
imvqb

ivmvqwbK MwZwe`¨v 

Chemical Kinetics

f~wgKv

ivmvqwbK MwZwe`¨vq (Chemical Kinetics) wewµqvi MwZ ev nvi (Rate) Ges Gi Dci wewfbœ wbqvg‡Ki 
cÖfve wb‡q Av‡jvPbv Kiv nq| GKwU wewµqv †Kvb Ae¯’vq wK MwZ‡Z m¤úbœ n‡e ev wewµqvwU NUvi 
†KŠkj ivmvqwbK MwZwe`¨vi AšÍf©~³| Av‡kcv‡ki cÖK…wZ‡Z, GgbwK Rxe‡`‡ni wfZ‡i cÖwZwbqZ AmsL¨ 
ivmvqwbK wewµqv msNwUZ nq| G‡`i †KvbwU m¤úbœ n‡Z †m‡K‡ÛiI Kg mgq jv‡M Avevi †KvbwU m¤úbœ 
n‡Z w`b ev eQi †j‡M hvq| †hgb †mvwWqvg avZz cvwbi mv‡_ AwZ `ªæZ wewµqv K‡i| d‡j Drcbœ Zvc 
nvB‡Wªv‡Rb‡K `nb Ki‡Z mvnvh¨ K‡i Ges Avgiv R¡j‡Z †`wL| wKQy wKQy Avqbxq wewµqvi MwZI AwZ 
`ªæZ †hgb GwmW ¶v‡ii cÖkgb wewµqv| Ab¨w`‡K GK UzKiv †jvnv evZv‡mi Rjxq ev‡®úi mv‡_ wewµqv 
K‡i gwiPv [cvwbhy³ Fe(iii) A·vBW, Fe

2
O

3
, 3H

2
O] ˆZix Ki‡Z `xN© w`b jv‡M| Avevi GKB wewµqv 

wfbœ wfbœ cwi‡e‡k wfbœ Drcv` †`q Ges wfbœ MwZ‡Z Pj‡Z cv‡i| wewµqvi MwZ wbf©i K‡i cÖavbZ wewµqv 
NUvKv‡j wmm‡U‡gi Pvc, ZvcgvÎv (M¨vmxq wewµqvi †¶‡Î), wewµqK mg~‡ni NbgvÎv BZ¨vw`i Dci| 

ivmvqwbK wewµqvi MwZ msµvšÍ Ávb AZ¨šÍ ¸iæZ¡c~Y©|  ivmvqwbK wkí †¶‡Î ev cwi‡e‡k †h me wewµqv 
N‡U Zvi MwZ I †KŠkj m¤^‡Ü Ávb _vK‡j cÖ‡qvR‡b Avgiv †m me wewµqvi †eM wbqš¿Y Ki‡Z cvwi| 
ivmvqwbK wkí †_‡K wbM©Z `ªe¨vw` cwi‡e‡ki Ab¨vb¨ `ªe¨vw`i mv‡_ wewµqv Ki‡e wK bv ev k‡ãi †P‡q 
`ªæZ MwZ m¤úbœ (superior aircraft) wegvb †_‡K wbM©Z M¨vm evqygÛ‡ji `ªe¨vw`i m‡½ wewµqv Ki‡e wKbv 
ivmvqwbK wewµqvi †eM m¤^‡Ü Ávb †_‡K Zv Avgiv Rvb‡Z cvwi| G Ávb w`‡q G me wewµqv Av‡`ŠI hw` 
N‡U Z‡e Zvi †eM wbY©q Kiv hv‡e Ges cwi‡ek ev evqygÛ‡ji †Kv‡bv cwieZ©bI hvPvB Kiv hv‡e|  
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cvV 1 ivmvqwbK wewµqvi MwZ 

D‡Ïk¨ 

G cvV †k‡l 

● ivmvwqwbK wewµqvi †eM I †eM aªæeK m¤^‡Ü Rvbv hv‡e|
● †jLwP‡Îi mvnv‡h¨ mg‡qi mv‡c‡¶ wewµqvi MwZ e¨vL¨v Kiv hv‡e|
● wewµqvi nv‡ii cwigvc c×wZi eY©bv †`qv hv‡e|

13.1 : ivmvqwbK wewµqvi †eM ev MwZ:

†eM kãwUi A_© n‡jv mg‡qi mv‡_ †Kvb wKQyi cwieZ©b| ivmvqwbK wewµqv NUvi mgq wewµq‡Ki cwigvY 
Kg‡Z _v‡K Ges Drcv‡`i cwigvY evo‡Z _v‡K| †Kvb wewµqvi wewµqK ev Drcv‡`i NbgvÎv GKK 
mg‡q KZUzKz n«vm cvq ev e„w× cvq Zv‡K H wewµqvi †eM ev MwZ ejv nq| mvaviYZ wewµqvi MwZi 
GKK‡K †gvj wjUvi-1

 †m‡KÛ-1 G cÖKvk Kiv nq| 

mg‡qi mv‡_ NbgvÎvi cwieZ©b‡K MwZ ev nvi e‡j| 

13.1.1: ivmvqwbK wewµqvq mgq NbgvÎv †jLwPÎ: 
ivmvqwbK wewµqvq mvaviYfv‡e †jLv hvq| 

wewµqK → Drcv` 
wewµqvi mgqKv‡j wewµq‡Ki cwigvY Kg‡Z _v‡K I Drcv‡`i cwigvY evo‡Z _v‡K| A_©vr wewµq‡Ki 
NbgvÎv n«vm I Drcv‡` NbgvÎv e„w× †c‡Z _v‡K| Kv‡RB wewµq‡Ki NbgvÎvi n«vm ev Drcv‡`i NbgvÎv 
e„w× †_‡K MwZ ev nvi Rvbv hvq| 

A → B  GB wewµqvi mg‡qi mv‡_ NbgvÎvi cwieZ©b wP‡Îi mvnv‡h¨ bx‡P †`Lv‡bv n‡jv- 

 
wPÎ-13.1: NbgvÎv mgq †jLwPÎ

wewµqvi MwZ = 
NbgvÎvi cwieZ©b
mg‡qi e¨eavb   =

∆[A]

∆t
= 

∆[B]

∆t
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wP‡Î Avgiv †`L‡Z cvB †h t
1
 I t

2
 mg‡qi g‡a¨ (t

2
-t

1
 = ∆t) cwiewZ©Z NbgvÎv C

2
-C

1
 = -∆C

1
 Gi

cwigvY mgvb mg‡qi e¨eavb t
4
-t

3
 = -∆t G cwiewZ©Z NbgvÎv C

4
-C

3
 = -∆C

2
 Gi cwigv‡Yi †P‡q †ewk|

A_©vr wewµqvi MwZ mg‡qi mv‡_ Kg‡Z _v‡K| 

hw` wewµqvi mg‡qi e¨eavb ∆t AwZ ¶z`ª nq Z‡e GKK mg‡q wewµq‡Ki NbgvÎvi n«vm (ev nvi) =- 
dc

dt

Abyiƒcfv‡e hw` dt mg‡q Drcv‡`i NbgvÎvi e„w× dx nq Z‡e 

MwZ ev nvi = 
dx

dt

Dfq †¶‡ÎB MwZi gvb abvZœK n‡e| 

13.1.2: ivmvqwbK wewµqvi nvi cwigvc (Measurement of rate of reaction)

†Kvb wewµqvi MwZ wba©viY Ki‡Z n‡j mg‡qi mv‡_ wewµq‡Ki NbgvÎv n«vm ev Drcv‡`i NbgvÎv e„w×i 
cwigvc wbY©q Ki‡Z n‡e| e¯Ízi NbgvÎvi mv‡_ mgvbycvwZK G iKg †Kvb ag© ev gvc‡Ki cwieZ©b †_‡K 
NbgvÎvi e„w× ev n«vm gvcv hvq| †hgb Zvc, Pvc, AvqZb, eY© ev Ab¨ †h †Kvb ag©| H cwieZ©b †fŠZ I 
ivmvqwbK Dfq c×wZ‡Z gvcv hvq| 
(K) †fŠZ c×wZ : hw` †Kvb wewµqvq M¨vm Drcbœ nq Z‡e mg‡qi mv‡_ mv‡_ M¨v‡mi AvqZ‡bi cwieZ©b 
†_‡K wewµqvi nvi gvcv hvq| D`vnib¯^iƒc 
Mg(s) + 2HCl(aq) → H

2
(g) + MgCl

2
(aq)

2H
2
O

2
(aq) → 2H

2
O(l) + O

2
(g)

Dc‡ii wewµqv¸wj‡Z H
2
(g) I O

2
(g) Drcbœ nq| 

wewµqvi nvi =
Drcbœ M¨v‡mi AvqZb

mg‡qi e¨eavb
Drcbœ M¨v‡mi AvqZb wKfv‡e gvcv hvq Zvi GKwU wPÎ †`qv n‡jv| 

wPÎ-13.2: ivmvqwbK wewµqvq Drcbœ M¨v‡mi AvqZb cwigvc 

wP‡Î cÖ`wk©Z wmwiÄwUi wc÷bwU ïiæ‡Z k~b¨‡Z ivLv nq| O
2
 Gi AvqZb e„w×i mv‡_ wc÷bwU evB‡ii 

w`‡K mi‡Z _v‡K| wbw`©ó mg‡qi e¨eavb wc÷‡bi Ae¯’vb †_‡K Aw·‡R‡bi AvqZb Rvbv hvq| mg‡qi 
mv‡_ AvqZ‡bi cwieZ©‡bi †jLwPÎ AsKb Ki‡j wb‡Pi wP‡Îi Abyiƒc wPÎ cvIqv hv‡e| 
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wPÎ 13.3: ivmvqwbK wewµqvq Drcbœ M¨v‡mi AvqZb ebvg mgq †jLwPÎ 

cÖ`Ë †jLwP‡Îi †Kvb we›`y‡Z AuvKv ¯úk©‡Ki Xvj wewµqvi MwZ ev nv‡ii mgvb| 

†fŠZ c×wZ‡Z Drcvw`Z M¨v‡mi AvqZb †_‡K wewµqvi MwZ gvcv nq|

(L) ivmvqwbK c×wZ : ivmvqwbK c×wZ‡Z GwmUvBj †K¬vivBW mv‡_ cvwbi wewµqvi nvi wKfv‡e wbY©q 
Kiv hvq Zv Avgiv GLv‡b Av‡jvPbv Kie| 

CH  CCl + H  O      HCl + C H  CO OH
3 2 3

H+||
O

>

GLv‡b GwmUvBj †K¬vivBW A‡¤øi Dcw¯’wZ‡Z cvwbi mv‡_ wewµqv K‡i CH
3
COOH (GwmwUK GwmW) †`q| 

GB wewµqvwU axi MwZ‡Z P‡j| mg‡qi mv‡_ GwmwUK Gwm‡Wi cwigvY evo‡Z _v‡K| G †¶‡Î wewµqvwU 
†h cv‡Î msNwUZ n‡”Q †mLvb †_‡K wewfbœ mgq GwmwUK Gwm‡Wi cwigvY UvB‡Uªk‡bi mvnv‡h¨ Rvbv hvq| 
UvB‡Uªk‡bi Rb¨ †Kvb ¶vi †hgb NaOH e¨eüZ nq| ïiæ‡Z ïay gvÎ cvwb I GwmUvBj †K¬vivBW _v‡K| 
wewµqv hLb NU‡Z _v‡K ZLb GwmUvBj †K¬vivBW Gi cwigvY Kg‡Z _v‡K I GwmwUK Gwm‡Wi cwigvb 
evo‡Z _v‡K| bx‡Pi mviwY‡Z wewµqvwUi wKQy gvb †`qv n‡jv| 

mgq (†m:) CH
3
COCl

(†gvj/wjUvi) 

(†gvj/wjUvi) 

