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1. DMF-0.1 mol L Table 1 Influence of supporting electrolytes 0.1 mol L on
Et4NBI‘ the yield of propylene carbonate PC from propy-
lene oxide and CO, in DMF*
11 2 Entry  Supporting electrolyte PC yield® %  PC selectivity %
CO, E=-2.1V uvs Ag 1 bmim Br 5.8 100
2 Et;NBr 6.1 100
3 KBr 10.0 100
1 .
3 CO; 4 E(,NBF, — —
8 5 bmim BF, — —
6 bmim PFg — _
0.08 * Electrocatalytic synthesis was carried out under galvanostatic con-
trol in single cell fitted with cathode Cu and anode Mg. Current 20
! mA propylene oxide 2 mmol electricity 1.5 F mol.
0.06 - > Yield based on starting propylene oxide.
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Fig 1 Cyclic voltammograms of CO, on the Pt electrode ¢ =
0.5 mm in dimethylformamide DMF -tetraethylam-
monium bromide EtNBr at 100 mV s with reference .
electrode Ag K> Et4N "> bmim
1 DMF-0.1 mol L E4NBr 2 After addition of 10 mmol
propylene oxide 3 After saturation with CO, at 101 kPa
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Scheme 1 A proposed mechanism for electrosynthesis of propylene carbonate from propylene oxide and CO, in DMF
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Electrocatalytic Synthesis of Propylene Carbonate from CQO, and
Propylene Oxide under Mild Conditions
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Shanghai Key Laboratory of Green Chemistry and Chemical Processes Department of Chemistry
East China Normal University Shanghai 200062  China

Abstract The electroreduction of CO, and electrocatalytic synthesis of propylene carbonate PC were studied in
dimethylformamide DMF solvent under mild conditions p CO, =101 kPa room temperature . CO, can be
electroreduced in DMF-0.1 mol L tetraethylammonium bromide by cyclic voltammetry. An irreversible one-
electron reduction peak of CO, appeared at —2.1 V vs Ag indicating that an activated species may be generat-
ed. The electrocatalytic synthesis of propylene carbonate from CO, and propylene oxide in DMF was studied us-
ing six different supporting electrolytes. The results showed that supporting electrolytes including Br~ acted as
both a supporting electrolyte and a catalyst to synthesize propylene carbonate. The selectivity for propylene car-
bonate was 100% . A proposed mechanism involved the opening of the epoxide ring through a nucleophilic attack
by Br~and Mg?"  which formed an intermediate affording propylene carbonate after reaction with the activated
CO,.
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