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Justin C. Bui, Éowyn Lucas, Eric W. Lees, Andrew K. Liu,
Harry A. Atwater, Chengxiang Xiang, Alexis T. Bell and
Adam Z. Weber*

5096

An inexpensive electrolyte with double-site
hydrogen bonding and a regulated Zn2+ solvation
structure for aqueous Zn-ion batteries capable of
high-rate and ultra-long low-temperature operation

Chaolin You, Ruoyu Wu, Xinhai Yuan, Lili Liu, Jilei Ye,
Lijun Fu,* Peng Han* and Yuping Wu*

4704 | Energy Environ. Sci., 2023, 16, 4699–4713 This journal is The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

8 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 4

/1
1/

20
26

 3
:3

7:
23

 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/d3ee90063k


PAPERS

5108

Wide-temperature-range operation of lithium-metal
batteries using partially and weakly solvating liquid
electrolytes

Saehun Kim, Jeong-A Lee, Tae Kyung Lee,
Kyungeun Baek, Juyoung Kim, Boguen Kim,
Jeong Hwan Byun, Hyun-Wook Lee, Seok Ju Kang,
Ji-Ae Choi, So-Young Lee, Moon-Hyung Choi,
Jong-Hyun Lee and Nam-Soon Choi*

5123

Grain boundary re-crystallization and sub-nano
regions leading to high plateau figure of merit
for Bi2Te3 nanoflakes

Wei-Di Liu, Liang-Cao Yin, Lei Li, Qishuo Yang,
De-Zhuang Wang, Meng Li, Xiao-Lei Shi, Qingfeng Liu,
Yang Bai, Ian Gentle, Lianzhou Wang* and
Zhi-Gang Chen*

5136

New insights into aliovalent substituted halide solid
electrolytes for cobalt-free all-solid state batteries

Changhong Wang, Shuo Wang, Xudong Liu, Yanlong Wu,
Ruizhi Yu, Hui Duan, Jung Tae Kim, Huan Huang,
Jiantao Wang,* Yifei Mo* and Xueliang Sun*

5144

A constant current triboelectric nanogenerator
achieved by hysteretic and ordered charge
migration in dielectric polymers

Huiyuan Wu, Jian Wang, Shaoke Fu, Chuncai Shan,
Qionghua Zhao, Kaixian Li, Gui Li, Qianjin Mu,
Xue Wang* and Chenguo Hu*

This journal is The Royal Society of Chemistry 2023 Energy Environ. Sci., 2023, 16, 4699–4713 | 4705

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

8 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 4

/1
1/

20
26

 3
:3

7:
23

 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/d3ee90063k


PAPERS

5154

Delocalized CQQQS decorates a 3D sp2-hybridized
carbon skeleton for superior charge transfer
kinetics of anodes

Fei Wang, Zhendong Liu, Zhijie Xiang, Chengzhi Zhang,*
Anbang Lu, Fulai Qi, Jun Tan* and Jinshui Liu*

5170

Systematic degradation analysis in renewable
energy-powered proton exchange membrane
water electrolysis

Anastasiia Voronova, Sol Kim, Dongwon Kim,
Hee-Young Park, Jong Hyun Jang and Bora Seo*

5185

Atomically inner tandem catalysts for
electrochemical reduction of carbon dioxide

Yan Liu,* Huimei Chen, Yan Yang, Chi Jiao, Wenkun Zhu,
Yaping Zhang, Xiaojun Wu, Junjie Mao* and
Zhiwen Zhuo*

5196

Under pressure: offering fundamental insight into
structural changes on ball milling battery materials

Laura L. Driscoll, Elizabeth H. Driscoll,* Bo Dong,
Farheen N. Sayed, Jacob N. Wilson,
Christopher A. O’Keefe, Dominic J. Gardner,
Clare P. Grey, Phoebe K. Allan, Adam A. L. Michalchuk
and Peter R. Slater*

4706 | Energy Environ. Sci., 2023, 16, 4699–4713 This journal is The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

8 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 4

/1
1/

20
26

 3
:3

7:
23

 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/d3ee90063k


PAPERS

5210

A self-circulating pathway for the oxygen evolution
reaction

Bohan Deng, Guangqiang Yu, Wei Zhao,
Yuanzheng Long, Cheng Yang, Peng Du, Xian He,
Zhuting Zhang, Kai Huang,* Xibo Li* and Hui Wu*

5220

Unveiling coordination transformation for
dynamically enhanced hydrogen evolution
catalysis

Liming Deng, Sung-Fu Hung, Sheng Zhao,
Wen-Jing Zeng, Zih-Yi Lin, Feng Hu, Yaoyi Xie,
Lijie Yin, Linlin Li and Shengjie Peng*

5231

Solution-processable organic semiconductors
with over 220 8C glass transition temperature:
manipulating morphology using a helical
polycyclic heteroaromatic motif

Lingyi Fang, Yuyan Zhang, Yaohang Cai, Jing Zhang,
Yuefang Wei, Yi Yuan* and Peng Wang*

5243

Synergistic transition metal ion co-doping and
multiple functional additive passivation for realizing
25.30% efficiency perovskite solar cells

Yuting Chen, Qi Wang, Yuqi Yao, Jiewei Yang,
Weijian Tang, Wuke Qiu, Yihui Wu* and Qiang Peng*

This journal is The Royal Society of Chemistry 2023 Energy Environ. Sci., 2023, 16, 4699–4713 | 4707

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

8 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 4

/1
1/

20
26

 3
:3

7:
23

 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/d3ee90063k


PAPERS

5255

Organic photo-battery with high operating voltage
using a multi-junction organic solar cell and an
organic redox-polymer-based battery

Rodrigo Delgado Andrés, Robin Wessling, Jan Büttner,
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