
Catalysis Science & Technology
Amultidisciplinary journal focussingonall fundamental scienceand technological aspects
of catalysis
rsc.li/catalysis
The Royal Society of Chemistry is the world's leading chemistry community. Through our high impact journals and publications we
connect the world with the chemical sciences and invest the profits back into the chemistry community.

IN THIS ISSUE

ISSN 2044–4761 CODEN CSTAGD 13(17) 4885–5142 (2023)

Cover
See Hualei Wang et al.,
pp. 4932–4940.
Image reproduced by
permission of Hualei Wang
from Catal. Sci. Technol.,
2023, 13, 4932.

Inside cover
See Frederick G. Baddour et al.,
pp. 4941–4954.
Image reproduced by
permission of The Alliance for
Sustainable Energy LLC
from Catal. Sci. Technol.,
2023, 13, 4941.
Image credit: photo by
Sandia National Laboratories,
NREL 01414, illustration by
Frederick Baddour.

REVIEW

4895

Photocatalytic conversion of carbon dioxide,
methane, and air for green fuels synthesis

Amira Chebbi, Alessandro Sinopoli, Ahmed Abotaleb
and Yusuf Bicer*

MINI REVIEW

4919

Alkali-metal bases in catalytic hydrogen isotope
exchange processes

Andreu Tortajada* and Eva Hevia*

Catal. Sci. Technol., 2023, 13, 4887–4894 | 4887This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.

View Article Online
View Journal  | View Issue

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a
https://rsc.66557.net/en/journals/journal/CY
https://rsc.66557.net/en/journals/journal/CY?issueid=CY013017


Editorial Staff

Executive Editor

Maria Southall

Deputy Editor

Bianca Provost

Editorial Production Manager

Chris Goodall

Assistant  Editors

Sean Browner, Molly Colgate, Paul Scott, Alison Winder

Editorial Assistant

Basita Javeed

Publishing Assistant

Allison Holloway

Publisher

Sam Keltie

For queries about submitted articles please contact 

Emily Skinner, Editorial Production Manager, in the first instance. 

E-mail catalysis@rsc.org

For pre-submission queries please contact 

Maria Southall, Executive Editor. 

E-mail catalysis-rsc@rsc.org

Catalysis Science & Technology electronic: ISSN 2044-4761 

is published 24 times a year by the Royal Society of Chemistry, 

Thomas Graham House, Science Park, Milton Road, Cambridge, 

CB4 0WF, UK.

All orders, with cheques made payable to the Royal Society of 

Chemistry, should be sent to the Royal Society of Chemistry Order 

Department, Royal Society of Chemistry, 

Thomas Graham House, Science Park, Milton Road, Cambridge, 

CB4 0WF, UK

Tel +44 (0)1223 432398; E-mail orders@rsc.org

2023 Annual electronic subscription price: £2552; US$4214. 

Customers in Canada will be subject to a surcharge to cover GST. 

Customers in the EU subscribing to the electronic version only will 

be charged VAT.

If you take an institutional subscription to any Royal Society of 

Chemistry journal you are entitled to free, site-wide web access 

to that journal. You can arrange access via Internet Protocol (IP) 

address at www.rsc.org/ip

Customers should make payments by cheque in sterling payable 

on a UK clearing bank or in US dollars payable 

on a US clearing bank. 

Whilst this material has been produced with all due care, the Royal 

Society of Chemistry cannot be held responsible or liable for its 

accuracy and completeness, nor for any consequences arising 

from any errors or the use of the information contained in this 

publication. The publication of advertisements does not constitute 

any endorsement by the Royal Society of Chemistry or Authors 

of any products advertised. The views and opinions advanced by 

contributors do not necessarily reflect those of the Royal Society of 

Chemistry which shall not be liable for any resulting loss or damage 

arising as a result of reliance upon this material. The Royal Society 

of Chemistry is a charity, registered in England and Wales, Number 

207890, and a company incorporated in England by Royal Charter 

(Registered No. RC000524), registered office: 

Burlington House, Piccadilly, London W1J 0BA, UK, 

Telephone: +44 (0) 207 4378 6556.

