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ZF;FIl6S UlTSL 

 

5|l@IF VG[ J[U VR/F\S o 

 

#  5|l@IF o RP o DF8[ R GL ;F\2TFDF\ YTM 38F0M P GL ;F\2TFDF\ YTF JWFZF H[8,M CMI K[4 H[GM VF,[B GLR[ 5|DF6[ 
VF5L XSFI o 

       

#  HIF\4 k6 lGXFGL 5|l@ISGL ;F\2TFDF\ YTM 38F0M VG[ WG lGXFGL GL5HGL ;F\2TFDF\ YTM JWFZM ;}RJ[ K[P p5ZF\T ;}+ 

5|DF6[ T[GM V[SD ;F\2TFP;DI
-1
 YFIP 

#  5|l@IF o aA +bBcC + dD o DF8[ 5|l@IS A TYF B GL DM, ;\bIF VG]@D[ a VG[ b TYF GL5H C  TYF D GL DM, 
;\bIF VG]@D[ c VG[ d CMI TM4  

    HIF\4 a + b = 5|l@IF @DP 

  

  

@D 5|l@IFGM @D K GM ;[Sg0DF\ V[SD K GM ;FDFgI V[SD 

1 X}gI @DGL 5|l@IF DM,Pl,8Z
-1
 ;[Sg0

-1
 DM,Pl,8Z

-1
 ;DI

-1
 

2 5|YD @DGL 5|l@IF ;[Sg0
-1
 ;DI

 -1
 

3 l‹TLI @DGL 5|l@IF sDM,Pl,8Z
-1
f

-1
 ;[Sg0

-1
 sDM,Pl,8Z

-1
f

-1
 ;DI

 -1
 

4 n @DGL 5|l@IF sDM,Pl,8Z
-1
f

1-n
 ;[Sg0

-1
 sDM,Pl,8Z

-1
f

1-n
 ;DI

 -1
 

 

 

5|l@IF VG[ T[GL VFcJLSTF o 

 

#  5|l@IFGF 5ZDF6]íVFIG S[ V6]GL H[ ;\bIF 5|FZ\lES 5|l@IFDF\ EFU ,[ VG[ V[SL ;FY[ VY0FD6 VG]EJL 5|l@IF VG]EJ[ 

T[G[ T[ 5|l@IFGL VFcJLSTF SC[ K[P 

 

;\Sl,T J[U lGID o 

 

#  X}gI @DGL 5|l@IF o < X}gI @DGL 5|l@IF DF8[ 5|l@IFGM J[U VR/F\S 5|l@ISGL ;F\2TFGF X}gI 3FTF\SGF ;D5|DF6DF\ CMI 

K[P 

t [R]   [P]

t [R]   [P]

t = t  - t [R] = [R]   [R]

[P] = [P]   [P]

r  = 

1 1 1

2 2 2

2 1  2 1  

2 1   

av

 ;DI[ 5|l@IS VG[ GL5HGL ;F\2TF VG]@D[ VG[

 ;DI[ 5|l@IS VG[ GL5HGL ;F\2TF VG]@D[ VG[

HIFZ[  YFI tIFZ[4 VG[ 

                      YFIP

VFYL4 ;Z[ZFX 5|l@IF NZ o 

 



[R]
t

- = +
[P]
t

5|l@IS 

GL5H

;
F\2
T
F 

;DI 



5|l@IF J[U = 
d[A]
dt

-
1
a

d[B]
dt

= -
1
b

d[C]
dt

1
c

d[D]
dt

= +
1
d= + =  K[A]  [B]

a b

 K = 
< 5|l@IF J[U 

[A]  [B]
a b =

;F\2TF

;DI è ;F\2TF
n  ;F\2TF ;DI

-1 (1-n)
.
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  < 5|l@IF o RP o DF8[ 5|l@IF J[U4

 

