€ Physicochemical and  Structural
properties of Silica Films Prepared
from Perhydropolysilazane Using Vacuum
Ultraviolet Irradiation
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Silica  films  were by irradiating
perhydropolysilazane (PHPS) with vacuum ultraviolet
(VUV) light under a controlled atmosphere. The quality

of the resulting films and the mechanisms behind their

prepared

photochemical conversion were investigated. The results
revealed that silica forms on the top surface, while either
silica or silicon oxynitride forms within the film,
depending on the oxygen concentration. PHPS was
converted to silica from both the surface and substrate
sides. Silica formation occurred even far from the
irradiation source. These findings demonstrate that the
formation involves two processes: bond cleavage
induced by VUV photons and oxidation due to oxygen
diffusion from the surface. Spectroscopic and structural
measurements indicated that the properties of the
prepared film were comparable to those of a film
prepared through heat treatment at 500 °C. Additionally,
the VUV-assisted formation process suppressed film

shrinkage during the conversion of PHPS to silica.
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Inserted Iron Disilicide and Rutile
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A solid-state Z-scheme system is constructed using a
sputtering method in which rutile titania (TiO2) and beta-
iron disilicide (B-FeSi2), which act as oxygen- and
hydrogen-evolution photocatalysts, respectively, are
combined with gold (Au), which acts as a solid electron
mediator (B-FeSi2/Au/TiOz). Platinum (Pt) is selectively
deposited onto B-FeSiz using the photoexcitation of only
B-FeSiz to prepare Pt-loaded B-FeSi2/Au/TiO2, followed
by selective loading of chromium oxide (CrOx) onto Pt.
In this study, we attempted that CrOx was photodeposited
onto both TiO2 and Pt on B-FeSiz by the photoexcitation
of both TiO2 and f-FeSiz to prepare Pt/fB-
FeSi2/Au/TiO2/CrOx. We confirmed that CrOx was
precipitated on the surface of not only the B-FeSi> grain
but also TiO: around the P-FeSi> grain in Pt/B-
FeSi2/Au/TiO2/CrOx. The Pt/B-FeSi2/Au/TiO2/CrOx with
2 wt% CrOx photocatalyst greatly enhanced the overall
water-splitting activity (more than 10 times) compared
with CrOx/Pt/B-FeSi2/Au/TiOz with 0.4 wt% CrOx.

@®Synergistic Effects of Photocatalysis,
Ozone Treatment, and Metal Catalysts on
the Decomposition of Acetaldehyde
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This study explores the synergistic interactions between
photocatalysis, ozone treatment, and metal catalysts in
the decomposition of acetaldehyde, a representative
volatile organic compound (VOC). The study addresses
efficient

the growing need for air purification
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technologies by integrating advanced oxidation
processes. Metal catalysts, particularly manganese
oxide-based  materials, were combined with

photocatalysis and ozonation to investigate their impact
on acetaldehyde removal efficiency. Experimental
results revealed that the treatment integrating these
methods significantly outperformed conventional
single-process treatments. Metal catalysts facilitated the
initial oxidation of acetaldehyde, while photocatalysis
the

Ozone contributed

accelerated  subsequent  stages, including
mineralisation of intermediates.
additional reactive oxidative species, further enhancing
decomposition rates. These findings provide valuable
insights into the design of efficient VOC removal
systems, demonstrating that integrating metal catalysts
with photocatalytic and ozonation processes offers a
promising strategy for improving air purification
technologies. This approach has potential applications in
environmental remediation and indoor air quality

management.
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TiO2-based photocatalytic oxidation (PCO) has great
potential and prospects for the elimination of indoor air
pollutants under ambient conditions without complex
reactions. Various novel photocatalytic structures have
been extensively developed on the laboratory scale.

However, future commercial applications of this
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technology are limited due to complicated indoor air
pollutants, photocatalytic reactors, and environmental
complexity. This review mainly summarizes the
practical issues of TiO2-based indoor air purification,
with special emphasis on photon utilization,
deactivation-resistance and regeneration, photocatalyst
immobilization, upgraded reactor configuration, and
PCO hybridized with other techniques. Finally, future
perspectives of TiO2-based air purification are proposed
the

direction. This review endeavors to provide more

to demonstrate innovative commercialization
reference value for the commercialization of TiO2-based

multifunctional reactors for indoor air purification.
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Perovskite solar cells are actively investigated for their
potential as highly efficient and cost-effective
photovoltaic devices. However, a significant challenge
in their practical application is enhancing their
durability. Particularly, these cells are expected to be
subjected to heating by sunlight in real-world operating
environments. Therefore, high-temperature durability
and device operation under such conditions are critical.
Our study aims to improve the durability of perovskite
solar cells for practical applications by examining their
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temperature coefficients at elevated temperatures using
MA-free compositions. We assessed these coefficients
and investigated their correlation with the ideality
factor, revealing that carrier recombination markedly
affects the temperature behavior of these cells. Our
methodology involves simple J-V measurements to
evaluate device degradation at high temperatures,
paving the way for further research to enhance device

performance in such environments.
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Evaluating the air purification performance of
photocatalytic materials typically requires complex gas
decomposition tests involving expensive analytical
equipment and lengthy testing periods. In this study,

photocatalytic ~ performance evaluation methods

involving resazurin (Rz) ink and fluorescence probe

techniques were investigated as alternatives to

conventional gas decomposition tests. TiOz films with
varying performance levels were fabricated by
controlling TiO: slurry concentration and the amount of
photocatalyst deposited through spin coating.
Photocatalytic performances of the synthesised films
then the

decomposition method, Rz ink test, and fluorescence

were evaluated using acetaldehyde
probe method for measuring OH radical generation. The
acetaldehyde decomposition rate constants showed high
correlation with both the Rz colour change rate in
modified-pH ink (R?> = 0.91) and the OH radical
concentration (R? = 0.98). Conventional Rz ink testing
for high-performance materials showed rapid colour
changes,

indicating its limited applicability. Our
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modified-pH Rz ink enabled facile analysis by ensuring
controlled reactivity. Both the modified Rz ink method,
which enables quantitative evaluation within five
minutes even for high-performance materials, and the
fluorescence probe method are suitable as reliable
screening tools for photocatalytic air purification
materials. These simplified evaluation methods will aid
and

in developing more efficient photocatalysts

advancing environmental purification technologies.
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