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Abstract

In a previous research project, a novel photocatalyst/hydrogel was synthesized
using polymeric hydrogel as a supporting material, and the photocatalyst particles were well
distributed and adhered to the polymeric hydrogel matrix. Additionally, the amounts of
individual PAHs in PM samples emitted from incense smoke, corn cob and leaf litter burning
significantly decreased after 2 h of sunlight irradiation. Therefore, the photocatalyst/hydrogel
composite materials have great potential to be applied as a promising material for air
purification in outdoor environment.

This present study focuses on the development and practical application of
photocatalyst/hydrogel materials for air purification. These composite materials were prepared
through free radical polymerization of acrylamide, using N,N -methylene-bis- acrylamide
(NBMA) as crosslink agent, zinc oxide (ZnO) as photocatalyst and self initiator, respectively.
The results revealed the distribution of ZnO within the polymeric hydrogel matrix and
demonstrated the ability to form various types of materials. The photocatalytic activity of the
photocatalyst/hydrogel materials for the degradation of PAHs in particulate matter (PM)
emitted from incense smoke was studied. A significant reduction in the amounts of PAHs
bound to PM2.5 emitted from incense smoke was observed upon exposure to UV irradiation.
This finding suggests that the as-prepared photocatalyst/hydrogel has the potential to be a
candidate material for air treatment.

The as-prepared photocatalyst/hydrogel materials were employed as a photocatalytic
air filtration system within an air purification tower. Computational fluid dynamics (CFD)
techniques were applied to assess both the airflow behavior within and around the tower,
aswell as the efficiency of PM2.5 capture. Based on the CFD results, the structure and the
operational simulations of the air purification tower were devised. This tower’s construction
featured hot-dip calvanized steeland anacrylicsheetcoveringtofacilitatethe
p e netration of lighttoth e photocatalyst/hydrogel materials housed within it. The tower
stood at a height of 2.5 meters. To evaluate the efficiency of photocatalytic tower in PM2.5
capture, the experiments were conducted using incense smoke as the PM2.5 emission source.
The variation in PM2.5 concentrations and the efficiency was investigated by altering the outlet
airflow velocity. The results revealed that the efficiency of PM2.5 capture at the top (hood)

and sides of photocatalytic tower was approximately 40%.
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