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Catalytic performance of bromomethylimidazole modified
melem oligomer on CO, cycloaddition
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Abstract: Bromomethylimidazole modified melem oligomer (CN-MIm) was prepared via a two-step
method, and was characterized by FTIR, XRD, SEM, TG and XPS for its structure, morphology and
thermal stability. The influence of reaction conditions on the cycloaddition of epichlorohydrin (ECH) and
CO, was further investigated. The results showed that the imidazole based ionic liquid was successfully
loaded on the melem oligomer and displayed good thermal stability. Under the conditions of reaction
temperature 120 °C, reaction time 1.5 h, CO, pressure 2.0 MPa and mass ratio of CN-MIm (0.1 g) to ECH
0.036 : 1, the conversion of ECH and the yield of chloropropylene carbonate reached 99% and 98%,
respectively. Meanwhile, CN-MIm could be applied in catalysis for different epoxides. In addition, the
synergistic catalytic reaction mechanism of epoxides and CO, cycloaddition by bromine ion in imidazole
based ionic liquids as well as hydroxyl and amino contained in melem oligomer was also discussed.
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Fig. 2 FTIR spectra of CN-450, CN-EtOH and CN-MIm
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Fig. 3 Gas chromatogram of reaction products
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Fig. 5 XRD patterns of CN-450, CN-EtOH and CN-MIm

&l 5 AT, CN-450 SR H AR 2 38 FE /AN —
HIAT ST, 7 26=12.5°, 22.0°F1 25.9°Ftim 90 T 4k
B AT, X 3 AT 0GB AT RE AN AR
T IR A ) B AR R A 0 2-)
SEEARFRSE, LIRHBLE 3 AMTETIERE L, SILRE
I 7E 20=6.1°40 L BLT — N8 B AT S 06 | AT B 16 i)

'"HNMR (a) and BCNMR (b) spectra of CPC

HBLATRE IR FEAY 5] A 5%, X F1 SONG 2P 47
H—%, X CN-450 il CN-MIm Y XRD #£&, &
I AT 0 LU AR, Z5A FTIR 3% EI AT %0,
CN-450 254 A% 3E7E CN-MIm 3R75 T Fidk .
I, CN-MIm PR BT 5506 mT RS Tl gk
IR AILN A
2.1.3 SEM 45#f

CN-450, CN-EtOH F1 CN-MIm f#) SEM &1
6 frs. ME 6a Al W, CN-450 LA M AR, A
5 R/ Z B 0HESE A 1K 6b 7] UL, CN-EtOH
eSS, X ATREH T 2-78 L BERY iIn AR st
(B I HL I PEfE CN-450 (93 R & 402, I 6c
AI UL, CN-MIm BJERFMUTIE, JZ25)2 24k
SEEE T, HMRRMEARS RS, X 0T 58
B AT B AR SR ) R A A G
2.1.4 RAKRK-BLH > #7

CN-450 F1 CN-MIm (1) Ny U BB b 45 2% UL 1]
7, FHHEEA (Sgpr). ILAEFMEBHFLAITE 1,

& 7 AT, ARHE TUPAC 432%, CN-450 A
CN-MIm 1 N, W Fff-Rii fit S5 2 IV RS, JFAEREE
H3 BIAE S 3R, W] CN-450 Fl CN-MIm {715 % HEFR
FLFLIEZ5 . CN-MIm ) HL R E AL H CN-450 1)
18 m%/g 2T+ 32 m¥g, X EFEH T 2-TH LM
K] AU FE P R VR FH A CN-450 7938 73



* 1380 ¢

M 4m 4 T FINE CHEMICALS

540 &

RN HARAR AN, 3 1 ATRIA N, BTk

M5 ASSE CN-450 [FLA ALY H BLRRAIR,

X F B TR T WO S 2 5 EOR A L B
FE, 5 OA SCERIRGE LG RS — 22,

€16 CN-450 (a), CN-EtOH (b) HI CN-MIm (c) ) SEM [
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Fig. 8 TG curves of CN-450 and CN-MIm
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Fig. 9 XPS spectra of CN-450 and CN-MIm
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BTN 45 A e, IRy R R R —E0 . 1t
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Table 2 Performance of ECH and CO, cycloaddition
catalyzed by different catalysts
HEALFH HEEEME/ % T3 %
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CN-450 97 52
CN-EtOH 99 59
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W, R T TR
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T 98%, HRELTFETRIE, CPC P=REANAS, KM,
120 °CHHEAER IR E .

100 — v — - 100
90 - - 80
< 80 | 1P
70 + ‘
i 108

60 |
120
50 F
1 1 1 1 1 O
90 100 110 120 130
SNRBE/C

Pl 10 SR il B X CPC 3428 4tk 7= 32 (14 5
Fig. 10 Effect of reaction temperature on selectivity and
yield of CPC
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Fig. 11 Effect of reaction time on selectivity and yield of CPC
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Fig. 12 Effect of CO, pressure on selectivity and yield of CPC
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