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Synthesis of N-vinyl pyrrolidone by acetylene process in a microreactor
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Abstract: Vinylation reaction of 2—pyrrolidone with acetylene to synthesize N-vinyl pyrrolidone was
successfully implemented in a microreactor, which had the advantages of the intrinsic safety of acetylene
and intensified gas—liquid mass transfer. To realize the efficient transformation of the reactants, the liquid
phase was recycled to obtain the sufficient gas—liquid contact time. The effects of reaction temperature,
KOH content, internals in the microreactor and acetylene purifier on vinylation reaction with the recycled
liquid phase were investigated in detail. The results showed that both reaction temperature and KOH
content had significant effects on the selectivity to N-vinyl pyrrolidone. The higher reaction temperature
and higher catalyst content caused the reduction of the selectivity seriously, among which a better result
of >95% selectivity to NVP can be achieved by comprehensive control of these two operation conditions.
The application of internals improved the mixing efficiency and promoted the gas—liquid mass transfer
rate evidently. As a comparison, the yield of NVP was increased by 28.7% (without promoters) against the
semi—continuous process in autoclaves, and the reaction time was shortened as well.
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