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Pinacol rearrangement in CO, enriched high temperature liquid water

LU Xiuyang, REN Haoming, LI Zhun
(Department o f Chemical and Biochemical Engineering , Zhejiang University , Hangzhou 310027, Zhejiang, China)

Abstract: An environmentally benign method to accelerate the pinacol rearrangement in high temperature
liquid water by the addition of CO, was proposed. The effects of CO, initial pressure and temperature on
the kinetics of pinacol rearrangement were studied. The experimental results showed that the reaction rate
could be greatly increased with the addition of CO,. The activation energies evaluated were 81. 1 kJ * mol '
without CO,, and 87.1 kJ -
difference. The main by-product was confirmed to be 2,3-dimethyl-3-butadiene by GC/MS and the possible

mol ' with CQO, initial pressure at 0.2 MPa, which showed no significant

reaction mechanism was proposed.
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Fig. 1 Schematic diagram of experimental apparatus

1—reactor; 2—buffer vessel; 3——safety valve;

V1~V12—high-pressure valve; P1, P2—pressure gauge
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Table 1 Rate constants evaluated at different temperature and initial pressure of CO,

Rate constant/min !

CO; pressure/MPa

180°C 190C 200°C 210C 220°C
0 0. 0046 0.0083 0.0133 0.0185 0.0272
0.1 0. 0064 ND ND ND ND
0.2 0.011 0. 0229 0. 0355 0. 0466 0. 08
0.3 0.0171 ND ND ND ND
0.4 0. 0185 ND ND ND ND

Note: ND-—not determined.
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Fig. 8 Possible reaction mechanism of pinacol rearrangement in CO, enriched high temperature liquid water
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