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Synthesis of a Cyclic Carbonate, 4-Ethyl-1,3-dioxolan-2-one
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9F cyclic carbonate 7}-2-H 311421 4-ethyl-1,3-dioxolan-2-one”} poly(butylene carbonate)2] Gi-ael] olsle] A
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Abstract Butylene carbonate(4-ethyl-1,3-dioxolan-2-one), one of the cyclic carbonate was synthesized by the thermal
degradation of poly(butylene carbonate). The poly(butylene carbonate) was made from 1,2-Epoxybutane and carbon
dioxide which is one of the main green house gas. The prepared cyclic carbonate was identified by GC-Mass. This

synthetic method is an alternative way to prepare cyclic carbonates.
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Table 1. Glass Transition Temperature of CO,
Copolymers with Various Epoxides
epoxide Tg °C
1-Butene oxide 16
Cyclohexene oxide 125
Cyclopentene oxide 96
1-dodecene oxide -18
Ethylene oxide 25
1-hexene oxide -7
Propylene oxide 40
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2 4d¥o| AM-¥ 1,2-Epoxybutane, glutaric acid,
diethyl zinc= "= Aldrich} AEL gabrlxe A
7}2=o| M, Zinc oxide, methylene chloride, methanol,
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Zinc Oxidew AFOE o AL a2 A8
o}, W3S ParrAle] Medium Pressure Reactor® ©|-&
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Fig. 1. Synthetic Route of Poly(alkylene carbonate) and Cyclic Carbonate.
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Fig. 2. GC-Mass Spectrum of 4-ethyl-1,3-dioxolan-2-one.
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Fig. 3. Degradation Mechanism of PAC.
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Fig. 4. End-capping of PAC.
m/e=87. (C;0;H3)= cyclic carbonate®] 224 £2} Al &
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m/e=116. C;O;Hg> EAFO}2-E WERRS) F3L 3
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Fiafol ol olz{g 8] sighEo] YAHE AL
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(butylene carbonate)®] A}1&E9] Eo|A hydroxyl 7](-OH)7}
Q1% carbonyl 719 carbonyl B4E FZ 3] 182} ARE
o] BojAPAM EES 2P E THEolWE ‘unzipping’
ol oJgt Rafjutgo] F2 Jojdria A€

ole} 7o x2¥ i HAHEY ERICENE Fig.
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7R &l ol o] A} Bl W 2EofA
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o] IRAE 7F3o) AN E HlEE @G LEoME
EApke] Aat7t dojut E40] ol HesliRl= dAdol
ZFEU. olF WAE7] fJsted 1EAe] #we7]-OH
ester” |9} 7+& 28712 B8 49) “end-capping”
A|=3PH QPSR 4 AE AoR A7 (Fg. 4).
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