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Fig. 1 Plot of In( A, = A=) vs time ¢ at 35°C Fig. 2 Plot of kas vs [CsHioO] at different temperatuers
[DTC] =6.59 x 10 mol- L~' [DTC] =6.59 x 10 “mol- L~'
[TeOi ] =1.0x 10 *mol- L' [OH] =0.1 mol- L
[OH"]=0.1mol- L', I=0.125 1=0.125
a: [CsHiO] =3 x107% mol- L~! [TeOi" ] =1.0x10* mol- L~
b: [CeHi00O] =5 %1073 mol- L~!
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Table 1 Dependence of ko, (10’s™') on TeOi™ at Diffenert Temperature

10°[TeOi 1/ (mol- L°")

T/C a” b* re
0.1 0.3 0.5 0.7 1.0

25 4.32 2.94 2.35 1.96 1. 60 20.15 43287 0.9977

30 4.98 3.45 2.70 2.25 1.77 16.57 40098 0.9996

35 6.71 4.23 3.56 2.83 2.23 12.50 32463 0.9968

40 9.52 6.25 4. 88 4.17 3.13 8.55 23139 0.9978

[DTC] =6.59 x 10 mol- L' [OH]=0.1 mol- L™" [CeHi00] =5 x10mol- L' I=0.125

#: a(intercept), b(slop), r(correlation coefficient) for the linear regression of 1/ k. vs [TeOs’ " |
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Table 2 Influence of Variation of [OH~] and I on ks
10[OH" ]/ (mol- L~') 10°[Te03" ]/ (mol- L") 101 10% ki /57!
0.1 1.0 1.25 10. 87
0.3 1.0 1.25 19.99
0.5 1.0 1.25 24. 30
0.7 1.0 1.25 27.03
1.0 1.0 1.25 32.13
0.5 1.0 0.5 28.74
0.5 1.0 1.0 27.48
0.5 1.0 1.5 23.62
0.5 1.0 2.0 22,11
0.5 1.0 2.5 21.24
[DTC] =6.59 x 10 “mol- L' [CsH100] =5 x10*mol- L~' =40%C.
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Table 3 Rate Constants, Equilibrium Constants and Activation Parameters
t/°C 25 30 35 40 activation parameters(25°C )
k/(mol™' L- s7') 9.76 12.07 16.00  23.39 Ea* =42 kJ- mol ™', AH” =40 kJ- mol '
10K™* 4.73 4.13 3.85 3.69 AS"=-84] K" mol™', AF” =17 kJ- mol™'

*:1r=0.99, a=20.37, b = - 5045 for the linear regression of Ink vs 1/ T

* % : contribution of water was not counted
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Kinetics and Mechanism of Oxidation of Cyclohexanone by
Diorthotelluraocuprate (I Complex Ion in Alkaline Medium

SONG Wen-Yu LIU Hong-Mei
( Department of Chemistry, HeBei University, Baoding 071002)

The kinetics of oxidation of cyclohexanone by Diorthotelluraocuprate () complex ion was studied
spectrophotometrically in alkaline medium in a temperature range of 25 ~40°C. The reaction rate
showed first order dependence both in oxidant and cyclohexanone. It was found that the pesudo first
order([ CsHioO] = [DTC]) rate constant k.. increases with the increase in [OH ] and decreases
with the increase in [TeOi™] . A week negative ionic strength effect was observed. Under the pro-
tection of nitrogen the reaction system can induce polymerization of acrylamide. A reasonable
mechanism involving free radical has been proposed. All the experimental phenomena can be ex-
plained by the equation derived from the mechanism. The preequilibrium constants and rate constants

of the determining step along with the activation parameters were evaluated.

Keywords: diorthotelluraocuprate () cyclohexanone redox reaction

kinetics and mechsnism



