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Abstract

Separation technology, as a basic operating unit in the chemical production process, provides a
large number of purification products for modern industry. The preparation and use of molecular
sieve membranes has been gradually developed, has been a hot spot in the development of thin
film technology today. MFI is currently the most widely studied and matured molecular sieve, with
a unique pore structure, and different orientation of MFI zeolite molecular sieve membrane shave
has different separation effects. MFI molecular sieve membranes have been gradually applied in
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the separation of various fields in industry. This paper summarizes the application of MFI mole-
cular sieve membranes for membrane separation in recent years, mainly from different separa-
tion materials to analyze their separation performance. Finally, the prospect of the development
of MFI type zeolite molecular sieve membrane is made.
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1. 3l

S FIRN—FUK AR SR, R FLIE S, SRR Ak 2= R B R e T e TR AR
o WRRH . BRI T RS e 5 T RO R BE[L] [2]0 4307 &k 18] K058 LA R AE KR A 40T i s )
il At T A, IR Y KT IR IS VS, Wiy B RN ARSE[3]. At L
TEERTIFGR, oI IH & 56 H Oz R Rk, O~ 95 HERH R RIMGT[4]. 7 TIffa 2
R, B ARG 225, 184 NIk O W E £ Rl MFIL 2 B BT T ) 12 A 5 A — R4 19 [5] [6].
W R4 e ER, MFI B n 438 Silicalite-1 %, ZSM-5 £, TS-1 #4507, Silicalite-1 4> 1
A AT P G, B TR AWM B, ZSM-5 B R A RRYEF 0y, TS-1 B A A YRS AL Bk AL
Huly; PRE, ZSM-5 A TS-1 JEn] H T AL & B AL S N[ 7] [8]. AL Z iR Silicalite-1 8443
FELFRT 23 55

MFI 245 i A MR LB 504, “PAT T a Sl IE5%3@38(0.51 x 0.55 nm, AL TE)FIPAT
T b MY ELZk18IE(0.53 x 0.56 nm, #ITLMAE), 47T ¢ Jhi)— &M B8 42[9] [10]. WhA & R
W s . EAREEIR . BRUR. 45K S HFR(SDA) BEAK[11] [12]. —TREFFCR I, 243k IR LA
AL E(TPAOH) Ny SDA I, ffill £ H i) MFI A4 73 7 ok B B S A AR, BDVE ¢ Bl ROT IR 24550
W b R, TR LR (Le > La > Ly) [13] 5Ok A1 43 0 B A il 4 07 2T AN R Bl R A2, AR R HL
I (K] MFL 30 I 4 4 I 2 A N R R AP AR AR R 22 R [14]

TESY B, 1515 R (B ) 14 85 R 7= A s kA PR Re i daAn . —MRUIBOL R, IS IE R AU
YR TRk, BRI REERLT . ARSI B R, BRI AR R R R, R RL
T 2 A R ) FLIE T UK K et VB8 R0, AR A mT A SRS F 1 2 B R . BT,
X MFL 2 36 47 437 R R B ) 3R AT A 28 R 428 2 o0 2 o

ARSI MFI B A R G 2 SR, IR 50t 7 T Bk ik SOk R 5t

2. MFI 85 A9 FirlREE S BSEN A
21 INGFEESES

FEN TR ES, BT IR FUR EE I RAR O, PR eAE 737 FLIE R I e A AR K
Z5, ANy TR R S BOR SEIL A BI[15] [16] [17]. FESm &R, A>T 5 R ] B 52
BARFIEN, RN, 2 TiiifLE N, ARKAR N Ty BOE AL —E M ER, )

Tk
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TkZEA

B M HORSEIL . B0, ML 2> 77 BEAE Ho/N, [18] Oo/N [19]. Ho/CH, [2015 AN A fA &, 41
A LU 252 4y B PR B R S AR AT R R 2 S

b HY i) 3k 4 s T Kok CO, HIVE &S0 5T . Zhou %5 AFIFH skl #5-6 b B A silicalite-1 Jl 7 v i
¥ COH, IREIF[21]. 7E-35 FRIRJERS, CO/H, M EIKTF N 109, CO, KIBiE#E A 51,000
mol-m2s Pat, JfH b H kA7 B 49 58 2% Rz b BEHLEX F0 ik £ B 4745 % . Korelskiy 251 b i
AN COICO HIRA M TF[22] 1E-15~30 $RIKEEZIA], CO, (127 18 2 [ 4 I B 1) T B i 38
1E-15 $RICJEHT COL/CO M4 B R Fi Kk, k2] T K% 26. Wang 5 AFIH b B w s £ T CO./Xe ik
177 735 [23] - 75 25~200 £ [ L RIR T , 23 IR N 43 25 K T-48 -+ e e , CO, 7B & Il % 1213 GPU,
CO,/Xe 153 B K 1214 5.6

22. BEHE

TEMAMA Y B4R, MFL BYE A A V2 N, AT B TR RS R AR5 A 1 25/ R AL ERK
I3 . MFI R A 53 % BT ZREKIR &5 55[24] [25] [26] [27]. Zhao 5 A\l 4% [ Fe-silicalite-1 X/E
5 G R 5wt LEEKIR S, SMIBEZN 3.5 kgm >h?, 2B E 1414 40 [28]. Elyassi 25 AWt
T ARF AT T IRAE 60 3% I T 705 Swive LEE/KIREMIITERE, i R IFMIRRIIH 85 117>
BSIHFR1 3.5 kg-m *h ™ R R [29]. 72 1 8 T STk MFI B A 2 TR CERDKIB SIS B R R
(PV)PERE.

