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Fig.1 Schematic illustration of oriented zeolite layer fabrication by oriented seedingl”]
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Fig.2 TEM (A, B) and AFM (tapping mode) topographical images (C) of MFI nanosheets.

The average step-height data of the area highlighted in (C) is plotted in (D)[?8]
Copyright 2011, American Association for the Advancement of Science.

N a7 G PRE ) g% G5 R e . RSP — Hom K AR EE A9 = 48 MFI B A 40 oK F s 3 390 o) 5 25 1)
SE T — b E BTN B % ) A A 2 S CIE 3D . 1% 7 ik SR DY T i S AE B2 (TPAOH)
VEWVE 2 i 7R) G I 6t RS e 1 AR A R ML U A R R R AT K B AL B, — D1 RN
—HAEARERE KB R 4 MR BEA 90K (12 DR IJE R, ~25 nm). B 5 0 — 4
MFEI 3 9K BT B R e AT 7 VR A0SR AE . BF AL R I AE K R 40, B T OH HIAF 7E
ML 3l A 1A P9 A% 45 s B2 MR X AR 1K) STO W A S R ALV il IR R JE € Y Si0, 5 IE W
TPA*HI EAE AT, A MFL W A7 Ah R A A — kAt . 1 T TPATRSE KK, Jo ik il il i 4 L8 i3t
ANHWE, FBES RSB ELE MR W Ah R E#-E4 SR FSET, 15
MPEFL il A7 & A P9 77 A 58 BB 2 s S5 0 o B8 A Bl A0 BRI TR BE — B S 4G, th & MFIL ik 7 Y a-/c- il
T3 1) F A BE 5 4% A, TR BT b-Ah 7 A B AR BELE R AR AR B, RATE MR B —. &
e, mKELHRAFSFERAGEHE 4 MRIB A0k . 3BT LY, @il Bk
o T2 RE % ) 13 300 nm-8 um i F N AR R SR 48 MEL WA 98K . TTE S8 T
R ) R e LA



(&)

Dissolution

" /
Alkaline .
L 3

. Recrystallization

Zeolite Wall
_— e
Treatment 3

Thinning

P yan
o ks

Bulk MFI Microcrystal Hollow MFI Microcrystal Cracked Hollow MFI Microcrystal MFI Nanosheet

(D)

1 jun 1 um

Fig.3 (A) Schematic illustration of the formation mechanism of MFI nanosheets prepared
via anisotropic alkaline etching. SEM images of (B) parent coffin-shaped MFI microcrystals,
(C) hollow MFI microcrystals, (D) cracked hollow MFI microcrystals, and (E) MFI
nanosheets!*°]
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Fig.4 (Top) Schematic illustration of the formation process of MFI nanosheets. (Bottom)
Bright-field TEM (BF-TEM) images of different growth stages of MFI nanosheets starting
from approximately 30 nm-sized seeds!?°]
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Fig.5 Schematic illustration of the formation and transfer of oriented MFI nanosheet
monolayer by turbulent air-water interface-assisted self-assembly method[®2]
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Fig.6 SEM images of MFI films grown on glass plates from the precursor solution. (A) Direct
secondary growth at 150 °C for 3 h; (B) direct secondary growth at 150 °C for 5 h; (C)
secondary growth with hydrothermal pretreatment at 150 °C for 3 h, and the (D)
corresponding cross-sectional imagel®3!
Copyright 2011, American Chemical Society.
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Fig.7 Schematic illustration of the secondary growth and twin crystal formation on oriented
MFI seed layers for the synthesis solutions with various NH4* concentrations(®®l
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Fig.8 SEM images of MFI films prepared by (A, B) conventional heating, (C, D) multi-mode
microwave heating and (E, F) single-mode microwave heating in a TPA-containing aqueous
solution (1TEOS:0.15TPAOH:135H20) at 100 <€ for different time. The number marked at
the bottom left corner denoted the epitaxial growth duration(®!!
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Fig.9 SEM images of (A) prepared MFI nanosheet monolayer, (B) prepared MFI layer after
secondary growth on glass plate, and its (C) cross-sectional image. (D) XRD patterns of glass
plate, MFI nanosheet monolayer, and the obtained MFI layer(*°]
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Fig.10  Schematic illustration of thin oriented zeolite film fabrication. a) Powdered
precursor was placed on top of the oriented zeolite seed monolayer, and b) epitaxial growth
of oriented zeolite seed monolayer into continuous oriented zeolite film[37]
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Fig.11 Schematic illustration of zeolite film fabrication via gel-free secondary growth[20.83
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Fig.13 Summarization of the separation performance of various MFI membranes towards
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Research Progress on Zeolite Layer Preparation via Oriented Seeded

Growth

Liu Yi, Liu Yi"
State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian, 116024

Abstract In recent decades, fabrication of zeolite layers has attracted much research interest
due to their potential applications in fields of separation, catalysis, sensing, and anticorrosion.
Among them, uniformly oriented zeolite layers which benefit from reduced diffusion path

lengths and decreased grain boundary defects have become the focus of people’s attention. In



this review article, major achievements made in oriented zeolite layer preparation was
reviewed and commented with particular emphasis on the preparation of two-dimensional MFI
nanosheets, deposition of b-oriented MFI seed monolayers, and microstructural manipulation
of b-oriented MFI layers during secondary growth. Moreover, major problems hindering their
bulk production were introduced and possible solutions were proposed. Finally, further

development in this research field was highlighted.
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