
 

jlk;u foKku  

  

 

 

ifjp; (INTRODUCTION) 

➢ jklk;fud cy xfrdh (Chemical kinetics) : jklk;fud cy xfrdh ds 

vUrZxr vfHkfØ;kvksa ds osx] vfHkfØ;k dh fØ;kfo/kh rFkk rki] nkc rFkk 

lkUnzrk dk vfHkfØ;k ds osx ij izHkko dk v/;;u fd;k tkrk gSA 
jklk;fud vfHkfØ;k ds osx ds vk/kkj ij jklk;fud vfHkfØ;kvksa dks 

eq[;r;k rhu Hkkxksa esa foHkkftr fd;k tkrk gS %& 

  
 

 
 

 

 

Chapter 

03 
jklk;fud cy xfrdh (Chemical Kinetic) 

foLQksV yksgs esa tax yxuk 

rhoz vfHkfØ;k /kheh vfHkfØ;k 

vfHkfØ;k ds Ádkj 

(vfHkfØ;k nj ds vk/kkj ij) 

vR;f/kd rhoz ;k rkR{kf.kd 

vfHkfØ;k,sa 

 

• lkekU;r;k bu vfHkfØ;kvksa esa 

vk;fud Lih'kht ds e/; 

fØ;k,sa gksrh gS rFkk bUgsa 

vk;fud vfHkfØ;k,sa dgrs gSaA 
 

• ;s vfHkfØ;k,sa iw.kZ gksus esa  

10–14 ls 10–16 lsd.M ysrh gSA 
 

• vr% ,slh vfHkfØ;kvksa dk osx 

Kkr djuk yxHkx vlaHko gSA 
 

1. vk;fud vfHkfØ;k 

 AgNO3 + NaCl → AgCl +  
NaNO3 

2. mnklhuhdj.k vfHkfØ;k 

 HCl  +  NaOH  →  NaCl  +  H2O 
 

vR;f/kd /kheh vfHkfØ;k ;k 
vR;f/kd eUn osx dh vfHkfØ;k 

 

• ;s vfHkfØ;k,sa vR;f/kd eUn 

osx ls lEiUu gksrh gSA dejs 

ds rki ij bu vfHkfØ;kvksa ds 

lEiUu gksus esa eghuksa yx 

ldrs gSA 
 

1. lkekU; rki ij mRizsjd dh 

vuqifLFkfr esa H2 rFkk O2 dh 

vfHkfØ;k 

 2H2 + O2 ⎯→ 2H2O 
 

2. va/ksjs esa HCl dk cuuk  
 

3. yksgs ij tax yxuk 

e/;e osx dh vfHkfØ;k,sa 

 
 

• ;s vfHkfØ;k,sa lkekU; rki ij 

ekiu ;ksX; osx ls lEiUu 

gksrh gSA bl izdkj dh 

vfHkfØ;kvksa dk osx vklkuh ls 

Kkr fd;k tk ldrk gSA 
 

1. ,LVj dk ty vi?kVu 

 CH3COOC2H5 + NaOH ⎯→  
 CH3COONa + C2H5OH 
 

2. ukbVªkstu isUVkWDlkbM 

(N2O5) dk vi?kVu 
 

3. H2O2 dk fo?kVu 

 2H2O2 ⎯→ 2H2O + O2 

•  vfHkfØ;k dk osx  
 

• nj fu;e@osx fu;rkad vkSj 

vfHkfØ;k dk Øe  

•  vkf.odrk vkSj vfHkfØ;k dh dksfV 

•  Nne ÁFke dksfV vfHkfØ;k  

•  vodyu nj fu;e  

•  vfHkfØ;k dh dksfV Kkr djus  

ds rjhds  

•  çFke dksfV dh çfrfØ;k ds fy, nj 

fLFkjkad dk fu/kkZj.k  
 

•  la?kêu fl)kUr vkSj vkjsfu;l 

lehsdj.k 

• vfHkfØ;k osx dks izHkkfor djus okys 

dkjd 
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jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

vfHkfØ;k dk osx (RATE OF REACTION) : 
➢ çfr bdkbZ le; esa vfHkdkjd ;k mRikn dh lkaærk esa ifjorZu dks vfHkfØ;k dk osx dgrs gSA ;g ges'kk ,d 

/kukRed ek=k gksrh gSA  

 vfHkfØ;k dk osx =    
fØ;kdkjd ;k mRikn dh lkUnzrk e as dyq  ifjoruZ

le;kUrjky
 





c
r = ±

t
  

  
 tgk¡ c = lkUnzrk esa ifjorZu] (t) = le;kUrjky  

 [+] fpUg dk rc mi;ksx fd;k tkrk gS tc mRikn dh lkUnzrk esa ifjorZu ysrs gSA 
 [–] fpUg dk rc mi;ksx fd;k tkrk gS tc fØ;kdkjd dh lkUnzrk esa ifjorZu ysrs gSA

     
 (A) vfHkfØ;k dk vkSlr osx (Average Rate of Reaction) : ,d fuf'pr ekius ;ksX; le;kUrjky ij vfHkfØ;k dk 

osx] vfHkfØ;k dk vkSlr osx dgykrk gSA  

  ,d vfHkfØ;k A → B ds fy, 
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  tgk¡  [A]1 = t1 le; ij fØ;kdkjd A dh lkUnzrk 

    [A]2 = t2 le; ij fØ;kdkjd A dh lkUnzrk 

  

 (B) vfHkfØ;k dk rkR{kf.kd osx  (Instantaneous Rate of Reaction) : vfHkfØ;k ds nkSjku fdlh fo'ks"k {k.k ij vfHkfØ;k 

dk osx vfHkfØ;k dk rkR{kf.kd osx dgykrk gSA  

  ,d vfHkfØ;k ds fy, A ⎯→ B ( )inst average
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  bl izdkj ds oØ ds fdlh fcUnq ij Li'kZ js[kk dh izo.krk vfHkfØ;k  

  ds rkR{kf.kd osx dks n'kkZrh gSA 

   vfHkfØ;k dk rkR{kf.kd osx = 
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vfHkfØ;k dk vkSlr osx 

 

t(time)

 dt

d[A]
[A]



 

jlk;u foKku  

  

 

 

jklk;fud vfHkfØ;k dk jllehdj.kehfr; inksa esa vfHkfØ;k dk osx  

(Rate of reaction in the form of stoichiometry of a chemical reaction): 

  ,d vfHkfØ;k dh dYiuk djrs gS : m1A + m2B → n1P + n2Q  

  tgk¡] A ds foyqIr gksus dh nj = – 
 d A

dt
 

   B ds foyqIr gksus dh nj = – 
 d B

dt
 

   P ds izdV gksus dh nj = 
 d P

dt
 

   Q ds izdV gksus dh nj = 
 d Q

dt
 

   
1 2 1 2

1 d[A] 1 d[B] 1 d[P] 1 d[Q]

m dt m dt n dt n dt

   
= − = − = =   

   
vfHkfØ;k dk osx  

 ➢ vfHkfØ;k dh nj ges'kk /kukRed gksrh gSA _.kkRed fpUg fØ;kdkjd dh lkUnzrk esa deh dks n'kkZrk gSA 

   vfHkfØ;k osx dk ek=d : nj dk ek=d = 
eksyjrk

le;
 
lkUnzrk

le;
 

   vfHkfØ;k osx dk ek=d = eksy yhVj–1 le;–1 vFkkZr~ (eksy yhVj–1lSd.M–1 ;k   

   eksy yhVj–1 feuV–1 ;k eksy yhVj–1 ?k.Vk–1) 

 

mnkgj.k:1  2A + B → 3C + D vfHkfØ;k ds fy, fuEu esa ls dkSulk vfHkfØ;k nj dks O;Dr ugha djrk gS? 

   (1) 
 d C1

3 dt
−   (2)  

 d B

dt
−   (3)  

 d D

dt
  (4) 

 d A1

2 dt
−  

gy:   (1) 

   
   d A d C1 d 1 d[D]

r [B]
2 dt dt 3 dt dt

− −
= = = =  

 
 

 

nj@osx fu;e (RATE LAW) :  
➢ vfHkfØ;k osx dk vfHkdkjdksa dh lkUnzrk ds inksa esa izk;ksfxd izn'kZu osx fu;e dgykrk gSA  

➢ bl O;atd esa vfHkfØ;k dk osx vfHkdkjdksa dh eksyj lkUnzrkvksa ds xq.kuQy ds lekuqikrh gksrk gS ftlesa izR;sd in 

iz;ksx }kjk fu/kkZfjr ?kkrkad ds lkFk iz;qDr djrs gSaA 
 jklk;fud vfHkfØ;k esa  :  aA  +  bB  ⎯→ Product 

 osx fu;e gS  :     Rate  [A]x[B]y 

➢ ?kkrakd x rFkk y ds eku iz;ksx }kjk izkIr fd, tkrs gSa tks jllehdj.kfefrd xq.kkad ds leku ;k fHkUu Hkh gks ldrs gSaA 
 mijksDr lEcU/k dks fuEu izdkj fy[kk tk ldrk gS -  
      Rate = k[A]x[B]y 
 tgk¡ k ,d lekuqikrh fLFkjkad gSa ftls osx fLFkjkad dgrs gSaA 

osx fLFkjkad (RATE CONSTANT) :   

➢ jklk;fud lehdj.k esa –    n1A + n2B → m1C + m2D 

SPOT LIGHT 
Q.1  vfHkfØ;k R → P ds fy,] ,d vfHkdkjd dh lkaærk 25 feuV esa 0.03 M ls 0.02 M rd cny tkrh gSA 

feuV vkSj lsdaM nksuksa esa le; dh bdkb;ksa dk mi;ksx djds vfHkfØ;k dh vkSlr nj dh x.kuk djsaA 

