Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Energy & Environmental Science

rsc.li/ees

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 1754-5706 CODEN EESNBY 16(10) 4107-4696 (2023)

Energy & Cover .
Enyvironmental See Yuanyuan Jing,
Science

Kun Zhang et al.,

pp. 4334-4344.

Image reproduced by
permission of Kun Zhang

2023, 16, 4334.

sow socery

ANALYSIS

from Energy Environ. Sci.,

Energy &

Environmental
Science

Inside cover

See Zhouguang Lu et al,,
pp. 4345-4355.

Image reproduced

by permission of
Zhouguang Lu from
Energy Environ. Sci.,
2023, 16, 4345.
Shenzhen Yinjiu Cultural
Drawing Co. Ltd. helped
produce this artwork.

Green steel: design and cost analysis of
hydrogen-based direct iron reduction

Fabian Rosner, Dionissios Papadias, Kriston Brooks,
Kelvin Yoro, Rajesh Ahluwalia, Tom Autrey and
Hanna Breunig*

REVIEWS

Techno-economic Analysis 3.00
o

2 5
3 230 $63.69/MWh
(Morectreaiced o
Iron Steelmaking 3 2.25
£ o High Natural
Reformed Natural Gas Gas Price

Renewable Hydrogen = §7

3 275

175 $63.69/MWh

H, DRI Designs
150
125
B o O Designs
100
b Low Natural
N H Low Natural ges price
(Norectreauces = 50 GasPrice $8.85/MW
Iron steelmaking e —

20% 0% 60% 80% 100%

1
Steel Product = $582/t

Iron Ore

Break-even Cost of Hydrogen

&

1 eline.
Steel Product = $582/t Direct Carbon Dioxide Reduction Compared to NG-DRI

Light management using photonic structures
towards high-index perovskite optoelectronics:
fundamentals, designing, and applications

Yan Zhan,* Chang Li, Zhigang Che, Ho Cheung Shum,
Xiaotian Hu* and Huizeng Li*

This journal is © The Royal Society of Chemistry 2023

& Motal
ok e e SR R e RO
Indox provke ptoskcrnics
p &
Yoy &

Energy Environ. Sci,, 2023, 16, 4109-4120 | 4109


http://rsc.li/ees
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ee90058d
https://pubs.rsc.org/en/journals/journal/EE
https://pubs.rsc.org/en/journals/journal/EE?issueid=EE016010

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

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/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Design considerations for the bottom cell in
perovskite/silicon tandems: a terawatt scalability
perspective

Matthew Wright,* Bruno Vicari Stefani, Timothy W. Jones,
Brett Hallam, Anastasia Soeriyadi, Li Wang, Pietro Altermatt,
Henry J. Snaith, Gregory J. Wilson and

Ruy Sebastian Bonilla

Design considerations for silicon bottom cell

Silicon wafer surfaces
Silicon wafer polarity
Silicon p-n junction location

66860600 a——

Rear contact type and bifacility

L
Rear metalisation order

Single junction silicon solar cells

S, R, . Iy

Two-dimensional MXenes for flexible energy
storage devices

Yongling An,* Yuan Tian, Hengtao Shen, Quanyan Man,
Shenglin Xiong and Jinkui Feng*

S Bata
e ies 5

Cross-linking polymerization boosts the
performance of perovskite solar cells: from
material design to performance regulation

Xing Yin, Ziyu Wang, Yingjie Zhao,* Shasha Zhang,
Yigiang Zhang and Yanlin Song*

PERSPECTIVES

A roadmap for achieving scalable, safe, and
low-cost direct air carbon capture and storage

Lukas Kung, Silvan Aeschlimann, Charithea Charalambous,
Fergus Mcllwaine, John Young, Noah Shannon,

Karen Strassel, Cara Nichole Maesano, Rudy Kahsar,
Daniel Pike, Mijndert van der Spek and Susana Garcia*

This journal is © The Royal Society of Chemistry 2023

A Roadmap to Gt-Scale DACCS

o 2 .. =

= ﬁ' o ‘:f.( materials ® 1

8 B s process r= § 2

= W ik e 2

i 5 B & gesign £ s

3 2 S - < pE -

o = 0 il|fi equipment a £ n

o [ <~ ©

Q I ~N © a system E 000

<o( < 29y &2 ¥ integration T 2050 ooc;
L= oo o infrastructure g 000

123

Energy Environ. Sci, 2023, 16, 4109-4120 | 4111


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PERSPECTIVES

View Article Online

lPhysicaI interactions
&

- 7 N\
¢ Synthetic
P materials
. |
© | Light
| absorption

© —

COMMUNICATIONS

Acetate, Hy,
ammonia

Making the connections: physical and electric
interactions in biohybrid photosynthetic systems

