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Deep eutectic solvents for CO, capture and separation

XU Yisha', CUI Guokai'*, GE Chunliang’, ZHOU Ying', KE Quanli', LU Hanfeng' "
(1.College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China;
2. Zhejiang Tiandi Environmental Protection Technology Co., Lid., Hangzhou 310003, China)
Abstract ; Deep eutectic solvents ( DESs) are new green solvents formed by the hydrogen bond interac-
tions between hydrogen bond acceptors (HBAs) and hydrogen bond donors (HBDs). DESs have some
properties such as tunable structure —properties, low melting point, low vapor pressure, wide liquid
temperature range, high stability, strong solubility, and have been widely used in gas absorption and
separation. The research progress regarding DESs for CO, capture and separation ( CCS) during the last
decades (2008 ~2021) was reviewed, including the CCS by ammonium DESs, phosphonium DESs,
imidazolium DESs, and superbase—based DESs. The problems existing in the application of DESs for
CCS were described. Finally, the challenges and development direction in this field have been dis-

cussed.
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Table 1 CO, capacity of deep eutectic solvents

(il CO, Wit it mol CO,/mol DES

(BEIRLE) /K 00, ber (g CO,/g DES) 2k
[Ch][Cl]/Urea(1 : 1.5) 313.15 10.70 5.37x1072(2.73%1072) [30]
[Ch][Cl]/Urea(1 :2) 313.15 11.3 8.34x1072(4.24x107%) [30]
[Ch][Cl]/Urea(1 :2.5) 313.15 11.5 4.82x107%(2.45x1072) [30]

[ Ny 1[ C1]/Levulinic acid(1 : 3) 303.15 1.26 8.27x1073(2.83x107%) [31]
[ Naspy 1[ Br]/Levulinic acid(1 : 3) 303.15 1.22 7.35x1073(2.31x107%) [31]
[ Nygas ] [ C1]/Levulinic acid(1 : 3) 303.15 1.19 1.00x1072(2.82x107%) [31]
[ Nyyus 1 [ Br]/Levulinic acid(1 : 3) 303.15 1.23 1.01x1072(2.65%1073) [31]
Betaine/Oxalic acid(1 : 2) 298.15 40.00 5.40x1074(2.40x107%) [32]
Betaine/ Glycolic acid(1 : 2) 298.15 40.00 1.87x1072(9.15x1073) [32]
Betaine/Phenylacetic acid(1 : 2) 298.15 40.00 4.28x1072(1.45%107%) [32]
[HMEA][CI1]/EDA(1: 1) 303.15 1.00 0.36(0.205) [33]
L—Arg/Glycerol (1 : 6) 353.15 1.00 0.46(2.77x107%) [34]
[ATPP][Br]/DEG(1 : 4) 303.15 1.60 3.67x1072(1.00x107%) [35]
[ATPP][Br]/DEG(1 : 10) 303.15 1.56 2.92x1072(9.78x1073) [35]
[ATPP][Br]/DEG(1 : 16) 303.15 1.66 2.42x1072(8.73x107%) [35]
[ATPP][Br]/TEG(1 : 4) 303.15 1.42 3.76x1072(8.41x1073%) [35]
[ATPP][Br]/TEG(1 : 10) 303.15 1.49 3.05x1072(7.83x1073) [35]
[ATPP][Br]/TEG(1 : 16) 303.15 1.46 2.35%1072(6.31x1073%) [35]
[Payp I [ Triz] /EG(1 = 2) 298.15 1.00 0.91(0.118) [36]

[ Emim] [ 2-CNpyr]/EG(1 : 2) 298.15 1.00 0.86(0.114) [37]
[ Emim] [ 2-CNpyr]/EG(1 : 2) 298.15 2.21x107 0.69(9.15x1072) [37]
[ Emim] [2-CNpyr]/EG(1 : 2) 298.15 4.50x107* 0.31(4.18x107%) [37]
[ Bmim] [ C1]/MEA(1 : 2) 298.15 1.00 1.21(0.179) [38]
Im/PTSA(4 : 1) 303.15 1.28 7.46x1073(3.69x107) [39]
DBU/Py(1 : 1) 303.15 1.00 0.73(0.143) [40]
DBU/Pyr(1: 1) 303.15 1.00 0.71(0.131) [40]
DBU/Oxa(1: 1) 303.15 1.00 0.62(0.113) [40]
DBU/Eth(1 : 1) 303.15 1.00 0.42(7.66x107%) [40]
DBN/EU(2 : 1) 318.15 1.00 1.75(0.230) [41]
DBN/EU(3 : 1) 318.15 1.00 2.01(0.193) [41]
DBN/DMU(2 : 1) 318.15 1.00 1.33(0.173) [41]
DBN/DMLU(2 : 1) 318.15 1.00 0.36(4.27x107%) [41]

[ Bmim ][ Tf,N]/DBU(1 : 1) 296.15 1.00 0.99(7.62x1072) [42]
[Imy OH][TE,N]/DBU(1 : 1) 293.15 1.00 1.04(8.18x1072) [43]
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