡g k1 I k2 nq Zvn‡j mgxKiY (i) †_‡K cvB, 
 

logk1 = logA -
1

a

T

1

2.303R

E
 ..................(ii) 

logk2 = logA -
2

a

T

1

2.303R

E
 ..................(iii) 

(ii) bs mgxKiY †_‡K (iii) bs mgxKiY we‡qvM K‡i cvB, 
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ev, 
2

1log
k

k
= 







 −
−

21

21a

T2.303R

E

T

TT
.................(iv) 

(iv) bs mgxKi‡Yi mvnv‡h¨ †Kvb wewµqvi GKwU ZvcgvÎvq nvi aªæeK Rvbv _vK‡j Aci †h †Kvb ZvcgvÎvq 
nvi aªæeK wbY©q Kiv hvq| Avevi GKwU wewµqvi ỳwU wfbœ ZvcgvÎvq nvi aªæe‡Ki gvb Rvbv _vK‡j H wewµqvi 
mwµqY kw³ wbY©q Kiv hvq| 
cÖkœ t D`vni‡Yi mvnv‡h¨ †`LvI †h, ZvcgvÎv e„w×‡Z mwµqY kw³ AR©bK…Z AYyi msL¨v e„w× cvq| 
DËi t  g‡b Kwi, †Kvb wewµqvi AYymg~‡ni cÖ‡qvRbxq mwµqY kw³,Ea= 50kJ/mol ev, 50000J/mol 

myZivs Avi‡nwbqvm mgxKiY g‡Z mswkøó wewµqvi †ÿ‡Î 300K ZvcgvÎvq 50000J/mol mwµqY kw³ cÖvß 

†gvU AYyi fMœvsk ( RT

E

e

a−

) wb¤œiƒ‡c wnmve Kiv hvq| †gvU AYyi fMœvsk d¨v±i,f= RT

E

e

a−

aiv nq| 
 

f = RT

E

e

a−

 

  = 3008.3

50000

e 

−

= 08.20e− =1.9010-9 =
1010

19
 

A_©vr 300K ZvcgvÎvq 1010 wU AYyi g‡a¨ gvÎ 19wU AYy mwµqY kw³ AR©b K‡i| 
Avevi, ZvcgvÎvq GKB wewµqvq †gvU AYyi fMœvsk d¨v±i nj- 

f = RT

E

e

a−

 

  = 3108.3

50000

e 

−

= 48.19e− =3.6310-9 =
1010

36
 

A_©vr 310K ZvcgvÎvq 1010 wU AYyi g‡a¨ gvÎ 36 wU AYy mwµqY kw³ AR©b K‡i| 
myZivs ZvcgvÎv e„w×‡Z mwµqY kw³ AR©bK…Z AYyi msL¨v e„w× cvq| 
 
cÖkœ-t cÖfveK ej‡Z wK eyS ? cÖfve‡Ki ˆewkó¨ wjL| 
DËi t cÖfveK t ‡h ivmvqwbK c`v‡_©i Dcw¯’wZi d‡j wewµqvi MwZ Z¡ivwš^Z ev gš’i nq A_P wewµqv †k‡l H 
c`v‡_©i ag© I fi AcwiewZ©Z _v‡K, Zv‡K cÖfveK e‡j Ges G cÖwµqv‡K cÖfveb e‡j| 
D`vniY- KClO3 †_‡K Aw·‡Rb ˆZwii mgq mvgvb¨ MnO2 †hvM Ki‡j wewµqvi MwZ e„w× cvq| wewµqv 
†k‡l MnO2 Gi fi I ag© AcwiewZ©Z _v‡K| ZvB G wewµqvq GKwU MnO2 cÖfveK| 

2KClO3  + [MnO2] ⎯→⎯ 2KCl + 3O2 
cÖfve‡Ki ˆewkó¨ t  
(i) cÖfveK wewµqvi MwZ‡K Z¡ivwš^Z ev gš’i Ki‡Z cv‡i wKš‘ wewµqv †k‡l ag© I fi AcwiewZ©Z   _v‡K| 
(ii) wewµqv MwZ‡K cÖfvweZ Kivi Rb¨ mvgvb¨ cÖfveKB h‡_ó| 
(iii) †Kvb cÖfveK wewµqv Avi¤¢ Ki‡Z cv‡ibv| 
(iv) cÖfveK †Kvb DfgyLx wewµqvi mvg¨ve¯’vi Ae ’̄vb cwieZ©b Ki‡Z cv‡i bv| 
(v) †Kvb wbw`©ó wewµqvi Rb¨ cÖfveKI wbw`©ó| 
cÖkœ t cÖfve‡Ki cÖK…wZi Dci wfwË K‡i cÖfveK‡K KqwU †kÖwY‡Z fvM Kiv n‡q‡Q ? cÖ‡Z¨K cÖKv‡ii D`vniYmn 
msÁv wjL|  
DËi t cÖfve‡Ki cÖK…wZi Dci wfwË K‡i cÖfveK‡K PviwU †kÖwY‡Z fvM Kiv n‡q‡Q| 
(i) abvZœK cÖfveK t †h me cÖfveK †Kvb ivmvqwbK wewµqvi ¯^vfvweK MwZ‡K Av‡iv e„w× K‡i Zv‡K abvZœK 
cÖfveK e‡j| D`vniY-2KClO3  + [MnO2] ⎯→⎯ 2KCl + 3O2 
G wewµqvq MnO2 abvZœK cÖfveK wnmv‡e KvR K‡i| 
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(ii) FYvZœK cÖfveK t †h me cÖfveK †Kvb ivmvqwbK wewµqvi ̄ ^vfvweK MwZ‡K n«vm ev gš’i K‡i Zv‡K FYvvZœK 
cÖfveK e‡j| D`vniY- 

2H2O2  ⎯⎯ →⎯ C025 H2O + O2 ( ª̀æZ MwZ)                  2H2O2  
43

250

POH

C⎯⎯ →⎯
H2O + O2 axi MwZ) 

 
G wewµqvq H3PO4 FYvZœK cÖfveK wnmv‡e KvR K‡i| 
(iii) A‡Uv cÖfveK t †h me cÖfveK ivmvqwbK wewµqv †_‡K Drcbœ nq  Ges Drcbœ nevi c‡i H wewµqvi MwZ 
e„w× K‡i †mB cÖfveK‡K A‡UvcÖfveK e‡j| D`vniY- †divm mvj‡dU , cUvwmqvg cvig¨v½v‡bU Ges 
mvjwdDwiK A¨vwm‡Wi wewµqvq g¨v½vbvR mvj‡dU Drcbœ nevi ci wewµqvi MwZ e„w× cvq| ZvB G wewµqvq 
g¨v½vbvR mvj‡dU A‡Uv cÖfveK| 

2KMnO4 + 8H2SO4  + 10FeSO4 ⎯→⎯   K2SO4 + 2MnSO4+ 5Fe2(SO4)3 + 8H2O 

(iv) Avweó cÖfveK t †Kvb †Kvb ‡`Lv hvq GKwU wewµqvi cÖfv‡e Aci GKwU wewµqv msNwUZ nq| †h 
c`v‡_©i Giƒc wewµqv N‡U Zv‡K Avweó cÖfveK e‡j| D`vniY-‡mvwWqvg mvjdvBU Aw·‡Rb Øviv RvwiZ 
n‡jI  †mvwWqvg A‡m©bvBU RvwiZ nq bv wKš‘ †mvwWqvg mvjdvBU Ges †mvwWqvg Av‡m©bvB‡Ui wgkªY DfqB 
Aw·‡Rb Øviv RvwiZ nq| ZvB †mvwWqvg mvjdvBU nj G wewµqvi Avweó cÖfveK| 
2Na2SO3 + O2  ⎯→⎯   2Na2SO4 

Na3AsO3 + O2  ⎯→⎯   ‡Kvb wewµqv N‡U bv| 

Na2SO3 + Na3AsO3+O2  ⎯→⎯   Na2SO4+ Na3AsO4 (‡mvwWqvg Av‡m©‡bU) 
 
cÖkœ t †fŠZ Ae¯’vi Dci wfwË K‡i cÖfveK KZ cÖKvi ? cÖ‡Z¨KwUi D`vniYmn msÁv wjL| 
DËi t †fŠZ Ae¯’vi Dci wfwË K‡i cÖfveK ỳB cÖKvi| h_v- (i) mgmË¡ Ges (ii) AmgmË¡  
(i) mgmË¡ t †h cÖfve‡bi †¶‡Î cÖfveKmn wewµqvi mKj c`v_© GKB `kvq ev †fŠZ Ae ’̄vq eZ©gvb _v‡K, 
‡m me cÖfveK‡K  mgmË¡ cÖfveK e‡j| 
D`vniY-Gwm‡Wi Dcw¯’wZ‡Z B¶zwPwb ev my‡µv‡Ri Av`ª© we‡køl‡Y A¨vwmW nj GKwU mgmË¡ cÖfveK| GLv‡b 
cÖfveK, wewµqK I Drcv‡`i †fŠZ Ae ’̄v  Zij| 

C12H22O11(aq)   + H2O(l)  ⎯→⎯
+

 C6H12O6(aq)    + C6H12O6(aq)    
   B¶zwPwb             Møy‡KvR         d«z‡±vR 

(ii) AmgmË¡ t †h cÖfve‡bi †¶‡Î cÖfveKmn wewµqvi mKj c`v_© GKB `kvq ev †fŠZ Ae¯’vq _v‡K bv, 
Zv‡K AmgmZ¡ cÖfveb e‡j| 
D`vniY- †nevi c×wZ‡Z A¨v‡gvwbqv M¨vm cÖ¯‘ZKv‡j †jŠnP~Y©  cÖfveKiƒ‡c Ges gwje‡Wbvg cÖfveK weea©K 
wn‡m‡e KvR K‡i| GLv‡b cÖfveK I wewµqK wfbœ wfbœ `kvq _v‡K| 

N2    +   3H2 ⎯⎯ →⎯  2NH3 
 
cÖkœ t wewµqvi MwZi Dci cÖfve‡Ki cÖfve Av‡jvPbv Ki| 
DËi t cÖfveKmg~n wewµqvi MwZ e„w× ev n«vm K‡i| G †KŠkj e¨vL¨vi Rb¨ ỳwU c×wZ cÖPwjZ| c×wZ ỳwU 
wb¤œiƒc- 
(i) AšÍe©Z©x †hŠM MVb cÖwµqv   (ii) cwi‡kvl‡Yi gva¨‡g cÖfveb| 
AšÍe©Z©x †hŠM MVb cÖwµqv t  mvaviYZ mgmË¡ cÖfve‡bi †ÿ‡Î AšÍe©Z©x †hŠM MVb †KŠk‡ji gva¨‡g m¤úbœ nq| 
wewµqvKv‡j cÖfveK cÖ_‡g †h †Kvb wewµq‡Ki mv‡_ wewµqv K‡i GKwU AšÍe©Z©x mwµq RwUj †hŠM MVb K‡i 
| c‡i G RwUj †hŠMwU Ab¨ wewµq‡Ki mv‡_ wewµqv K‡i Drcv` m„wó K‡i Ges cÖfveK Zvi c~‡e©i Ae¯’v wd‡i 
cvq| 

     A                  +       C     ⎯→⎯    [AC] 
(1g wewµqK)        (cÖfveK)    AšÍe©Z©x RwUj †hŠM 
   [AC]                         +   B    ⎯→⎯    [AB]     +  C 
AšÍe©Z©x RwUj †hŠM      (2q wewµqK)  ( Drcv`)   (cÖfveK) 
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D`vniY- mvjwdDwiK A¨vwmW cÖ¯‘wZi mkq mvjdvi WvB-A·vB‡Wi RviY wewµqvq bvBwUªK A·vBW‡K cÖfveK 
wnmv‡e e¨envi Kiv nq| bvBwUªK A·vBW cÖ_‡g Aw·‡R‡bi mv‡_ hy³ n‡q AšÍe©Z©x †hŠM bvB‡Uªv‡Rb WvB-
A·vBW MVb K‡i| c‡i bvB‡Uªv‡Rb WvB-A·vBW cvwbi ms¯ú‡k© mvjdvi WvB-A·vBW‡K RvwiZ K‡i 
mvjwdDwiK A¨vwmW Drcbœ K‡i| 

2NO(g)     + O2(g)    ⎯→⎯    [2NO2(g)] 

                                 (AšÍe©Z©x RwUj †hŠM)       
[2NO2(g)] + 2H2O(l)   + 2SO2(g)    ⎯→⎯  2H2SO4(l)  + 2NO(g)      

(cÖfveK) 
cwi‡kvl‡Yi gva¨‡g cÖfveb t AmgmË¡ cÖfve‡bi †ÿ‡Î cwi‡kvl‡Yi gva¨‡g cÖfveb †KŠkj Kvh©Ki| GB 
wewµqvKv‡j cÖfve‡Ki †Kvb GKwU wewµq‡Ki AYy¸‡jvi mv‡_ ivmvqwbK eÜb ˆZwii gva¨‡g A_ev ~̀e©j 
f¨vbWvi Iqvj&m e‡ji mvnv‡h¨ c„ôZ‡j Awa‡kvwlZ nq| Gfv‡e Awa‡kvl‡Yi d‡j c„ôZ‡j wewµq‡Ki NbgvÎv 
†e‡o hvq| AZtci c„ôZ‡j mshy³ wewµqK AYy¸‡jvi eÜb †f‡½ hvq Ges Zviv Aci wewµq‡Ki AYy¸‡jvi 
mv‡_ hy³ n‡q A ’̄vqx RwUj †hŠM MVb K‡i| GB A ’̄vqx RwUj †hŠM Zvici we‡hvwRZ n‡q Drcv` ˆZwi K‡i 
Ges cÖfveK wegy³ nq| Awa‡kvlYKv‡j †h Zvc D &̀MxwiZ nq Zv cÖfveK c„ôZj †kvlY K‡i| d‡j wewµqvi 
Rb¨ cÖ‡qvRbxq kw³ cÖfveK c„óZj mieivn K‡i| †mRb¨ wewµqvi mwµqb kw³ K‡g hvq Ges MwZ‡eM †e‡o 
hvq| 
D`vniY t wb‡Kj cÖfve‡Ki Dcw ’̄wZ‡Z Bw_‡bi nvB‡Wªv‡R‡bkb wewµqv| 

CH2=CH2 +  H2O
150

0
C-180

0
C

Ni
+  H2 CH3-CH3

 

Ni Ni Ni Ni

H H

Ni Ni Ni Ni

H H

Ni   +   H2

‡fŠZ Awa‡kvlY ivmvqwbK Awa‡kvlY

H2C=CH2

C C
HH

HH

Ni Ni Ni Ni

H H

C C
HH

HH

Ni Ni Ni Ni

H H

Aš Íe©Z©x RwUj †hŠM Drcv` ˆZwi Ges cÖfve‡Ki wegyw³  
 
cÖkœ-t cÖfveK wel I cÖfveK weea©K ej‡Z wK eyS ?  
DËi t cÖfveK wel t †h mKj c`v_© cÖfve‡Ki cÖfveb ¶gZv n«vm ev eÜ K‡i †`q, Zv‡`i‡K cÖfveK wel 
e‡j|  
D`vniY- Pt P~‡Y©i cÖfv‡e mvjdvi WvB A·vBW evqyi Aw·†Rb Øviv RvwiZ n‡q mvjdvi UªvB A·vB‡W 
cwiYZ nq|  

SO2    +   O2 ⎯→⎯  SO3 

wKš‘ G wewµqvq mvgvb¨ cwigvY As2O3 †hvM Ki‡j cøvwUbv‡gi cÖfveb ¶gZv cÖvq eÜ n‡q hvq| ZvB GLv‡b 
As2O3 cÖfveK wel| 
 

cÖfveK weea©K t †h mKj c`v_© wb‡R cÖfveK wn‡m‡e KvR Ki‡Z cv‡ibv wKš‘ †Kvb wewµqvq cÖfve‡Ki mv‡_ 
Dcw¯’Z †_‡K cÖfve‡Ki cÖfveb ¶gZv e„w× K‡i, Zv‡`i‡K cÖfveK weea©K e‡j|  
D`vniY- †nevi c×wZ‡Z A¨v‡gvwbqv M¨vm cÖ¯‘ZKv‡j mvgvb¨ cwigvY gwje‡Wbvg avZzi P~Y© †jŠnP~Y© cÖfve‡Ki 
cÖfveb ¶gZv e„w× K‡i| 

