
EES Batteries
rsc.li/EESBatteries
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 3033-4071 CODEN EBEAA5 1(4) 655–988 (2025)

Cover
See Jeffrey Dick et al.,
pp. 813–823.

Image reproduced
by permission of
Jeffrey Dick from
EES Batteries,
2025, 1, 813.

Inside cover
See Bettina Lotsch et al.,
pp. 824–832.

Image reproduced
by permission of
Duc Hien Nguyen
from EES Batteries,
2025, 1, 824.

OPINION

665

Approaching convergence in the electrochemical
mechanism of aqueous Zn–MnO2 sustainable
batteries

Balaji Sambandam,* Vinod Mathew,
Muhammad H. Alfaruqi, Sungjin Kim and Jaekook Kim*

REVIEWS

672

Electrolyte engineering promoting high-specific-
energy lithium batteries in low-temperature
environments

Qichao Wang, Junyi Gan, Yao Zhao, Chenyu Yang,
Gongle Zhu, Nana Wang,* Chaofeng Zhang,
Jianping Yang* and Tengfei Zhou*

© 2025 The Author(s). Published by the Royal Society of Chemistry EES Batteries, 2025, 1, 657–664 | 657

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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

www.rsc.li/RSCPharma
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5eb90016f
https://pubs.rsc.org/en/journals/journal/EB
https://pubs.rsc.org/en/journals/journal/EB?issueid=EB001004


Registered charity number: 207890

Fundamental questions
Elemental answers

rsc.li/EESCatalysis

Exceptional research on energy 
and environmental catalysis

Open to everyone. Impactful for all

EES Catalysis GOLD
OPEN

ACCESS

EY_EES Catalysis CW advert 210x275mm withOUT strap_PRINT.indd   1EY_EES Catalysis CW advert 210x275mm withOUT strap_PRINT.indd   1 11/05/2022   12:55:3411/05/2022   12:55:34

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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/d5eb90016f


REVIEWS

692

Review of interface issues in Li–argyrodite-based
solid-state Li–metal batteries

Berhanu Degagsa Dandena, Dah-Shyang Tsai,
She-Huang Wu, Wei-Nien Su* and Bing Joe Hwang*

744

Electronic modulation strategies for enhanced
cathode catalysis in lithium–oxygen batteries:
challenges, advancements, and future perspectives

Mengyao Huang, Kwan San Hui,* Qingchao Liu,
Fuming Chen, Sambasivam Sangaraju and
Kwun Nam Hui*

PERSPECTIVES

774

Strategies to spatially guide Li deposition in porous
electrodes for high-performance lithium metal
batteries

Janina Drews,* Timo Danner and Arnulf Latz

788

Challenges and opportunities in using Kinetic
Monte Carlo for battery research and innovation

Mohammed Bin Jassar,* Theodorus De Bruin,
Carlos Nieto-Draghi and Stephan N. Steinmann*

© 2025 The Author(s). Published by the Royal Society of Chemistry EES Batteries, 2025, 1, 657–664 | 659

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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/d5eb90016f


COMMUNICATIONS

803

Molecular dynamics of the coordination effect
and ionic transport in TiO2-filled poly(ethylene
carbonate)-based electrolytes

Wei Tan, Kento Kimura and Yoichi Tominaga*

808

Reverse Ragone vs. Direct Ragone plots:
a comparative study for ultra-fast charging
lithium-ion batteries

Shiqi Li and Rachid Yazami*

PAPERS

813

Small changes, big gains: standardizing
non-electrode coin cell components in
aqueous zinc battery research

Saptarshi Paul, James H. Nguyen, Michael L. Harrigan,
Ashutosh Rana, Andy Berbille and Jeffrey E. Dick*

824

Effect of particle size on the slurry-based
processability and conductivity of t-Li7SiPS8

Duc Hien Nguyen, Lars Grunenberg, Igor Moudrakovski,
Kathrin Küster and Bettina V. Lotsch*

660 | EES Batteries, 2025, 1, 657–664 © 2025 The Author(s). Published by the Royal Society of Chemistry

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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/d5eb90016f


