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Mitigating trap states in halide perovskite solar cells
through the synergy of coordination, hydrogen and
halogen types of bonding
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to activate lattice oxygen in Ca,Fe,O5 for enhanced
chemical looping hydrogen generation
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hydrophobic polymer adhesive with on-demand
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interface of PEM electrolyzers and fuel cells using
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Facile and green fabrication of segregated ABS/CNT
foams with superior electrical conductivity and
ultrahigh EMI shielding performance

Hui Ma, Xin He, Yu Xue, Bianying Wen, Xiangdong Wang
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A graphene/C-PDA/carbon fiber ternary
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and Peng Ding*

A micro Zn-modified Al current collector inducing
uniform sodium nucleation for anode-free sodium
batteries

Xiaoyi Huangyang, Jingan Zhou, Xiongwei Gong,
Yilong Hu, Yi Shuai,* Jingi Huang, Lan Geng and Ming Li*
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Modulating the discharge capacity and cycling
performance of the LiMng ¢Feo 4PO4 cathode for
lithium-ion batteries via titanium introduction
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Fabrication of CdSe nanosheet/CdS nanorod
heterojunctions through topotactic transformation
of self-template photoanode for enhanced
photoelectrochemical hydrogen production

Ruturaj P. Patil, Weon-Sik Chae, Hyun Gyu Kim* and Jum
Suk Jang*

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/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Acidic—neutral decoupled biphasic electrolytes
enhance deposition—dissolution chemistry in

Zn—Mn batteries

Yidan Cui, Qingyun Dou,* Jiewen Yang, Jingke Yang,
Xiaoxi Zhao, Guosheng Li, Pengwei Jing, Qingyue Yin,
Caihong Tao* and Xingbin Yan

Br MnO,

; Disé}mrge

Bry Mn?**

Zn2*

Discharge

A Zm y

u Aqueous phase

Zn1+
Br Bry Mn* SO}
Organic phase

OTf- Zn**

I

Enhanced photocatalytic H,O, yield by single-atom
Pt decorated carbon nitride sheets via boosting
*OOH intermediate generation

Jinghua An, Zhaohui Wang, Guanyun Liu, Lu Li*

and Bo Tang

[RSAEGY,
~oon

0.0
bond breaking

0

N/P co-doping regulates the local microcrystalline
structure of hard carbon to facilitate sodium-ion

storage

Yujie Guo, Ke Liu, Xue Li, Xiaoyuan Zeng,* Shun Ji,
Yanjia Zhang, Peng Dong,* Ziyi Zhu* and Yingjie Zhang

‘Wide range of

g » reversible
capacity
sources Hard carbon

Sodium ion battery

A vanadium-doped Cu, O nanorod array with
modulated electronic structure for enhanced
aqueous energy storage

Jiaxin Luo, Yang Qin, Meina Tan, Shengtong Lv,

Fazhi Zhang, Xuhui Zhao, Yiping Wang,* Gareth
R. Williams and Xiaodong Lei*

This journal is © The Royal Society of Chemistry 2025

L] o o0
Power density (W k")

J. Mater. Chem. A, 2025, 13, 21093-21113 | 21105


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90157j

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

(cc)

View Article Online

PAPERS

Fabrication of N-doped carbon coated CoFeS,
anchored rGO nanosheet composites: a twin carbon
design for Li-ion storage and high energy density
supercapacitor applications

Capacity (mAh g)
N\

2
H

20 = Johnbosco Yesuraj, Perumal Naveenkumar,
Li-ion Storage CORCH @EGOING Supereapacitors Munisamy Maniyazagan, Hyeon-Woo Yang, Sun-Jae Kim*
and Kibum Kim*

Cycles

In situ engineered triple phase boundary

Conventional lonomer In situ lonomer

P High-Temperature S s enhancement in 3D structured carbon supported
{FS]:;E' "‘;?4'}\ PEMFC ‘Fﬁ.\g& catalyst for high-temperature PEMFC

