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Abstract: The present study announces that the pH value of seed coating solution makes a significant effect on the mi-
crostructure of silicalite-1 zeolite layer formed on «-alumina support. Seed with an average diameter of 75 nm was dis-
persed in ethanol to prepare three kinds of seed coating solutions with different pH values, and dip-coated on the support.
The pH value was controlled to be 2.2, 7.0, and 9.3, respectively. In the secondary growth process, pH 7 seed solution re-
sulted an uniform, 3 to 4 pum thick, completely covered, and 100 nm grained silicalite-1 zeolite separation layer. The uni-
formity and completeness were explained by a uniform, closely packed, multi-layered, and completely covered seed coating
in the pH 7 condition. In the condition, «-alumina support and seed are oppositely charged: support is positively charged
(8.4 mV) and seed, negatively (-1.7 mV). The opposite charging induced a strong electrostatic attraction between seed and
support, which made the good seed coating state. On the other hand, pH 2.2 and pH 9.3 seed solutions resulted non-uni-
form, partially covered, and around 1um grained zeolite separation layer, since seed and support are the same sign charged
in the conditions. The same sign charging induced a strong electrostatic repulsion between seed and support which caused a
low coverage of seed. It could be concluded that the pH value of seed coating solution is a key parameter to determine the
microstructure of silicalite-1 zeolite separation layer.
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Fig. 1. (a) SEM image and (b) LSC particle size dis-
tribution of silicalite-1 zeolite seed.
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Fig. 2. X-ray diffraction pattern of silicalite-1 zeolite seed.
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Fig. 3. Zeta potential plots of silicalite-1 zeolite seed and
@ -alumina particle as a function of pH in ethanol.
Isoelectric point of seed and support was pH 6.74 and pH
7.71, respectively.
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Fig. 4. Surface and cross-section SEM images of supports
seeded at different pH values : (a) pH = 2.2, (b) 7.0, and
(c) 9.3.
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Fig. 5. Schematics of silicalite-1 zeolite seed coating at
different pH values in EtOH : (a) pH < 6.74, (b) 6.74 <
pH < 7.71, and (c) pH > 7.71.
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Fig. 6. X-ray diffraction patterns of (a) pure «-alumina

support and (b-d) silicalite-1 zeolite membranes prepared

by using supports seeded at different pH values : (b) pH =

2.2, (c¢) 7.0, and (d) 9.3.
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Fig. 7. Surface and cross-section SEM images of silicalite-1 zeolite membranes prepared by using supports seeded at different

pH values : (a) pH = 2.2, (b) 7.0, and (c) 9.3.
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