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Synthesis process and simulation of propylene carbonate in microreactor
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Abstract: A continuous microreactor process for propylene carbonate (PC) synthesis via coupling reaction
of propylene oxide and CO, was designed using an intramolecular bifunctional catalyst. The effects of
catalyst dosage, reaction temperature, reaction pressure, and molar ratio of CO, to propylene oxide on PC
yield were then investigated. Moreover, the influence of different working conditions on the mixing effect
of propylene oxide and CO, were analyzed based on Fluent simulation of the gas-liquid mixing in the
microchannel. The results showed that propylene oxide could be efficiently converted to corresponding PC
even at mild conditions (120 °C, 1.5 MPa), lower catalyst dosage 0.5%o (based on the amount of substance
propylene oxide, the same below) with a conversion rate of 78% within 30 s. Under the same conditions,
the conversion rate of the microchannel reaction process was 1.8-fold that of the traditional kettle reaction
process, indicating significant enhancement of gas-liquid mass transfer in the designed microchannel
reaction process. The gas disturbance played a key role in gas-liquid mixing.
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