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Iñigo Martin-Fernandez, Carles Tortosa,
Joseba M. Ormaetxea, Manuel Baumann,
Marcel Weil and Juan Pablo Esquivel*

5653

Nanostructured hybrid catalysts empower the
artificial leaf for solar-driven ammonia production
from nitrate

Chen Han, Caixia Li, Jodie A. Yuwono, Ziheng Liu,
Kaiwen Sun, Kai Wang, Guojun He, Jialiang Huang,
Priyank V. Kumar, Jitraporn Vongsvivut, Jialin Cong,
Hamid Mehrvarz, Zhaojun Han, Xunyu Lu, Jian Pan,*
Xiaojing Hao* and Rose Amal*

5666

Room-temperature-modulated polymorphism of
nonfullerene acceptors enables efficient bilayer
organic solar cells

Zhenmin Zhao, Sein Chung, Young Yong Kim, Minyoung
Jeong, Xin Li, Jingjing Zhao, Chaofeng Zhu, Safakath
Karuthedath, Yufei Zhong, Kilwon Cho and Zhipeng Kan*

This journal is The Royal Society of Chemistry 2024 Energy Environ. Sci., 2024, 17, 5299–5309 | 5307

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
Ju

ly
 2

02
4.

 D
ow

nl
oa

de
d 

on
 1

2/
20

/2
02

5 
5:

55
:3

1 
A

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/d4ee90068e


PAPERS

5679

Thermally stable inorganic Bi0.4Sb1.6Te3/metal–
organic framework (MOF) composites with 1-by-1
nm pore engineering towards mid-temperature
thermoelectrics

Wanjia Zhang, Bassem A. Al-Maythalony, Fengxian Gao,
Fanshi Wu, Wei Zhao, Pengfei Xu, Wenhua Zhang,
Cailing Chen, Zhan Shi, Xiyang Wang,* Yue Lou* and
Biao Xu*

5691

Engineering a molecular electrocatalytic
system for energy-efficient ammonia production
from wastewater nitrate

Dean M. Miller, Matthew J. Liu, Kristen Abels,
Anna Kogler, Kindle S. Williams and William A. Tarpeh*

5706

A surface-to-bulk tuning deep delithiation
strategy for 5C fast-charging 4.6 V LiCoO2

Zhihong Bi, Zonglin Yi, Anping Zhang, Cong Dong,
Gongrui Wang, Lijing Xie, Shihao Liao, Hanqing Liu,
Chengmeng Chen* and Zhong-Shuai Wu*

5719

Rational design of flexible-linked 3D dimeric
acceptors for stable organic solar cells
demonstrating 19.2% efficiency

Zhe Zhang, Shaohui Yuan, Tianqi Chen, Jia Wang,
Yuan-Qiu-Qiang Yi, Bin Zhao, Miaomiao Li,
Zhaoyang Yao, Chenxi Li, Xiangjian Wan, Guankui Long,
Bin Kan* and Yongsheng Chen*

5308 | Energy Environ. Sci., 2024, 17, 5299–5309 This journal is The Royal Society of Chemistry 2024

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
Ju

ly
 2

02
4.

 D
ow

nl
oa

de
d 

on
 1

2/
20

/2
02

5 
5:

55
:3

1 
A

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/d4ee90068e


PAPERS

5730

Uncovering fast solid-acid proton conductors based
on dynamics of polyanion groups and proton
bonding strength
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