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Table 1 Comparison of permeation performance of MIL-101-OH-M2070 MMMs with previously
reported mixed matrix membranes
R A LR BBV 0 COBIE R/ Barrer 3@k PRk ER BN
Pebax1657/MIL-101(Cr) 15 70.9 CO. /N, 46.9 [29]
Pebax1657/MIL~-101(Cr) -NH, 5 4.1 CO, /N, 43 [29]
LIRSV / MIL-101(Cr) 20 172 CO./N, 49 [30]
LAY % /MIL-101(Cr) -NH, 15 200 CO. /N, 23.9 [31]
EMA400/MIL-101(Cr) -OH 10 306 CO. /N, 23 [17]
Polyurethane/Zeolite—4 A 12 81. 63 CO, /N, 23.6 [32]
Ethyl cellulose/ZIF-8@GO 20 203 CO; /N, 33 [33]
PI/UIO-66-NH, @GO 5 7.28 CO, /N, 52 [34]
6FDA - durene/Mg, (dobdc) 50 157 CO, /N, 28 [35]
XLPEO/Mg; (dobdc) 10 250 CO; /N, 25 [36]
Pebax1657 alifi 114. 540 CO: /N, 45. 67 ABFFE
Pebax1657/MIL-101-OH 15 106. 606 CO, /N, 44, 80 /N1
Pebax1657/MIL-101-OH-M2070 15 170. 882 CO. /N, 41.53 AIFF
Pebax1657/MIL-101-OH-M2070 20 205. 070 CO, /N, 43. 38 PN
Pebax1657/MIL-101-OH-M2070 30 246. 100 CO; /N, 42. 04 /N1
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Preparation of MIL-101-OH nanofluid mixed matrix membrane
and its CO, separation performance

WANG Lele'*, ZHAO Dan', CHEN Shuhui**, LIU Huiqiang"'*,
SUN Jian', XU Changyang®, REN Jizhong'

(1. National Laboratory for Clean Energy, Dalian Institute of Chemical Physics, Chinese Academy of
Sciences, Dalian 116023, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. National Engineering Research Center of Membrane Technology, Dalian 116023, China)

Abstract; Carbon capture utilization and storage (CCUS) is crucial in addressing environmental issues such
as global warming and sea level rise caused by the greenhouse effect. Metal-organic framework (MOF)
mixed matrix membranes (MMMs) have gained significant attention due to their excellent separation
efficiency and high permeability. However, there are problems with the compatibility of fillers and
polymer matrices, which can lead to the formation of interfacial defects. This reduces their potential value
for applications. The study involved the preparation of MILL-101-OH solvent—{free nanofluid (MIL-101-
OH-M2070) through covalent bonding. MIL-101-OH was used as the main body, coupling agent KH560
as the connecting layer, and poly(ether amine) M2070 as the coronal layer. Mixed matrix membranes were
then prepared with Pebax1657 to investigate their CO, separation performance. To address the issues of
poor interfacial compatibility of MOF and weak mechanical and thermal stability of poly (ether amine),
MIL-101-OH and poly(ether amine) M2070 were covalently bonded. MIL-101-OH nanofluidic hybrid
matrix membranes (MIL-101-OH MMMSs) were compared with MIL-101-OH-M2070-MMNMs to solve
the problem of poor interfacial compatibility. Furthermore, the hybrid matrix membrane containing MIL -
101-OH-M2070 demonstrated a significant enhancement in both the diffusion and solubility coefficients of
CO,. This improvement can be attributed to the exceptional porosity of MILL.-101-OH and the CO; affinity
of M2070. When compared to the pure Pebax1657 membrane, the CO, permeation coefficient of MILL-101
-~OH-M2070 MMMs was found to be 215% higher while maintaining the same selectivity.

Key words: nanofluids; MILL-101-OH; mixed matrix membrane; CO, separation
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temperature of 40 ‘C, the conductivity can reach 167. 0mS/cm. Its proton conductivity is 4. 05 times that
of normal SPEEK membrane and 2. 45 times that of Nafion 117 commercial membrane, respectively.
Assembled into proton exchange membrane electrolysis hydrogen production membrane electrode (MEA)
for testing, the results showed that when the voltage was 2. 4 V, the current density of GSPEKK - 10
membrane was 1 000 mA/cm®. Compared with the 600 mA/cm* and 400 mA/cm®* of normal SPEEK
membrane and Nafion — 117 membrane, its water electrolysis performance was significantly improved,
which has potential industrialization prospects.

Key words;: GSPEEK gel membrane; proton exchange membrane; hydrogen production by electrolysis of

water; proton conductivity



