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PREFACE

Environmental catalysis – Topical issue

Environmental quality is certainly a worldwide
concern, and “environmental catalysis” has gained
acceptance as an important key for solving global
end regional environmental problems. The use of cat-
alytic systems for pollution abatement was virtually
nonexistent before 1976; nowadays, it is a multibillion-
dollar worldwide business that addresses gasoline- and
diesel-fueled automobiles and trucks, destruction of
volatile organic compounds from stationary sources
such as chemical processing plants, reduction of ni-
tric oxides from power plants and stationary engines,
decomposition of ozone in high-flying commercial air-
crafts, pollution from small engines, etc. (Heck et
al., 2009). Also, photocatalysts are finding various
new markets due to their enhanced functionality by
the combination of photocatalysis and the functions
of base materials (Herrmann, 2007). Environmental
catalysis research is dedicated not only to pollution
abatement but also to pollution prevention; new and
cleaner catalytic routes based on green chemistry prin-
ciples are changing the way in which bulk and fine
chemistry are produced (Anastas et al., 2001). How-
ever, still a lot of progress is needed to further pro-
tect our environment in abating greenhouse gases and
aerosols, cleaning our water, creating new or alterna-
tive green production processes, and ensuring sustain-
able use of our resources. Environmental catalysts de-
velopment and catalytic processes are the keys in this
evolution.
This Topical issue publishes reviews and original

papers on environmental catalysis by acknowledged
experts from America, Europe, and Asia. They have
contributed with three reviews, eleven original pa-
pers and one short communication on a broad span
of themes within the scope of:
– synthesis of new supports and catalysts,
– DeNOx processes,
– catalytic oxidation,
– diesel soot combustion catalysts,
– photo- and photoelectrocatalysis,
– valorization of biomass and bio-oil byproducts.
Structured catalysts have received increasing at-

tention for their possible application in environmental
catalysis. The team of Jasper Van Noyen (pp. 1143–
1153) presents an overview on catalytic results of
structured catalysts for the methanol to light olefins
reaction (MTO), a promising alternative to the con-

version of new feedstocks such as gas, coal or biomass,
to ethylene and propylene. While the review paper
by Van Noyen discusses the existing catalysts such as
ZSM-5 and SAPO-34, Su-Hong Zhang and co-wokers
(pp. 1187–1193) describe the influence of introduc-
ing Zn to these MTO ZSM-5 catalysts, allowing fur-
ther modification of the selectivity of the methanol
to light olefin process. Khadijeh Beigom Ghoreishi
and co-workers (pp. 1194–1204) further continue on
this theme of alternative feedstocks via their origi-
nal contribution in the development of phosphate and
sulfated silica solid acid catalysts for glycerol acety-
lation, envisioning solutions and valorization of this
inevitably produced byproduct in the production of
biodiesel. Continuing on the theme of bio-oil produc-
tion, Vanderauwera and Wambeke (pp. 1205–1212)
discuss the upgrade of crude bio-oil from fast pyrol-
ysis of wood using physical and chemical catalytic
methods. The original paper of Humberto Fajardo
and co-workers (pp. 1213–1218) completes the work
on alternative feedstocks with a contribution on mi-
crowave hydrothermal synthesis of zinc oxide cata-
lysts doped with manganese and their performance
in cellulose conversion. In a second review on diesel
soot combustion catalysts, the team of Agustín Bueno
(pp. 1154–1168) presents most relevant information
on the desired formulations, including noble metals,
alkali and alkali earth metals, transition metals that
can accomplish redox cycles, and internal transitions
metals. This work is further complemented by two
original papers on NOx abatement. Lucjan Chmielarz
and co-workers (pp. 1219–1227) reveal the importance
of surface acidity and the active forms of transition
metal species in intercalated montmorillonite clays for
the DeNOx processes. Roger Gläser and co-workers
(pp. 1228–1239) discuss new insights in the role of
alternative Fe- and Cu-based catalysts in the selec-
tive catalytic reduction of NO with ethanol via a
temperature-programmed surface reaction (TSPR).
The third review by the group of Juan-Ramón

González-Velasco (pp. 1169–1186) deals with the cat-
alytic oxidation of chlorinated volatile organic com-
pounds (Cl-VOC). The authors give a global and inte-
grated view of all results reported in literature, includ-
ing those obtained for noble metals, transition metal
oxides, mixed oxides, zeolites, and perovskite based
catalysts, of catalytic behavior with single and com-
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plex feedstreams, and that observed in the presence
of water, hydrogen-supplying molecules and other co-
pollutants, such as nitrogen oxides.
As far as other original papers are concerned, the

group of James Spivey (pp. 1240–1247) reports on
structural changes of an LaRhO3 perovskite catalyst
as a result of redox treatment and its catalytic be-
havior to promote the dry reforming of methane at
conditions of practical interest. Also, the light-off tem-
perature of the freshly calcined and reduced catalyst
is studied by TPSR.
Titanium dioxide is a promising catalyst in the

photodegradation of organic pollutants in water and
air due to its strong oxidizing power and long-term
photostability. The paper by Sayekti Wahyuningsih
and co-workers (pp. 1248–1256) presents the pro-
duction of titanium dioxide using a sol–gel process,
dye sensitization of a TiO2 electrode and the perfor-
mance of the cell. Photoelectrocatalytic degradation
of Rhodamine B has been done using a visible light
lamp. María-Elena Hernández-Torres and co-workers
(pp. 1257–1264) studied the impact of CdS deposition
on titania thin films correlated to the photocatalytic
activity of methylene blue degradation under visible
light.
The immobilization of nanocrystalline titania pho-

tocatalysts in porous silica matrices as an efficient way
of enhancing their photocatalytic air-cleaning activity
is discussed by Nataša Novak Tušar and co-workers
(pp. 1265–1272). In the commercialization of photo-
catalytic air purifiers, both the performance as well as
the cost of the catalytic material play an important
role. Where most comparative studies only consider
the photocatalytic activity as the decisive parameter,
Silvia Lenaerts and co-workers (pp. 1273–1278) study
both activity and cost. Using a cost effectiveness anal-
ysis, six different commercially available TiO2 based
catalysts are evaluated in photocatalytic degradation
of acetaldehyde as a model reaction for indoor air pu-
rification.
Finally, the short communication of Olga Šolcová

and co-workers (pp. 1279–1282) shows the efficiency of
oxidation catalysts in combination with thermal des-
orption in soil decontamination at pilot plant scale.

It was our intention in this Topical issue to touch
various aspects of environmental catalysis going from
alternative feedstock production to insure a sustain-
able future in our resources, to catalytic water and air
pollutant abatement. We hope the readers of this Top-
ical issue can appreciate these environmental themes
as well as the focus on the synthesis, modification,
and structure–activity correlation of catalysts in the
various presented papers.
Grouping these contributions, we hope to inspire

both specialists and non-specialists to further build a
future creating catalytic pathways to achieve sustain-
able world with environmental care build in by design.
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