  < VFD4 ;F\2TF lJ~† ;DIGM VF,[B NMZJFDF\ VFJ[ TM4 -F/ê-K VG[ VF\TZK[Nê[R]0 \ D/[P 

  < VW”<VFI]qI ;DI o 

   SM.56 5|l@IF NZdIFG 5|l@ISGL ;F\2TF V0WL YJF DF8[ ,FUTM ;DI VW”<VFI]qI ;DI K[P 

   p5ZGF ;DLSZ6DF\ t = t/2 D}STF4 

    

  < VYF”T® X}gI@DGL 5|l@IFGM VW”VFI]qI ;DI 5|l@ISGL D}/ ;F\2TFGF ;D5|DF6DF\ CMI K[P 

#  5|YD @DGL 5|l@IF o < 5|YD @DGL 5|l@IF DF8[ 5|l@IFGM J[U VR/F\S 5|l@ISGL ;F\2TFGF V[SD 3FTF\SGF ;D5|DF6DF\ 

CMI K[P 

  < 5|l@IF o RP o DF8[ 5|l@IF J[U4 

    

  < VFD4 ;F\2TF o log[R]t o lJ~† ;DIGM VF,[B NMZJFDF\ VFJ[ TM4 -F/ê  VG[ VF\TZK[N 

êlog[R]0 D/[P 

  < VW”<VFI]qI ;DI o 

   SM.56 5|l@IF NZdIFG 5|l@ISGL ;F\2TF V0WL YJF DF8[ ,FUTM ;DI VW”<VFI]qI ;DI K[P 

   p5ZGF ;DLSZ6DF\ t = t/2 D}STF4 

    

  < VYF”T® 5|YD@DGL 5|l@IFGM VW”VFI]qI ;DI 5|l@ISGL D}/ ;F\2TFYL :JT\+ CMI K[P 

 

VFEF;L 5|YD @DGL 5|l@IF o 

#  VFEF;L 5|YD@DGL 5|l@IFo A[ H]NF H]NF 5|l@ISMGF ;\NE”[ S[8,LS 5|l@IFVM 5|YD @DGL CMI K[4 H[DF\ V[S 5|l@ISGL ;F\2TF 

ALHF 5|l@ISGL ;ZBFD6LDF\ 36L VMKL CMI K[ sNFPTP 5F6L ;FY[ YTL 5|l@IFVMf H[DF\ VFJF 

HIF\4  ;\S,G VR/F\S4 

T[G]\ D}(I  ;DIGL ;F\2TF p5ZYL GSSL YFI K[P

C =
t = 0

d[R]
dt

- = K[R]  = K     
0

  +  d[R] = - Kdt      DF8[ ;\S,G SZTF\4

  [R] = - Kt + C      

5|l@IF J[U = 

  [R]  = - K(t=0) + C = C      0

  [R] = - Kt +         

 

(y=mx + c ):J~5[R]0

  K  =         

 

[R]0- [R]

t
;DI

5
|l@
I
S
G
L 
;
F\2
T
F

-F/
ê -K

[R]0

   CJ[4 [R] = - Kt + C       t  =         

 

 

[R]0- [R]

K
 t   =         

 

 

[R]0- [R]

K1 2

2 t   =         

 

 

[R]0- [R]

K1 2

2  t   =         

 

 

[R]0- [R]

K1 2

2

2

 t   =         

 

 

[R]0

2K1 2

d[R]
dt

- = K[R]                                                              DF8[ ;\S,G SZTF\4

  ln[R] = - Kt + C    DF8[ p5Z D]HA4  ;DI[  t = 0 C = ln[R]0

5|l@IF J[U = =  K[R]
d[R]
dt

- =  K dt
d[R]
[R]

-

  K =   

  ln[R] = - Kt + [R]     0                          (y=mx + c ):J~5ln  

[R]0

[R]
2.303

t log  K =   
[R]0

[R]
1
t

ln
10

2.303
- K

  K =   
[R]0

[R]
2.303

t log
10

2
[R]

2

  t =   
[R]0

[R]
2.303

K log
10

 t   =         

 

 1 2 t   =         

 

 1 2

[R]02.303
K log 10

 t   =         

 

 1 2
 t   =         

 

