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A recent search of the keyword “Photocatalysis” in the
CAS SciFinder® database shows that at least 5,000 articles
on this topic have been published each year from 2014 to
2016. It is expected that even more articles on this topic will
be published in the foreseeable future. These data indicate
the importance of “Photocatalysis” in the field. The first
application of photocatalysis was on energy production.
Since then, the photocatalytic energy production, such as
water splitting for the production of hydrogen and oxygen
and conversion of carbon dioxide to methanol or methane,
has been one of the major focal areas. However, with
numerous studies reported since 1980, it is widely accepted
that photocatalysis is a promising reduction-oxidation
technology for environmental applications. The
photogenerated electrons (e) and holes (h*), and the
reactive oxygen species (ROS) derived from these charged
species can effectively transform (degrade and perhaps
detoxify) toxicants, such as
metal-containing compounds, other inorganics and or-
ganics, by either reduction (photogenerated e’) or oxidation
(photogenerated h* and ROS).

There are numerous articles on the photocatalytic appli-
cations, such as wastewater treatment (Xiao et al., 2016; Wu et
al.,, 2016), disinfection of bacteria (Huber et al., 2016; Wang et
al, 2015), antibiotics degradation (Chen et al, 2016;
Mohammadzadeh et al.,, 2015), and elimination of indoor
volatile organic compounds (Chen et al., 2015a, 2015b),
published in Journal of Environmental Sciences. Recognizing
photocatalysis as an active area of environmental research,
we have organized this special issue, with 14 articles focusing
on various important aspects of photocatalysis. Several
articles reported on the modifications of the most commonly
used photocatalysts, titanium dioxide (TiO,), by changing the
physico-chemical structure of the nanoparticle (Wang et al.,
2017), doping with nitrogen (N) and carbon (C) (Li et al., 2017a),
coating TiO, on MgAl hydrotalcite, a layered double oxide
(Xiao et al.,, 2017), doping TiO, on Ag@AgCl and coating on
sepiolite, a soft white clay (Liu et al., 2017), coating TiO, onto
PANI (polyaniline, a semi-flexible conducting polymer) sup-
ported by cork (Sboui et al., 2017),and doping of zirconium (Zr)
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to TiO, (Huang et al., 2017) to enhance the photocatalytic
activity of TiO, for degrading various types of target com-
pounds. These modifications to the TiO,-based photocatalysts
result in broadening the photocatalysts’ absorption of visible
light spectrum, increasing their surface area for better
adsorption of target compounds, or reducing the recombina-
tion of photogenerated e-h* in order to enhance photocata-
lytic activity of the modified TiO,.

The difficulty of recovering nano-sized photocatalysts
after treatment wusually hinders the application of
photocatalysis. Li et al. (2017b) developed a magnetic organic
photocatalyst for degradation of organics. The spent
photocatalyst can be easily recovered by applying an external
magnetic field. The design of photocatalytic reactor greatly
affects the treatment efficiency of the process. Ozkal et al.
(2017) reports a parallel plate reactor with thin-films coated
photocatalyst with remarkable performance in degradation of
antibiotics (Levofloxacin and Cefaclor).

In order to effectively utilize the visible light spectrum of
sunlight, other non-TiO, photocatalysts, such as bismuth
oxide (BiOBr) doped with BiVO,, showed very good
visible-light-driven (VLD) photocatalytic activity in degrada-
tion of organics (Yin et al., 2017). Xue et al. (2017) also reported
that La/Ce co-doped Bi,O3 composite showed very good VLD
photocatalytic activity. Wen et al. (2017) used Cedes for VLD
photocatalytic degradation of an antibiotic, tetracycline hy-
drochloride. While Chan et al. (2017) even used the earth
abundant element, red phosphorus, as a VLD photocatalyst
for organic degradation.

With the assistance of applied low bias and natural
photosystem II, great improvement of conversion of CO, to
methanol and oxygen (O,) evolution was obtained by
photoelectrocatalytic (PEC) system (Lian et al., 2017). Thabit
et al. (2017) also demonstrated that co-doping of Pd-MnO, on
TiO, nanotube array (NTA) performed very well in degrada-
tion of organics by PEC.

The results of these articles truly reflect the variety of the
applications of photocatalysis. With the rapid development
in photocatalysis, we expect more effective and efficient
energy production and photocatalytic degradation of
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environmental contaminants in the near future. This special
issue of Journal of Environmental Sciences on “Photocatalysis”
is an effort to showcase recent advances and to stimulate
further interest.
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