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N, F1 CO,(99.995%) , N,N-—H 3L iz (DMF,
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10 mL DMF 0.1 mol -L"' PY Z, FE fl 4k 4% (TEAT) Al
0.1 mol L' A = B4 s & BUA R . H R A CO,
30 min, 1H L 5.07 mA -cm? HL L & 2.0 F. HLf
I RRFRLEE CO, EEWRMESH. EMA 03 g
K,CO; #1 0.3 mL #LFH 52 (Mel) 60 °C T [a137 5 h fif
k. BEZE R IRH, A HCL, 2 L BE B Y) . %
7S & A Bk R R ks, R
GC-MS, 'H NMR & P4 il GC & s A= 4.

TR = Pt PR T o 1 254

GC-MS (m/z, %):119(M", 1),87(34),61(4),44
(100),29(35).

'H NMR (500 MHz, d,-DMSO): 83.65(dd, 1H,
J=4Hz),3.83(dd, 1H, J=12Hz),4.34(q, 1H, J=9Hz),
457(t, 1H, J=8Hz),4.89-491 (m, 1H), 531(, 1H,
J=6Hz).
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Tab. 1 Parameters for electrosynthesis of glycerol

carbonate from CO, and glycerol

No. Cathode Q/F  j/(mA-cm? T/C Yield/%
1 Cu 2.0 5.07 25 50
2 Stainless steel 2.0 5.07 25 31
3 Ni 2.0 5.07 25 34
4 Ti 2.0 5.07 25 36
5 Ag 2.0 5.07 25 42
6 Cu 0.8 5.07 25 21
7 Cu 1.5 5.07 25 34
8 Cu 2.5 5.07 25 46
9 Cu 3.0 5.07 25 28
10 Cu 2.0 6.72 25 66
11 Cu 2.0 8.37 25 72
12 Cu 2.0 10.01 25 66
13 Cu 2.0 11.49 25 55
14 Cu 2.0 8.37 0 40
15 Cu 2.0 8.37 10 48
16 Cu 2.0 8.37 35 59

a. General conditions: Solvent = DMF, Cgyeq = 0.1 mol -L7,

Crea = 0.1 mol-L", Pc, = 1.01x10° Pa, C as anode
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Fig. I Cyclic voltammograms of 0.05 mol-L"' glycerol

recorded at Cu electrode in DMF with various scan rates

Scanrate/(V+s"):a.0.05;b.0.1;¢.0.2;d. 0.3;e.04;, £ 0.5
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Fig. 2 Cyclic voltammograms of glycerol recorded at Cu
electrode in different electrolytes
Electrolytes : a. DMF; b. a+0.05mol - L' glycerol;
¢. b+CO, ; d. a+CO, v =0.1 V-5, t=25°C
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Electrosynthesis of Glycerol Carbonate from CO, and Glycerol

WANG Huan, ZHU Mei-xia, WU La-xia, XU Xiao-ming, ZHAO Xue-ru, LU Jia-xing"
(Shanghai Key Laboratory of Green Chemisiry and Chemical Processes, Department of Chenusiry, East China
Normal University, Shanghai 200062, China)

Abstract: Glycerol carbonate was obtained from glycerol and carbon dioxide under room temperature and normal pressure by

electrochemical method. The effects of synthesis conditions, such as cathode, charge, current density and temperature, on the

reaction of glycerol and carbon dioxide have been investigated. The yields of 73% were produced by electrosynthesis of carbonate

under the optimized condition, which is much higher than that by common catalysis method. The electrochemical behavior of the

reaction system has been studied by cyclic voltammetry, through which the reaction process has been proposed.

Key words: glycerol; carbon dioxide; electrosynthesis; organic carbonate
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