
O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
Fe

br
ua

ry
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

2/
21

/2
02

5 
2:

47
:4

7 
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
.

Journal of Materials Chemistry A
Materials for energy and sustainability

rsc.li/materials-a
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.

IN THIS ISSUE

ISSN 2050-7488 CODEN JMCAET 13(6) 3939–4674 (2025)

View Article Online
View Journal  | View Issue
Cover
See Duk Man Yu, Sang-Young
Lee, Soonyong So et al.,
pp. 4090–4099. Image
reproduced by permission of
Soonyong So from J. Mater.
Chem. A, 2025, 13, 4090.
This journal is © The Royal Society o
f Chemistry 2025
Inside cover
See Nam Joong Jeon,
David J. Fermin, Helen Hejin
Park et al., pp. 4100–4106.
Image reproduced by
permission of Helen Hejin Park
from J. Mater. Chem. A,
2025, 13, 4100.
J. Mater. Che
REVIEWS
3958

Functional carbon-based covalent bridging bonds
unlocking superior sodium-ion storage

Jinliang Zhu,* Manchuan Guo, Miao Hu, Fang Fu,
Kerou Qiu, Shijian Wang,* Guoxiu Wang and Bing Sun*
3973

Recent progress in alkali metal (Li/Na/K) hybrid-ion
batteries: pioneering the future of energy storage

Yan Zhang, Rui Cao, Chen Ouyang, Libing Jiang, Yi Wang,
Mei Yang* and Hui Xia*
m. A, 2025, 13, 3941–3957 | 3941

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90033f
https://pubs.rsc.org/en/journals/journal/TA
https://pubs.rsc.org/en/journals/journal/TA?issueid=TA013006


LL

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
Fe

br
ua

ry
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

2/
21

/2
02

5 
2:

47
:4

7 
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
Registered charity number: 207890

Fundamental questions
Elemental answers

rsc.li/RSCApplPolym 

The application of polymers,  
both natural and synthetic
Interdisciplinary and open access

RSC Applied Polymers
GOLD
OPEN

ACCESS

P_CW Ad_210x275mm with strap.indd   1P_CW Ad_210x275mm with strap.indd   1 01/03/2023   10:08:0301/03/2023   10:08:03

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90033f


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
Fe

br
ua

ry
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

2/
21

/2
02

5 
2:

47
:4

7 
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
REVIEWS
3991

Electrocatalytic microdevices based on transition
metal dichalcogenides for hydrogen evolution

Chun Sun,* Longlu Wang,* Yuxing Liu, Hance Su
and Peng Cui*
This journal is © The Royal Society of Chemistry 2025
4012

Advancements in biomass-derived cellulose
composite electrodes for supercapacitors: a review

Nitesh Choudhary, Akshay Tomar, Shakshi Bhardwaj,
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Matej Huš, Blaž Likozar and Nejc Hodnik*
4129
Incorporating high acidity cations in Co-free
BiFeO3-based air electrodes for enhancing their
electrocatalytic activity and durability in reversible
solid oxide cells

Shun Wang, Wen Jiang and Yifeng Zheng*
This journal is © The Royal Society of Chemistry 2025

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90033f


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
Fe

br
ua

ry
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

2/
21

/2
02

5 
2:

47
:4

7 
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
PAPERS
4142

Heat charging towards electrical energy saving and
high-efficiency Zn-ion batteries

Xiaoling Sun, Yitong Li, Dewen Zeng, Zhiwei Zeng,
Chen Gong, Changyi Wu and Hongyi Chen*
This journal is © The Royal Society of Chemistry 2025
4150

Manganese cobalt sulfide-doped fibrous sulfurized
polyacrylonitrile for high-rate and long-life lithium–
sulfur batteries

Jiayu Wang, Xiangyang Zhao, Qingli Zou* and Min Wei
4159

Advancing oxygen evolution reaction efficiency in
iron phthalocyanines: axial coordination as a key to
structural and electronic tuning

Jiangdong Bo, Yilin Wang, Jianghua Wang, Guoxin Zhang,
Qian Yu, Xing Fan,* Hongbing Lu* and Haiping Lin*
4167

Moisture-resistant perovskite solar cells: the role of
1,1′-methylenebispyridinium dichloride in enhancing
stability and performance