Q.2  ,d vfHkfØ;k esa] 2A → mRikn] A dh lkaærk 10 feuV esa 0.5 mol L–1
 ls ?kVdj 0.4 mol L–1

 gks tkrh 

gSA bl varjky ds nkSjku nj dh x.kuk djsa\ 



 

    
jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

➢ nzO;kuqikrh fØ;k fu;e ds vuqlkj   Rate =     1 2n n
k A B  

➢ ijarq osx fu;e ds vuqlkj (izk;ksfxd rF;) Rate =    
x y

k A B  

➢ ;fn [A] = [B] = 1 mol/L 
 rks, osx = k 
➢ vfHkdkjdksa dh ,dkad lkUnzrk ij vfHkfØ;k osx] osx fLFkjkad ;k fof'k"V vfHkfØ;k osx dgykrk gSA  

➢ osx fLFkjkad vfHkdkjd dh lkUnzrk ij fuHkZj ugha djrk gS ijarq ;g rki rFkk mRizsjd ij fuHkZj djrk gSA 
 

vfHkfØ;k dh dksfV (ORDER OF REACTION) :  

➢ osx fu;e O;atd esa vfHkdkjdksa dh lkUnzrkvksa dh ?kkrksa dk ;ksx vfHkfØ;k dh dksfV dgykrk gSA 

 vfHkfØ;k ds fy, aA + bB → mRikn 
 osx fu;e   rate = k[A]x[B]y 

 ;gk¡    x = A ds lkis{k vfHkfØ;k dh dksfV 
     y = B ds lkis{k vfHkfØ;k dh dksfV 
     x + y = n (vfHkfØ;k dh dqy dksfV) 

➢ vfHkfØ;k dh dksfV 'kwU;] /kukRed] _.kkRed ;k fHkUukRed gks ldrh gSA  

➢ vfHkfØ;k dh dksfV ,d izk;ksfxd in gSA 

osx fLFkjkad dh bdkb;k¡ (Units of rate constant) :  

 nj = k[A]n 
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r
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A
= =

 
n

Okxs  dh bdkbZ

lkUnrz k dh bdkbZ
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➢ xSlh; vfHkfØ;kvksa ds fy, k dh bdkbZ gks ldrh gS = (atm)1–n × time–1 

rkfydk: nj fLFkjkad dh bdkbZ 

vfHkfØ;k dksfV  nj fLFkjkad dh bdkbZ 

'kwU; dksfV vfHkfØ;k 0 
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1 1
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− −

−
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−
−

−
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f}rh; dksfV vfHkfØ;k 2 
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21
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−
− −

−
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,d vfHkfØ;k dh vkf.odrk(MOLECULARITY OF A REACTION) 

➢ vkf.odrk,d vU; dkjd vfHkfØ;k gS] tks blds fØ;kfof/k dks le>us esa enn djrh gSA 

➢ ,d çkFkfed vfHkfØ;k esa Hkkx ysus okyh fØ;k'khy çtkfr;ksa ¼ijek.kq] vk;u ;k v.kq½ dh la[;k] tks jklk;fud 

vfHkfØ;k djus ds fy, ,d lkFk Vdjkrh gS] vfHkfØ;k dh vkf.odrkdgykrh gSA mnk- ;fn fdlh vfHkfØ;k esa 

dsoy ,d çtkfr dk vi?kVu gksrk gS] rks mldh vkf.odrk ,d gksrh gS vkSj bls ,d&v.kqd vfHkfØ;k dgrs gSaA 

➢ mnkgj.k ds fy, NH4NO2 vkSj O2F2 ds vi?kVu ds ekeys esa] vkf.odrk1 gSA 

 NH4NO2 ⎯→ N2 + 2H2O 

 O2F2 ⎯→ O2 + F2 
➢ HI dk vi?kVu ,d tSo&vk.kfod vfHkfØ;k gS D;ksafd blesa nks v.kqvksa dh VDdj 'kkfey gSA 

 2HI (g) ⎯→ H2 (g) + I2 (g) 
➢ NO vkSj O2 ds chp dh vfHkfØ;k f=vkf.od vfHkfØ;k gS D;ksafd rhu v.kqvksa ds Vdjkus ls mRikn curk gSA 

 2NO(g) + O2(g) ⎯→ 2NO2(g) 
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➢ rhu ls vf/kd vkf.odrkokyh vfHkfØ;k,a ¼f=vkf.od½ nqyZHk gSa D;ksafd rhu ls vf/kd v.kqvksa ds ,d lkFk Vdjkdj 

mRikn cukus dh laHkkouk cgqr de gSA 

 uksV: tfVy vfHkfØ;kvksa ds fy, vkf.odrkdk dksbZ vFkZ ugha gS D;ksafd bu vfHkfØ;kvksa dks dbZ inksa ds Øe esa 

gksuk pkfg,A ;g dsoy çkFkfed vfHkfØ;kvksa ds fy, fu/kkZfjr fd;k tk ldrk gSA 

 KClO3 + 6FeSO4 + 3H2SO4 ⎯→ KCl + 3Fe2(SO4)3 + 3H2O 

 ;g vfHkfØ;k nlosa dksfV dh vfHkfØ;k çrhr gksrh gS ysfdu okLro esa ;g nwljs dksfV dh vfHkfØ;k gSA “bl 

dFku us” ladsr fn;k fd vfHkfØ;k dbZ inksa esa gksrh gSA 
 

nj fu/kkZjd in (Rate determining step) 

➢ tSlk fd Åij ppkZ dh xbZ gS] ,d lk/kkj.k fn[kus okyh vfHkfØ;k Hkh dbZ inksa ds ek/;e ls vkxs c<+ jgh gksxhA 

➢ bu inksa esa ls] vfHkfØ;k dk lcls /khek in jklk;fud vfHkfØ;k dk nj fu/kkZjd in ekuk tkrk gS vkSj vfHkfØ;k 

dh lexz nj r; djrk gSA  

➢ fuEufyf[kr vfHkfØ;k ij fopkj djsa] 

  2N2O5 ⎯→ 4NO2 + O2 

➢ bl lehdj.k ds fy, nj fu;e ik;k tkrk gS] 

  vfHkfØ;k dh nj = k[N2O5] 

➢ ;fn vfHkfØ;k nks N2O5 v.kqvksa ds Vdjko ls gksrh gS tSlk fd larqfyr lehdj.k }kjk n'kkZ;k x;k gS] rks ;g ,d 

nwljs dksfV dh vfHkfØ;k gksxh nj = k[N2O5]2 

➢ ysfdu nj fu;e crkrk gS fd ;g ,d çFke dksfV dh vfHkfØ;k gS ftldk vFkZ gS fd vfHkfØ;k ,d tfVy 

vfHkfØ;k gSA  

➢ rks ;g nks inksa esa bl rjg ls gksuk pkfg, fd lcls /khes in esa N2O5 dk dsoy ,d v.kq 'kkfey gksA 

 in I  N2O5 Slow⎯⎯→  NO2 + NO3 

 in II  N2O5 + NO3 Fast⎯⎯→  3NO2 + O2 

➢ igyk in] /khek gksuk] nj fu/kkZjd in gSA pwafd] nj fu/kkZjd in ,d&vk.kfod gS] blfy, bldh dksfV ,d gSA  

➢ vfHkfØ;k dh nj u dsoy vfHkdkjdksa ij fuHkZj djrh gS cfYd mRçsjd ds :i esa ekStwn inkFkksaZ ij Hkh fuHkZj gks 

ldrh gSA 

 mnk- H2O2 dk vi?kVu] tks ,d {kkjh; ek/;e esa I– vk;u }kjk mRçsfjr gksrk gSA 

 
I

2 2 2 2Alkaline medium
2H O 2H O O

−

⎯⎯⎯⎯⎯→ +  

 bl vfHkfØ;k ds fy, nj lehdj.k ;fn ik;h tkrh gS] 

  in = 2 2
2 2

d[H O ]
k[H O ][I ]

dt
−−

=  

➢ ;g vfHkfØ;k H2O2 vkSj I– nksuksa ds laca/k esa çFke dksfV dh gSA 

➢  çek.k crkrs gSa fd ;g vfHkfØ;k nks inksa esa gksrh gSA 

 in I  H2O2 + I– Slow⎯⎯→  H2O + IO–
 

 in II  H2O2 + IO– Fast⎯⎯→  H2O + I– + O2 

➢ igyk in /khek gS] blfy, ;g nj fu/kkZjd in gSA 

➢ çtkfr IO– dks ,d e/;orhZ dgk tkrk gS] D;ksafd ;g vfHkfØ;k ds nkSjku curk gS] ysfdu lexz larqfyr lehdj.k 

esa ughaA  

➢ blfy,] e/;orhZ ds xBu dh nj bl vfHkfØ;k dh nj fu/kkZfjr djsxhA ;g fu"d"kZ fudkyk x;k gS fd] tfVy 

vfHkfØ;k dk dksfV lcls /khes in ls fu/kkZfjr gksrh gSA 

➢ lcls /khes in dh vkf.odrklexz vfHkfØ;k ds dksfV ds cjkcj gksrh gSA 

Øe 

la[;k 

vkf.odrk(Molecularity) dksfV (Order) 

1. jklk;fud vfHkfØ;k djus ds fy, ,d lkFk 

Vdjkus okyh vfHkfØ;k'khy Lih'kht dh la[;k 

dks vfHkfØ;k dh vkf.odrkdgk tkrk gSA 

nj fu;e vfHkO;fä esa vfHkdkjd dh lkUnzrk dh ?kkrks 

dk ;ksx ml jklk;fud çfrfØ;k dk dksfV dgykrk gSA 
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2. vkf.odrklnSo ,d iw.kZ la[;k eku gh gksrk gS 

vFkkZr 1, 2, 3____ . 

vfHkfØ;k dh dksfV 'kwU; gks ldrh gS] iw.kZ la[;k ;k 

fHkUukRed eku gks ldrs gSaA 

3. vkf.odrk,d lS)kafrd vo/kkj.kk gSA  vfHkfØ;k dh dksfV ç;ksxkRed :i ls fu/kkZfjr dh tkrh 

gSA 

4. vkf.odrkçkFkfed vfHkfØ;kvksa ij ykxw gksrh gSA 

tfVy vfHkfØ;kvksa ds fy,] bldk dksbZ vFkZ ugha 

gS 

vfHkfØ;k dh dksfV çkFkfed ds lkFk&lkFk tfVy 

çfrfØ;kvksa ij Hkh ykxw gksrh gS 

5. ljy vfHkfØ;kvksa ds fy,] lehdj.k ds 

jllehdj.kfefr ls vkf.odrkçkIr dh tk ldrh 

gSA 

ljy vfHkfØ;kvksa ds fy,] vfHkfØ;k dh dksfV 

vfHkdkjdksa ds v.kqvksa dh la[;k ds cjkcj ugha gks ldrh 

gS] tSlk fd larqfyr lehdj.k ls ns[kk tk ldrk gSA 

6. fdlh vfHkfØ;k dh vkf.odrk'kwU; ugha gks 

ldrhA 

vfHkfØ;k dh dksfV 'kwU; gks ldrh gSA 

 

vfHkfØ;k dh fØ;kfof/k (MECHANISM OF REACTION) :  

