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traditional batch reaction system has S 0 | ) 7 i
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difficult to control temperature. ‘
Secondly, the production capacity is Rew material Peristaltic pump

many problems. First of all, it is \ . \f ] _L

bottle

low, and lastly, the reaction time is o
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more. In this work, using diketene g LJ
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and methanol as starting materials, a Ay W Product collection bottle
new method for synthesizing methyl - € O —) [l.l

. . Raw material Pressure M
acetoacetate in a microchannel .

gauge Microchannel pluse Microreactor internal
reactor with variable diameter pulse hybrid structure flow form
o O
stn?cture, wa§ explored. The method ﬁ o oomon —— LI
mainly studied the catalyst type, o

material ratio, residence time, reaction temperature, and catalyst dosage. The best combination of conditions included
sodium methoxide as the catalyst, n(diketene):n(methanol):n(sodium methoxide)=1:1.1:0.02, reaction temperature of
90 °‘C, and residence time of 90 s. Under these conditions, the conversion rate of diketene was 100% and the selectivity
of methyl acetoacetate was 96.8%. Compared with the traditional batch process, the operating mode of the reaction was
updated and the reaction was carried out in an entirely continuous manner. This could achieve continuous automatic
control of the process, thus preventing process fluctuation, unstable product quality and safety concerns caused by
intermittent manual operation. The challenge was to provide reliable guaranty of heat transfer, mass transfer,
environmental protection, and safety. Through process enhancement, precise temperature control, and reduction of
liquid holding capacity, the production of by-products was greatly reduced and the production capacity was
significantly improved. The microchannel reactor showed strong mass transfer and heat transfer conditions, which
strengthened the reaction conditions and completed the reaction in a short time. The safety parameters of the reactor
were good, the liquid holding capacity in the reaction zone was small, no unstable intermediates remained, the system
was closed, the amplification effect was weak, side reactions were lesser, yield was higher, reaction could be precisely
controlled, product quantity increased, there was energy saving and emission reduction, and also quick response to
unexpected situations.
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Table 1 Effects of different types of reactors on the reaction effect
Heat and mass transfer indicator Microchannel reactor Kettle typel®] Jacketed stirred tank!!”)
Heat exchange area per unit volume/(m?/m?) 2500 20~100 2.5~10
Total heat transfer coefficient/[kW/(m3K)] 1700 60~800 1~10
Process and process indicators Microchannel reactor Kettle type Jacketed stirred tank
Safety (reaction liquid holding capacity)/L 4 5300 4000
Material ratio/(molar ratio) 1:1.1 1:(0.95~1.05) 1:1.02
Dwell time/min 1.5 360.0 60.0
Temperature reflex/C 90 33~112 40~100
Catalyst Sodium methoxide Concentrated sulfuric acid ~ Concentrated sulfuric acid
Conversion rate/% 100.0 86.3 83.6
Selectivity/% 96.8 89.2 85.7
Yield/% 96.8 77 71.7
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