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0.0 0.0120

50.0 0.0101

100.0 0.00846

150.0 0.00710

200.0 0.00596

250.0 0.00500

300.0 0.00420

350.0 0.00353

400.0 0.00296

3.8 xlOs

3.28 xIO-~

2.72 x~O-~

2.28x10-'

1.92 x10v5

1.60 x~O-~

1.34 x1o-5

1.14 xlOS
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0.0120

\
O.Olca  -

k
&I51= . . . . . . . . . . . . . . . .
Phi
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ALAI&m= - - M%l A[Bl&limsl = -
At At

2A --+ B

1 A[4g&l= - - - M% AEBI&nl  = -
2 At A t

a  A + bB + CC + dD

316

&?I31  = 1 At-4
-ii  A t

1 AtBl 1 -NC1- z---z  - = 1 Ata
b At i-  At d At
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Gml ALNO= A[Nff,l- - 1 = ---_  lA[O,]- - 1 = 1 A[ff,Ol
4 At 5 At 4 At 6 At

CM 111

.
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F,(g)  + 2 CQ(g) + 2 FCQ  (g)

n1m~  10.3

aA + bB + CC + dD

&W = k[A]x  [B] . . . . . . . . . . . . . . . . . . (10.6)
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i&l51  = WlP12

hw:u [A] = 1.0 M k%l51,  = k[l.O][l.O]

= k( 1 .O$

~=!IYI%J [A] = 2.0 M

Y
GiJiJu"ob

&,512 = k[2.0][1  .O]

= k(2.OP

&l51, = 2 (&l51,)

&-IM%J  [B] = 1.0 M &51, = k[l .O][l .O]

= k(l.OP

+IM?U [B] = 2.0 M

Y
n'lb

&1511T11,  = k[l.O][2.0]

= k(4.0)

