
O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 5
:3

9:
25

 A
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
.

Journal of Materials Chemistry A
Materials for energy and sustainability

rsc.li/materials-a
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 2050-7488 CODEN JMCAET 11(41) 22003–22536 (2023)

View Article Online
View Journal  | View Issue
Cover
See Akihide Iwase et al.,
pp. 22161–22166. Image
reproduced by permission of
Akihide Iwase from
J. Mater. Chem. A,
2023, 11, 22161.
This journal is © The Royal Society o
f Chemistry 2023
EDITORIAL
22018

Journal of Materials Chemistry A Editor's choice
collection: Advancing electrocatalysts for
a sustainable world

Subrata Kundu
REVIEWS
22020

Phase engineering of inorganic halide Cs–Pb–Br
perovskites for advanced energy conversion

Zhigang Yang, Shuqin Zhang, Tianqing Sheng, Xinran Lv,
Xuguang Wei, Shengjian Qin, Shenghui Yi and Jinjin Zhao*
J. Mater. Chem. A, 2023, 11, 22005–22017 | 22005

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ta90229c
https://pubs.rsc.org/en/journals/journal/TA
https://pubs.rsc.org/en/journals/journal/TA?issueid=TA011041


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 5
:3

9:
25

 A
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
Editorial Staff
Executive Editor 
Michaela Muehlberg

Deputy Editor 
Geraldine Hay

Editorial Production Manager 
Jonathon Watson

Senior Publishing Editor 
Isobel Tibbetts

Development Editor 
Rose Wedgbury

Publishing Editors 
Matthew Blow, Chris Dias, Hemna Fathima, Juan Gonzalez, 
Ellie Griffiths, Rob Hinde, Sam Howell, Clara Humann, Ash 
Hyde, Francesca Jacklin, Evie Karkera, Shruti Karnik, Tamara 
Kosikova, Brian Li, Sam Mansell, Carole Martin, Kirsty 
McRoberts, Yasmin Mehanna, Tiffany Rogers, Cat Schofield, 
Charu Storr-Vijay, Manman Wang, Tom Williams

Editorial Assistant 
Daniel Smith

Publishing Assistant 
Julie-Ann Roszkowski

Publisher 
Sam Keltie

For queries about submitted papers, please contact  
Jonathon Watson, Editorial Production Manager  
in the first instance. E-mail: materialsA@rsc.org

For pre-submission queries please contact  
Michaela Muehlberg, Executive Editor.  
E-mail: materialsA-rsc@rsc.org

Journal of Materials Chemistry A (electronic: ISSN 2050-7496) 
is published 48 times a year by the Royal Society of Chemistry, 
Thomas Graham House, Science Park, Milton Road, 
Cambridge, UK CB4 0WF. 

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: £1968, $4085. 
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

Journal of Materials Chemistry A
rsc.li/materials-a
Journal of Materials Chemistry A, B & C cover high quality studies across all fields of 
materials chemistry. The journals focus on those theoretical or experimental studies that 
report new understanding, applications, properties and synthesis of materials. Journal of 
Materials Chemistry A covers materials with applications in energy & sustainability.

Editorial Board
Editor-in-Chief
Anders Hagfeldt, EPFL, Switzerland

Scientific Editors
Serena Cussen, University of Sheffield, UK
Frank Osterloh, University of California, 
Davis, USA

Associate Editors
Veronica Augustyn, North Carolina State 
University, USA
Viola Birss, University of Calgary, Canada

Goutam De, S N Bose National Centre for 
Basic Sciences, India
Ghim Wei Ho, National University of 
Singapore, Singapore
Yun Jeong Hwang, Seoul National University, 
South Korea
Kisuk Kang, Seoul National University, South 
Korea
Subrata Kundu, Central Electrochemical 
Research Institute (CECRI), India
Dan Li, Jinan University, China
Yi-Chun Lu, Chinese University of Hong 

Kong, Hong Kong
Jennifer Rupp, Technical University Munich, 
Germany
Miriam Unterlass, University of Konstanz, 
Germany
Lydia Wong, Nanyang Technological 
University, Singapore
Li-Zhu Wu, Technical Institute of Physics and 
Chemistry, China
Yusuke Yamauchi, University of Queensland, 
Australia
Zhen Zhou, Nankai University, China

