
Novel Catalytic Materials for Energy and the Environment

Catalysis has long been recognized as a pillar of green and
sustainable chemistry.1,2 It opens the possibility to provide

less polluting processes both in terms of net waste and energy
usage. Photo- and electrocatalysis further expand this capability
to rationalize energy use in transformations. Catalysis also makes
new synthesis pathways possible using novel starting materials, in
particular biomass-based ones, to afford currently needed
products. Catalysis is fueling some of the most exciting
discoveries in the fields of energy and the environment.
At theMaterials Research Society (MRS) 2017 Springmeeting

in Phoenix, Arizona, leading researchers in the field of catalysis
were invited by Yu Han (King Abdullah University of Science
and Technology), Phillip Christopher (University of California-
Riverside), Zili Wu (Oak Ridge National Laboratory), and Ning
Yan (National University of Singapore) to present their recent
work in a symposium entitled “NM4: Novel Catalytic Materials
for Energy and Environment”. Invited and selected speakers in
this symposium were encouraged to contribute to this Virtual
Special Issue (VSI) in ACS Sustainable Chemistry & Engineering,
in an effort to capture the current state of research in the field.
The resulting “Novel Catalytic Materials for Energy and the
Environment” VSI collection covers a broad range of topics from
electro- and photoelectrocatalysis for water splitting to biomass
conversion and organic methods (http://pubs.acs.org/page/
ascecg/vi/catalytic-materials.html).
Recently, intense research efforts on artificial photosynthesis

have led to rapid progress in electro- and photoelectrocatalytic
water splitting and its two component reactions, hydrogen
evolution reaction (HER) and oxygen evolution reaction
(OER).3,4 In this VSI, we highlight works toward more efficient
water splitting via the use of a chromium layer on Pt catalysts to
prevent negative side reactions (http://dx.doi.org/10.1021/
acssuschemeng.7b01704) and better OER with porous lantha-
num cobaltite (http://dx.doi.org/10.1021/acssuschemeng.
7b02815). CO2 reduction, for its capture and subsequent
conversion to useful molecules, is another exciting avenue for
sustainability, and recent years have seen progress using carbon-
based materials.5 Here, we showcase a theoretical study of the
role of defects in graphene (http://dx.doi.org/10.1021/
acssuschemeng.7b03031), and the use of oxygen-exposed silver
nanoparticles (http://dx.doi.org/10.1021/acssuschemeng.
7b02380) toward the electrochemical reduction of CO2. The
interaction of CO2 with the catalytic surface is of major
importance, and it was specifically studied in the case of titania
(http://dx.doi.org/10.1021/acssuschemeng.7b02295). The cat-
alytic oxidation of CO is another important process to mitigate
pollution by this toxic gas.6 “Inverse catalysts”, where oxide
nanoparticles are deposited onto noble metal ones, demonstrate
improved activity for this reaction (http://dx.doi.org/10.1021/
acssuschemeng.7b02744). On the other hand, biomass con-
version is an established field of sustainable catalysis.7,8 Here, N-
heterocyclic compounds are generated in one step from
carbohydrates using tungsten-based catalysts (http://dx.doi.
org/10.1021/acssuschemeng.7b03048). Gold nanoparticles over
ceria are used as catalysts to access acrylic acid directly from

glycerol, in two steps (http://dx.doi.org/10.1021/
acssuschemeng.7b02457). Finally, a silicon waste material is
used as the hydrogen source in a metal-free transfer hydro-
genation reaction (http://dx.doi.org/10.1021/acssuschemeng.
7b03298).
We are thankful to all of the contributors to this VSI, in

particular, all authors of these articles, participating reviewers,
and editors, especially Professors David T. Allen, Bert Sels, Bala
Subramaniam, Dr. Rhea Williams, and the editorial team at ACS
Sustainable Chemistry & Engineering. We also acknowledge Yu
Han, Phillip Christopher, and Zili Wu for organizing the MRS
symposium at the origin of this initiative. We hope this VSI will
serve as a highlight of research in sustainable catalysis for energy
and the environment and encourage more submissions in this
important area to the journal.

Audrey Moores
McGill University, Montreal, Canada
Ning Yan
National University of Singapore, Singapore

■ AUTHOR INFORMATION
ORCID
Audrey Moores: 0000-0003-1259-913X
Ning Yan: 0000-0002-1877-9206
Notes
Views expressed in this editorial are those of the authors and not
necessarily the views of the ACS.

