Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

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(12) 8205-8894 (2025)

Cover

See Sellappan Senthilkumar
et al., pp. 8343-8354. Image
reproduced by permission of
Sellappan Senthilkumar from
J. Mater. Chem. A, 2025, 13,
8343.

Journal of

lf{laterials Chemistry A

REVIEWS

Inside cover

See Hyun-jong Paik, Il Tae Kim,
Suk-kyun Ahn et al.,

pp. 8355-8367. Image
reproduced by permission of
Suk-kyun Ahn from J. Mater.
Chem. A, 2025, 13, 8355.

Journal of

Materi‘ql§ ‘Chemistry A

Enabling rational electrolyte design for lithium
batteries through precise descriptors: progress and
future perspectives

Baichuan Cui and Jijian Xu*

experimenting

model building ¢
thinking

ab-initio calculation
MD simulation
machine learning

/" Robust
SEI/CEI

Transport

Emerging hanomaterials for the detection of
per- and poly-fluorinated substances

Ajith Manayil Parambil, Eepsita Priyadarshini, Shounik Paul,

Aristides Bakandritsos, Virender K. Sharma*
and Radek Zbof¥il*

This journal is © The Royal Society of Chemistry 2025

" Flectrochemical
oy JM
S

L Sensors
,a%f%? (N
PFOPA S \

Optical “a R Aptamer-based
Sensors Z Y Sensors |
i [ '
| PFASSE aadbsenses ! Emerging !
| " _Nanomaterials | ]
b R ) Lﬁs 7 3

Ao
c:
&

gl P O] -

J. Mater. Chem. A, 2025, 13, 8207-8222 | 8207


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90067k
https://pubs.rsc.org/en/journals/journal/TA
https://pubs.rsc.org/en/journals/journal/TA?issueid=TA013012

i

ad ROYAL SOCIETY
OF CHEMISTRY

EES Batteries

Exceptional research on
batteries and energy storage

Part of the EES family

°
Joln |Publish withus ,
[
11N rsc.li/EESBatteries Registered o oo



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90067k

Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Cutting-edge approaches for customizing sulfur
cathode materials in sodium—sulfur batteries
operating at ambient temperature

Pratik Shrinivas Khaire, Deepak Kumar, Kuldeep Mishra*
and Anindita Roy™

Electrolyte

)
‘Shut%eﬂeut Yo

Can the high throughput yield of solar thermal
interfacial evaporation systems be beyond
theoretical efficiency?

Ghazala Magsood, Muhammad Sultan Irshad,*
Naila Arshad, Muhammad Sohail Asghar, Muhammad
Atif Ali, Tao Mei and Xianbao Wang*

COMMUNICATION

A high-performance low-sensitivity explosive, LX-11:

benefiting from N—-NH,; side-arm hydrogen bonding

Shaoging Wang, Shaojia Li, Jialin Wang, Ziang Wang,
Hongquan Yin, Qing Ma and Fu-Xue Chen*

PAPERS

p=195gcm™
D=9740ms™
AH;=3.06 kJ g’
74=201°C
1S=40J

* N-NH,: Side-arm effect

* High packing coefficient (PC): 81.9%
* [1,2,4]triazolo[1,5-d]tetrazole: New fused ring

Biomimetic CuO/ZTF-8 nanozyme-based neoteric
sensor for the selective detection of superoxide
anions

Vadakke Purakkal Sruthi, Shafeeq Sarfudeen,
Tamas Panda, Kathavarayan Thenmozhi
and Sellappan Senthilkumar*

This journal is © The Royal Society of Chemistry 2025

* Urm..I'm Replaced
Ao
4
2
s

-

Cu-Zn SOD

J. Mater. Chem. A, 2025, 13, 8207-8222 | 8209


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90067k

Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

------ Conventional copolymer binder ----. .