L I, S5ita by . . . . .
\ﬂr&_:_‘_g‘g? In situ generation of \ﬂ;’:ﬂ:‘g: Ajmal Pandikassala, Swapnil D. Jadhav, Maria Kurian

~S= Triple phase teriece o= and Sreekumar Kurungot*

> Enhanced Triple phase interface

v
X Enhanced Pt Utilization ~7

- x Higher ECSA v ?/'
<™ %™

Covalent sulfur—oxygen linkages enhanced the
Hydrogen Spillover localized acidic environment coupled with the
il hydrogen spillover effect for boosting hydrogen
evolution reaction kinetics

( II Local H;O" rich
[ environment Xiao Zhang, Guimeng Peng, Xuewen Deng, Yaoyao Wang,
Sunpeng Shan, Yuhong Bian, Zhiwei Shu, Jianrong Chen,*

1338881 & Sonm Jian Yang™* and Yang Jiao*

, In situ X-ray diffraction guided synthesis of Ni,P
ot | nanoparticles for the oxygen evolution reaction

w Anders Baek Borup, Nhu-Quynh Thi Phan, Magnus Klave,
Andreas Dueholm Bertelsen, Lise Joost Steckler and Bo

Brummerstedt Iversen*

w
S

20

(D) (%)

Time (min)

10

£
5
£
s
2z
@
2
£
£

21106 | J. Mater. Chem. A, 2025, 13, 21093-21113 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/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

High-performance of ultra-low Pt-loaded PEMFCs:
carbon-encapsulated CoFe alloy supported Pt
nanoparticles as high-efficiency electrocatalysts

Jingjing Zhang, Kechuang Wan, Xue Xu, Qiong Xue,
Zhijia Jin, Zenghai Shan, Pingwen Ming, Jia Wang,*
Bing Li* and Cunman Zhang*

©CoFe @ @ Fe/Co(acac), CoFe NPs-NOC

solvothermal

Carbonization

o
'W@‘WM\\\

|
5
i

HNO,
etching

CoFe-NOC

Solvothermal O
—
reduction

Pt/CoFe-NOC

Achieving high-performance OER catalysis with
dual-site modulated Fe-based perovskites

40H" — 0,+2H,0+4¢"

Yixin Bi, Yuhao Wang, Yufei Song, Qing Chen* O Nd
and Francesco Ciucci® O &a
O Fe
o Ni
e 0
H
A ZIF-L derived carbon flower with in situ grown
CNTs accelerates the reaction kinetics of Li—Se
batteries
Jiale He, Liang Wu, Qianyu Gao, Meitong Wei, Yixun Liu, fast path Li.Se
Zhi-Yi Hu, Jing Liu, Yu Li* and Bao-Lian Su* 0;))
@ Li*
@ Se”

In silico design and experimental validation of a high-
entropy perovskite oxide for SOFC cathodes

Jyotsana Kala, Vicky Dhongde, Subhrajyoti Ghosh,
Madhulika Gupta,* Suddhasatwa Basu, Brajesh
Kumar Mani* and M. Ali Haider*

This journal is © The Royal Society of Chemistry 2025

Electrocatalytic Performance

4 Surface Stability

* Symmetric Cell Performance

Enthalpy of
mixing

Sow
@6 Q@ Toleeance Quigsig
) ) factor
> Single-Phase I 90
Synthesizability !
La, $rMnO, Prediction Oxidation state
Simple Perovskite High Entropy
Oxide Perovskite Oxide

J. Mater. Chem. A, 2025, 13, 21093-2113 | 21107


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

PAPERS

View Article Online

1500 |4

1000

Discharge Capacity (mAh/gs)

[ 100 200 300 400 500

Molecular engineering of ethereal electrolyte for
ultrastable Si-based high voltage full cells

Xianyang Wu, Chi-Cheung Su, Xinlin Li, Jiayi Xu,
Khalil Amine, Dezhen Wu, Tianyi Li, Zhenzhen Yang*
and Brian J. Ingram

Electrons flow and redistribution to improve trigger bond!

