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Covalent organic framework membranes for lithium
extraction: facilitated ion transport strategies
to enhance selectivity
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Silicon anode modification strategies in solid-state
lithium-ion batteries
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Multivariate modulation of Zrg UiO-66 for enhanced
cooperative CO, adsorption through defect
multi-functionalisation
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Directing CO, electroreduction to ethanol via
delicate geometrical modification
of copper-based alloys
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Humidity-driven modulation of ferroelectricity
in hafnia—zirconia membranes

Haoze Zhang, Yufan Shen, Pankaj Sharma, Lei Wang,
Dawei Zhang, Kousuke Ooe, Shunsuke Kobayashi,
Yuichi Shimakawa, Daisuke Kan* and Jan Seidel*

This journal is © The Royal Society of Chemistry 2025

—+—3%

Voltage, V

Mater. Horiz., 2025, 12, 5437-5447 | 5443


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90094h

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 28 July 2025. Downloaded on 1/25/2026 4:55:19 PM.

(cc)

View Article Online

COMMUNICATIONS

Natural wood with optimal capillary water content
and evaporation enthalpy for efficient interfacial
solar steam generation

Maosong Tian, Junbo Chen, Jingfu Tian, Zhihao Liang
and Yuanpeng Xie*

‘, In situ construction of multifunctional femtosecond

& “{ laser-induced graphene on arbitrary substrates
i — w. Lingxiao Wang, Kai Yin,* Xun Li, Xiaolong Liu,
Jiangiang Xiao, Jiaging Pei and Xinghao Song
Electric Temperature
heater IN A sensi:
Sy . 5 i Mesoscale superlubric Brownian machine based

on 2D graphitic interfaces

Keren Stein, Gautham Vijayan, Ron Bessler and
Elad Koren*

&3

Force [nN]
& &2
g

&
8

50,000 nm-sec’
125,000 nm-sec’

Enhancing stable and high-rate lithium ion storage
through multifunctional molecular release in a
phosphorus/carbon-bipyridine hybrid anode

D Gengchang Lai, Zhilin Huo, Haoyu Wang, Zihui Liu,
|_______ Promotinglidesohaon  NeuralizatinofHE ! Zunbin Duan, Xiaoxiao Feng, Xiaoyi Zhang, Xin Fan,
; Xingchen He,* Xue-Feng Yu and Jiahong Wang*

Gy I NCWBTT ol

o0
50
=

1243mAng" @ 900" e -
= #03% of apactyrfeion
@
=
o

|

&8 38 8 3
Coulombic effciency ()

| curentdensty: (10150 man g )
o £

& s e w

8

&
Cycle number

5444 | Mater. Horiz., 2025, 12, 5437-5447 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/d5mh90094h

Open Access Article. Published on 28 July 2025. Downloaded on 1/25/2026 4:55:19 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Ultrahigh energy storage density and efficiency in

Y This Work

facile dual-layered PVDF/PEI-based nanocomposites S
via an electrical/thermal synergistic effect " &=
ASO Il/g/lol,/f/(/('/uj‘ °
i i o S
anlong Ma, Ying Lin,* Yongjing Z_h_ang, Yongzhen Ma, S o R
Binglong Zheng, Zhener Dang, Qibin Yuan* and
Haibo Yang* 6
50 @
0 ; 1.0 15 2‘0 2‘5 309 Sl e
U, J/em’) ® Er o
Enhanced performance in transparent conducting s 9 5465555
. . A Ti v
materials at the interface of a wide band gap Nt:: 5OO0O00OO ¢ «
semiconductor and a correlated metal 0 @ Wide Bandgap = <_J Correlated
Semiconductor e metal

Jessica L. Stoner, Maria Batuk, Troy D. Manning,
Matthew S. Dyer, Joke Hadermann,
Matthew J. Rosseinsky* and Jonathan Alaria*

01

FST0 55D,
# LoAI0,/SNBO,

= SITO/SO,
= SITI0,/SrMoO,
*

100

Heteroepitaxial growth of highly anisotropic Sb,Ses
films on GaAs

Kelly Xiao, Virat Tara, Pooja D. Reddy, Jarod E. Meyer,
Alec M. Skipper, Rui Chen, Leland J. Nordin,
Arka Majumdar and Kunal Mukherjee*

o
o

»
(3]

w
)

Refractive index n
N
o

1100

1300 1500
Wavelength (nm)

1700

Geometric control of multi-resonance backbone
DABNA for narrowband deep-blue
electroluminescence

Hao Wu, Yi-Zhong Shi,* Mo-Yuan Li, Xiao-Chun Fan,

Hui Wang, Tong-Yuan Zhang, Jia Yu,* Kai Wang* and
Xiao-Hong Zhang*

This journal is © The Royal Society of Chemistry 2025

MR emitter with planarized conformation

saeRe

T4t

v Enhanced rigidity and planarity

v Significantly blueshifted emission

EL Intensity (a.u.)

