Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

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(10) 6849-7584 (2025)

Inside cover

See Yufeng Wu et al.,
Zhanhui Yuan et al., pp. 6895-6918. Image

pp. 6866-6894. Image " reproduced by permission of
reproduced by permission of Catayic components Xiao-Min Liu from J. Mater.

Cover
See Xinxiang Zhang,

Journal of

Ma ria!§ ‘Chemistry A

Journal of

rr;)l§ ‘Chemistry A

Xian Wang and Ran Li from “u & 9 ») —~ Chem. A, 2025, 13, 6895.
J. Mater. Chem. A, 2025, 13, ® 2 (e §

6866.

REVIEWS

The synergistic effect of MOF and biomass achieving
dual breakthroughs in material structure and
performance

Ran Li, Xian Wang, Chengwei Lin, Xinxiang Zhang*
and Zhanhui Yuan*

Adsorption enhanced catalytic degradation of Catalytic components
alrbor_ne formaldehyde in bifunctional composite e X ® &/ g 1 o,
materials | & ) ) - 2 , 1 s P
. . . . . . . . . &/ : anmgdcﬂf‘“’" N o A }
Xiaomin Liu, Wenjing Miao, Linhua Xie, Bin Li N it - &
* Cﬂ’ 0y MO, © v> -
and Yufeng Wu - W e —_—0 >
\’ /' Y Y (OFs /; & ¥ \ ‘
& [ T M/ """" =)
o, 7 Ho
Support components -
Bifunctional composite materials

This journal is © The Royal Society of Chemistry 2025 J. Mater. Chem. A, 2025, 13, 6851-6865 | 6851


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90056e
https://pubs.rsc.org/en/journals/journal/TA
https://pubs.rsc.org/en/journals/journal/TA?issueid=TA013010

View Article Online

#® ROYAL SOCIETY
o OF CHEMISTRY

Royal Society of Chemistry
approved training courses

Explore your options.
Develop your skills.

Discover learning
that suits you.

Courses in the classroom,
the lab, or online

Find something for every

stage of your professional
development. Search our

database by:

* subject area
* location
* event type

* skill level

Members get at least 10% off

Visit rsc.li/cpd-training

Registered charity number: 207890


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90056e

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

(cc)

View Article Online

REVIEWS

Hydrogels: a review on their versatile applications for
efficient and stable oil-water separation

Yuxuan He, Jinxia Huang,* Zhiguang Guo™ and Weimin Liu

Novel semiconductor materials for advanced wide

temperature range supercapacitors \.\
Lin Xu, Defu Sun, Songyang Lv, Ge Tian,* Guodong Wang, N S
Benfa Wang, Lei Zhang* and Shouzhi Wang* \
go“ductoz;
Carbide-based electrode materials s\ an % Tonic liquid electrolytes
mg ||| &%
Oxide-based electrode materials 3 A e < Aqueous electrolytes
% %, S §
Nitride-based electrode materials & Der capa® Gel electrolytes
Performanc®
Nickel cobalt phosphate/phosphide as a promising ==
electrode material for extrinsic supercapacitors: Funetionl "i..w et
machine learning analysis
C. D. Chavare, D. S. Sawant, S. V. Gaikwad, A. V. Fulari,
H. R. Kulkarni, D. P. Dubal* and G. M. Lohar* Fp
Charge Electro -
Discharge - chemical
Mechanism &W properties
Advances in defect modulation strategies of indium Sichie s Morpliclony SYRLIEEE Mathods
antimonide semiconductor colloidal quantum dots : PN
for infrared photodetection - = St
(E)’};l::"a] :mr:en'ls; ‘\\\ /,z Reducing agent
Yixiao Huang, Qinggang Hou, Jiahua Kong, Keke Wang, - Y
Linjun Huang, Zhonglin Du* and Jianguo Tang* X §
Surface traps removal ,—‘// \\‘\
Surface traps passlvallon‘,r’ Y,
2] Responsible spectral region
] s Device structure
o IE m @ Photodetection performance
Surfacel/interface Chemistry Photodetection Application

This journal is © The Royal Society of Chemistry 2025 J. Mater. Chem. A, 2025, 13, 6851-6865 | 6853


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90056e

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

[

\‘ A:As)y’f’/ s
5/ \3
2 Dynamic | 2
e = g tm(snnma\ assembly ‘g
L=
o ™ Q
- » e
: , 10 \
Janus particle suspension ! e Solid-like membrane
} > y
iy s
e Wi
< s .
Under oil -

Structured droplets dominated by interfacial
self-assembly of topology-tunable Janus particles
towards macroscopic materials

