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Abstract Carbon dioxide (CO,) is a kind of abundant C1 resource, and the resource utilization of CO, under
mild conditions is one of the hot spots in current research. Cyclocarbonate prepared by CO, cycloaddition reaction is
one of the important ways to recycle CO,. Cyclic carbonate is an excellent medium for battery electrolyte, which can
withstand severe light, heat and chemical changes. At the same time, it is also a fine chemical intermediate such as
polyurethane and polycarbonate, which is widely used in the fields of medicine, chemical industry, textile, printing
and dyeing, etc. Heterogeneous ionic liquid catalyst has the advantages of good chemical and thermal stability,
simple synthesis process and reusability. In this paper, the applications of heterogeneous ionic liquid catalyst in the

cycloaddition of CO, and epoxide in recent years are summarized, and the development of the cycloaddition of CO,
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catalyzed by heterogeneous ionic liquid is prospected.
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Scheme 1 Mechanism of carbon dioxide cycloaddition reaction

T gl B AE 1 L 7

R MR B AR 2 F, an R OR 2R W
Bt A L4y F AL Si0, Y MOFs! | TR
we SN PLE S (COFs) (PILY A B AET
&P 7 S N o (N ES W S o 1 N T AR
A ML AR i B RO R Y AR M D K 5 T iE PR
AR T AR YR AR A A R TR 4 B A
Ak T AR R AL T A F S BR (R 1)

2

®1 CO, EREAUEWETE BT 4L T B0 K &

Tab.1 Cycloaddition reaction between CO, and epoxy compounds catalyzed by different catalysts
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FRE JEF/MPa EEE/C BHE]/h fAR 7 Y /% /% B
BH IR g HEIMBr R=Me 2.5 120 4 1. 6(mol) % 98 99 6 19
BRI AHTAPCBr R=Me 1.5 135 3 0. 78(mol) % 98.5 99.5 10 20
BRI CETBDBr R=Me 2 140 2 0.24(mol) % 96.3 100 5 21
RN G IMPCOOHTMGBr R=CH,Cl 0.1 80 4 3(mol) % 97.2 99 9 22
) Si-TBAL/Si-IM-NH,
SBA-16 TBAI/IM-NH, R=CH,Cl 0.5 50 48 98.5 99 5 23
FE/RIE A 301

Sio, ( DEMA-EtOH ) Br R=H 2.5 120 3 20mg 99 99 5 24
BMMs [ SmIm]Cl R=Me 1.25 100 8 0. 57mmol 77 99 - 25
N-GQD BPA R=Me 1 140 4 2.35(wt) % 90 99 - 31
ZnTPy/CNTs-m BIM, R=Me 1.5 120 6 0. 069 ( mol) % 95  >99 - 33
MWCNT Co-PCTA R=Me 0.25 80 1 25mg 97 99 6 34
MIL-101 PIL-COOH R=CH,Cl 1 70 2.5 200mg 93 99 5 37
MIL-101 IMOH-Br~ R=Me 1 80 12 40pmol 97.3 99 5 38
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Tab.2 Optimized interaction configurations and adsorption energies for CO, and ECH adsorption over functional carbon materials
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