Ying Yang, Lu-Ning Liu, Haining Tian, Andrew |. Cooper*
and Reiner Sebastian Sprick*

= ¥ P e
g N SN

) - g -
‘Hydroéfl‘ éb}u(lgn

By: ;f oduct ZSH “Zn aefdri Corrosion

=

The pitfalls of using stainless steel (SS) coin cells in
aqueous zinc battery research

Gang Wu, Yang Yang, Ruijie Zhu, Wuhai Yang,
Huijun Yang* and Haoshen Zhou*

Discharge Charge
S, (s) “%7s )
I P
L) ] :
) '
] ]
' ] :
] '
' Si' (aq) ¢ : '
) ] g
"---,‘ ________ 1, ________ {AE=0.75V
i N !
AL
|‘| g Zn(OAc),
(44
ZnS (s)

PAPERS

A dual-mediator for a sulfur cathode approaching
theoretical capacity with low overpotential in
aqueous Zn-S batteries

Wanlong Wu, Sibo Wang, Lu Lin, Hua-Yu Shi and
Xiaogi Sun*

A

After TET removal

Top
botygec

Pillgrs " TE

4N1M2 | Energy Environ. Sci, 2023, 16, 4109-4120

3060 90 120
250 Voltage density (V/m’

Scalable manufacturing of a durable, tailorable, and
recyclable multifunctional woven thermoelectric
textile system

Yuanyuan Jing, Jun Luo, Xue Han, Jiawei Yang,
Qiulin Liu, Yuanyuan Zheng, Xinyi Chen, Fuli Huang,
Jiawen Chen, Qinliang Zhuang, Yanan Shen,
Haisheng Chen, Huaizhou Zhao,* G. Jeffrey Snyder,
Guodong Li,* Ting Zhang* and Kun Zhang*

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/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Phytate lithium as a multifunctional additive
stabilizes LiCoO, to 4.6 V

Fangchang Zhang, Ning Qin, Yingzhi Li, Hao Guo,
Qingmeng Gan, Chun Zeng, Zhigiang Li, Zhenyu Wang,
Ruo Wang, Guiyu Liu, Shuai Gu, He Huang, Zelin Yang,
Jun Wang, Yonghong Deng and Zhouguang Lu*

Charging to 4.6

“Bramons

N
67)

x Interface
side roactions

Scavenging

stable
03phase

Phytate Lithium \ e /

On the role of system integration of carbon capture
and mineralization in achieving net-negative
emissions in industrial sectors

Rafael Castro-Amoedo,* Julia Granacher,

Mouhannad Abou Daher and Frangois Maréchal

-

Feedstock Supply

ez
1> Discharge/Market

Blended cement
(product

substitution)

Oxidative instability of ionomers in
hydroxide-exchange-membrane water electrolyzers

Grace A. Lindquist, Jamie C. Gaitor, Willow L. Thompson,
Valerie Brogden, Kevin J. T. Noonan and
Shannon W. Boettcher*

Voltage (V)

Oxidation-resistant catalyst laye

Standard HEM
catalyst layer
1A cm?pure water !

—r i

//Sg&ard HEM catalyst layer "7

3Acm?20.1 M KOH

| OH-
B
] ‘ OH

lonomer loss
after oxidation

| | 0 oH
-_: ’ OH
L o

0

5 10 15 20
Time (h)

No ionomer damage

Deciphering electrochemical interactions in
metal—polymer catalysts for CO, reduction

Xingyu Wang, Sanjubala Sahoo, Jose Gascon,
Mikhail Bragin, Fangyuan Liu, Julia Olchowski,
Samuel Rothfarb, Yuankai Huang, Wenjun Xiang,
Pu-Xian Gao, S. Pamir Alpay and Baikun Li*

This journal is © The Royal Society of Chemistry 2023

co® &

ofcoy OF
i %o

Eleclfi;lyte ‘
--g -

Energy Environ. Sci, 2023, 16, 4109-4120 | 4113


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Coolant loop
11%

Cost breakdown for 30 $/kWNet PdMo/C-Ru7Ni3/C HEMFC system

Material and system development needs for
widespread deployment of hydroxide exchange
membrane fuel cells in light-duty vehicles