Wenzhong Zhai, Xubo Liu, Jiajia Zhou, Qi Yu, Miao Liu,
Jingxin Meng, Lu Zhang, Jun-Bing Fan*
and Shutao Wang*

o
B
8

AN
Temperature (°C;
@ 9
g8 8

)

&
S

0 300 600 900 1200 1500
Time (s)

Fabrication of graphene oxide/silk protein core-
sheath aerogel fibers for thermal management

Wenjing Xu, Chencheng Ren, Zhe Wang, Bimlesh Lochab,
Jian Liu,* Yuanyuan Zhang® and Limin Wu

Geminal-Cu catalysts drive efficient C—C coupling to
boost ethylene production via electrochemical CO,
reduction

Hisham G. El-Agapa, Ghada E. Khedr, Ibrahim M. Badawy,
Ahmed M. Agour, Abdelrahman M. Abdelmohsen
and Nageh K. Allam*

wrinkled s
ALOSPI-ALO, 41 praLo, Wrinkled ALO,

Pare Polym
WAOFatmer

energy density(Y ey

Discharged

PO rC
awe)  awe  asee)

6854 | J Mater. Chem. A, 2025, 13, 6851-6865

Pinning and elongating of electric treeing induced by
wrinkled nanosheets in polymer dielectrics towards
significantly enhanced high-temperature energy
storage performance

Xuyuan Fan, Linwei Zhu, Zelong Chang, Qingyang Tang,
Davoud Dastan, Runhua Fan and Zhicheng Shi*

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/d5ta90056e

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Self-healing epoxy resin film enabled by the
synergetic effect of coumarin and MXene

Bingrui Shi, Kaiming Yang, Yifeng Zhang, Feifei Wang,
Wenyan Liu, Yekun Zhang and Hongxia Yan*

ci

Z  —comeson, W
;‘ 4 Healing sample.

Decoding lithium's subtle phase stability with
a machine learning force field

Yiheng Shen and Wei Xie*

PAPERS

400

w

o

o
1

200

Temperature (K)

100 +

0 e
1
Press

o

; - : -
2 3 4
ure (GPa)

Hierarchical porous Co-rich PtCo thin films for
alkaline seawater hydrogen evolution with chlorine
corrosion resistance

Meilin Zhang, Hanzhong Cui, Zhou Yang, Jie Yan,
Jin Zhang,* Huan Ma and Renguo Guan*

Collaborative reconstruction of FfFOOH/FeNiCo-LDH
heterogeneous nanosheets for enhancing anion
exchange membrane seawater electrolysis

Yixing Luo, Yang Yang, Yakun Tian, Qingsheng Wu,
Wen-Feng Lin and Ming Wen*

This journal is © The Royal Society of Chemistry 2025

Kineti

ics

Thermodynamics
FeOOH/FeNiCo-LDH/HCNC  Accelerated Reconstruction FeNiCoOOH/HCNC

Cell voltage (V)
2R N N e
> 5 % &b b &

Y

[ FeoON/FeNiICo-LDHHCNC ()| PUC ()
RuO, (+) | PUC ()

00 04 08 12 1.6 20 24 28 32
Current density (A cm?)

J. Mater. Chem. A, 2025, 13, 6851-6865 | 6855


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90056e

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Ultrasonic induced liquid-
phase exfoliation Bi,Te;

The (000/) preferential
orientation of BST films

Enhanced electrical and
cooling performance

Ultrasonically induced liquid-phase exfoliation
boosts excellent performance of Big 5Sb, sTes/PVDF
thermoelectric films

Haotian Li, Shaogiu Ke, Xiaoxiao Yu, Haojun Zhang,
Xinyang Zhang, Xiaolei Nie,* Wanting Zhu, Ping Wei,*
Wenyu Zhao and Qingjie Zhang

HER D

bcc RuGa

Unconventional-phase engineering of RuGa
intermetallics for boosting alkaline hydrogen-
electrode reactions

Chang Yang, Lulu An, Zhensheng Mi, Guangzhe Wang,
Chenhao Zhang, Weijie Kong, Junhao Yang, Li Xiao,
Lin Zhuang and Deli Wang*

Selectivity of
Tartronic acid=39.0%

PYCNT

) %j’) ®

,JT‘ i )vk' -Jf
™ AP a2l
Glycerol Y997

!Y Selectivity of
Tartronic acid=52.5%

o ol o
o 3 &
}.f\)ﬁ b ‘$)<.

\ *r
1% e

yesessl

Glycero!

