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Editorial on the Research Topic

Environmental Catalysis and the Corresponding Catalytic Mechanism

The ever growing environmental pollution has stimulated the rapid development of environmental
catalysis in recent years. Environmental catalysis is a multidisciplinary research field for which
more andmore chemists, materials scientists, as well as environmentalists have devoted their efforts
working in this field because of the bright potentials in improving human health and life quality.
With the progresses in controllable materials synthesis, advanced characterizations (electron
microscopy, spectroscopy, etc.), high-level analytical chemistry, together with the computational
studies, catalysis continues to be the driving force for generation of clean energy, abatement of
major pollutants in air and water, and meantime the theories behind the catalytic reactions are
illustrated. In the current Research Topic, an elegant collection of original research and review
articles reporting the synthesis of high-performance catalysts, their applications in various catalytic
technologies for environment remediation, and relevant theoretical calculations for understanding
the catalytic mechanisms is presented.

Photocatalysis remains to be a research focus for the environmental catalysis community due
to the wide applications in carbon dioxide reduction, oxidation of volatile organic compounds
(VOCs), elimination of aqueous organic pollutants and disinfection, water splitting (Chen et al.,
2011; Zheng et al., 2016; Wang et al., 2017). Particularly, the synthesis of visible light and
near-infrared (NIR) light responsive semiconductor photocatalysts is of immense interests to
scientists because visible light and NIR light occupy around 90% of the solar light energy,
in comparison to the no more than 5% for ultraviolet light (UV). To enhance the visible
light absorption of the most popularly used TiO2, several routes including creating defects
and element doping are developed Qin and Lin et al., introduced carbon and nitrogen
elementals into TiO2 simultaneously and demonstrated the improved catalytic property of
such C, N-TiO2 catalyst compared to anatase TiO2 under simulated sunlight irradiation for
degradation of 4-nitrophenol. Moreover, they also evaluated the embryonic toxicity of intermediate
degradation compounds (Osin et al.). Silva et al., synthesized Pd-Cu loaded over hybrid
materials of carbon nanotubes and TiO2 for nitrate reduction. It reported that the Pd-Cu
loaded on the hybrid materials have high photocatalytic performance for NO−

3 conversion
(Silva et al.). Other than TiO2, the bismuth compounds as a new class of photocatalytic
materials have been paid much attention in recently. Among them, bismuth oxychloxide
(BiOCl) exhibits excellent photocatalysis behaviors driven by UV light. To expand its light
absorption to visible light spectrum, efforts to fabricate graphene oxide/BiOCl nanocomposite
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film and BiOI/BiOCl film are reported by Zhu and Zhang
et al., respectively (Lin et al.; Zhong et al.). BiVO4 is found to
be a visible light-activated photocatalyst due to the narrower
band gap than TiO2, the involvement of graphene oxide or
BiOI can further improve the photocatalytic performance for
RhB degradation. However, the poor specific surface area
limits its catalytic performance. To this end, Channei et al.
utilized a co-precipitation method to coat SiO2 onto BiVO4

and obtained SiO2/BiVO4 composites with larger surface area
and higher photocatalytic activity and degradation efficiency
towards methylene blue dye with respect to monoclinic BiVO4

(Channei et al.). Furthermore, a comprehensive overview on
semiconductors loaded with carbon cocatalysts as photocatalysts
for water splitting and pollutant degradation was provided
by Peng et al., aiming to give a clue to the rational design
of low-cost photocatalysts with more efficient solar light
utilization. The synthesis methods of various types of carbon-
semiconductor composite photocatalysts were summarized, the
contribution of different carbon allotropes like C60, carbon
nanotubes, graphene to the enhanced photocatalytic activity
were compared and the cocatalytic effect mechanisms were
discussed (Han et al.).

Catalytic conversion of biomass to biofuels is another
emerging topic in the environmental catalysis field out of the
urge to transform the agricultural wastes into resources and to
reduce the carbon dioxide emission from fossil fuels combustion
(Wang and Xiao, 2015; Xiong et al., 2015). Heterogeneous
acidic catalysts and enzyme biocatalysts are among the leading
candidates for the conversion of lignocellulosic biomass to
fuels and value-added chemicals. One relevant paper presented
the good catalytic performance of bifunctional catalysts which
were synthesized by decorating propyl/phenyl-sulfonic acid
group functionalized mesoporous silica materials SBA-15
with Pt particles in the reaction of hydrodeoxygenation
of bio-derived phenol to produce cyclohexane
fuel (Mo et al.).

Pharmaceutical and personal care products (PPCPs)
are emerging contaminants, which are widely present in

pharmaceutical and hospital wastewater, even natural water. In

this Research Topic, Fe-MCM-41s were fabricated at different
conditions to adsorb widely used antibiotics ciprofloxacin
hydrochloride (CPX) for its removal from waste water (Wu
et al.). Owing to the rise of supercomputers, computational
studies become important complementary tools for elucidation
of the inherent mechanisms of catalytic reactions. Currently
Ab initio techniques like Density Functional Theory (DFT)
are popularly adopted for theoretical calculations. Here in
this Research Topic, two examples of DFT studies on the
mechanisms of CO oxidation catalyzed by Mn-embedded
divacancy graphene and boosted oxygen reduction reaction
performance catalyzed by two-dimensional metal–organic
frameworks TM3(hexaiminotriphenylene)2 monolayer (where
TM = Ni, Co, Fe, Pd, Rh, Ru, Pt, Ir, and Os) were shown (Jiang
et al.; Xiao et al.).

We believe that this collection, Environmental Catalysis
and the Corresponding Catalytic Mechanism, illustrates the
advancements of catalysis for environment remediation and
innovations in clean energy with diminished production of
undesired by-products. At the same time, challenges and
perspectives for this field are also addressed with the hope that
future interests will be focused to help establish a world with clean
air and water, as well as sustainable and green energy for human
to live in.
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