Advisory Board
P. Adelhelm, Humboldt-University Berlin, 
Germany
R. Ahuja, Uppsala University, Sweden
C. Ania, CNRS Orleans, France
J.-B. Baek, Ulsan National Institute of Science 
and Technology, Korea
C. Berlinguette, University of British 
Columbia, Canada
K. Biswas, Jawaharlal Nehru Centre for 
Advanced Scientific Research, India
E. Bucher, University of Leoben, Austria
M. Chabinyc, University of California, Santa 
Barbara, USA
A. Chattopadhyay, IIT Guwahati, India
J.-S. Chen, Shanghai Jiao Tong University, 
China
W. Chueh, Stanford University, USA
S. Cussen, University of  Sheffield, UK
X. Duan,  University of Adelaide, Australia
M. Eddaoudi, King Abdullah University of 
Science and Technology, Saudi Arabia
T. Edvinsson, Uppsala University, Sweden
X. Feng, Dresden University of Technology, 
Germany
J. Fleig, Dresden University of Technology, 
Germany
M. Florea, University of Bucharest, Romania 
G. Galli, University of Chicago, USA
N. Garcia-Araez, University of Southampton, 
UK

G. Grancini, Univeristy of Pavia, Italy
J. Huang, Northwestern University, USA
H. Imahori, Kyoto University, Japan
T. Ishihara, Kyushu University, Japan
S. Islam, University of Bath, UK
F. Jiao, University of Delaware, USA
E. Kendrick, University of Birmingham, UK
B. Kim, KAIST, Korea
D-H. Kim, Ewha Womens University, Korea
U. Kramm, TU Darmstadt, Germany
Y.J. Lee, Hanyang University, Korea
B. Li, Tsinghua University, China
J. Li, Rutgers University, USA
Z. Lin, National University of Singapore, 
Singapore
B. Lotsch, Max Planck Institute for Solid State 
Research, Stuttgart, Germany
D. Lou, City University of Hong Kong, China
J. Luo, Nankai University, China 
C-B. Mullins, University of Texas at Austin, 
USA
A. K. Nandi, IACS, India
L. Nazar, University of Waterloo, Canada 
M. Niederberger, ETH Zürich, Switzerland
A.F. Nogueira, University of Campinas, Brazil
C. Osuji, University of Pennsylvania, USA
S. Parker, University of Bath, UK
S. Patil, Indian Institute of Science, 
Bangalore, India
S. Qiao, University of Adelaide, Australia

Z. Schnepp, University of Birmingham, UK
Z. Shao, Curtin University, Australia
Y. Shimakawa, Kyoto University, Japan
S. Skinner, Imperial College London, UK
M.C. Stefan, University of Texas at Dallas, 
USA
C-Y. Su, Sun Yat-Sen University, China
S.-G. Sun, Xiamen University, China 
V. Thangadurai, University of Calgary, 
Canada
M. Titirici, Imperial College London, UK
S. Uk Son, Sungkyunkwan University, Korea
E. Unger, Lung University, Sweden
R.-N. Vannier, ENSC Lille, France
M. Wang, Sun Yat-Sen University, China
M. Wei, Beijing University of Chemical 
Technology, China
E. Weiss, Northwestern University, USA
C. Williams, University of Oxford, UK
C. Xiong, Boise State University, USA
Y. Xu, University College London, UK 
Y-J. Xu, Fuzhou University, China
M. Ye, Xiamen University, China
Q. Zhang, Tsinghua University, China
X.S. Zhao, University of Queensland, 
Australia
G. Zheng, Fudan University, China

Information for Authors
Full details on how to submit material for publication in  
Journal of Materials Chemistry A 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/materials-a. Submissions: The journal welcomes submissions 
of manuscripts for publication as Full Papers, Communications, 
Reviews, Highlights and Applications. Full Papers and 
Communications should describe original work of high quality and 
impact which must highlight the novel properties or applications  
(or potential properties/applications) of the materials studied. 

Additional details are available from the Editorial Office or  
http://www.rsc.org/authors

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

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ta90229c


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 5
:3

9:
25

 A
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
REVIEWS
22041

Atmospheric water extraction – a review from
materials to devices

Chentian Zhang, Hanyu Guo, Chunmei Li, Fei Wang,
Xinyue Guo, Ailin Li, Shanshan Gong, Hongnan Zhang,*
Xueping Zhang* and Xiaohong Qin
This journal is © The Royal Society of Chemistry 2023
22058

Recent progress in metal halide perovskite-based
photocatalysts: physicochemical properties,
synthetic strategies, and solar-driven applications

Yanmei Feng, Daimei Chen,* Min Niu, Yi Zhong, Hao Ding,
Yingmo Hu, Xiangfeng Wu and Zhongyong Yuan
22087

Prospects of copper–bismuth chalcogenide
absorbers for photovoltaics and
photoelectrocatalysis

Daniely Reis Santos, Sudhanshu Shukla* and Bart Vermang
22105

Coordination modulation: a way to improve the
properties of metal–organic frameworks

Fahime Bigdeli, Marcus N. A. Fetzer, Berna Nis, Ali Morsali*
and Christoph Janiak*
J. Mater. Chem. A, 2023, 11, 22005–22017 | 22007

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ta90229c


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 5
:3

9:
25

 A
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
PERSPECTIVE
22132
22008 | J. Mater. Chem. A, 2023, 11, 22005–22017
A perspective on the future of electrochemical
ammonia synthesis: aqueous or non-aqueous?