Reza Abbasi,* Brian P. Setzler and Yushan Yan*

s

Catvotiage )
3

5 E z

rodeic ficncy (%)

3

s
§%
- .
%4 -
B .
3 —

Hydrophobized electrospun nanofibers of
hierarchical porosity as the integral gas diffusion
electrode for full-pH CO, electroreduction in
membrane electrode assemblies

Min Wang, Ling Lin, Zhangyi Zheng, Zhenyang Jiao,
Wei Hua, Guowei Wang, Xiaoxing Ke, Yuebin Lian,
Fenglei Lyu,* Jun Zhong, Zhao Deng and Yang Peng*

I: Accelerated desolvation of Zn**

B

I7: Tunable pH of electrolyte

Rapid Zu**
diftusion
LessHER

IIT: Balanced
hydrophobicity/hydrophilicity
of interface

Hydrophobic
PFSlayer

(002) preferred orientation

Highly-reversible and recyclable zinc metal
batteries achieved by inorganic/organic hybrid
separators with finely tunable hydrophilic—
hydrophobic balance

o roreanrsz | ] azoesmnent Lingbo Yao, Gege Wang, Feifan Zhang, Xiaowei Chi* and
%‘:/“—u-“*m g“ g o YU Liu*
E " 1 ;1.4  scredre &)
g % agt - W [: = u»O,LAud..M.!mgcm"
W R -
c ;§>§;§§>>I--'+ Evaporation-induced Electricity Capillary front broadening for water-evaporation-
© - - - -
‘ -------------- >;Z§>§>;> 5 induced electricity of one kilovolt
¥ . )>>>>>>
XN . oy
! K\@%& 4 Wei Deng, Gu Feng, Luxian Li, Xiao Wang, Huan Lu,
capilary ;>;>>>>>§ =3t Xuemei Li, Jidong Li, Wanlin Guo* and Jun Yin*
: XX =
broadening }>>>>§ Ol o { 1
R g2t / =..
>>>>>5>>
s |
_________________ ;;;> 9| o . .
>
NP, o 0 fime(s © 90

414 | Energy Environ. Sci, 2023, 16, 4109-4120

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/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

An ultraconformal chemo-mechanical stable
cathode interface for high-performance
all-solid-state batteries at wide temperatures

Zichen Zhang, Wanging Jia, Yu Feng, Ruopeng Ai,

B - NCM@Li;InCl,

Room Temperature

s - NCM@L.i,InCl,

m - NCM@Li,InCl,

Low Temperature - 20 °C

Jialu Yu, Xiaofei Bie, Ximin Zhai, Tao Jiang, Shiyu Yao* R e P ng
. 2 10 R ——t——_ R P i
and Fei Du* ;\*‘N—h__ £l “§
2 Cycleu e L0C S £ Cyele under 0.1 C e
Negatively charged platinum nanoparticles on 10 959% retention <__
dititanium oxide electride for ultra-durable ‘ Qmmemim PUC
electrocatalytic oxygen reduction 0.8 Negatively charged Pt NPs on [Ti,OF*2¢"
. o . . 0.6} .0
Erbing Hua, Seunggun Choi, Siyuan Ren, Sungjun Kim, s e
Ghulam Ali, Seon Je Kim, Woo-Sung Jang, Soyun Joo, 0.4 e
Jingshu Zhang, Seulgi Ji, Yun Seong Cho, 02}
Joohoon Kang, Taeseup Song, Seungbum Hong, T e
- RV : , ¢ , ,
Heechae Choi, Young-Min Kim, Hyuksu Han* and 0.0 20 140 210 280 350

Sung Wng Kim*

Time (h)

Polymer synergy for efficient hole transport in solar
cells and photodetectors

Junwei Liu, Zhihua Zhou, Yuping Gao, Yin Wu,
Jingjing Wang, Haojin Li, Qian Wang, Kangkang Zhou,
Kaihu Xian, Yu Chen, Wenchao Zhao, Fei Zhang,

Hang Yin, Yongsheng Liu,* Kui Zhao,* Jinyue Yan* and
Long Ye*

'%@% potymer eagss@ )