N2    +   3H2 ⎯⎯ →⎯  2NH3 
 
cÖkœ-t GbRvBg wK ? GwU wKfv‡e wµqv K‡i| 
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DËi t GbRvBg t Dw™¢` I cÖvwY‡`n †_‡K m„ó D”P AvYweK fiwewkó cÖvYnxb, A`vbv`vi bvB‡Uªv‡Rbc~Y© RwUj 
†hŠM‡K GbRvBg e‡j| GbRvBg g~jZ ˆRe cÖfveK|  
AbyNUK wnmv‡e GbRvB‡gi wµqv t GbRvBg e„n`vKvi †cÖvwUb RvZxq †hŠM| G ̀ xN© AYyi wewfbœ we›`y‡Z KZ¸‡jv 
mwµq ̄ ’vb _v‡K| Gme ̄ ’v‡b wewµqK AYy hy³ n‡q AšÍe©Z©x A ’̄vqx †hŠM MVb K‡i hv c‡i we‡hvwRZ n‡q Drcv‡` 
cwiYZ nq Ges GbRvBg wegy³ nq| Gfv‡e wewµqvq wewµqK AYy‡K mwµq ¯’vb mieivn K‡i mwµqb kw³‡K 
n«vm K‡i Ges wewµqv‡K Z¡ivwš^Z Ki‡Z cv‡i e‡jB GbRvBgmg~n ˆRe wewµqvq AbyNUK wn‡m‡e KvR K‡i| 
D`vniY- Møy‡KvR‡K RvB‡gm& GbRvBg A¨vj‡Kvn‡j cwiYZ K‡i| 

C6H12O6  ⎯⎯⎯ →⎯ gmRvB‡  2C2H5OH  + 2CO2 

  Møy‡KvR                          B_vbj          
 
 cÖkœ-t ivmvqwbK mvg¨ve¯’v ej‡Z wK eyS ? D`vniYmn e¨vL¨v Ki| 
DËi t ivmvqwbK mvgv¨ve¯’v t †h Ae¯’vq †Kvb DfgyLx wewµqvq AMÖeZ©x wewµqvi †eM Ges cðvrgyLx wewµqvi 
†eM mgvb nq Zv‡K ivmvqwbK mvg¨ve¯’v e‡j| 
D`vniY- 4500C ZvcgvÎvq nvB‡Wªv‡Rb I Av‡qvwW‡bi wewµqvq nvB‡Wªv‡Rb Av‡qvWvBW Drcbœ nq| wewµqvq 
HI  Gi cwigvY e„w×i mv‡_ mv‡_, HI Gi we‡hvR‡bi d‡j H2I I2 Drcbœ nevi cÖeYZvI e„w× cvq| d‡j 
AMÖeZ©x wewµqvi †eM n«vm †c‡Z _v‡K Ges cðvrgyLx wewµqvi †eM e„w× †c‡Z _v‡K| GK mgq AMÖeZ©x wewµqvi 
†eM Ges cðvrgyLx wewµqvi †eM mgvb n‡e Ges wewµqvwU ZLb mvg¨ve¯’vq †cuŠ‡Q| 
                                              H2    + I2       2 HI 

cÖkœ-t Ô mvg¨ve¯’v MwZkxj Õ e¨vL¨v Ki| 
DËi t  

mvg¨ve¯’v MwZkxj t mvg¨ve¯’vq DfgyLx wewµqvi AMÖeZ©x 
wewµqvi †eM Ges cðvrgyLx wewµqvi †eM mgvb nq| G‡Z 
g‡b nq wewµqvwU eÜ n‡q †M‡Q| wKš‘ cÖK…Zc‡¶ wewµqv eÜ 
nqbv| G Ae¯’vq cÖwZ †m‡K‡Û hZ¸‡jv wewµqK AYy wewµqv 
K‡i Drcv` ˆZix K‡i, H mgq Drcv` we‡hvwRZ n‡q wVK 
ZZ¸‡jv wewµqK AYy~ m„wó K‡i| ivmvqwbK mvg¨ve¯’vq hw`I 
wewµqK I Drcv`mg~‡ni cwigvY cwiewZ©Z nqbv Z_vwc m¤§yL 
wewµqv Ges cðvrgyLx wewµqv mgMwZ‡Z Pj‡Z _v‡K| GRb¨ 
DfgyLx wewµqvi mvg¨ve ’̄v‡K mPj ev MwZkxj mvg¨ve¯’v ejv 
nq| 
 

 
 
 
 
 
 
 
  

 

MwZkxj mvg¨ve¯’vi cÖgvY t Ag+  Avq‡bi `ªe‡Y Fe(11) je‡Yi ª̀eY †hvM Kiv n‡j wewµqvq avZe Ag Ges 
Fe3+ Gi ª̀eY ˆZwi n‡q mvg¨ve¯’vi m„wó nq| G Ae¯’vq wgkª‡Y †ZRw¯Œq *Ag †hvM Kiv n‡j wKQz¶Y ci ª̀e‡Y 
†ZRw¯Œq *Ag+ Gi Dcw ’̄wZi cÖgvY cvIqv hvq| 
G †_‡K cÖgvwYZ nq mvg¨ve¯’v m„wó nIqvi ciI DfgyLx wewµqv Pj‡Z _v‡K| 

            Ag+     + Fe2+             Ag  + Fe3+  

Ag     + Fe3+    +  *Ag              Ag+     + Fe2+ +  *Ag+       
 
cÖkœ-t fiwµqv m~ÎwU wjL| G my‡Îi mvnv‡h¨ mvg¨aªæe‡Ki mgxKiY cÖwZcv`b Ki| 
DËi t fiwµqv m~Î t Òwbw ©̀ó ZvcgvÎvq GKwU wewµqvi MwZ‡eM wewµqvq AskMÖnYKvix cÖwZwU wewµq‡Ki 
mwµq f‡ii (†gvjvi NbgvÎv ev AvswkK Pvc) mgvbycvwZK|Ó 
fiwµqv m~‡Îi MvwYwZKiƒc A_ev mvg¨aªæe‡Ki mgxKiY cÖwZcv`b t  

awi, GKwU mij DfqgyLx wewµqv wbgœiƒc- 
A   + B              C   + D 

fiwµqv m~Îvbymv‡i,  
AMÖeZ©x wewµqvi †eM, Rf     [A]  [B] 

GLv‡b, 
[A] = A wewµq‡Ki †gvjvi NbgvÎv 

we
wµ

qv
i 

†
eM

  

mgq 

 
      AMÖeZ©x wewµqvi †eM 

       mvg¨ve¯’v 
            
 

   cðvreZ©x wewµqvi †eM 
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   Rf  = k1[A]  [B]...............(1) 
Avevi, cðvreZ©x wewµqvi †eM, Rb     [C]  [D]  
  Rb = k2 [C]  [D] ...........(2) 

[B]  = B  wewµq‡Ki †gvjvi NbgvÎv 
[C]  = C Drcv‡`i †gvjvi NbgvÎv 
[D]  = D Drcv‡`i †gvjvi NbgvÎv 
k1    =  AMªeZ©x wewµqvi nvi aªæeK| 

 k2=  cðvreZ©x wewµqvi nvi aªæeK| 
mvg¨ve¯’vq AMÖeZ©x wewµqvi †eM I cðvreZ©x wewµqvi †eM mgvb nq| 

 Rf = Rb 

  k1 [A]  [B]=    k2  [C]  [D] 

                                         
   
   BA

DC

k

k




=

2

1  

   
   BA

DC
K




=       [ k -‡K wewµqvi mvg¨aªæeK e‡j|] 

BA

DC

CC

CC
K




=  

GKwU mvaviY DfgyLx wewµqvi Rb¨ mvg¨aªæeK, k -‡K wbgœiƒ‡c cÖKvk Kiv nq- 
aA+ bB + ……..              lL +  mM + …….. 




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B
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A
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M

l

L
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k  

cÖkœ-t Kc I Kp ej‡Z wK eyS? G‡`i g‡a¨ m¤úK© ¯’vcb Ki| 
DËi t Kc t †Kvb DfgyLx wewµqvi mvg¨ve¯’vq  wewµqK I Drcv‡`i mwµq fi‡K †gvjvi NbgvÎvq cÖKvk K‡i 
cÖvß mvg¨aªæeK‡K †gvjvi mvg¨aªæeK ejv nq| G‡K KC Øviv cÖKvk Kiv nq| 
Kp t †Kvb DfgyLx wewµqvi mvg¨ve¯’vq wewµqK I Drcv‡`i mwµq fi‡K AvswkK Pv‡c cÖKvk K‡i cÖvß 
mvg¨aªæeK‡K AvswkK Pvc mvg¨aªæeK ejv nq| G‡K KP Øviv cÖKvk Kiv nq| 
Kc I Kp Gi g‡a¨ m¤úK© t GKwU M¨vmxq DfgyLx wewµqv wbgœiƒc- 

      

aA+ bB + ……..             lL +  mM + …….. 

   

   







=

b

B

a

A

m

M

l

L

CC

CC

C
K  ...............(1)       

Avevi,
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GLv‡b,  
CA  = A wewµq‡Ki †gvjvi NbgvÎv 
CB  = B  wewµq‡Ki †gvjvi NbgvÎv 
CL  =  L Drcv‡`i †gvjvi NbgvÎv 
CM  = M Drcv‡`i †gvjvi NbgvÎv 
PA = A wewµq‡Ki AvswkK Pvc 
PB  = B  wewµq‡Ki AvswkK Pvc 
PL  = L Drcv‡`i AvswkK Pvc 
PM = M Drcv‡`i AvswkK Pvc 
 

awi, wewµqvq wewµqK I Drcv`mg~n Av`k© M¨v‡mi b¨vq AvPiY K‡i| n ‡gvj M¨v‡mi AvswkK Pvc, P 
AvqZb, V   Ges ZvcgvÎv,T  n‡j  

Av`k© M¨v‡mi m~Îvbymv‡i, 
PV= nRT 

 RT
V

n
P =  

CRTP =        [GLv‡b, C =
V

n
= †gvjvi NbgvÎv] 

P Gi gvb (2) bs mgxKi‡Y ewm‡q cvB, 
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






=

b

B

a

A

m

M

l

L

CRTCRT

CRTCRT

)()(

)()(
K p  









++

++




=

bab

B

a

A

mlm

M

l

L

RTCC

RTCC

)()(

)()(
K p  


)()()(  ++−++= baml

p RTKcK  

 nRTKK cp

= )( GLv‡b, n = Drcv‡`i †gvj msL¨v - wewµq‡Ki †gvj msL¨v| 

‡Kvb wewµqvq wewµqK I Drcv‡`i †gvj msL¨v mgvb n‡j A_©vr n = 0 n‡j, 
Kc  =  Kp  n‡e| 

 

 
cÖkœ-t mvg¨aªæe‡Ki Zvrch© wjL| 
DËi t †Kvb Dfg~Lx wewµqvi mvg¨aªæe‡Ki Zvrch© wb¤œiƒc- 
(K) wewµqvi e¨vwß (Extent) wePvi t mvg¨aªæe‡Ki AwaK gvb DfgyLx wewµqvi ‡ÿ‡Î cÖvq m¤ú~Y©Zvi w`K 
wb‡`©k K‡i| ZLb wecixZgyLx wewµqv bMY¨ Ae ’̄vq _v‡K| †hgb- H2 I O2 Gi g‡a¨ wewµqvq H2O Drcbœ 

nq| G‡ÿ‡Î 500K ZvcgvÎvq mvg¨aªe‡Ki gvb AwZ D”P (KC=2.41047) nq|  
2H2(g)       + O2(g)                2 H2O(g) 

mvg¨aªæe‡Ki wewfbœ gv‡bi Dci wfwË K‡i wb‡¤œv³ wm×všÍmgyn †bqv hvq- 
(i) KC Gi gvb 103 †_‡K 10-3 Gi g‡a¨ _vK‡j mvg¨wgkª‡Y wewµqK I Drcv` MYbv‡hvM¨ cwigv‡Y _v‡K| 

(ii) hw` KC  103 nq; ZLb mvg¨wgkÖ‡Y wewµq‡Ki †P‡q Drcv` †ewk nq| Avevi KC Gi gvb Lye †ewk n‡j 
m¤§yL wewµqv †kl cÖv‡šÍ eySvq| 

(iii) hw` KC  10-3 nq; ZLb mvg¨wgkÖ‡Y Drcv‡`i †P‡q wewµqK †ewk nq| Avevi KC Gi gvb Lye Kg 
n‡j m¤§yL wewµqv NU‡Z Pvq bv eySvq| 
(L) wewµqvi w`K m¤ú‡K© cÖvK& aviYv t †Kvb wbw ©̀ó mgq AwZµvšÍ nevi ci GKwU DfgyLx wewµqv mvg¨e ’̄vq 
†cuŠQvi c~‡e©B Dcv`vbmgy‡ni †gvjvi NbvgvÎvi gvb mvg¨aªæe‡Ki mgxKi‡Y ewm‡q †h gvb cvIqv hvq Zv‡K 
wewµqv AbycvZ (QC) e‡j|  QC Gi gv‡bi Dci  wfwË K‡i wewµqvi w`K m¤§‡Ü wb¤œiƒc wm×všÍ †bqv hvq- 

(i) hw` QC KC nq; ZLb wewµqvwU m¤§yLw`‡K AMÖmi n‡e Ges Drcv` evo‡e| 

(ii) hw` QC  KC nq; ZLb wewµqvwU mvg¨ve¯’vq Avmvi Rb¨ cðvrw`‡K AMÖmi n‡e Ges Drcv‡`i we‡hvRb 
NU‡e| 
(iii) hw` QC=KC nq; ZLb wewµqvwU mvg¨ve¯’vq †cuŠQ‡e| 
(M) cÖv_wgK NbgvÎv †_‡K mvg¨wgkÖ‡Y Dcv`v‡bi NbgvÎv wnmve Kiv hvq| 
cÖkœ-09 t mvg¨vsK Kc Gi gvb KLbI wK k~b¨ ev Amxg n‡Z cv‡i-e¨vL¨v Ki| 
DËi t Avgiv Rvwb,  

mvg¨vsK, Kc = 
 
 wewµqK

Drcv`
 

Kc = 0 n‡Z cv‡i hw` GK ev GKvwaK Drcv‡`i NbgvÎv k~b¨ nq| 

Kc = 
 wewµqK

0
 

       = 0 

Avevi, Kc = (Amxg) n‡Z cv‡i hw` GK ev GKvwaK wewµq‡Ki NbgvÎv k~b¨ nq| 

 Kc =
 

0

Drcv`
 

       = ∞ (Amxg)  
Dc‡iv³ `ywU †¶‡ÎB mvg¨ve¯’vi kZ© jw•NZ nq, †Kbbv mvg¨ve¯’vq wewµqv Dfq w`‡KB mgvb nv‡i NU‡Z _v‡K 
Ges †Kvb w`‡KB wewµqv cy‡ivcywifv‡e †kl nq bv| ZvB mvg¨vs‡Ki gvb k~b¨ ev Amxg n‡Z cv‡ibv| 
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cÖkœ-10 t GKwU Dfg~Lx wewµqv KL‡bvI mgvß nq bv -e¨vL¨v Ki| 
DËi t †h wewµqv GK mv‡_ m¤§yLw`K I cðvrw`‡K msNwUZ nq Zv‡K DfgyLx wewµqv e‡j| GKwU DfgyLx 
wewµqvi kyiæ‡Z AMÖeZ©x wewµqvi †eM †ewk _vK‡jI mgq evovi mv‡_ mv‡_ wewµq‡Ki cwigvY Kg‡Z _vKvq 
AMÖeZ©x wewµqvi †eM µgk: n«vm †c‡Z _v‡K Ges cðvrgyLx wewµqvi †eM evo‡Z _v‡K| GK ch©v‡q Dfq 
wewµqvi †eM mgvb nq Ges mvg¨ve¯’v AwR©Z nq| mvg¨ve¯’vq Dfq w`‡K wewµqv mgvb †e‡M Pj‡Z _v‡K | d‡j 
‡Kvb Dfg~Lx wewµqv KL‡bvI mgvß n‡Z cv‡i bv| 
cÖkœ-11 t wb‡gœv³ wewµqv¸wji Rb¨ Kc I Kp Gi gvb wbY©q Ki| 
(K)  N2O4 (g)                  2 NO2 (g)    

(L)  PCl5(g)              PCl3(g)    + Cl2(g)    

(M)  2Hl (g)             H2 (g)      + I2 (g)    

(N)  H2(g)       + I2(g)                2 Hl(g)    

(O)  N2(g)      + 3H2(g)              2 NH3(g)    

(P)  2 NH3(g)                       N2(g)     + 3H2(g)      
DËi t   
(K)  N2O4 (g)                  2 NO2 (g)    

fiwµqv m~Îvbymv‡i,   





























=

4
O

2
N

C

2

2
NO

C

KC  ...............(1)      Ges 





























=

42

2

2

ON
p

NO
p

p
K  ...............(2)       

awi, V wjUvi AvqZ‡bi GKwU cv‡Î 1 ‡gvj N2O4 wb‡q DËß Kiv nj| N2O4 Gi we‡hvRbgvÎv, α 

  N2O4(g)              2 NO2(g) 

cÖviw¤¢K Ae¯’vq †gvj msL¨v 
: 