(0.156,0.033)

This Work

T

BT.2020

01

T T T T T
400 450 500 550 600

T T T
650 700 750

Wavelength (nm)

Mater. Horiz., 2025, 12, 5437-5447 | 5445


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90094h

Open Access Article. Published on 28 July 2025. Downloaded on 1/25/2026 4:55:19 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

O
-]
£
51
i

05
2021 2022 2023 2

RTP Elastomer
(HPE)

* A General Strategy

Year

Self-healing Elastomer

Ultra-long RTP Lifetime

A general strategy for self-healing elastomers with
ultralong room-temperature phosphorescence

Nan Li, Shiyu Gu, Qi Wu* and Jinrong Wu*

Pollutant degradation

—ar—

Tumour cell death

2D MoS,/Cu,0 on 3D mesoporous silica as
visible-NIR nanophotocatalysts for environmental
and biomedical applications

Gubakhanim Shahnazarova, Jessica C. Ramirez,
Nour Al Hoda Al Bast, Jordi Fraxedas, Aritz Lafuente,
Cristina Vaca, Marianna Sledzinska, Valentin Novikov,
Carme Nogues, Josep Nogues, Albert Serra,

Borja Sepulveda* and Maria J. Esplandiu*

Silane coupling reaction
—Q
H A
NSO
HoN o

LL.ZO AEAPTMS

Optimized hydrogen-bonded network

OH
77 FOmSi~ s~ NH:
[} H

i PSS
o H

— <

N L .
AGLLZO N[0T NHY
H H

A@LLZO (5:9)-PEC

=C0CAr 57
= Free £.0.C-
A< \

Absorbance (a.u.)

A@LLZO (5:7)-PEC

A@LLZO (551 PEO

<

Enhanced ion conductivity

o

i 1000
oL PEO-based chain

1040 1080 1120 1160
‘Wavenumbers (cm™)

Precise regulation of hydrogen bond networks
for rapid ion transport in PEO-based composite
solid electrolytes

Fei Wang, Kai Chen, Xiaoxiao Li, Yan Fang, Mingjia Lu,
Chao Zhang, Yue-E Miao* and Tianxi Liu*

AFLOW database
,589 crystals
PML-models prediction

1932 crystals B, > 370 GPal
274 crystals H,>35GPa |

2,782

DFT verification
632 crystals B,> 400 GPa
15 crystals H, > 40 GPa

8“ ® & 400

300

200

Gy-Prediction (GPa)

100

B?ﬂ 0

Ordinary performance
o High predicted bulk modulus (>370 GPa)
o Ultraincompressible (>400 GPa)
o Superhard (>40 GPa)

100 200 300 400
By-Prediction (GPa)

5446 | Mater. Horiz., 2025, 12, 5437-5447

Accelerated discovery of ultraincompressible,
superhard materials via physics-enhanced
active learning

Xiaoang Yuan, Bo Zhu, Chunbo Zhang, Qifan Zheng,
Enlai Gao* and Qian Shao*

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/d5mh90094h

Open Access Article. Published on 28 July 2025. Downloaded on 1/25/2026 4:55:19 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Submicron particles of Cr-substituted strontium
hexaferrite: anomalous X-ray diffraction studies,
hard magnetic properties, millimeter-wave
absorption, and research prospects

Evgeny A. Gorbachev,* Vasily A. Lebedeyv,
Ekaterina S. Kozlyakova, Liudmila N. Alyabyeva,

Antonio Cervellino, Ilya V. Roslyakov, lana S. Soboleva,

Alexey V. Sobolev and Lev A. Trusov*

Complex phase transition and asymmetric
ferroelectricity of homochiral secondary
ammonium salts

Jie Bie, Dai-Bei Yang, Wei Fa* and Shuang Chen*

Molecular engineering of donor—acceptor-type
conjugated microporous polymers for dual
effective photocatalytic production of hydrogen
and hydrogen peroxide

Mohamed Gamal Mohamed,* Islam M. A. Mekhemer,

Ahmed F. H. Selim, Andreas Katsamitros, Dimitrios Tasis,*

Abdul Basit, Ho-Hsiu Chou* and Shiao-Wei Kuo*

CORRECTION

Correction: Is the single-ion conductor cubic Li;LazZr,04, a binary ionic electrolyte?
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