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Abstract : The synthesis of cyclic carbonate from butyl glycidyl ether (BGE) and carbon
dioxide was performed in the presence of three different types of ionic liquid : quarternary
ammonium salt, alkyl pyridinium salt, and alkylimidazolium salt. Ionic liquids of different alkyl
groups (Cs, C4, Cs and Cg) and anions (Cl, Br and I') were used for the reaction which was
carried out in a batch autoclave reactor at 60~120 C. The catalytic activity was increased
with increasing alkyl chain length in the order of C3 < C4 < Cg But the ionic liquid with
longer alkyl chain length (Cs) decreased the conversion of BGE because it is too bulky to
form an intermediate with BGE. For the counter anion of the ionic liquid catalysts, the BGE
conversion decreased in the order CI > Br > I.
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B2 (Butyl Glycidyl Ether, BGE)2] H-7}ik$-
of thall A FEZAQ o] A Ao IFE= 4
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2 AFNA ZHE AL AFSEEY, I
e, 28] ouvhE 92 Aldrich, Fluka,
Tokyo Chemical Industry(TCDolA AleFo g
s AE FYste] AMEE7] dell 100 T

Reagent Purity Company
Tetrapropylammonium chloride (TPACI) 98 % Aldrich
Tetrabutylammonium chloride (TBACI) 98 % Fluka
Tetrahexylammonium chloride (THACI) 9% % Aldrich
Tetraoctylammonium chloride (TOACI) 97 % Fluka
Tetrabutylammonium bromide (TBABr) 99 % Aldrich
Tetrabutylammonium iodide (TBAI) 98 % Fluka
1-Ethylpyridinium chloride (EPyCl) 97 % TCI
1-Propylpyridinium chloride (PPyCl) 97 % TCI
1-Butylpyridinium chloride (BPyCl) 98 % TCI
1-Hexylpyridinium chloride (HPyCl) 97 % TCI
1-Ethyl-3-methylimidazolium chloride (EMImCI) 985 % Fluka
1-Butyl-3-methylimidazolium chloride (BMImCI) 97 % Fluka
1-Hexyl-3-methylimidazolium chloride (HMImCI) 97 % Fluka
1-Octyl-3-methylimidazolium chloride (OMImC]I) 96 % Fluka
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Fig. 1. FT-IR spectra of BGE and cyclic

carbonate produced.
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Fig. 2. Structure of typical ionic liquids.
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Scheme 1. Synthesis of cyclic carbonate from butyl glycidyl ether (BGE).
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Table 2. Conversion of BGE for Three Different Ionic Liquids at 60~140 C

Catalyst Temp. (C) Pcoz (psig) BGE Conv. (%)
TBACI 60 120 59.4
TBACI 80 120 74.0
TBACI 100 120 77.5
TBACI 120 120 64.4
TBACI 140 120 56.1
BPyCl 60 120 35.5
BPyCl 80 120 49.7
BPyCl 100 120 54.3
BPyC(Cl 120 120 72.0
BPyC(Cl 140 120 74.3
BImBr 60 120 41.0
BImBr 80 120 57.2
BImBr 100 120 74.7
BImBr 120 120 89.6
BImBr 140 120 89.1

Reaction condition : BGE = 40 mmol, catalyst = 2 mmol, time = 6 h.
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Table 3. Effect of Cation of Ionic Liquid on the Conversion of BGE

Catalyst Temp. (C) Pcoz (psig) BGE Conv. (%)
TPACI 100 130 78.5
TBACI 100 130 79.6
THACI 100 130 814
TOACI 100 130 779
EPyCl 100 120 68.2
PPyCl 100 120 78.6
BPyCl 100 120 79.7
HPyCl 100 120 79.9
EImBr 100 150 78.0
BImBr 100 150 79.1
HImBr 100 150 81.1
OImBr 100 150 60.3

Reaction condition :
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Scheme 2. Reaction steps for cyclic carbonate
synthesis from BGE and COsx.
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Table 4. Effect of Anion of Ionic Liquid on the Conversion of BGE

Catalyst Temp. (C) Pcoz (psig) BGE Conv. (%)
TBACI 100 130 79.6
TBABr 100 130 62.3
TBAI 100 130 56.2
BPyCl 100 120 79.7
BPyBr 100 120 735

Reaction condition : BGE = 40 mmol, catalyst = 2 mmol, T = 100 C, time = 6 h.
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