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Fig.S1 The calculated IR spectrum of 2a-T (in black) and 2-cyanopyridine (in red). 
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Fig.S2 The calculated IR spectrum of 2b-T (in black) and 2-cyanopyridine (in red). 
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Table S1 Effect of the solvent on the carbonate synthesis from CO2 and glycerol
Entry solvent Conversion(%) GC Yield (%)

1 DMF 23.3 10.1
2 NMP 18.4 11.6
3 acetone 22 5.6
4 Hexane 32.1 9.2
5 no solvent 31.1 11.4

Reaction conditions: glycerol 1.15 g, 2-Cyanopyridine/glycerol=2:1, solvent 2 mL, CO2 10 MPa, 
170 oC, 12 h. 

Fig. S3 Effect of CO2 pressure, amount of 2-cyanopyridine and reaction time on carbonylation of 
glycerol with CO2.
 

The reaction conditions as well as several different metal oxide catalysts and the dehydrating agents have 
been discussed for the synthesis of glycerol carbonate from glycerol and CO2, The results showed that CeO2 
nanopolyhedra was the most active catalyst, and when the mole ratio of glycerol and 2-cyanopyridine was 
1:3, the yield of GC reached the highest value, and it was proportional to the CO2 pressure. The results of the 
dehydrating agents indicated that 2-cyanopyridine was the most effective dehydrating agent. As 2-
cyanopyridine has strong alkaline, it can adsorb carbon dioxide, and its hydrolyzate has hydrogen bond 
which can adsorption glycerol. Thus, 2-cyanopyridine can promote the reaction and GC yield could reach 
16.8% in the absence of any catalysts. 