L Red- shlfng HBs I

me NO, to guest

Blue-shifing HBs

o)-o-»
E)/

From -CH to \(7 n CL-20

CL-20

©@c O OF @0 O~

cee
Polar Guest Polar Guest

Synergistic effects of red- and blue-shifting
hydrogen bonds in CL-20 host—guest systems:
counteracting hyperconjugation to enhance stability

Zihuan Peng, Xiuyuan Li, Chongwen Jiang,
Zhihong Huang and Nan Li*

7

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

High-efficiency solid-state quantum dot sensitized
solar cells based on black TiO, and an activated
carbon electrode

Yin Peng, Rui Zhou, Liying Wang, Yang Gao, Xuesong Li,
Xijia Yang™ and Wei LU*

Control
< D
Pbl; Concentrate
< \ \/ ///
"“1 el £
,/&f > PCE=25. 04% R
< o ® Target
&F vl | <k /\/\/\
-

Phl; Concentrate

PVSK

2108 | J. Mater. Chem. A, 2025, 13, 21093-21113

Modulation of crystallization dynamics via
multifunctional additive engineering to achieve
high-performance perovskite solar cells

Ling Han, Hongbing Ran, Yujun Liu, Xinbo Ai, Chao Zhou,
Fei Wang, Xianfang Zhou, Junsheng Wu, Yonglei Han,

Qi Cao, Yuxuan Feng, Hai-lun Xia, Kang Zhou, Jingbai Li,
Hanlin Hu,* Wang-Ting Lu,* Shiyu Wang* and Haoran Lin*

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/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Synergistic effect of Pt single atoms, clusters and
nanoparticles on carbon doping with nitrogen for
highly efficient and selective hydrogenation of
nitroaromatics

Yu Fang, Qingging Liu, Min Tian, Luna Ruan, Kai Chen,
Huan Zhang, Zhiging Yang,* Henggiang Ye and Lihua Zhu

*

A sustainable two-step electrochemical conversion
of N> to ammonia using rhodium nanoparticles on
carbon nanosheets

James Ebenezer, Parthiban Velayudham
and Alex Schechter*

(CH,0y);Rh - CgHy(OH);

W 4

\ V 4
<7
\ 4

Calcination @ 700 °C

4

One step Rh/C synthesis

Current density (mA cm?)

.

ERE

torter

A

s supported on
Carbon sheets

Facile modification of nylon filter via vacuum coating
with chitosan@MCM-41/GO for efficient oily

T Underwater |
Superoleophobicity |
_~ UOCA=I61°|

|
Oily I
|
|

2, Wlstewnery C/W ('({ 4/
wastewater treatment s
& CH@MCM-41
Naseer Ahmad, Tooba Ali, Muhammad Ikram Nabeel, 1 O M T
Khalid Ahmed,* Hani Baggash, Muhammad Hasnain o
and Dilshad Hussain* G== e
Nylon Filter GO Separation Efficiency > 95% =2698 Lm2h"!
Synergistic optimization of composition—structure— E
conductive network for high-performance R vedie ™ g
integrated transition metal oxide anodes for lithium- N e £ w}
jon batteries Bt i o
Qiang Ma, Junwei Sha, Biao Chen, Enzuo Liu, e T W
Chunsheng Shi, Liying Ma, Fang He, Chunnian He, =
Naigin Zhao and Jianli Kang* S g 7 inowich
% ;‘-’; " v hierarchical porous
AN N ¢ =

This journal is © The Royal Society of Chemistry 2025

v’ in situ conductive
network

J. Mater. Chem. A, 2025, 13, 21093-21113 | 21109


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

VP § © R ' ™

HOF-21 Modification Strategy

Intermediate

m Pore size

CO2/N; Selectivity

Pebax

C‘/u-MOF\‘

m BET surface area)

u Filler disperslon,

bax-Cu-MOF/HOF
MMMs
Pebax-Cu-MOF
MMMs

HOF-21

s

Cu-MOF/HOF

Separation
Performance,

CO, Permeability

Pebax mixed matrix membranes based on novel
HOF/MOF nanofiller with simultaneous
improvement in CO, permeability and CO,/N,
selectivity