 1mol     0 mol 

mvg¨ve¯’vq †gvj msL¨v : (1-α)mol    2α mol 

mvg¨ve¯’vq, N2O4 Gi †gvjvi NbgvÎv, 
42ONC

V

-1
= mol/L 

Ges  NO2 Gi †gvjvi NbgvÎv, 
2ONC

V

2
=  mol/L 

42ONC Ges 
2ONC Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

)
1

(

2)
2

(

c

V

VK




−
=  

                                                              
Vc

K
)(1

4 2





−
=  

Avevi 
 awi, mvg¨ve¯’vq †gvU Pvc, P  

mvg¨ wgkª‡Y Dcv`v‡bi ‡gvU †gvj msL¨v = 1 - α + 2 α 

        = 1+α 

mvg¨ve¯’vq, N2O4 Gi AvswkK Pvc, 
42ONp P





+

−
=

1

1
 

Ges  NO2 Gi AvswkK Pvc, 
2ONp P





+
=

1

2
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42ONp Ges 
2ONp  Gi gvb (2) bs mgxKi‡Y ewm‡q cvB,  

)
1

1
(

2)
1

2
(

p
K








+

−
+=

p

 

             
 
 

(L)       PCl5(g)                  PCl3(g)    + Cl2(g)    

fiwµqv m~Îvbymv‡i,   KC

5

23

PCl

ClPCl

C

CC 
=  ...............(1)      Ges   

5

23

PCl

ClPCl

P

PP
Kp


=

...............(2)       

awi, V wjUvi AvqZ‡bi GKwU cv‡Î 1 ‡gvj PCl5 wb‡q DËß Kiv nj| PCl5 Gi we‡hvRbgvÎv, α 

 PCl5 (g)             PCl3 (g)+ Cl2(g) 

cÖviw¤¢K Ae¯’vq †gvj msL¨v 
: 

 1mol 0 

mol 

0 mol 

mvg¨ve¯’vq †gvj msL¨v : (1-α) mol α 

mol 

α mol 

mvg¨ve¯’vq, PCl5 Gi †gvjvi NbgvÎv, 
5PClC

V

-1
= mol/L 

      PCl3 Gi †gvjvi NbgvÎv, 
3PClC

V


=  mol/L 

Ges  Cl2 Gi †gvjvi NbgvÎv, 
2ClC

V


=  mol/L 

5PClC ,
3PClC Ges 

2ClC  Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

V

VV
c

K




−



=
1

 

                                                              
)V(1

2





−
=

c
K  

Avevi  
awi, mvg¨ve¯’vq †gvU Pvc, P  

mvg¨ve¯’vq Dcv`v‡bi ‡gvU †gvj msL¨v = 1-α +α+α 
      = 1+α 

mvg¨ve¯’vq, PCl5 Gi AvswkK Pvc, 
5PClP P





+
=

1

-1
 

      PCl3 Gi AvswkK Pvc, 
3PClP P





+
=

1
 

Ges  Cl2 Gi AvswkK Pvc, 
2

P P




+
=

1
 

5PClP ,
3PClP Ges 

2
P gvb (2) bs mgxKi‡Y ewm‡q cvB,  

 P
p

K
)1(

4
2

2





−
=  
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)
1

1
(

)
1

()
1

(

p
K

P

pp












+

−
+


+=  

        
)1(p

K
2

2





−
=

P
 

 
(M)      2 Hl (g)               H2 (g)   + I2 (g)    

fiwµqv m~Îvbymv‡i,   
( ) ( )

( )2
22Kc

HI

IH

C

CC 
=  ...............(1)      Ges 

( ) ( )
( )2

22Kp

HI

IH

P

PP 
=  ...............(2)       

awi, V wjUvi AvqZ‡bi GKwU cv‡Î 2 ‡gvj HI wb‡q DËß Kiv n‡jv| HI Gi we‡hvRbgvÎv, α 

          2 Hl(g)                   H2 (g)     +   I2(g)   
cÖviw¤¢K Ae¯’vq †gvj msL¨v 
: 

    2 mol    0 mol  0 mol 

mvg¨ve¯’vq †gvj msL¨v :    2-2α 

= 2(1- α) 

mol 

   α mol  α mol 

mvg¨ve¯’vq, HI Gi †gvjvi NbgvÎv, HIC
V

)-2(1 
= mol/L 

      H2 Gi †gvjvi NbgvÎv, 
2HC

V


=  mol/L 

Ges  I2 Gi †gvjvi NbgvÎv, 
2IC

V


=  mol/L 

HIC ,
2HC Ges 

2IC  Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

2
)1(2















 −



=

V

VV
c

K





 

                                                                  
2

2

)1(4 



−
=

c
K  

Avevi     awi, mvg¨ve¯’vq †gvU Pvc, P  
mvg¨ve¯’vq Dcv`v‡bi †gvU †gvj msL¨v = 2(1-α) +α+α 

      = 2 

mvg¨ve¯’vq, HI Gi AvswkK Pvc, HIP
2

)-2(1 
= P 

     =(1-α)P 

      H2 Gi AvswkK Pvc, 
2HP P

2


=  

Ges  I2 Gi AvswkK Pvc, 
2IP P

2


=  

HIP ,
2HP Ges 

2IP  Gi gvb (2) bs mgxKi‡Y ewm‡q cvB,  
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2})1{(

)
2

()
2

(

p
K

P

pp





−



=  

            
2

2

)1(4 



−
=PK  

 
(N)      H2 (g)   + I2 (g)                2 Hl(g)            

fiwµqv m~Îvbymv‡i,   
( )

( ) ( )
22

2

IH

HI

C
CC

C
K


=  ...............(1)      Ges  

( )
( ) ( )

22

2

IH

HI

P
PP

P
K


=  

...............(2)       
awi, V wjUvi AvqZ‡bi GKwU cv‡Î 1‡gvj H2 Ges 1‡gvj I2 wb‡q DËß Kiv n‡jv| wewµq‡Ki ms‡hvRb 
nvi, α 

      H2(g)    +   I2(g)           2 Hl(g)  
cÖviw¤¢K Ae¯’vq †gvj 
msL¨v : 

   a mol  b mol   0 mol 

mvg¨ve¯’vq †gvj msL¨v :  (a-α) 

mol 
 

(b-α) 

mol 

 2α mol 

mvg¨ve¯’vq, HI Gi †gvjvi NbgvÎv, HIC
V

2
= mol/L 

      H2 Gi †gvjvi NbgvÎv, 
2HC

V

a −
=  mol/L 

Ges  I2 Gi †gvjvi NbgvÎv, 
2IC

V

b −
=  mol/L 

HIC ,
2HC Ges 

2IC  Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

VV

V

c
K





−


−
=

















ba

2
2

 

                                                              
))((

4 2





−−
=

bac
K  

Avevi, nRTKK cp

= )(   G wewµqvq,  n =  2- (1+1) = 0    

      KP = KC = 
))((

4 2





−− ba
 

 
 
(O)   3H2(g)    + N2  (g)                 2 NH3(g)            

fiwµqv m~Îvbymv‡i,   
( )

( ) ( )
22

3

3

2

NH

NH

C
CC

C
K


=  ...............(1)      Ges  

( )

( ) ( )
22

3

3

2

NH

NH

P
PP

P
K


=  

...............(2)       
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awi, V wjUvi AvqZ‡bi GKwU cv‡Î 1 ‡gvj N2 Ges 3 ‡gvj H2 wb‡q DËß Kiv nj| wewµq‡Ki ms‡hvRb 
nvi, α 

         3H2(g)  +          N2(g)            2 NH3(g) 

cÖviw¤¢K Ae¯’vq †gvj 
msL¨v : 

      3 mol   1  mol       0 

mol 
mvg¨ve¯’vq †gvj msL¨v :   3(1-α) 

mol 
 

(1-α) 

mol 

    2α 

mol 

mvg¨ve¯’vq, NH3 Gi †gvjvi NbgvÎv, 
3NHC

V

2
= mol/L 

      H2 Gi †gvjvi NbgvÎv, 
2HC

V

)1(3 −
=  mol/L 

Ges  N2 Gi †gvjvi NbgvÎv, 
2NC

V

−
=

1
 mol/L 

3NHC ,
2HC Ges 

2NC  Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

VV

V

c
K





−








 −

=
















1
3

)1(3

2
2

 

                                                                  
4

22

)27(1

4





−
=

V

c
K  

Avevi 
 awi, mvg¨ve¯’vq †gvU Pvc, P  

mvg¨ve¯’vq Dcv`v‡bi †gvU †gvj msL¨v = 3(1-α) +(1-α) +2α 

      = 2(2-α) 

mvg¨ve¯’vq, NH3 Gi AvswkK Pvc, 
3NHP

)2(2

2





−
= P 

             
)2( 



−
= P 

      H2 Gi AvswkK Pvc, 
2HP P

)2(2

)1(3





−

−
=  

Ges  N2 Gi AvswkK Pvc, 
2NP P

)2(2

1





−

−
=  

3NHP ,
2HP Ges 

2NP  Gi gvb (2) bs mgxKi‡Y ewm‡q cvB,  

PP

P

p

)2(2

1
3

)2(2

)3(1

)(2
K

2






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
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(P)  2 NH3(g)                       3H2(g)  + N2 (g)            
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fiwµqv m~Îvbymv‡i,   
( ) ( )

( )2
3

3

22

NH

NH

C

C

CC
K


=  ...............(1)      Ges  

( ) ( )
( )2

3

3

22

NH

NH

P

P

PP
K


=  

...............(2)       
awi, V wjUvi AvqZ‡bi GKwU cv‡Î 2 ‡gvj NH3 wb‡q DËß Kiv nj| wewµq‡Ki we‡hvRb nvi, α 

              2 NH3(g)                     3H2(g)    + N2(g) 

cÖviw¤¢K Ae ’̄vq †gvj msL¨v :     2 mol       0 mol   0 mol 
mvg¨ve¯’vq †gvj msL¨v : 2(1-α) mol      3α mol   α mol 

mvg¨ve¯’vq, NH3 Gi †gvjvi NbgvÎv, 
3NHC

V

)-2(1 
= mol/L 

      H2 Gi †gvjvi NbgvÎv, 
2HC

V

3
=  mol/L 

Ges  N2 Gi †gvjvi NbgvÎv, 
2NC

V


=  mol/L 

3NHC ,
2HC Ges 

2NC  Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

2

V

)1(2

V

3

V

3

Kc

































−






=  

                                                                  
V)1(4

27
K

2

4

c
−


=  

Avevi 
 awi, mvg¨ve¯’vq †gvU Pvc, P  

mvg¨ve¯’vq Dcv`v‡bi ‡gvU †gvj msL¨v = 2(1-α) + 3α + α 

 = 2(1+α) 

mvg¨ve¯’vq, NH3 Gi AvswkK Pvc, 
3NHP

)1(2

)-2(1





+
= P 

             




+

−
=

1

1
P 

         H2 Gi AvswkK Pvc, 
2HP P

)1(2

3





+
=  

Ges  N2 Gi AvswkK Pvc, 
2NP

)1(2 



+
= P 

3NHP ,
2HP Ges 

2NP  Gi gvb (2) bs mgxKi‡Y ewm‡q cvB,  

2

)(1

)(1

)2(1)2(1

3

















+

−

+












+



=

P

PP

K  

        
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)1(16
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



−
=
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cÖkœ-t j¨v-kv‡Zwjqv‡ii bxwZ wK? GB bxwZi Av‡jv‡K DfgyLx wewµqvi mvg¨ve¯’vi Dci ZvcgvÎv, Pvc I 
NbgvÎvi cÖfve eY©bv Ki| 
DËi t  
j¨v-kv‡Zwjqv‡ii bxwZ t Ò†h mKj wbqvg‡Ki (ZvcgvÎv, Pvc I NbgvÎv) Dci †Kvb DfgyLx wewµqvi mvg¨ve¯’v 
wbf©ikxj Zv‡`i †h †Kvb GK ev GKvwaK wbqvg‡Ki cwieZ©b NU‡j mvg¨ve¯’vi Ae¯’vb Wv‡b ev ev‡g Ggbfv‡e 
cwiewZ©Z nq hv‡Z Gme wbqvgK cwieZ©‡bi cÖfve cÖkwgZ n‡q hvq|Ó 
 GB bxwZ Abymv‡i mvg¨ve ’̄vi Dci ZvcgvÎv, Pvc I NbgvÎv cwieZ©‡bi cÖfve ev djvdj e¨vL¨v Kiv 
hvq- 
Zv‡cvrcv`x wewµqvq ZvcgvÎvi cÖfve t jv-kv‡Zwjqv‡ii bxwZ Abymv‡i Zv‡cvrcv`x wewµqvq ZvcgvÎv evov‡j 
wewµqvwU cðvrw`‡K AMÖmi nq Ges mv‡g¨i Ae ’̄vb Wvb †_‡K ev‡g w`‡K ’̄vbPz¨Z nq| d‡j wKQz cwigvY 
Drcv` we‡hvwRZ n‡q wewµq‡K cwiYZ nq Ges ZvcgvÎv e„w×i cÖfve cÖkwgZ nq| 
D`vniY-   3H2(g)+   N2 (g)                2 NH3(g)           H = -92KJ/mol 
wewµqvwU Zv‡cvrcv`x| ZvB mvg¨ve¯’vq ZvcgvÎv e„w× Ki‡j wewµqvwU cðvr w`‡K AMÖmi n‡e Ges wKQz cwigvY 
A¨v‡gvwbqv we‡hvwRZ n‡q bvB‡Uªv‡Rb I nvB‡Wªv‡Rb M¨v‡m cwiYZ n‡e| d‡j NH3 Drcv`b n«vm cv‡e| 
Zvcnvix wewµqvq ZvcgvÎvi cÖfve t j¨v-kv‡Zwjqv‡ii bxwZ Abymv‡i Zvcnvix wewµqvq ZvcgvÎv evov‡j 
wewµqvwU mvg‡bi w`‡K AMÖmi nq Ges mv‡g¨i Ae¯’vb evg †_‡K Wvb w`‡K ¯’vbPz¨Z n‡q Drcv‡`i cwigvY e„w× 
cvq Ges ZvcgvÎv e„w×i cÖfve cÖkwgZ nq| 
D`vniY- N2(g) +   O2(g)                      2NO(g)        H = +168KJ/mol 

wewµqvwU Zvcnvix| ZvB mvg¨ve¯’vq ZvcgvÎv e„w× Ki‡j wewµqvwU mvg‡bi w`‡K AMÖmi n‡e Ges NO Gi  
Drcv`b e„w× cv‡e| 
Pv‡ci cÖfve t ‡h me wewµqvq wewµqK I Drcv`mg~n M¨vmxq Ges wewµqvi d‡j AvqZb cwiewZ©Z nq ïay †m 
†¶‡Î mvg¨ve¯’vi Dci Pv‡ci cÖfve i‡q‡Q| mv g¨e¯’vi Dci Pv‡ci cÖfve ỳB cÖKvi t 
(K) wewµqvq AvqZ‡bi ms‡KvPb t †Kvb wewµqvq wewµq‡Ki AvqZ‡bi †P‡q Drcv‡`i AvqZb Kg n‡j †m 
†¶‡Î Pvc cÖ‡qvM Ki‡j cÖ‡qvMK…Z Pvc cÖkwgZ Kivi Rb¨ mv‡g¨i Ae¯’vb Wvb w`‡K m‡i hv‡e Ges Drcv‡`i 
cwigvY e„w× cv‡e| 
D`vniY-           3H2(g)  + N2(g)               2 NH3(g) 

GB wewµqvq 1 †gvj N2 I  3 ‡gvj H2 A_©vr †gvU 4 †gvj wewµqK †_‡K 2 †gvj NH3 Drcbœ n‡q‡Q| 
wewµq‡Ki AvqZ‡bi †P‡q Drcv‡`i AvqZb Kg| ZvB G wewµqvq Pvc cÖ‡qvM Ki‡j cÖ‡qvMK…Z Pvc cÖkwgZ 
Kivi Rb¨ mv‡g¨i Ae ’̄vb Wvb w`‡K m‡i hv‡e Ges NH3 M¨v‡mi Drcv`b e„w× cv‡e| 
(L) wewµqvq AvqZ‡bi cÖmviY t †Kvb wewµqvq wewµq‡Ki AvqZ‡bi †P‡q Drcv‡`i AvqZb e„w× †c‡j, †m 
†¶‡Î Pvc cÖ‡qvM Ki‡j cÖ‡qvMK…Z Pvc cÖkwgZ Kivi Rb¨ mv‡g¨i Ae¯’vb evg w`‡K m‡i hv‡e Ges Drcv‡`i 
cwigvY n«vm cv‡e| 
D`vniY-            2N2O5(g)             4NO2(g)  + O2(g) 
GB wewµqvq 2 †gvj N2O5 wewµqK †_‡K 4 †gvj NO2 I  1 ‡gvj O2 Drcbœ n‡q‡Q| A_©vr wewµq‡Ki 
AvqZ‡bi †P‡q Drcv‡`i AvqZb †ewk| ZvB G wewµqvq Pvc cÖ‡qvM Ki‡j cÖ‡qvMK…Z Pvc cÖkwgZ Kivi Rb¨ 
mv‡g¨i Ae ’̄vb evg w`‡K m‡i hv‡e Ges Drcv‡`i cwigvY n«vm cv‡e| 
NbgvÎvi cÖfve t wbw`©ó ZvcgvÎvq †Kvb wewµq v mvg¨ve ’̄vq _vKvKv‡j †Kvb Dcv`v‡bi NbvgvÎv e„w× ev n«vm 
Kiv n‡j j¨v-kv‡Zwjqv‡ii bxwZ Abymv‡i mvg¨ve¯’v Ggbfv‡e cwiewZ©Z n‡e, hv‡Z NbgvÎv cwieZ©‡bi cÖfve 
cÖkwgZ nq| 
 