(a) izkFkfed vfHkfØ;k,a (Elementary reactions) :  

➢ os vfHkfØ;k,a tks ,d in esa iw.kZ gksrh gSa rFkk buds osx fu;e esa ?kkrkadks ds eku vfHkdkjdksa ds jllehdj.kfefrd 

xq.kkadks ds leku gksrs gSaA 

 ;fn  A + B → mRikn; ,d izkFkfed vfHkfØ;k gSa rks osx fu;e gksxk – 

  osx = k[A][B] 

 • 'kwU; dksfV vfHkfØ;k,a dHkh izkFkfed vfHkfØ;k,a ugha gks ldrh gSaA 

 • izkFkfed vfHkfØ;kvksa ds fy, fHkUukRed dksfV lEHko ugha gSA 

(b) tfVy vfHkfØ;k,a (Complex reactions) :  

➢  os vfHkfØ;k,a tks nks ;k vf/kd inksa esa lEiUu gksrh gSaA bu vfHkfØ;kvksa ds fy, ,d fØ;kfof/k izLrkfor dh tkrh gSA   

 • tfVy vfHkfØ;kvksa ds fy, lEiw.kZ vfHkfØ;k dk osx lcls /khes in }kjk fu;af=r gksrk gS ftls osx fu/kkZjd in 

dgrs gSaA 

 • osx fu;e O;atd esa] vfHkfØ;k dk osx lcls /khes in ds vfHkdkjdksa dh lkUnzrk ij fuHkZj djrk gS] ftlesa e/;orhZ 

mifLFkr ugha gksus pkfg,A 

 mnkgj.k :2 2NO2Cl ⎯→ 2NO2 + Cl2 

    izk;ksfxd :i ls osx fu;e r = k[NO2Cl] 

    bl vfHkfØ;k dh fØ;kfof/k fuEu izdkj nh tkrh gS – 

    (i) NO2Cl  NO2  + Cl  (/khek in) 

    (ii) NO2Cl + Cl ⎯→ NO2 + Cl2 (rhoz in)    

 gy:   vr% /khes in ls osx fu;e    osx = k[NO2Cl] 

    bl izdkj f}inh; fØ;kfof/k }kjk izLrkfor osx fu;e izk;ksfxd osx fu;e ds leku gSA 
 

 mnkgj.k : 3 2NO(g)+ 2H2(g) ⎯→ N2(g) + 2H2O(g) 

    izk;ksfxd osx fu;e gS, osx = k[NO]2 [H2] 

    bl vfHkfØ;k dh fØ;kfof/k fuEu izdkj nh tkrh gS – 

    (i) 2NO  N2O2 (rhoz in) 

    (ii) N2O2 + H2 ⎯→ N2O + H2O (/khek in) 

    (iii) N2O + H2 ⎯→ N2 + H2O (rhoz in) 

 gy:   lcls /khes in ls osx fu;e : 

     osx = k[N2O2] [H2] 

    osx fu;e O;atd esa e/;orhZ N2O2 ugha gksuk pkfg, 



 

jlk;u foKku  

  

    rhoz mRØe.kh; in ls – 

    kf[NO]2 = Kb[N2O2] 

     [N2O2] =  
2f

b

k
NO

k
 

    rFkk osx fu;e esa izfrLFkkiu ls   

    osx =    
2f

2
b

k
k NO H

k

 
 
 

 

    vr% osx = k[NO]2[H2]  

    ;g O;qRiUu osx fu;e izk;ksfxd osx fu;e ds leku gSA 

 

➢ Nn~e izFke dksfV vfHkfØ;k (Pseudo first order reaction) : ;fn fdlh vfHkdkjd dks vkf/kD; esa fy;k tk;s rks ,d 

f}rh; dksfV ¼;k mPp dksfV½ dh vfHkfØ;k dks çFke dksfV dh vfHkfØ;k esa ifjofrZr fd;k tk ldrk gS bl çdkj 

çFke dksfV dh vfHkfØ;k dks Nn~e çFke dksfV dh vfHkfØ;k dgrs gSA 

  Nn~e çFke dksfV dh vfHkfØ;k ds mnkgj.k% 

 (a)  b{kq 'kdZjk dk ty vi?kVu: 

  + ⎯→ +12 12 11 2 6 12 6 6 12 6C H O H O C H O C H O
lØq kls vkf/kD; Xydw kst ÝDVkts

 

 (b)  ,LVj dk ty vi?kVu: 

  
+

+ ⎯⎯→ +H
3 3 2 3 3

( )

CH COOCH H O CH COOH CH OH
vkf/kD;

 

 
mnkgj.k :  4 tyh; ?kksy esa feFkkby ,lhVsV ds tyvi?kVu dk v/;;u lksfM;e gkbMª‚DlkbM ds lkFk ,flfVd 

,flM dk vuqekiu djds fd;k x;k gSA vyx&vyx le; ij ,LVj dh lkaærk uhps nh xbZ gS :  

t/(min) 0 30 60 90 

c/(M) 0.8500 0.8004 0.7538 0.7096. 

   fl) djsa fd ;g Nn~e çFke dksfV dh vfHkfØ;k dk vuqlj.k djrk gS D;ksafd vfHkfØ;k ds nkSjku H2O 

dh lkaærk yxHkx fLFkj (51-2 M) jgrh gSA lehdj.k esa k dk eku D;k gS?  

   nj = k [CH3COOCH3] [H2O] 

gy :    Nn~e çFke dksfV dh vfHkfØ;k ds fy,] ,LVj ds laca/k esa vfHkfØ;k igys dksfV dh gksuh pkfg, tc 

[H2O] = fLFkj gksA mijksä MsVk ls ge /;ku nsa   
T c K[H2O] = min–1 

0 0.8500 – 

30 0.8004 2.004 × 10–3 

60 0.7538 2.002 × 10–3 

90 0.7096 2.005 × 10–3 

   ;g ns[kk tk ldrk gS fd k [H2O] fLFkj gS vkSj 2-004 × 10–3 feuV&1 ds cjkcj gS vkSj blfy, ;g Nn~e 

çFke dksfV dh vfHkfØ;k gSA vc ge k dk fu/kkZj.k dj ldrs gSa 

   k [H2O] = 2.004 × 10–3 min–1 
   k [51.2 M] = 2.004 × 10–3 min–1 
   k = 3.914 × 10–5 M–1 min–1 

   blesa nwljs dksfV dh vfHkfØ;k dh bdkb;k¡ gSa 

DETECTIVE MIND 

• vkf/kD; eas iz;qDr vfHkdkjd vfHkfØ;k dksfV dks izHkkfor ugha djrk gSA  

• dqN fuf'pr tfVy vfHkfØ;kvksa esa mRikn Hkh dksfV ds ifjdyu esa iz;qDr fd;k tkrk gSA 

• vfHkfØ;k dh dksfV izk;ksfxd :i ls fu/kkZfjr dh tkrh gSA 



 

    
jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

mnkgj.k:5  ,flVksu ds czksehudhdj.k ls vEyh; foy;u fuEu vfHkfØ;k ds vuqlkj izkIr gksrk gSA 

    CH3COCH3(aq) + Br2(aq)  ⎯→  CH3COCH2Br(aq) + H+ (aq) + Br–(aq) 
   nh xbZ vfHkfØ;k lkUnzrk ds fy, xfrd vkadM+sa izkIr gksrs gSaA  

[CH3COCH3] [Br2] [H+] ROD Br2, Ms–1 

0.30 0.05 0.05 5.7 ×10–5 

0.30 0.10 0.05 5.7 ×10–5 

0.30 0.10 0.10 1.2 ×10–4 

0.40 0.05 0.20 3.1 ×10–4 

    bu vkadM+ksa ls nj lehdj.k gS : 
    (1) nj = k[CH3COCH3] [Br2]   (2) nj = k[CH3COCH3]Br2][H+]2 
    (3) nj = k[CH3COCH3][Br2][H+]   (4) nj = k[CH3COCH3][H+]  
gy:     (4) 

     

a b c

3 3 2

5 a b c

5 a b c

4 a b c

4 a b c

r K[CH COCH ] [Br ] [H ]

5.7 10 K[0.30] [0.05] [0.05] ...(A)

5.7 10 K[0.30] [0.10] [0.05] ...(B)

1.2 10 K[0.30] [0.10] [0.10] ...(C)

3.1 10 K[0.40] [0.05] [0.20] ...(D)

+

−

−

−

−

=

 =

 =

 =

 =

 

     By (A) & (B) 

     
5

1 b 0
10

 
=  = 

 
 

     By (B) & (C) 

     

C
0.57 5

c 1
1.2 10

 
=  = 

 
 

     By (C) & (D) 
a 0 1

1.2 0.3 0.1 10

3.1 0.4 0.05 20

     
=      

     
 

     a=1 
     Rate = K[CH3COCH3] [H+] 
 

mnkgj.k:6  N2 + 3H2 → 2NH3, vfHkfØ;k ds fy,  

   ;fn 
 3d NH

dt
= 2 × 10–4 mol L–1s–1 gks] rks 

 2d H

dt

−
 dk eku gksxk :- 

   (1) 1 × 10–4 mol L–1 s–1   (2) 3 × 10–4 mol L–1 s–1 
   (3) 4 × 10–4 mol L–1 s–1   (4) 6 × 10–4 mol L–1 s–1 

gy:   (2) 

   
3 32 2

d[NH ] d[NH ]d[H ] d[H ]1 1 3
;