0 1.20 0 

2 1.05 0.15 

4 0.93 0.27 

6 0.81 0.37 

8 0.71 0.49 

10 0.63 0.69 

wewµqvi nvi = 
wewµq‡Ki NbgvÎvi cwieZ©b

mg‡qi e¨eavb

=  
Drcbœ c`v‡_©i NbgvÎvi e„w×

mg‡qi e¨eavb
Dc‡ii mviwY‡Z e¨eüZ gvb †_‡K 

nvi = 
-(0.93 - 1.20)

4 †m †gvj/wjUvi 

CH
3
COOH

H
+
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= 0.068 †gvj/wjUvi-1 
= 0.068 †gvjvi/†m 

cieZ©x 4 †m‡K‡Ûi Rb¨ 

nvi = 
-(0.71 - 0.93)

4 †m †gvj wjUvi -1 

= 0.055 †gvj wjUvi-1 †m-1 
= 0.055 †gvjvi/†m: 

Dc‡ii wewµqvi MwZi gvb †_‡K †`Lv hvq †h wewµqvi MwZ wewµq‡Ki NbgvÎvi mv‡_ cwiewZ©Z nq| 

ïiæ‡Z GwmUvBj †K¬vivBW †ewk wQj Ges MwZI †ewk wQj, mgq evovi mv‡_ mv‡_ wewµq‡Ki NbgvÎv 
Kg‡Z _v‡K Ges wewµqvi MwZI Kg‡Z _v‡K; GK mgq nvi k~‡b¨i KvQvKvwQ †cuŠQvq| Dc‡ii D`vniY 
†_‡K Avi GKwU welq j¶Yxq| hw` mg‡qi e¨eavb‡K 4 †m‡K‡Ûi cwie‡Z© 2 †m‡K‡Û aiv nq Z‡e 
wewµqvi nvi 0.0680 Gi cwie‡Z© 0.75 nq| A_©vr wewµqvi MwZi gvb G †¶‡Î GKwU Mo nv‡ii gvb †`q 
hv mg‡qi cv_©‡K¨i Dci wbf©ikxj| wKšÍz Avgiv GKwU wbw`©ó mg‡q wewµqvi MwZi nvi Rvb‡Z PvB| 
†Kvb wbw`©ó mg‡q MwZ wba©viY Ki‡Z H mg‡qi ci AwZ ¶z`ª mgq dt (†h mg‡q MwZ w¯’i _v‡K) Gi g‡a¨ 

wewµq‡Ki NbgvÎvi cwieZ©b hw` dc nq Z‡e wewµqvi nvi = 
-dc

dt

A_©vr wewµqvi nvi H mg‡q wP‡Îi ¯úk©‡Ki Xv‡ji mgvb| 

(K) wewµqK mgq (L) Drcv` mgq 

wPÎ 13.4: wewµqK/Drcv‡`i NbgvÎv ebvg mgq †jLwPÎ 

Abyiƒcfv‡e dt mg‡q hw` Drcv‡`i cwigvb dx nq Z‡e wewµqvi nvi 
dx

dt

hv L wP‡Î t
2
 mg‡q ¯úk©‡Ki Xv‡ji mgvb 

13.1.3 : ivmvqwbK wewµqvi nv‡ii Dci cÖfve we¯ÍviKvix wbqvgKmg~n (Factors that
influence the rate of Reaction) 

ivmvqwbK wewµqvi nvi wbgœwjwLZ wbqvgK¸‡jvi Dci wbf©i K‡i, 
(1) wewµq‡Ki NbgvÎv 
(2) Pvc 
(3) ZvcgvÎv 
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(4) Av‡jv 
(5) wewµq‡Ki c„ôZ‡ji †¶Î 
(6) AbyNUK 

GLv‡b ms‡¶‡c wbqvgK¸‡jv Av‡jvPbv Kiv n'jÑ 

1| NbgvÎv : wewµq‡Ki NbgvÎv e„w× †c‡j wewµqvi nvi e„w× cvq| KviY NbgvÎv e„w× cvIqv gv‡b GKwU 
wbw`©ó AvqZ‡b wewµqvq AskMÖnYKvix Abymg~‡ni msL¨v e„w× cvIqv| d‡j wewµqK Abymg~‡ni Kvh©Ki 
msNl© msL¨v e„w× cvq| msNl© msL¨v e„w× cvIqvi d‡j wewµqvi nviI e„w× cvq| 

A_©vr wewµqvi nvi ∝ wewµq‡Ki NbgvÎv| 

2| Pvc : M¨vmxq wewµqK c`v‡_©i †¶‡Î Pvc e„w× Ki‡j M¨vm Abymg~n msKzwPZ nq| d‡j Abymg~n AwaK 
wbKUeZ©x nIqvq msNl© msL¨v e„w× cvq| ZvB wewµqvi nviI e„w× cvq| NH3 Dcv`v‡b †nevi cÖYvjx‡Z 
¯úk© cÖYvjx‡Z ZvB D”P Pvc cÖ‡qvM K‡i wewµqvi nvi e„w× Kiv nq|

N2 + 3H2 

atm

C
o

200

550450−

⇔ 2NH3

3| ZvcgvÎv : ZvcgvÎv evov‡j wewµqK Abymg~‡ni MwZ‡eM †e‡o hvq| d‡j wewµqK Abymg~‡ni mwµq 
kw³ mn‡R AwR©Z nq| d‡j `ªæZ Drcv‡` cwiYZ n‡Z cv‡i| Avevi ZvcgvÎv e„w× Ki‡j MwZkw³I e„w× 
cvIqvq msNl© msL¨v e„w× cvq e‡j wewµqvi nviI e„w× cvq| 

4| Av‡jv : wKQy wbw`©ó wewµqv Av‡jvi Dci wbf©ikxj| Av‡jvi †dvU‡bi (hv) cÖfv‡e Abyi eÜb †f‡O 
mwµq wd« †iwW‡Kj (Free Radical) ˆZix K‡i wewµqvi nvi‡K evwo‡q †`q| †hgbÑ 

(1) Av‡jvi Dcw¯’wZ H2 I Cl2 M¨vm `ªæZ MwZ‡Z we‡õvibmn HCl Drcbœ K‡i| AÜKv‡i G 
wewµqv N‡U bv| 

H2+Cl2 
light

 →    2HCl 

(2) Av‡jvi Dcw¯’wZ‡Z AgCl Gi Aa:†¶c Kv‡jv eY© aviY K‡i| 

(5) wewµqK c`v‡_©i c„ôZ‡ji †¶‡Î : wewµqvq Ask MÖnYKvix c`v_© KwVb n‡j c„ôZj †¶Î hZ †ekx 
n‡e wewµq‡Ki nviI ZZ †ekx n‡e| KwVb c`v_© ¸ov Kiv n‡j c„ôZj †¶Î e„w× cvq Ges AwaK †¶‡Îi 
msNl© msL¨v e„w× cvq| ZvB wewµqvi nviI e„w× cvq| D`vnib¯^iƒc: CaCO3 Gi KwVb I ¸ov Avjv`v 
`ywU cv‡Î wb‡q mgcwigvb HCl †hvM Kiv n‡j †`Lv hvq ¸ov Kiv CaCO3 AwaK ZvovZvwo HCl Gi 
mv‡_ wewµqv K‡i CO2 M¨vm Drcbœ Ki‡Q| 

CaCO3 + 2HCl → CaCl2 + H2O + CO2¬ 

(6) cÖfveK ev AbyNUK : cÖfveK GKwU wewµqvi mwµqbkw³ Kwg‡q †`q| d‡j mnR k‡Z© `ªæZ 
cÖfve‡Ki Dcw¯’wZ‡Z wewµqK c`v_© Drcv‡` cwiYZ nq| cÖfve‡Ki c„ôZ‡j GKwU wewµqK Awa‡kvwlZ 
n‡q Ggb GKwU Ae¯’vi m„wó nq hvi d‡i Ab¨ wewµqK c`v_© mn‡R Avµgb Ki‡Z cv‡i| ZvB wewµqvi 
nvi e„w× cvq| †hgb: B_vbj evqyi Aw·‡Rb Øviv AwZ axi MwZ‡Z wewµqv K‡i A¨vwmwUK GwmW Drcbœ 
K‡i| wKšÍz hw` B_vb‡ji ms¯ú‡k© DËß pt Zvi ivLv nq Z‡e wewµqvwU `ªæZ K‡qK †m‡K‡ÛB m¤úbœ nq|  

CH3CH2OH + O2 
pt

 →    CH3COOH + H2O 
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cv‡VvËi g~j¨vqb 

mwVK DË‡ii cv‡k wUK  wPý (√)w`b| 

1| †Kvb mg‡q wewµqvi †eM 
(i) NbgvÎv-mgq †jLwP‡Î H mg‡q ¯ú‡K©i Xv‡ji mgvb| 
(ii) k~b¨ nq 
(iii) wewµqvi NbgvÎvi mgvb nq   
(iv) Dc‡ii †KvbwUB bq| 

2| 2HI(g) → H
2
(g)+I

2
(g) GB wewµqvq HI(g) Gi NbgvÎv Kgvi nvi 5×10

-3
 †gvj wjUvi-1

 †m-1
 n‡j

H
2
(g) Gi e„w×i nvi 

i) 2.5×10
-3

 †gvj wjUvi-1 †m-1

ii) 5×10
-3 †gvj wjUvi-1 †m-1

iii) 10×10
-3
 †gvj wjUvi-1 †m-1

3| wewµqvi MwZ mg‡qi mv‡_ 
i) mgvb _v‡K
ii) evo‡Z _v‡K
iii) Kg‡Z _v‡K|
iv) †Kvb cwieZ©b nq bv|
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cvV 2 ivmvqwbK wewµqvi µg (order of chemical raction)

D‡Ïk¨ 

GB cvV †k‡l 

● wewµqvi µg m¤^‡Ü aviYv Kiv hv‡e|

● 1g, 2q I k~b¨ µg wewµqvi MwZ-mgxKiY e¨envi Kiv I †eM aªæeK Gi gvb wbY©q Kiv m¤¢e n‡e|

● wewµqvi Aa©vqyKvj MYbv Kiv hv‡e|

13.2.1: wewµqvi MwZi mgxKiY 

Avgiv †`‡LwQ †h †Kvb ivmvqwbK wewµqvi MwZ ev nvi wewµq‡Ki NbgvÎvi mgvbycvwZK| A_©vr 

wewµqvi nvi ∝  wewµq‡Ki NbgvÎv

−

dc

dt
∝ c  

ev
dc

dt
= kc  

GLv‡b K GKwU mgvbycvwZK aªæeK hv wewµqvi †eM aªæeK ev Av‡cw¶K †eM aªæeK bv‡g cwiwPZ| 

mvaviYfv‡e hw` GKwU wewµqv‡K †jLv nq 

aA +bB → cD + dD

Z‡e G †¶‡Î wewµqvi nvi

- dc/dt ∝  C
n

1

A

Ges - dc/dt ∝  C
n

2

B

ev, - dc/dt ∝  C
n

1

A
  C

n
2

B

hw` C
A
 = C

B
 = C nq

Z‡e -dc/dt = KC
n

1
+n

2  = KC
n
; [†hLv‡b n

1
 + n

2
 = n]

n †K wewµqvi µg ejv nq| n
1
 I n

2
 h_vµ‡g A I B wewµq‡Ki Av‡cw¶K wewµqv µg, n wewµqvi 

†gvU µg| 
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wewµqvi µg: 

Dc‡ii mgxKi‡Y n wewµqvi µg| ivmvqwbK wewµqv‡K wewµqvi µ‡gi wfwË‡Z fvM Kiv hvq| 

hLb n = 1 wewµqvwU 1g µg wewµqv 

n = 2 wewµqvwU 2q µg wewµqv 

n = 3 wewµqvwU 3q µg wewµqv 

n = 0 wewµqvwU k~b¨ µg wewµqv 

A_©vr  -
dc

dt
= KC

1
 1g µg wewµqv 

A_©vr  -
dc

dt
= KC

2
 2q µg wewµqv 

A_©vr  -
dc

dt
= KC

3
 3q µg wewµqv 

A_©vr  -
dc

dt
= KC

0  k~b¨ µg wewµqv

myZivs †`Lv hvq †h wewµqvi MwZi mgxKi‡Y wewµq‡Ki NbgvÎv (c) †K †h Nv‡Z (power) DbœxZ Ki‡j 
DbœxZ ivwkwU wewµqvi MwZ ev nv‡ii cix¶vjä gv‡bi mgvbycvwZK nq Zv‡K wewµqvi µg e‡j| 

g‡b Kwi aA → Drcv` GKwU cÖ_g µg wewµqv A_©vr G †¶‡Î n = 1

∴ wewµqvi MwZ = 
-∆[A]