Pt nanoparticles supported on porous sheath TiO,
wrapped carbon nanotubes for selective glycerol
electro-oxidation into tartronate

Chaohui Guan, Jiefei Li, Tao Chen, Liang Lv, Junfeng Du,
Shuai Zhang, Hang Wei and Haibin Chu*

NN PN
SO LSS

, Log, Concentrations (cm™)

N
o

i aa e
o o o o o
T T T T T

N
o
T

15 L L ! 1 L L
0 200 400 600 800 1000 1200 1400 1600

Temperature (K)

6856 | J Mater. Chem. A, 2025, 13, 6851-6865

Origins of intrinsic p-type conductivity, p—n
transition and substoichiometry in SrO
Taifeng Liu,* Xingfan Zhang, Jingcheng Guan,

Xuebo Chen,* You Lu, Thomas W. Keal, John Buckeridge,
C. Richard A. Catlow and Alexey A. Sokol*

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/d5ta90056e

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Effect of t-bridge lengths in oligomerized fused-ring
electron acceptors on the photovoltaic performance
of organic solar cells

Mingxin Sun, Jianxiao Wang, Cheng Sun,* Bin Tang,
Xiaofei Qu,* Shuguang Wen and Xichang Bao*

Efficient m-bridge unit design for specific A-DA'D-A oligomer acceptors

PM6:CH-TRZ-based OSCs
PCE =17.07% & Tgyy, > 3000 h

'

Fibrillar network film morphology 1
Enhanced crystallinity :
High electron mobility & T, Il

-
1

1

1

1
v

Fluorinated imine modulating efficient sulfur redox
kinetics and a stable solid electrolyte interphase in
lithium—sulfur batteries

Tong Wu,* Mingxun Jia, Ye Lu, Jinting Ye, Daotong Yang,
Yingying Zhang, Shuyuan Xie, Dawei Kang, Limei Duan,
Haiming Xie* and Jinghai Liu*

Broken SEL with Lil
Restricted protection of Li-
anode

aceeleration
for LiPSs
shuttle
SEI with
protection of Li- |
anode

Structural evolution of Prussian blue analogues
A,MFe(CN)g upon intercalation of Na and K

Mingrui Li and Furio Cora*

Synergistically enhanced electronic modulation in
trimetallic Cu-Co—Mo-based heterostructured
nanomaterials for green H, production via efficient
alkaline electrolysis

Apurba Borah, Pooja, Ravinder Pawar
and Gaddam Rajeshkhanna™*

This journal is © The Royal Society of Chemistry 2025

HER

~06-04 -02*00
Ptial (V vs. RHE)

J. Mater. Chem. A, 2025, 13, 6851-6865 | 6857


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90056e

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

PAPERS
-7, Tungsten doping reinforced structural stability of
S single-crystal nickel-rich LiNig sC0 10, cathodes
o ol S Zhen Xiao,* Angi Chen, Ruojian Ma, Yongquan Zheng,
HWO, W doping LiNigyCo, 0, Xiao-Dong Qi, Yu-Jie Guo,* Ruyi Fang, Yongping Gan,
LiNi,4Co,,0, Niy4C0y, 0,

Single crystal

27-45V current density: 100 mA g
e —

. o 3
/ A 1 capacy 200° capacty  retention
e o pristine i1 07 ek

05246 iy v 03molkWdoping 1964 1Mz sash

(PO 1) T amewdopny oo 154 roee

layered Ni rich cathode 10 nm

20 40 60 80 100 120 140 160 180 200
Cycle Number

Xinping He, Xiaoxiao Lu, Jianping Xu, Hui Huang,
Jun Zhang, Xinhui Xia, Wenkui Zhang, Sen Xin*
and Yang Xia*

Zn-0, Battery

Power density (mW em’)

161 mWem*

50 E 250

REINE D
Current density (mA em)

Fe-N-C SAC Cathode

M-N-C Cathode Zn Anode

Single-atom catalyst with a hollow rod/plate-like
structure for enhanced oxygen reduction reaction
performance in zinc—air batteries

Muhammad Arif Khan, Guopu Cai, Rida Javed, Daixin Ye,*
Hongbin Zhao* and Jiujun Zhang

luminol”

without quencher seL ()

7 »

H,0 _e\Xq HOz }:{'

y

@) quencher Au/Si0,:0.6%Mn@MnO

Modulation of electron transfer in
electrochemiluminescence: synergistic utilization of
doping effects in the material and composite effects
of Au in the core-shell structure

Shaopeng Zhang, Mingzhe Jiang, Hongling Li,
Wenjin Liang, Wenjing Lai, Haoyi Ren, Chenglin Hong*
and WeiHua Xu*

®
S

S
»
L]
)
»
°

~—Fe-CoP||Fe-CoP
Pt/C||RuO,
——CoP||CoP

]
L]
v

d

2

'S
S

Current density (mA cm™)
2
=

S

o

®Co ®P OF ®O0 H Voliage (V)