3 dt 2 dt dt 2 dt

−
− = = 4 4 1 13

2 10 3 10 molL s
2

− − − −=   =   

 

mnkgj.k: 7  vfHkfØ;k A + B ⎯→ mRikn] ds fy, ;g izsf{kr fd;k x;k fd : 
   (a)  ek=k A dh izkjfEHkd lkUnzrk nksxquk djus ij] vfHkfØ;k nj Hkh nksxquh gks tkrh gS rFkk 
   (b) A rFkk B nksuksa dh gh izkjfEHkd lkUnzrk nksxquk dj nsus ij] vfHkfØ;k dh nj esa 8 xquk ifjorZu gks tkrk 

gS  

   bl vfHkfØ;k dh nj fuEu }kjk nh tk;sxh  
   (1) nj = k[A][B]  (2) nj = k[A]2[B]  (3) nj = k[A][B]2  (4) nj= k[A]2[B]2 

gy:   (3) 

   tc 'A' dh lkaærk nksxquh gks tkrh gS] rks nj nksxquh gks tkrh gSA blfy,] 'A' ds laca/k esa Øe 1 gSA tc 

'A' vkSj 'B' nksuksa dh lkaærk nksxquh gks tkrh gS] rks nj 8 xquk c<+ tkrh gS] blfy, dqy Øe 3 gSA 

    nj ¾ K[A]1[B]2 

mnkgj.k: 8  vfHkfØ;k 2NO + Cl2 → 2NOCl dh vfHkfØ;k nj fuEu lehdj.k }kjk izLrqr dh tkrh gSA 
   nj = k[NO]2[Cl2] 



 

jlk;u foKku  

  

   blds nj fLFkjkad dks dSls c<+k;k tk ldrk gS : 
   (1) NO ds lkanz.k dks c<+kdj 

   (2) Cl2 ds lkanz.k dks c<+kdj 
   (3) rki dks c<+kdj 
   (4) Åij ds lHkh izdkj ds djus ls  

gy:   (3) 

   nj fLFkjkad vk;rksa dh çkjafHkd lkaærk ls Lora= gSA fuf'pr rkieku ij bldk eku fLFkj jgrk gSA vr% 

rkieku c<+kdj nj fLFkjkad dk eku c<+k;k tk ldrk gSA 

mnkgj.k:9  vfHkfØ;k N2O5(g) ⎯→ 2NO2(g) + 
1

2
O2(g) ds fy;s N2O5 ds foyqIr gksus ds nj dk eku  

   6.25 × 10–3mol L–1s–1  fn;k tkrk gSA NO2 vkSj O2 ds fuekZ.k dh nj Øe'k% gS :- 
   (1) 1.25 × 10–2 mol L–1s–1 vkSj 6.25 × 10–3 mol L–1s–1 

   (2) 6.25 × 10–3 mol L–1s–1 vkSj 6.25 × 10–3 mol L–1s–1 
   (3) 1.25 × 10–2 mol L–1s–1 vkSj 3.125 × 10–3 mol L–1s–1 
   (4) 6.25 × 10–3 mol L–1s–1 vkSj 3.125 × 10–3 mol L–1s–1 

gy:   (3) 

   vfHkdkjd ds yqIr gksus dh nj ¾ mRikn ds çdV gksus dh nj 

   or 

1 d[reactant]

stoichiometriccoefficient of reactant dt

1 d[product]

stoichiometriccoefficient of product dt

−

= +

 

   For the reaction, 

   

( ) ( ) ( )

     

   

2 5 2 2

2 5 2 2

2 2 5

1
N O g 2NO g O g

2

d N O d NO 2d O1

dt 2 dt dt

d NO 2d N O

dt dt

→ +

−
= + = +

 = −

 

    

3 1 1

3 1 1

2 1 1

2 52

3 1 1

3 1 1

2 6.25 10 mol L s

12.5 10 mol L s

1.25 10 mol L s

d N Od[O ] 1

dt dt 2

6.25 10 mol L s

2

3.125 10 mol L s

− − −

− − −

− − −

− − −

− − −

=  

= 

= 

= − 


=

= 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

    
jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

fofHkUu dksfV vfHkfØ;kvksa dk v/;;u@lekdfyr osx fu;e  

(STUDY OF DIFFERENT ORDER REACTIONS/INTEGRATED RATE LAW: 
(A) 'kwU; dksfV vfHkfØ;k,a (ZERO ORDER 

REACTIONS) : 

➢ vfHkfØ;k,sa ftuesa vfHkfØ;k osx vfHkdkjdksa dh 

izkjafHkd lkUnzrk ij fuHkZj ugha djrk gS] 'kwU; dksfV 

vfHkfØ;k,a dgykrh gSA 

➢ 'kwU; dksfV vfHkfØ;k,sa vis{kkÑr vlkekU; gSa ijarq 

fo'ks"k ifjfLFkfr;ksa esa ls lEiUu gksrh gSaA dqN 

,Utkbe mRiszfjr vfHkfØ;k,a rFkk /kkfRod lrg 

ij gksus okyh vfHkfØ;k,a] 'kwU; dksfV vfHkfØ;kvksa 

ds dqN mnkgj.k gSa 

Ex : (a) H2(g) + Cl2(g) hv⎯⎯→  2HCl(g) 

 (b)  2NH3(g) Pt⎯⎯→  N2(g) + 3H2(g) 

 (c) ,flVksu o czksehu ds e/; vfHkfØ;k 

 (d)  lksus ds lrg ij HI dk fo;kstu 

 (e) /kkrq lrg ij xSlksa dk vf/k'kks"k.k 

 vodfyr osx fu;e  

   A ⎯→ mRikn 

 t = 0  a  0 

 t = t sec (a – x) x 

 –
d[A]

dt
 = k[A]0 or 

0dx
k[A]

dt
=  

 
osx fLFkjkad dk x.kuk (Calculation of rate constant):   

vkb, vfHkfØ;k ysrs gS 

A ⎯⎯→  mRikn 

– 
d[A]

dt
 = k[A]0 = k 

– d[A] kdt=   

– [A]t = kt + C   

 t = 0 ij   [A]t = [A]0 

– [A]0 = k × 0+ C  

C = – [A]0 

C dk eku j[kus ij    

– [A]t = kt – [A]0 

   
t 0

A A kt= −  

[lekdfyr nj lehdj.k] 

(B) izFke dksfV vfHkfØ;k,a (FIRST ORDER REACTION) : 
 vfHkfØ;k,a ftuesa vfHkfØ;k dk osx vfHkdkjd dh lkUnzrk 

ds lekuqikrh gksrk gS] izFke dksfV vfHkfØ;k,a dgykrh gSaA 

Ex : (a) 2N2O5 ⎯→  4NO2 + O2 

 (b) NH4NO2 ⎯→  N2 + 2H2O 

 (c) CH3COOC2H5 + H2O H+

⎯⎯→  CH3COOH + C2H5OH 

 (d) 2Cl2O7 ⎯→  2Cl2 + 7O2 

 (e) 2H2O2 ⎯→  2H2O + O2  

 (f) 2N2O ⎯→  2N2 + O2 

 (g) lHkh jsfM;ks,fDVo {k; 

 vodfyr nj lehdj.k: 

   A mRikn. 

 t = 0  a  0 
 t = t sec (a – x) x 

  
d[A]

–
dt

= k[A]  
dx

k(a– x)
dt

=  

 
 osx fLFkjkad dk x.kuk (Calculation of rate constant): 

 
d[A]

[A]
− = k dt     

 –ln[A]t = Kt + c   .... (i) 

 t = 0 ij; [A]t = [A]0  C= – ln[A]0  

 C dk eku lehdj.k (i) esa çfrLFkkfir djus ij 

 –ln[A]t = Kt – ln[A]0 

 t 0ln[A] ln[A] kt= −  

 y = c + mx 

 0

t

[A]
ln

[A]
= K  ... (ii) 

 
a

kt ln
a x

 
=  

− 
  

 2.303 log10
0

t

[A]

[A]
= Kt 

 0

t

[A]2.303
K log

t [A]
=  

 foYgsYeh lehdj.k 

 lehdj.k (ii) ls 

 0

t

[A]

[A]
= ekt 

 t

0

[A]

[A]
= e–kt 

 –kt
t 0[A] [A] e=  

 osx fLFkjkad dh bdkbZ [k = le;–1] 
 

⎯⎯→

[A]t
Slope = – k

t



 

jlk;u foKku  

  

 y = c + mx  

 [A]0 – [A]t = kt   

 k = 0 t[A] [A]

t

−
 = 

x

t
 

 x kt=  

 x = vfHkdkjd dh og ek=k tks mRikn esa ifjofrZr 

gksrh gSA 

➢ 'kwU; dksfV vfHkfØ;k ds fy,] vfHkfØ;k nj] nj 

fLFkjkad ds cjkcj gksrh gSA 

 

osx fLFkjkad dh bdkb;k¡ : 

k = mol L–1 s–1 = vfHkfØ;k osx dh bdkbZ 

v)Z vk;qdky : le; ftlesa vfHkdkjd dh izkjfEHkd ek=k 

dk vk/kk Hkkx ifjofrZr gksrk gSA  

  t = t1/2 ij] [A]t = 0[A]

2
 

 kt1/2 = [A]0 – 0[A]

2
 

 ;k  t1/2 = 0[A]

2k
 

'kwU; dksfV vfHkfØ;k dk v)Z vk;qdky vfHkdkjdksa ds 

izkjfEHkd lkUnz.k ds lekuqikrh gksrk gSA  
 

vfHkfØ;k dh iw.kZrk dk le;  

 [A]t = [A]0 – kt 

 i.kZrk ij [A]t = 0 

 k = 0[A]

t

0
100%

[A]
t

k
=    

 

xzkQh; fu:i.k (Graphical representation) : 

 

 

t1/2

[A]0

 

 v)Z vk;qdky : le; ftlesa vfHkdkjd dh izkjfEHkd ek=k 

dk vk/kk Hkkx ifjofrZr gksrk gSA 

  t = t1/2 ij; x = a/2; a – x = a/2 

 t1/2 =  
 
 

1 a
n

k a / 2
 

 ;k t1/2 = 
n2

k
=

2.303

k
 (log 2) 