 1 2

2.303
K log  (2.00)10

 t   =         

 

 1 2
 t   =         

 

 1 2

2.303
K (0.3010)  t   =         

 

 1 2
 t   =         

 

 1 2

0.693
K
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5|l@ISGL ;F\2TFG[ VR/ U6L T[G[ U6TZLDF\ ,[JFDF\ VFJTL GYL VG[ OST AFSLGF 5|l@ISGL 

;F\2TFG[ H U6TZLDF\ ,[JFDF\ VFJ[ tIFZ[ T[ 5|YD@DGL 5|l@IF AG[ K[4 VFJL 5|l@IFVMG[ VFEF;L 

5|YD@DGL 5|l@IF SC[ K[P 

  < NFPTP V[:8ZLSZ6GL 5|l@IFP H[DF\ 5F6LGL ;F\2TF AN,FTL GYLP 

 

5|l@IFGM @D GSSL SZJFGL ZLTM o 

 

#  ;\Sl,T J[U ;DLSZ6GL 5†lT o 

   X}gI@D VG[ 5|YD @DGL 5|l@IFVM DF8[ T[DGF J[U<VR/F\SGF ;DLSZ6MGM p5IMU SZL T[DF\ T[GF 

D}(IM D}STF\ HM T[G]\ ;DFWFG YFI TM T[ D]HA T[ @DGL 5|l@IF GSSL SZL XSFI K[P 

   sVF p5ZF\T4 VF,[BGL ZLT 56 VF H ZLT[ JF5ZL XSFI K[Pf 

 

#  VM:JF(0GL lJ,UG 5†lT o 

   HIFZ[ 5|l@IFDF\ V[S SZTF\ JW] 5|l@ISM CMI tIFZ[ VgI 5|l@ISMGL ;F5[1DF\ SM. V[S 5|l@ISGL 

;F\2TF B}A JWFZ[ 5|DF6DF\ ZFBL VMKL ;F\2TFJF/F 5|l@ISGL ;F5[1DF\ T[G[ ;}lRT SZL T[GF DF8[ 

5|l@IF J[U GSSL SZL @lDS VF ZLT[ AWF 5|l@ISM DF8[ V[S ALHFGL ;F5[1DF\ 5|l@IFJ[U XMWL 

;DU| 5|l@IF DF8[ 5|l@IF@D GSSL SZJFDF\ VFJ[ K[P 

 

#  VFW”<VFI]qI ;DI 5†lT o 

   VF ZLT ;F{YL ;Z/ K[4 H[DF\ H[ T[ @DGL 5|l@IFVM DF8[ T[DGF VW”<VFI]qI ;DIGF ;DLSZ6DF\ 

H[ T[ D}(IM D}SL T[ ;DLSZ6G]\ ;DFWFG SZL 5|l@IFGM @D GSSL SZJFDF\ VFJ[ K[P 

 

VFC”[lGI;G]\ ;DLSZ6 o 

 

#  5|l@IFVMGF J[UVR/F\S TF5DFGGF JWFZF ;FY[ DCN®V\X[ JW[ K[P VF AFAT VFC”[lGI;GF ;DLSZ6G[ VFWFZ[ TFZJ[, K[P 

 HM K = J[UVR/F\S4 A = VFC”[lGI; VR/F\S4 R = JFI] VR/F\S4 Ea = ;l@ISZ6 pHF” VG[ T = lGZ5[1 TF5DFG CMI TM 
VFC”[lGI; ;DLSZ6 GLR[ 5|DF6[ VF5L XSFI o 

 

  

 