D`vniY- N2O4(g)           2NO2 (g) 

wewµqvi mvg¨vsK,
 
 42

2

2

ON

NO
kC =  

mvg¨ve¯’vq wgkª‡Yi g‡a¨ Av‡iv N2O4 †hvM Kiv n‡j wKQz N2O4 we‡qvwRZ n‡q NO2 Drcbœ Ki‡e Ges 
mvg¨ve¯’v Wvb w`‡K m‡i hv‡e KviY wbw`©ó ZvcgvÎvq kc Gi gvb AcwiewZ©Z _v‡K| Avevi wKQz cwigvY N2O4 
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wewµqv wgkªY †_‡K mwi‡q †djv n‡j kc Gi wbw`©ó gv‡bi Rb¨ wKQz gvb NO2 wewµqv K‡i N2O4 Drcbœ 
Ki‡e Ges mv‡g¨i Ae ’̄vb evg w`‡K m‡i hv‡e| 
cÖkœ-t j¨v-kv‡Zwjqv‡ii bxwZi Av‡jv‡K wb‡gœv³ DfgyLx wewµqvi mvg¨ve ’̄vi Dci ZvcgvÎv, Pv‡ci cÖfve 
Av‡jvPbv Ki| 
(K)  3H2(g)  + N2(g)             2NH3(g) ,  H = -92.4  KJ/mol 

(L)  N2 (g)+ O2(g)           2NO(g),         H = +168KJ/mol 

(M)  2SO2(g)   + O2(g)          2SO3(g)  ,   H = -197 KJ/mol 

 
DËi t  
(K)  3H2(g)  + N2(g)             2NH3(g) ,  H = -92.4  KJ/mol 

Zv‡ci cÖfve t Dwj­wLZ wewµqvwU Zv‡cvrcv`x nIqvq j¨v-kv‡Zwjqv‡ii bxwZ Abymv‡i wewµqvq ZvcgvÎv 
evov‡j wewµqvwU cðvrw`‡K AMÖmi n‡e Ges mv‡g¨i Ae¯’vb Wvb †_‡K ev‡g m‡i Avm‡e| d‡j wKQz cwigvY 
A¨v‡gvwbqv we‡hvwRZ n‡q bvB‡Uªv‡Rb I nvB‡Wªv‡Rb M¨v‡m cwiYZ n‡e Ges NH3 Drcv`b n«vm cv‡e| 
Pv‡ci cÖfve t †h‡nZz wewµqK I Drcv` DfqB M¨vm Ges Df‡qi †gvj msL¨v wfbœ,ZvB GB wewµqvq mvg¨ve¯’vi 
Dci Pv‡ci cÖfve _vK‡e| GB wewµqvq 1 †gvj N2 I  3 ‡gvj H2 A_©vr †gvU 4 †gvj wewµqK †_‡K 2 †gvj 
NH3 Drcbœ n‡q‡Q| wewµq‡Ki AvqZ‡bi †P‡q Drcv‡`i AvqZb Kg| ZvB G wewµqvq Pvc cÖ‡qvM Ki‡j 
cÖ‡qvMK…Z Pvc cÖkwgZ Kivi Rb¨ mv‡g¨i Ae ’̄vb Wvb w`‡K m‡i hv‡e Ges NH3 M¨v‡mi Drcv`b e„w× cv‡e| 
(L)  N2 (g)+ O2(g)           2NO(g),         H = +168KJ/mol 

Zv‡ci cÖfve t DwjøwLZ wewµqvwU Zvcnvix nIqvq j¨v-kv‡Zwjqv‡ii bxwZ Abymv‡i wewµqvq ZvcgvÎv evov‡j 
wewµqvwU m¤§yLw`‡K AMÖmi n‡e Ges mv‡g¨i Ae¯’vb evg †_‡K Wv‡b m‡i Avm‡e| d‡j NO Gi  Drcv`b e„w× 
cv‡e| 
Pv‡ci cÖfve t †h‡nZz wewµqK I Drcv‡`i †gvj msL¨v mgvb, ZvB j¨v-kv‡Zwjqv‡ii bxwZ Abymv‡i GB wewµqvq 
mvg¨ve¯’vi Dci †Kvb Pv‡ci cÖfve _vK‡e bv| 
 
(M)  2SO2(g)   + O2(g)          2SO3(g) ,   H = -197 KJ/mol 

Zv‡ci cÖfve t DwjøwLZ wewµqvwU Zv‡cvrcv`x nIqvq j¨v-kv‡Zwjqv‡ii bxwZ Abymv‡i wewµqvq ZvcgvÎv evov‡j 
wewµqvwU cðvrw`‡K AMÖmi n‡e Ges mv‡g¨i Ae¯’vb Wvb †_‡K ev‡g m‡i Avm‡e| d‡j wKQz cwigvY mvjdvi 
UªvBA·vBW we‡hvwRZ n‡q mvjdvi WvBA·vBW I Aw·‡Rb M¨v‡m cwiYZ n‡e Ges SO3 Drcv`b n«vm cv‡e| 
Pv‡ci cÖfve t †h‡nZz wewµqK I Drcv` DfqB M¨vm Ges Df‡qi †gvj msL¨v wfbœ, ZvB GB wewµqvq mvg¨ve¯’vi 
Dci Pv‡ci cÖfve _vK‡e| GB wewµqvq 2 †gvj SO2 I  1 ‡gvj O2 A_©vr †gvU 3 †gvj wewµqK †_‡K 2 

†gvj SO3 Drcbœ n‡q‡Q| wewµq‡Ki AvqZ‡bi †P‡q Drcv‡`i AvqZb Kg| ZvB G wewµqvq Pvc cÖ‡qvM 
Ki‡j cÖ‡qvMK…Z Pvc cÖkwgZ Kivi Rb¨ mv‡g¨i Ae¯’vb Wvb w`‡K m‡i hv‡e Ges SO3 M¨v‡mi Drcv`b e„w× 
cv‡e| 
 
cÖkœ-t w¯’i ZvcgvÎvq Pvc evov‡j PCl5 Gi we‡hvRb gvÎv n«vm cvq †Kb ? 
DËi t PCl5 Gi Gi we‡hvRb wewµqv wbgœiƒc- 

PCl5(g)                PCl3(g)    + Cl2(g)     
GB wewµqvq 1 †gvj PCl5 wewµqK †_‡K 1 †gvj PCl3 I  1 ‡gvj Cl2 Drcbœ n‡q‡Q| A_©vr wewµq‡Ki 
AvqZ‡bi †P‡q Drcv‡`i AvqZb †ewk| j¨v-kv‡Zwjqv‡ii bxwZ Abyhvqx †Kvb wewµqvq wewµq‡Ki AvqZ‡bi 
†P‡q Drcv‡`i AvqZb e„w× †c‡j, †m †¶‡Î Pvc cÖ‡qvM Ki‡j cÖ‡qvMK…Z Pvc cÖkwgZ Kivi Rb¨ mv‡g¨i Ae¯’vb 
evg w`‡K m‡i hv‡e Ges Drcv‡`i cwigvY n«vm cv‡e| 
ZvB G wewµqvq w ’̄i ZvcgvÎvq Pvc cÖ‡qvM Ki‡j cÖ‡qvMK…Z Pvc cÖkwgZ Kivi Rb¨ mv‡g¨i Ae¯’vb evg w`‡K 
m‡i hv‡e Ges Drcv` PCl3 I Cl2 Gi cwigvY n«vm cv‡e A_©vr PCl5 Gi we‡hvRb gvÎv n«vm cv‡e| 
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cÖkœ t mvg¨aªæe‡Ki Dci ZvcgvÎv I Pv‡ci cÖfve wjL| 
DËi t mvg¨aªæ‡Ki Dci ZvcgvÎv I Pv‡ci cÖfve wb¤œiƒc- 
ZvcgvÎvi cÖfve t DfgyLx M¨vmxq wewµqvq †`Lv hvq, w ’̄i ZvcgvÎvq mvg¨aªæe‡Ki gvb w ’̄i _v‡K wKš‘  ZvcgvÎv 
cwieZ©b Ki‡j wewµqvi mv‡g¨i Ae¯’v‡bi mv‡_  mv‡_ mvg¨aªye‡Ki gv‡biI cwieZ©b N‡U| ZvcgvÎvi Dci 
mvg¨aªæe‡Ki wbf©ikxjZv weÁvbx f¨v›U nd& wb‡¤œv³ mgxKiY Øviv e¨vL¨v K‡ib|  

T

1

2.303R

ΔH
logK P 

−
=    + aª æeK [GLv‡b cÖZxKmg~n mvaviY A_© ÁvcK] ...................(i) 

(i) bs mgxKiY‡K y = mx + c, mij †iLvi mgxKi‡Yi mv‡_ Zzjbv K‡i Zvcnvix Ges Zv‡cvrcv`x 
wewµqvi †ÿ‡Î wb‡¤œv³ `ywU †jLwPÎ cvIqv hvq| 
 

lo
gK

p

1
T

lo
gK

p

1
T

wPÎ-(K) Zvcnvix wewµqv wPÎ-(L) Zv‡cvrcv`x wewµqv  
wPÎ-K t Zvcnvix wewµqvi †jLwPÎ †`Lv hv‡”Q †h, M¨v‡mi ZvcgvÎv,T e„w× †c‡j 1/TGi gvb n«vm cvq (X-

Aÿ eivei) Ges logKp Gi gvb (Y-Aÿ eivei) e„w× cvq| ZvB Zvcnvix wewµqvq ZvcgvÎv e„w×‡Z Drcv‡`i 
cwigvY e„w× cvq Ges mv‡g¨i Ae ’̄vb evg w`K †_‡K Wvb w`‡K m‡i hvq| 
wPÎ-L t Zv‡cvrcv`x wewµqvi †jLwPÎ †`Lv hv‡”Q †h, M¨v‡mi ZvcgvÎv,T e„w× †c‡j 1/TGi gvb n«vm cvq 
(X-Aÿ eivei) Ges logKp Gi gvb (Y-Aÿ eivei) n«vm cvq| ZvB Zv‡cvrcv`x wewµqvq ZvcgvÎv e„w×‡Z 
Drcv‡`i cwigvY n«vm cvq Ges mv‡g¨i Ae ’̄vb Wvb w`K †_‡K evg w`‡K m‡i hvq| 
 
Pv‡ci cÖfve t w ’̄i ZvcgvÎvq M¨vmxq DfgyLx wewµqvi mvg¨aªæeK, Kp Gi gvb w¯’i| f¨vb n‡di mgxKiY 
wb¤œiƒc- 

 
T

1

2.303R

ΔH
logK P 

−
=    + aªæeK  

mgxKiY †_‡K †`Lv hv‡”Q, mvg¨aªæe‡Ki gv‡bi Dci Pv‡ci †Kvb m¤úK© ev cÖfve †bB| 
cÖkœ-t cvwbi AvqwbK ¸Ydj, A‡¤øi we‡qvRb aªæeK Ges ÿv‡ii we‡qvRb aªæeK wK ?  
DËi t cvwbi AvqwbK ¸Ydj t weï× cvwb wbgœiƒ‡c AvqwbZ nq- 

           H2O              H+    + OH- 

fiwµqv m~Îvbymv‡i, 
O][H

]][OH[H
k

2

-+

=  

             ev, k[H2O] = ]][OH[H -+  

cvwb Lye mvgvb¨ cwigv‡Y AvqwbZ nq e‡j mvg¨ve ’̄vq we‡qvwRZ cvwbi NbgvÎv ,[H2O] ‡K aªæeK aiv hvq- 

  Kw = ]][OH[H -+   

 Kw -‡K  cvwbi AvqwbK ¸Ydj ejv nq| 
myZivs cvwbi nvB‡Wªv‡Rb Avqb Ges nvB‡Wªv·vBW Avq‡bi †gvjvi NbvgÎvi ¸Ydj me©`vB aªæeK nq,GB aªæeK 
ivwk‡K cvwbi AvqwbK ¸Ydj, Kw e‡j| 250C ZvcgvÎvq cvwbi AvqwbK ¸Yd‡ji cixÿvjä gvb nj 10-14 

mol2L-2| 
A‡¤øi we‡qvRb aªæeK t eªb‡÷W-jvDwi gZev` Abymv‡i , A¤ø cvwb‡Z wbgœiƒ‡c we‡qvwRZ nq- 

HB      +    H2O                  H3O+    +  B- 
                              (A¤ø)         
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fiwµqv m~Îvbymv‡i, ka
[HB]

]][BO[H -

3

+

=          ‡h‡nZz,    [H2O] = aªæeK 

Ka ‡K A‡¤øi we‡qvRb aªæeK ejv nq|  
GKK  t A‡¤øi we‡qvRb aªæe‡Ki GKK nj mol/L| 
 
ÿv‡ii we‡qvRb aªæeK t eªb‡÷W-jvDwi gZev` Abymv‡i , ‡h †Kvb ¶viK cvwb‡Z `ªexf~Z Ki‡j wbgœiƒ‡c we‡qvwRZ 
nq- 

 B-  +    H2O                  HB      +  OH- 
                             (¶viK) 

fiwµqv m~Îvbymv‡i, 
][B

][HB][OH
k

-

-

b =   ‡h‡nZz,    [H2O] = aªæeK 

Kb -‡K ¶vi‡Ki we‡qvRb aªæeK ejv nq|  
GKK t ¶vi‡Ki we‡qvRb aªæe‡Ki GKK nj mol/L| 
 
cÖkœ-t A¤ø Ges ÿvi‡Ki we‡qvRb aªæe‡Ki mvn‡h¨ wKfv‡e A¤ø I ÿv‡ii ZxeªZv wbY©q Kiv nq ? 
DËi t  A‡¤øi we‡qvRb aªæe‡Ki mvn‡h¨ A‡¤øi ZxeªZv wbY©q t eªb‡÷W-jvDwi gZev` Abymv‡i , A¤ø cvwb‡Z wbgœiƒ‡c 
we‡qvwRZ nq- 

HB      +    H2O                  H3O+    +  B- 
                              (A¤ø)         

fiwµqv m~Îvbymv‡i, ka
[HB]

]][BO[H -

3

+

= ...............(i)         ‡h‡nZz,    [H2O] = aªæeK 

Ka ‡K A‡¤øi we‡qvRb aªæeK ejv nq| myZivs ‡h A‡¤øi mvg¨ve ’̄vq [H3O+] Gi cwigvY †ewk Ges [HB] Gi cwigvY 
Kg n‡e †m‡ÿ‡Î (i) bs mgxKiY Abymv‡i Ka Gi gvb †ewk n‡e Ges A‡¤øi ZxeªZv ZZ †ewk n‡e| wb‡¤œ 250C 
ZvcgvÎvq wKQz A‡¤øi we‡qvRb aªæe‡Ki gvb ‡`qv nj| 
 
 
 

A‡¤øi bvg Ka(mol/L) pka(-logKa) A‡¤øi ZxeªZv 

nvBwWªIwWK A¨vwmW(HI) 3.2109 -9.50 kw³kvjx A¤ø 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nvB‡Wªv‡eªvwgK A¨vwmW (HBr) 1109 -9 

cvi‡K¬vwiK A¨vwmW(HClO4) 1107 -7 

nvB‡Wªv‡K¬vwiK A¨vwmW (HCl) 1.3106 -6.11 

mvjwdDwiK A¨vwmW(H2SO4) 1103 -3 

bvBwUªK A¨vwmW (HNO3) 1101 -1 

UªvB‡K¬v‡iv B_vbwqK A¨vwmW(Cl3CCOOH) 2.3 10-1 0.64 

Av‡qvwWK A¨vwmW(HlO3) 1.7  10-1 0.76 

A·vwjK A¨vwmW (HOOCCOOH) 3.16 10-2 1.25 

WvB‡K¬v‡iv B_vbwqK A¨vwmW(Cl2CHCOOH) 5.0 10-2 1.30 

dmdivm A¨vwmW(H3PO3) 3 10-2 1.52 

mvjwdDivm A¨vwmW(H2SO3) 1.4 10-2 1.85 

dmdwiK A¨vwmW(H3PO4) 7.2 10-3 2.14 

‡K¬v‡iv B_vbwqK A¨vwmW(ClCH2COOH) 1.3 10-3 2.88 

nvB‡Wªvd¬zwiK A¨vwmW(HF) 6.6 10-4 3.18 

bvBUªvm A¨vwmW(HNO2) 4.5 10-4 3.34 

wg_vbwqK A¨vwmW(HCOOH) 1.8 10-4 3.74 

‡ebRwqK A¨vwmW (C6H5COOH)  6.3 10-5 4.20 
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B_vbwqK A¨vwmW(CH3COOH) 1.8 10-5 4.74  
 