∆t
 =K[A] 

∆t mg‡qi cwieZ©‡bi Rb¨ A wewµq‡Ki Nb‡Z¡i cwieZ©b = ∆ [A]

mg‡qi e¨eavb Lye ¶z`ª n‡j 
-d[A]

dt
 = K [A] 

mgxKiYwU‡K cÖviw¤¢K †_‡K t  mgq ch©šÍ mgvKjb K‡i, ∫
t

o

A

A
A

Ad

][

][
 = ∫−

t

o

kdt , 

ev, 2.303log A[ ]
A
o

A
t  = - k[t] 

o

t

ev,  log 
A[ ]

t

A[ ]
0

=
-Kt

2.303

GLv‡b [A]
t
 = t mg‡q wewµqK A Gi NbgvÎv, [A]

0
 = cÖviw¤¢K mg‡q (t = 0) wewµq‡Ki NbgvÎv| hw` 

[A]
0
 †K a †gvj wjUvi-1 Øviv m~wPZ Kiv nq Ges t mg‡q wewµq‡Ki x †gvj wjUvi-1

 Drcv‡` cwiYZ nq

Z‡e [A]
t
 = a-x †gvj wjUvi Ges mgxKiYwU n‡e 

log 
a-x

a
   = - 

Kt

2.303

ev  K = − 
2.303

t
  log 

a-x

a

          = 
2.303

t
  log

a

a − x
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K = cÖ_g µg wewµqvi †eM aªæeK ev Av‡cw¶K MwZi nvi| 

K Gi GKK : mgxKiY¸wj †_‡K K Gi GKK mgq-1 A_©vr †m‡KÛ-1
, wgwbU-1 BZ¨vw`| 

K Gi gvb MYbv: 

log 
[A]

t

[A]
0
  = 

-Kt

2.303

GB mgxKiYwU‡K †jLv hvq, log[A]
t
− log[A]

o
= −

kt

2.303

log[A]
t
 = 

-kt

2.303
  + log[A]

0

GB mgxKiY Abymv‡i t Gi wecix‡Z log [A]
t
 MÖv‡d ¯’vcb Ki‡j GKwU mij †iLv cvIqv hvq hvi Xvj 

n‡e
-k

2.303
MÖvd †_‡K cÖvß Xv‡ji gvb †_‡K k Gi gvb wbY©q Kiv hv‡e|

Xvj = m = 
-k

2.303  

∴ k = - 2.303 m 

wPÎ 13.5: log [A]
t
 ebvg mgq †jLwPÎ

cÖ_g µg wewµqvi †eM aªeK k = 
2.303

t
 log 

[A]
0

[A]
t

= 
2.303

t
 log 

a

a-x

k Gi GKK mgq-1 

D`vniY: 2N
2
O

5
(g) → 4NO

2
(g) + O

2
(g)

GwU GKwU cÖ_g µ‡gi wewµqv I 45° †m G †eM aªæeK Gi gvb 4.8×10
-4

 †m-1
, N

2
O

5
 Gi cÖviw¤¢K NbZ¡ 

1.65×10
-2 †gvj wjUvi-1| Zvn‡j 

i) 825 †m‡KÛ c‡i N
2
O

5
 Gi NbZ¡ KZ?

ii) KZ mgq c‡i N
2
O

5
 Gi NbZ¡ 1×10

-2
 †gvj wjUvi-1 n‡e?
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mgvavb: 

 (1)  log
[A]

t

[A]
o

= 
-kt

2.303

log 
[N

2
O

5
]
t

1.65×10
-2

 †gvj wjUvi-1
  =

-4.80×10
-4

 †m-1
×0.825 †m

2.303

= -0.172 

antilog wb‡q

[N
2
O

5
]
t

1.65×10
-2

 †gvj wjUvi-1
  =  Antilog (-0.172)

= 0.673 

∴ [N
2
O

5
]
t
= 1.65×10

-2
 †gvj wjUvi-1 

× 0.673

= 0.011 †gvj wjUvi-1 

ii) log
[A]

t

[A]
0
  = 

-Kt

2.303

ev -0.217 = -2.08×10
-4 †m × t 

∴ t =
0.217

2.08×10
-4†m-1

  = 1.04 × 10
3 †m= 17.4 wgwbU| 

cÖ_g µg wewµqvi mgvwß mgq : 

1g µg wewµqvi nvi aªæe‡Ki mgxKiY †_‡K Rvwb, 

log 
[A]

t

[A]
0
  = 

-Kt

2.303

ev  2.303 log
[A]

t

[A]
0
  =-Kt 

ev  In
[A]

t

[A]
0
   = -Kt 

ev  
[A]

t

[A]
0
   = e-Kt

ev  [A]
t
  = [A]o.e-Kt

wewµqv m¤ú~Y©iƒ‡c †kl n‡Z n‡j  [A]
t
 = 0 n‡Z n‡e| 

AZGe, 0 = [A]o.e-Kt
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0 = 
[A]o
Ekt

ekt = 
[A]o

0
  = ∝ 

†h‡nZz K ≠ α , AZGe, t = α n‡e| 

A_©vr GKwU 1g µg wewµqv †kl n‡Z Amxg mg‡qi cÖ‡qvRb n‡e| Ab¨ K_vq, cÖ_g µg wewµqv KLbI 
†kl nq bv| 

wØZxq µg wewµqvi mgxKiY: †h wewµqvi MwZ wewµq‡Ki NbgvÎv‡K wØNv‡Z DbœxZ ivwkgvjvi 
mgvbycvwZK Zv‡K wØZxq µg wewµqv e‡j| g‡b Kwi 

aA → Drcv` 

wewµqvwU wØZxq µ‡gi| G ch©v‡q Avgiv `ywU mgvb NbgvÎvi wewµq‡Ki MwZ m¤ú‡K© Av‡jvPbv Kie| 

A_©vr wewµqvi MwZ = 
-∆[A]

∆t
= K[A]

2

¶z`ªvwZ¶z`ª cwieZ©‡bi †¶‡Î, 

−

d[A]

dt
= k[A]

2
 

ev −

d[A]

[A]
2
= kdt  mgvKjb K‡i- [0 †_‡K t mg‡qi g‡a¨ ]

ev 
1

[A]
t
  = Kt + 

1

[A]
0
   [†hLv‡b [A

0
]=a, ïiæ‡Z wewµq‡Ki NbgvÎv]

hw` t mg‡q Drcv‡`i NbgvÎv x nq Z‡e [A]
t
 = a-x Ges wewµqvi MwZi mgxKiY 

1

(a-x)
  = kt + 

1

a

ev, kt  =
1

(a-x)
  - 

1

a

= 
x

a(a-x)

ev,  k = 
1

t

x

a(a-x)

k Gi GKK: wØZxq µg wewµq‡Ki nvi aªæeK mgxKib †_‡K 

K = 
1

t

x

a(a-x)

= 
1

mgq 
NbgvÎv

NbgvÎv (NbgvÎv)

= NbgvÎv-1 mgq-1 
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A_©vr wØZxq µg †eM aªæe‡Ki GKK n‡Z cv‡i wjUvi †gvj-1 †m-1 

k Gi gvb wbY©q: wØZxq µg wewµqv †_‡K  
1

[A]
t
  = kt +

1

[A]
0

ev 
1

a-x
  = Kt + 

1

a

1

[A]
t
Gi gvb MÖv‡d t Gi wecix‡Z ¯’vcb Ki‡j GKwU mij †iLv cvIqv hvq, hvi Xvj = K| myZivs K

GKwU cix¶vjä iwk¥ 

wPÎ 13.6: 
1

[A]
t
 ebvg mgq †jLwPÎ

wØZxq µg wewµqvi †eM aªæe‡Ki mgxKiY 
1

[A]
t

= Kt + 
1

[A]
0
  ev K = 

1

t

x

a(a-x)

K Gi GKK NbgvÎv-1 mgq-1

D`vniY: 330°†m ZvcgvÎvq NO
2 
Gi we‡qvRb GKwU wØZxq µg wewµqv| Gi MwZ aª“eK Gi gvb

0.775 wjUvi †gvj-1†m-1| hw` NO
2
 Gi cÖviw¤¢K NbgvÎv 0.01M nq Z‡e 240 †m‡KÛ c‡i NO

2
 Gi

NbgvÎv KZ n‡e? 
mgvavb: wØZxq µg wewµqvi mgxKib- 
1

[A]
t
  = Kt + 

1

[A]
0

[A]
0
 = 0.01 M

K = 0.775 wjUvi †gvj -1 †m-1

t = 240 †m‡KÛ 
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1

[A]
t

= 0.775 × 240 + 
1

0.01

= 186 + 100 = 286 

∴ [A]
t
 = 0.00349 = 0.35 × 10

-2
M

QÙ cÖ_g µg wewµqvt 

A + B → Drcv`, G ai‡Yi wewµqv wØZxq µ‡gi| D`vniY¯^iƒc- 

CH
3
Br(aq) + OH

-
(aq) → CH

3
OH(aq) + Br

−

(aq)

wewµqvi nvi = K[CH
3
Br] [OH

−

]

hw` [OH
−

] >>[CH
3
Br] nq, †hgb D`vniY ¯^iƒc hw` [OH

−

] = 1.00M I [CH
3
Br] = 0.01 M nq Z‡e 

wewµqv †k‡l OH
−

 Avq‡bi NbgvÎv `uvovq 

1.00 - 0.01 = 0.99M A_©vr NbgvÎv 1% n«vm cvq| G †¶‡Î OH
− Gi NbgvÎv ev [B] Gi NbgvÎv‡K 

AcwiewZ©Z aiv hvq| 

Kv‡RB wewµqvi nvi = K [A]. K' = K" [A]

G ai‡Yi wØZxq µ‡gi wewµqv †hLv‡b GKwU wewµq‡Ki NbgvÎv‡K w¯’i aiv hvq Zv‡K QÙ cÖ_g µg 
(Pseudo first order) wewµqv e‡j| 

k~b¨ µg wewµqv: †h wewµqvi µg wewµq‡Ki NbgvÎvi Ici wbf©ikxj bq Zv‡K k~b¨ µ‡gi wewµqv e‡j| 
A_©vr k~b¨ µ‡gi wewµqvi nvi aªæeK | 

mvaviYfv‡e MwZi mgxKiY 

- 
d[A]

dt
= K [A]

0
 = K

ev [A] = -Kt

[A]  †K mg‡qi wecix‡Z MÖv‡d ¯’vcb Ki‡j GKwU mij‡iLv cvIqv hv‡e hvi Xvj = K 

wPÎ 13.7: ïb¨µg wewµq‡Ki NbgvÎv ebvg mgq †jLwPÎ 

Xvj = K
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K Gi GKK: k~b¨ µg wewµqvi MwZ aªæe‡Ki GKK NbgvÎv mgq-1 

DËß cøvwUbv‡gi Ici NH
3
 M¨v‡mi we‡qvRb GKwU k~b¨ µ‡gi wewµqv 

2NH
3
(g) → N

2
(g) + 3H

2

wewµqvi Aa©vqyKvj (Half life of reaction)

†Kvb wewµqvq wewµq‡Ki NbvgvÎv cÖviw¤¢K NbvgvÎvi A‡a©‡K †cuŠQ‡Z †h mgq jv‡M Zv‡K wewµqvi 
Aa©vqyKvj ejv nq G‡K t1

2

  Øviv wb‡`©wkZ Kiv nq|

cÖ_g µg wewµqv: cÖ_g µg wewµqvi nvi aªæe‡Ki ivwkgvjv 

K = 
2.303

t
  log 

[A]
0

[A]
t

hLb  t =(t1

2

), [A]
t
 =

1

2
[A]

