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and Ulf-Peter Apfel*

REVIEWS

6874

Reviving ether-based electrolytes for sodium-ion
batteries

Fangyuan Cheng, Jun Hu, Wen Zhang, Baiyu Guo,
Peng Yu, Xueliang Sun* and Jian Peng*

IN THIS ISSUE
ISSN 1754–5706 CODEN EESNBY 18(14) 6843–7314 (2025)

Cover
See Xueliang Sun,
Jian Peng et al.,
pp. 6874–6898.
Image reproduced
by permission of Xueliang
Sun and Jian Peng from
Energy Environ. Sci.,
2025, 18, 6874.

Inside cover
See Erwin Reisner et al.,
pp. 7023–7033.
Image reproduced
by permission of
Yongpeng Liu from
Energy Environ. Sci.,
2025, 18, 7023.

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.

This journal is The Royal Society of Chemistry 2025 Energy Environ. Sci., 2025, 18, 6845–6853 | 6845

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

5 
Ju

ly
 2

02
5.

 D
ow

nl
oa

de
d 

on
 6

/1
0/

20
26

 2
:0

4:
19

 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://rsc.li/ees
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ee90073e
https://pubs.rsc.org/en/journals/journal/EE
https://pubs.rsc.org/en/journals/journal/EE?issueid=EE018014


Registered charity number: 207890

Fundamental questions
Elemental answers

rsc.li/EESCatalysis

Exceptional research on energy 
and environmental catalysis

Open to everyone. Impactful for all

EES Catalysis GOLD
OPEN

ACCESS

EY_EES Catalysis CW advert 210x275mm withOUT strap_PRINT.indd   1 11/05/2022   12:55:34

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

5 
Ju

ly
 2

02
5.

 D
ow

nl
oa

de
d 

on
 6

/1
0/

20
26

 2
:0

4:
19

 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/d5ee90073e


REVIEWS

6899

Opportunities and challenges for emerging
inorganic chalcogenide–silicon tandem solar cells

Vijay C. Karade, Mingrui He, Zhaoning Song,
Abasi Abudulimu, Yeonwoo Park, Donghoon Song,
Yanfa Yan, Jin Hyeok Kim, Randy J. Ellingson,
Jae Ho Yun,* Xiaojing Hao, Seung Wook Shin* and
Mahesh P. Suryawanshi*

6934

Challenges in membrane electrode assemblies
at elevated temperatures for proton exchange
membrane fuel cells: a review

Caizheng Yue, Weibo Zheng,* Qiuya Wang,
Zhendong Wang, Bing Li, Cunman Zhang and
Pingwen Ming*

6983

Unraveling the reaction dynamics mechanism and
thermodynamic pathway of lead iodide and organic
cations in the two-step sequential deposition
process

Jiacheng He, Wangping Sheng, Kaikai Liu, Qianqian Cai,
Yang Zhong, Licheng Tan* and Yiwang Chen*

PERSPECTIVE

7005

Designing next-generation all-weather and efficient
atmospheric water harvesting powered by solar
energy

Pengfei Wang, Jiaxing Xu, Zhaoyuan Bai, Ruzhu Wang
and Tingxian Li*

This journal is The Royal Society of Chemistry 2025 Energy Environ. Sci., 2025, 18, 6845–6853 | 6847

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

5 
Ju

ly
 2

02
5.

 D
ow

nl
oa

de
d 

on
 6

/1
0/

20
26

 2
:0

4:
19

 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/d5ee90073e


PAPERS

7023

Photoelectrochemical comproportionation of
pre-treated PET plastics and CO2 to formate

Yongpeng Liu, Celine Wing See Yeung and
Erwin Reisner*

7034

Low-temperature highly selective Kolbe electrolysis
of acetic acid in bio-oil on a stable in situ grown
RuO2/TiO2 at industrial-level current

Yangxin Jin, Shengqin Liu, Zhe Wang, Qi Zhu,
Qingguo Le, Shan Shao, Sam H.-Y. Hsu, Anqing Zheng,
Jun Zhao and Jason Chun-Ho Lam*

7048

A gel electrolyte-based direct seawater electrolysis

Wenbin Tang, Zhiyu Zhao,* Dongsheng Yang,
YanHao Liu, Liangyu Zhu, Yue Wu, Cheng Lan,
Wenchuan Jiang, Yifan Wu, Tao Liu* and Heping Xie*

7060

Tailoring a multilayer fine-grained solid electrolyte
interphase by pulse electrochemical activation
maneuver for stable Si/C anodes

Changhaoyue Xu, Peng Jing, Pengfei Xia, Ye Jia,
Jianan Peng, Qiujie He, Qingqing Liu, Zimo Song,
Xuemei Zhang, Fanglin Wu, Xianyu Liu, Kaipeng Wu,
Yun Zhang* and Wenlong Cai*

6848 | Energy Environ. Sci., 2025, 18, 6845–6853 This journal is The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

5 
Ju

ly
 2

02
5.

 D
ow

nl
oa

de
d 

on
 6

/1
0/

20
26

 2
:0

4:
19

 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/d5ee90073e


PAPERS

7071

Constructing continuous acceptor fibrillar networks
and achieving uniform phase separation via
polymer-assisted morphology control for 20.3%
efficiency additive-free organic solar cells

Fengbo Sun, Jingnan Wu, Bo Cheng, Lixuan Kan,
Feng Hua, Wei Sun, Hao Wang, Yumiao Huo,
Sixuan Chen, Xinxin Xia, Xiaoyan Du, Feng Liu,
Ergang Wang, Xia Guo,* Yongfang Li and Maojie Zhang*

7082

Synergistic cooperation between photovoltaic and
thermoelectric effects in solar cells

Ping Fu, Dong Yang, Yihua Chen, Ruixue Lu,
Md Azimul Haque, Yucheng Liu, Yaoyao Han, Hui Li,
Ruotian Chen, Jieqiong Liu, Wei Qin,
Luis Huerta Hernandez, Fengtao Fan, Kaifeng Wu,
Derya Baran, Huanping Zhou and Can Li*

7089

Dual-layered percolative networks of photoactive
materials and elastomers for highly-stretchable,
efficient organic photovoltaics with strain-induced
power enhancement up to 60% strain

Jin-Woo Lee, Jongmin Oh, Won Jung Kang,
Eun Sung Oh, Seungbok Lee, Inwoo Lee, Jimin Park,
Jung-Yong Lee, Taek-Soo Kim* and Bumjoon J. Kim*

7103

Interfacial ionic and thermal regulation for highly
reversible and ultra-reliable zinc-ion batteries

Mengcheng Huang, Yaojie Lei, Yajun Hu, Wei-Hong Lai,
Yun-Xiao Wang, Chunyu Liu, Shengli Zhai* and
Guoxiu Wang*

This journal is The Royal Society of Chemistry 2025 Energy Environ. Sci., 2025, 18, 6845–6853 | 6849

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

5 
Ju

ly
 2

02
5.

 D
ow

nl
oa

de
d 

on
 6

/1
0/

20
26

 2
:0

4:
19

 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/d5ee90073e


PAPERS

7114

Intermolecular interactions triggered crystallization
phase transition regulation for efficient and stable
perovskite photovoltaics

Haodan Guo, Yang Wang,* Kun Zhang, Mingquan Tao,
Lutong Guo, Xiwen Zhang, Zhaofei Song, Jinxu Wen,
Tian Hou, Yuelong Huang* and Yanlin Song*

7124

Flooding revisited: electrolyte management ensures
robust electrochemical CO2 reduction
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