 
 
 
 

`ye©j A¤ø 

Kve©wbK A¨vwmW(H2CO3) 4.2 10-7 6.37 

nvB‡Wªv‡Rb mvjdvBW(H2S) 9.1 10-8 7.04 

nvB‡WªvmvqvwbK A¨vwmW(HCN) 6.16 10-10 9.21 

‡evwiK A¨vwmW(H3BO3) 5.8110-10 9.23 

‡dbj(C6H5OH) 1.02 10-10 9.99 

nvB‡Wªv‡Rb cviA·vBW (H2O2) 2.2 10-12 11.7 

 
ÿvi‡Ki we‡qvRb aªæe‡Ki mvn‡h¨ ÿv‡ii ZxeªZv wbY©q t eªb‡÷W-jvDwi gZev` Abymv‡i , ‡h †Kvb ¶viK cvwb‡Z 
`ªexf~Z Ki‡j wbgœiƒ‡c we‡qvwRZ nq- 

 B-  +    H2O                  HB      +  OH- 
                             (¶viK) 

fiwµqv m~Îvbymv‡i, 
][B

][HB][OH
k

-

-

b =  ...............(i)        ‡h‡nZz,    [H2O] = aªæeK 

Kb -‡K ¶vi‡Ki we‡qvRb aªæeK ejv nq| myZivs ‡h ÿvi‡Ki mvg¨ve ’̄vq [OH-] Gi cwigvY †ewk Ges [B-] Gi cwigvY 
Kg n‡e †m‡ÿ‡Î (i) bs mgxKiY Abymv‡i Kb Gi gvb †ewk n‡e Ges ÿvi‡Ki ZxeªZv ZZ †ewk n‡e| wb‡¤œ 250C 
ZvcgvÎvq wKQz ÿvi‡Ki we‡qvRb aªæe‡Ki gvb ‡`qv nj| 
 

ÿvi‡Ki  bvg Kb(mol/L) pkb(-logKb) 
A¨v‡gvwbqv(NH3) 1.8  10-5  

A¨v‡gvwbqvg nvB‡Wªv·vBW (NH4OH) 1.79  10-5  

wmjfvi nvB‡Wªv·vBW(AgOH) 1.11 10-4  

nvB‡Wªvw·jA¨vwgb(NH2-OH) 1.07  10-8  

nvBWªvwRb(NH2-NH2) 1.7  10-6  

B_vBjA¨vwgb (C2H5-NH2) 5.6 10-4  

wg_vBjA¨vwgb(CH3-NH2) 4.6  10-4  

wcwiwWb(C5H5N) 1.7  10-9  

A¨vwm‡UU Avqb (CH3COO-) 5.7  10-10  

wdbvBjA¨vwgb(C6H5-NH2) 3.8  10-10  

 
cÖkœ- t Aw· GwmW I nvBWªvwmWmg~‡ni ZxeªZv wKfv‡e wbY©q Kiv nq| 
DËi t Aw· Gwm‡Wi ZxeªZv t Aw· GwmWmg~‡ni †K›`ªxq cigvYyi abvZœK RviY gvb hZ AwaK GwmWwUi ZxeªZv ZZ 
AwaK| 
D`vniY-     +7                 +6             +5          +4            +3 

               HClO4    >   H2SO4  >  HNO3 > H2SO3   >  HNO2 
Avevi, †K›`ªxq cigvYyi abvZœK RviY gvb GKB n‡j †K›`ªxq cigvYyi PvR© NbZ¡ Abymv‡i ZxeªZv wba©vwiZ nq| †hgb- 
HNO3 I H3PO4  Df‡qi †K›`ªxq cigvYyi RviY gvb +5| Z‡e bvB‡Uªv‡Rb cigvYyi AvKvi dmdiv‡mi †P‡q †QvU 
nIqvq dmdiv‡mi Zzjbvq bvB‡Uªv‡R‡bi PvR© NbZ¡ †ewk| ZvB H3PO4A‡c¶v HNO3Gi ZxeªZv †ewk|  

   +5                +5                   

HNO3     >   H3PO4 
nvBWªvwmW t nvBWªvwmWmg~‡ni ZxeªZv Zv‡`i AYy ’̄ FYvZœK Avq‡bi AvKv‡ii Dci wbf©i K‡i| †h nvBWªvwm‡Wi FYvZœK 
Avq‡bi AvKvi hZ eo †m nvBWªvwm‡Wi ZxeªZv ZZ †ewk| 
‡hgb- HCl, HBr I HI Gi g‡a¨ Cl- Avq‡bi †P‡q Br- Avqb Ges Zvi †P‡q I- Avq‡bi AvKvi eo| ZvB GwmW¸wji 
ZxeªZvi µg nj-     HI  >  HBr  >  HCl 
 
cÖkœ-11 t H3PO4 A‡c¶v HClO4 AwaK kw³kvjx GwmW-e¨vL¨v Ki|  
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DËi t Avgiv Rvwb, Aw·-GwmWmg~‡ni †K›`ªxq cigvYyi abvZœK RviYgvb e„w×i mv‡_ mv‡_ Zv‡`i kw³ e„w× cvq| KviY 
†K›`ªxq cigvYy B‡jKUªb‡K m‡Rv‡i AvKl©Y Kivq nvB‡Wªv‡R‡bi eÜb `~e©j nq Ges mn‡R `ªe‡Y †cÖvUb (H+) wn‡m‡e 
P‡j hvq| H3PO4 G †K›`ªxq cigvYy PGi RviYgvb +5 Ges HClO4 G †K›`ªxq cigvYy ClGi RviYgvb +7| †h‡nZz 
H3PO4 G †K›`ªxq cigvYy PGi RviYgvb A‡c¶v HClO4 G †K›`ªxq cigvYy ClGi RviYgvb †ewk| ZvB H3PO4 

A‡c¶v HClO4 AwaK kw³kvjx GwmW| 
 
cÖkœ-12 t H3PO4Ges HNO3 Gi g‡a¨ †KvbwU AwaK kw³kvjx GwmW Ges †Kb ? 
DËi t Avgiv Rvwb, Aw·-GwmWmg~‡ni †K›`ªxq cigvYyi abvZœK RviYgvb e„w×i mv‡_ mv‡_ Zv‡`i kw³ e„w× cvq wKš‘ 
†K›`ªxq cigvYyi abvZœK RviY gvb GKB n‡j †m‡¶‡Î †h †K›`ªxq cigvYyi PvR© NbZ¡ †ewk †mB Gwm‡Wi ZxeªZv †ewk 
nq|| H3PO4 G †K›`ªxq cigvYy PGi RviYgvb +5 Ges HNO3 G †K›`ªxq cigvYy NGi RviYgvb +5| †h‡nZz H3PO4 

G †K›`ªxq cigvYy P Gi AvKvi A‡c¶v HNO3 G †K›`ªxq cigvYy NGi AvKvi †QvU nIqvq bvB‡Uªv‡Rb cigvYyi PvR© 
NbZ¡ P cigvYy A‡c¶v †ewk| ZvB H3PO4 A‡c¶v HNO3 AwaK kw³kvjx GwmW| 
cÖkœ-13 t H2SO4 A‡c¶v H2SO3 GwmWØ‡qi g‡a¨ †Kvb AwaK kw³kvjx GwmW Ges †Kb ?  
DËi t Avgiv Rvwb, Aw·-GwmWmg~‡ni †K›`ªxq cigvYyi abvZœK RviYgvb e„w×i mv‡_ mv‡_ Zv‡`i kw³ e„w× cvq| KviY 
†K›`ªxq cigvYy B‡jKUªb‡K m‡Rv‡i AvKl©Y Kivq nvB‡Wªv‡R‡bi eÜb `~e©j nq Ges mn‡R `ªe‡Y †cÖvUb (H+) wn‡m‡e 
P‡j hvq| H2SO4 G †K› ª̀xq cigvYy S Gi RviYgvb +6 Ges H2SO3 G †K›`ªxq cigvYy S Gi RviYgvb +4| †h‡nZz 
H2SO3G †K›`ªxq cigvYy S Gi RviYgvb A‡c¶v H2SO4 G †K›`ªxq cigvYy S Gi RviYgvb †ewk| ZvB 
H2SO3A‡c¶v H2SO4 AwaK kw³kvjx GwmW| 
 
cÖ&kœ-t pH I pOH ej‡Z wK eyS? 
DËi t   
pH t †Kvb `ªe‡Yi nvB‡Wªv‡Rb Avq‡bi(H+) ‡gvjvi NbgvÎvi FYvZœK jMvwi`g‡K H ª̀e‡Yi pH e‡j| 

   pH = - log[H+] 
pOH t †Kvb `ªe‡Yi nvB‡Wªv·vBW Avq‡bi(OH-) ‡gvjvi NbgvÎvi FYvZœK jMvwi`g‡K H ª̀e‡Yi pOH e‡j| 

   pOH = - log[OH-] 
cÖkœ- t cvwbi AvqwbK ¸Ydj wK? cvwbi AvqwbK ¸Ydj †_‡K wKfv‡e pH †¯‹j cÖwZwôZ nq- e¨vL¨v Ki| 
DËi t cvwbi AvqwbK ¸Ydj t weï× cvwb wbgœiƒ‡c AvqwbZ nq- 

           H2O              H+    +  OH- 

fiwµqv m~Îvbymv‡i, 
O][H

]][OH[H
k

2

-+

=  

             ev, K[H2O] = ]][OH[H -+  

cvwb Lye mvgvb¨ cwigv‡Y AvqwbZ nq e‡j mvg¨ve ’̄vq we‡qvwRZ cvwbi NbgvÎv ,[H2O] ‡K aªæeK aiv hvq- 

myZivs   Kw = ]][OH[H -+  

 Kw -‡K  cvwbi AvqwbK ¸Ydj ejv nq| 
 
PH †¯‹jt    cvwbi AvqwbK ¸Ydj †_‡K Avgiv cvB, 

  Kw = ]][OH[H -+ ………………(1) 

250C ZvcgvÎvq Kw Gi gvb 10-14 | myZivs (1) bs mgxKiY †_‡K cvB, 

10-14 = ]][OH[H -+  

ev, log10-14 = log ]][OH[H -+  

ev, -14 log10 = log ]log[OH][H -++  

ev, -14 = log ]log[OH][H -++  

ev, -log ]log[OH][H -−+ = 14…………(2) 

ev, pH + pOH  = 14 
Avevi, weï× cvwbi we‡qvRb †_‡K ïay H+ I OH- ˆZwi nq| †m‡nZz GK AYy cvwb †_‡K GKwU H+ I GKwU OH- 
Avqb ˆZwi nq| ZvB weï× cvwb‡Z Zv‡`i NbgvÎv mgvb| 

A_©vr  [H+] = [ OH-] 
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 (2)  bs mgxKiY †_‡K cvB,  -log ]log[H][H ++ − = 14 

       ev, -2 log[H+] = 14  
       ev, - log[H+]= 7   

                                      ev,  pH = 7 
myZivs weï× cvwbi pH = 7 

 
weï× cvwb‡Z wKQz A¤ø †hvM Ki‡j A_©vr A¤øxq `ªe‡Yi pH Gi gvb n‡e 0 †_‡K 7 Gi g‡a¨| 
Avevi weï× cvwb‡Z wKQz ¶vi †hvM Ki‡j A_©vr ¶vixq `ªe‡Yi pH Gi gvb n‡e 7 †_‡K 14 Gi g‡a¨| GRb¨ pH 
†¯‹‡ji gvb 0 †_‡K 14 ch©šÍ aiv nq|  
 
 

pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

pOH 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

[H+] 0 10-1 10-2 10-3 10-4 10-5 10-6 10-7 10-8 10-9 
10-

10 
10-11 

10-

12 

10-

13 

10-

14 

[OH-

] 
10-14 10-13 10-12 10-11 10-10 10-9 10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1 0 

A¤øxq `ªeY wbi‡c¶ ¶vixq `ªeY 
cÖkœ-t we‡qvRb gvÎv ej‡Z wK eyS ? 
DËi t  we‡qvRb gvÎv t GKwU `ªe‡Yi †Kvb Dcv`v‡bi †gvj msL¨vi †h Ask we‡qvwRZ nq Zv‡K J Dcv`v‡bi we‡qvRb 
gvÎv e‡j| Bnv‡K   wPý Øviv cÖKvk Kiv nq| 

 we‡qvRb gvÎv = 
msLv gvj† gvU†bi Dcv`v‡

msL¨v gvj† qvwRZwe‡bi Dcv`v‡  
  

cÖkœ-t AmIqv‡ìi jNyKiY m~ÎwU wjL Ges Ges MvwYwZK e¨vL¨v `vI| 
DËit  AmIqv‡ìi jNyKiY m~Î t ÒjNy `ªe‡Yi †¶‡Î GKwU g„`y GwmW ev ¶vi‡Ki we‡qvRb gvÎv `ªe‡Yi NbgvÎvi 
eM©g~‡ji e¨ Í̄vbycvwZK|Ó 
MvwYwZK e¨vL¨v t    awi, V wjUvi AvqZ‡bi GKwU cv‡Î 1 ‡gvj g„`y GwmW HA ‡bqv nj | HA Gi we‡hvRbgvÎv, α 

     HA                  H+
  +         A 

-   
cÖviw¤¢K Ae ’̄vq †gvj msL¨v :  1mol      0 mol      0 mol 

mvg¨ve ’̄vq †gvj msL¨v       : mol(1-α)      α mol      α mol 

fiwµqv m~Îvbymv‡i, A‡¤­i we‡qvRb aªæeK,
 HA

]][A[H
k

-

a

+

= ................(1) 

mvg¨ve ’̄vq, HA Gi †gvjvi NbgvÎv,[HA] 
V

-1
= mol/L 

      H+
 Gi †gvjvi NbgvÎv,[H+] 

V


=  mol/L 

Ges  A 
-  Gi †gvjvi NbgvÎv, [A 

-]
V


=  mol/L 

[HA], [H+] Ges [A 
-] Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

V

VV
K

−






=
1

 

                                                         ev, 
v

K
)(1

2

−


=  

‡h‡nZz 1g/mol `ªe V wjUvi AvqZ‡b `ªexf~Z, ZvB `ªe‡Yi NbgvÎv, C = 
V

1
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)(1

2

−


=

C
K ....................(2) 

g„`y Gwm‡Wi Rb¨ α Gi gvb LyeB bMY¨| ZvB (1-α)=1 aiv nq|  
myZivs (2) bs mgxKiY †_‡K cvB, Ka = α2C  

         ev, 
C

Ka
=  

                ev,  α
C

1
  , BnvB AmIqv‡ìi jNyKiY m~‡Îi MvwYwZKiƒc| 

 
cÖkœ- t evdvi `ªeY ej‡Z wK eyS? evdvi `ªeY wKfv‡e cÖ ‘̄Z Kiv nq|   
DËi t evdvi `ªeY t †h `ªe‡Y mvgvb¨ cwigvY GwmW ev ¶viK †hvM Kivi ciI `ªe‡Yi pH Gi gvb AcwiewZ©Z _v‡K, 
Zv‡K evdvi `ªeY e‡j| 
evdvi `ªeY cÖ ‘̄wZ t evdvi `ªeY ỳfv‡e cÖ ‘̄Z Kiv hvq- 
(K) A¤øxq evdvi `ªeY t ‡hgb- CH3COOH Ges   CH3COONa `ªe‡Yi wgkªY| 
(L) ¶viKxq evdvi `ªeY t ‡hgb- NH4OH Ges   NH4Cl `ªe‡Yi wgkªY| 
 
cÖkœ- t evdvi ¶gZv I evdvi wµqv ej‡Z wK eyS ? 
DËi t evdvi ¶gZv t ‡Kvb `ªe‡Yi pH cwieZ©‡bi cwieZ©‡bi cÖwZ‡iva Kivi ¶gZv‡K †m `ªe‡Yi evdvi ¶gZv e‡j| 
evdvi wµqv t †h cÖwµqv ev †KŠk‡ji gva¨‡g evdvi `ªeY mxwgZ gvÎvq pH Gi cwieZ©b‡K cÖwZ‡iva K‡i Zv‡K evdvi 
wÎqv e‡j| 
cÖkœ-25 t A¤øxq I ¶viKxq evdvi `ªe‡Yi wµqv-‡KŠkj Av‡jvPbv Ki| 
DËi t A¤øxq evdvi `ªe‡Yi wµqv-†KŠkj t 
CH3COOH Ges   CH3COONa Øviv cÖ ‘̄Z evdvi `ªe‡Yi wµqv †KŠkj wb‡gœ Av‡jvPbv Kiv nj- 

