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Abstract

Due to its unique pore structure, the MFI zeolite membranes have great potential in gas separation,
liquid separation and membrane reactors. Thus, the MFI zeolite membranes have attracted the
attention of many researchers. This article mainly summarizes the synthesis methods and appli-
cations of several MFI zeolite membranes, and also makes a prospect for the future trends of MFI
zeolite membranes.
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Figure 1. Schematic diagram of pore structure of MFI zeolite [11]
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Figure 2. (a) (b) SEM image of MFI zeolite membrane prepared
by in-situ hydrothermal synthesis; (c) schematic illustration of
molecular sieving in b-oriented MFI monocrystal-thick film [27]
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Figure 3. Schematic diagram of secondary growth method [28]
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Figure 4. Schematic of gel-free secondary growth of seeds
by consumption of silica nanoparticles to grow zeolite seeds
to a continuous membrane [11]

E 4 BEER_SUENRBAESATTFEKAE
SRR TR R E K REE[11]

2.3. RRERE

TR B B A 1T A R R IR —Fh MFI 3 T IE& i 1% . BRI S 40 1 0 & O i B T
B AR, M BARE AL g 07 SORAT AR KR . 7R R, 2 A S s A R R )
FHEAER, P CATERA A BT R] A S B PRI TR R 80R,  [F) AR S OB I i s s Az 38 S vk, vl LA
FRE MEL SR N ZE KOl 2, & BN TA][34]. 18] 5 IR T SR PO V21 45 20 1075 I ) 5 e A2
08 ) FH A% G K FA RO 1 2545 B ML 4307 B 7 B0 AR R ] (- T LA /N B B B 22 BF D) A s 1) i
JE(i T 100°C), A FH s i il MFL 23 i, AT ARRAIC S il B %8 100°C,  HL AT DA & pit 8] 4
FZ LA /NS, B bR v T ISR . [RIEE, b R 0 AZ RS R0RE[35] [36], T A B AT LA 2L
HhPMHIZE ST, XA R T H S A B R SRR . RN T 100 nm)f) MFI 4 FiffE. Liu 25
N [341K I & SO (/N T 100 nm) ¥ B A i@ R AE R 1 b HUR MFIL 23705, H SEM &l
6 FT7R, TR #Ks & B 8] AR GE K #di it 12 h 4856 % 2 h, IR R A% 8K 3 A R 570 nm s
/NEE 93 nm, AT LR FH AR NG S PR B (A RO . (BT A BUEN G R A R LR, ANER
TR A

DOI: 10.12677/ms.2021.112010 75 MRl 2


https://doi.org/10.12677/ms.2021.112010

M, HHE

Short Synthesis
Time

Microwave
Heating

Sol
Adhesion

Conventional

Heating
=>. Long Synthesis
Tlme
Gel Layer /

too

Porous Support

Zeolite Crystal Zeolite Membrane

Figure 5. Comparison diagram of the synthesis of molecular sieve membranes by hydrother-
mal synthesis and microwave heating [28]
5. IKRERBESHRMMAEE S F iR I L B R B E[28]

Figure 6. (a) (b) SEM images of MFI films prepared under traditional convection heating and
(c) (d) microwave heating [34]
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Figure 7. Schematic diagram of separation performance of MFI zeolite
membrane for xylene isomers [40]
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Table 1. Separation performance of MFI zeolite membranes used to separate ethanol/water mixture in the literature

