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Research progress in achieving efficient gas separation through precise
control of MOF material pore size
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(Northwest Research Institute of Mining and Metallurgy, Baiyin 730900, China)

Abstract Gas separation is an important and widely used industrial process, but traditional
cryogenic distillation separation is energy-intensive. In the emerging field of separation technology,
membrane separation technology is considered a separation method that theoretically can
significantly reduce energy consumption and has environmentally friendly characteristics. The key to
membrane separation technology is selecting suitable membrane materials. Metal-organic
frameworks (MOFs) have become a popular membrane material today due to their high porosity,
regular pore channels, adjustable pore size, ease of modification, and stability. However, precisely
regulating the pore size of MOF materials during membrane preparation remains a major challenge.
Therefore, this review takes MOFs materials as the research foundation, provides an overview of the
characteristics of MOFs materials, discusses the methods commonly used for pore size regulation of

MOFs materials, introduces the preparation methods of MOF-based membranes, and summarizes the
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applications of MOF-based membranes prepared using pore size regulation methods in the field of
gas separation. Additionally, it provides a summary and outlook on the development trends of MOFs
materials in the field of gas separation.

Keywords metal-organic frameworks, membrane, gas separation, pore size regulation.
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Fig.1 MOFs materials used in the design and construction of gas separation membranes
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DAAE K M A o 10 b AR 722, T EL AN BE AN Kgm-OPr (7 - fi 4 b S SEE S (R LA, TTAS = TEAR IR
IR SHT I AR, R KI5, IR R . T N B— MOF AR B il £ B it 17—
T H A, T ELE i 454 A R 268 MOF fI1E 5, 7K T MOF IS %

FLA5 A B VA % MOFs B ELAT (4 BTk 2y Jy ik, RSl DR, B2 B 5 4%, b /b H 5 3845 65 5%
S A, TT R % = P E MOFs 43 B . [R I, Zheng %509 38 13 EL25 Sl B ks DA R 3R 4 %) UIO-
66 7 HIE i PDA@UIO-66, B J&i K ¥ i AR 206 PDA@UIO-66 5 Pebax #1455 &1 s AT LB CO, 1
R ) PDA@UIO-66/Pebax MMM. 3 1o AH 1 (1) R AiE 7] A1, PDA@UIO-66/Pebax MMM & 1) 7 5L 1%
I & /]N UIO-66/Pebax MMM Ji, &1 PDA %} UIO-66 HFL4% BAA 2 0038 5 VR . st ok, b B il 45 A s
HEAT AR B 70 7T 1, PDA@UIO-66/Pebax MMM HY AR 2> B EREDL T ULO-66/Pebax MMM. &
PEPERY IR & T8 R T RS PDA Wb T UI0-66 [1L4%, AR PDA % F PDA@UIO-66 AYfL1%
SRR T X — 5. CO, BB MR HE M E 22 H T PDA 5| A T FF K CO, BHEM. 4R1M, 24 PDA %
BN, CO, BiE R TR, Xl At th T PDA RS I K §8 UI0-66 L% 5E, BRI
T CO o T I R . 24 PDA & & & 10.3% wt iif , PDA@UIO-66/Pebax MMM [ 43 & 4 AE & 1%,
CO,/N, E#FENEH 70.55, CO, BB i %K 94.56Barrer, 43 7] b 4l UIO-66 £ MMM & 29.2% Fi1 27.9%.
I, A MOF B4 R FLBR T A5 845 SR s £ CO, i e v HLAT Bt A O FH AT S e 4 ).

VSRR B 75 45 MOF's A 7 B, S5l A, mDRt iAo, e v 45 B Al 5 R, AR 1K, 35
T 2R, FITHE 6. I, Zhe 557 55 %66 BT MOF-74 44K 7 (917 9K A4 A %804k FeCo 40K Fr
(i¢ iy FCON), Bfi J5 %} FCON #t 17 1& i 15 2] MOF-74 44>k /i (ic & FCMN) , # FCMN 5 5 2, 4 i
(PVAm) 18 i ¥ MR 57415 5 FCMN@PVAm MMMs JH T H, & k. X5 B il 45 59 MOF #1 B FLER K/
HEAT T FRAE, FCMN A fLa K B, sbabh, X3 irifil £ 19 FCMN@PVAm MMMs #1748 5 K, 771
Bfi 5 FCMN 2 A9 H, MMMs 1) H, 38 3 R R 20 K, 3X0O= BT FCMN P A R0 00 1) 3 = i
N 20 % 1 MOF 44K v HEEMLAL T FCMN@PVAmM MMMs 1Y 5 2SR5 BIAE I, Hy/CH, 4%
PE R (1244+244) , H, 1% 33 % (964+129) GPU. FCMN@PVAm MMM s & A4 23 85 PERE T [ T H20R 5 B &
VISR 2 (Rl E5A R A S AR 2 . BE b A0 Sk 5 TE BE T TR 4 T 7 s M RD, T) Es  AK P d Ji
LR, LI T PR 5 PR ANHE R K 2 T 07 2, X MOF-74 98K A (KA Jo i 38 2EAT 1 00 e f 1 BR
PAT L LT A ) MMM A B A B — i (4 RS 461, XS BRI H, Sk A A3 B HA AR K 7 2.