#  H]NF H]NF TF5DFG[ J[UVR/F\SGFD}(IMG[ VFWFZ[ lnK lJ~† 1/T GM VF,[B NMZJFDF\ VFJ[ TM ;LWL Z[BF D/[ K[P H[GM -F/ 

 H[8,M CMI K[P  p5ZF\T4 VF ;DLSZ6G[ VFWFZ[4 SCL XSFI S[4 J[UVR/F\S TF5DFGGF 3FTF\SLI 5|DF6DF\ JW[ K[P  

 DM8F EFUGL 5|l@IFVM DF8[ 10K TF5DFGDF\ JWFZM SZTF\ 5|l@IF J[U ,UEU AD6M Y. HFI K[P VFGM VY” V[D YFI S[4 
SM. WSSM DFZGFZL pHF” sN[C,Lh pHF”f V6]VMGL 5|l@IF DF8[ H~ZL AG[ K[P GLR[GL VFS’lTDF\ UF-<SF/M EFU VF pHF” NXF”J[ 

K[ o 

 

K =  A e 
- Ea/RT

  lnK = lnA -     Ea
RT   2.303logK = 2.303logA -     Ea

RT

  logK = logA -     Ea
2.303RT

  logK = logA -     Ea
2.303R(  )

1
T

- Ea
2.303RT

VY0FD6 VG]EJTF NZ[S V6]VMGM V\X H[ H]NL H]NL UlTH pHF” 

WZFJ[ K[P H[ NXF”J[ K[ S[4 ;Z[ZFX ;F5[1 UlTH pHF” WFZ6F 5|DF6[ 

JW[ K[P VG[ VY0FD6 5FDTF\ V6]VMGL ;\bIF H[ ;F5[1 UlTH pHF” 

WZFJ[ K[ T[G[ E* J0[ NXF”JFI K[P VYF”T® Ea =NA E*  

HIF\4 NA = V[JMU[0=M VF\SP 
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#  A[ H]NF H]NF TF5DFG T1 VG[ T2 DF8[ p5ZG]\ ;DLSZ6 ,FU] 5F0TF4 

  

 

pqDFXMQS VG[ pqDF1[5S 5|l@IFVM o 

 

 

 

#  VY0FD6 l;†F\T 5|DF6[4 5|l@IS V6]VM HIFZ[ 5|l@IF SZJF DF8[ V[SALHFGL G_S VFJ[ tIFZ[ T[DGL JrR[G] \ V\TZ 38T]\ 

HFI K[ VG[ T[DGL ˜:YlTH pHF” JWTL HFI K[P VFJF V6]VM JrR[ VY0FD6 S[ ;\3FT YJFYL T[VM V[SALHFGL ;FY[ 

HM0F.G[ VlT V(5_JL ;\SL6” V6]GL ZRGF SZ[ K[P H[ DCàD ˜:YlTH pHF” WZFJT]\ CMI K[P H[G[ ;l@IS’T ;\SL6” 56 SC[ 

K[P H[DF\ VlT lGA”/ A\W CMI K[ VG[ 5MT[ V(5_JL CMJFYL T[DF\GF A\W VF\NM,G UlTG[ SFZ6[ T}8L HTF\ GL5H S[ D}/ 

5|l@IS D/[ K[P  

#  VCL\IF4 pt5gG YTL GL5HGF V6]VM H[D H[D N}Z HFI T[D T[D ˜:YlTH pHF” 38TL HTL CMJFYL gI]GTD ˜:YlTH pHF”DF\ T[ 

5lZ6D[ K[P H[GF A[ lJS(5M CM. XS[ K[ o 

 1P HM GL5HGL gI}GTD ˜:YlTH pHF” 5|l@ISMGL S], ˜:YlTH pHF” SZTF\ JWFZ[ CMI TM 5|l@IF pqDFXMQS AG[ K[P 

 H = HP – HR  =  WG D}(I4 VG[ T[YL4  Ea > Ea’ 
 2P HM GL5HGL gI}GTD ˜:YlTH pHF” 5|l@ISMGL S], ˜:YlTH pHF” SZTF\ VMKL CMI TM 5|l@IF pqDF1[5S AG[ K[P 

 H = HP – HR  = k6 D}(I4 VG[ T[YL4  Ea < Ea’ 
 
 
 

pˆL%T 5|l@IFVM o 

 