0
 n‡e

∴ t
1

2

= 
2.303

K
  log

A[ ]
0

A
0[ ]/ 2

 =
2.303

K
  log2 

= 
2.303 × 0.301

K
  = 0.693/K 

A_©vr t1
2

wewµqvi cÖviw¤¢K NbgvÎvi Ici wbf©ikxj bq| 

GKwU 1g µg wewµqvi wewµq‡Ki NbgvÎv mg‡qi wecix‡Z wb‡q †jLwPÎ AuvK‡j bx‡Pi wPÎwU cvIqv 
hv‡e| (GwU GKwU Exponentially decay curve)

wPÎ 13.8: 1g µg wewµqvi wewµq‡Ki NbgvÎv ebvg mgq †jLwPÎ

GLv‡b D‡jøL¨ †h GKwU wewµqvq wewµq‡Ki cÖviw¤¢K NbgvÎvi A‡a©‡Ki Drcv‡` cwiYZ n‡Z †h mgq 
jv‡M, evwK A‡a©K wewµq‡Ki Zvi A‡a©K Drcv‡` cwiYZ n‡Z GKB mgq jv‡M| 
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D`vniY: †iwWqv‡gi Aa©vq~Kvj 1590 eQi| †iwWqv‡gi GKwU bgybv cÖviw¤¢K NbgvÎvi 10% G n«vm †c‡Z 
KZ mgq jvM‡e? 

mgvavb: t1

2

  = 0.693/K

∴ K = 0.693/1590 

= 4.36×10
-4
 eQi-1

GLb
Kt

2.303
  = log 

[A]
0

[A]
t

4.36×10
-4

2.303 t = log 
100

10

∴ t = 5280 eQi 
5280 eQi c‡i cÖviw¤¢K NbgvÎvi 10% †iwWqvg Aewkó _v‡K| 

wØZxq µg wewµqvi Rb¨ Aa©vq~Kvj 

1

[A]
t
  = 

1

[A]
0
  + Kt 

hLb t = t1

2

,  [A]
t 
= 

1

2
[A]

0

∴ 
1

1

2
[A]

0

= 
1

[A]0
  + K t1

2

 

ev  t1
2

  = 
1

K[A]
0

myZivs wØZxq µg wewµqvi Aa©vq~Kvj wewµq‡Ki cÖviw¤¢K NbgvÎvi e¨¯ÍvbycvwZK| wewµq‡Ki NbgvÎv [A]
t
 

†K t mg‡qi wecix‡Z †jLwP‡Î ¯’vcb Ki‡j bx‡Pi AvqZvKvi nvBcvi‡evjv (rectangular hyperbola)

wPÎwU cvIqv hvq| 

wPÎ 13.9: 2q µg wewµqvi wewµq‡Ki NbgvÎv ebvg mgq †jLwPÎ
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Dc‡ii wPÎwU‡K ch©‡e¶Y Ki‡j †`Lv hvq †h wewµqvq cÖ_g A‡a©K wewµq‡Ki Drcv‡` cwiYZ n‡Z †h 
mgq jv‡M wØZxq A‡a©‡Ki A‡a©K Drcv‡` cwiYZ n‡Z Zvi †P‡q †ewk mgq jv‡M| A_©vr wewµq‡Ki 
NbgvÎv hZ n«vm cvq Aa©vqy ZZ †ewk nq| 

mvims‡¶c 
● cÖ_g µ‡gi wewµqvi Rb¨

t1
2

  = 
0.693

K

● wØZxq µ‡gi wewµqvi Rb¨

t1
2

 = 
1

K[A]
0

cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b
1| wewµqvq AskMÖnYKvix mKj e¯Ízi NbgvÎvi Ici wewµqvi MwZ wbf©i K‡i 

i) mZ¨
ii) wg_¨v

2| wewµqvi MwZ wbf©i K‡i 
i) wewµq‡Ki NbgvÎvi Ic‡i
ii) mg‡qi Ici
iii) MwZ aªæe‡Ki Ici|

3| wewµqvi Aa©vqyKvj  t1
2

Gi gvb 0.693 †m‡KÛ n‡j wewµqvi MwZ aªæe‡Ki gvb 

i) 1 †m-1

ii) 0.693 †m-1

iii) 1 †m
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cvV 3  wewµqvi AvbweKZ¡ I †KŠkj 
(Molecularity and Mechanism of Reaction)

D‡Ïk¨ 
GB cvV †k‡l 

● wewµqvi AvYweKZ¡ Kv‡K e‡j Rvbv hv‡e|
● wewµqvi †KŠkj I cÖv_wgK avc m¤^‡Ü Rvbv hv‡e|

13.3.1: cÖv_wgK ivmvqwbK wewµqvi mgxKiY †_‡K Avgiv wewµq‡Ki g‡a¨ f‚ZwgwZK 
m¤úK© wK Rvb‡Z cvwi|
D`vniY¯^iƒc,  H

2
(g) + I

2
(g) → 2HI(g)

GB mgxKiYwU †_‡K Avgiv Rvwb †h GK †gvj H
2
 GK †gvj I

2
 Gi mv‡_ wewµqv K‡i `yB †gvj HI ˆZix 

K‡i| cÖkœ n‡jv wKfv‡e GB wewµqvwU N‡U? A_©vr AvYweK chv©v‡q H
2
 I I

2
 wKfv‡e wewµqv| K‡i H

2
 AYy 

mivmwi I
2 
Gi mv‡_ m¤úK© K‡i HI †`q bvwK Ab¨ †Kvbfv‡e HI ˆZix nq| aviYv Kiv nq †h wewµqvwU 

`ywU av‡c N‡U| cÖ_g av‡c I
2
 AYy I cigvYy †`q I wØZxq av‡c I I H

2
 wewµqv K‡i HI I H ˆZix K‡i| 

I
2
 →  2I

I + H
2
 → HI + H

cÖ‡Z¨KwU‡K GKwU cÖv_wgK wewµqv ejv nq| †ewki fvM wewµqvB cÖK…Zc‡¶ K‡qKwU cÖv_wgK wewµqvi 
†hvMdj| cÖv_wgK wewµqv‡K ejv hvq AvYweK ch©v‡q Ggb †Kvb wµqv †hgb Abyi g‡a¨ msNl© hv †_‡K 
wewµqv N‡U| G ai‡Yi K‡qKwU cÖv_wgK wewµqv wg‡j wewµqvwU Drcv` ˆZix K‡i| 

D`vniY¯^iƒc 

NO
2
(g) + CO(g) → NO(g) + CO

2
(g)

500K Gi bx‡P g‡b Kiv nq GB wewµqvwU `ywU cÖv_wgK wewµqvi mgwó| 

NO
2
 + NO

2
 → NO

3
 +NO ...... cÖv_wgK wewµqv

NO
3
+CO → NO

2
+CO

2
 .........cÖv_wgK wewµqv|

NO
3
 GKwU A¯’vqx AYy hv wewµqv NUvKv‡j ˆZix nq Ges wewµqv K‡i wb:†kl n‡q hvq| G‡K Drcv` 

wn‡m‡e cvIqv hvq bv| cÖ_g av‡c NO
3
 ‰Zix n‡q Zv Lye `ªæZ CO Gi mv‡_ wewµqv K‡i NO

2
 I CO

2
 

†`q| NO
3
 Gi Aw¯ÍZ¡ eY©vjx Av‡jvK gvcK h‡š¿i mvnv‡h¨ eySv hvq| mvwe©K wewµqvwU G `ywU cÖv_wgK 

wewµqvi †hvMdj- 

NO
2
 + NO

2
 → NO

3
 + NO  cÖv_wgK wewµqv

NO
3
 + CO →  NO

2
 + CO

2
  cÖv_wgK wewµqv

mvgwMÖK wewµqv mvaviYZ K‡qKwU cÖv_wgK wewµqvi †hvMdj 
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BDwbU †Zi c„ôv ◗ 311 

13.3.2 AvYweKZ¡ 
cÖv_wgK wewµqv‡K Zvi AvYweK‡Z¡i wfwË‡Z fvM Kiv hvq| cÖv_wgK wewµqvi AvYweKZ¡ wewµqvq 
AskMÖnYKvix wewµq‡Ki †gvU AYyi msL¨v‡K †evSvq| GKwU wewµqK AYy _vK‡j G‡K GK AvYweK 
wewµqv e‡j| `ywU AYy _vK‡j wØ-AvYweK wewµqv e‡j| wØ-AvYweK wewµqv mvaviYZ A‡bK †`Lv hvq| 
GK AvYweK wewµqvi D`vniY¯^iƒc ejv hvq GKwU D‡ËwRZ Abyi we‡qvRb| wÎ-AvYweK wewµqvq Abyi 
msL¨v wZb| wKQy wKQy wewµqv M¨vmxq Ae¯’vq wÎ-AvYweK wewµqv †`q| wZ‡bi AwaK AvYweK wewµqv N‡U 
bv ejv hvq| KviY G †¶‡Î wewµqv NU‡Z PviwU Aby‡K GK‡Î msN‡l© †h‡Z n‡e hv NUvi m¤¢vebv AZ¨šÍ 
Kg| 

O
*
3  → O

2
 + O GKwU GK AvYweK wewµqv| O

*
3 -GKwU D‡ËwRZ AYy | 

cÖv_wgK wewµqvi AvYweKZ¡ GKwU cix¶vjä msL¨v| †gvU wewµqvi f‚ZwgwZK mgxKiY †_‡K AvbweKZ¡ 
wbY©q Kiv hvq bv| ivmvqwbK mgxKiY e¨envi K‡i wewµqv cÖKvk Kiv n‡jI G †_‡K wewµqvi nvi ev 
wewµqvi †KŠkj (mechanism) m¤ú‡K© †Kvb aviYv Kiv hvq bv| 

wewµqvi nv‡ii mgxKiY I †KŠkj 
†Kvb wewµqv NUvi †KŠkj m¤^‡Ü aviYv K‡i wewµqvi nv‡ii mgxKiY Dc¯’vcb Kiv hvq| cix¶v jä gvb 
†_‡K hw` wewµqvi nvi wbY©q Kiv nq Ges Zv hw` Dc¯’vwcZ wewµqvi nv‡ii mgxKiY‡K mg_©b K‡i Z‡e 
a‡i †bqv hvq †h Dc¯’vwcZ wewµqvi †KŠkjwU wVK| 

D`vniY ¯^iƒc 

2NO
2
(g) + F

2
(g) → 2NO

2
F(g)

hw` wewµqvwU GK av‡c m¤úbœ n‡”Q g‡b Kiv nq Z‡e mgxKiYwU n‡e 

NO
2
 + NO

2
 + F

2
 → NO

2
F + NO

2
F (cÖv_wgK wewµqv)

wewµqvi nvi = K [NO2]
2
 [F

2
]

wKšÍz cix¶vg~jKfv‡e cÖgvwYZ n‡q‡Q †h, 

wewµqvi nvi = K [NO
2
] [F

2
]

A_©vr wewµqvwU GKvwaK av‡c m¤úbœ n‡”Q| 

cÖv_wgK wewµqvq wewµq‡Ki AYyi msL¨v wewµqvi AvYweKZ¡ wb‡`©k K‡i 
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13.3.3 : wewµqvi axiZg avc wewµqvi mvgwMÖK nvi wbqš¿Y K‡i 
  (The slowest step controls the overall rate of the reaction)

NO
2
 I F

2
 Gi wewµqv `ywU av‡c N‡U e‡j aviYv Kiv nq 

NO
2
 + F

2

K1
 →     NO

2
F + F (axiMwZ m¤úbœ)

F + NO
2

K2

 →   NO
2
F (`ªæZMwZ m¤úbœ) 