 ;k 1/2

0.693
t

k
=  

 izFke dksfV vfHkfØ;k dk v)Z vk;qdky vfHkdkjdksa dh 

izkjfEHkd lkUnzrk ij fuHkZj ugha djrk gSA 
  

 vfHkfØ;k dh 3/4
th

 iw.kZrk ds fy, le; (t
3/4

) : le; ftlesa 

vfHkdkjd dh izkjfEHkd lkUnzrk dk 3/4
th

 Hkkx iz;qDr gksrk 
gSA 

  t = t3/4 ij ; x = 3a/4 ; a – x = a/4 

 t3/4 = 
2.303

k
 (log 4) =

2.303

k
 × 2log2 = 2 × t1/2 

 izFke dksfV vfHkfØ;k ds fy, t3/4 vfHkdkjdksa dh izkjfEHkd 

lkUnzrk ij fuHkZj ugha djrk gSA 

  
 vUrjky lw= (INTERVAL FORMULA) : 

 1

2 1 2

a x2.303
k log

t t a x

−
=

− −
 

 tgk¡ x1 rFkk x2 Øe'k% t1 rFkk t2 le; rd iz;qDr ek=k,a 

gSaA izFkedksfV vfHkfØ;k ds ,d fuf'pr Hkkx ds iw.kZ gksus 

ds fy, vko';d le; vfHkdkjd dh izkjfEHkd lkUnzrk 

ij fuHkZj ugha djrk gSA 
 

 xzkQh; :ikUrj.k (GRAPHICAL REPRESENTATION) : 

 •  

  

 •   

  

 

•  

 

 
 
 
 
 
 

lkUnzrk 

nj 

'kwU; dksfV 

lkUnzrk 

nj 



 

    
jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

 
(C) lkekU; lekdfyr nj lehdj.k (General Integrated Rate Equation)[ nth order kinetics] [noha dksfV cyxfrdh] 

  
n 1 n 1

1 1 1
kt

(n 1) (a x) a− −

 
= − 

− − 

  [n  1] 

  ;fn t = t1/2 ;  x = 
a

2
 

  vr% 1/2kt  = 
1

(n 1)−

n 1 n 1
2 1

a a

− −    
−    

     

 

    
n 1

1/2 n 1

1 2 1
kt

(n 1) a

−

−

 −
=  

−  

 (n  1); 1/2 n 1

1
t

a −
   

  

 (i) f}rh; dksfV vfHkfØ;k,a (Second order reactions) 

  ,LVj dk {kkj ds }kjk ty vi?kVUk (lkcquhdj.k) 

  CH3COOC2H5 + NaOH ⎯→ CH3COONa + C2H5OH  

  H2 + I2 ⎯→ 2HI 

  2HI ⎯→ H2 + I2 

  2NO2  ⎯→ 2NO + O2  

  2NO2 + F2 ⎯→ 2NO2F   

  NO + O3 ⎯→ NO2 + O2 

  2Cl2O ⎯→ 2Cl2 + O2 

  f}rh; dksfV ds fy, : n = 2 
1 1 1 1 1

kt
(2 1) (a x) a (a x) a

 
= − = − − − − 

 

   v)Z vk;qdky  1/2

1
t

ak
=      

  

 (ii)  r`rh; dksfV vfHkfØ;k,a (Third order reactions) 

  2NO + O2 ⎯→ 2NO2  

  2NO + Cl2 ⎯→ 2NO.Cl  

  2NO + H2 ⎯→ N2O + H2O 

  2FeCl3 + SnCl2 ⎯→ 2FeCl2 + SnCl2 

  r`rh; dksfV ds fy, n = 3 
2 2 2 2

1 1 1 1 1 1
kt

(3 1) 2(a x) a (a x) a

   
= − = −   

− − −   

 

  v)Z vk;qdky 1/2 2

3
t

2a k
=

   

<ky  

t

<+yku
=k

2

1

(a– x)

1
/a

2

<ky  
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 rkfydk: A çdkj ds mRiknksa dh 'kwU;] çFke] f}rh; vkSj nosa Øe dh vfHkfØ;kvksa ds y{k.kA 

(Table : Characteristics of Zero, First, Second and nth order Reactions of the Type A Products) 

 'kwU; dksfV çFke dksfV f}rh; dksfV nth dksfV 

vodfyr osx 

fu;e 

 
 

d A
k A

dt

−
=   

 
 

d A
k A

dt

−
=  

 
 

2d A
k A

dt

−
=  

 
 

nd A
k A

dt

−
=  

lekdfyr osx 

fu;e 

[A]t = [A]0 – kt In[A]t = –kt + In[A]0  

   
t 0

1 1
kt

A A
= +  

( ) ( )
n 1 n 1

t 0

1 1

A A
− −

−  

= (n – 1)kt 

js[kh; xzkQ [A]t v/s t In [A] v/s t 

 
1

A
 v/s t 

( )
n 1

t

1

A
−  v/s t 

v)Z&vk;q 
t1/2 = 

 
0

A

2k
 t1/2 = 

0.693

k
 t1/2 = 

 
0

1

k A
 t1/2 

( )
n 1

0

1

A
−  

 ([A]0 ij fuHkZj) ([A]0 ij fuHkZj ugha 

djrh) 

( [A]0 ij fuHkZj)  

bdkbZ mol L–1 s–1 s–1 mol–1 Ls–1 ( )
1 n

Conc.

t

−

 

   

 
 

,d vfHkfØ;k dh dksfV dks fu/kkZfjr djus dh fof/k;k¡ (METHODS TO DETERMINE ORDER OF A REACTION): 
çkjafHkd nj fof/k (Initial rate method): 

➢ fdlh ,d vfHkdkjd dh lkaærk esa ifjorZu djds vfHkfØ;k dh fofHkUu çkjafHkd njksa dh rqyuk djds tcfd vU; dks 

fLFkj j[kk tkrk gS   

 r = k [A]a [B]b [C]c 
  if [B] = fu;r 

  [C] = fu;r 
  A ds nks vyx&vyx çkjafHkd lkaærk ds fy, gekjs ikl gS 

  
1

a
0 0 1r k[A ]=  

2

a
0 0 2r k[A ]=  1

2

a

0 0 1

0 0 2

r [A ]

r [A ]

 
 =  

 
 

LET'S PLAY 
fHkUukRed dksfV vfHkfØ;kvksa ds mnkgj.k 
 vfHkfØ;k     dksfV 

 H2 + Br2⎯→ 2HBr   1.5 

 CO + Cl2⎯→ COCl2   2.5 

 COCl2⎯→  CO + Cl2   1.5 

 CH3CHO ⎯→  CH4 + CO  1.5 

 CHCl3 + Cl2⎯→  CCl4 + HCl  1.5 
 prqFkZ dksfV dk mnkgj.k 4KClO3 ⎯→ 3KClO4 + KCl 
 nj = K (KClO3)4 

 5Br– + BrO–
3 + 6H+ ⎯→  3Br2 + 3H2O 

 nj = K (Br–) (BrO3
–) (H+)2 

 dksfV = 4 



 

    
jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

  log esa 
( )

( )
1 20 0

0 1 0 2

log r / r
a

log [A ] /[A ]
  

 

mnkgj.k : 10 vfHkfØ;k A + B ⎯→ mRiknksa ds fy, fuEufyf[kr vkadMsa+ çkIr fd;s x;sa  
   izkjfEHkd nj (mole/liter sec)  0.030  0.059  0.060  0.090  0.089  

   [A] (mole/liter)    0.10  0.20  0.20  0.30  0.30  
   [B] (mole/liter)   0.20  0.20  0.30  0.30  0.50 

gy :    nj = K[A]x [B]y 

   I vk¡dMs+ ls 0.030 = K [0.10]x[0.20]y   (1)  
   II vk¡dMs+ ls 0.059 = K [0.20]x[0.20]y   (2) 

   III vk¡dMs+ ls   0.060 = K [0.20]x[0.30]y   (3)  
   lehdj.k (1) dks lehdj.k (2) ls foHkkftr djus ij 

   
   

   

x y

x y

K 0.10 0.200.030

0.059 K 0.20 0.20
=  x 1 =  

   lehdj.k (2) dks lehdj.k (3) ls foHkkftr djus ij 

   
   

   

x y

x y

K 0.10 0.200.059

0.060 K 0.20 0.30
=  y 0 =  

    x o y  dk eku lehdj.k (1) esa j[kus ij  
   0.030 = K[0.10]1[0.20]0 

   10.030
k 0.3 sec

0.10
−= =  

 

lekdfyr osx fu;e fof/k (Integrated rate law method):  

➢ ;g fgV ,aM Vªk;y dk rjhdk gSA çk;ksfxd MsVk dks lekdfyr osx lehdj.k esa j[k dj tk¡p djus ij ftl lehdj.k 

esa mfpr cSBrk gS mlds vuqlkj vfHkfØ;k dh dksfV fu/kkZfjr djrs gS  
 

mnkgj.k:11 CCl4 ?kksy esa N2O5 ds vi?kVu dh nj dk v/;;u 318 K ij fd;k x;k gS vkSj fuEufyf[kr ifj.kke çkIr gq, 

gSa: 

t(min) 0 135 342 683 1693 

c(M) 2.8 1.91 1.67 1.35 0.57 
   vfHkfØ;k dh dksfV Kkr djsa vkSj bldh nj fLFkjkad dh x.kuk djsaA v)Z vk;q dky D;k gS\ 

gy :   ;g fn[kk;k tk ldrk gS fd ;s MsVk 'kwU; dksfV ds lekdfyr osx fu;e dks iwjk ugha djsaxsA vc ge 

lekdfyr çFke dksfV lehdj.k dk ç;kl djrs gSa i.e., 
( )oIn c / c

k
t

=  

t (min) c (M) 
( )oIn c / c

k
t

=  

0 2.08 46.32 10−  

135 1.91 46.30 10−  

342 1.67 46.32 10−  

683 1.35 46.32 10−  

1693 0.57 46.31 10−  

   ;g ns[kk tk ldrk gS fd lHkh çk;ksfxd ifj.kkeksa ds fy, k dk eku yxHkx fLFkj gS vkSj blfy, ;g ds 

lkFk çFke dksfV dh vfHkfØ;k gS k = 46.31 10− min-1 

   3 1
1/2 4

0.693
t 1.094 10 min

6.31 10

−

−
= = 


 

   xzkQh; fof/k : oSdfYid :i ls] ;fn ge ln c o t ds chp ,d vkys[k [khaprs gSa] rks gesa <yku ds lkFk  
= – k ,d lh/kh js[kk çkIr gksrh gS 

v)Z vk;q fof/k (Method of half lives):  



