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Abstract — In this study, imidazole-based ionic liquid on polystyrene was prepared and its catalytic performance in the
cycloaddition of CO, with allyl glycidyl ether(AGE) to produce allyl glycidyl carbonate was investigated. The ionic lig-
uid was generated on the polystyrene-based polymer through the immobilization of imidazole. The prepared catalyst
was characterized using a number of instrumental analysis including EA, FT-IR, TGA and SEM. The immobilized ionic
liquid showed very good catalytic activity for the cycloaddition of CO, with AGE, having 80% of AGE conversion with
over 96% of the carbonate selectivity at 120 °C under 1.48 MPa CO, pressure. The immobilized ionic liquid can be used
for the reaction up to four consecutive runs without significant loss of its catalytic activity.
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Scheme 1. Preparation steps for the immobilized ionic liquid onto
polystyrene-based polymer.
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Scheme 2. Synthesis of allyl glycidyl carbonate from allyl glycidyl
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Table 1. Amount of immobilized amine or imidazole onto polystyrene
support

CHN from Elemental Analysis ~Amount of amine/
N (Wt%) C(Wt%) H(Wt%) imidazole (mmol/g)

Amine/Imidazole

Triethylamine 0.87 85.25 5.26 0.62
Tributylamine 0.66 78.43 4.53 0.47
1-Methylimidazole ~ 5.10 65.14 4.49 1.82
1-Butylimidazole 3.95 73.1 4.45 1.41
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Fig. 1. FT-IR spectra of methylimidazole and MIm-PS.

Fig. 2. SEM image of (a) MIm-PS, (b) BIm-PS.
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Fig. 3. TGA curve of MIm-PS.
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Table 2. Effect of temperature on AGE conversion and AGC selectivity
after 6 h at 0.94 MPa CO,

Catalyst Temp. (°C) X-AGE (%) _ S-AGC (%)
80 34 76.0
100 496 76.2

MIm-PS 120 623 772
140 65.5 76.8
160 63.9 76.5

BIm-PS 120 102 26

Table 3. Recycle test of MIm-PS after 6 h at 120 °C and 0.94 MPa CO,

Run X-AGE (%) S-AGC (%)
Fresh 62.3 77.2
2nd 61.4 76.2
3rd 59.8 76.5
4th 58.0 76.3
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