 
 #  pˆL%T 5|l@IFVMDF\ pˆL5S 5MT[ 5|l@IFDF\ EFU ,[TM GYL 5Z\T] 5|l@IFGM J[U JWFZ[ K[P T[G]\ SFI” 5|l@ISM ;FY[ ;\IMHF. 

DwIJTL” ;\IMHG AGFJJFG]\ K[P H[G[ ;\@F\lT VJ:YF SC[ K[P T[DF\ T[ ,F\AM ;DI 8SL XST]\ GYL VG[ lJWl8T YFI K[P H[YL 

T[GF lJ38GG[ V\T[ IMuI GL5H VYJF D}/ 5|l@ISM 5FKF D/[ K[P 

 #  pˆL5S 5|l@IFG[ V[S J{S˜(5S DFU” SF-L VF5[ K[P H[YL ;l@ISZ6 pHF”DF\ 38F0M YFI K[ VG[ 5|l@IFGM pHF” 38[ K[ VG[ 

5|l@IF h05YL GL5HDF\ 5lZ6DJF TZO VFU/ JW[ K[P VFD4 pˆL5SG]\ D]bI SFI” ;l@ISZ6 pHF” 38F0JFG]\ K[P 

Ea

T TF5DFG[
V6]VMGM V\X

T+10 TF5DFG[
V6]VMGM V\X

V
6
]V
MG
M 
V
\X

UlTH pHF"

  logK = logA -     Ea
2.303R(  )

1
T

  logK  = logA -     1
Ea

2.303R(  )
1
T1

  logK  =      2 - logK1

- Ea
2.303R(        )

1
T2

VG[     logK  = logA -     2
Ea

2.303R(  )
1
T2

1
T1

-   log       =      Ea
2.303R

(        )1
T1

1
T2

-K2

K1

Ea Ea'

˜:
Y
lT
H
 
p
H
F"

5|l@IF V1

 H = Ea' - Ea  o WG D}(I

Ea Ea'

˜:
Y
lT
H
 
p
H
F"

5|l@IF V1

 H = Ea - Ea'  o k6 D}(I

pqDFXMQS 5|l@IF pqDF1[5S 5|l@IF
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<o 5|xGMàZ o<  

 

o lJEFU < A o 

  

!P 5|YD @DGL 5|l@IF DF8[ J[U VR/F\SGM V[SD ,BMP 

ZP X}gI @DGL 5|l@IF DF8[ J[U VR/F\SGM V[SD ,BMP 

#P l‹TLI @DGL 5|l@IF DF8[ J[U VR/F\SGM V[SD ,BMP 

$P n<@DGL 5|l@IF DF8[ J[U VR/F\SGM V[SD ,BMP 

5P lJlXq8 J[U VR/F\S SMG[ SC[JFI m 

^P VFcJLSTF V[8,[ X]\ m 

&P VW”<VFI]qI ;DI V[8,[ X]\ m X}gI @DGL 5|lS|IF DF8[ T[G]\ ;}+ ,BMP 

*P X}gI @DGL 5|lS|IF DF8[ ;F\2|TF lJ~wW ;DIGM VF,[B S[JM D/[ m 

(P N[C,Lh pHF” SMG[ SC[JFI m 

!)P pHF” VJZMW V[8,[ X]\ m 

!!P tJlZT J[U SMG[ SC[JFI m 

!ZP ZF;FIl6S UlTSLDF\ 5|l@IF J[U S. ZLT[ NXF”JFI K[ m 

!#P 2NO
(g)

 + O
2 (g)

    2NO
2 (g)
 o 5|l@IF DF8[ 5|l@IF J[U VR/F\S ,BMP 

!$P ZF;FIl6S UlTSLGM VeIF; S[JL 5|l@IFVM DF8[ D]xS[, K[ m 

!5P ZF;FIl6S UlTSLG]\ 7FG X[DF\ p5IMUL K[ m 

!^P 5|lS|IF @D SMG[ SC[JFI m 

!&P 5|l@IF J[U VR/F\SG]\ D}(I XFGF p5Z VFWFlZT K[ m X[GF 5Z VFWFZ ZFBT]\ GYL m 

!*P S. 5|l@IFVMG[ TtJ IMUlDlTI 5|l@IFVM SC[ K[ m 

!(P 5|l@IF J[U VG[ ;l@ISZ6 pHF” JrR[GM ;\A\W H6FJMP 

Z)P 5|l@IF @D GSSL SZJFGL lJlJW ZLTMGF GFD VF5MP 

Ea

Ea'