 

jlk;u foKku  

  

➢ çR;sd dksfV dk v)Z vk;q vf}rh; gS blfy, v)Z vk;q dh rqyuk djds ge dksfV fu/kkZfjr dj ldrs gSa 

  nth dksfV dh vfHkfØ;k ds fy, 
 

( )
( )

n 1'
01/2

1/2 n 1 ' n 1
1/20 0

Ct1
t

tC C

−

− −
  =  

mnkgj.k:12 gkbMªkstu ds lkFk ukbfVªd xSl ds vip;u esa] vfHkfØ;k 210 lsdaM esa 50% iw.kZ ikbZ xbZ tc feJ.k dk çkjafHkd 

nkc 200mm FkkA ,d nwljs ç;ksx esa v)Z vfHkfØ;k dk le; 140 lsdaM Fkk tc çkjafHkd nkc 300mm 

FkkA vfHkfØ;k ds dqy dksfV dh x.kuk djsaA 

gy :   nth dksfV dh vfHkfØ;k ds fy, ( ) 1/2 n 1
0

1
n 1 ,t

c −
     

n 1
210 300

n 2
140 200

−
 

= = 
 

 

mnkgj.k:13   vfHkfØ;k, 2A + B → C + D ds xfrt v/;;u ls fuEu ifj.kke ÁkIr gq, gS : 

Ex. No. [A] (mol L–1) [B] (mol L–1) D ds izkjfEHkd fuekZ.k dh 

nj  (mol L–1 min–1) 

I 0.1 0.1 6.0 × 10–3 

II 0.3 0.2 7.2 × 10–2 

III 0.3 0.4 2.88×10–1 

IV 0.4 0.1 2.40× 10–2 

   mijksDr vk¡dM+ksa ds vk/kkj ds ij fuEu esa ls dkSu lgh gS ? 

   (1) nj = k[A][B]2  (2) nj = k[A]2[B]  (3) nj = k[A][B]  (4) nj = k[A]2[B]2 

Solution:  (1) ekuk A ds laca/k esa çfrfØ;k dk Øe x gS vkSj B ds laca/k esa çfrfØ;k dk Øe y gSA bl çdkj]  

    nj ¾ k[A]x[B]y. 
   fn, x, ijh{k.kksa ds fy,] 

   (I) rate = k (0.1)x (0.1)y = 6.0 × 10–3 
   (II) rate = k (0.3)x (0.2)y = 7.2 × 10–2 
   (III) rate = k (0.3)x (0.40)y = 2.88 × 10–1 
   (IV) rate = (0.4)x (0.1)y = 2.40 × 10–2 

   lehdj.k (I) dks (IV)] ls foHkkftr djus ij] ge ikrs gSa 

   
x y x 13

2

0.1 0.1 6.0 10 1 1
or ;x 1

0.4 0.1 4 42.4 10

−

−

       
= = =       

       
 

   lehdj.k (II) dks (III)] ls foHkkftr djus ij] ge ikrs gSa 

   
x y y y 22

1

0.3 0.2 7.2 10 1 1 1 1
       or                    or          

0.3 0.4 2 4 2 22.88 10

−

−

           
= = =           

           
 

    y = 2 
   nj = k[A]1[B]2=k[A][B]2 
 

mnkgj.k:14 ,d vfHkfØ;k ds fy, ftlesa A vkSj B, C cukrs gSa] fuEufyf[kr MsVk rhu ç;ksxksa ls çkIr fd, x, FksA 

Expt. No. 
çkjfEHkd lkUnzrk (mol L–1) çkjfEHkd nj 

(mol L–1 s–1) (A) (B) 

1 0.03 0.03 0.3 × 10–4 

2 0.06 0.06 1.2 × 10–4 

3 0.06 0.09 2.7 × 10–4 
   ç'u dh vfHkfØ;k nj D;k gS vkSj nj fLFkjkad dk eku D;k gS\ 

gy :   ekuk fd lehdj.k nj 
   nj = k[A]x [B]y 
   From Expt. (1), 0.3 × 10–4 = k[0.03]x [0.03]y  …(i) 
   From Expt. (2), 1.2 × 10–4 = k[0.06]x [0.06]y  …(ii) 
   lehdj.k (i) esa lehdj.k (ii) ls foHkkftr djus ij  
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      

   

x y4

x y4

0.06 0.061.2 10

0.3 10 0.03 0.03

−

−


=


 

   4 = 2x × 2y  …(iii) 
   blh çdkj Expt. (1) vkSj (3) ls  

   2x × 3y = 9  …(iv) 
   lehdj.k (iii) vkSj lehdj.k (iv) dks gy djus ij 

   x = 0, y = 2 
   nj lehdj.k, nj = k[B]2 
   nksckjk lehdj.k (i) ls, 

   k = 
 

4

2

0.3 10

0.03

−
 = 3.33 × 10–2 mol–1 L s–1 

xzkQh; fof/k (Graphical method) : 

 

 
 

çFke nj vfHkfØ;k ds fy, nj fLFkjkad dk fu/kkZj.k 

(DETERMINATION OF RATE CONSTANT FOR FIRST ORDER REACTION): 
 nkc ekiu (Pressure measurement):  

 ,d fuf'pr vk;ru vkSj rkieku ij dqy nkc dks ekidj xSlh; vfHkfØ;k dh çxfr dh fuxjkuh dh tk ldrh gSA 

 ;g fof/k mu vfHkfØ;kvksa ds fy, Hkh ykxw dh tk ldrh gS ftuesa fdlh Bksl ;k æo ds vi?kVu ds dkj.k xSl mRiUu 

gksrh gSA ge nkc dks eki dj fdlh fo'ks"k le; ij vfHkfØ;k'khy çtkfr;ksa dh lkUnzrk ds ckjs esa tku ldrs gSaA 

➢ nkc MsVk ds :i esa fn;k tk ldrk gS 

 (i) vfHkdkjd dk vkaf'kd nkc 

 (ii) vfHkfØ;k ç.kkyh dk dqy nkc 

mnkgj.k:15 k ds fy, Po] Pt  vkSj n  ds inksa esa O;atd Kkr dhft, 

gy :   eku yhft, fd igys dksfV dh vfHkfØ;k gS 

    “t = 0”  ( ) ( )A g nB g⎯⎯→  

   izkjfEHkd nkc  Po   0   



 

jlk;u foKku  

  

   fdlh le; t ij ( )A oP P x= −  nx 

   ( ) ( ) = − + = + −t o oP 't' P x nx P n 1 xdyq  nkc le; ij  

   t oP P
x

n 1

−
 =

−
 

   t o o t
A o

P P P n P
P P

n 1 n 1

− −
 = − =

− −
 o t

o A

nP P
a p & a x P

n 1

−
  −  =

−
 

   
( )o

o t

P n 12.303
k log

t nP P

−
 =

−
 

 vfHkfØ;k iwjh gksus ij vafre dqy nkc = Pf = nP0 

 ➢  Q‚ewZyk ykxw ugha gksrk gS tc n = 1] n dk eku fHkUukRed Hkh gks ldrk gSA 

 ➢  lw= dks ;kn u j[ksa cfYd çR;sd ç'u ds fy, bls O;qRiUu djsaA 

jklk;fud vfHkfØ;kvksa dk la?kV~V fl)kUr (COLLISION THEORY OF CHEMICAL REACTION) 
➢ ;g fl)kUr Max Trautz rFkk William Lewis }kjk izfrikfnr fd;k x;kA blds vuqlkj fØ;kdkjh v.kqvksa ds e/; la?kV~V 

}kjk vfHkfØ;k gksrh gSA bdkbZ le; esa o bdkbZ vk;ru esa la?kV~V dh la[;k dks la?kV~V vkòfÙk (Z) dgrs gSaA lkekU;r% 

xSlh;  vfHkfØ;kvksa ds fy, bldk mPp eku (1025 ls 1028 la?kV~V@lsd.M&lseh3) gks ldrk gSA ysfdu bu la?kV~Vuksa dk 

dsoy ,d NksVk Hkkx gh vfHkdkjd ls mRikn esa ifjofrZr gksrk gSA ,sls la?kV~Vuksa dks izHkkoh la?kV~V dgrs gSaA  

➢ izHkkoh la?kV~V gksus ds fy, nks 'krks± dk ,d lkFk lUrq"V gksuk vko';d gSA    

 (A) fØ;kdkjh v.kq dh ,d U;wure ÅtkZ gksuh pkfg, (ÅtkZ vojks/k) 
 (B) la?kV~V dk mi;qDr vfHkfoU;kl (vfHkfoU;kl vojks/k). 
(A) ÅtkZ vojks/k (ENERGY BARIER) 

 ➢ nsgyh ÅtkZ (Threshold energy) : jklk;fud vfHkfØ;k ds lEiUu gksus ds fy, vfHkdkjd v.kqvksa ds ftruh 

U;wure ÅtkZ gksuh pkfg,A  

 ➢ lfØ;.k ÅtkZ (Activation energy) : vfHkdkjd v.kqvksa ds fy, vko';d U;wure vfrfjDr ÅtkZ ftlls og mRikn 

esa ifjofrZr gksrs gSaA 

       
    Å"ek{ksih vfHkfØ;k      Å"ek'kks"kh vfHkfØ;k  

 
   1. Ea(f) = vxz vfHkfØ;k ds fy, lfØ;.k ÅtkZ 
   2. Ea(b) = i'p vfHkfØ;k ds fy, lfØ;.k ÅtkZ  

    ;fn iz'u esa ugha crk;k x;k gks] rks Ea dks vxz vfHkfØ;k ds fy, iz;qDr djrs gSaA 

     a(f) a(b) p RH E E   ;  H H H = −  = −  
 

lfØ;.k ÅtkZ eq[;r% fuEu ij fuHkZj djrh gS (ACTIVATION ENERGY MAINLY DEPENDS UPON): 
 (i) vfHkdkjdksa dh izÑfr (Nature of reactants):  

  fofHkUu vfHkdkjdksa ds fy, cU/kksa dh la[;k rFkk ca/k ÅtkZ fHkUu gksrh gS vr% lfØ;.k ÅtkZ Hkh fHkUu gksxhA ftu 

vfHkfØ;kvksa dh lfØ;.k ÅtkZ de gksrh gS] os rhoz osx ls lEiUu gksrh gSA 
  (ii) mRiszjd dh mifLFkfr  (Presence of catalyst): 
  mRizsjd vfHkfØ;k ds fy,] vfHkfØ;k fØ;kfof/k dk ,d oSdfYid iFk miyC/k djkrk gSA  