K
1
 Ges K

2
 MwZ aªæeK | `ywU av‡ci g‡a¨ wØZxqwU AwZ `ªæZ N‡U| cÖ_g av‡c F cigvY~ Drcbœ nIqvi 

mv‡_ mv‡_ F cigvYy NO
2
 AYyi mv‡_ `ªæZ wewµqv K‡i Avi GKwU NO

2
F AYy †`q| A_©vr F

2
 AYyi 

NbgvÎvi n«vm m¤ú~Y©fv‡e cÖ_g wewµqvi MwZ w`‡q wbqwš¿Z| 

∴ wewµqvi nvi = K
1
 [NO

2
] [F

2
]

A_©vr mvgwMÖK nvi wbqš¿‡Y axiZg avc wewµqvi nvi wbqš¿Y K‡i| Dc¯’vwcZ MwZ mgxKiY cix¶vjä 
MwZ mgxKiY‡K mg_©b K‡i| 

wewµqvi axiZg avc wewµqvi MwZ wbqš¿Y K‡i| 

D`vniY: CHCl
3
 Gi mv‡_ Cl

2
Gi wewµqvi †KŠkj wb‡Pi wewµqv¸wj w`‡q cÖKvk Kiv nq 

Cl
2
   2Cl (cÖv_wgK wewµqv) 

Cl + CHCl
3
 → HCl + CCl

3
 (cÖv_wgK wewµqv)

Cl + CCl
3
 → CCl

4
 (cÖv_wgK wewµqv)

(i)   CH
3
Cl Gi mv‡_ Cl

2
 Gi wewµqvi mgxKiYwU wK? 

(ii)   cÖwZwU cÖv_wgK av‡ci AvYweKZ¡ wbY©q Kiæb| 

mgvavb: wewfbœ av‡c Cl, CCl
3
 ¶Y¯’vqx cigvYy I AYy hv Drcv‡` cwiYZ nq bv| Kv‡RB mvwe©K wewµqvq 

G‡`i Dcw¯’wZ bvB| 

wewfbœ avc¸wj †hvM Ki‡j 

Cl
2
   2Cl 

Cl + CHCl
3

→ HCl + CCl
3

CCl
3

+ Cl  → CCl
4

Cl
2
 + CHCl

3
→ HCl + CCl

4

cÖ_g av‡ci AvYweKZ¡ GK| cÖ_g av‡ci wecixZ w`‡Ki wewµqvi AvYweKZ¡ 2| wØZxq I Z…Zxq cÖ‡Z¨‡K 
wØ-AvYweK| 
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D`vniY-2 

O
3
(g) + 2NO

2
(g) → O

2
(g) + N

2
O

5
(g)

GB wewµqvi †KŠkj 

O
3
 + NO

2
 → NO

3
 + O

2
 (axiMwZ m¤úbœ wewµqv)

NO
3
 + NO

2
 → N

2
O

5
  (`ªæZMwZ m¤úbœ wewµqv)

wewµqvwUi nvi mgxKiY wK? 
mgvavb: Avgiv Rvwb axiZg avc wewµqvi MwZ wbqš¿Y K‡i| 

Kv‡RB cÖ_g avc †_‡K wewµqvi MwZ = K[O
3
] [NO

2
]

cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b

1|  NO I Cl
2
 Gi wewµqvi †KŠkj

NO + Cl
2

NOCl
2
  (cÖv_wgK wewµqv) 

NOCl
2
 + NO 2NOCl (cÖv_wgK wewµqv 

†KvbwU Drcv` 
i) Cl

2
ii) NOCl

2

iii) NOCl iv) NO

2| O
3

O
2
 + O (cÖv_wgK wewµqv) 

O
3
 + O → 2O

2
 (cÖv_wgK wewµqv)

†KvbwU A¯’vqx AYy ev cigvYy 
i) O

3
ii) O

2
iii) O

3|  I + I + M → I
2
 + M*  (M* GKwU D‡ËwRZ AYy)

GB wewµqvi MwZ mgvb 

i) K [ I ]
2

ii) K [ I ]
2
 [M]

iii) K [ I ]
2
 [ M*]
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cvV 4 wewµqvi MwZi Dci Pvc I ZvcgvÎvi cÖfve 
(Effect of Pressure and Temperature on Rate of Reaction) 

D‡Ïk¨
● wewµqvi MwZi Dci Pvc I ZvcgvÎvi cÖfve Av‡jvPbv Kiv

● mwµqb kw³ m¤ú‡K© aviYv jvf Kiv

● wewµqv m¤úwK©Z ZË¡ m¤ú‡K© Rvbv

13.4.1 : wewµqvi MwZi Dci Pv‡ci cÖfve 
M¨vmxq wewµq‡Ki Dci Pvc evov‡j M¨v‡mi AvqZb K‡g hvq myZivs wewµq‡Ki NbgvÎvi e„w× N‡U| 
wewµq‡Ki NbgvÎv e„w× †c‡j Avgiv Rvwb †h wewµqvi nvi e„w× cvq| D`vniY¯^iƒc †nevi cÖYvjx‡Z 
(Haber process) G¨v‡gvwbqv Drcv`‡b I ms¯úk© cÖYvjx‡Z (Contact Process) mvjwdDwiK GwmW 
Drcv`‡b D”PPvc cÖ‡qvM K‡i wewµqvi nvi evov‡bv nq| 

13.4.2: wewµqvi MwZi Dci ZvcgvÎvi cÖfve 
wewµqvi MwZ ZvcgvÎvi Dci wbf©ikxj| ZvcgvÎv e„w×i mv‡_ cÖvq me wewµqvi MwZB e„w× cvq| 10°†m 
ZvcgvÎv e„w×i Rb¨ mvaviYZ †hLv hvq †h wewµqvi nvi cÖvq wØ¸Y †e‡o hvq| wb‡Pi wP‡Î †`Lv GKwU 
weKv‡i VvÛv cvwb I Ab¨wU‡Z DËß cvwb Av‡Q|  

wPÎ: 13.10 

weKvi `ywU‡Z mgcwigvY g¨vM‡bwmqvg †`qv n‡jv| `y‡Uv weKv‡iB Aí cwigvY wb‡`©kK †`qv Av‡Q hv 
¶v‡ii Dcw¯’wZ‡Z i½xb nq| VvÛv cvwbi weKv‡i †Kvb cwieZ©b nq bv| DËß cvwb iw½b n‡q hvq| 
ZvcgvÎv †ewk nIqvq g¨vM‡bwmqvg cvwbi mv‡_ wewµqv K‡i ¶vi ˆZix K‡i| Dr. A
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13.4.3: ZvcgvÎv e„w×i mv‡_ †eM aªæe‡Ki e„w× 
ZvcgvÎv e„w×i mv‡_ wewµqvi MwZ e„w× cvq| Kv‡RB MwZ aªæeKI e„w× cvq| †eM aªæe‡Ki ZvcgvÎvi mv‡_ 
e„w× bx‡Pi mgxKiY Abymv‡i nq 

K =Ae
−E

a
/RT

ev logK = logA − E
a
/2.303RT 

GB mgxKiYwU A¨v‡iwbqvm mgxKiY (Arrhenious equation) bv‡g cwiwPZ| 

GLv‡b E
a
 = wewµqvi mwµqb kw³ 

R = M¨vm aªæeK

T = cig ZvcgvÎv

A = wd«Kz‡qÝx d¨v±i 

A I E
a
 †K A¨v‡ivwbqv‡mi d¨v±i e‡j| GKwU wbw`©ó wewµqvi Rb¨ A I E

a
 w¯’i| logK †K 1/T Gi 

wecix‡Z ¯’vcb K‡i †jLwPÎ AuvK‡j GKwU mij‡iLv cvIqv hv‡e| G‡K A¨v‡iwbqv‡mi †jLwPÎ ejv nq| 

mij †iLvwUi Xvj (slope) =
-Ea

2.303R

wPÎ: 13.11 

Dc‡ii †jLwPÎ †_‡K A I E
a
 Gi gvb wbY©q Kiv hvq| hw` GKwU wewµqvq ZvcgvÎv T

1
 I T

2
 Gi Rb¨ 

MwZ aªæeK h_vµ‡g K
1
 I K

2
 nq Z‡e A¨v‡iwbqv‡mi mgxKiY †_‡K †jLv hvq: 

log K
1
 = logA −

E
a

2.303RT
1

log K
2
 = logA −

E
a

2.303RT
2

∴ log K
1
 − log k

2
 =

E
a

2.303R 





1

T
2
 - 

1

T
1

ev log
K

1

K
2
  =  

E

2.303R 





1

T
2
 - 

1

T
1
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G mgxKiY †_‡K Avgiv †`wL ZvcgvÎv e„w× †c‡j MwZ aªæeK e„w× cvq| Avevi E
a
 n«vm †c‡j †eM aªæeK 

e„w× cv‡e| Kv‡RB Avgiv ej‡Z cvwi †h mwµqY kw³ Kg n‡j I ZvcgvÎv e„w× †c‡j MwZ aªæeK e„w× 
cvq| MwZ aªæeK wewµqvi MwZi mgvbycvwZK Kv‡RB ZvcgvÎv e„w× †c‡j wewµqvi MwZ e„w× cv‡e| 

K = Ae (-E
a
/RT) 

logK = logA  −
E

a

2.303RT

log K
1
/K

2
 =

E

2.303R

1

T
2

−
1

T
1

 

 
 



13.4.4 wewµqvi MwZ m¤úK©xq ZË¡ 
ivmvqwbK wewµqv wK fv‡e N‡U Zv e¨vL¨v Kivi Rb¨ `ywU ZË¡ Av‡Q 
i) msNl© ZË¡ (Collision theory of chemical reaction)

ii) Ae¯’všÍi Ae¯’v ZË¡ (Transition state theory of chemical reaction)

13.4.4.1 : msNl© ZË¡: msNl© ZË¡ Abyhvqx wewµqv NUvi Rb¨ K‡qKwU kZ© c~iY n‡Z n‡e| 

1) wewµqvq AskMÖnYKvix KYv¸‡jv (AYy, cigvYy ev Avqb) ci¯ú‡ii mv‡_ msNl© Ki‡j wewµqv NUv
m¤¢e|

2) mKj msNl©B wewµqv NUv‡e bv| wewµqvq AskMÖnbKvix KYv¸‡jvi GKwU b~b¨Zg kw³ _vK‡Z n‡e
hv wewµqv NUv‡bvi Rb¨ ch©vß|

3) KYv¸wji ci¯ú‡ii g‡a¨ GKwU myweavRbK w`K †_‡K msNl© Ki‡Z n‡e|
hw` †Kvb msN‡l© wewµq‡Ki KYv¸wji wewµqv Kivi Rb¨ cÖ‡qvRbxq b~¨bZg kw³ (E

a
, mwµqb

kw³) _v‡K Ges msNl© Ggb w`K †_‡K N‡U hv‡Z cy‡iv‡bv eÜb †f‡½ bZzb eÜb m„wó n‡Z cv‡i
Zvn‡j wewµqvi msNl© ZË¡ Abymv‡i
K = pfZ

K = MwZ aªæeK
f = wewµq‡Ki †h As‡ki wewµqv Kivi gZ ch©vß kw³ E

a
 Av‡Q|

P = wewµq‡Ki †h Ask myweavRbK w`K †_‡K msNl© NUvq|
Z = msN‡l©i gvÎv ev Collission frequency

wb‡Pi wP‡Î NO I Cl
2
 AYyi g‡a¨ wKfv‡e wewµqv N‡U Zvi GKwU aviYv †`Iqv n‡jv 

K) 

O

N
Cl

Cl

O

N

Cl

Cl

→
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L) 

O

N

Cl

Cl

O

N

Cl

Cl

→

NO I Cl
2
 AYy¸wji wewµqv Kivi ch©vß kw³ Av‡Q| wPÎ (K) †Z N I Cl cigvYy ci¯ú‡ii g‡a¨ GKwU 

†KvY K‡i Av‡Q hv‡Z N I Cl cigvY~i g‡a¨ eÜb ˆZwi nIqv m¤¢e| G †¶‡Î N I Cl eÜb ˆZix K‡i 
ONCl I Cl cigvYy Drcv`b K‡i| wPÎ (L) †Z †h‡nZz Cl cigvYy mwVK w`K †_‡K N Gi mv‡_ msN‡l© 
†h‡Z cvi‡Q bv Kv‡RB N I Cl Gi g‡a¨ †Kvb eÜb ˆZix n‡Z cv‡i bv| NO I Cl

