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CHALERMPAN KEAWKUMAY : PREPARATION OF POROUS
MATERIALS WITH IMPROVED ADSORPTION CAPACITY IN
AQUEOQOUS MEDIA. THESIS ADVISOR : PROF. JATUPORN

WITTAYAKUN, Ph.D. 132 PP.

PARAQUAT ADSORPTION/ CLAY/ FAUJASITE ZEOLITE/ NANOZEOLITE/

VANADIUM

In this thesis, adsorption of paraquat in water is performed by using clay based
adsorbents including montmorillonite (Mt), organoclay (TDA-Mt) from intercalation
of Mt with tetradecylammonium chloride, mesoporous Mt from intragallery
templating method (with and without Ti addition). Paraquat adsorption isotherms of
clay based adsorbent follow Langmuir model and the adsorption capacity is as
follows: TDA-Mt (52 mg/g) > Mt (38 mg/g) > mesoporous Ti-Mt (25 mg/g) >
mesoporous Mt (18 mg/g). The presence of Ti enhances the adsorption capacity.

In order to improve adsorption capacity, microporous zeolite faujasite Y in
sodium form (FAU) with various Si/Al ratios are used as adsorbents. The synthesis of
FAU with different Si/Al ratios (2.1 to 2.4) and particle sizes (100-300 nm) is
performed using hydrothermal method. The adsorption process obeys the Langmuir
model. The capacity of the adsorbents is in the range 210-240 mg/g-adsorbent. The
FAU samples with the highest Si/Al ratio (2.4) have the highest adsorption capacity.

It is possible that nanosized FAU has higher adsorption capacity of paraquat
than microsized FAU. Thus, FAU is synthesized by using hydrothermal method with

different aluminium sources (aluminium powder and sodium aluminate) and water



contents. The crystal size of FAU obtained from sodium aluminate is smaller than that
from aluminium powder. Moreover, the smaller size is produced from the synthesis
with less water content. The amount of water in the synthesis gel is increased in the
following order: Y1-180 > Y1-140 > Y1-92. The SEM images of the FAU samples
show that samples Y1-140 and Y1-92 have nanosized crystals. However, the X-ray
diffraction (XRD) patterns indicate that only Y1-140 sample has a pure FAU phase.
Incorporation of vanadium (V) in nanosized FAU could make it an interesting
catalyst. In this part nanosized FAU incorporated with vanadium (V-FAU) is
synthesized by one-pot hydrothermal method with various water contents. V-FAU
from the synthesis gel with the high water content has a rectangular crystal shape
around 100-300 nm. In contrast, V-FAU from the synthesis gel with the lower water
content has a spherical shape with size of 500 nm. Vanadium is detected in all V-FAU
samples and its incorporation in FAU structure is confirmed by diffuse reflectance
ultraviolet-visible (DR UV-Vis) spectroscopy. Amount of Brensted and Lewis acid
site of V-HFAU is more than that of HFAU. The higher acidity of V-HFAU is

beneficial for catalytic reactions.
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