(Trade-off btw. functions)

Flexibility 1, Adhesion J

7~ adhesion
{vs.}

C binder

(Multiple functions w/o trade-off)

Structural
cohesion

strong

Mechanical
robustness

o L () Siparticles
~~ PAA i Physical crosslink

~~ PSUCH «w* Chemical crosslink

Better together: integrating adhesion and ion
conductivity in composite binders for high-
performance silicon anodes

Anjali N. Preman, Suraj Aswale, Tejaswi T. Salunkhe,
Seungjae Lee, Min Chan Kim, Subramani Devaraju,
Kyu Hyun, Hyun-jong Paik,* Il Tae Kim*

and Suk-kyun Ahn*

Ui0-66-NH2
: !‘ E (Hf, Zr)

- }b{ = BDC-NH:

9 ¢ HisOs(OH)s
S - e
, . ' Zrs0e(OHM
‘ ‘ - A =chicoo = = L =Hcoo
Modulator v v 60
Amount Low High «— Ui0-66-NH, (Hf)
< 507 - UI0-66-NH, (1)
Piezoresponse  Weak H &
s
DEE 5T = .
7y E' Te £ 30 .
)‘ 4 E20 »
INe. 9.2¢ s 3
PP .10 o
b < & -
~ o o =
} N < o1 45 7!
As Modulator Molar Equivalents

Structural engineering through modulator
incorporation in UiO-66-NH, metal—-organic
frameworks for piezoresponse regulation
Zhi Yu, Dinggi Wang, Tian Zheng, Ali Zavabeti,

Yonggiang Wang, Chao Wu, Jianing Yang, Yalou Guo,
Paul A. Webley* and Gang Kevin Li*

Homochiral metal—-organic framework membranes
synthesized using a nonstochastic chiral bias for
enhanced enantioselective separation

Boxun Li, Yue Feng, Dan Zhou, Maochun Yang, Dan Li,
Shuai Zhang, Jingru Fu and Teng Ben*

Contaminant
degradation

MPN
rad

8210 | J Mater. Chem. A, 2025, 13, 8207-8222

Catalysing holistic wastewater treatment, electricity
generation, and emerging contaminant removal in
a pre-pilot Fenton-microbial fuel cell

Anil Dhanda, Lakshmi Pathi Thulluru, Rishabh Raj,
Rajarshi Bhar, Shamik Chowdhury, Saikat Kumar Kuila,
Brajesh K. Dubey and Makarand M. Ghangrekar®

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/d5ta90067k

Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Bias-free Si-based photocathode for efficient
photoelectrochemical ammonia synthesis and HMF
oxidation

Yuxi Cao, Xinyi Luo, Xiaoliang Ren, Junru Chen, Hao Liang,
Kang Wang* and Feng Jiang™*

Sustainable
Development

“ 4 Green Ammonia
Ammonia rich Nitrogen-rich engine
solution out sewage in

Constructing dual interfacial gold nanodot
interlayers in sandwich-structured
BaTiOz/P(VDF-HFP) composites for high energy
storage density

Peng Yin, Xiaohan Bie, Qingyang Tang, Linwei Zhu,

Runhua Fan, Davoud Dastan, Hongzhi Cui, Kun Zhang*
and Zhicheng Shi*

Au NDs@
N BT/P(VDF-HFF)
N\ @Au NDs
N \

X-X Au/BT-3L

z —22AuBT3L
S 1e0f —20AuBTIL

0 Ho 120 10 10 150 P
Temperature ('C) RS A S

Nanowire morphology control in Sb metal-derived
antimony selenide photocathodes for solar water
splitting

Zhenbin Wang, Yongping Gan, Erin Service, Pardis Adams,
Thomas Moehl, Wenzhe Niu* and S. David Tilley*

hv. duseh K45 LN U:

Output power density enhancement of an
intermittently contacted metal-semiconductor
junction with a water interlayer

Xinru Fan, Shuo Zhang, Qihan Chen, Min Li, Haifei Lu,
Shuo Deng* and Qing Zhang*

This journal is © The Royal Society of Chemistry 2025

a Approaching b Contacted
<i> <i>
[l AL m .
] I v onooou B
ol st N
<ii> <ii>
' e Py S .
1 Hydrophobicn:si Hydrophobic nSi
d Separated c Separating
<i> <i>
- -
L i . ' i }
oo o b — Is
 yoptcnss” U rophiiensi -
<ii> Qi
n
et s v e N 1 L] .
Hydrophobic n-Si 1 Hydrophobic n-si

