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Fig. 1 Effects of different catalysts and active

components addition on catalytic reaction
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Fig.3 Effects of reaction temperatures on

yield of DMC
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Fig.6 Effects of different feed ratios on yield of DMC
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Tab.2 Specific surface area, pore size and pore

volume of catalyst

. BET LR MR/ Lz LR
oo (mz'g’]) R~F/nm (cm‘?'g’l)
MgAl, 0, 22.04 18.23 0.117
15% Zn0-MgAL, 0, 22.96 13.96 0. 089
MgO- Al 0, 5.40 31.98 0.028
Zn0-MgO-Al, 0, 7.26 28.96 0.032
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Fig.12 CO,-TPD spectra of catalyst and support
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Fig.13 NH;-TPD characterization of

catalyst and support
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Synthesis of dimethyl carbonate via methanol and vinyl carbonate with

MgAl O, and ZnO catalyst
LIU Qing-jie, LIU Shuai, MU Gui-lin, ZHANG Xin-tang, LIU Shan-shan
(College of Chemical and Biological Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract; Dimethyl carbonate is widely used in the green chemical industry for its unique physical and chemical
properties and poison-free and damage-free characteristics. In the test, the catalytic reaction performance of
synthetic DMC via transesterification of ethylene carbonate (EC) and methanol in the presence of MgAl,O, spinel
and ZnO (Zn-MgAl,0,) catalyst is explored and the influence of ZnO addition and reaction condition for yield of
dimethyl carbonate via reaction of methanol and EC is studied. The result suggests that; The catalytic activity
achieves the optimum condition with 15% of ZnO; when the reaction temperature is 170 C , the catalyst dosage is
4 wi% , feed ratio of n (EC):n (methanol) is 1: 10 and the reaction time is 4 h, the yield of DMC can achieve
95.2% . The conclusion can be drawn that acid position, basic position and specific surface area influence the
catalytic activity obviously through analysis on catalysts with characterization methods of SEM, XRD, BET, CO,-
TPD and NH,-TPD.

Key words: ZnO; MgAl,O, spinel; sol-gel method; dimethyl carbonate; transesterification; catalyst