 ➢ /kukRed mRizsjd dh mifLFkfr esa nsgyh ÅtkZ ?kVrh gS vFkkZr~ lfØ;.k ÅtkZ ?kV tkrh gS rFkk vfHkfØ;k osx c<+rk gSA 

 ➢ _.kkRed mRiszjd dh mifLFkfr esa nsgyh ÅtkZ c<+rh gS ftlls lfØ;.k ÅtkZ c<+rh gS rFkk vfHkfØ;k osx ?kVrk gSA  



 

    
jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

 
(B) vfHkfoU;kl vojks/k (ORIENTATION BARIER) : 

 
  lhek,a (Limitations) : 
  (i) ;g fl)kUr eq[;r% xSlh; vfHkfØ;kvksa ds fy, ykxw gksrk gS rFkk mu foyk;uksa ds fy, Hkh ftuesa fØ;kdkjd 

Lih'kh v.kq gksrs gSaA 

  (ii) ;g fl)kUr eq[;r% f}vkf.od vfHkfØ;kvkssa ij ykxw gksrk gS ijarq tfVy vfHkfØ;kvksa ij ykxw ugha gksrk gSA  
  (iii) blesa v.kqvksa dks Bksl xksys ds :i esa ekuk x;k gS rFkk v.kqvksa ds lajpukRed igyw dks utjvUnkt fd;k x;k gSA 

EXTRA  KEY POINTS : 

 ➢ lfØf;r ladqy, izHkkoh la?kV~Vls laØe.k voLFkk esa cuk gqvk vLFkk;h ladqy gksrk gSA 

 ➢ rkiØe c<+kus ij vfHkfØ;k ds fy, Ea ds eku esa ifjorZu ugha gksrk ysfdu mu lfØ; v.kqvksa dh la[;k c<+ 

tkrh gS] tks ÅtkZ vojks/k dks ikj djrs gSaA vr% vfHkfØ;k osx c<+rk gSA  

 ➢ vkjsfu;l ds vuqlkj vfHkfØ;k nj 
−


aE

RTe    

  
aE /RTk Ae−

=  Ea = lfØ;.k ÅtkZ 

     R = xSl fLFkjkad 
     T = rki (K esa) 

 



 

jlk;u foKku  

  

 
 vkjsfu;l lehdj.k  

  aE /RTk Ae−
=     ... (1) 

  A = vkjsfu;l fLFkjkad/iw.kZ pj?kkrkadh xq.kkad/vkòfÙk xq.kkad 
  Ea= lfØ;.k ÅtkZ 
  R = xSl fLFkjkad  
  T = rki (Kelvin) esa 

 ➢ rki c<+us ij k c<+rk gS 
  ;fn T → ∞ ; k = A 

 ➢ aE /RTk
e

A
−

=  = v.kqvksa dk og va'k ftldh ÅtkZ  Ea 

   aE /RTe−
 = cksYVt~eku xq.kkad 

  lehdj.k (1) dk logarithm djus ij  

  ln K = lnA + ln aE /RTe−  

  2.303 log10 k = 2.303 log10A – aE

RT
      

  
a

10 10

E
log K log A

2.303RT
= −  ....(2)  

   y   =  C  +  mx   

 ➢ nks fHkUu rki ij K dk eku Kkr djds vfHkfØ;k dh Ea dk eku Kkr fd;k tk ldrk gSA 

  rki T1 ij : 

    log10K1 = log10A – a

1

E

2.303RT
 ...(3) 

  rki T2 ij : 

    log10K2 = log10A – a

2

E

2.303RT
 ...(4) 

  lehdj.k (4) – lehdj.k (3) ls – 

    logK2 – logK1 = 
a

1 2

E 1 1

2.303R T T

 
− 

 
 

     a2 2 1
10

1 1 2

EK T T
log

K 2.303R T T

 −
=  

 

 

 ➢ mRçsjd dh mifLFkfr esa vfHkfØ;k dk Ea de gks tkrk gS rFkk vfHkfØ;k dk osx c<+ tkrk gSA 

 ➢ vkjsfu;l lehdj.k ls]  aE /RTK Ae−
=  

SPOT LIGHT 
 eSDlosy rFk cksYV~teku ÅtkZ forj.k oØ 

fØ;kdkjd dh xfrt ÅtkZ

l
fØ

f;
r
 
v
.
kqv

ks 
d
k 
v
a”
k 
 

T ij
lokZf/kd laHkkfor xfrt ÅtkZ

 (T+10) ij

nsgyh

ÅtkZ

Rkki 

ij 

Rkki 

ij 

 

k 
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Ea

nK nA
RT

= −  

  ( ) ( ) ( ) ( )1 2a aE Ed d d Ea d
nk nA 0 T T

dT dT dT RT R dT R
− − 

= + − = − = 
 

 

  
a
2

Ed
nK

dT RT
=  vkjsfu;l lehdj.k dk vody :i  

vfHkfØ;k osx dks izHkkfor djus okys dkjd (FACTORS AFFECTING RATE OF REACTION): 

 
➢  lkUnzrk dk çHkko (Effect of concentration) : nzO;eku vfHkfØ;k ds fu;e ls ge tkurs gSa fd 

nj vfHkdkjdksa dh lkaærk ds lekuqikrh gksrh gS "rks le; chrus ds lkFk vfHkfØ;k dh nj 

de gks tkrh gS] D;ksafd vfHkdkjdksa dh lkUnzrk de gks tkrh gSA 

➢ rkieku dk çHkko (Effect of temperature): rkieku c<+us ij vfHkfØ;k dh nj c<+ tkrh gS 

pkgs vfHkfØ;k Å"ek{ksih gks ;k Å"ek'kks"khA tc rkieku c<+rk gS rks v.kqvksa dh KE c<+ tkrh gS] 

lfØ; v.kqvksa dh la[;k c<+ tkrh gS ftlls vfHkfØ;k dh nj c<+ tkrh gSA 

 osx fLFkjkad o rki ds e/; lEcU/k (Relation between rate constant and Temperature):- 

 lkekU;r% ;g ik;k x;k gS fd izR;sd 10°C rki o`f) ij vfHkfØ;k osx 2 ls 3 xquk gks tkrk gSA 

 (a) rki xq.kkad (Temperature coefficient() : ;g osx fLFkjkad ds ,sls nks fHkUu rki ij ekuksa ds vuqikr ds cjkcj 

gksrk gS ftuds e/; 10°C dk vUrj gSA 

  
T/10T 10 2 2

T 1 1

K r K
2 to 3  ; 

K r K
+ = = = =     

  ;fn vfHkfØ;k dk rki ugha fn;k x;k gks rks 25°C ekurs gSaA 

  (;fn  dk eku ugha fn;k x;k gks rks bls U;wure 2 ekurs gSaA) 
mnkgj.k:16;fn fdlh vfHkfØ;k dk rkieku T1 ls T2 rd c<+k fn;k tk;s rks vfHkfØ;k dh nj gks tk;sxh\ 

gy:   
−

 2 1t t /10( )  ()T/10 times ; rnew = rold × ()T/10 

mnkgj.k:17;fn fdlh vfHkfØ;k dk rkieku 10°C ls c<+dj 90°C gks tk, rks vfHkfØ;k dh nj fdruh xquk gks tk,xh\ 

gy:   28 le; 

➢ vfHkdkjdksa vkSj mRiknksa dh izÑfr dk çHkko (Effect of nature of reactants and Products) :  

 (a) vfHkdkjd dh HkkSfrd voLFkk :  
  vfHkfØ;k osx dk c<+rk gqvk Øe -  Bksl < nzo < xSl 

  vUrjv.kqd cy ?kVrs gSa ftlls la?kV~V ds fy, vf/kd Lora=rk feyrh gSA 
 

 (b)  vfHkdkjd dh jklk;fud izÑfr (Chemical nature of reactants) : 

  •  ;fn vf/kd ca/kksa dks rksM+uk gS] rks vfHkfØ;k dh nj /kheh gksxhA 

   2NO(g) + O2(g) 
Fast⎯⎯→  2NO2(g) 

   CH4(g) + 2O2(g) 
Slow⎯⎯→  NO2(g) + 2H2O 

  •  blh çdkj ca/k lkeF;Z vf/kd gS] vfHkfØ;k dh nj /kheh gksxhA 

dkjd 

nkc 

fofdj.k/çdk'k 

foy;u dk pH 

i`"Bh; {ks=Qy 

mRçsjd 

vfHkdkjdksa vkSj mRiknksa dh ç—fr 

rkieku 

lkUnzrk 

le; 

lkUnzrk 



 

jlk;u foKku  

  

   2NO + O2 
Fast⎯⎯→  2NO2 

   2CO + O2 
Slow⎯⎯→  2CO2 

➢ mRçsjd dk çHkko (Effect of Catalyst) : 

 • /kukRed mRçsjd dh mifLFkfr lfØ;.k ÅtkZ dks de dj nsrh gS blfy, vfHkfØ;k dh nj c<+ tkrh gSA 

 • _.kkRed mRçsjd dh mifLFkfr lfØ;.k ÅtkZ dks c<+krh gS blfy, vfHkfØ;k dh nj de gks tkrh gSA 