2
 AYy ci¯ú‡ii mv‡_ 

msNl© K‡i G‡K Ac‡ii Kv‡Q †_‡K m‡i hv‡”Q| 

Avgiv Rvwb ZvcgvÎv evo‡j KYvi MwZkw³ †e‡o hvq| d‡j AYy, cigvYy ev Avq‡bi ci¯ú‡ii g‡a¨ 
A‡bK †ewk nv‡i av°v msNwUZ nq| Kv‡RB Z Gi gvb ev msN‡l©i nvi †e‡o hvq| Z evo‡j wewµqvi nvi 
†e‡o hvq| Ab¨w`‡K ZvcgvÎv evo‡j f ev E

a
 kw³avix AYyi msL¨v †e‡o hvq| Kv‡RB wewµqvi MwZ e„w× 

cvq| wewµqv NUvi Rb¨ KYvi †h b~¨bZg kw³ aviY Kiv cÖ‡qvRb Zv‡K mwµqb kw³ ev Activation

engergy e‡j| f Gi mv‡_ Gi m¤úK© wbgœiƒc: 

f =e
−E

a
/RT

G m¤úK© †_‡K †`Lv hvq †h mwµqb kw³ †ewk n‡j f Gi gvb Kg n‡e Kv‡RB K Gi gvb Kg n‡e| 

Avevi GKwU wbw`©ó E
a
 Gi Rb¨ ZvcgvÎv (T) evo‡j f Gi gvb evo‡e, Kv‡RB wewµqvi MwZ ev MwZ 

aªæeK †e‡o hv‡e| 

Avgiv Dc‡ii mgxKi‡Y †`‡LwQ wewµqvi MwZ p-Gi Dci wbf©ikxj| A_©vr myweavRbK w`K †_‡K 
msN‡l©i msL¨vi Dci wewµqvi MwZ wbf©i K‡i| p-Gi gvb ZvcgvÎvi Dci wbf©ikxj bq| 

13.4.4.2: ivmvqwbK wewµqvi Ae¯’všÍi Ae¯’v ZË¡ (transition state theory of

chemical reaction): 

Ae¯’všÍi Ae¯’v ZË¡ Abymv‡i †Kvb wewµqvi wewµqK¸wj GKwÎZ n‡q GKwU mwµqbK…Z RwUj 
(Activated Complex) ˆZwi K‡i GB mwµqbK…Z RwUj GKwU A¯’vqx e¯Íz hv †f‡½ Drcv` ˆZix nq| 
†Kvb ivmvqwbK wewµqv NUvi mgq Abyi ga¨Kvi cyivZb eÜb †f‡½ bZzb eÜ‡bi m„wó nq| G Kv‡Ri Rb¨ 
kw³i cÖ‡qvRb| msNl© ZË¡ †_‡K Avgiv †`‡LwQ †h `ywU AYyi wbw`©ó w`K †_‡K msNl© K‡i ZLbB Drcv` 
w`‡Z cv‡i hLb Zv‡`i MwZkw³ GKwU b~¨bZg kw³i mgvb ev †ewk _v‡K| GB b~¨bZg kw³‡K ejv nq 
mwµqbkw³ ev Activation enegry| mwµqbkw³ m¤úbœ wewµqK¸wj ci¯ú‡ii g‡a¨ msNl© K‡i Drcv` I 
wewµq‡Ki ga¨eZ©x GKwU A¯’vqx RwUj Ae¯’vq Ae¯’vb K‡i| G Ae¯’v‡K Ae¯’všÍi Ae¯’v (transition

state) e‡j| G mgq AYyi MwZkw³ (kinetic engery) w¯’wZ kw³‡Z (Potential engery) iƒcvšÍwiZ nq| 
wewµqK AYyi †gvU kw³ MwZkw³ I w¯’wZkw³i †hvMd‡ji mgvb| wewµqv NUvKv‡j †gvU kw³i †Kvb 
cwieZ©b nq bv; wKšÍz MwZkw³ w¯’wZkw³‡Z iƒcvšÍwiZ n‡Z _v‡K| wb‡Pi wP‡Î wewµqv NUvKv‡j wewµqK, 
mwµqbK…Z RwUj I Drcv‡`i w¯’wZ kw³ eY©bv K‡i| wewµqv NUvi mgq Aby¸wj ci¯ú‡ii w`‡K AMÖmi 
n‡Z _v‡K| hw` cÖviw¤¢K Ae¯’vq AYy¸wji Ggb ch©vß MwZkw³ _v‡K hv‡Z mwµqYK…Z RwU‡ji w¯’wZkw³i 
mgvb gv‡b †cuŠQv‡Z cv‡i Z‡e wewµqv mvg‡bi w`‡K AMÖmi n‡Z cv‡i| ch©vß kw³ mgvb mwµqbK…Z 
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RwU‡ji kw³ I wewµq‡Ki kw³i cv_©‡K¨i (wPÎ)| GB kw³i cv_©K¨‡KB mwµqb kw³ (Activation

energy) ejv nq| mwµqbK…Z RwU‡ji kw³ wewµqK I Drcv` Df‡qi †P‡q †ewk _v‡K| wewµqK‡K 
Drcv‡` cwiYZ n‡Z n‡j GB mwµqb kw³i euva AwZµg Ki‡Z n‡e| P~ovšÍ ch©v‡q wewµqK AYy¸wj 
wg‡j mwµqbK…Z RwUj ˆZix K‡i| cix¶vg~jKfv‡e †`Lv †M‡Q †h GwU GKwU A¯’vqx Ae¯’v| mwµqbK…Z 
RwU‡ji kw³ wewfbœ eÜ‡bi g‡a¨ we¯ÍvwiZ nq| wP‡Î cÖ`wk©Z A I BC-Gi g‡a¨ wewµqvi mgq A.....B...C 
RwUjwU m„wó nq| hw` A......B eÜ‡bi g‡a¨ we¯ÍvwiZ kw³ †ewk cwigv‡Y Nbxf‚Z nq Z‡e A......B eÜb 
†f‡½ A + BC Drcv` †`q| Avevi hw` B.....C eÜ‡bi g‡a¨ kw³ Nbxf‚Z nq Z‡e AB + C Drcbœ n‡e 
A_©vr RwUjwU †f‡½ wewµq‡Ki Ae¯’vq wd‡i hv‡e| G †_‡K ejv hvq †h mKj mwµqb RwUjB Drcv` 
†`‡e bv| 

†h me †¶‡Î wewµq‡Ki †gvU kw³ E
R
 Drcbœ `ª‡e¨i kw³ E

p
 Gi †P‡q †ewk nq †m me †¶‡Î AwZwi³ 

kw³ (E
R
 - E

p
) wbM©Z nq| G ai‡Yi wewµqv‡K Zvc Drcv`x wewµqv e‡j (Exothenmic reaction)| hw` 

wewµq‡Ki kw³ Drcv‡`i kw³ †_‡K Kg nq Z‡e Zvc †kvwlZ nq I wewµqvwU‡K Zvcnvix 
(endothermic) wewµqv e‡j| 

wewµqvi aviv wewµqvi aviv 

Zvc Drcv`b wewµqv Zvcnvix wewµqv 

wPÎ: 13.12 

Ae¯’všÍi Ae¯’vq GKwU mwµqbK…Z RwUj ˆZix nq| GB RwU‡ji kw³ I wewµq‡Ki kw³i cv_©K¨‡K 
mwµqbkw³ e‡j| 

cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b 

1| Drcv‡` cwiYZ nIqvi Av‡M wewµqK KYv¸‡jv GKwU b~b¨Zg kw³i euvav AwZµg K‡i G‡K e‡j 
i) mwµqb kw³ ii) MwZ kw³ iii) Gb_vjwc

2| ZvcgvÎv e„w× †c‡j mwµqb kw³ m¤úbœ KYvi msL¨v †e‡o hvq: KviY, 
i) KYvi MwZkw³ ev‡o ii) KYvi NbZ¡ ev‡o
iii) mwVK w`K †_‡K msNl© N‡U

3| wewµqK I Drcv‡`i g‡a¨ kw³i cv_©K¨‡K 
i) mwµqY kw³ e‡j ii) Gb_vjwc e‡j iii) w¯’wZ kw³ e‡j|
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cvV 5 wewµqvi MwZ I cÖfveK (Rate of Reaction & Catalyst)

D‡Ïk¨ 
GB cvV †k‡l 

● cÖfve‡Ki f‚wgKv eY©bv Kiv hv‡e|
● ˆRweK cÖfveK m¤^‡Ü Rvbv hv‡e|
● wkí †¶‡Î cÖfve‡Ki ¸iæZ¡ eY©bv Kiv hv‡e|

13.5: cÖfveK I cÖfveb (Catalyst and Catalysis) 

†Kvb †Kvb e¯—z wewµqvq Dcw¯’Z †_‡K wewµqvi MwZ‡K Zivwb¦Z Ki‡Z cv‡i| wewµqv †k‡l G me e¯Ízi 
fi I ag© AcwiewZ©Z _v‡K| G‡`i cÖfveK ev AbyNUK ejv nq| cÖfve‡Ki Dcw¯’wZ‡Z wewµqvi MwZ 
cÖfvevb¦Z Kivi cÖwµqv‡K cÖfveb e‡j| D`vniY ¯^iƒc bx‡Pi wewµqvwU mvaviY Pvc I ZvcgvÎvq 
axiMwZ‡Z P‡j 
N

2
 + 3H

2
 = 2NH

3

Z‡e †jvnv P~‡Y©i Dcw¯’wZ‡Z Gi MwZ †e‡o hvq| AwZ Aí cwigvY †jvnvP~Y© AbyNU‡Ki KvR K‡i 
AbyNU‡Ki KvR AZ¨šÍ wbw`©ó| A_©vr GKwU AbyNUK GKwU wbw`©ó wewµqvi MwZ‡KB evov‡Z cv‡i| Ab¨ 
wewµqvi Dci Gi †Kvb cÖfve _v‡K bv| cÖfveK ev AbyNU‡Ki cwigvY wewµqv †k‡l AcwiewZ©Z _v‡K| 
Giv wewµqv PjvKvjxb mg‡q wewfbœ av‡c AskMÖnY K‡i wewµqv †KŠkj‡K Ggbfv‡e cÖfvweZ K‡i †h 
wewµqvwU GKwU weKí c‡_ m¤úbœ nq| weKí c‡_i mwµqY kw³ Av‡Mi c‡_i mwµqY kw³ †_‡K Kg 
_v‡K| Kv‡RB GKB ZvcgvÎvq Z‚jbvg~jKfv‡e AwaK msL¨K KYv mwµqY kw³‡K AwZµg Ki‡Z cv‡i| 
d‡j wewµqvwUi MwZ †e‡o hvq| wb‡Pi wP‡Î weKí c_wU †`Lv‡bv n‡jv| weKí c‡_ AbyNUK wewµq‡Ki 
mv‡_ GKwU mwµqK…Z RwUj (Activated complex) ˆZix K‡i wewµqv NUvq| 

wewµqvi aviv 
wPÎ: 13.13 

†fŠZ Ae¯’vi wfwË‡Z cÖfveK‡K `ywU †kªYx‡Z fvM Kiv hvq| 
(1) mgmZ¡ cÖfveK 
(2) AmgmZ¡ cÖfveK 
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13.5.1: mgmZ¡ cÖfveK (Homogeneous Catalyst):

cÖfveK I wewµqK GKB †fŠZ Ae¯’vq _vK‡j cÖfveK‡K mgmZ¡ cÖfveK e‡j| D`vniY¯^iƒc wkí‡¶‡Î 
H

