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Abstract: In the past few decades, polymeric membrane has played an important role in gas separation applications. For
the separation of CO,, one of greenhouse gases, high permselectivity, long-term stability and scale-up are needed. However,
conventional polymeric membranes have shown a trade-off relation between permeability and selectivity while inorganic ma-
terials are highly permeable but expensive. Mixed matrix membranes (MMMs) combining the advantages of both polymeric
and inorganic materials have become a possible breakthrough for the next-generation gas separation membranes. The MMMs
could be either symmetric or asymmetric but the latter is more preferred to improve the permeance. Important factors influ-
encing the MMM fabrication include homogeneous distribution of inorganic particles and good interfacial contact between
inorganic filler and organic matrix. Recently, metal organic frameworks (MOFs) have received much attention as a new
class of porous crystalline materials and a potential candidate for CO. separation. Zeolitic imidazolate frameworks (ZIFs), a
sub-branch of MOFs, are the most widely used in MMMs due to small particle size and appropriate pore size for CO,
separation. One of the major issues associated with the incorporation of porous particles in a polymeric membrane is to con-
trol the microstructure of the porous particle materials such as particle size, orientation, and boundary conditions etc. In this
review, major challenges surrounding MMMs and the strategies to tackle these challenges are given in detail.
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Table 1. CO, Permeability and CO»/N, Selectivity for Various Membranes

Material Pcoz (Barrer) Pno (Barrer) aconz (Barrer) Ref.
Pure PEBAX 122 1.71 71.35 74
PEBAX + silica 377 3.52 78.69 74
Pure Matrimid 6.50 0.25 25.60 48
Matrimid + MOF-5 20.20 0.52 38.85 48
Matrimid + CMS 12.60 0.38 33.16 16
Pure PSf 6.30 0.24 26.25 37
PSf + MCM-41 20.50 0.75 27.22 37
6. St= o7 upst MOF7} oj® B4 $74(2%, &8 S)dx T2 wg
7} dofdths Zolth91,92]. of¥ «HF A olhA «
714 BEjutel A &3 mjd Bajute ZAZE 422 Fol & ¥Hgste” MOF+ dldsfof st A °Ur &
&l A e Fasth A4 FHAA 54 Aol old Ag @y 2l vis) B £ Y=g d
ZIAE LRAGANA L 714 B 543 AR F = 7 8l 71Ev 2 = sl
2o A3 oggke 712 & ok Co, BEE TE 7} AEA =dolghs #HA, HZ AF FFS g
AAZRE dojuE 7tast A4 By %S A9 g3 SA FEYRE BEE AN AUe £F 3F
3 gojmd 4 9th[77-80]. Althr}, 714 el =3 FAe & #Alel AFH ik A AZE A
2% 9 ooz ZAE= HRE w3 71 /7o =z g} 8 &= “PIM (Polymer of Intrinsic Micro-porosity)”
e w2 Aol AAHoR el F 4 o o w1 WASel AZENS W @ 2eA vrel v
[81,82). A2 AL £ WA Bz nEAggg A 7AVE $RkE A2 O wel AgRe=A o &
TAAA Z1A 9 EA s, wekd B WA < 2e AsS 7] Wl 2 bede 7R 3
Td%E T4 7NAl S A wA = F TH93,94].
Fo2 A7t Hojok Aot
AellA TR EA A, FFo EF WE £ 7. WY
o Az 77 s 12A dS gl
A 2t F71 dASe) A5 2 A Bl 1 HA7AA] wpol AR EE Wz 7|E =49 FEd B
g ofof gt} WA, 20 nm ©J3F A71E 7HAH T4 < A7 AR EAFAE =76, Az £ WA
A A WA 7H UierE @9 4k e zeo AdHE 54 B2ES A& AdAMe
FFol MEEE v TS 7H TR el 2 Addlest 27], 284, 44 55 A HASE
pakel

=

E
Zo|t}25,26]. ©] BH oﬂH g4 U
UrrlE ©@9je g% f7] F2A
KUST 1 5)[59,62,84] 2+&
d Zlojth,

st E%}(ﬁ&“ TE, AR T2
A7 2 Ziol‘?]r[SS—89]. =

2 Noble 15 Zv] L3to} Bel A%< 5o 747
YA Az, F Y Beluelq 54 B
o dE EH(AS S0l W3k 4 AE 52l 9

3 2 dAER FAL H
AT FEFe xﬂ%o}%t}[ ].
MOF #okol A H 71 Srzg oA

£3 BA9 AL HEHE 5, ok AU
Be 7188 M gt LEATRA B3 4
5 F8% F4 F shie uF

o =4 011} X}i °1T<>1 A 71Fe] wEde =4
st Zlo] 7HE Fastth ZIA7E Fdeke $2< 7]
Zo] MEE BaAstA =4t 71A £ 4ol A
FE 7, dake 7189 H%% M= BA
of LEA AAA HellA e YaAE AR + Ade o
77k d 28% Fo|th
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