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Xueyu Tian, Bart Roose, Samuel D. Stranks and
Fengaqi You*

REVIEWS

Module Degradation

F 11 % -mm smm -mu -mm
AREW —\ SAEEW —\ @Smm —\ AREA —\ SAERN
A R R [ ... = BR R e g i N
L 1 L 1 1
0 year 6 year 12 year ==+ 24 years 30 year
/ 17; Life Cycle ’ - /\
I 5 4 Assessment | > ~:,.‘. ~ ;
b g 5 0
P b / L)
! \/ Experimental / : Module
A Investigation J Rejuvenation

Ammonium-ion energy storage devices for
real-life deployment: storage mechanism,
electrode design and system integration

Ying Sun, Bosi Yin,* Jinzhang Yang, Yaxi Ding, Mudi Li,

Hui Li, Jiazhuo Li, Baohua Jia, Siwen Zhang* and
Tianyi Ma*

This journal is © The Royal Society of Chemistry 2023

Energy Environ. Sci, 2023, 16, 5539-5550 | 5539


http://rsc.li/ees
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ee90070c
https://pubs.rsc.org/en/journals/journal/EE
https://pubs.rsc.org/en/journals/journal/EE?issueid=EE016012

Open Access Article. Published on 06 2023. Downloaded on 16.07.2025 09:16:56.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Editorial Staff

Executive Editor
Neil Scriven

Deputy Editor
Sarah Holmes

Development Editor
Lily Newton

Editorial Production Manager
Claire Darby

Publisher
Sam Keltie

Publishing Editors

Emma Carlisle, Hannah Hamilton, Ephraim Otumudia,
Irene Sanchez Molina Santos, Michael Spencelayh, Callum
Woof, Lauren Yarrow-Wright

Editorial Assistant
Kate Bandoo

Publishing Assistant
Linda Warncke

For queries about submitted articles, please contact
Claire Darby, Editorial Production Manager, in the first
instance. E-mail: ees@rsc.org

For pre-submission queries, please contact
Neil Scriven, Executive Editor.
E-mail: ees-rsc@rsc.org

Energy & Environmental Science (EES)

(electronic: ISSN 1754-5706) is published 12 times a year by the
Royal Society of Chemistry, Thomas Graham House,

Science Park, Milton Road, Cambridge, CB4 OWF, 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 OWF, UK

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

2023 Annual (electronic) subscription price: £1521; US$2752.
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 compl nor for any cc q e
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 W1] 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

® ROYAL SOCIETY
- OF CHEMISTRY

View Article Online

Energy & Environmental

Science

rsc.li/ees

Energy & Environmental Science links all aspects of science relating to energy conversion
and storage, alternative fuel technologies and environmental science.

Editorial Board

Chair
Jenny Nelson, Imperial College London, UK

Editorial Board Members

Xinhe Bao, Dalian Institute of Chemical
Physics (DICP), China

Christoph Brabec, University of Erlangen-
Nuremberg, Germany

Jaephil Cho, Ulsan National Institute of
Science & Technology,(UNIST) Korea
William Chueh, Stanford University, USA
Kazunari Domen, University of Tokyo, Japan
Linda Nazar, University of Waterloo, Canada
Jan Rossmeisl, University of Copenhagen,
Denmark

Jennifer Wilcox, University of Pennsylvania,
USA

Karen Wilson, Griffith University, Australia

Advisory Board

Markus Antonietti, Max Planck Institute of
Colloids and Interfaces, Germany

Juan Bisquert, Jaume I University, Spain
Bernie Bulkin, Sustainable Development
Commission, UK

Stephen Campbell, Automotive Fuel Cell
Cooperation, Canada

Emily Carter, Princeton University, USA
Kylie Catchpole, Australian National
University, Australia

Wonyong Choi, Korea Institute of Energy
Technology, Korea

Ib Chorkendorff, Technical University of
Denmark, Denmark

Peter Dobson, University of Oxford, UK
Nieves Espinosa, University of Murcia, Spain
Hongjin Fan, Nanyang Technological
University, Singapore

Elzbieta Frackowiak, Poznan University of Berkeley, USA

Technology, Poland Yi-Chun Lu, Chinese University of Hong
Hermenegildo Garcia, Universidad Politécnica Kong, China

de Valencia, Spain Shelley Minteer, The University of Utah, USA
Laura Herz, University of Oxford, UK Christopher R McNeill, Monash University,
José Goldemberg, University of Sao Paulo, Australia

Brazil Arthur Nozik, National Renewable Energy
Harry Gray, California Institute of Technology ~ Laboratory, USA

(Caltech), USA Satish Ogale, National Chemical Laboratory
Dirk Guldi, Friedrich-Alexander University (CSIR-NCL), India

Erlangen-Niirnberg, Germany Annamaria Petrozza, Istituto Italiano di
Anders Hagfeldt, Uppsala University, Sweden ~ Tecnologia, Italy

Steven Holdcroft, Simon Fraser University/ Zhiyong Jason Ren, Princeton University, USA

NRC Institute for Fuel Cell Innovation, Canada
George Huber, University of Wisconsin-
Madison, USA

Oliver Inderwildi, University of Oxford, UK
Saiful Islam, University of Oxford, UK
Mercouri G Kanatzidis, Northwestern
University, USA

Thomas Kirchartz, Forschungszentrum Jiilich
(FZJ), Germany

Akihiko Kudo, Tokyo University of Science,
Japan

Pooi See Lee, Nanyang Technological
University, Singapore

Nathan Lewis, California Institute of
Technology (Caltech), USA

Chengdu Liang, Oak Ridge National
Laboratory, USA

Jeffrey R Long, University of California

Information for Authors

Rodney Ruoff, Ulsan National Institute of
Science & Technology (UNIST), South Korea
Jennifer Rupp, Massachusetts Institute of
Technology, USA