2
SO

4
 cÖ¯ÍzZ Ki‡Z SO

2
 M¨vm‡K O

2
 w`‡q RviY K‡i SO

3
 ˆZix Kiv nq| mvaviYfv‡e wewµqvwUi MwZ 

axi| Z‡e NO Gi Dcw¯’wZ‡Z wewµqvi MwZ †e‡o hvq| m¤¢ve¨ bZzb wewµqv †KŠkjwU `ywU av‡c N‡U e‡j 
g‡b Kiv nq 

2NO + O
2
 → 2NO

2

NO
2
 + SO

2
 → NO + SO

3

cÖ_g av‡c NO RvwiZ n‡q NO
2
 ‰Zix nq| wØZxqav‡c NO

2
 I SO

2
 wewµqv K‡i SO

3
 †`q I NO Gi 

c~bf©e N‡U| Drcbœ SO
3
 †_‡K H

2
SO

4
 ˆZix Kiv nq| 

H
2
O

2
 Gi `ªe‡Y Br

2
 `ªexf‚Z Ki‡j bx‡Pi wewµqvwU N‡U| Br

2
 GLv‡b GKwU Zij cÖfveK| 

2H
2
O

2
(aq)

Br2
 →   2H

2
O(l) + O

2
(g)

Br
2
 Gi Abycw¯’wZ‡Z H

2
O

2
 `ªeY‡K A‡bKw`b mvaviY ZvcgvÎvq †i‡L †`Iqv hvq| wKšÍz GK †dvUv Br

2
 

Gi Dcw¯’wZ H
2
O

2
 †K we‡qvwRZ n‡Z mvnvh¨ K‡i| wewµqvwU G‡¶‡Î `ywU av‡c N‡U g‡b Kiv nq| 

Br
2
(aq) + H

2
O

2
(aq) → 2Br

-
(aq) + 2H

+
(aq) + O

2
(g)

2Br
-
(aq) + H

2
O

2
(aq) +2H

+
(aq) → Br

2
(aq) + 2H

2
O(l)

avc `ywU‡K †hvM Ki‡j mvwe©K wewµqvwU cvIqv hv‡e| hw`I Br
2
 AYy wewµqvq AskMÖnY K‡i wewµqvi 

†k‡l Zvi c~bf©e N‡U| 

13.5.2: AmgmZ¡ cÖfveK (Heterogeneous catalyst)

cÖfveK I wewµqK wfbœ †fŠZ Ae¯’vq _vK‡j cÖfveK‡K AmgmË¡ cÖfveK e‡j| mvaviYZ M¨vm I Zij 
Ae¯’vq wewµqK KwVb cÖfveK c„ôZ‡j wewµqvq AskMÖnY K‡i| GRb¨ AmgmË¡ cÖfveK‡K KL‡bv KL‡bv 
ms‡hvM ev ms¯úk© (Contact catalyst) cÖfveK e‡j| D`vniY ¯^iƒc †nevi (Haber) cÖYvjx‡Z †jvnv 
cÖfve‡Ki e¨envi ev †f‡bwWqvg †c›Uv·vBW (V

2
O

5
) cÖfve‡Ki H

2
SO

4
 GwmW cÖ¯ÍzwZ‡Z e¨envi| 

2SO
2
(g) + O

2
(g )

V2O5

 →   2SO
3
(g)

AmgmZ¡ AbyNU‡Ki c„ôZ‡j wewµqK AYy Awa‡kvwlZ nq| GwU †fŠZ ev ivmvqwbK `yB c×wZ‡ZB n‡Z 
cv‡i| †fŠZ c×wZ‡Z Awa‡kvwlZ n‡j wewµqK AYy cÖfve‡Ki c„ôZ‡j `ye©j AvšÍAvYweK eÜb w`‡q hy³ 
nq| Avevi ivmvqwbKfv‡e Awa‡kvwlZ n‡j KwVb c„ôZ‡j wewµqK AYy ivmvqwbK eÜb m„wó K‡i Ges 
†Kvb †Kvb †¶‡Î wewµq‡Ki eÜb †f‡½ hvq| D`vniY¯^iƒc C

2
H

4
 Gi cÖfve‡Ki Dcw¯’wZ‡Z 

nvB‡Wªv‡R‡bk‡b ivmvqwbK Awa‡kvlb N‡U (wPÎ) 

(K) (L) 

Dr. A
. P

. J
. A

bd
ul 

Kala
m G

ov
ern

men
t C

oll
eg

e

Dr. A. P. J. Abdul Kalam Government College

Page 28 of 33



(M) (N) 
wPÎ: 13.14 

K) wP‡Î H
2
 I C

2
H

4
 AYy cÖfve‡Ki c„‡ô cwie¨ß nq Ges ivmvqwbK Awa‡kvaY N‡U (L) wP‡Î C

2
H

4
 Gi

cvB B‡jKUªb cÖfve‡Ki mv‡_ eÜb m„wó K‡i Ges H
2
 AYy †f‡½ H cigvYy m„wó nq I avZzi mv‡_ eÜb 

m„wó K‡i| 

M) wP‡Î H cigvYy C
2
H

4
 Gi mv‡_ wewµqv K‡i (C

2
H

6
) †`q| N) wP‡Î B‡_b C

2
H

6
 AYy AYyNU‡Ki

c„ôZj Z¨vM K‡i I AbyNU‡Ki c„ôZj c~‡e©i Ae¯’vi wd‡i hvq| 

wfbœ cÖfve‡Ki Dcw¯’wZ‡Z GKB wewµqv wfbœ Drcv` w`‡Z cv‡i| D`vniY¯^iƒc B_vbj (C
2
H

5
OH)

A¨vjywgwbqvg A·vBW (Al
2
O

3
) cÖfv‡Ki Dcw¯’wZ‡Z we‡qvwRZ n‡q C

2
H

4
  I H

2
O †`q| Avevi Kcv‡ii 

c„ôZ‡j CH
3
CHO I H

2
 Drcv` †`q| 

Dc‡ii Av‡jvPbv †_‡K †`Lv hvq †h mgmZ¡ cÖfve‡Ki †¶‡Î GKwU Ae¯’všÍi Ae¯’v ˆZix nq †hLv‡b 
mwµqb kw³ n«vm cvq Ges wewµqvi MwZ †e‡o hvq| AmgmZ¡ cÖfve‡Ki †¶‡Î Awa‡kvl‡Yi gva¨‡g 
wewµqvi MwZ Z¡ivwb¦Z nq| mvgwMÖKfv‡e cÖfve‡Ki wewµqvi Rb¨ GKwU mnR weKí c_ ˆZix nq hvi 
mwµqb kw³i gvb Kg| ZvB AwaK msL¨K wewµqK mwµqbkw³ AwZµg Ki‡Z cv‡i I wewµqvi MwZ 
Z¡ivwb¦Z nq| 

mgmZ¡ cÖfve‡Ki Dcw¯’wZ‡Z GKwU mwµqbK…Z RwU‡ji gva¨‡g mwµqb kw³i n«vm cvq I wewµqvi MwZ 
Z¡ivwb¦Z nq| AmgmZ¡ AbyNU‡Ki Dcw¯’wZ‡Z Awa‡kvl‡Yi gva¨‡g wewµqv Z¡ivwb¦Z nq| 

Dc‡ii cÖKvi‡f` QvovI cÖfveK‡K AviI wKQy fv‡M fvM Kiv †h‡Z cv‡iÑ 

(1) abvZœK cÖfveK : †h cÖfveK †Kvb ivmvqwbK wewµqvi MwZ‡K AviI e„w× K‡i Zv‡K abvZœK cÖfveK 
e‡j| †hgb: KClO3(s) †K DËß K‡i O2 M¨vm cÖ¯ÍzZKv‡j MnO2 abvZœK cÖfveKiƒ‡c KvR K‡iÑ 

2KClO3(s) →
∆

MnO2

 2KCl (l)+3O2(g) 

(2) FbvZœK cÖfveK : †h cÖfveK †Kvb ivmvqwbK wewµqvi MwZ‡K n«vm K‡i Zv‡K FbvZœK cÖfveK e‡j| 
†hgb: H2O2(aq) Gi we‡qvRb mvgvb¨ H3PO4 †hvM K‡i we‡hvRb gvÎv n«vm cvq| 

2H2O2(aq) 
H
3
PO

4

 →     2H2O(l) + O2(g) (slow) 

(3) A‡Uv cÖfveK ev ¯^-cÖfveK : GKwU ivmvqwbK wewµqvq Drcbœ c`v‡_©i †Kvb GKwU hw` wb‡RB 
cÖfvlK wnmv‡e wewµqvi MwZ Z¡ivwY¦Z nq Z‡e Zv‡K A‡Uv cÖfveK e‡j| †hgb: H2SO4 `ªeY wgwkªZ 
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A·vwjK GwW‡W †duvUvq †duvUvq KMnO4 †hvM Ki‡j cvig¨v½v‡b‡Ui †Mvjvcx eY© ax‡i ax‡i `~i nq| wKšÍz 
wKQy¶Y ci `ªe‡Y Mn+2 Avqb Drcbœ nIqvgvÎ `ªæZ eY© we`ywiZ nq| GLv‡b Mn+2 Avqb ¯^ cÖfveK 
wnmv‡e KvR K‡i| 

5 |
COOH

COOH

+ 2KMnO4 + 3H2SO4 →  K2SO4 + 2MnSO4+ 10CO2+8H2O

(4) Avweó cÖfveK : GKwU wewµqvq GKwU we‡kl wewµqK hw` Ab¨ GKwU wewµqv‡K cÖfvweZ K‡i Z‡e 
Giƒc `ywU wewµqv hw` Avjv`vfv‡e m¤úbœ Kiv nq Z‡e wewµqvi MwZ ax‡i nq| wKšÍz Giƒc wewµqv GK‡Î 
m¤úbœ Ki‡j Dfq wewµqv `ªæZ msNwUZ nq| Giƒc we‡kl wewµqK‡K Avweó cÖfveK e‡j| †hgb 
Na2SO3 `ªe‡Y O2 Pvjbv Ki‡j Na2SO3 RvwiZ nq wKšÍz Na3AsO3 Abyiƒc Rvib wµqv NUvq bv| wKšÍz 
Dfq wewµqK‡K GK‡Î wewµqv Kiv‡j Dfq wewµqK RvwiZ nq| G‡¶‡Î NaSO3 Avweó cÖfveK| 

Na2SO3(aq) + Na3AsO3(aq) +O2(g)  →  Na2SO4(aq) + Na3AsO4(aq)

(5) cÖfveK wel (Catalyst poison) : wKQy c`v_© Av‡Q hviv wewµqv Avav‡i Dcw¯’Z _vK‡j cÖfve‡Ki 
cÖfveb ¶gZv n«vm cÖvß nq| Giƒc c`v_©‡K cÖfveK wel e‡j| †hgb: m¤úk© c×wZ‡Z H2SO4 cÖ¯ÍzwZ‡Z 
SO2 Gi mv‡_ O2 Gi Rvib wewµqvq cÖfveK wnmv‡e pt e¨eüZ nq| Z‡e wewµqvcv‡Î hw` mvgvb¨ 
cwigvb As2O3 Dcw¯’Z _v‡K Z‡e pt Gi cÖfveb ¶gZv n«vm cvq| ZvB As2O3 GK cÖfveK wel e‡j| 

2 SO2(g) + O2(g) →
∆

pt

 2SO3(g) (fast) 

2SO2(g) + O2(g) →
∆

pt ,As2O3

 2SO3(g) (slow) 

(6) cÖfveK mnvqK (Catalyst Promoter): †h mKj c`v‡_©i Dcw¯’wZ‡Z cÖfve‡Ki cÖfveb ¶gZv e„w× 
cvq Zv‡K cÖfveK mnvqK e‡j| †hgb: †nevi c×wZ‡Z N2 I H2 M¨vm †_‡K NH3 cÖ¯ÍzwZ‡Z mvgvb¨ 
cwigvb Mo (gwje‡Wbvg) avZz †jŠnP~‡Y©i mv‡_ e¨envi Ki‡i Fe Gi cÖfveb ¶gZv e„w× cvq| ZvB Mo

