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Abstract: High molecular weight polyether polyols are widely used. However, there is not only a large risk of

reaction heat, but also a long reaction time in its traditional production process by using the semi-continuous

reactor. The microchannel reactor (MCR) has the characteristics of high heat transfer efficiency and process safety,

but the viscous material and high reaction heat release make it difficult to produce the high molecular weight

polyether polyols. In this work, using double metal complex (DMC) as catalyst and n—hexane as solvent, the ring—

opening polymerization of propylene oxide (PO) was carried out in MCR. Polypropylene glycol (PPG) with molecular

weight ranging from 2000 to 8000 was prepared. Effects of reaction conditions, such as flow rate, channel length,

reaction temperature and feed policy, were investigated. It has been found that when the residence time is long

enough, the molecular weight of the produced PPG is basically equal to the theoretical molecular weight. When the
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flow rate of initiator is fixed, an increase in flow rate of monomer will result in the molecular weight distribution
(MWD) first widened and then narrowed. If the tube length is longer, the molecular weight is larger and the MWD is
wider. If the temperature increases, the induction period of the polymerization can be shortened. Using the segmented
feed, it is easier to prepare high molecular weight PPG with higher conversion than using the single feed, but the MWD
is wider. These rules can be explained from the mechanism of PO ring—opening polymerization catalyzed by DMC and
micro—mixing strength of materials in MCR. The lower the micro—mixing strength, and the smaller the rate ratio of

chain transfer to chain propagation in polymerization, the wider the molecular weight distribution is.

Key words: microchannels; ring—opening polymerization; preparation; polypropylene glycol; high molecular weight;
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Table 1 Experimental conditions for PO solution

polymerization in MCR

Group® HEEIEREL RRRAE/SC MCREEK /M Qpp>/(ml/min)

A 2 130 16 1.0
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Fig.2 The conversion and number—average molecular weight of

samples produced by experiments in Group B
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