MFI Y3k 0t (R SR S A A i gh R G A, B B A L& PR & B 7 B /NMIFLIE R (R4
5.5A) [30] [31] [32]. Li 5 [FIZHLE 2004 4K Silicalite-1 I A T B SRR T . KH 0.1M K
AL KIEBCNERL, 88T 0112 kgm h B ER 76.7%MHESE R [32]. [FINF, ABATEESR], RS,
B AN S T LT S 2 0T R A AN B HE R AR AR 33 Zhou S5 NGBS 7E 2 LI BRI AR
RIPAFEMZ, HET SRR ML B3 5157 B 0 2 3R 04 T K347 Si%3%, 1E 70 bar
JENZENT, 37T 4.0 Lm >h ™ @B 80%AIHEEE R [34]. RN, JEBFAT T 3K Fh i Xt G Ao 24 »
A AR SCRIERRR ARG . MFIL B 7310 B T 100 28 SR O — @ IR A B, (R i & 07
ERATE I, DARORHBEI b AG AR 77 0 R HE R

Table 1. The pervaporation (PV) performances of zeolite MFI membranes for ethanol/water mixtures
= 1. MFI BSH A 5 F iR B CR S 1IREEER A (PV)ERE

&5 ety B (kg'm >h™) SERET BE R
RN wt%o) B (K)

M, 5 333 0.93 106 [35]
M, 5 348 1.36 58 [36]
Ms 5 333 1.81 89 [37]
M, 5 333 1.38 45 [38]
Ms 10 333 2.55 72 [39]
Ms 5 333 2.85 60 [27]
M, 10 323 0.85 52 [40]
Mg 5 333 1.22 88 [41]
M, 4 303 0.1 24 [42]
Mio 4 333 0.76 58 [42]
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23. s RaEsE

DPAERRIE A 7> TER IR ED . 7 E AR RIS AR, d A B 7 KM
T, SRR IR 43 B S AR IR B R B P o S A ) O 2 R . T IAR  FIR Bl )t HAR (Bl A
AR5 5.8 A F 6.8 AVFIIE/ST T ke S M k18 1% BAR(Eh A AR 8 4.7 AR 5.3 A) 5 MFI AL
A 50 R A FLAR R /INAEABL, - BRI 328 FORE &0 — SRR/ T e e A A4 LA MIFL R4 2 7 )
5y B PERE[43]-[48].

Tsapatsis UREZH [13]7EXT /48 — F 2R r (1) 3 B v B e 1 DUAAS [ ] (b, a&b, hOh, c) i3k 4 I 1) 73 B 4k
At. 7E 100 $EICSE T, ¢ 5 hoh i (T — FZRIE R AE 300 x 107° mol'm s -Pa £ 4K, ifi a&b
5 b B Fos H 7 EE R, 6 2RIE AR 3000 x 107 mol-m2s T -Pat #uE g, [, hoh i b B
73 B PE 1 K40 20~80. T ¢ 55 a&b HIa )4 B A1 A A7 K40 2~3. Yoon PR % 7 — il = 7 &
K716 b B A s, 4 B IR ik 1000, ey T Ad i A IR [49]. 2% 2 AU TR ERE ) MFL B g3
7 A SR S R R 5%k — HVAR B 3 B R e

TR A A AE I AR R R P B SE, A& T AN REREAT IR SR 4538, AT L7 SRR T
B o XAtk R P ) A% B T — B el T R 2SR IR venli 65 R A rp P AR S ) R B . iR
TR eiE A Z B, Choi 25 A RTP T (fH#MBETE 1 4%h 2 PRI THE 2 700 $RICHE,
W J5 7E 2l B2 R RF 0.5~2 738 [50] T T £ 3 BUM 4Bz 1 S AR AT Si-OH FE R A BER,  JFAE
T BR SDA FIE T A HLRE ) 2 B, 3998 S AOBURE 2 (8] 25 6 A% Gl be T BORAF B0 Wb A R £ 8 1 A A
4; {EHMEEREATEE RTP AHE 1 ¢ BRI 10 pm JEWhA M, 7B Fik3 1 128, UEB RTP LZA LA
FE ol D o5 A o A T I T2 sk Ak 38— PR A8 S A A 70 B BOR R X2 25 T8 - Yoo S5 Nt RTP AR PRI A7 JiE,
35 7 123~139 4 B F = iR RE, S IE T i@ ELS 2.6 x 107 molm 2s Pa* [5]. ik, ¥
RTP BRI AMERCK I A B A A PRI i, — R KORHE AT 1 el ) 2 w] DAR Lk & S dok s A
RO EL R w5 A PR .

Table 2. Zeolite MFI membrane with different orientations and their p-xylene/o-xylene separation performances
= 2. TEIEERY MFI B 53 F i BE K 4B R A SR/ — FR KB 47 ES 1 A

BA S — 2R E (10 mol'm 25 Pa ) SBEHETF SR
Ve 60 3 [51]
BEHIINON 26+ 4 123~139 [5]
hoh 1.75 278 [52]
b 24.6 378 [53]
b 19.6 483 [13]
b 21 ~1000 [50]
c 4.8 126 [6]
3. BE M RREE

I BN TV R R RSB AR [54] . FE T FREE AR 57 T, b REVEVH BN S S HETSK) B A3
B BRI AZ BISGHE, XEERRAEAR KL E LR T ARHE5] . 07 R B P MM SLET IR T 17 701
IR AL RN T I E DURFEATECR 20 720 B 1 IR, 2 T IRIRAE UM . 2R B AR AR 21
Tz, R, RS R RTER S E Th B B W TR R, 2
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R BRI — N R B > T BRIR b, WA BN A A SR 1, DA ORI A L B
. (B, FEIFRRAEIRER. ROK. @ RBEREERS, TIREERRRIMAE, B 7
it RS LA B T A AR P R, UL SR AU F5 AU BE R I 18] TARARE k. 534, b BRI RS
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