Advertisement sales: 

Tel +44 (0) 1223 432246; Fax +44 (0) 1223 426017; 

E-mail advertising@rsc.org

For marketing opportunities relating to this journal, 

contact marketing@rsc.org

Catalysis Science
& Technology
A multidisciplinary journal focusing on all fundamental science 

and technological aspects of catalysis

rsc.li/catalysis

Editorial Board

Editor-in-Chief

Bert Weckhuysen,

Utrecht University, The Netherlands

Associate Editors 

Dirk De Vos, KU Leuven, Belgium

Shaojun Guo, Peking University, China

Mélanie Hall, University of Graz, Austria

Bin Liu, City University of Hong Kong, Hong Kong

Núria López, Institut Català d'Investigació 

Química, Spain

Will Medlin, University of Colorado Boulder, USA

Regina Palkovits, RWTH Aachen, Germany

Xiulian Pan, Chinese Academy of Sciences, China

Kenichi Shimizu, Hokkaido University, Japan

Andrew Weller, University of York, UK

Chris Williams, University of South Carolina, USA

Yong Zhou, Nanjing University, China

Advisory Board

Isabel Arends, Utrecht University, The Netherlands

Xinhe Bao, Dalian Institute of Chemical Physics, 

CAS, China

Bhalchandra Bhanage, Institute of Chemical 

Technology, Mumbai, India

George Britovsek, Imperial College London, UK

Christian Bruneau, Institut des Sciences Chimiques 

de Rennes, France

Yong Cao, Fudan University, China

Matt Clarke, University of St Andrews, UK

Christophe Coperet, ETH Zürich, Switzerland

Avelino Corma, Valencia University, Spain

Johannes de Vries, Leibniz-Institut für Katalyse, 

Germany

Chris Hardacre, University of Manchester, UK

Graham Hutchings, University of Cardiff, UK

David Jackson, University of Glasgow, UK

Axel Knop-Gericke, Fritz-Haber Institute of the 

Max Planck Society, Germany

Can Li, Dalian Institute of Chemical Physics, 

Chinese Academy of Sciences, China

Wei-Xue Li, University of Science and Technology 

of China, China

Antonio Llobet, Institut Català d’Investigació 

Química,  Spain

Jennifer Love, University of Calgary, Canada

Ding Ma, Peking University, China

Debabrata Maiti, IIT Bombay, India

Noritaka Mizuno, University of Tokyo, Japan 

Francesca Paradisi, University of Bern, Switzerland

Evgeny Pidko, Delft University of Technology, The 

Netherlands

Robert M. Rioux, The Pennsylvania State 

University, USA

Tito Scaiano, University of Ottawa, Canada

Tetsuya Shishido, Tokyo Metropolitan University, 

Japan

Tsunehiro Tanaka, Kyoto University, Japan

Nick Turner, University of Manchester, UK

Piet van Leeuvan, University of Toulouse, France

Ning Yan, National University of Singapore, 

Singapore

Jinhua Ye, National Institute for Materials Science, 

Japan

Information for Authors

Full details on how to submit material for publication in Catalysis Science 

& Technology are given in the Instructions for Authors (available from 

http://www.rsc.org/authors). Submissions should be made via the journal’s 

homepage: rsc.li/catalysis

Authors may reproduce/republish portions of their published contribution 

without seeking permission from the Royal Society of Chemistry, provided 

that any such republication is accompanied by an acknowledgement in the 

form: (Original Citation)–Reproduced by permission of the Royal Society 

of Chemistry.

This journal is © The Royal Society of Chemistry 2023.

Apart from fair dealing for the purposes of research or private study for 

non-commercial purposes, or criticism or review, as permitted under the 

Copyright, Designs and Patents Act 1988 and the Copyright and Related 

Rights Regulation 2003, this publication may only be reproduced, stored 

or transmitted, in any form or by any means, with the prior permission in 

writing of the Publishers or in the case of reprographic reproduction in 

accordance with the terms of licences issued by the Copyright Licensing 

Agency in the UK. US copyright law is applicable to users in the USA.