J. Mater. Chem. A, 2025, 13, 8207-8222 | 8211


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90067k

Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

* Automatic watch
inspired
omnidirectional
triboelectric-based

| dynamics
simulation
« High power
density of 304.4
mW/m compared

10 reported
rotational TENG-
based WECs

An omnidirectional triboelectric wave energy
harvester driven by an automatic watch-inspired
oscillating weight

Jasim M. Almardi, Xiangkun Bo, Jihong Shi, Weilu Lij,
Fei Liu, Irum Firdous and Walid A. Daoud*

Cu(NO5),2.5H,0  Na,ScO,

CyoH N0, 4
Naoir  CiotliNOs HNeHO Ao,

CO; reduction by dielectric barrier discharge plasma
in collaboration with Cu,_,Se/AlO(OH) catalyst

Yi Chen, Weilin Shi, Claudia Li, Kang Hui Lim,

Xuegian Wang, Langlang Wang, Ping Ning, Yixing Ma*
and Sibudjing Kawi*

e
RuSe, Mo-RuSe,

Competitive adsorption strategy for adsorbed
intermediates boosting alkaline hydrogen evolution

Yupei Ding, Jie Zhu, Minxia Jiang, Xiaowan Zhan,
Jinwen Qin,* Xue Jiang, Shuaifeng Wang, Tao Meng*
and Minhua Cao*

1. Auto-oxygen binding

2. End-on configuration

* 3. Binding site : central metal

Discharge reaction

8212 | J Mater. Chem. A, 2025, 13, 8207-8222

Enhancing redox stability of lithium—-oxygen
batteries via introducing an oxygen pre-coordinated
vanadyl phthalocyanine catalyst

Boran Kim, Hyunji Kweon, Yeji Lim, Hyunyoung Park,
Jongsoon Kim* and Won-Hee Ryu*

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/d5ta90067k

Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

An FePb-doped RuO, coupled amorphous/
crystalline heterophase for efficient acidic oxygen
evolution reaction

Yan Zhao, Yu Long, Wenwen Liu, Zhenyong Han,
Yuteng Cui, Zhijun Li, Wanglei Wang, Zhiyao Duan®
and Xiaogang Fu*

4 .
6 H,0.__x2H,+0,® amorphous/crystalline
OER e o
P
) NX PP P
S A d‘;g“ © £GC
‘ ©RUOFe@®Pb OO
T ——FePbRu0, o FePb-RuO,
5 o o, Lo,
$ oo, "
z s
£ w ;
£ omAcm?
5 [ sssaaa
3 ol
14
10 T s ™ @ @ @

T 12 13 14
Potential (V vs. RHE) Time (h)

Light stimulation enhanced detection of NO at ppb-

level at room temperature using MoS,/WSe,/GaN
heterostructure sensor

Anuj Sharma, Urvashi Varshney and Govind Gupta®

—
—8600m
——5320m
—355um

-

266um

-2 -1 0 1
Voltage (V)
Sppm NO

——Dark

——860nm
5320m
3550m

——266nm

40 80 120 160 200
Time (sec)

Enhanced 3D sponge with asymmetric wettability: an
efficient solution for ultra-low resistance oil aerosol

filtration over extended durations

Shuaiheng Zhao, Fangqi Zhou, Ye Tian, Yue Liu,
Shasha Feng™* and Lin Feng®

Thickness-Direction Asymmetric 3D Oil Aerosol Filter

Upstream Oil Mist

0 mg/m

Downstream Oil Mist

@ Superamphiphilic M l?uraﬂon

High Filtration Efficiency

@ Superamphiphobic

Oil Droplets UIrra-Low’P‘rj‘es”s;u‘re Drop Ullfa-ngrh_le‘l’afllv't}” Factor
Enhanced P-type conductivity in Sb,Se; through 20
alkali and alkaline earth metal doping 25+ 1
Eunkyung Cho,* Shi-Joon Sung, Kee-Jeong Yang, 201 ] Mg and Ca doing
Jaebaek Lee, Van-Quy Hoang, Bashiru Kadiri-English, < 151 . in Sh,Se;
Dae-Kue Hwang, Jin-Kyu Kang and Dae-Hwan Kim* o W !
w7 i\ Enhanced p-type
e conductivity
e Se-richi