˜:
Y
lT
H
 
p
H
F"

5|l@IF V1
pˆL%T 5|l@IF

;
FN
L 
5
|l@
I
F

p
ˆL
5
SL
I 
5
|l@
I
F
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Z!P pHF”<VJZMW VG[ 5|l@IF J[U JrR[ S[JM ;\A\W K[ m 

ZZP VFEF;L 5|YD @DGL 5|l@IF SMG[ SC[JFI m 

Z#P VW”<5|l@IF ;DI V[8,[ X]\ m 5|YD @DGL 5|l@IFG[ VFWFZ[ T[ ;DHFJMP 

Z$P 5|l@IF DF8[ ;Z[ZFX NZGM V[SD H6FJMP 

Z5P 2NO
(g)

 + Cl
2 (g)

    2NOCl
 (g)
 o 5|l@IF DF8[ lJS,G J[U ;DLSZ6 VF5MP 

Z^P ;\Sl,T J[U lGID S. ZLT[ p5IMUL K[ m 

Z&P ;\Sl,T J[U lGID ‹FZF X]\ HF6L XSFI K[ m 

Z*P X}gI @DGL 5|l@IFVM SIF 5|SFZGL 5|6F,LVMDF\ YTL HMJF D/[ K[ m 

Z(P ZF;FIl6S UlTSLGF VeIF; DF8[ SIF A[ l;†F\TM HF6LTF K[ m 

#)P ;l@IS’T ;\SL6” V[8,[ X]\ m 

#!P 5|l@ISMGF V6]VM JrR[ 5|l@IF YJF DF8[GL VFJxISTFVM ,BMP 

#ZP VFEF;L 5|YD @DGL 5|l@IFGL ;DH}lT VF5MP 

##P 5|l@IF J[U V[8,[ X]\ m 

#$P X}gI @DGL 5|l@IF ;DHFJMP 

#5P 5|YD @DGL 5|l@IF DF8[ J[U<VR/F\S sKf VF,[B wJFZF S. ZLT[ D[/JL XSFI m 

#^P VW”<5|l@IF ;DI V[8,[ X]\ m 5|YD @DGL 5|lSIF DF8[GM VW”<5|l@IF ;DI T[DF\ X~VFTGL ;\F2|TFYL 

 S. ZLT[ :JT\+ K[ m 

#&P ;l@ISZ6 pHF” V[8,[ X]\ m 5|l@ISMGF V6]VM JrR[ 5|l@IF YJF DF8[ H~ZL 5lZl:YlTVM ,BMP 

#*P pˆL5SGF p5IMUYL 5|l@IF J[U JW[ K[ < ;DHFJMP 

 

o lJEFU < B o 

  

!P ZF;FIl6S 5|l@IFGF J[UG[ V;ZSTF” 5lZA/M H6FJMP 

ZP 5|l@IF o  R    P o DF8[ ZF;FIl6S 5|l@IF J[U ;DHFJMP 

#P 5|YD @DGL 5|l@IF DF8[ J[U VR/F\SG]\ ;DLSZ6 TFZJMP 

$P VFC”[lGI; ;DLSZ6 VF5L T[GF ‹FZF ;l@ISZ6 pHF” S[JL ZLT[ GSSL YFI K[ T[ ;DHFJMP 

5P X}gI @DGL 5|l@IF DF8[ ;\Sl,T J[U ;DLSZ6 VG[ VW”<5|l@IF ;DI D[/JMP 

^P ;DHFJM o ;l@ISZ6 pHF”P 

&P pqDFXMQS TYF pqDF1[5S 5|l@IF DF8[ ;l@ISZ6 pHF” TYF V[gYF(5LGL RRF” SZMP 
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*P 5|l@IFGL SFI”<5|6F,L ;DHFJMP 

