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THAPANEE KHUMBUDDA : SYNTHESIS OF SODIUM ZEOLITES
AND SODIUM ZEOLITE MEMBRANES FROM KAOLIN FOR WATER
SEPARATION FROM ETHANOL SOLUTIONS BY PERVAPORATION.
THESIS ADVISOR : ASST. PROF. KUNWADEE

RANGSRIWATANANON, Ph.D. 140 PP.

RAW KAOLIN/DEALUMINATED KAOLIN/METAKAOLIN/JBW/ ANA/SOD/
CAN/DEHYDRATION/ANA MEMBRANE/POROUS CERAMIC SUPPORT/

PORE FORMER/MULLITE/PERVAPORATION

The main focus of this thesis was to study the dehydration of ethanol solution
by various types of hydrophilic sodium zeolites (ANA, JBW, SOD and CAN) and
sodium zeolite membranes (ANA membranes). Both of sodium zeolites and sodium
zeolite membranes were synthesized from local material as kaolin for reducing the
costs. Sodium zeolites were synthesized by hydrothermal method using raw kaolin,
dealuminated kaolin and calcined kaolin. The pure phase and high crystallinity of all
sodium zeolites were observed within a short reaction period of 6-12 hours. The
capability of ethanol dehydration of these sodium zeolites were investigated. ANA
showed the highest dehydration of ethanol solutions within the concentration range of
85.0-97.0%vV/v due to its stronger Lewis acid site. Consequently, ANA membrane was
synthesized for separation of water/ethanol mixture by pervaporation based on a
possibility for small water molecule able to pass through channel of ANA but the
bigger molecule of ethanol was prevented.

A suitable ANA membrane was synthesized on the porous ceramic support

which was prepared with the ingredients of 10.0 wt% of cristobalite, 2.5 wt% of



CaCOs, 2.5 wt% of activated carbon and 85 wt% of kaolin. The syntheses of ANA
membranes were carried out by in situ synthesis method using raw kaolin,
dealuminated kaolin and chemicals as starting material sources. The small crystals of
ANA about 20-37 um and ANA layer thickness about 45-67 um were obtained by
using raw kaolin with aging, dealuminated kaolin and chemicals. All these ANA
membranes showed a high separation factor as >10,000 for ethanol feed concentration
of 90.0 wt% and 95.0 wt%. The ANA membrane from raw kaolin aged for 3 days
presented the total water flux (0.27 kg/m?h) higher than that of ANA membranes from
the other starting material sources such as the total water flux of ANA membrane from
raw kaolin aged for 1 day, dealuminated kaolin and chemicals was 0.25 kg/m?h, 0.22
kg/m?h and 0.19 kg/m?h, respectively. This may be due to the thickness of ANA layer

from raw kaolin aged for 3 days was less than the others.
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