This journal is © The Royal Society of Chemistry 2025

T T T T T T T T T T T T
00 02 04 06 08 10 1200 02 04 06 08 10 12

E,

r E,

F

J. Mater. Chem. A, 2025, 13, 8207-8222 | 8213


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90067k

Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Conjugation
effect

X 89.72% @

- o

Molecular
structure
8.74%

Enhance
Antioxidative
property

(® )
Induction
effect
1.54%

The leveraging ether C—H bond shielding strategy for
antioxidative electrolyte in lithium-ion batteries

Dehuan Shi, Lei Wang, Zheming Chen, Zheyuan Liu,*
Yan Yu* and Chengkai Yang*

e

EE

Reaction time (min)

Transformative chelation pathways unveiling
NiMOF-LDH hybrids on MgO for high-efficiency
photocatalysis

Mohammad Aadil, Ananda Repycha Safira,
Mohammad Alkaseem, Taekjib Choi and Mosab Kaseem*

Surface Exchange Coefficient, k.,

T T
lower kehem
~_A .,’ LA
AN é“ w e
AN sIOZ(:. 2 Jno
N
N
higher kepem N
TR \\
- '. - ¢ ‘ m .
CaO OZ tHZO N
N
~
N
~
SCA d
N
N
T T T
Smith amdlty

Understanding the role of acidity on the surface
exchange reaction in mixed conductors: what is the
effect of surface hydration?

David M. Schwenkel, Roger A. De Souza and George
F. Harrington™

Atmospheric
Window

8214 | J Mater. Chem. A, 2025, 13, 8207-8222

Multifunctional broadband emitters based on rare
earth phosphors for all-weather and efficient
radiative cooling and energy saving

Qinglong Hu, Ruiming Tan, Pengjie Zhong, Keyu Han,*
Yinyan Li, Peng Xue* and Gongxun Bai*

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/d5ta90067k

Open Access Article. Published on 18 March 2025. Downloaded on 2/9/2026 11:09:52 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Maximizing thermoelectric performance in SnTe
through strategic co-doping, nanostructuring, and
topological insights

Peramaiyan Ganesan,* Chandra Shekar Gantepogu,
Sidharth Duraisamy, Phillip Wu, Gwo-Tzong Huang,

Muhammad Yusuf Fakhri, Kuei-Hsien Chen, Yang-
Yuan Chen and Maw-Kuen Wu*

Bacterial cellulose/reduced graphene oxide bilayer
films for moist-electric power generation

Xinye Li, Rui Zhang, Xin Ai, Ping Tang, Hai Wang*
and Yuezhen Bin*

BBIRGS RI-90%

Moisture absorption
Q p
o\)

Current (uA)

0Zn** eH' 9’ H,0 ~—B ZXBRG

A fluorinated carbon nanodot-tube/MXene/
microfiber electronic textile with high water-
interference-resistance for stable amphibious human
motion monitoring

Yibo Wang, Jiansong Lu, Guangying Zhang,

Haoyang Song, Yang Cai, Ximan Wang, Hongjia Zhang,
Feng Fang, Changsheng Liu and Yongquan Qing*

Bending

eleasing;

@ Bendingreleasing WMl Bending holding releasing

30 S o B s o

—r > > S
24 ®© 00 ™ == == 0 0 O

15 ® © 06 m m = 00 O

w @ 100
Time (5)

Bio-inspired polypyrrole nanowire arrays on
melamine foam with high-performance photo/
electro-thermal conversion for all-weather cleanup
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