 • mRØe.kh; vfHkfØ;k ds ekeys esa] ,d mRçsjd lkE; dh fLFkfr dks foLFkkfir fd, fcuk tYnh ls lkE; çkIr 

djus esa enn djrk gSA ;g /;ku fn;k tkuk pkfg, fd mRçsjd dHkh Hkh vfHkfØ;k esa cuus okys mRikn dh 

ek=k dks c<+krk ;k ?kVkrk ugha gSA 

➢  i`"Bh; {ks=Qy dk çHkko (Effect of Surface area) : 

 • vfHkdkjd dk i`"Bh; {ks=Qy ftruk vf/kd gksxk] vfHkfØ;k dh nj mruh gh vf/kd gksxhA 

 • mnkgj.k ds fy,] ydM+h dk ,d VqdMk mlds fpIl ;k pwjk dh rqyuk esa /khjs&/khjs tyrk gS tks lrg ds 

{ks=Qy esa o`f) ds dkj.k rsth ls tyrk gSA 
 

➢  foy;u ds pH dk çHkko (Effect of pH of solution) : dqN vfHkfØ;k,¡ dsoy ,d fo'ks"k ek/;e esa gh gksrh gSaA 

 mnk. ( )
( )

( )
34 3TI

6 6
Fe CN Fe CN

+− −

   ⎯⎯⎯→   
 

 ;g vfHkfØ;k vEyh; ek/;e esa i;kZIr nj ls gksrh gS] ysfdu {kkjh; ek/;e esa ugha gksrh gSA 

➢   fofdj.k@çdk'k dk çHkko (Effect of radiations/light) : 

 1. çdk'k dh DokaVe ÅtkZ dk vo'kks"k.k vfHkdkjdksa ds ca/kksa dks rksM+us dh lqfo/kk nsrk gSA 

 2. (i) ,lhVksu dk çdk'k vi?kVu 

    

  (ii) veksfu;k dk çdk'k vi?kVu 

   2NH3(g) 
hv⎯⎯→  N2(g) + 3H2(g) 

  (iii) H2O2 dk çdk'k jklk;fud vi?kVu 

   2H2O2 
hv⎯⎯→  2H2O + O2 

 3. ,d çdk'k jklk;fud vfHkfØ;k esa] rkieku ls Lora= nj ysfdu çdk'k dh rhozrk ij fuHkZj djrh gSA 
 

➢ nkc dk çHkko (Effect of pressure) : xSlh; vfHkfØ;k ds fy, nkc egRoiw.kZ dkjd gSA xSl in dh vfHkfØ;k esa] 

vfHkfØ;k'khy xSlksa ds nkc esa o`f) ls vfHkfØ;k dh nj c<+ tkrh gSA nkc esa o`f) ds lkFk] çfr bdkbZ vk;ru esa v.kqvksa 

dh la[;k c<+ tkrh gS vkSj blfy, vfHkfØ;k dh nj c<+ tkrh gSA  
 

mnkgj.k:18 nks fHkUu vfHkfØ;kvksa ds fy, k1 vkSj  k2 ds eku Øe'k% 1016 e–2000/T o 1015  e–1000/T gSA ;fn k1 = k2 gS rks 

rki gS :  

   (1) 
2000

K
2.303

  (2) 2000 K (3) 
1000

K
2.303

  (4) 1000 K 

gy:   (3) 

   

16 2000/T 15 1000/T

1000/T

10 e 10 e

10 e

1000
ln10

T

1000
2.303log10

T

1000
T k

2.303

− −=

=

=

=

=

 

 

CH3 

CH3 
C = O  C2H6 + CO 



 

    
jklk;fud cy xfrdh (CHEMICAL KINETIC) 

  

mnkgj.k:19  A(gas)⎯→ 2B(gas) + C(solid) 

   mijksDr izFke dksfV vfHkfØ;k ds fy, nj fu;rkad dk eku gS ;fn P0 fØ;kdkjd dk izkjfEHkd nkc o Pt] 

t le; ij vfHkfØ;k feJ.k dk nkc gS% 

   (1) 
 
 

− 

O

O t

P1
ln

t P P
 (2) 

 
 

− 

O

O t

P1
ln

t 2P P
 (3) 

 
 

− 

O

O t

2P1
ln

t 3P P
 (4) 

 
 

− 

O

O t

P1
ln

t 3P P
 

gy:   (2) 
    

( ) ( ) ( )g g s
A 2B C→ +  

   Initial P0                  –         – 

   At time t, P0                 2P         – 

   Pt = P0 – P + 2P = P0 + P 

   P = Pt – P0 

   
( )

0 0

0 0 t 0

0

0 t

P P1 1
K ln ln

t P P t P P P

P1
K ln

t 2P P

= =
− − −

=
−

 

 

mnkgj.k:20  fdlh vfHkfØ;k dh dksfV ds fy;s fuEufyf[kr dFkuksa esa ls dkSulk xyr gS ? 

   (1) vfHkfØ;k dh dksfV dsoy iz;ksx djds Kkr dh tk ldrh gS 

   (2) vfHkfØ;k dh dksfV vfHkdeZdksa ds jllehdj.kfefr xq.kkad ls izHkkfor ugha gksrh gS 

   (3) vfHkfØ;k dh dksfV vfHkfØ;k osx n'kkZus esa iz;qDr vfHkdkjdksa ds lkUnz.k jkf'k;ksa ds ?kkrksa dk ;ksx gksrh gS 

   (4) vfHkfØ;k dh dksfV ges'kk iw.kZ la[;k gksrh gS 

gy:   (4) 

   çfrfØ;k dk Øe 'kwU; iw.kZ la[;k ;k fHkUukRed dh gks ldrk gS 
 

mnkgj.k: 21 fdlh çfrfØ;k ds fy,] rkieku xq.kkad ¾ 2] fQj çfrfØ;k dh lfØ;.k ÅtkZ ¼kJ esa½ dh x.kuk djsaA 

 gy:   gksus nsuk T1 = 25 °C , T2 = 35 °C  

   log
 −

=  
 

a2 2 1

1 1 2

Ek T T

k 2.303R T T
 

    fn;k x;k: rkieku xq.kkad = 2

1

k

k
= 2 

   T1 = 25 + 273 = 298 k, T2 = 35 + 273 = 308 k, R = 8.314 

   Log2 =  
 

  

aE 10

2.303 8.314 298 308
  

   Ea = 52.897 kJ 
 

mnkgj.k: 22 ,d Å"ek{ksih çfrfØ;k A → B esa A dh lfØ;.k ÅtkZ 17 kJ mol–1 gSA çfrfØ;k dh Å"ek 40 kJ gSA 

foijhr çfrfØ;k B → A ds fy, lfØ;.k ÅtkZ dh x.kuk djsaA 

gy:   çfrfØ;k A → B ds fy,- 

   lfØ;.k ÅtkZ Ea = 17 kJ 

   DH = – 40 kJ 
   DH = Ea(f) – Ea(b) 
   Ea(b) = 17 – (–40)  = 57 kJ 
 

mnkgj.k:23igys Øe dh xSlh; çfrfØ;k ds fy, y‚x k dks tc 1/T ds fo#) Iy‚V fd;k tkrk gS] rks &8000 dh <yku 

ds lkFk ,d lh/kh js[kk feyrh gSA çfrfØ;k dh lfØ;.k ÅtkZ dh x.kuk djsa. 
gy:   vjgsfu;l lehdj.k k = Ae–Ea/RT 



 

jlk;u foKku  

  

    Log k = log – aE 1

2.303R T
 

   tc oØ dks log k vkSj ds chp vkysf[kr fd;k tkrk gS 
1

T
, ,d lh/kh js[kk çkIr gksrh gS- bl js[kk dk 

<yku = – aE

2.303R
 

   rc, aE

2.303R
 = 8000 or Ea = 8000 × 2.303 × 1.987 = 36608 Cal   

 

 

 
 

 

SPOT LIGHT 
➢ çdk'k jklk;fud vfHkfØ;k (PHOTO CHEMICAL REACTION) 

 tks vfHkfØ;k izdk'k dh mifLFkfr esa gksrh gS] izdk'k jklk;fud vfHkfØ;k dgykrh gS] vFkkZr~ vfHkfØ;k,a 

tks va/ksjs esa lEiUu ugha gksrhA 

 mnk-  

  (i)  H2 + Cl2   2HCl  
  (ii) izdk'k la'ys"k.k    
  (iii) n`f"V 
➢ izdk'k jklk;fud vfHkfØ;k esa vfHkdkjd inkFkZ dk izR;sd v.kq ,d DokaVe (,d QksVkWu) dks vo'kksf"kr 

djrk gS rFkk  lfØf;r gksdj mRikn dk fuekZ.k djrk gSA 
➢ izR;sd vfHkfØ;k ds fy, ,d fuf'pr ÅtkZ dh vko';drk gksrh gSA 
➢ izdk'k dh rhozrk ftruh vf/kd gksxh vfHkfØ;k osx mruk vf/kd gksxkA 
➢ bu vfHkfØ;kvksa ds fy, G dk eku /kukRed ;k _.kkRed gks ldrk gSA 
➢ bu ij rki dk dksbZ izHkko ugha gksrk gSA 

 fØ;kfof/k:    Cl2 + hv ⎯→  Cl2* (lfØf;r v.kq) 

 vfHkfØ;k dk izkFkfed in  Cl2* ⎯→  +  

 vfHkfØ;k dk f}rh; in  H2 + Cl ⎯→  HCl + 
 

       Cl2 + H ⎯→  HCl +  
 vfHkfØ;k dk vfUre in  Cl + Cl ⎯→  Cl2 

DETECTIVE MIND 
➢ DokaVe yfC/k ;k DokaVe n{krk (Quantum yield or quantum efficiency) : 

 fdlh izdk'k jklk;fud vfHkfØ;k dh DokaVe yfC/k@n{krk () bl izdkj O;Dr dh tk ldrh gSA 

   

➢ izdk'k jklk;fud vfHkfØ;kvksa ds vuqiz;ksx (Application of Photochemical Reaction) 

 (i) QksVksxzkQh esa     (ii) QksVks fizafVx esa 

 (iii) izdk'k la'ys"k.k esa    (iv) n`f"V esa   

 (v) bysDVªksfud m|ksx esa    (vi) vusd cgqydhdj.k vfHkfØ;kvksa esa 
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