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Oriented Growth of MFI Zeolite Membrane without Transition Zone by In-situ Method

ZHOU Ming ZHANG Bao-Quan LIU Xiu-Feng*
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072)

Abstract: Full coverage and b-oriented seeded layers were produced on porous a-Al,O; supports by in-situ nu-
cleation. The formation of b and a-oriented membrane with thickness of 3 wm could be ensured by the further
secondary growth in a relatively mild condition. The permeation of gel particles into the pores could be prevented

by adjusting the ratio of ny, /ns, hence the transition zone between the membrane and the porous support could

be avoided. Compared with the state-of-the-art synthesis routes of zeolite membranes, the method based on in-situ
nucleation and secondary growth is simpler and more practicable, by which the control and optimization of mem-

brane orientation and microstructure can be achieved.
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Table 1 Formula of the synthesis solution for
seeded layers
No. Formula o / ns - | nsi
S1 1TEOS:0.32TPAOH:165H,0 165 0.32
S2 1TEOS:0.32TPAOH:118H,0 118 0.32
S3 1TEOS:0.32TPAOH:95H,0 95 0.32
S4 1TEOS:0.32TPAOH:47H,0 47 0.32
S5 1TEOS:0.27TPAOH:118H,0 118 0.27
56 1TEOS:0.17TPAOH:118H,0 118 0.17
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(a) Orientation change with the ratio ny , /ng
(b) Orientation change with the ratio n -/ ng
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Fig.1 XRD patterns of the MFI seeded layers by using

various synthesis solutions
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Fig.2 SEM images of seeded layers and membranes with corresponding XRD traces of seeded layers (bottom) and

membranes (top) after secondary growth
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Table 2 Effect of synthesis solution on the
microstructure of seeded layers

No. Ny o /ng e /ng pH Coverage  Orientation
S1 165 0.32 10.7 Partial b-oriented
S2 118 0.32 — Full Random
S3 95 0.32 — Full Random
S4 47 0.32 11.91 Full Random
S5 118 0.27 11.30 Full b-oriented
S6 118 0.17 — None —
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Fig.3 SEM cross views of membranes prepared under various ny /ng conditions
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Fig.4 DLS patterns of synthesis solution before filtration (a), (b) and after filtration (c)
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Table 3 Comparison of the transition zone with those reported in the literature

No Sources Pore size of substrate / nm
1 Davis et al.l"! 500

2 Verweij et al.l¥ 135~165

3 Algieri et al.¥ 50, 60

4 Hedlund et al.™ 100

5 Present work 160

6 Present work 160

7 Present work 160

N0 /

95
14
18
47

118

165

nsi Seed size / nm Transition zone  Film thickness / pm

— Y 10

— Y 2~17

— N 1~2

50 Y 0.3~1.8

— Y 8

— N 3

— N 2.5
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