Zikang Qin, Jing Wei, Wen Hou, Zhuo Chen, Min Deng,

Lu Yao, Dengrong Sun, Lin Yang, Wenju Jiang,
Junfeng Zheng, Yutian Li, Qiang Jing* and Zhongde Dai*

Inherent metallic

Higy cond“”ct“‘

Optimizing the energy storage performance of
titanium carbonitride MXenes for potassium-ion
batteries by modulating nitrogen content

Jingguo Wang, Wenyuan Zhang, Yanling Si*
and Guochun Yang*

Mesh harvesters
(clogging problem)

o

L5

H
I

1t
T

Mesh-Harp Hybrid
(this work)

Fog Harps

(tangling problem)

"H“l !

IiH

Ll R
!

|
w -

Anti-clogging and anti-tangling fog harvesting with
3D-printed mesh-harp hybrids

Jimmy K. Kaindu, Lilly E. Olejnicki, Brook S. Kennedy
and Jonathan B. Boreyko*

VO(cac), Viacac),

B

Solution A

MWONTS
S

Microwave

A Solution C&D Hydrothermal i ] (.

B

Solution B

21110 | J Mater. Chem.

Calcinated (N;)

200 400 600
Cycle number

A, 2025, 13, 21093-21M3

Robust cross-linked

NazV,01 ¢(PO4),F1 4@rGO&GMWCNTS as a high-
performance cathode for aqueous zinc-ion batteries
Rui Jiang, Jiarui Lin, Xiaoyan Shi, Botao Zheng,

Qiaofeng Huang, Junling Xu, Lianyi Shao,* Zhipeng Sun,*
Qingging Zhang* and Lifeng Hang*

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/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

An optimized MnO, photocathode by doping
engineering for high capacity and stability photo-
assisted zinc-ion batteries

Dongyue Tian, Xinyu Gao, Jiayu Wang, Ruyu Sun,
Jiaming Liu, Jingjing Cao* and Wei Feng*

Potential (V) vs. NHE

<€

@ Hole Mneo
OElectron [ “, Al-doping;’ oe
o Zn? i =t Al0
wide handg.lp narrow bandgap
fast carrier ruomhlnutlon Lfr“'»‘“t carrier separation
low capacity high capacity
poor stability excellent stability

Graphyne-based single atom catalysts for the oxygen

reduction reaction: a constant-potential first-
principles study

Mengmeng Shao and Yangfan Shao*

Phase separation dynamics in sodium solid-state
batteries with Na—K liquid anodes

Daren Wu, Zhuo Li, Michael Drakopoulos, Nghia T. Vo,

Zhong Zhong and Kelsey B. Hatzell*

Carbon NaK
cloth
NASICON s

Pristine Cycled

In situ X-ray computed tomography mapping

Molecular anchoring-induced proton adsorption
effect achieves stable zinc metal anodes

Dajin Liu,* Bangdi Lv, Zihao Liu, Lu Cheng, Yu Deng,
Xinchun Song and Zhipeng Jiang*

This journal is © The Royal Society of Chemistry 2025

Dicyandiamide as a multifunctional electrolyte additive

Anchoring effect enables Capture free H* to
uniform Zn deposition inhibit HER
lo 9 i@
v 0% 07 g% ¢
i \_‘. A _‘, ,5 _‘. \
[

J. Mater. Chem. A, 2025, 13, 21093-21113 | 21111


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Acid Stable & Active
& Sn0, Supported Single Atom Catalysts