■ REFERENCES
(1) Anastas, P. T.; Bartlett, L. B.; Kirchhoff, M. M.; Williamson, T. C.
The role of catalysis in the design, development, and implementation of
green chemistry. Catal. Today 2000, 55 (1−2), 11−22.
(2) Anastas, P. T.; Kirchhoff, M. M.; Williamson, T. C. Catalysis as a
foundational pillar of green chemistry. Appl. Catal., A 2001, 221 (1−2),
3−13.
(3) Joya, K. S.; Joya, Y. F.; Ocakoglu, K.; van de Krol, R.Water-Splitting
Catalysis and Solar Fuel Devices: Artificial Leaves on the Move. Angew.
Chem., Int. Ed. 2013, 52 (40), 10426−10437.
(4) Hisatomi, T.; Kubota, J.; Domen, K. Recent advances in
semiconductors for photocatalytic and photoelectrochemical water
splitting. Chem. Soc. Rev. 2014, 43 (22), 7520−7535.
(5) Dai, L. Functionalization of Graphene for Efficient Energy
Conversion and Storage. Acc. Chem. Res. 2013, 46 (1), 31−42.
(6) Min, B. K.; Friend, C. M. Heterogeneous gold-based catalysis for
green chemistry: Low-temperature CO oxidation and propene
oxidation. Chem. Rev. 2007, 107 (6), 2709−2724.
(7) Corma, A.; Iborra, S.; Velty, A. Chemical Routes for the
Transformation of Biomass into Chemicals. Chem. Rev. 2007, 107,
2411−2502.
(8) Climent, M. J.; Corma, A.; Iborra, S.; Boronat, M.; Corma, A.;
Lingaiah, N.; Ezquerro, A.; Perez, C.; Hermo, M. P.; Ariza, X.; et al.
Conversion of biomass platform molecules into fuel additives and liquid
hydrocarbon fuels. Green Chem. 2014, 16 (2), 516.

Received: November 13, 2017
Published: December 4, 2017

Editorial

pubs.acs.org/journal/ascecg

© 2017 American Chemical Society 11124 DOI: 10.1021/acssuschemeng.7b04217
ACS Sustainable Chem. Eng. 2017, 5, 11124−11124

D
ow

nl
oa

de
d 

vi
a 

M
C

G
IL

L
 U

N
IV

 o
n 

Ja
nu

ar
y 

12
, 2

02
1 

at
 1

5:
29

:5
9 

(U
T

C
).

Se
e 

ht
tp

s:
//p

ub
s.

ac
s.

or
g/

sh
ar

in
gg

ui
de

lin
es

 f
or

 o
pt

io
ns

 o
n 

ho
w

 to
 le

gi
tim

at
el

y 
sh

ar
e 

pu
bl

is
he

d 
ar

tic
le

s.

http://pubs.acs.org/page/ascecg/vi/catalytic-materials.html
http://pubs.acs.org/page/ascecg/vi/catalytic-materials.html
http://dx.doi.org/10.1021/acssuschemeng.7b01704
http://dx.doi.org/10.1021/acssuschemeng.7b01704
http://dx.doi.org/10.1021/acssuschemeng.7b02815
http://dx.doi.org/10.1021/acssuschemeng.7b02815
http://dx.doi.org/10.1021/acssuschemeng.7b03031
http://dx.doi.org/10.1021/acssuschemeng.7b03031
http://dx.doi.org/10.1021/acssuschemeng.7b02380
http://dx.doi.org/10.1021/acssuschemeng.7b02380
http://dx.doi.org/10.1021/acssuschemeng.7b02295
http://dx.doi.org/10.1021/acssuschemeng.7b02744
http://dx.doi.org/10.1021/acssuschemeng.7b02744
http://dx.doi.org/10.1021/acssuschemeng.7b03048
http://dx.doi.org/10.1021/acssuschemeng.7b03048
http://dx.doi.org/10.1021/acssuschemeng.7b02457
http://dx.doi.org/10.1021/acssuschemeng.7b02457
http://dx.doi.org/10.1021/acssuschemeng.7b03298
http://dx.doi.org/10.1021/acssuschemeng.7b03298
http://orcid.org/0000-0003-1259-913X
http://orcid.org/0000-0002-1877-9206
pubs.acs.org/journal/ascecg
http://dx.doi.org/10.1021/acssuschemeng.7b04217