=1 XEPRTHECEREMN MFIRE 5B RE

Support materials Compositions Feed (Wt.%) Temp.(C) F(kgm?h™) S.F Ref
Stainless steel disk 1Si0,:0.1TPABTI:0.1NaOH:80H,0 5 vol % 60 ~0.8 ~60  [43]
Mullite tube 1Si0,:0.17TPAOH:120H,0 5 60 0.93 106 [44]
Porous quartz disk Gel-freesecondarygrowth 5 60 2.1 85 [45]
Silica tube 1Si0,:0.05TPABr:0.08NaOH:75H,0 10 60 3.00 92 [46]
a-Al,O; hollow fiber 1TEOS:0.05TPAOH:165H,0:0.05NaOH 5 60 9.80 58 [47]
YSZ hollow fiber 1Si0,:0.32TPAOH:176H,0 5 60 7.40 47 [48]
a-Al,O; tube 1TEOS:0.17TPAOH:120H,0 5 60 181 89 [49]
a-Al,O; tube 1TEOS:0.005TPAOH:165H,0:0.095NaOH 5 60 1.36 85 [50]
a-Al,O; tube 1TEOS:0.17TPAOH:165H,0 5 60 1.82 62 [51]
a-Al,O; tube 1TEOS:0.2TPAOH:0.06H;B03:600H,0 5 60 2.60 55 [52]
a-Al,O; tube 1TEOS:0.08 TPAOH:0.02TBAOH:140H,0 5 60 0.93 71 [42]

HEALZALITRYCCDY R il MFL IEZE i B R K A3 (WGS) LR B8P 8] T B4 53] 2
AR B (a0, c0, 31, A, c0 ~25), (EFERIIERIE 24, CO Bl Py mTiits . id CCD 4
PAEH ) ML 8 S 7 3 WGS S RHISAT 73746, DA S IR 5 (14 8) [54].

CO+H,0 co

2

% LT-WGS reaction
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) v LA v
zeolite membrane - -
Sweep gas Sweep gas+H,

Figure 8. Schema of a membrane supported water-gas shift
reaction: In an extractor-type membrane reactor, hydrogen is
selectively removed through an MFI membrane modified by
coking [55]

8. PREMIKRSERE MR : AEMAERMET,
B ENIEIRR MFI BRiE M R BRS[55]

3.4. JERAME

1E 2 AL AR . ERESE) EAERAS IR ML b A 0 I mT DU T 20 180 M sl S 82t 17
FEBCTE B A (fe Py )2 T A A ) 26 O ) DAL P T 0 F A R A [55] » Yain S5 8 S fE Ak v i i Y SR Asr
KL & A PR MFL RS> 05 58, 5000 52 AR A HUH E(Low-k) [56]. )5, %R AT AWK
DL 6 T7i%, #1146 A5 2 A 5 R UBGRFE L SEAR A A o BRI AR B R B A 4l MFL 2 231 0 8t
AL RA AR U B (k < 2.1) [57] AP RLEA PO P55 25 A H A= SR Tk i F 20 — 41
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T4 2 1 (k = 4).
3.5. LRSS
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Fgh AT 3% Pl St 5 (A S T AR SRR . F e e &6 (14 9). Gora &8 A [241 4 H 5% #1 b
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Figure 9. Semiconductor micro-sensor loaded with zeolite
membrane [58]

9. AN FIHRRH SR L RRER[58]

4. BEERE

ﬁ%@% MH%E%MH%W%T@k%ﬁ% ML 3647731 7 B R S e L3 25 4 S AR e P e
FEIAE SR B WK B R R N2 55 7 TAS B 2 N, ABAISRAEAEVE 2 A fR e i il . H AT
%MH%E“?Wk,KﬁmﬁhH AN, EAER . R B SR SR A, ﬁ%i%%m%ﬁ
Bt H R Z RGN PR, AFIT MR BRI AR, DR o] 5o B4 s AT 42 i Bl -4 548 1 70 52
PR BT 717 . MFL 3040 5 0 I & B R A i A KL 75 2 — IR R, AR T &
B SR ) ML A 43 T B [37]. ML b/ BEAE Tl R g K Eia A, SCE A SRR A7 A i
& MF 57 SCPE IR AR5 v 1) SR L SR DR, 34K 5 I B 1 SR 5 A5 R, 0T 2Rk MIFL 3 A S K
RSN H B A 5 [33].
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