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Abstract: A novel technology for homogeneous deposition of zeolite particles on a porous support was developed so
that those particles played a seeding role for the growth of zeolite crystals. After the particles were dispersed in water, the
aqueous solution was fed through the bore of a porous tubular support. By keeping the other side of the support in a vac-
uum, the aqueous solution passed through the pores of the support, leading the particles to be homogeneously deposited on
the support. The amount of the deposited particles was investigated by changing the following operating parameters: a par-
ticle concentration in the solution, a time for deposition, and the feeding rate of the solution. The amount of the deposited
particles increased from 0.0019 g to 0.0208 g as the concentration of the particles was changed from 0.01 wt% to 0.3
wt%, while the feeding rate and the deposition time were kept to 100 mL/min and 4 min, respectively. As the deposition
time was varied from 1 min to 4 min, the deposition amount increased from 0.0004 g to 0.0019 g at the typical condition
of the rest parameters. Also, it was observed that the deposited weight increased from 0.0029 g to 0.01 g as the feeding
rate increased from 100 mL/min to 300 mL/min. However, the total permeance of water and ethanol decreased through the
zeolite membrane as the deposited weight increased.
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Table 1. Chemicals and Supports for Synthesis of Zeolite Membrane

Chemical Specification

Manufacturer usage

37.25% Si0;

Sodium silicate solution 17.18% Na;O Samchun (Korea) Si source
NaCH EP grade Daejung (Korea) Na source
NaAlO, Al/NaCH = 0.79 Wako pure chemical industries, Ltd (Japan) Na, Al source
water HPLC grade Samchun (Korea) water source
O.D. 10 mm
LD, 7 mm

@ -alumina tube .
pore size 0.2 um

porosity 33%

USF/Schumacher (U.S.A))

support

IN1001

Duncan (U.S.A)

glazing agent

Ethyl Alcohol 99.9%

Samchun (Korea)

Molecular sieve 4 A powder (< 5 pm)

Aldrich (US.A.)

seed crystal

Membrane /~ ™

seeding cell 1 1
W) “ CUJ ")

Feed tank

Retentate | ]

tank stirrer Volumetric

pump

Fig. 1. A schematic of particle deposition device.
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Feed tank

Fig. 2. A schematic of pervaporation apparatus.
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Fig. 3. Particle size distribution of zeolite 4 A powder.
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Fig. 6. SEM images of NaA zeolite membrane (0.09 mg/
2
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(b) Top view

Fig. 9. SEM images of NaA zeolite membrane (1.40 mg/
2

cm’),
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Fig. 10. Total flux through NaA zeolite membrane for
water/ethanol pervaporation.
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Fig. 11, Separation factor through NaA zeolite membrane
for water/ethanol pervaporation.
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