     CH3COOH                   CH3COO-    +  H+ 

     CH3COONa  ⎯→⎯       CH3COO-    +  Na+ 

G evdvi `ªe‡Y wKQz cwigvY A¤ø A_©vr H+ Avqb †hvM Kiv n‡j `ªe‡Y Dcw ’̄Z CH3COO-   Avq‡bi  mv‡_ hy³ n‡q 
CH3COOH G cwiYZ nq| 

CH3COO-  +     H+  ⎯→⎯  CH3COOH  

CH3COOH GKwU g„ ỳ GwmW, ZvB Bnv `ªe‡Y A-AvqwbZ Ae ’̄vq _v‡K Ges PH Gi gvb cwiewZ©Z nqbv| 
Avevi, evdvi `ªe‡Y OH- Avqb †hvM Ki‡j Dnv `ªe‡Y Dcw ’̄Z H+ Avq‡bi mv‡_ hy³ n‡q cvwb Drcbœ K‡i| evdvi 
`ªe‡Y OH- Avqb Øviv  †h cwigvY H+    Avqb cÖkwgZ nq, `ªe‡Y Dcw¯’Z A-AvqwbZ CH3COOH AvqwbZ n‡q Zv 
c~iY K‡i| d‡j `ªe‡Y PH Gi gvb AcwiewZ©Z _v‡K| 

     H+
  +    OH-  ⎯→⎯  H2O  

AZGe, Dfq †¶‡Î evdvi `ªe‡Yi PH w ’̄i _v‡K| 
¶viKxq evdvi `ªe‡Yi wµqv-†KŠkj t  
NH4OH Ges   NH4Cl Øviv cÖ ‘̄Z evdvi `ªe‡Yi wµqv †KŠkj wb‡gœ Av‡jvPbv Kiv nj- 

     NH4OH                NH4
+  +  OH- 

      NH4Cl  ⎯→⎯           NH4
+  +  Cl- 

`ªe‡Y  GwmW (H+
 ) †hvM Ki‡j , Zv evdvi `ªe‡Yi Avq‡bi mv‡_ cvwb Drcbœ K‡i| 

     H+
  +    OH-  ⎯→⎯   H2O  

Avevi, ª̀e‡Y ¶vi OH-  †hvM Ki‡j Zv  NH4
+   Avq‡bi mv‡_ hy³ n‡q NH4OH Drcbœ K‡i|  

   NH4
+

  +    OH-  ⎯→⎯  NH4OH 

NH4OH g„`y ¶vi nIqvq `ªe‡Y A-AvqwbZ Ae ’̄vq _v‡K Ges `ªe‡Yi pH Gi gvb AcwiewZ©Z _v‡K| 
 
cÖkœ-26 t A¤øxq evdvi `ªe‡Yi pH wbY©‡qi mgxKiY cÖwZcv`b Ki| 
A_ev, A¤øxq `ªe‡Yi Rb¨ †nÛvimb-n¨v‡mjevL mgxKiY cÖwZcv`b Ki| 
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DËi t CH3COOH Ges CH3COONa Gi wgkªY A¤øxq evdvi ª̀eY| G `ªe‡Y CH3COOH wbgœiƒ‡c AvqwbZ 
nq-         CH3COOH                 CH3COO-    +  H+ 

fiwµqv m~Îvbymv‡i, Gwm‡Wi we‡qvRb aªæeK, 
COOH]

3
[CH

]][H-COO
3

CH[
ak

+

=  

      ev, 
]-COO

3
CH[

COOH]
3

[CH
][H

ak
=+ ..............(i) 

CH3COOH GKwU g„`y A¤ø| Avevi CH3COONa Gi Dcw ’̄wZ‡Z A¨vwmwUK Gwm‡Wi we‡qvRb AviI n«vm cvq| 
ZvB Awe‡qvwRZ CH3COOH Gi gvb CH3COOH Gi cÖviw¤¢K NbgvÎvi cÖvq mgvb| Aciw`‡K CH3COO− Gi 
NbgvÎv CH3COONa Gi NbgvÎvi mgvb n‡e| myZivs (i) bs mgxKiY‡K †jLv hvq- 

       
][

][

jeY

 øA¤
ak=+ ][H   

      ev,  
][

][

jeY

 øA¤
loglog]log[H +=+

ak   

      ev,  
][

][

jeY

 A¤­
logklog a]log[H- −−=+   

      ev,  
][

][

 A¤­

jeY
logpKapH +=  , BnvB †nÛvimb-n¨v‡mjevL mgxKiY| 

 
cÖkœ-27 t ¶vixq evdvi `ªe‡Yi pH wbY©‡qi mgxKiY cÖwZcv`b Ki| 
DËi t Rjxq `ªe‡Y NH4OH Ges NH4Cl Gi wgkªY ¶vixq evdvi `ªeY| G `ªe‡Y NH4OH wbgœiƒ‡c AvqwbZ nq-     

NH4OH(aq)                   NH4
+(aq)  +  OH−(aq)    

fiwµqv m~Îvbymv‡i, Gwm‡Wi we‡qvRb aªæeK, 
OH]

4
[NH

]][OH[ 4
b

NH
k

−+

=  

      ev,  
][

OH]
4

[NH
][OH

4

b
NH

k
+

=− ................(i) 

NH4OH GKwU g„`y ¶vi| Avevi NH4Cl Gi Dcw ’̄wZ‡Z NH4OH we‡qvRb AviI n«vm cvq| ZvB Awe‡qvwRZ 
[NH4OH] Gi gvb NH4OH Gi cÖviw¤¢K NbgvÎvi cÖvq mgvb| Aciw`‡K NH4

+  Gi NbgvÎv NH4Cl Gi NbgvÎvi 
mgvb n‡e| myZivs (i) bs mgxKiY‡K †jLv hvq- 
 

        
][

][

jeY

vi ¶
bk][OH =−   

      ev,  
][

][

jeY

vi ¶
logk log b]log[OH +=−   

      ev,  -
][

][

jeY

vi ¶
logk log b]log[OH −−=−  

      ev,  
][

][

vi ¶

jeY
logpK bpOH +=   

      ev,  14-pH 
][

][

vi ¶

jeY
logpK b +=   

      ev,  pH 
][

][

vi ¶

jeY
logpK14 b −−=  ..........(ii) 

(ii) bs mgxKi‡Yi mvnv‡h¨ ¶vixq `ªe‡Yi pH wbY©q Kiv nq| 
cÖkœ-t Al2O3 Gi A¤øZ KZ ? 
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DËi t ¶viK KZ©„K GwmW‡K cÖkwgZ Kivi ¶gZv‡K ¶vi‡Ki A¤øZ ¡e‡j| †Kvb ¶vi‡Ki GK †gvj Øviv GK 
¶viKxq Gwm‡Wi(†hgb-HCl) hZ †gvj cÖkwgZ nq Gwm‡Wi H †gvj msL¨v‡K ¶viKwUi A¤øZ e‡j|  
mswkøó wewµqv t   Al2O3 + 6HCl  ⎯→⎯   2AlCl3  + 3H2O 

wewµqv †_‡K †`Lv hv‡”Q , 1 †gvj Al2O3 Øviv 6 †gvj HCl cÖkwgZ n‡q‡Q| ZvB Al2O3 Gi A¤øZ¡ 6| 
 
cÖkœ-t Fe2O3 Gi A¤øZ KZ ?  
DËi t ¶viK KZ©„K GwmW‡K cÖkwgZ Kivi ¶gZv‡K ¶vi‡Ki A¤øZ ¡e‡j| †Kvb ¶vi‡Ki GK †gvj Øviv GK 
¶viKxq Gwm‡Wi(†hgb-HCl) hZ †gvj cÖkwgZ nq Gwm‡Wi H †gvj msL¨v‡K ¶viKwUi A¤øZ¡ e‡j|  
mswkøó wewµqv t   Fe2O3 + 6HCl  ⎯→⎯   2FeCl3  + 3H2O 
wewµqv †_‡K †`Lv hv‡”Q , 1 †gvj Fe2O3 Øviv 6 †gvj HCl cÖkwgZ n‡q‡Q| ZvB Fe2O3 Gi A¤øZ¡ 6| 
 
cÖkœ- t CaO Gi A¤øZ¡  KZ ? 
DËi t ¶viK KZ©„K GwmW‡K cÖkwgZ Kivi ¶gZv‡K ¶vi‡Ki A¤øZ¡ e‡j| †Kvb ¶vi‡Ki GK †gvj Øviv GK 
¶viKxq Gwm‡Wi (†hgb-HCl) hZ †gvj cÖkwgZ nq Gwm‡Wi H †gvj msL¨v‡K ¶viKwUi A¤øZ¡ e‡j|  
mswkøó wewµqv t   CaO + 2HCl  ⎯→⎯   CaCl2  + H2O 

wewµqv †_‡K †`Lv hv‡”Q , 1 †gvj CaO Øviv 2 †gvj HCl cÖkwgZ n‡q‡Q| ZvB CaO Gi A¤øZ¡ 2| 

cÖkœ-t H3PO4 Gi ¶viKZ¡ KZ ? 
DËi t GwmW KZ©„K ¶viK‡K cÖkwgZ Kivi ¶gZv‡K Gwm‡Wi ¶viKZ¡ e‡j| †Kvb Gwm‡Wi GK †gvj Øviv GK 
A¤øxq ¶vi‡Ki (†hgb-NaOH ) hZ †gvj cÖkwgZ nq ¶vi‡Ki H †gvj msL¨v‡K GwmWwUi ¶viKZ¡ e‡j|  
mswkøó wewµqv t          3NaOH  + H3PO4  ⎯→⎯   Na3(PO4) + 3H2O 
wewµqv †_‡K †`Lv hv‡”Q , 1 †gvj H3PO4 Øviv 3 †gvj NaOH  cÖkwgZ n‡q‡Q| ZvB H3PO4 Gi ¶viKZ¡¡ 3| 
 
cÖkœ-t gvby‡li i‡³ pH Gi ¸iæZ¡  Ges wbqš¿Y †KŠkj Av‡jvPbv Ki| 
DËi t gvbe †`‡ni i³ GKwU DrK…ó evdvi `ªeY| i‡³ evBKve©‡bU-Kve©wbK A¨vwmW evdvi we`¨gvb| ¯̂vfvweK Ae ’̄vq 
i‡³i pH =7.4 Gi KvQvKvwQ| ZvB i³ mvgvb¨ ÿvixq cÖK…wZi evdvi `ªeY| i‡³i ¯̂vfvweK pH †_‡K 0.1 BDwbU 
cwieZ©b mxgvi g‡a¨ _vK‡j i³ Øviv Aw·‡Rb cwienb myôzfv‡e N‡U| Z‡e i‡³i pH †Kvb Kvi‡Y 0.5 Gi †ewk 
cwiewZ©Z n‡j Rxeb msKUvcbœ nq|  
gvby‡li i‡³i pH wbqš¿Y †KŠkj t i‡³ evBKve©‡bU-Kve©wbK A¨vwmW evdvi we`¨gvb| i‡³ †Kvb A¤ø (H+

 Avqb) 
hy³ n‡j Zv wb¤œwjwLZ wewµqv Abyhvqx cÖkwgZ nq| 

H+
 (ewnivMZ) + HCO3

-(evBKve©‡bU i³ n‡Z) ⎯→⎯  H2CO3 
Drcbœ Kve©wbK A¨vwmW wb¤œiƒ‡c we‡hvwRZ nq- 

H2CO3 (A ’̄vqx)  ⎯→⎯  H2O +  CO2 

CO2 dzmdz‡mi gva¨‡g cÖk¦v‡mi mv‡_ †ei n‡q hvq Ges pH Gi gvb wbw`©ó _v‡K| pH K‡g ‡M‡j (H+
 Avqb †e‡o 

†M‡j) k¦vm-cÖk¦vm †K›`ª D‡ËwRZ nq Ges wbtk¦vm-cÖk¦v‡mi ZxeªZv K‡g hvq| 
Aciw`‡K, i‡³ †Kvb ÿvixq `ªeY (OH-) hy³ n‡j Zv wb¤œwjwLZ wewµqv Abyhvqx cÖkwgZ nq Ges pH Gi gvb wbw`©ó 
_v‡K| 

OH-
 (ewnivMZ) + H2CO3 ⎯→⎯ HCO3

-  + H2O 
 
 
cÖkœ-t Rxe‡`‡ni i³ e¨ZxZ wewfbœ Zi‡ji pH gvb D‡jøL Ki| 
DËi t wb‡¤œ Rxe‡`‡ni i³ e¨ZxZ wewfbœ Zi‡ji gvb D‡jøL Kiv nj- 

Zi‡ji bvg pH  gvb  Zi‡ji bvg pH  gvb 

cvK¯’wji im 1.4-2.0  cÖ¯ªve 4.8-7.5 

gy‡Li jvjv 6.35-6.68  ‡Pv‡Li cvwb 4.8-7.5 

gvZ…`y» 6.6-6.9  wcËim 7.4-8 

 
cÖkœ t K…wlweÁv‡b gvwUi pH Gi ¸iæZ¡ Ges wbqš¿Y †KŠkj Av‡jvPbv Ki| 
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DËi t K…wl Drcv`‡b gvwUi pH wbqš¿Y ¸iæZ¡c~Y©| K…wl Rwg‡Z gvwUi pH Gi we¯Ívi K…wl Kv‡Ri Ae ’̄v‡f‡` 
wewfbœ AÂ‡j 3-9.5 Gi g‡a ivLv nq| gvwUi pH gvb mywbw`©ó mxgvi g‡a¨ n‡jB MvQcvjv gvwU †_‡K cÖ‡qvRbxq 
Lv`¨ MÖnY Ki‡Z cv‡i|  
gvwUi A¤øZv †ewk ( pH gvb 3 Gi †P‡q Kg) n‡j MvQcvjv gvwU †_‡K LwbR jeY MÖnY Ki‡Z cv‡i bv| ZvB 
gvwUi A¤øZv ~̀ixKi‡Y A_©vr gvwUi  pH gvb e„w×i Rb¨ ÿvixq cÖK…wZi mvi †hgb-Pzb(CaO), 
W‡jvgvBU(CaCO3.MgCO3) cÖ‡qvM Kiv nq| 
Aciw`‡K, gvwUi ÿviKZ¡ †ewk ( pH gvb 9.5 Gi †P‡q ‡ewk) n‡j MvQcvjv gvwU †_‡K LwbR jeY MÖnY 
Ki‡Z cv‡i bv| ZvB gvwUi ÿviKZ¡ `~ixKi‡Y A_©vr gvwUi  pH gvb Kgv‡bvi Rb¨ A¤øxq cÖK…wZi mvi †hgb-
wU.Gm.wc, mycvi dm‡dU,  KNO3,NH4NO3 cÖ‡qvM Kiv nq| 
 
cÖkœ-t Avgv‡`i ˆ`bw›`b Rxe‡b pH Gi f~wgKv Av‡jvPbv Ki| 
DËi t Avgv‡`i ˆ`bw›`b Rxe‡b pH Gi ¸iæZ¡ wbgœiƒc- 
wkí †¶‡Î t wewfbœ Jla cÖ ‘̄wZ‡Z, dv‡g©‡›Ukb wewµqvq, †eKvix I Kb‡dKkbvix‡Z, Kj‡gi Kvwj cÖ ‘̄wZ BZ¨vw` wk‡í 
pH Gi wbw`©ó gvb i¶v Kiv cÖ‡qvRb| 
‰RweK †¶‡Î t cÖvwY‡`‡n AwaKvsk ‰RweK ivmvqwbK wewµqv †Kvb wbw`©ó pH Ae ’̄vq msNwUZ nq| †hgb-Lv`¨e¯‘ 
nR‡gi Rb¨ GbRvBgmg~n †Kej wbw`©ó pH Ae ’̄v‡Z KvR Ki‡Z cv‡i| 
we‡kølwYK imvq‡b t wewfbœ ivmvqwbK we‡k­l‡Y pH Gi wbw`©ó gvb ¸iæZ¡c~Y© | ‡hgb-avZe Avqb mbv³KiY Ges 
cwigvY wbY©‡qi Rb¨ MÖæc-II jeY ª̀e‡Yi pH 7.0 Gi †P‡q Kg ivL‡Z nq| 
K…wl †¶‡Î t gvwUi De©iZv pH Gi Dci wbf©ikxj| †hgb-De©i gvwUi Rb¨ AZ¨vbyKzj pH Gi gvb nj 7.0 †_‡K 
8.0|  
cÖkœ t Uq‡jwUªR Drcv`‡b pH Gi ¸iæZ¡ Av‡jvPbv Ki|  
DËi t eZ©gv‡b Uq‡jwUªR ej‡Z mvevb, k¨v¤úy, †dm-Iqvm I Uz_‡c÷ BZ¨vw`‡K eySvq| G me mvgMÖx †`‡ni 
Z¡K, gv_vi Pzj I Pz‡ji †Mvov cwiPh©vq  Ges gy‡Li wfZ‡i `uvZ-gvwpi cwiPh©vq e¨eüZ nq| Z¡K †`‡ni 
ZvcgvÎv wbqš¿‡Y f’wgKv iv‡L| GQvov evB‡ii ÿwZKi dvsMvm, fvBivm, e¨vK‡Uwiqvmn wewfbœ †ivM RxevYyi 
AvµgY cÖwZ‡iva K‡i| Gme ÿwZKi †ivM RxevYyi cÖwZ‡iv‡a A¤øxq cwi‡ek Kvh©Ki| ZvB cÖvK…wZK wbq‡gB  
Z¡‡Ki bx‡P _vKv †mevwmqvm Mø¨vÛ †_‡K wbtm„Z †mevg bvgK ‰Zj RvZxq c`v_© ewntZ¡‡Ki Dc‡i gm„Y A¨vwmW 
AveiY m„wó K‡i| ZLb Z¡‡Ki pH gvb mvaviYZ 4.0-5.5 cwim‡i _v‡K| Z‡e 2-1 gv‡mi wkïi †Kvgj 
Z¡‡Ki pH A‡bK †ewk (7-8) _v‡K| ewntZ¡‡Ki G A¨vwmW AveiYwU Z¡‡Ki Av`ª©Zv eRvq ivLv †Kvlmg~‡ni g‡a¨ 
ms‡hvM iÿv Kiv, Z¡‡Ki KgjbxqZv I „̀pZv `vb BZ¨vw` f’wgKv cvjb K‡i| ZvB †Kvb Kvi‡Y Z¡‡Ki A¨vwmW AveiY 
bó n‡j Z¡‡Ki mvgwMÖK ÿwZ nq| GRb¨ wewfbœ Uq‡jwUªR Drcv`‡b pH gvb wbw`©ó mxgvi g‡a¨ ivL‡Z nq| 
cÖkœ-t wewfbœ Uq‡jwUª‡Ri Av`k© pH gvb D‡jøL Ki| 
DËi t wb‡¤œ wewfbœ Uq‡jwUª‡Ri Av`k© gvb D‡jøL Kiv nj- 
 
