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Abstract — In this study the cycloaddition of glycidyl methacrylate (GMA) and CO, using ionic liquid as catalyst was
performed for the technology of CO, reduction. The structure of synthesized cyclic carbonate, [2-oxo-1,3-dioxolan-4-
yllmethacrylate (DOMA) was analyzed and confirmed by FT-IR and '"H-NMR. The change in conversion with respect
to reaction time was investigated using "H-NMR. Interestingly, the ionic polymerization of vinyl groups and crosslink-
ing reaction between cyclic carbonate rings of DOMA were observed following completion of cycloaddition.
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Fig. 1. The basic mechanism of CO,-epoxide copolymerization and the
formation of cyclic carbonates (L, =ligand set, M=metal, P=
polymer chain).
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Fig. 2. Synthesis of cyclic carbonate from GMA and CO,.
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Fig. 3. FT-IR spectra of GMA and DOMA (entry 5 in Table 1).
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Fig. 4. '"H-NMR spectra of GMA and DOMA : GMA standard (a),
entry 1 in Table 1 (b), entry S in Table 1 (c).

Table 1. Effect of reaction conditions on CO,-GMA cycloaddition using

[bmpro]CI*

Entry T(l}r]r)le ngs FGMAb Fpond’ P;to"g:s '
1 1 80 0.50 0.50 L
2 3 80 0.27 0.73 L
3 6 80 0.13 0.87 L
4 12 80 0.04 0.96 L
5 18 80 0.02 0.98 L
6 21 80 € ¢ S
7 24 80 € ¢ S
8 3 40 0.97 0.03 L
9 3 60 0.82 0.18 L
10 3 70 0.78 0.22 L
11 3 100 - ¢ S

“Reaction conditions: ITonic liquid =325 mg, GMA =25 mL, batchwise
feeding of CO, at 25 °C =20 bar. *Determined by 'H-NMR in dimethyl
sulfoxide (DMSO-dy). “Non dissolution. 4Liquid or solid.

¥ DOMAS] /05 the 21 o] 831 AL Table 191 Lt
BRI Fig. 50l =213} 3l3ict.
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Fig. 5. Mole fraction of GMA and DOMA calculated from 'H-NMR
analysis.
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Fig. 6. Mechanism for cycloaddition of CO, to GMA.

3-2. 7l (Crosslinking)
Table 194 & 4= Ql5%0] HES-21E7} 80 °CollA] HES-AITHO] 21,
2407 o w e} WS- 527} 100 °CO] Al WEgAJTHe
o

|
& 5 1A AES AT o] 3Al AYEES oF Ao 125} A
7 ‘:&%01 eheEl 3 GMA7]' R DOMA® % fak 013? hlaxd
Ui

w2
tlo
ok
N,
ol
2,
LU
>

gassy ] gﬁﬂ“ /\] 7| A *O] =%
i olgigt o] F AT S0l Tl st IEARA}
339 Zéo] DOMA®Y| A= 5938} carbonat

o
2t
-
i
_V,L

FTr
T
[}

[e>)
o

ol FEH-S =5 chain transfers Y ©A 7w HHgo] &
©F HoIt}, w3t cyclic carbonateE TFFA|Z o]-2-3ko] 7l
SHROPYS AAIEH 9t Ald)7F Bagn} Qle15). o] AAE-9)
FTIR 2~ ES Fig. 70l JERASITE Fig. 75 B3 1,637 em 'ellA]
WEREE alkene group®] C=C ZAgto] i AlREaS & 4= 9l
T}, o]+ o] 4] ou;q]/] So]20] Heglolado|EQ] C=C AT
MAEFEA Fol& F8e S8l A S FAsIS] el
TE]aL o AR 2 4% 2130 'H NMR 2413 Al=sfglont o)e
§F 1A AEES ZharitAto] 7] we] ofw gt -Gufjol i g5l =
A e BAE B 7tud 1dAe] 54 F shl B
(swelling)@ & &R1E = AUSUTHFig. 8). ¥%2] Tzt A=
Bxle] 7715 vlwslz] 98] 20 mL Blo|d 4L S &gk A

o, O i nfy

o{)]r:-'iﬁ

al
Z,

DOMA

Crosslinked polymer
from DOMA

% Transmittance

2800 2400 2000 1600 1200 800

Wavenumber (cm'1)

Fig. 7. FT-IR spectra of the crosslinked polymer and DOMA (entry
5, 6 in Table 1).

(A)

Fig. 8. Swelling of crosslinked polymer in DMSO.

Heat Flow (W/g)

40 80 120 160 200 240 280 320
Temperature (°C)

Fig. 9. DSC curve of crosslinked polymer from DOMA (entry 6 in
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