†K cÖfveK mnvqK e‡j| 

N2(g) + H2(g) ⇔
Fe,Mo

 2NH3(g) 

13.5.4.3: cÖfveK wnmv‡e GbRvBg (Enzyme as a Catalyst): 

†ewkifvM ˆRe wewµqv GbRvBg cÖfveK w`‡q cÖfvweZ nq| GbRvBg Bó †_‡K wb:m„Z cÖvYnxb RwUj 
KvVv‡gvi ˆRe c`v_©| Gi `xN© AYy‡Z KZK¸wj mwµq ¯’vb _v‡K| wewµqK AYy Gme mwµq¯’v‡b hy³ n‡q 
AšÍe©Z©x A¯’vqx †hŠM MVb K‡i hv c‡i we‡qvwRZ n‡q Drcv‡` cwiYZ nq Ges GbRvBg wegy³ nq| 
wewµqK AYy‡K mwµq¯’vb mieivn K‡i GbRvBg wewµqvi mwµqb kw³‡K n«vm K‡i I wewµqvi MwZ 
Z¡ivwb¦Z nq| RviY, weRviY, Av`ª© we‡kølY dvi‡g‡›Ukb BZ¨vw` cÖwµqvq GbRvBg cÖfveK wn‡m‡e KvR 
K‡i| wbw`©ó wewµqvi Rb¨ wbw`©ó GbRvBg _v‡K| AwZ ¶z`ª cwigvY GbRvBg Zvi wb‡Ri Zzjbvq 
K‡qK¸Y †ewk cwigvY wewµq‡Ki cÖfve‡Ki KvR K‡i| D`vniY¯^iƒc `ya †_‡K cwYi ˆZix Kivi Kv‡R 
G ai‡Yi GKwU GbRvBg n‡jv †iwbb| †KUv‡jR (catalase) GbRvB‡gi Dcw¯’wZ‡Z H

2
O

2
 Gi O

2
 †Z 

we‡qvRb N‡U| GKwU Catalase AYy 50,000 H
2
O

2
 †K we‡qvwRZ Ki‡Z cÖfve‡Ki KvR K‡i| 

2H
2
O

2
 →  2H

2
O(l) + O

2
(g)
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GB GbRvB‡gi Dcw¯’wZ‡Z mwµqbkw³ 75 wK‡jvRyj †_‡K 21 wK‡jvRy‡j †b‡g Av‡m| Kv‡RB wewµqvi 
MwZ Z¡ivwb¦Z nq| 

Rxe‡`‡ni wfZi ivmvqwbK wewµqv wbqš¿Y Ki‡Z GbRvB‡gi f‚wgKv AZ¨šÍ ¸iæZ¡c~Y©| cÖwZ †m‡K‡Û 
†`‡ni wfZi nvRvi nvRvi ivmvqwbK wewµqv N‡U| wkí‡¶‡ÎI GbRvB‡gi ¸iæZ¡ A‡bK| Lv`¨, Ilya, 
†U·UvBj, Pvgov, KvMR BZ¨vw` cÖ¯Íz‡Z G‡`i f‚wgKv D‡jøL‡hvM¨| 

Rxe‡`‡n GgvB‡jR GbRvB‡gi Øviv óvP© †_‡K g‡ëvR ˆZix nq| g‡ëvR †_‡K g‡ëR bv‡g Avi GKwU 
GbRvBg Møy‡KvR ˆZix K‡i| †ccwmb I UªvBwmb GbRvBg †cÖwmb‡K †ccUvB‡W iƒcvšÍwiZ K‡i hv c‡i 
GgvB‡bv Gwm‡W cwiewZ©Z nq| kix‡ii g‡a¨ GbRvB‡gi n«vm ev e„w×i d‡j †ivM m„wó nq| Abygvb Kiv 
nq gvby‡li kix‡i cÖvq 30,000 wewfbœ ai‡Yi GbRvBg Av‡Q †h¸‡jv gvbe †`‡ni Rb¨ ¸iæZ¡c~Y© wewµqvq 
cÖfveK wn‡m‡e Kv‡R K‡i| 

13.5.4: wkíR `ªe¨ Drcv`‡b cÖfve‡Ki e¨envi (use of catalyst in industrial

process) 

wkí †¶‡Î Drcv`‡bi g~j j¶¨ n‡”Q Aí Li‡P AwaK Drcv`b Kiv| G j¶¨ AwR©Z nq hw` wewµqvi MwZ 
e„w× Kiv hvq Ges R¡vjvbx ev Ab¨vb¨ LiP Kgv‡bv hvq| wewµqv‡K Kg ZvcgvÎvq msNwUZ Ki‡Z cvi‡j 
R¡vjvbx LiP K‡g| 

G me D‡Ïk¨ mvab Ki‡Z me‡P‡q fvj Dcvq n‡jv cÖfve‡Ki e¨envi| KviY; 

(1) cÖfve‡Ki e¨env‡i wewµqvi mwµqb kw³ n«vm cvq I wewµqvi MwZ e„w× nq| Kv‡RB Aí mg‡q 
AwaK Drcv`b m¤¢e| 

(2) cÖfve‡Ki e¨env‡i wewµqv‡K Kg ZvcgvÎv I Pv‡c msNwUZ Kiv hvq Kv‡RB G‡Z R¡vjvbxi LiP 
K‡g| 

G me Kvi‡Y wkí‡¶‡Î wewfbœ cÖfveK e¨eüZ nq| bx‡Pi mviwY‡Z K‡qKwU D`vniY †`qv n‡jvt 

wkí wewµqK cÖfveK

1| A¨v‡gvwbqv Drcv`b N
2
 + 3H

2
2NH

3
Fe  

2| H
2
SO

4
 Drcv`b 2SO

2
 + O

2
2SO

3
Pt ev V

2
O

5

3| HNO
3
 Drcv`b 4NH

3
 + 5O

2
4NO + 6H

2
O Pt 

4| WvjWv Drcv`b
C=C +H2 -C-C-→

 

Ni 

5| Zij R¡vjvbx Drcv`b CO+H
2
O → C

n
H

2n+2
+H

2
O CO - Fe - Ni 

6| B_vbj Drcv`b C
6
H

12
O

6
 → C

2
H

5
OH + CO

2
RvB‡gR
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cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b

1| †nevi cÖYvjx‡Z †jvnv cÖfveK wn‡m‡e KvR K‡i| GwU GKwU 
i) mgmZ¡ cÖfveK ii) AmgmZ¡ cÖfveK iii) wewµqK

2| cÖfve‡Ki e¨env‡i wewµqvi MwZ 
i) n«vm cvq ii) e„w× cvq iii) AcwiewZ©Z _v‡K

3| cÖfve‡Ki e¨env‡i- 
 i) mwµqb kw³ K‡g ii) mwµqb kw³ ev‡o iii) mwµqb kw³ AcwiewZ©Z _v‡K|
4| AmgmZ¡ cÖfveK I wewµq‡Ki †fŠZ Ae¯’v 

i) wfbœ _v‡K ii) GKB _v‡K|

Abykxjbx 
1| wewµqvi nvi ej‡Z wK †evSvq? mg‡qi mv‡_ wewµq‡Ki NbgvÎvi cwieZ©b 1g, 2q I k~b¨ µg 

wewµqvq wKfv‡e N‡U Zv †jLwP‡Î mvnv‡h¨ †`Lvb| 
2| wewµqvi ïiæ‡Z wewµqvi MwZ †ewk _v‡K Ges mg‡qi mv‡_ Zv Kg‡Z _v‡K †Kb? 
3| wewµqvi Aa©vqyKvj wK? 

4| GKwU 1g µg wewµqvi cÖviw¤¢K NbgvÎv 0.6 †gvj wjUvi-1
 †_‡K 0.3 †gvj wjUvi-1 G †b‡g Avm‡Z 

5 wgwbU jv‡M| MwZ aªæeK Gi gvb wK? 

5| 1g µg wewµqvi MwZ aªæeK 2 × 10
-2†m-1 cÖviw¤¢K NbgvÎv 2M n‡j 2wgwbU ci wewµqvi MwZ KZ 

n‡e? 
6| cÖfveK wewµqvi MwZ‡K wKfv‡e cÖfvweZ K‡i| 
7|  

Dc‡ii wPÎ †_‡K wewµqvi mwµqb kw³ I Gb_vjwc wbY©q Kiæb| wewµqvwU Zvcnvix bv Zvc 
Drcv`x? 

8| 2NOCl(g) → 2NO(g) + Cl
2
(g)

GB wewµqvwUi MwZ aªæeK 350K ZvcgvÎvq 9.3×10
-6 †m-1 Ges 400K ZvcgvÎvq 6.9×10

-4
 †m-1| 

wewµqvwUi mwµqb kw³ KZ? 450K ZvcgvÎvq MwZ aªæeK KZ? 
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msw¶ß I iPbvg~jK cÖkœvejx 
1| ivmvqwbK wewµqvi nvi ev MwZ‡eM ej‡Z wK †evSvq? 
2| wewµqvi †eM aªæeK ej‡Z wK †evSvq? 
3| wewµqvi nv‡ii Dci cÖfve m„wóKvix wbqvgKmg~n Av‡jvPbv Kiæb| 
4| ivmvqwbK wewµqvi AvYweK msNl© ZË¡ Av‡jvPbv Kiæb| 
5| mwµqb kw³ wK? mwµqb kw³ wKfv‡e GKwU wewµqvi MwZ‡K wbqš¿b K‡i? 
6| mwµwqZ RwUj Aby ej‡Z wK †evSvq? 
7| wewµqvi µg I AvYweKZ¡ ej‡Z wK †evSvq? 
8| wewµqvi µg I AvYweK‡Z¡i g‡a¨ cv_©K¨ wjLyb| 
9| cÖ_g µg wewµqv Kv‡K e‡j? cÖ_g µg wewµqvi nvi aªæe‡Ki mgxKiY cÖwZôv Kiæb| 
10| A→  Drcv`; Giƒc wewµqvi nvi aªæe‡Ki MvwYwZK ivwkgvjv cÖwZcv`b Kiæb| 
11| wØZxq µg wewµqv Kv‡K e‡j? wØZxq µg wewµqvi nvi aªæe‡Ki mgxKiY cÖwZôv Kiæb| 
       ev 2A→ Drcv`; Giƒc wewµqvi nvi aªe‡Ki MvwYwZK ivwkgvjv cÖwZcv`b Kiæb| 

12| †`Lvb †h, cÖ_g µg wewµqv KLbI †kl nq bv| 
13| QÙ GK AvYweK wewµqv ej‡Z wK †evSvq? D`vniYmn wjLyb| 
14| D`vniYmn k~b¨ µg wewµqvi msÁv wjLyb| 
15| GKwU k~b¨µg wewµqvi †eM aªæe‡Ki MvwYwZK ivwkgvjv cÖwZcv`b Kiæb| 
16| wewµqvi Aa© we‡hvRb ev Aa©vqy ej‡Z wK †evSq? cÖ_g µg wewµqvi Aa©vqy KZ? 
17| cÖgvb Kiæb †h, cÖ_g µg wewµqvi Aa©vqy (t

1/ 2
) wewµq‡Ki NbgvÎvi Dci wbf©ikxj bq| 

18| wØZxq µg wewµqvi Aa©vqyKvj (t
1/ 2
) wewµq‡Ki cÖviw¤¢K NbgvÎvi e¨v¯ÍvbycvwZKÑ 

19| AmgmZ¡ AbyNUK ej‡Z wK †evSvq? D`vnimYmn wjLyb| 
20| GbRvBg wK? GbRvBg wKfv‡e KvR K‡i? evwYwR¨K cY¨ Drcv`‡b e¨eüZ `ywU GbRvB‡gi 

e¨envi wjLyb| 
21| cÖfveK I cÖfveb ej‡Z wK †evSvq? 
22| cÖfveK wel ev AbyNUK wel ej‡Z wK †evSvq? 
23| cÖfveK mnvqK wK? 
24| D`vniYmn ¯^cÖfveb ev ¯^qswµq cÖfveb Gi msÁv wjLyb| 
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