6858 | J Mater. Chem. A, 2025, 13, 6851-6865

12 14 16 18

Exquisite restructuring of the electronic structure of
cobalt phosphide via rationally controlling iron
induction for water splitting under industrial
conditions

Ziting Li, Peng Zhou, Mingyan Zhang, Haochen Zhang,
Yongyi Zhang, Dan Han and Xiaoshuang Chen*

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/d5ta90056e

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

[{ec

PAPERS

View Article Online

3D NiCoP flowers assembled by 2D carbon-coated
nanosheets as an efficient and stable positive
electrode for supercapacitors

Xiaomeng Zhang, Xiaofeng Zhao, Buhe Bateer,
Yanging Jiao, Aiping Wu, Haijing Yan, Dongxu Wang,
Jiaming Wang and Chungui Tian*

Assembled 3D structure

* Better withstands volume changes \
[ J

* Stronger anti-aggregation ability
* Increased electrolyte penetration
* High effective specific surface area & OH
* Abundant ion diffusion pathways e

carbon

NiCoP

Controlling crystallographic orientation in h-WO3
films to maximize photoelectrochemical water
splitting efficiency

Wenhao He, Wenzhang Li, Jianye Liu, Ge Lou,
Chenyu Zhang, Yang Liu* and Jie Li*

Switching between HCOOH and CO in
electrochemical CO, reduction by doping Cu into
Cd(OH), catalysts

Mi Long, Xian Liu, Mingda Wang, Minxing Shu,
Wenzhe Shan* and Hongming Wang™*

High HCOOH Selectivity
FEgcoon) = 75:2%

High CO Selectivity
FE co) =97.7%

Cd(OH), Increasing Cu Content Cu-Cd(OH),
P ca @ cu ®c ®0 oH

In situ pO'.ymerization of an eleCtrOChemicauy stable Well-distributed Framework Gel Polymer Electrolyte (GPE) o
dual-salt gel polymer electrolyte for lithium ion i s”
batteries
Yen-Shen Kuo, Jhang-Yao Hong, Wei-Lung Chou* as] e
and Yi—Hung Liu* = Cycing time ()

§,|50

§1nn

Polymers Solvents Lithium salts H R

This journal is © The Royal Society of Chemistry 2025

50 100 150 200
Cycle number

\pDOL | EC 7DOL Li*

0
LiPFs 1ie @) LiTFsI *

J. Mater. Chem. A, 2025, 13, 6851-6865 | 6859


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90056e

Open Access Article. Published on 04 March 2025. Downloaded on 4/8/2026 12:09:14 AM.

View Article Online

PAPERS
NiFeP films Electroless-deposited NiFeP catalyst-coated-
Pd nuclei membrane cathodes for anion exchange membrane
water electrolysis
Kaiming Guo, Masahiro Kunimoto and Takayuki Homma*
AEM

electroless deposition of NiFeP

HER catalytic performanceI

HER durability |

Lattice-trapping synthesis enhances fixation of As(v)
in As@zeolite P
Lu Ma, Yu Li, Qi Wang, Ning Feng, Ruyang Wang, Mei Yang,

Qian Ma, Yuanyuan Li, Yulong Ma, Yonggang Sun,
Xiaoxia Ma and Wenxin Ji*

4FPEAI + Pb(SCN),

22.5% PCE
G + > WBG j|> 2-terminal

FAo 6Cs02Pb(lo.65Bro.3s)s

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

STABILITY g“":

Ho
o0 ]
o % ool :
4 , on 2ol Te
! L Zos
< §°°|  17eevwacescs
o, ol
"o
g oH
&

T S ———
6 200 400 600 800 1000 12X
Ageing time (nours)

(cc)

FLEXIBLE ALL-PEROVSKITE TANDEM

Compositional and interfacial engineering for
improved light stability of flexible wide-bandgap
perovskite solar cells

Anna Wasiak-Maciejak, tukasz Przypis, Wiktor Zuraw,
Kinga Rycek, Patrycja Janicka, Mateusz Scigaj,

Konrad Dyk, Huagui Lai, Adrianna Piejko, Damian Pucicki,
Fan Fu, Vasyl Kinzhybalo and Konrad Wojciechowski*

Penetrated

< )_' < : ‘.( ¥ Cage-Channel
» HOFs for
one-step
N B L. A% CHACH/CHy
| ’ FLi separation
{= '
§ 9 |

H-bond A H-bond acceptor

6860 | J Mater. Chem. A, 2025, 13, 6851-6865
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recognition ability for one-step ethylene purification
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Reduction of RuO, nanoparticles supported on silica
by organic molecules: a strategy for nanoparticle
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