Divyani Gupta, Alankar Kafle, Sukhjot Kaur and Tharamani
C. Nagaiah*
COMMUNICATIONS
22147
Realization of electron-deficient Ru sites via Co4N
coupling for synergistically enhanced alkaline
hydrogen evolution

Mengyuan Xing, Xuyun Guo, Wenfang Yuan,
Wenxuan Chen, Mengmeng Du, Lejuan Cai,*
Valeria Nicolosi, Yang Chai and Bocheng Qiu*
22154
Shifting the O2 reduction pathway from H2O to H2O2

via in situ reconstruction of Ti2O3 nanoparticles

Yongchao Yao, Huiqing Wang, Kai Dong, Haobo Li,
Jie Liang, Ruizhi Li, Shengjun Sun, Zhengwei Cai, Xun He,
Dongdong Zheng, Yonglan Luo, Sulaiman Alfaifi,
Dongwei Ma,* Wenchuang (Walter) Hu* and Xuping Sun*
PAPERS
22161
Development of visible-light-responsive Ru-doped
KTaO3 photocatalyst for overall water splitting with
one-step photoexcitation and the effects of
codoping with La

Akihide Iwase,* Miyu Kasahara and Haruka Misono
This journal is © The Royal Society of Chemistry 2023

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ta90229c


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 5
:3

9:
25

 A
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
PAPERS
22167

A fluffy all-siloxane bottlebrush architecture for
liquid-like slippery surfaces

Yunjiao Gu, He Zhou, Fenghua Liu, Shuxue Zhou*
and Weiping Wu*
This journal is © The Royal Society of Chemistry 2023
22178

Development of liquid-crystalline smectic
nanoporous membranes for the removal of SARS-
CoV-2 and waterborne viruses

Takeshi Sakamoto,* Kazuhiro Asakura, Naru Kang,
Riki Kato, Miaomiao Liu, Tsuyoshi Hayashi,
Hiroyuki Katayama* and Takashi Kato*
22187

Thiophene-sulfur doping in nitrogen-rich porous
carbon enabling high-ICE/rate anode materials for
potassium-ion storage

Chuang Qiu, Anuj Kumar, Daping Qiu, Mohammad Tabish,
Jiapeng Zhang, Zhijie Jiang, Ang Li, Ghulam Yasin,
Xiaohong Chen and Huaihe Song*
22198

Photocatalytic oxidative amine coupling using
polyhedral SrTiO3 crystals

Zong-Li Chen and Michael H. Huang*
J. Mater. Chem. A, 2023, 11, 22005–22017 | 22009

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ta90229c


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 5
:3

9:
25

 A
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
PAPERS
22206
22010 | J. Mater. Chem. A, 2023, 11, 22005–22017
Room-temperature processed TiO2 to construct
composite electron transport layers for efficient
planar perovskite solar cells

Jiaduo Wang, Zhuo Dong, Jiajun Wang, Junwei Zhang,
Zeyu Zhai, Fazheng Qiu, Jinpeng Wu,* Yuan Lin
and Jingbo Zhang*
22216
Energy-saving and sustainable saline-base
electrolytic hydrogen production system enabled by
nickel sulfide-based catalysts

Chengyi Lu, Shuhe Yang, Yunxiang Zhao, Yong Cao,
Qiaogao Huang, Wenxin Zhu* and Jianlong Wang*
22223
A hydrophobic–superoleophilic 2D Zr-based alkyne-
rich metal–organic framework for oil/water
separation and solar-assisted oil evaporation

Qian-Ru Luo, Yuan-Hui Zhong, Lai-Hon Chung,*
Zhixin Jiang, Qia-Chun Lin, Xin-Ke Xu, Xinhe Ye,
Wei-Ming Liao and Jun He*
22232
Structure and thermal property relationships in the
thermomaterial di-n-butylammonium
tetrafluoroborate for multipurpose cooling and
cold-storage
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Socorro Castro-Garćıa, Anthony E. Phillips,
Manuel Sánchez-Andújar* and Maŕıa
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