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Abstract: Molecular sieve membranes separate molecules based on their size and/or shape and have been of high interest,
due to their potentially high energy efficiency and high selectivity. Zeolite MFI membrane is one of the most-studied
molecular sieve membranes and has affected following studies on other molecular sieve membranes. This review discusses
the technical developments on the control of morphology, microstructure, and defect of MFI membranes, which have
significantly improved xylene isomer separation performances. These include crystal morphology control, effective secondary
growth, seed coating method, crystal orientation control, heteroatom doping, and defect healing method.
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Tetrapropylammonium  bis-1,5(tripropyl ammonium)
hydroxide pentamethylene diiodide
(dC5)

© (d)

Fig. 1. Structure of zeolite MFI. (a) Schematic illustration
of MFI pore structure, (b) TEM micrograph of MFI nano-
sheet (top) with overlaid framework cartoon (bottom), (c)
structure directing agent for MFI; TPAOH (left) and dC5
(right), and (d) schematic illustration of twining. (b)
Reprinted with permission from ref. [7]. Copyright 2016
Wiley-VCH.
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Fig. 2. Synthesis method for zeolite MFI membranes. (a) Direct synthesis; (b), (c) seeded growth method based on equiaxial
seed crystals (b) and anisotropic seed crystals (c).
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Seed crystal

Seed coating

Intergrown mem brane

TEAOH!{NH4)ZS|F5 7d=

Fig. 3. Various MFI seed crystals (left), seed coating layers (middle), and resulting membranes (right) for (a) micron-size
crystal (reproduced from ref. [23]. Copyright 2011 AAAS), (b) nanoparticle (reproduced from ref. [22]. Copyright 2010
WILEY-VCH), (c) exfoliated nanosheet (reproduced from ref. [40]. Copyright 2015 WILEY-VCH), and (d) directly-synthe-
sized nanosheet (reproduced from ref. [27]. Copyright 2017 Springer Nature).
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Fig. 4. Schematic illustration for (a) vacuum-assisted filtration (reprinted with permission from ref. [47]. Copyright 2013
American Institute of Chemical Engineers), (b) floating particle coating method (reprinted with permission from ref. [28].
Copyright 2018 Wiley-VCH), (c) counter diffusion CVD (reprinted with permission from ref. [48]. Copyright 1997 American
Chemical Society), and (d) defect-patching via the counter-diffusion CLD (reprinted with permission from ref. [49]. Copyright

2008 Wiley-VCH).
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