PAPERS

833

Operando quantification of diffusion-induced
stresses in O3-type NaNi1/3Fe1/3Mn1/3O2

sodium-ion battery electrode during electro-
chemical cycling

Amit Chanda, Daniel P. Abraham, Stephen E. Trask and
Siva P. V. Nadimpalli*

840

Multifunctional scavengers in an MOF-Al2O3-based
Janus separator for high-voltage lithium batteries

S. Davino, P. Mustarelli, D. Callegari* and E. Quartarone

853

Interphase design from ionic liquid cation mixtures
and multi-mode surface analysis for safe and stable
Na metal batteries

Lixu Huang, Mahin Maleki, Manuel Salado,
José M. Porro, Viktor Petrenko, Anton Le Brun,
Kilian Shani Fraysse, Hua Li, Xuedong Zhang, Rob Atkin,
Jianyu Huang, Fangfang Chen, Faezeh Makhlooghiazad,
Patrick C. Howlett and Maria Forsyth*

867

Hybrid superlattice cathodes unlocking
diffusion-barrier-free proton storage for high-rate
Zn–MnO2 batteries

Yumin Chen, Da Zhang, Chengmin Hu, Pingxuan Liu,
Xiaozhe Yang, Hui Duan, Ling Miao, Yaokang Lv,
Ziyang Song,* Lihua Gan* and Mingxian Liu*

© 2025 The Author(s). Published by the Royal Society of Chemistry EES Batteries, 2025, 1, 657–664 | 661

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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/d5eb90016f


PAPERS

878

Small-scale, long-duration, and biodegradable
zinc–air batteries

Jingwen Zhang* and Mark G. Allen

891

Enabling fast formation for lithium-ion batteries
with a localized high-concentration electrolyte

Seamus Ober and Arumugam Manthiram*

902

Direct upcycling of degraded NCM via
low-temperature surface engineering for high
performance lithium-ion batteries

Yu Wang and Chris Yuan*

913

Current distribution simulation of
parallel-connected modules using degraded
lithium-ion battery cells

Jusuke Shimura,* Kanta Onodera, Hikari Watanabe,
Isao Shitanda and Masayuki Itagaki

662 | EES Batteries, 2025, 1, 657–664 © 2025 The Author(s). Published by the Royal Society of Chemistry

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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/d5eb90016f


PAPERS

922

Stable cycling of high-mass loaded MnO2 electrodes
for sodium-ion batteries

Yunkai Luo, Bintao Hu, Swetha Chandrasekaran,
Megan C. Freyman, Dun Lin, Yat Li, Marcus Worsley and
Bruce Dunn*

935

High-voltage cycling degradation mechanisms of
the NaNi1/3Fe1/3Mn1/3O2 cathode in sodium-ion
pouch cells

Shini Lin, Wei Li, Huiya Yang, Minghui Chen,
Honghao Xie, Yuan Qin, Jing Zeng,* Peng Zhang* and
Jinbao Zhao*

947

Understanding the effects of binder dissolution
dynamics on the chemistry and performance of
lithium–sulfur batteries

Saheed A. Lateef, John Chmiola, Fabio Albano,
William E. Mustain and Golareh Jalilvand*

964

Probing dynamic degradation and mass transport
in solid-state sodium-ion batteries using operando
simultaneous dual-polarity SIMS

Sivakkumaran Sukumaran,* Richard J. Chater,
Sarah Fearn, Graham Cooke, Noel Smith and
Stephen J. Skinner*

© 2025 The Author(s). Published by the Royal Society of Chemistry EES Batteries, 2025, 1, 657–664 | 663

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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/d5eb90016f


PAPERS

975

Intrinsic mechanisms for structural coherency
and electrochemical excellence in layered-spinel
Li–Mn–O cathodes

Jihyeon Gim, Jinhyup Han, Hacksung Kim,* Qianqian Li,
Jinsong Wu, Vinayak P. Dravid and Eungje Lee*

CORRECTION

985

Correction: Water activity and electrocrystallization modulated by a high-Lewis-basicity co-solvent for reversible
Zn anodes

Qiang Zhang, Hefei Fan, Jianxin Gao and Erdong Wang*

664 | EES Batteries, 2025, 1, 657–664 © 2025 The Author(s). Published by the Royal Society of Chemistry

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

4 
A

ug
us

t 2
02

5.
 D

ow
nl

oa
de

d 
on

 4
/1

9/
20

26
 1

1:
51

:0
4 

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/d5eb90016f