(P VY0FD6 l;†F\TGF VUtIGF D]ˆFVM VF5MP 

!)P  pqDFUlTXF:+GL DIF”NF H6FJL ZF;FIl6S UlTSLGM VeIF; S. AFAT[ p5IMUL K[ T[ H6FJMP 

 

o NFB,F o 

  

1. 600K TF5DFG[ 5|l@IF o Cl2(g) + 2NO(g)    2NOCl(g) DF8[ lJS,G J[U GSSL SZJF SZFI[,F +6 5|IMUMGF 

GLR[ D]HA 5lZ6FD K[P TM4 VF 5|l@IFGM lJS,G J[U lGID4 5|l@IFGM @D VG[ lJlXq8 J[U VR/F\S 

XMWM o    

5|IMUGM @D 

5|l@ISMGL D}/ ;F\2TF 

sDM,Pl,8Z 
-1
f 

 

5|l@IFGM D}/J[U 

-d[Cl2]/dt 

DM,Pl,
 -1
;[

 -1
 

Cl2(g) NO(g) 

1 0.06 0.03 0.0054 

2 0.006 0.08 0.0384 

3 0.02 0.08 0.0128 

        sHP J[U  o -d[Cl2]/dt =K[Cl2]
X
[NO]

Y
  4 5|l@IF @D o 1+2 = 3 4 K = 100 DM,Pl,

 -1
;[

 -1
f 

2. 5|YD @DGL V[S 5|l@IFDF\ 5|l@ISMGL ;F\2TF 0.08 M YL 38LG[ 0.06 M YTF\ 45 lDlG8GM ;DI ,FU[  

 K[ TM4 VW”<5|l@IF ;DI U6MP       sHP 108.4  lDlG8f 

3. 30 0;[P TF5DFG[ YTL 5|YD @DGL V[S 5|l@IFDF\ 5|lS|ISGL ;F\2|TF 40 lDlG8DF\ 50% 38[ K[ TM T[GM  

 5|l@IF J[U VR/F\S U6MP       sHP 1.732 X 10 -2  lDlG8-1f 

4. N
2
O

5
 GL ;F\2|TF 1800 ;[Sg0DF\ 0.25 M YL 38LG[ 0.1 M YFI TM VW”<5|l@IF ;DI U6MP VF 5|l@IF  

 75 % 5}6” YJF DF8[ S[8,M ;DI ,FUX[ m      sHP 1386  ;[Sg04 2770 ;[Sg0f 

5. HM 5|l@IFGM J[U 298 K YL 308 K TF5DFG JWFZTF AD6M YFI TM ;l@ISZ6 pHF” U6MP  

                 sHP 1.264 X 10 4 S[,ZLf 

6. V[S 5|l@IFGM J[U<VR/F\S 536 K  VG[ 556 K TF5DFG[ VG@D[ 7.5 X 10 -4 VG[ 3.5 X 10 -3 DM,-1l,8Z-1 

 ;[Sg0-1 CMI TM 5|l@IFGL ;l@ISZ6 pHF” U6MP          sHP 45637  S[,ZLf 

7. 5|YD @DGL V[S 5|lS|IFGM 30 0;[P TF5DFG[ J[U VR/F\SG]\ D}(I 7.0 X 10 -7 lDlG8-1   K[P HIFZ[ 57  0;[P  

 TF5DFG[ J[U VR/F\SG]\ D}(I 9.0 X 10 -4 lDlG8-1 YFI K[4 TM 127 0;[P TF5DFG[ 5|l@IFGM J[U VR/F\S

 S[8,M YX[ m            sHP 0.9956  lDlG8-1f

8. 5|YD @DGL V[S 5|l@IFG[ 15% 5}ZL YJF DF8[ ,FUTM ;DI 20 lDlG8 CMI TM4 T[G[ 75% 5}6” YJF DF8[

S[8,M ;DI ,FUX[ m            sHP 170.85  lDlG8f


