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Kinetics of pinacol rearrangement in high temperature liquid water

GAO Fei, LU Xiuyang
(Department of Chemical and Biochemical Engineering » Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: The kinetics of non-catalyzed pinacol rearrangement in high temperature liquid water was

investigated at 10 MPa and temperature from 180 C to 220 C. Rate constants were evaluated with the first-

order reaction assumption. The activation energy evaluated was 176.4 kJ * mol™'.

The experimental

results demonstrate that non-catalyzed pinacol rearrangement in high temperature liquid water is possible

with high pinacol conversion and pinacolone yield over 80%.
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Fig. 1 Typical GC chromatograph of
product; ethanol (2.213 min),

pinacolone (2.717 min), pinacol (4.398 min)
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Fig. 2 Effects of temperature and residence

time on pinacol conversion
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Fig. 3 Effects of temperature and residence

time on pinacolone yield
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pinacol conversion at 200°C
60
o o o o
a A A A
X sn n 2 A a A
20 0V A =
= ~ A
S o
= an ”
s 4v 2
=1 -
S z
2 an o
s U A initial anaaedentioa /o Tl _ Az
< o liual bUll\uUllllallUlllé L P N A )
R= = £n
[ =TI u a oV
20 [u] "z
A 875
a
0 <N 100 18N 200 250
0 50 100 150 200 250
residence time/min
Fig. 6 Effect of initial concentration on

pinacolone yield at 200 C
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Fig. 8 Evaluation of rate constants

at different temperatures

Table 1 Rate constants evaluated at different temperatures

Rate constant(k) Correlation

Temperature/ C

/min ! coefficient(R?)
180 0.0025 0.9791
190 0. 0055 0. 9881
200 0.0155 0. 9859
210 0.0423 0.9909
220 0.1181 0.9514
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Fig. 9 Arrhenius plot for pinacol rearrangement

in high temperature liquid water
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