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A study on synthesis of glycerol carbonate from carbon dioxide and glycerol over

base catalysts
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(1.Guangxi Academy of Science, Nanning 530007, China; 2. State Key Laboratory of Coal Conversion,
Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China)

Abstract: Glycerol carbonate is synthesized from carbon dioxide and glycerol in the presence of acetonitrile with different
inorganic bases and organic bases as catalysts. The results indicate that the yield of glycerol carbonate appeares to be dependent
on the basicity, and the strong bases are favorable for the reaction due to their spontaneous ability for the hydrolysis of CH;CN.
Among the catalysts, Cs,CO; and TBD exhibit the highest catalytic activity, respectively. Further investigations on the role of
CH;CN show that acetonitrile, in the reaction, not only acts as the solvent but also the dehydrating reagent to take away partially
the water produced in the reaction and then the thermodynamic equilibrium is shifted to improve the conversion of glycerol and

the yield of glycerol carbonate. At the same time, the experimental results show that solvation of CH;CN has a very important

effect on the reaction of carbon dioxide and glycerol.
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Cs,CO; . CsOH, K,CO, . KOH, Na,CO5 , NaOH ., KCI ,
KBr.KF.KI.K;P0,.K;S0,.KNO;.1,5,7- = & % 3 H
[4,4,0]3%-5-4% (TBD) .1,8-F & -H3F[5,4,0]+—
WM-7(DBU) . = Z % [ (Et);N]. —Z [ (Et),NH].
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AL/ % THE/ % %
PR 0 0 —
Cs,CO; 16.8 10.5 62.5
CsOH 15.6 9.6 61.4
K,CO, 13.5 8.3 61.8
KOH 13.2 8.0 60.5
Na,CO; 6.3 3.8 62.0
NaOH 6.0 3.8 62.8
KCl 0 0 —
KBr 4.5 2.8 61.5
KF 5.0 3.1 62.9
KI 8.4 5.2 62.0
K;PO, 8.0 4.9 60.9
K,S0, 0 0 —
KNO, 0 0 —

L4 2 5 =% 100 mmol, Z % 10 mL, #4651 2.5 mmol,
8.0 MPa,175C,12 h,
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HE/ % FEER/ % WM %
TBD 20.5 12.4 60.3
DBU 12.6 7.7 61.2
(Et);N 5.2 3.2 61.9
(Et),NH 0 0 —

NS AT =B 100 mmol, Z i 10 mL, #E4L 5 2.5 mmol,
8.0 MPa,175C ,12 h,
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AL/ % TRE/ % %
gl ] 0 —
THF 0 0 —
DMF 0 0 —
Z g 16.8 10.5 62.5
ZRZ TR 5.2 3.2 61.5
ZYEmE 3.2 2.8 87.5
DMP 2.3 1.8 78.3

W N Z M R = BE 100 mmol, % 7 10 mL, Cs,CO; 2.5 mmol,
8.0 MPa, 175°C,12 h,
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