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1 a
Tab.1 Tranfer coefficienta of the benzene oxidization process

C/mol-L° 1!
T/ 4.471x10° % 8.942x10° % 1.341x10°% 1.789x10 % 2.200x10 2
30 0.914 0.916 0.914 0.909 0.918 0.912
40 0.897 0.915 0.920 0.909 0.938 0.918
50 0.909 0.906 0.925 0.914 0.934 0.918

2.2 —5
“* Temperature: 30°C
—6F + Temperature; 40°C
, ( )  Temparature: 50°C /
, /\——7 i E=155V */
< rpm=4000
(O 3-8 '%/
£ - //:% "
—g} T /
m, . e T
Inl =In[ nFA- ki (E) ] + mInC (2 -1
1.50 1.60V —ul | ‘ |
Ini InC ( 2 ). 1. 498 1. 998 2. 498 2. 998
In(C
m n(C/mM)
Kr 2 3. m 2
1.98, , [1] Fig.2 Plot of the disc dectrode current vs benzene

concentration in eectroyte
Hectrode potentid :1. 55V ,rpm:4 000
2 m
Tab.2 Order of reaction for benzene oxidization process, m

BV
T/
1.50 1.55 1.60
30 1.98 1.87 1.93 1.92
40 2.13 1.99 1.91 2.04
50 2.02 1.97 1.98 1.98
3 Jke/mtstomol !
Tab.3 Rate constant of reaction for benzene oxidizationprocess, ki/ m*- s *- mol~*
EV
T/
1.50 1.55 1.60
30 6.02x10° 8 1.659%x10° 7 3.074%x10° 7
40 1.149x 10" 7 3.251%x10° 7 7.957x10° 7

50 2 609x10" " 6 747 x10° " 1184 7x10° 8
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2.3
G Ko
Ink =Ink®- G/ (RT) (3)
3 ke UT 3.
G K, 4.
4 (Gl KJ-mol* 1) (K/m* s tmol™ 1)
Tab.4 Activation energy( G/ kJ- mol™ %) and stardard rate constant( K/ m*- s *- mol ) for
benzone oxidization process
E/V 1.50 1.55 1.60
G 81.31 78.68 76.77
K° 5.998 x 10° 6.318 x 10° 5.809 x 10° 6.041 x 10°
G Ge —12.5
GC (9] . — — ~E=150V
= —13.5k. T +B =155V
G GC + Ge (4) - ~—— \\ *E =160V
Ge=(1-0) nF(E- K) (5) - )
i
K , E —14.5 _'\ . . \\
K= - 0.242, a \\
—15.5 | -
( E1 EZ) T
\\\"
( Gl GZ) ) ) - —
—16.5 -
a=1- (G- G)/[nF(Ex- E1)] . ‘
(6) 0. 00309 0. 00319 0. 00329
a=092, 1 /T
3 Inks T
( ) Gc Fig.3 Rdationof thelnk and 1/ T with different elec-
(7) : trode potentia for benzene oxidization process
G.=G+(1-a) nF(E- K) (7
G. =159.97 kJ- mol "t
2.4
( m, K° ) Gc
)

| = nFk°C"exp[ - G/ RT]-exp[(1-a) nF(E- K)/ RT]

=3.497 x 10" C?exp[ - 1.5997 x 10° RT]exp[0.468 F( E- 0.242)/ RT]

(8)
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Kinetic Sudy of Hectrooxidation of Benzene

Zhang Xinsheng Ding Ping Da Yingchun Yuan Weikang
(UNILAB Research. Center of Chem. Reaction Eng. ,
East China Univ. of Sci. and Tech. , Shanghai 200237)

Abstract A reaction kinetic study for electrochemical oxidation of benzene was per-
formed on a PbO, rotating disk electrode in 1 mol/L H,SO, agueous solution. The reaction or-
ders, the activation energies and trander coefficient were measured, and the kinetic expresson
was obtai ned.

Key words Hectrooxidation, Benzene, The kinetics of eectrode, A rotating disk
electrode
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