Registered charity number: 207890

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a


COMMUNICATION

4926

Observation of reactive intermediates in the initial
stage during ethene conversion over acidic zeolites

Jing Niu, Yu-Ting Miao, Wei David Wang,
Meng-Tong Ruan, Zhi-Peng Wang, Hua-Dong Xue,
Si-Min Yu,* Chong Liu,* Jian-Feng Wu* and Wei Wang*

PAPERS

4932

Rational identification of a catalytically promiscuous
nitrilase by predicting a unique catalytic triad motif
feature through an in silico strategy

Ke Zhang, Tingze Pan, Yangyang Sun, Zhuzhu Tang,
Yuhong Ren, Hualei Wang* and Dongzhi Wei

4941

Synthesis, performance evaluation, and economic
assessment of tailored Pt/TiO2 catalysts for selective
biomass vapour upgrading via a scalable flame spray
pyrolysis route

Anurag Kumar, Rongyue Wang, Kellene A. Orton,
Kurt M. Van Allsburg, Calvin Mukarakate,
Evan C. Wegener, Qiyuan Wu, Susan E. Habas,
Krzystof Z. Pupek, Joseph A. Libera
and Frederick G. Baddour*

4955

FTIR microscopy for direct observation of
conformational changes on immobilized
ω-transaminase: effect of water activity and organic
solvent on biocatalyst performance

Iulia-Ioana Rădoi, Diana Eva Bedolla, Lisa Vaccari,
Anamaria Todea, Federico Zappaterra, Alexey Volkov
and Lucia Gardossi*

Catal. Sci. Technol., 2023, 13, 4887–4894 | 4889This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a


PAPERS

4968

Enzyme-inspired catalysts with high activity and
selectivity for oxidative polymerization of
2-phenylphenol

Akiyuki Nakano, Vivek S. Raut, Naoki Asao,* Akane Ando,
Kiyoshi Fujisawa* and Hideyuki Higashimura*

4978

Engineered aldolases catalyzing stereoselective
aldol reactions between aryl-substituted ketones
and aldehydes

Eugenia Chukwu Cornelius, Michael Bartl,
Louise J. Persson, Ruisheng Xiong, Daniela Cederfelt,
Farshid Mashayekhy Rad, Thomas Norberg, Sarah Engel,
Erik G. Marklund, Doreen Dobritzsch
and Mikael Widersten*

4988

Interaction of 2-propanol with predominantly SrO-
and TiO2-terminated SrTiO3(100) surfaces studied
by vibrational sum frequency spectroscopy

Anupam Bera, Denise Bullert, Matthias Linke,
Steffen Franzka, Ulrich Hagemann, Nils Hartmann
and Eckart Hasselbrink*

4996

Effect of catalyst properties on selectivity in CO2

methanation with coupling pathway of RWGS and
CO methanation

Hongwei Wang, Huicong Feng, Yali Bao, Junxia Wu,
Xiaotong Qu, Xianjun Zhang, Jinrong Liu*
and Hong Wang*

4890 | Catal. Sci. Technol., 2023, 13, 4887–4894 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a


PAPERS

5005

Chemistry of iron and copper co-doped zinc oxide:
reduction and degradation of pollutants

Hiwot Belay, Buzuayehu Abebe,* Dereje Tsegaye,*
C. R. Ravikumar, S. Giridhar Reddy
and H. C. Ananda Murthy*

5017

Insights into Pt–CN species on an alumina-
supported platinum catalyst as active intermediates
or inhibitors for low-temperature hydrogen cyanide
synthesis from methane and nitric oxide

Atsushi Takagaki,* Kyoko K. Bando,* Tatsuya Yamasaki,
Junichi Murakami, Nobuya Suganuma,
I. Tyrone Ghampson, Tetsuya Kodaira, Tatsumi Ishihara
and Tetsuya Shishido*

