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The main goal of this thesis was to study removal of pesticides from aqueous
solution including paraquat and imidachloprid which are widely used in Nakhon
Ratchasima by adsorption and photocatalysis. The study was also extended to the
removal of other pollutants with positive charge similar to paraquat, negative charge
and neutral compounds using titanium dioxide (TiO,) supported on reduce graphene
oxide (rGO).

On the adsorption of paraquat and imidacloprid, the adsorbents were rice husk
silica (RHS), zeolite NaY, NaX, NaBEA, MCM-41 and AI-MCM-41. The adsorption
of paraquat occurred through cation exchange. The adsorption capacities were in the
following order: NaY > NaBEA > MCM-41 > RHS. To increase the adsorption
capacity, adsorbents with higher Al contents were studied including NaX which had a
higher Al content than NaY and AI-MCM-41. As expected, the adsorption on Al-
MCM-41 was higher than MCM-41 but the capacity on NaX was lower than NaY.
The bare and paraquat containing zeolites (NaY and NaX) were characterized by
several techniques. Sodium ion in NaX had a stronger interaction with the framework

negative charge, making it less exchangeable with paraquat.
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On the photocatalytic degradation of paraquat, TiO, was dispersed on zeolite
NaY and RHS with 10 and 30 wt. % by grafting with TiO; sol. The NaY-supported
catalysts showed low activity due to paraquat high adsorption. The degradation ability
on RHS-supported ones decreased in the following order: 30 %TiO»/RHS > un-
supported TiO, > 10 %TiO/RHS.

The removal of imidacloprid was studied by adsorption on RHS, NaY and Al-
MCM-41 and photocatalysis with 30%TiO,/NaY and 30%TiO./RHS. The adsorption
was not the appropriate removal method because imidacloprid from the adsorbent was
transferred back to the solution after 30 min. Imidacloprid was degradable under light
and photocatalysts where TiO,/NaY and TiO,/RHS showed similar activity.

The last part focused on improvement of commercial TiO, (P25) by rGO for
photocatalytic degradation of organic pollutants. The study was divided into two
parts. In the first part, rGO/P25 with 1 wt. % of rGO was tested for three groups of
organic pollutants including anionic, cationic and neutral pollutants. The rGO/P25 did
not show higher photooxidation than P25. In the second part, the activity of rGO/P25
was investigated with varying the rGO content (1-10 wt. %) for CCl, degradation and
H, production via reduction and the methylene blue degradation via oxidation. All
rGO/P25 catalysts exhibited higher performance than P25 for the reduction. However,
P25 was the best oxidation photocatalyst at high methylene blue concentration
probably due to competition to use OHe between degradation of methylene blue and

rGO.
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