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Preparation of MFI Zeolite Nanosheets and b-Oriented MFI Zeolite Film
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Abstract: Herein, the bottom-up method was utilized for the synthesis of MFI nanosheet with a high aspect ratio
and crystallinity by using homemade dC5 (bis-1,5(tripropyl ammonium). b-Oriented MFI nanosheets seed layer was
coated on glass supports by slip coating method with an average thickness of about 100 nm. The SDA (structure-
directing agent) free secondary growth of the MFI nanosheet layer was conducted to effectively seal the interlayer
and nanoscale gap among the nanosheet layer. The SDA-free secondary growth effectively preserves the b-orientation
of the MFT film while maintaining the minimal thickness. A continuous and dense b-oriented MFI zeolite film with a

thickness of about 200 nm was prepared under ng 1y, o nc iy on® y,0=1:0.03:1.3:0.89 with a crystallization time

and temperature of 48 h and 180 °C, respectively. A significant decrease was observed in the thickness (approxi-
mately 90%) of the synthesized film by the SDA-free secondary growth method as compared to MFI zeolite film pre-
pared by the conventional secondary growth method containing tetrapropylammonium hydroxide (TPAOH) as SDA

that fails to preserve the desired b-orientation of the film.
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Fig.2 (a) SEM image of MFI nanocrystals; (b) *C NMR spectrum of dC5; (c, d) SEM images of MFI nanosheets;
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Fig.3 (a, b) SEM images and (c) XRD pattern of MFI nanosheet seed layer
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Fig.4 (a, b) SEM images and (c) XRD pattern of MFI film prepared by conventional synthesis solution
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Fig.5 (a-d) SEM images and (e) XRD patterns of MFI films prepared with different ano/nSiOZ
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Fig.6  (a-d) SEM images and (e) XRD patterns of MFI films prepared with different crystallization time
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