
ANALYSIS

6138

Sailing towards sustainability: offshore wind’s
green hydrogen potential for decarbonization
in coastal USA

Rishi Kaashyap Balaji and Fengqi You*

REVIEW

6157

Pros and cons of hole-selective self-assembled
monolayers in inverted PSCs and TSCs:
extensive case studies and data analysis

Chi Li, Yong Chen, Zilong Zhang, Chunming Liu,
Fengming Guo, Waqas Ahmad and Peng Gao*

IN THIS ISSUE
ISSN 1754–5706 CODEN EESNBY 17(17) 6129–6422 (2024)

Cover
See Rishi Kaashyap
Balaji and Fengqi You,
pp. 6138–6156.
Image reproduced
by permission of
Fengqi You from
Energy Environ. Sci.,
2024, 17, 6138.

Inside cover
See Woong Hee Lee,
Hyung-Suk Oh et al.,
pp. 6215–6224.
Image reproduced
by permission of
Hyung-Suk Oh from
Energy Environ. Sci.,
2024, 17, 6215.

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 2024 Energy Environ. Sci., 2024, 17, 6131–6137 | 6131

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
A

ug
us

t 2
02

4.
 D

ow
nl

oa
de

d 
on

 2
/1

2/
20

26
 1

1:
37

:0
8 

PM
. 

 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/d4ee90079k
https://pubs.rsc.org/en/journals/journal/EE
https://pubs.rsc.org/en/journals/journal/EE?issueid=EE017017


Registered charity number: 207890

Join 
in

Publish with us

Exceptional research on 
batteries and energy storage
Part of the EES family

EES Batteries

rsc.li/EESBatteries

P_J_EB_JL_Ad_A4_210x297mm.indd   1 28/06/2024   10:11:39

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
A

ug
us

t 2
02

4.
 D

ow
nl

oa
de

d 
on

 2
/1

2/
20

26
 1

1:
37

:0
8 

PM
. 

 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/d4ee90079k


COMMUNICATION

6204

Aeroelectrolyte for atmospheric open
electrochemical cells

Yeji Lim, Yoon Jeong Yoo, Boran Kim, Suji Kim,
Ga Yoon Kim and Won-Hee Ryu*

PAPERS

6215

Breaking the current limitation of electrochemical
CO2 reduction via a silica-hydroxide cycle

Chulwan Lim, Sangkuk Kim, Ji Hwan Song, Man Ho Han,
Young-Jin Ko, Kwan-Young Lee, Jae-Young Choi,
Woong Hee Lee* and Hyung-Suk Oh*

6225

A subnano-confinement in robust MoS2-based
membranes for high-performance osmotic
energy conversion

Xuying Wang, Zhaoyi Wang, Zhiwei Xue, Yiyi Fan,
Jing Yang, Qingxiao Zhang, Naitao Yang,* Xiuxia Meng,*
Yun Jin and Shaomin Liu*

6234

Deciphering 2D perovskite’s role in perovskite
solar cells via intact 3D/2D junctions

Seungmin Lee, Hyeonah Cho, Sohyun Kang, Oui Jin Oh,
Dong Hyun Kim and Jun Hong Noh*

This journal is The Royal Society of Chemistry 2024 Energy Environ. Sci., 2024, 17, 6131–6137 | 6133

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
A

ug
us

t 2
02

4.
 D

ow
nl

oa
de

d 
on

 2
/1

2/
20

26
 1

1:
37

:0
8 

PM
. 

 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/d4ee90079k


PAPERS

6245

Regenerative in situ formed Bi nanoparticles on
Bi2O2CO3 nanosheets with Bi-vacancies for efficient
and stable photocatalytic CO2 reduction to formate

Donglian Wen, Jie Zhao, Yang You, Liang Huang,
Haoheng Zhu, Chuanghui Zhang, Donglei Bu* and
Shaoming Huang*

6256

Crystallization control via ligand–perovskite
coordination for high-performance flexible
perovskite solar cells

Xin Chen, Weilun Cai, Tianqi Niu,* Hui Wang, Chou Liu,
Zheng Zhang, Yachao Du, Shuang Wang, Yang Cao,
Pengchi Liu, Wenliang Huang, Chuang Ma, Ben Yang,
Shengzhong (Frank) Liu and Kui Zhao*

6268

Regulating the electron spin orbital by sulfur
doping of Ti vacancies to manipulate spin flip
for enhancing PEC water splitting performance

Yixuan Gao, Min Zhang, Qi Zhao, Wen Liu, Lirong Zheng,
Jin Ouyang and Na Na*

6279

High-throughput design of complex oxides as
isothermal, redox-activated CO2 sorbents for
green hydrogen generation

Runxia Cai, Kunran Yang, Xijun Wang, Mahe Rukh,
Azin Saberi Bosari, Eric Giavedoni, Alexandra Pierce,
Leo Brody, Wentao Tang, Phillip R. Westmoreland and
Fanxing Li*

6134 | Energy Environ. Sci., 2024, 17, 6131–6137 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
 2

7 
A

ug
us

t 2
02

4.
 D

ow
nl

oa
de

d 
on

 2
/1

2/
20

26
 1

1:
37

:0
8 

PM
. 

 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/d4ee90079k


PAPERS

6291

Enhanced polysulfide trapping in Li–S batteries
by dipole alignment in ferroelectric BaTiO3

Jinglin Jiang, Jorge Ontaneda, Subhajit Pal, Zhenyu Guo,
Chloe Forrester, Kaitian Zheng, Mengnan Wang,
Joe Briscoe,* Maria-Magdalena Titirici* and Heather Au*

6302

Efficient perovskite solar modules with an
ultra-long processing window enabled by
cooling stabilized intermediate phases

Zhi Wan, Bin Ding, Jie Su, Zhenhuang Su, Zhihao Li,
Chunmei Jia, Zhe Jiang, Qianqian Qin, Meng Zhang,
Jishan Shi, Haodong Wu, Chongyang Zhi,
Fengwei Wang, Chuan Li, Liming Du, Chao Zhang,
Yong Ding, Can Li, Xingyu Gao, Chuanxiao Xiao,
Jingjing Chang,* Mohammad Khaja Nazeeruddin* and
Zhen Li*

6314

Self-assembly construction of a homojunction
of Sn–Pb perovskite using an antioxidant for
all-perovskite tandem solar cells with improved
efficiency and stability

Zhuojia Lin, Jianwei Chen, Chenghao Duan, Kezhou Fan,
Jiong Li, Shibing Zou, Feilin Zou, Ligang Yuan,
Zheng Zhang, Kaicheng Zhang, Man Yu Lam,
Sergeev A. Aleksandr, Jianhang Qiu, Kam Sing Wong,
He Yan and Keyou Yan*

6323

Operando Fe dissolution in Fe–N–C
electrocatalysts during acidic oxygen reduction:
impact of local pH change

Angus Pedersen, Kavita Kumar, Yu-Ping Ku,
Vincent Martin, Laetitia Dubau, Keyla Teixeira Santos,
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