 

Uq‡jwUª‡Ri bvg pH  gvb  Uq‡jwUª‡Ri bvg pH  gvb 

‡Mvmj Kiv mvevb 7-8  Uz_‡c÷ 8 

k¨v¤úy 5-7  ‡dm-Iqvm 6-8 

 
cÖkœ t mve©Rbxb wb‡`©k‡Ki wewfbœ pH Gi eY© D‡jøL Ki| 
DËi t wb‡¤œ mve©Rbxb wb‡`©k‡Ki wewfbœ pH Gi eY© D‡jøL Kiv nj- 

pH 0-2 3-4 5-6 7-9 10-11 12-14 
wb‡`©k‡Ki eY© jvj Kgjv njy` meyR bxj ‡e¸wb 
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cÖkœ- t kw³i wbZ¨Zv m~Î A_ev Zvc MwZweÁv‡bi cÖ_g m~ÎwU wjL| 
DËi t kw³i wbZ¨Zv m~ÎwU Zvc MwZweÁv‡bi cÖ_g m~Î bv‡g cwiwPZ| m~ÎwU nj- Òkw³ GKiƒc †_‡K Ab¨iƒ‡c 
cwiewZ©Z n‡Z cv‡i wKš‘  kw³†K KL‡bv ³…wó ev aŸsm Kiv hvq bv|Ó 
 
cÖkœ-t Af¨šÍixY kw³ ej‡Z wK eyS ? 
DËi t Af¨šÍixY kw³ t ivmvqwbK wewµqvq c`v‡_©i †h kw³ Zvckw³‡Z iƒcvšÍwiZ nq Zv‡K c`v‡_©i Af¨šÍixY 
kw³ e‡j| G‡K ÔUÕ Øviv cÖKvk Kiv nq| c`v‡_©i MVb cÖK…wZ, Pvc I ZvcgvÎvi Dci c`v‡_©i Af¨šÍixY kw³ 
m¤ú~~Y©iƒ‡c wbf©ikxj| 
 
 cÖkœ-t Zv‡cvrcv`x I Zvcnvix wewµqv ej‡Z wK eyS ? 
DËi t Zv‡cvrcv`x wewµqv : †h ivmvqwbK cwieZ©‡bi d‡j Zvckw³ Drcbœ nq Ges wewµqv AÂ‡ji ZvcgvÎv 
e„w× cvq, Zv‡K Zv‡cvrcv`x wewµqv e‡j| 
D`vniY- MÖvdvBU Aw·‡R‡b cy‡o  CO2 G cwiYZ nq Ges 393.5 kJ Zvc Drcbœ nq| 
C(s)  + O2(g) ⎯→⎯  CO2(g) , H = -393.5 kJ/mol 
H Gi FYvZœK gv‡bi Rb¨ wewµqvwU Zv‡cvrcv`x | 
 
Zvcnvix wewµqv : †h ivmvqwbK cwieZ©‡bi d‡j Zvckw³i ‡kvlY Ges wewµqv AÂ‡ji ZvcgvÎv n«vm cvq, 
Zv‡K Zvcnvix wewµqv e‡j| 
D`vniY- M¨vmxq nvB‡Wªv‡Rb I KwVb Av‡qvwW†bi wewµqvq 52kJ Zvc †kvwlZ n†q M¨vmxq nvB‡Wªv‡Rb 
Av‡qvWvB†W cwiYZ nq| 

H2(s)  + I2(s) ⎯→⎯  2HI(g) , H = +52 kJ/mol 
H Gi abvZœK gv‡bi Rb¨ wewµqvwU Zvcnvix | 
 
cÖkœ-10 t msÁv wjL- wewµqv Zvc, msMVb Zvc, cÖgvY msMVb Zvc, we‡qvRb Zvc ,`nb Zvc, cÖgvY `nb 
Zvc, ª̀eY Zvc, EaŸ©cvZb Zvc, Mjb Zvc ,ev®úxKiY Zvc (Ae ’̄v cwieZ©b Zvc) Ges cigvYyKiY Zvc| 
DËi t wewµqv Zvc t ‡Kvb wewµqvi Drcv` I wewµq‡Ki AvšÍtkw³i cv_©K¨‡nZz Zvckw³i †h cv_©K¨ N‡U 
Zv‡K wewµqvwUi wewµqv Zvc e‡j| 
A_ev, †Kvb wewµqvi mgZvhy³ mgxKi‡Y wewµqKmg~‡ni msL¨vbycvwZK †gvj cwigvY m¤ú~Y©iƒ‡c wewµqvi d‡j 
Drcbœ ev †kvwlZ Zv‡ci cwigvY‡K wewµqv Zvc e‡j| G‡K ÔQÕ Øviv cÖKvk Kiv nq| 
MvwYwZKfv‡e, wewµqv Zvc , Q = qp – qR  GLv‡b,               qp  = Drcv‡`i Gb_vjwc 
        qR = wewµq‡Ki Gb_vjwc 
  
msMVb Zvct  Dcv`vb †gŠj †_‡K †Kvb ‡hŠ‡Mi GK †gvj cwigvY Drcbœ n‡Z †h cwigvY Zvc Drcbœ ev †kvwlZ 
nq A_©vr Gb_vjwci †h cwieZ©b N‡U, Zv‡K H ‡hŠ‡Mi msMVb Zvc ejv nq| 

H2(g) + 
2

1
O2(g) ⎯→⎯  H2O(l) ,  H = -285.85 kJ/mol 

  
cÖgvY msMVb Zvct  cÖgvY Ae¯’vq (250C ZvcgvÎv Ges 1atm Pv‡c) Dcv`vb †gŠj †_‡K †Kvb ‡hŠ‡Mi GK 
†gvj cwigvB Drcbœ n‡Z Gb_vjwci †h cwieZ©b N‡U Zv‡K H ‡hŠ‡Mi cÖgvY msMVb Zvc ejv nq| G‡K 0

fH  

wPý Øviv cÖKvk Kiv nq|  

D`vniY - H2(g) + 
2

1
O2(g) ⎯→⎯  H2O(l) , H = -285.85 kJ/mol 

cÖgvY Ae ’̄vq nvB‡Wªv‡Rb I AwK&ª‡Rb M¨vm †_‡K GK †gvj cvwb Drcbœ Ki‡Z 285.85 kJ Zvc D`MxwiZ nq|  
myZivs, cvwbi cÖgvY msMVb Zvc, -285.85 kJ/mol| 
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we‡hvRb Zvc t GK †gvj †hŠM‡K Zvi Dcv`vb †gŠ‡j we‡hvwRZ Ki‡Z †h cwigvY Zvckw³i cÖ‡qvRb nq Z 
v‡K H †hŠ‡Mi we‡hvRb Zvc e‡j|  

D`vniY t H2O(l) ⎯→⎯  H2(g) + 
2

1
O2(g) , H  = +285.85 kJ/mol 

GK †gvj cvwb‡K Dcv`vb †gŠj nvB‡Wªv‡Rb I Aw·‡R‡b we‡hvwRZ Ki‡Z 285.85 kJ Zv‡ci cÖ‡qvRb| 
myZivs, cvwbi we‡qvRb Zvc +285.85 kJ/ mol | 
`nb Zvc t GK †gvj cwigvY †gŠwjK ev †hŠwMK c`v_©‡K Aw·‡R‡bi Dcw¯’wZ‡Z m¤ú~Y©iƒ‡c `nb Ki‡Z 
Gb_vjwci †h cwieZ©b N‡U Zv‡K H c`v‡_©i `nb Zvc e‡j|  G†K  H C Øviv cÖKvk Kiv nq| 
 cÖgvY `nb Zvc t cÖgvY Ae¯’vq (250C ZvcgvÎv Ges 1atm Pv‡c) GK †gvj cwigvY †Kvb c`v_©‡K 
Aw·‡R‡bi Dcw¯’wZ‡Z m¤ú~Y©iƒ‡c `nb Ki‡Z Gb_vjwci †h cwieZ©b N‡U, Zv‡K H c`v‡_©i cÖgvY `nb Zvc 
e‡j|  G†K 0

cH  Øviv cÖKvk Kiv nq| 

D`vniY- cÖgvY Ae ’̄vq GK †gvj wg‡_b‡K Aw·‡Rb M¨v‡m `nb Ki‡Z 890.3 kJ Zvc Drcbœ nq| 
myZivs, wg‡_b M¨v‡mi cÖgvY `nb Zvc,   0

cH  = -890.3 kJ/mol  

 
ª̀eY Zvc t  wbw ©̀ó ZvcgvÎvq GK †gvj cwigvY ª̀e‡K h‡_ó cwigvY †Kvb ª̀ve‡K `ªexf~Z  Ki‡j Zvckw³i ‡h 

cwieZ©b N‡U, Zv‡K H ª̀‡ei ª̀eY Zvc e‡j| 
D`vniY -  KCl(s) + H2O(l) ⎯→⎯  KCl(aq) , H = +18.41 kJ/mol 

GK †gvj KCl ‡K h‡_ó cwigvY cvwb‡Z ª̀exf~Z K‡i ª̀eY cÖ¯‘Z Ki‡j +18.41kJ cwigvY Zvc †kvwlZ nq| 
myZivs, KCl Gi ª̀eY Zvc +18.41 kJ/mol 
EaŸ©cvZb Zvc (Ae ’̄v cwieZ©b Zvc) t GK †gvj KwVb c`v_© †h Zvc †kvlY K‡i mivmwi M¨vmxq Ae¯’vq 
iƒcvšÍwiZ nq,Zv‡K DaŸ©cvZb Zvc e‡j| †hgb- 

C(graphite) ⎯→⎯  C(g) , 0

subH  = +717.02kJ/mol 

Mjb Zvc (Ae ’̄v cwieZ©b Zvc) t GK †gvj KwVb c`v_© Gi Mjbv‡¼ †h cwigvY Zvc †kvlY K‡i Zij Ae¯’vq 
iƒcvšÍwiZ nq,Zv‡K Mjb Zvc e‡j| †hgb- 

 H2O(s) ⎯→⎯  H2O(l) , 
0

fusionH  = +6 kJ/mol 

ev®úxKiY Zvc (Ae¯’v cwieZ©b Zvc) t GK †gvj Zij c`v_© Gi ùzUbv‡¼ 1atm Pv‡c †h cwigvY Zvc †kvlY 
K‡i ev‡®ú cwiYZ nq,Zv‡K ev®úxKiY Zvc e‡j| †hgb- 

 H2O(l) ⎯→⎯  H2O(vap) , 
0

vapH  = +44.0 kJ/mol 

cigvYyKiY Zvc t GK †gvj c`v_©‡K cÖgvY ZvcgvÎv I Pv‡c m¤ú~Y©iƒ‡c M¨vmxq Ae ’̄vq cigvYy‡Z cwiYZ Ki‡Z 
†h Zvc †kvlY K‡i, Zv‡K cigvYyKiY Zvc e‡j| †hgb- 

H2(g) ⎯→⎯  2H (g) , 
0

atomH  = +433 kJ/mol 

cÖkœ-t Gb_vjwc ej‡Z wK eyS ? cÖgvY Ki †h, w ’̄i Pv‡c wewµqv Zvc Gb_vjwci cwieZ©‡bi mgvb| 
G b_vjwc t †Kvb wm‡ó‡gi Af¨šÍixY kw³ (U) Gi mv‡_ wm‡÷‡gi Pvc I AvqZ‡bi ¸Ydj (P×V) †hvM 
Ki‡j †h ‡gvU kw³ cvIqv hvq, Zv‡K wm‡÷‡gi Gb&_vjwc ev a„Z Zvc e‡j| G‡KÔH Õ Øviv cÖKvk Kiv nq|  
awi, wm‡ó‡gi Af¨šÍixY kw³, AvqZb Ges Pvc h_vµ‡g U , V Ges P  

Gb_vjwc, H = U + P V  
cÖgvY t  

wewµqvi Gb_vjwc cwieZ©b,  H = Hp – Hr 

ev,  H = Up + P ×Vp – (Ur + P ×Vr) 

ev,  H = (Up - Ur) + P(Vp – Vr) 
ev,  H =  U + P V 
ev,  H = Qp 

Avevi, Hp = Up + P ×Vp  
           Hr = Ur + P ×Vr 

myZivs, w ’̄i Pv‡c wewµqv Zvc, Gb_vjwci cwieZ©‡bi mgvb| 
 

cÖkœ-t Zvc ivmvqwbK mgxKiY ej‡Z Kx eyS ? D`vniYmn e¨vL¨v Ki| 
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DËi t Zvc ivmvqwbK mgxKiY t  †h mgxKiY Øviv GKwU wewµqvi ivmvqwbK cwieZ©b I Zvckw³i cwieZ©b 
DfqB cÖKvk cvq, Zv‡K Zvc ivmvqwbK mgxKiY e‡j| 
D`vniY - cvwbi MVb wewµqvi (1 †gvj cvwb) Rb¨, 

ivmvqwbK mgxKiY t H2(g) + 
2

1
O2(g) ⎯→⎯  H2O(l)  

Zvc ivmvqwbK mgxKiY t H2(g) + 
2

1
O2(g) ⎯→⎯  H2O(l) , H = -285.85 kJ/mol 

cÖkœ-t cÖkgb Zvc wK ? mKj Zxeª GwmW I Zxeª ¶vi‡Ki cÖkgb Zvc aªyeK nq †Kb ? 
DËi t cÖkgb Zvc t    
 
 
 
cÖkœ-t ~̀e©j GwmW I Zxeª ¶v‡ii cÖkgb Zv‡ci gvb w ’̄i nq bv ‡Kb ? 
DËi t K¶(250C) ZvcgvÎvq GwmW I ¶vi‡Ki wewµqvq GK †gvj cvwb Drcbœ n‡Z †h cwigvY Zv‡ci D™¢e 
N‡U, Zv‡K cÖkgb Zvc e‡j| NaOH GKwU Zxeª ¶vi Ges A¨vwmwUK GwmW GKwU ~̀e©j GwmW| DfqB `ªe‡Y 
wbgœiƒ‡c we‡hvwRZ nq Ges cÖkgb wewµqv m¤úbœ K‡i| 

CH3COOH(aq)               CH3COO-(aq)  + H+(aq) 

NaOH(aq) ⎯→⎯  Na+(aq)  + OH-(aq) 

H+(aq) + OH-(aq)   ⎯→⎯  H2O(l) 