(+) for Oxygen Evolution Reaction
OO OJO OO sn(110) (| % Sn(100)
°o°o°°°o°o° ‘F,t ':;::; b Rh, Pt
Sno, l Support
OER Activity
B@@B.m@@ ﬁ)iésolulion Potentials
Dr;lmrl;"—; Rh |} Pd lmm Segregation Energy
He || Ta os || ir || pt || Au || Hg Formation Energy =

Analysis of tin oxide supported transition metal
single-atom catalysts for oxygen evolution reaction

S. A. Keishana Navodye and G. T. Kasun
Kalhara Gunasooriya™®

Mc§ decoration Lot
= _F;’;-_:ﬁ:’p-‘m
O <
Wood Heat
nanochannels

Cold

Temperature gradient

Highly sensitive ion regulation enabled by
photothermal wood nanochannels
Suling Liu, Jianfu Tang, Xuegi Li, Quankuo Zhang,

Xiaofei Dong, Yingying Liu, Xinyuan Zhang, Ran Yin,
Yanjun Xie and Wentao Gan*

Material Optimization

Material-Experiment
1 _>
[ ’

Human-Brain Planning
7

Materials - Database -
Modeling Conception

Feature engineering.

i o i
teiel I
B
. -
Data Driven
—)

Data Preprocessing

Modeling and feature Verification experiment - Model
analysis prediction feedback

Data-driven design and experimental validation of
high-precision Ni—Co bimetallic compound-based
pseudocapacitor models

Li Zhang,* Zhuo Zhao, Tianhui Dang, Xiao Yang,
Yongzhi Lan and Rui Cao

Snlvo thermal

'}‘ 120 ﬂcuz b

TMA

w+{o}+

Bt
(a) MZ-MOF
\’lg(\O,)_*ﬁH_O Zn(NOy),*6H,0

Carbonization

Activation

after
MgO Removal

Zinc Removal

(b) MZPC-4

Mesopores
(d) MZAPC-4

(c) MZHPC-4

2M2 | J Mater. Chem. A, 2025, 13, 21093-2113

Precisely controlling the nanostructure of bimetallic
Mg/Zn MOFs to construct a high-performance
material for supercapacitors and sodium-ion
batteries

Uzair Ahmed Kolachi, Nadeem Hussain Solangi,
Yanzhi Sun,* Rajapriya Andavar, Iza Shahid, Jianjun Zhao
and Junging Pan*

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/d5ta90157j

Open Access Article. Published on 08 July 2025. Downloaded on 8/7/2025 2:58:25 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Broadening the Mn?*/Mn** redox plateau in
LiMng gFeo 4PO,4 cathodes for high-power and long-
life Li-ion batteries

Pengxu Wang, Yaoguo Fang, Erdong Zhang, Ling Chen,
Haifeng Yu,* Qian Cheng* and Hao Jiang®

Fe?* <—> Fe¥*

Fast dynamics

L \R

Stable platform ( _
& N Q"*ﬂ Broad platform

Improved dynamics

b.| Mn?* €<—> Mn3*

(€| o

Regulating the crystallinity of dimeric acceptors via
central core engineering for efficient ternary organic
solar cells

Bigui Zhou, Binhang Shao, Bin Fan, Weikun Chen,
Qinhao Shi, Yijie Nai, Hui Yang, Jun Yuan
and Yingping Zou®

CORRECTION

Central Heteroatom Engineering

PCE = 18.29%

PCE =17.22%

>

—o— PMGBTPACI
—o— PMG:RTP4CIS-EDOT
—o— PMEBTPACESe-EDOT

Current Density (mA cm2)

0.0 0.2 0.4 0.6 08
Voltage (V)

v' Balanced Crystallinity

v" Notably improved V. and FF

Correction: Unlocking the potential of selenium solar cells for indoor and tandem photovoltaics through

theoretical and photoelectric simulations
Haoyun Dou, Tingfeng Wang and Hong-En Wang*

This journal is © The Royal Society of Chemistry 2025

J. Mater. Chem. A, 2025, 13, 21093-2113 | 21113


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ta90157j