PR L I R B0 & B MOF JEELA & ni i B P, REAEAIR, RESE f m Fs ko, IR BRI 5], 45 e vy, S 2
45 A BRI, B BT R AOR 5 By B PR RE. PRI, Hou 4550 3l 33 ek v 3 9K 21 & it (FCDS)
T 244k ZIF-7x-8 B, AE ML AT T B2 R 3R, /N T 1 HfLAR. FCDS b B b i B A6 FiL 3 Fe i/
T RS AL 1Y ZIF-8_Cm VE A R B AL, RIS SR PR & 7 3 4 SR i /N T FLAR RUSE . 38 A 7 A48 ]
SR T o) 28 B ) L AR BT A R R B AR 0/ DN A, o) e il 4 1) S iR AT AR B 38 A T, 5 ZIF-8 BEAH L,
ZIF-7x-8 I CO,/CH, 77 i ZR AU 3 . R, AR B SR B 15 R IR, X &t T ZIF-7x-8 LIRS
PGSR, BLAR, ZIF-7,,-8 BN CO,/CH, Y1 43 B i 345, 7358 R ECEE 25 VA b, J& HAth R etk ZIF-8 i
1) 10 £ SR1M0, A8 ZIF-734-8 BYFLAR RSHE/IMS 2, (A B0 IF B A7 388 n, 3 ] 682 45 i B 1 3
I X AR i ZIF-7,46-8 F1 ZIF-750-8 B, BTk 2= A 5 09 3% 422500 43 A AL IR EE, AT LA R Ho o B M 3R
2% ZIF-7x-8 J5 i () 50 B vk RE VA P TR AR HE GO O 8T B R SOR . M fLAR 46 /NI A 3 1) CO,/CH, 43
BIVE RS, SRAG S 1Y ZIF-7x-8 B ELA U700 73 Ui 43k . 1207 S8 58 118 <398 i 7 47 78 AU 5 i vl 3k



8 7 N | A = 45 %

— N T H A B AP R 1o B PERE AU SR MOF JIR.

L5 LRIk, XF MOFs A4 9 FLAR /NI 2 ml 52 B g 1) MR 73 B P e, FLAR TR MOFs JE IR 7E <
PRI B BERE T S B {HU2, MOFs BHBMFAE i (A1 BB, BELAS T B AR AR 8 A N, R
il T MOFs #HRL 2 4 J i 4 £k

5 %55 (Conclusion and outlook)

25 b Frik, FLA2 v A9 MOFs A R s LR 28 . B Pl 4 1 FL I 235 44 LA K mT 77 i) A 2 v Jo 2
PRI, BN A 2 1 48 e PR BB A 53 2 IS iy BAEUR L. SR T, FLA2 T 90 MOFs A REAZ LR S5l 29: (1)
GGt R 2%, 2R . pH A SN B E) S S/ NAR AR R AT RS e FL AR AN, A A 2 B AL AR AR 1S
M. (2) =3 A K. AR 2549 ML Y MOFs 75 ZEAS [l () IR 45 55 i, B RTis A —Fhii
FH 7 338 H F B A 28 BY B9 MOFs. (3) 2544 5 M B8 2 1] A3 ~F- i xfl DA . 38 K FLAR T BB & 38 MOF &
PRGEF A RRE T, R B A PR RE s T2 2338 5K FLAR 1Y 34— M mT BB S ik HABMERE. (4) RAEBIR
1 Jry BRAE . BT ) R AEBRFEAG B I % MOFs LA K/ INFI 4345 T T AEAE SR R AL, FL A2 P 3 MOFs 44
AR TF I sE DU 7 (1) BRALEE ST s X MOFs JE SALE] B BLS5RIT, 12 H et iy ity
B A, AT 208 255 A HLBCER B A BAVE T, 0L R 54544, hfLAaR Ja i s it
WS, PR T BT ARG 0 B AL, (2) BT BUR I . PREHT I 5 iU AR 50 B0 1 A 7 ik
DLSEELE A i 0 LA IR . (3) B RHAR B Al & . B G AR R | Ab2s TR . W32 55 2 R A
HEH AR, 0 RIS, (4) G YRR B IF & . 38 bR 0 2 LA, JF & Hh 1 e B 1Y
MOFs #18}F, DL BEIR A7 . PREEHHAL . AR W) B8 2 S U RR IR T K . (5) e b RAE BRI B . & g
FUN ST Ry SR ) R AE B R, LIRS I E MOFs By FLAR AT L IR S IR 44, S it 45 fL AR 45
T2, i 9 S w0 LT B RS ot ) 250 SRk VAT 7, MOFs FLAR TR HE AR HAT ) [ (1) 2 Ji iy 55 F
BRI A, (EAS B BT IR ABFR IR R .
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