‡h‡nZz NaOH GKwU Zxeª ¶vi | ZvB Gi m¤ú~Y© we‡qvR‡bi d‡j m„ó OH- Avqb A¨vwmwUK Gwm‡Wi Am¤ú~Y© 
we‡qvRb Øviv m„ó H+ Avqb‡K hLbB cÖkwgZ K‡i , ZLbB Awe‡qvwRZ A¨vwmwUK GwmW cybivq we‡qvwRZ n‡q 
H+ Avqb Drcbœ K‡i| d‡j cybivq mvg¨Zv cÖwZwôZ n‡e| myZivs A¨vwmwUK GwmW m¤ú~Y©fv‡e cÖkwgZ bv nIqv 
ch©šÍ Dfq wewµqvB cvkvcvwk AMÖmi n‡Z _v‡K| G‡¶‡Î A¨vwmwUK Gwm‡Wi we‡qvR‡b 2.2 kJ kw³i cÖ‡qvRb 
nq Ges cÖkgb Zv‡ci gvb cÖvq 2.2 kJ K‡g wM‡q -55.14 kJ nq| 
GRb¨ ~̀e©j GwmW I Zxeª ¶v‡ii cÖkgb Zv‡ci gvb w¯’i nq bv| 
 
cÖkœ- t NaOH I HF Gi cÖkgb Zv‡ci gvb mvaviY gvb (-57.14 kJ) Gi †P‡q †ewk nq †Kb ? 
DËi t K¶(250C) ZvcgvÎvq GwmW I ¶vi‡Ki wewµqvq GK †gvj cvwb Drcbœ n‡Z †h cwigvY Zv‡ci D™¢e 
N‡U, Zv‡K cÖkgb Zvc e‡j| NaOH Zxeª ¶vi I HF Zxeª GwmW nIqvq DfqB ª̀e‡Y m¤ú~Y© AvqwbZ nq 
Ges Drcbœ H+(aq) I OH-(aq) Gi cÖkgb Kv‡j 57.14 kJ Zvc Drcbœ K‡i| 

NaOH(aq) ⎯→⎯  Na+(aq)  + OH-(aq) 

HF(aq) ⎯→⎯  H+(aq)  + F-(aq) 

H+(aq) + OH-(aq)   ⎯→⎯  H2O(l), H = -57.14 kJ/mol 

wKš‘ ª̀e‡Y Dcw¯’Z F- Avq‡bi AvKvi †QvU nIqvq G‡Z Pv‡R©i NbZ¡ †ewk| ZvB F- Avq‡bi mv‡_ †cvjvi cvwbi 
AYyi g‡a¨ cvwb‡hvRb ev nvB‡Wªkb Lye `„Xfv‡e NUvi Kvi‡Y †h Zvckw³ wbM©Z nq , Zv Ab¨vb¨ FYvZœK 
Avq‡bi cvwb‡hvRb Zv‡ci ev nvB‡Wªkb kw³i Zzjbvq wKQz †ewk nq| Ges G cvwb†hvRb Zvc cÖkgb Zv‡ci 
mv‡_ †hvM n‡q -68.62 kJ nq| GRb¨ NaOH I HF Gi cÖkgb Zv‡ci gvb mvaviY gvb (-57.14 kJ) Gi 
†P‡q †ewk nq| 

*** Rvbvi Rb¨ KwZcq A¨vwmW-ÿviK wewµqvi cÖkgb Zv‡ci gvb 

A¨vwmW ÿviK cÖkgb Zvc 
(kJ/mol) 

HCl NaOH -57.34 

HCl KOH -57.43 

H2SO4 NaOH -57.44 

HNO3 NaOH -57.35 
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HCl NH4OH -51.04 

CH3COOH NaOH -55.14 

CH3COOH NH4OH -49.79 

HCN NaOH -12.13 

   

HCN NH4OH -5.44 

HF NaOH -68.62 

 
cÖkœ t eÜb kw³ Ges eÜb we‡hvRb kw³ ej‡Z wK eyS ? 
DËi t eÜb kw³ t GK †gvj c`v‡_©i cÖ‡Z¨KwU eÜb‡K fv½‡Z †h kw³i cÖ‡qvRb Zvi Mo kw³‡K eÜb kw³ 
e‡j| 
eÜb we‡hvRb kw³ t GK †gvj c`v‡_©i GKB ai‡Yi cÖ‡Z¨KwU eÜb‡K c„_K c„_Kfv‡e fv½‡Z †h kw³i 
cÖ‡qvRb Zv‡K H eÜ‡bi  eÜb we‡hvRb kw³ e‡j| 
D`vniY-wg‡_‡bi C-H eÜb †f‡½ Kve©b I nvB‡Wªv‡Rb cigvYymg~n‡K c„_K Ki‡Z cÖ‡qvRbxq Gb_vjwci 
cwieZ©b wb¤œiƒc- 

CH4 ⎯→⎯  CH3 + H ;   0

1H  = +435kJ 

CH3 ⎯→⎯  CH2  + H ;   0

2H  = +444kJ 

CH2 ⎯→⎯  CH   + H ;    0

3H  = +444kJ 

CH ⎯→⎯      C   + H ;    0

2H  = +339kJ 

GK ‡gvj wg‡_‡bi PviwU C-H eÜb‡K GK GK K‡i fv½‡Z †M‡j h_vµ‡g +435kJ, +444kJ, +444kJ 
I +339kJ kw³ cÖ‡qvM Ki‡Z n‡e| G kw³¸‡jvi cÖ‡Z¨KwU‡K c„_Kfv‡e h_vµ‡g wg‡_‡bi 1g, 2q,3q I 
4_© C-H eÜ‡bi eÜb we‡hvRb kw³ e‡j| 
wKš‘ G PviwU kw³i Mo gvb nj, 435 + 444 + 444 + 339 = 1662/4 = 415.5 kJ/mol wg‡_‡bi eÜb 
kw³| 
cÖkœ t D`vni‡Yi gva¨‡g eÜb kw³ wbY©q Ki| 
DËi t †h †hŠ‡Mi eÜb kw³ wbY©q Ki‡Z n‡e Zvi MVb kw³ I eÜb MVbKvix †gŠj¸‡jvi cigvYyKiY kw³ 
e¨envi K‡i †hŠMwUi eÜb kw³ MYbv Kiv hvq| GKwU †hŠ‡Mi AYy‡Z GKvwaK GKB RvZxq eÜb _vK‡j, 
Mo eÜb kw³ = †gvU eÜb we‡hvRb kw³ eÜb msL¨v 
                 = [EaŸ©cvZb kw³ + cigvYyKiY kw³ - MVb kw³ ] eÜb msL¨v 
D`vniY-wg‡_‡bi(CH4) eÜb kw³ wnmveKiY 
(i) C(graphite) ⎯→⎯  C(g) , MÖvdvB‡Ui EaŸ©cvZb kw³, 0

subH  = +717.02kJ/mol 

(ii) 2H2(g) ⎯→⎯  4H (g) , H2Gi cigvYyKiY kw³ 0

atomH  = 2×435.5 = 871.0 kJ/mol 

(iii) 2H2(g) + C(g) ⎯→⎯  CH4(g) , MVb kw³,       fH  = -75.09kJ/mol 

CH4(g) Gi eÜb we‡hvR‡bi †ejvq, CH4(g) ⎯→⎯  4H (g) + C(g) 

CH4(g) Gi eÜb we‡hvRb kw³, H = [EaŸ©cvZb kw³ + cigvYyKiY kw³ - MVb kw³ ] 

       = 717.02 + 871.0 -(-75.09) 

       = 1662.11 kJ/mol 

CH4(g) Gi C-H eÜb kw³ = 1662.11 4 [ CH4AYy‡Z PviwU eÜb Av‡Q] 
     = 415.53 kJ/mol 
cÖkœ t eÜb kw³i mvn‡h¨ wKfv‡e wewµqv Zvc wbY©q Kiv nq| 
DËi t me †hŠ‡MB GKwU wbw ©̀ó eÜb kw³ cÖvq mgvb nq| Gi Dci wfwË K‡i †h †Kvb ‡hŠ‡Mi †ÿ‡Î wewµq‡Ki 
eÜb kw³ †_‡K Drcv‡`i eÜb kw³ we‡qvM Ki‡j wewµqv Zvc cvIqv hvq| 
D`vniY- CH4(g) + Cl2(g) ⎯→⎯  CH3Cl(l) + HCl(g) 
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G wewµqvq eÜb kw³ e¨envi K‡i wewµqv Zvc wbY©q Kiv hvq| 
‡`qv Av‡Q, C-H eÜb kw³ 430.53kJ/mol, Cl-Cl eÜb kw³ 242.90kJ/mol, C-Cl eÜb kw³ 
328kJ/mol Ges H-Cl eÜb kw³ 433kJ/mol 
 
 
 

wewµq‡Ki eÜb eÜb msL¨v eÜb kw³ (kJ/mol)  Drcv‡`i eÜb eÜb msL¨v eÜb kw³ 

C-H 4 
4×430.53 

=1722.12 
 C-H 3 

3×430.53 

=1291.59 

Cl-Cl 1 242.90  C-Cl 1 328 

 1965.02  H -Cl 1 433 

    ‡gvU 2052.59 

wewµqv Zvc, H = wewµq‡Ki eÜb kw³ - Drcv‡`i eÜb kw³ 

        = 1965.02 - 2052.59 
        =  -87.57kJ/mol 
cÖkœ-t Zvc imvq‡b j¨vfqwm‡q I j¨vcjv‡mi m~ÎwU wee„Z Ki Ges D`vniYmn e¨vL¨v Ki| 
DËi t j¨vfqwm‡q I j¨vcjv‡mi m~Î t  Ò†Kvb wewµqv GKw`‡K msNU‡bi mgq †h cwigvY Zvckw³i cwieZ©b 
N‡U, wewµqvwU wecixZ w`‡K NUvi mgq H GKB cwigvY Zvckw³i cwieZ©b N‡U, Z‡e wPý wecixZ nq|Ó 
D`vniYt   

H2(g) + 
2

1
O2(g) ⎯→⎯  H2O(l) ,  H = -285.85 kJ/mol 

H2O(l) ⎯→⎯  H2(g) + 
2

1
O2(g) ,  H = +285.85 kJ/mol 

GK †gvj M¨vmxq nvB‡Wªv‡Rb I A‡a©K †gvj M¨vmxq Aw·‡Rb wewµqv K‡i GK †gvj cvwb Drcbœ K‡i Ges 
wewµqvq 285.85kJ Zvc D`MxwiZ nq| Aci c‡¶ GK †gvj cvwb‡K GK †gvj M¨vmxq nvB‡Wªv‡Rb I A‡a©K 
†gvj M¨vmxq Aw·‡R‡b cwiYZ Ki‡Z 285.85kJ Zvc †kvwlZ nq| 
myZivs Dfq wewµqvi Rb¨ Zvc kw³i cwieZ©b GKB wKš‘ wPý wecixZ| 
 
cÖk-t  ‡n‡mi Zvc mgwóKiY m~ÎwU wjL| MvwYwZK e¨vL¨v mn D`vniY `vI| 
DËi t ‡n‡mi Zvc mgwóKiY m~Î t Òhw` †Kvb wewµqvq wewµqK I Drcv` w ’̄i _v‡K,Z‡e wewµqvwU GK ev 
GKvwaK av‡c msNwUZ †nvK bv †Kb cÖwZ‡¶‡ÎB †gvU Zvckw³i cwieZ©b me©`v mgvb n‡e|Ó 
MvwYwZK e¨vL¨v t awi, GKwU c`v_©, A ‡K mivmwi Drcv` D G cwiYZ Kiv hvq| weKífv‡e  A  c`v_©wU‡K 
ga¨eZ©x B c`v‡_© iƒcvšÍwiZ Kivi ci B ‡K D ‡Z iƒcvšÍwiZ Kiv hvq| cÖ_g †¶‡Î Gb_vjwci cwieZ©b  
H1 Ges wØZxq †¶‡Î  H2 I  H3 n‡j ‡n‡mi m~Îvbymv‡i,                                                              

H1 =  H2+ H3 

D`vniY- MÖvdvBU‡K Aw·‡R‡b `nb Ki‡j Kve©b WvBA·vBW Drcbœ nq| 
C(s)  + O2(g) ⎯→⎯  CO2(g) , H = -393.5 kJ/mol .............(i) 
 
Avevi, MÖvdvBU‡K Aw·‡R‡b `nb Ki‡j CO Drcbœ nq Ges CO †K Aw·‡R‡b `nb Ki‡j CO2 Drcbœ 
nq| 

C(s)  + 
2

1
O2(g) ⎯→⎯  CO(g) , H = -110.5 kJ/mol ............... .(ii) 

CO(g) + 
2

1
O2(g) ⎯→⎯  CO2(g) , H = -283.0 kJ/mol ............... .(iii) 

(iii) I  (iii) mgxKiY †hvM K‡i cvB, C(s)  + O2(g) ⎯→⎯  CO2(g) , H = -393.5 kJ/mol 

D

B

H
1

H2

H
3

A
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myZivs, ivmvqwbK wewµqvq wewµqK I Drcv` w ’̄i _vK‡j GK av‡c msNwUZ wewµqvi Gb_vjwci cwieZ©b , 
GKvwaK av‡c msNwUZ wewµqvi Gb_vjwc cwieZ©‡bi mgwói mgvb| 
cÖkœ t †n‡mi ZvcmgwóKiY m~‡Îi cÖ‡qvM †`LvI| 
DËi t †n‡mi ZvcmgwóKiY m~‡Îi cÖ‡qvM wb¤œiƒc- 
(K) wewµqv Zvc wbY©q t ‡h me ivmvqwbK wewµqvi wewµqv Zvc cixÿvi gva¨‡g wbY©q Kiv hvq bv, †n‡mi 
ZvcmgwóKiY m~Î e¨envi K‡i c‡ivÿfv‡e †m me ivmvqwbK wewµqvi wewµqv Zvc wbY©q Kiv hvq|  
D`vniY- Kve©b‡K Aw·‡R‡b †cvov‡q Kve©b g‡bv·vB‡W cwiYZ Ki‡j †h Zv‡ci cwieZ©b nq Zv cixÿvi 
gva¨‡g wbY©q Kiv LyeB Kó¨mva¨ e¨vcvi wKš‘ ‡n‡mi ZvcmgwóKiY m~Î cÖ‡qvM K‡i G mgm¨v mn‡RB mgvavb 
Kiv hvq| 
D`vniY- MÖvdvBU‡K Aw·‡R‡b m¤ú~Y©iƒ‡c `nb Ki‡j Kve©b WvBA·vBW Drcbœ nq| 
C(s)  + O2(g) ⎯→⎯  CO2(g) , H = -393.5 kJ/mol .............(i) 
 
Avevi, MÖvdvBU‡K Aw·‡R‡b AvswkK `nb Ki‡j CO Drcbœ nq Ges CO †K Aw·‡R‡b `nb Ki‡j CO2 

Drcbœ nq| 

C(s)  + 
2

1
O2(g) ⎯→⎯  CO(g) , H = x kJ/mol ............... .(ii) 

CO(g) + 
2

1
O2(g) ⎯→⎯  CO2(g) , H = -283.0 kJ/mol ............... .(iii) 

‡n‡mi ZvcmgwóKiY m~Î g‡Z (i),(ii) I (iii) bs mgxKiY †_‡K cvB, 
x + -283.0 = -393.5 

ev, x           = -110.5  

myZivs Kve©b n‡Z Kve©b g‡bv·vBW Drcv`bKv‡j -110.5 kJ/mol Zvc Drcbœ nq| 
(L) axiMwZ wewµqvq Zvc cwieZ©b wbY©q t ‡h me wewµqv AwZ axiMwZ‡Z msNwUZ nq Zv‡`i Zvc cwieZ©‡bi 
gvb †n‡mi ZvcmgwóKiY m~‡Îi gva¨‡g wbY©q Kiv hvq| 
D`vniY-iw¤^K mvjdvi †_‡K g‡bvwK¬wbK mvjdv‡i cwieZ©b GZ ax‡i msNwUZ nq †h, G‡ÿ‡Î Zvc cwieZ©‡bi 
gvb cixÿvMv‡i mivmwi wbY©q Kiv Am¤¢e wKš‘ †n‡mi m~Î e¨envi K‡i c‡ivÿfv‡e Zv mn‡RB wnmve Kiv hvq|  
S(iw¤^K)  + O2(g) ⎯→⎯  SO2(g) , H = -296.79 kJ/mol ............... .(i) 
S(g‡bvwK¬wbK)  + O2(g) ⎯→⎯  SO2(g), H = -297.08 kJ/mol ............... .(ii) 
‡n‡mi ZvcmgwóKiY m~Î g‡Z, (i)bs †_‡K (ii) bs mgxKiY  we‡qvM K‡i cvB, 

S(iw¤^K)         + O2(g) ⎯→⎯  SO2(g) , H = -296.79 kJ/mol 
S(g‡bvwK¬wbK)  + O2(g) ⎯→⎯  SO2(g),  H = -297.08 kJ/mol 
(-)  (-)    (-)                    (+) 
S(iw¤^K)   ⎯→⎯       S(g‡bvwK¬wbK)  H = +0.29 kJ/mol 

myZivs iw¤^K mvjdvi‡K g‡bvwK¬wbK mvjdv‡i cwiYZ Ki‡Z  +0.29 kJ/mol Zvc †kvwlZ n‡q‡Q| 


