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Figure 2 Basic process diagram for preparing MOF based mixed matrix membranel?3],

HRIh R TS F Rk 5, 3 FT AR B TERE, RefS 7 HER: CH, B[R i B 1
RNe NGB A HIAELE AIFFIVE-1-Ni (KAUST-8)  Hiu I 9 H,S A1 CO, 14 #1. Datta 2 KAUST-8
HA—4E5LiE, X H,S/CH M CO/CH R DL il s E A B A b T B R (9K, DA KRR

OF

' pyrazine N

( b 3 ) quuidwf(por interface

e (001)-nanosheet
~ -’ o> - l polymer matrix

pr— - Nudei}ingsudace
/T

e TON— o T e =
B3 UL AIFFIVE-1-Ni (KAUST-8) MOF 44K {ifi /i Ay 2Lk} il 45 1 MMMs S Hxf Sk 73 1 1 3% £ 7 43 251250: (A) AIFFIVE-
1-Ni (KAUST-8) MOF 442K Fi 4 45 4 J f T 7~ 2= B (B) LA KAUST-8 44K 8 1 A3 R} 45 1) MMM [ 5 ¥4 1S 44y
BRERE (b1) LAK SR FAE SEM 45 (b2),(b3) v MMM s il £ i3 F i KAUST-8 942K F B [ HiE 415 i = K
Figure 3 MMMs prepared with AIFFIVE-1-Ni (KAUST-8) MOF nanosheets as fillers and their selective separation of gas
molecules!>: (A) Schematic diagram of the structure and crystal plane of AIFFIVE-1-Ni (KAUST-8) MOF nanosheets;
(B) The schematic diagram of the structure and gas separation of MMMs prepared with KAUST-8 nanosheets as fillers
(bl) and the SEM results of structural characterization (b2), (b3) is a schematic diagram of the orientation arrangement
process of KAUST-8 nanosheets during the preparation of MMMs.

inwa;d N Coalisoed




199 [ S

e

5 W 2024 4F

JEE Rk e — 4R FLIE B #7 2R T . 4 LA SE MOF
YK ORI 4 MMM I, fd A 13 2 e ik
FBIL T 1% MOF 40K 1 75 5 S &L i 8
S} A 2R HES . e JE, Datta S H 9 Ff
ANTRN SR 531 3 AAE S A P I AN 52 6 B I i
AT SR BRI, RILMOF/ R &
W55 A H A IR ALE A A6 AH B, CH, 2 i 22 11 [R] i 3%
L R = CO, B R, R iE i MOF 44K A
(1) — 4 38 18 BE % A AU AL 5 CO,, MM &
CO,/CH, i #1
2.2 MOF/REYE ESMIEEK
JUSHEfOK 31 222K 38 B (1 BR O 58 & P i g
Mk, SRR E RSB E . BT
LU REAE SRS T, OWTZHT
Wik 4 KRBT saifl . MgE e L &
KAk B S A IR0, BT BEA WD T A KL RE A%
B o AR R BNIIRSE, (8T SRR . MOF
PELEE T B 5 1w b2 T AR = 7L R 2 S A

(A) ©

0

PERE, W HIAE i BOBH (i i [ E AR . i,
MOF-508171,  MIL-101(Cr) 81 il ZIF-8[29 &5 44 &}
CAE e ROBUR €% 1) ] 5 A s 2h Y T2 1 e
ke iR BTCAERY], K MOF A1k
HARAME QR B E AR . 2 SRR
fIREE G 0031, MOF ¥ i 45 2% B 5 & WA kL
Hh ] BB B Bl B TR DA AR G R S
HETAERAL L HT h RS, & TT L4 & MOF f£ < 44
WRBRE 43 B L K b BRI 0 4 AE I 1 R
2331, 47 5¢ MOF #3445 2% S & W R T sk 1)
il 2%, SCHR L ZERIE 7 3 MG, B MOF ki
FAAE T I HOR & 8BS FLIBUCR & R . B
FFER BRSBTS R, Wl 4

(1) MOF JURLAFAE T F 73 HIUR & 8 LR
BB THEREMILBE & EH S ER S
VITRER 2 53, B Bl . @
Mt s, AIl % PR B BIRWOR S R 7 A ¥
IR . Zhu SEBOLE il 8 TR LI TR (1 4 4

1

4 il 2% MOF A5 7% B2 & IR B0 1 ZET735: (A) MOF BURLAFAE N 70 HCR & B FLIBCR BB (B) W1 % T34 711

PR BERES 3T (C) SOAH I 7R S e TIE RIS,

Figure 4 Main methods for preparing MOF powder doped polymer microspheres: (A) Dispersion polymerization or lotion

polymerization in the presence of MOF particles [3); (B) Spray drying solvent volatilizes into balls 34 37;

(C) Reverse solvent exchange precipitation into spheres8].
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Figure 6 Challenges faced in constructing MOF/polymer composites: (A) Aggregation of MOF materials themselvesl®'l;
(B) (C) Micron scale voids between MOF particles and polymer bulkl**33; (D) Schematic diagram of the
interaction between a single MOF particle and the polymer material body.
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Figure 7 Schematic diagram of in-situ synthesis of MOFI®l: (A) Interface microfluidic control ZIF-8 precursor diffusion

process inside the inner wall of hollow polymer fibers; (B) SEM and elemental analysis show that ZIF-8 is

mainly located on the inner wall of hollow polymer fibers.
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Review

Preparation Strategies of Metal-Organic Framework/Polymer Composites

GENG Qi-wei, BAN Ya-hui, ZHANG Jian-duo, JI Xiu-wen, ZHANG Zhen-kun"
(Key Laboratory of Functional Polymer Materials of Ministry of Education, College of Chemistry,
Nankai University, Tianjin 300071, China)

Abstract Due to their unique properties, metal-organic frameworks (MOFs) have been one of the intensively
investigated materials in the past twenty years. Many potential applications of MOFs in diverse fields have also
been demonstrated at the laboratory level, and several kinds of MOFs have been produced at the industry scale.
However, practical applications of MOFs have been hammered by their inherent shortcomings. Tackling such
challenges should be the main focus at the current time and in the future. Besides integrating their respective
properties into one material, combination of MOFs and conventional polymeric materials could partially solve
some of the shortcomings of MOFs. Therefore, MOF/polymeric composite materials have attracted intensive
attention in recent years, leading to several strategies to prepare many kinds of such composite materials with
diverse functionalities. In the current review, we aim to summarize the pros and cons of the main preparation
strategies of MOF/polymeric composite materials. Herein, the following aspects are covered: Direct mixing MOF
powders with polymers in solvents and then processing into such materials as mixed matrix membranes,
composite resin balls and nanofibers; In situ synthesis of MOFs by imparting the precursors of MOFs into
polymeric matrix; Using polymeric materials as the supporting substrates for MOF preparations towards polymer
supported films, core-shell fibers and spherical MOF/polymeric composite materials.

Keywords Metal-organic frameworks, Nanoparticles, Porous properties, Composite materials
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