5025

Composition sensitive selectivity and activity of
electrochemical carbon dioxide reduction on Pd–Cu
solid-solution alloy nanoparticles

Naoto Todoroki,* Masanao Ishijima,*
Jhon L. Cuya Huaman, Yuto Tanaka
and Jeyadevan Balachandran

5033

MOF/TiO2 erythrocyte-like heterostructures
decorated by noble metals for use in hydrogen
photogeneration and pollutant photodegradation

Mateusz A. Baluk,* Paweł Mazierski,
Aleksandra Pieczyńska, Kostiantyn Nikiforow,
Grzegorz Trykowski, Tomasz Klimczuk
and Adriana Zaleska-Medynska*

Catal. Sci. Technol., 2023, 13, 4887–4894 | 4891This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a


PAPERS

5048

Constructing a crystalline–amorphous hydrated
niobium pentoxide homojunction for superior
photocatalytic CO2 reduction into CH4 with high
selectivity

Fengyun Su,* Zhishuai Wang, Mengzhen Tian,
Kecheng Liu, Haiquan Xie, Wenguang Tu,*
Yezhen Zhang, Xiang Li, Xiaoli Jin and Xin Ying Kong*

5058

Bimetallic Pt–Pd catalysts supported on TiO2 for
enhanced photocatalytic N-alkylation of amines
with alcohols: the synergistic effect

Zihan Lv, Zeng Hong,* Chao Qian and Shaodong Zhou*

5071

Improved catalytic performance by changing
surface and textural properties of Ru supported
bifunctional periodic mesoporous organosilicas in
aerobic oxidation of alcohols

Omid Pourshiani, Babak Karimi,* Hesamodin Moradi,
Werner R. Thiel,* Hojatollah Vali, Pietro Mastrorilli
and Stefano Todisco

5084

Mechanistic insights into CeO2-catalyzed direct
synthesis of diethyl carbonate from CO2 and
ethanol assisted by zeolite and 2,2-diethoxypropane

Tao Chang, Mizuho Yabushita, Yoshinao Nakagawa,
Norihisa Fukaya, Jun-Chul Choi, Takayoshi Mishima,
Seiji Matsumoto, Satoshi Hamura and Keiichi Tomishige*

4892 | Catal. Sci. Technol., 2023, 13, 4887–4894 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a


PAPERS

5094

Reactivity and stability synergism directed by the
electron transfer between polyoxometalates and
metal–organic frameworks

Xinlin Lu, Ting Cheng, Yurii V. Geletii,* John Bacsa
and Craig L. Hill*

5104

Atom-precise silver–palladium bimetallic clusters on
carbon supports as selective hydrogenation
catalysts

Kazeem O. Sulaiman and Robert W. J. Scott*

5113

Acceptorless dehydrogenation of
4-methylpiperidine by supported pincer-ligated
iridium catalysts in continuous flow

Kaushik Chakrabarti, Alice Spangenberg,
Vasudevan Subramaniyan, Andreas Hederstedt,
Omar Y. Abdelaziz, Alexey V. Polukeev,
Reine Wallenberg, Christian P. Hulteberg
and Ola F. Wendt*

5120

Platinum nanoparticles on 3D graphene-like zeolite-
templated carbon for benzene hydrogenation

Somayeh F. Rastegar, Radim Pilar, Jaroslava Moravkova,
Galina Sadovska, Vasile I. Parvulescu, Jana Pastvova,
Jan Plsek, Dalibor Kaucky, Nikola Kostkova
and Petr Sazama*

Catal. Sci. Technol., 2023, 13, 4887–4894 | 4893This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a


PAPERS

5131

[Au(Np#)Cl]: highly reactive and broadly applicable
Au(I)–NHC catalysts for alkyne π-activation reactions

Md. Mahbubur Rahman, Pengcheng Gao, Qun Zhao,
Roger Lalancette, Roman Szostak and Michal Szostak*

4894 | Catal. Sci. Technol., 2023, 13, 4887–4894 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

9 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/1

4/
20

25
 1

:4
0:

20
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3cy90068a