Synergy
Edgeon & e Face on X
o 6 o &
Y
Active layer <8 Polymer
s g‘g* Blends
A5 gi(\
5
09 <
o © © A)

Fast hole transport
)
)

Photodetectors
Photovoltaics
Single Polymer

Comparative techno-economic analysis of different
PV-assisted direct solar hydrogen generation
systems

Astha Sharma,* Thomas Longden, Kylie Catchpole and
Fiona J. Beck

This journal is © The Royal Society of Chemistry 2023

Coupled
PEC

Wi PV module

I HER catalyst ﬁ‘ C led
\_ [JOER catalyst | ouple
'] [PV-EC
! De-coupled
: PV-EC

Energy Environ. Sci, 2023, 16, 4109-4120 | 4115


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Four-electron conversion

1o« [I(NA).]

Designing ternary hydrated eutectic electrolyte
capable of four-electron conversion for advanced
Zn-I1, full batteries

Band Gap

Rachelle Austin, Yusef Farah, Nicholas Trainor,

S jans
o &t 5
o e & Wenda Li, Hengyue Xu, Hongyi Zhang, Facai Wei,
e ??;) Tingting Zhang, Yong Wu, Lingyan Huang, Jianwei Fu,
2 &8 e Chengbin Jing, Jiangong Cheng and Shaohua Liu*
i Capacit;
pms  Ternary Hydrated Eutectic ’ ’
Pra—p—og—aoooE i 4 A high-temperature performing and near-zero
G energy loss lead-free ceramic capacitor
75 4 5
o = ; < Da Li, Diming Xu,* Weichen Zhao, Max Avdeev,
50=- R Hongmei Jing, Yan Guo, Tao Zhou, Wenfeng Liu,
s i Dong Wang* and Di Zhou*
Tl
" oo 200 00 400 500 600 52 56 6.0 6.4 687 :
E (kV-cm™) In(E)
o Quantifying interfacial energetics of 2D
A Exciton semiconductor electrodes using in situ
® }ﬁ Enormous E, spectroelectrochemistry and many-body theory
e % . Changes...
% i % Trion Rafael Almaraz, Thomas Sayer, Justin Toole,
(%}
Q
<

Band Gap (E,)

A
Changes With
Applied Potential! \

Over Narrow
Potential Range

Wavelength (nm)

Applied Voltage

Joan M. Redwing, Amber Krummel|,
Andrés Montoya-Castillo and Justin Sambur*

Substrate (FTO)

416 | Energy Environ. Sci,, 2023, 16, 4109-4120

Contactless measurement of the photovoltage in
BiVO, photoelectrodes

Sahar Daemi, Anna Kundmann, Kathleen Becker,
Peter Cendula and Frank E. Osterloh*

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/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Waste heat recovery using thermally responsive
ionic liquids through TiO, nanopore and
macroscopic membranes

Marc Pascual, Nicolas Chapuis, Soufiane Abdelghani-Idrissi,
Marie-Caroline Jullien, Alessandro Siria and Lydéric Bocquet*

phase 2

MOF nanosheets as ion carriers for self-optimized
zinc anodes

Hanmiao Yang, Kaiyue Zhu,* Weili Xie, Liming Zhang,
Weikang Jiang, Weijian Li, Zhengsen Wang and
Weishen Yang*

Zinc plating process

Byproducts

MOF
Nanosheets

ey, tor,

!

Zn,(SO,4)(OH)g'nH,O

iop

Zn(H,0)¢2*
f#j (ooz) orientation = #fé&a\ / degfe?) .
Manipulating Zn 002 deposition plane with 0.5 — v
zirconium ion crosslinked hydrogel electrolyte —LE
toward dendrite free Zn metal anodes 00
; LE SFPAM-Zr
[}
Yong Cheng, Yucong Jiao* and Peiyi Wu* §'°-5'
g Aandendrile
-1.0 4
@z —__I—__Silk fibroin —~__“~_~PAM = 1Zn(002)
-1.5

0 100 200 300

400 500 600 700 800
Time (h)

Preferred planar crystal growth and uniform solid
electrolyte interfaces enabled by anion receptors
for stable aqueous Zn batteries

Xinyu Wang, Yiran Ying, Xiaomin Li, Shengmei Chen,*
Guowei Gao, Haitao Huang* and Longtao Ma*

