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Kinetics of Polycarbonate Synthesis in Supercritical Impinging Stream Reactor
Xiao Yang, Wei Ji
(Key Laboratory of Catalysis and Material Science of the State Ethnic Affairs Commission & Ministry of Education,
South-Central University for Nationalities, Wuhan 430074, China)

Abstract : The kinetics of polycondensation reaction for polycarbonate(PC) synthesized by transesterification between
bisphenol-A(BPA)and diphenyl carbonate(DPC) in supercritical impinging stream reactor were investigated. In order to eliminate
the internal and external diffusion resistance of small molecule by product phenol, and ensure that the kinetics is controlled by the
rate of the forward transesterification reaction, the prepolymer particle size and flow rate of CO, were chosen to ensure that the mass
transfer resistance of phenol were negligible. The experimental results show that, the effect of internal phenol diffusion resistance on
overall reaction rate can be negligible as prepolymer particle size is lower than 0.143 mm, and the effect of external phenol diffusion
limitations can be negligible as CO, flow rate is up to 15 mL /min. In the first 6 hours, the polymerization of PC is an elementary
reaction with an order of 2, and the apparent forward reaction kinetics constants were determined at temperatures from 90 °C to 130
°C, and pressure of 12 MPa, the apparent activation energy is 46.2 kJ/mol.
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