&1512 = 4 (%51,)
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a
~~~~~~~~~~~~,~~  (ad)

iWKA PYIS  B
knd~r*4uoiir  (rdk)

I 0.100 0.100 5.50 ,x IO4

2 0.200 0.100 2.20 x 1o-5

3 0.400 0.100 8.80 x lod

4 0.100 0.300 1.65 x 1O-5

5 0.100 0.600 3.30 x 1o-5
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&lll, 1 k (0.100 Mf (O.lOOMf
= -=

i5ii1212 k (0.200 M)x  (O.lOOM)

ikill 1.65 x IO5 M/s 1
=

ihI 3.30 x IO5 M/s = 2

5.5 x lOa M/s
k =

(O.lOOM )2 (O.lOOM)

= 5.5 x 10' M-'-s-'
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= 44- -

k

,“[Al,  = m
[Al

. . . . .

,,,[Alo  = kt
[Al 2.303

. . . . . . . . . . . . . . . . . . . . .
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&lBhSn”  IO.3  nl3W3lLIcil”all!lJ  dinitrogen pentoxide Lihdfj8%ll&&.lVdJ  f%hFIJ~

%~J&31=  5.1 x loA S-‘d 45 ‘c

2WMg) -9 4NWd  + 0, (9)

CM 111



(n) oinmmi5 In iA] = kt-.
[Al

,n  0.25~  =

[Al
(5.1 x IO4 s-‘)(3.2x60  s)

,n0.25M  =
[Al

0.098

VI = 0.23 M

8inm-m In[Al,  = kt
[Al

,,, 0.25M
0.15 =

(5.1 x IO4  s-‘)t

= &[kl,
k [Ah/2

hz =

0.693= __
k

. . . . . . . . . . . . . . . . . . . . . . . (10.12)
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c-l !?A  =
V

[Al  = &

,,[A],
[Al

= ,,,  PO ’ RT
P.‘RT

kt
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t(s) In P
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300-

IOO- ..,I*
.’

‘ ,

0
IA0 2Ao

I _
3cQ

f w

FrmJ~“u  = 5.05-5.56  = -2.55 x1o-3  i’ = -k
(233-33)s
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1- = 1

[Al
- + k t
[Al,

. . . . . . . . . . . . . . . . . . . . . . (10.14)

1 1-=
[Al,  12 - + bn

[Al,

t1iz =
1

NAI,
. . . . . . . . . . . . . . . . . . . . . . . (10.15)
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(21) mnsamsfi  (10.15)

klM%l  [Ilo = 0.60M

f112

ilHimil [Ilo = 0.42M

G/2

1

HAI,

1=
(7.0xW9  i M.s)(0.60M)

= 2.4 x IO-'OS

1=
(7.0~10-~  / M.s)(0.42M)

= 3.4 x lo-'OS

CM 111 329



2 &I51  = 1k[A]'  & = - +kt
[*lo

CM 111
,
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‘, complex
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k = Ae - E$RT . . . . . . . . . . . . . . . . . . (10.16)

In k =InA-EJRT . . . . . . . . . . . . . . (10.17)
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In k = (-%)($)  + In A

A 4-4 A

Y = m x + b

Ink, = In A - E,/RT, . . . . . . . . . . . . (10.18)

In k2 = In A - E$RT2 . . . . . . . . . . . . (10.19)

HamiT (10.18) - (10.19) ezrc

Ink, - Ink2

In F
2

0.105 760

0.343 790

0.789 810
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Y

.*IL.--...” .“__A  ,---  _^.

-4.51 1.43 x IO3

-3.35 1.37 x lo3

-2.254 1.32 x 1O-3

-1.070 1.27 x IO3

-0.237 1.23 x low3

awitapdcl~iu~u  tviifh -2.09 x IO4  K

fl?l%Jlh  m = -E&R = -2.09 x lo4  K

6 = (8.314JIK.mol)(  2.09 x lo4  K)

= 1.74 x IO5  Jlmol

-1.00 -

*
,c -2.00 -

-3.00 -

-5.00 ;
I .20  x IO” 1.30  x 10-a 1.40x 10-a

IIT(K-')

wm.lYh = -4.00-  (-0.45)

(1.41-1.24)~10-~K-’
= -2.09 x lo4  K
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kl

T1

= 3.46 i IO-*s-l

= 298K

k2 = ?

T2 = 350K

mxmni5  (10.20) In $ =
2

E$*+
I

WI  Wil
,,, 3.46~10-~ = 50.2x103J/mol  1

k, 8.314J/K.mol  (298K-%k’ )

In
3.46~10-~  =

-3.01
k,

k2 = 0.702s“

10.5 nsb1~1dfj%%17  (Reaction Mechanism)

2Wg)+ O,(g)  + NO&d
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&lima1 = k[A]

CM 111



2WAaq) --+ ‘%W  + 02 (cd

ih51  = W-W,l[~-1
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Hz (g)  + 12  (9) + 214  (9)

&n-l = k W21[  M
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bbnwii  [I]‘: &nl  = e D.421  [ 61

d@i%liafJhd  1 :  N20 kl N2+ 0

d@i%lfiauTh~  2 :  N20  +  0 k, N2 + 02
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.2Nz0 + 2 N2 + O2

2h51 = k 1N01

10.6 ~a~~ildfjii%i  (Catalysts)

2KC103  (s) + 2KCI (s) + 30,(g)

A + B  kC +D

A+B ---h C +D

CM 111 3 4 1



@d 10.9
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Hz0 (g)  + C(s) + CO  (9)  + Hz (g)

N2  (9)  + 3f-bk.d -+ 2NK4c.O AH’ = -92.6 kJ
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3HNOdaq) + HNOj(aq)  + H*O(l)  +2NO(g)

Exhaust manifold

Air compressor:
source  of secondary air

\ .”
Catalytic

Tail pipe
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Gl31 = k [CH3COOCPH5]

2=xg)  + 02  (9) + 2SO3bJ)

SO,(g)  + HzW 1 + HSQ(aq)
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Substrate

- -

Enzyme Enzyme-substrate E n z y m e
c o m p l e x

@d  10.12 ~.%WI~N  “Lock and Key” x~~~wII.&~%&%J  Substrate

Reaction progress Reaction progress

(a) (b)
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--
0.147 0.10 0.50

0.127 0.20 0.30

4.064 0.40 0.60

1.016 0.20 0.60

0.508 0.40 0.30
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11.

12.

.,.I I . . , .,,.,..

273
5. _^”  . , , ,  j , . _ ” ~

7.87 x10

298 3.46 xl O5

318 4.98 x106

338 4.87 x107

oinnpY~mriuaJd&%i

2NO(g)  + Cl*(g)  + 2 NOCI(g)
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nnhgwi4 i

H,+NO + N + Hz0 (3

N + NO +N2 + 0 (ii--J)

0 +  H, + Hz0 (1%-J)

nnhp~  2

H, + 2N0 + N20  + H>O (“ai)

N20  + H2 -+ N2  + Hz0 (14-J)

nalfrpd  3

2 N 0  G+  N202 (rui@JGpr%)

Hz + N zoz + N20  + Hz0 (3

N,O + H2 -+  N, + H,O (En)

CM Ill354



Q-9 0.30 0.050 0.050

00 0.30 0.10 0.050

5.7 x 1o-5

P-l) 0.30 0.050 0.10 1.2 x IO4

0) 0.40 0.050 0.20 3.17 x lOA

0) 0.40 0.050 ~0.050 7.6 x 1O-5
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