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Scheme 1  Preparation of the NpmimBF,-FDU catalyst
a. NpmimCl; b. NpmimBF, ; ¢. FDU-CH,Cl; d. NpmimBF,-FDU
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Scheme 2 Preparation of 1,2-propylene glycol by hydrolysis of propylene carbonate
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Fig.4 TEM images of FDU-15-350 and NpmimBF,-FDU( Note:10 and 01 direction)
A. FDU-15-350 10 direction; B. FDU-15-350 01 direction; C. NpmimBF,-FDU 10 direction; D. NpmimBF,-FDU 01 direction
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%1 FDU-15-350 FDU-CH, Cl #1 NpmimBF,-FDU #t ) £ #5 ]
Table 1 Textural parameters of FDU-15-350, FDU-CH, Cl and NpmimBF,-FDU

Entry Samples Spep/(m*+g™1) Average pore diameter/nm Pore volume/(cm®-g~!)
1 FDU-15 630 6.4 0.50
2 FDU-CH, Cl 357 5.7 0.41
3 NpmimBF,-FDU 248 3.9 0.34

2.6 {E{L5 NpmimBF,-FDU 7E B2 7R 45 Be 7k 8 2 BL RO 4L 1
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Fig.7 Effect of the temperature(A) and time(B) on the reaction
Reaction conditions:2.55 g PC, 20 mL H,0
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Table 2 Effect of the amount of catalyst

Entry w( catalyst) /% Yield/ % Entry w( catalyst) /% Yield/ %
1 0 26.8 4 3 95.0
2 1 71.4 5 4 99.3
3 2 91.9 6 5 99.2

Reaction conditions:2.55 g PC, 20 mL H,0, 80 C, 2 h.
2.6.4 fEALAIGEI LA K3 W LIE W, BEE AT NpmimBF,-FDU {5 FTUCBORH I, oA

*3 BUFNBWESEAMNEE
Table 3 Reusability of catalyst

Entry Reuse Yield/% Entry Reuse Yield/ %
1 Fresh 99.3 5 4 83.2
2 1 98.3 6 5 70.1
3 2 96.7 7 6 54.9
4 3 90. 8

Reaction conditions:2.55 g PC, 20 mL H,0, 4% ( mass fraction) catalyst, 2 h, 80 C.
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Table 4 Influence of catalyst on the hydrolysis performance of PC

Entry Samples Yield/ % Entry Samples Yield/ %
0 22.3 3 NpmimBF, 70.3

2 FDU-15 50.7 4 NpmimBF,-FDU 99.9
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Scheme 3 A possible reaction mechanism
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Preparation of Ionic Liquid Grafted Organic Mesoporous
Catalyst and Its Catalytic Performance on
Hydrolysis of Propylene Carbonate

CHEN Xin, ZENG Hailang, HU Qiang, MAO Ligiu®, GUO Jianping "
( National & Local Joint Engineering Laboratory for New Petro-chemical Materials and Fine
Utilization of Resources ,College of Chemistry and Chemical Engineering ,
Hunan Normal University ,Changsha 410081, China)

Abstract Methylimidazole and 3-chloro-1 propanol were used as materials to synthesize ionic liquids (1-
hydroxypropyl-3-methylimidazolium tetrafluoroborate, NpmimBF, ), and its graft was immobilized to
mesoporous materials( FDU-15) , thus for synthesizing and preparing mesoporous catalyst ( NpmimBF,-FDU ).
Techniques such as thermogravimetry, X-ray diffraction, infra-red spectrum and transmission electron
microscope were employed to characterize the structure of catalyst. The catalytic activity of the catalyst was
investigated in the hydrolysis reaction of propylene carbonate ( PC). The result shows that the catalyst can
effectively catalyze the hydrolysis of propylene carbonate to 1,2-propanediol glycol at normal pressure. When
mass fraction of the catalyst is 4% , temperature is 80 °C and the reaction time is 2 h, the yield of 1,2-
propanediol glycol is more than 99% . The catalyst can be repeatedly used for 5 times after simple separation
but its activity changes greatly. A reaction mechanism is proposed.

Keywords ionic liquid, FDU-15  catalyst, propylene carbonate , hydrolysis
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