This journal is © The Royal Society of Chemistry 2023

Conventional EDL

® Hydrogen evolution reaction
® Zn dendrite growth
© Zn metal corrosion

SEIAdaptive and passivating EDL
2

]
H imidazolidinyl | o-
::] Bulk urea (IU) . : Bulk
i electrolyte W @ electrolyte
33 ®u : \*
Anion a2 2
:I ® HO ‘; (
o Puvle | No
e ‘““r\
[ = ‘ .
o

© Zn(002) plane-preferred crystal
growth

® A passivating electric double layer
® Layer-structured and tough SEI

Energy Environ. Sci,, 2023, 16, 4109-4120 | 4117


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

An ultra-low Pt metal nitride electrocatalyst for
sustainable seawater hydrogen production

Huashuai Hu, Zhaorui Zhang, Yaowen Zhang,
Tiju Thomas, Haiying Du, Keke Huang,
J. Paul Attfield and Minghui Yang*

Mass-action photoacid/photobase dye-sensitized (photo)chemistry (herein)
+ Detailed-balance photophysics (herein, and Shockley, Queisser, Ross, Hsiao)
* TH* . .
JPAH FH liquid water
D, =%
*s 0 PA ﬂfl‘f,[ﬂzo]
pK aHt ~
= E E £ c 'LUMO
S || “pePAH pgPAl S > Ko > |
8 2 ° o »(\“ v | Q
2 photoacid £ @ R glz
. 0 =
+ ( PAH) * o b@ [
=10 PA™ PKan,0 —=F
, ~ EHOMO
pKa - — 2 '#gﬂ',[HZO]
PAH £H

Detailed-balance limits for sunlight-to-protonic
energy conversion from aqueous photoacids and
photobases based on reversible mass-action
kinetics

Gabriel S. Phun, Rohit Bhide and Shane Ardo*

\ /

H,0;,

Proton reservoirs in polymer photocatalysts for
superior H,O, photosynthesis

Bo Sheng, Yangen Xie, Qi Zhao, Hua Sheng* and
Jincai Zhao

Schottky barrier regulation

Schottky  Ohmicdike il Schottky Ohmicdike

P psi B oopS m
7 P T ) :
Y Ny AR Water £
. ;_115 T excitation ~ E
iv . [ |
Ry ! L@
o >
~ ~ .
>
Barrior viidth @ Hole +— Tunneling
° s i W —— : i X —

418 | Energy Environ. Sci., 2023, 16, 4109-4120

A constant-current generator via water droplets
driving Schottky diodes without a rectifying circuit

Yahui Li, Qi Zhang, Yuhong Cao, Zhipeng Kang,
Han Ren, Zhiyuan Hu, Mang Gao, Xiaole Ma,
Jinyuan Yao, Yan Wang, Congchun Zhang,
Guifu Ding, Junshan Liu, Jiming Bao,*

Hui Wang* and Zhuoging Yang*

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/d3ee90058d

Open Access Article. Published on 11 October 2023. Downloaded on 11/18/2025 12:21:46 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Single atom catalysts for triiodide adsorption and
fast conversion to boost the performance of
aqueous zinc—iodine batteries

Fuhua Yang, Jun Long, Jodie A. Yuwono, Huifang Fei,
Yameng Fan, Peng Li, Jinshuo Zou, Junnan Hao,
Sailin Liu, Gemeng Liang, Yangiu Lyu, Xiaobo Zheng,
Shiyong Zhao,* Kenneth Davey and Zaiping Guo*

SAC + 1,

—> SACYl, —— SACYl; =  SACYI —> SAC+2Znl,

g
1

SACUGNKB  °  SACO@NKB

T
fency (%)

NKB Current density: 5 Ag"

Specific capacity (mAh g”)

Coulombic offic

5
L

Cyele nu

mbor

High power and low crest factor of direct-current
triboelectric nanogenerator for self-powered
optical computing system

Hongyun Li, Shaobo Lv, Binbin Zhang, Bochao Liu,
Jin Yang, Hengyu Guo, Yiyuan Xie* and Zhiming Lin*

(A
X
8

et powered optical computing system

S0
A

oTENG ‘Optical Computing Chp

Voltage(V)

-150

—P1--PZ—P3 - P4

50

560
< il

280

Current(uA)
&5 3

3

Unitrpm

000 0.05 0.10
Time(s)

0.15 0 2 4 6 8 10 12 14
ime(s)

Time(s)
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