Yong Hu, Letian Dai,* Tianyu Sun, Haodan Shi, Ying Xu,
Junyi Huang, Xiongjie Li, Yan Shen and Mingkui Wang*
J. Mater. Chem. A, 2025, 13, 3941–3957 | 3945

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90033f


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
Fe

br
ua

ry
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

2/
21

/2
02

5 
2:

47
:4

7 
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
PAPERS
4176
3946 | J. Mater. Chem. A, 2025, 13, 3941–3957
Solar cells sensitized with doubly concerted
companion dyes with optimized donors to achieve
high efficiencies up to 12.5%: a record efficiency for
iodine electrolyte-based DSSCs

Zhemin Li, Qingjun Lu, Yuqian Zhang, Qizhao Li,
Wenjun Wu,* Shijun Li, Hailong Wang, Jianzhuang Jiang,*
Chengjie Li* and Yongshu Xie*
4186
High-throughput screening and an interpretable
machine learning model of single-atom hydrogen
evolution catalysts with an asymmetric coordination
environment constructed from heteroatom-doped
graphdiyne

Ying Zhao,* Shuai-Shuai Gao, Peng-Hui Ren,
Li-Shuang Ma and Xue-Bo Chen*
4197
High-output, thermally resilient Nano-TiO2 dielectric
gel triboelectric nanogenerator for energy
harvesting and reliable temperature-independent
pressure sensing

Hyosik Park, Yeonkyeong Ryu, Hyeonseo Joo,
Sujeong Gwak, Gerald Selasie Gbadam, Simiao Niu
and Ju-Hyuck Lee*
4207
Rigid-flexible dynamic polymers based on borate
bonds

Jing Tu, Bo Chen, Xinhong Xiong, Weiming Xu
and Jiaxi Cui*
This journal is © The Royal Society of Chemistry 2025

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90033f


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
Fe

br
ua

ry
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

2/
21

/2
02

5 
2:

47
:4

7 
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
PAPERS
4214

Exploring the stability and protonic conductivity in
W- and Mo-substituted LaNbO4 under a reducing
atmosphere

Kehan Huang, Yidong Han, Mark A. Isaacs
and Stephen J. Skinner*
This journal is © The Royal Society of Chemistry 2025
4225

Bridging the gap between manganese oxide
precursor synthesis and lithium manganese oxide
cathodes for high-voltage lithium-ion batteries

Mariam Baazizi, Mehdi Karbak, Mohamed Aqil,
Simon Sayah, Mouad Dahbi and Fouad Ghamouss*
4237

Elucidating the effects of bromine substitution in
asymmetric quinoxaline central core-based
non-fullerene acceptors on molecular stacking and
photovoltaic performances

Dingding Qiu, Liting Zhang, Hao Zhang, Ailing Tang,
Jianqi Zhang, Zhixiang Wei* and Kun Lu*
4247

In situ construction and composition engineering of
PbBiO2Br/metal halide perovskite heterojunctions
for enhanced interfacial charge transfer and
photocatalytic activity

Qi Qin, Wei-Qi Liu, Zhi-Hua Xia, Hong-Yan Chen*
and Dai-Bin Kuang*
J. Mater. Chem. A, 2025, 13, 3941–3957 | 3947

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90033f


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
Fe

br
ua

ry
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

2/
21

/2
02

5 
2:

47
:4

7 
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
PAPERS
4257
3948 | J. Mater. Chem. A, 2025, 13, 3941–3957
Synthesis of intermetallic L10-Fe40Ni5M5Pt50
(M = Mn, Co, Cu) nanoparticles for electrocatalytic
methanol oxidation

Chun Wu,* Kankan Zhou, Mengyao Huang, Dekang Ding,
Zhiqiang Ma, Runqing Liu and Wenli Pei*
4265
Synergistic effect of an oxygen-defective TiNb2O7

anode and lithiated polyacrylic acid for high-power
lithium-ion storage

Doosoo Kim, Siddhartha Nanda, Jong Heon Kim, Robson
S. Monteiro, Luanna Silveira Parreira and Hadi Khani*
4281
High-resolution electron microscopy imaging of
MOFs at optimized electron dose

Safiyye Kavak, Daen Jannis, Annick De Backer,
Daniel Arenas Esteban, Arno Annys, Sergio Carrasco,
Javier Ferrando-Ferrero, Raúl M. Guerrero,
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