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Wolfram Hempel, Florian Kauffmann, Paul Plate,
Monica Lira-Cantu, Stefan A.L. Weber and
Michael Saliba*

This journal is The Royal Society of Chemistry 2025 Energy Environ. Sci., 2025, 18, 5013–5024 | 5015

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

3 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 7

/2
8/

20
25

 9
:3

7:
11

 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/d5ee90056e


PAPERS

5264

Over 12% efficiency solar-powered green hydrogen
production from seawater

Xuanjie Wang, Jintong Gao, Yipu Wang, Yayuan Liu,*
Xinyue Liu* and Lenan Zhang*

5277

Dual-anion ionic liquid electrolytes: a strategy for
achieving high stability and conductivity in lithium
metal batteries

Jemin Lee, Wonwoo Choi, Eunbin Jang, Hyunjin Kim
and Jeeyoung Yoo*

5287

Efficient charge separation at localized 2D
ferroelectric domains in perovskite solar cells

Jihoo Lim, Seungmin Lee, Hongjae Shim, Lei Wang,
Hyeonah Cho, Jincheol Kim, Claudio Cazorla, Yong-Jin
Kim, Hanul Min, Minwoo Lee, Xiaojing Hao,
S. Ravi P. Silva, Jan Seidel, Dohyung Kim,*
Jun Hong Noh* and Jae Sung Yun*

5298

Ligand effects enhancing low-temperature oxygen
reduction kinetics in neutral conditions

Yongjian Zhao, Murong Huang, Yongshuai Kang,
Yong Fang, Tianyou Zhao, Hu Wang, Jiayi Ou, Jiajun Liu,
Meixi Zhong, Tao Wang, Xianhu Sun,* Chenyang Zhao*
and Dan Wang*

5016 | Energy Environ. Sci., 2025, 18, 5013–5024 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
 0

3 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 7

/2
8/

20
25

 9
:3

7:
11

 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/d5ee90056e


PAPERS

5309

Wearing ‘‘body armor’’ on zinc anodes for robust
aqueous zinc-ion batteries

Qunhao Wang, Xueyong Deng, Xiaolin Xue, Jian Zhang,
Jiangqi Zhao, Zengyan Sui, Yuefei Zou, Longbo Luo,
Wei Zhang,* Xiangyang Liu* and Canhui Lu

5319

Compacting surface charge layers for efficient
charge transfer toward stable Zn anodes

Sinan Zheng, Yang Wang,* Bin Luo, Kun Zhang,
Leilei Sun, Zhean Bao, Guosheng Duan, Dinghao Chen,
Hanwei Hu, Jingyun Huang* and Zhizhen Ye*

5333

A single ion conductive ‘‘plasticine-like’’ solid
electrolyte combined with a modulated d-band
center of interfacial zinc atoms for highly reversible
zinc metal anodes

Kang Yan, Yongbo Fan,* Xueya Yang, Xinyu Wang,
Shengmei Chen, Weijia Wang, Mingchang Zhang,
Huiqing Fan* and Longtao Ma*

5347

Enhancing the kinetics and reversibility of copper
batteries via anionic chemistry

Qianwei Zhou, Linyu Hu,* Huajun Zhang, Dongxu Hu,
Guoqiang Liu, Maowen Xu, Hong Jin Fan, Zhimeng Liu,
Chunlong Dai* and Xin He*

This journal is The Royal Society of Chemistry 2025 Energy Environ. Sci., 2025, 18, 5013–5024 | 5017

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

3 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 7

/2
8/

20
25

 9
:3

7:
11

 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/d5ee90056e


PAPERS

5356

A large conjugated rigid dimer acceptor enables
20.19% efficiency in organic solar cells

Wendi Shi, Qiansai Han, Wenkai Zhao, Ruohan Wang,
Longyu Li, Guangkun Song, Xin Chen, Guankui Long,
Zhaoyang Yao, Yan Lu, Chenxi Li,* Xiangjian Wan* and
Yongsheng Chen*

5365

Achieving a higher lithium density in anodes
surpassing that of pure metallic lithium for
high-energy-density batteries

Xiancheng Wang, Bao Zhang, Zihe Chen, Shiyu Liu,
Wenyu Wang, Shuibin Tu, Renming Zhan, Li Wang and
Yongming Sun*

5378

Achieving 20% efficiency in binary organic
solar cells with suppressed non-radiative
recombination via triphenylamine halides

Junjie Zhang, Xiaopeng Duan,* Xiaoming Li,
Guangkuo Dai, Jiawei Deng, Xunchang Wang,
Jiawei Qiao, Hanzhi Wu, Liming Liu, Haodong Huang,
Sha Liu, Jun Yan, Huotian Zhang, Xiao-Tao Hao,
Renqiang Yang,* Feng Gao and Yanming Sun*

5389

Catalytic ultrasound-driven synthesis of syngas
from CO2 saturated water

Lina Chen, Yi Qin, Claire T. Coulthard, Zoë R. Turner,
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