Srinivasan Sampath, Indian Institute of
Science, India

Uwe Schréder, TU-Braunschweig, Germany
David Sinton, University of Toronto, Canada
Henry Snaith, University of Oxford, UK
Robert Socolow, Princeton University, USA
Jefferson W Tester, Cornell University, USA
Dan Wang, Institute of Process Engineering,
Chinese Academy of Sciences, China

Peng Wang, Zhejiang University, China
Michael R Wasielewski, Northwestern
University, USA

LiZhu Wu, Technical Institute of Physics and
Chemistry, Chinese Academy of Sciences,
China

Bilge Yildiz, Massachusetts Institute of
Technology, USA

Kyung Byung Yoon, Sogang University, South
Korea

Yan Yu, University of Science and Technology
of China, China

Jincai Zhao, Institute of Chemistry, Chinese
Academy of Sciences, China

Tim S. Zhao, The Hong Kong University of
Science & Technology, Hong Kong

Full details on how to submit material for publication in EES 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/ees

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/d3ee90070c

Open Access Article. Published on 06 2023. Downloaded on 16.07.2025 09:16:56.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Toward practical anode-free lithium pouch
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Powering the hydrogen future: current status and
challenges of anion exchange membrane fuel cells

Jonghyun Hyun and Hee-Tak Kim*
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Single-atom sites combined with metal
nano-aggregates for efficient electrocatalysis
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Reappraisal of hard carbon anodes for practical
lithium/sodium-ion batteries from the perspective
of full-cell matters
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A review of progress in proton ceramic
electrochemical cells: material and structural
design, coupled with value-added chemical
production
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of the oxygen evolution reaction in electrolysis
systems: the road to practical application
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Constructing robust heterointerfaces for carrier
viaduct via interfacial molecular bridges enables
efficient and stable inverted perovskite solar cells

Huifen Xu, Zheng Liang, Jiajiu Ye,* Yong Zhang,

Zihan Wang, Hui Zhang, Changmao Wan, Guangkun Xu,
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Hybrid thermo-electrochemical conversion of
plastic wastes commingled with marine biomass
to value-added products using renewable energy
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order for efficient and thermally stable polymer
solar cells
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Regulating and identifying the structures of PdAu
alloys with splendid oxygen reduction activity for
rechargeable zinc-air batteries
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single-junction and tandem solar cells
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Suppression of energy disorder by incorporating a
small-molecule acceptor into binary all-polymer
solar cells
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Charge transfer complex formation between
organic interlayers drives light-soaking in large
area perovskite solar cells
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Regulating the reorganization energy and crystal
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performance of binary all-small-molecule organic
solar cells with a slow film growth rate
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Life-cycle cost of electrolytic hydrogen production will likely approach but not reach $1.0/kg by 2030

Advances in power-to-gas technologies:
cost and conversion efficiency
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lodine-trapping strategy for light-heat stable
MPP tracking with ISOS-L-2 protocol (continuous illumination @ 85 °C) . .
inverted perovskite solar cells under ISOS protocols
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Oligomeric semiconductors enable high efficiency
open air processed organic solar cells by
modulating pre-aggregation and crystallization
kinetics

Hao Xia, Ying Zhang,* Kuan Liu, Wanyuan Deng,
Mengbing Zhu, Hua Tan, Patrick W. K. Fong, Heng Liu,
Xinxin Xia, Miao Zhang, Top Archie Dela Pena, Ruijie Ma,
Mingjie Li, Jiaying Wu, Yongwen Lang, Jiehao Fu,
Wai-Yeung Wong, Xinhui Lu, Weiguo Zhu* and Gang Li*

This journal is © The Royal Society of Chemistry 2023
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Towards a resilient and cost-competitive
clean hydrogen economy: the future is green

Behrang Shirizadeh,* Aurelien Ailleret, Augustin Guillon,
Emmanuel Bovari, Nazem El Khatib, Sebastien Douguet,
Charbel Bou Issa, Johannes Brauer and Johannes Truby
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In situ polymerization of 1,3-dioxane as a
highly compatible polymer electrolyte to enable
the stable operation of 4.5 V Li-metal batteries

Yang Liu, Hangin Zou, Zili Huang, Qiuxia Wen, Jiawei Lai,
Yuping Zhang, Jinghao Li,* Kui Ding,* Jian Wang,
Ya-Qian Lan and Qifeng Zheng*
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Prominent electronic effect in iridium-alloy-skinned
nickel nanoparticles boosts alkaline hydrogen
electrocatalysis

Jie Xu, Xuyan Wang, Xinnan Mao, Kun Feng, Jiabin Xu,
Jun Zhong,* Lu Wang,* Na Han* and Yanguang Li*

Evaluating the techno-economic potential
of defossilized air-to-syngas pathways

Hussain M. Almajed, Omar J. Guerra, Wilson A. Smith,
Bri-Mathias Hodge* and Ana Somoza-Tornos*

This journal is © The Royal Society of Chemistry 2023
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CORRECTIONS

Correction: Solid-state cooling: thermoelectrics

Yongxin Qin, Bingchao Qin,* Dongyang Wang, Cheng Chang and Li-Dong Zhao*

Correction: From the Birkeland—Eyde process towards energy-efficient plasma-based NOy synthesis:
a techno-economic analysis

Kevin H. R. Rouwenhorst,* Fatme Jardali,* Annemie Bogaerts* and Leon Lefferts*
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