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Non-Ir based catalysts for the electrocatalytic
oxygen evolution reaction: progress and challenges

Lin Lin, Kai Wei, Xian Wang,* Wei Ma, Chunlei Bian
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CPDT-based organic photovoltaic materials

4,4-bis(2-dialkyl)4H-cyclopenta
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Advancements in 2D MXene-based supercapacitor
electrodes: synthesis, mechanisms, electronic
structure engineering, flexible wearable energy
storage for real-world applications, and future
prospects

Sujit Anil Kadam,* Komal Prakash Kadam and Nihar
R. Pradhan*

MXenes Carbon, TMOs, TMDs,

TMNs, TMPs, and Polymer

=Low toxicity =High toxicity

=High conductivity =Less conductivity

=Hydrophilic surface = Poor stability

=Various oxidation states

=Long-term cycling stability

=High power and energy density

=Less reaction states
=Low energy density
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Built-in electric fields and extra electric fields in the
oxygen evolution reaction
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and Junhua You*
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Potential-driven restructuring of lithium cobalt oxide
yields an enhanced active phase for the oxygen
evolution reaction

Alexander A. Ryabin, Subin Choi, Yumin Heo,
Sebastian Kunze, Dmitry V. Pelegov* and Jongwoo Lim*
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MAX-derived B-doped Mo, 33C MXene for ambient
electrocatalytic conversion of nitrate to ammonia

Jianjia Mu, Da Wang, Shenye Zhou, Xianli Jia,
Xuan-Wen Gao,* Zhaomeng Liu and Wen-Bin Luo*
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Synergistic optimization of the thermoelectric
performance of BiSbSez using doping and multi-
scale defect engineering

Xiaowei Shi, Zhen Tian, Quanwei Jiang, Yu Yan,
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and Tongmin Wang*
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High-strength thermochromic and mechanochromic
liquid-crystal elastomers with responsive shape
memory and dynamic adhesion

Lu Li, Xi Yin, Yu-Xi Zhao, Ling-Ying Shi,* Ke-Ke Yang*®
and Yu-Zhong Wang
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All-inorganic Sb,Ss-based two-terminal tandem
solar cells enable over 10.9% efficiency employing
a concise interconnection layer
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Bohang Liu, Hsien-Yi Hsu, Chao Chen, Peizhi Yang,
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Ultrathin NiO nanosheets anchored to a nitrogen-
doped dodecahedral carbon framework for aqueous
potassium-ion hybrid capacitors

Tianlu Wang, Wei Zong, Jieru Yang, Leigian Zhang,

Jian Meng, Jiale Ge, Guozheng Yang, Jianguo Ren,
Peng He, Elke Debroye, Jean-Francois Gohy, Tianxi Liu®
and Feili Lai*
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# Low specific surface area
4 Poor structure stability
4 Low active site utilization

# Slow electron/ion transfer

# Hierarchical structure

# Efficient electrolyte
infiltration/wettability

4 Excellent interface coupling

4 Fast electron/ion transfer

Electrolyte
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Atomically ordered Ir;Ti intermetallics for
pH-universal overall water splitting
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Yuangiang Yang, Banggao Li, Qipeng Lu,* Wenbin Cao*
and Lijie Zhu*

nnnnn

Heightened proton conductivity Temperature (C)

Diminished hydration energy

Zn doped

Increased ORR activity

Peak power density (mA em?)

Balancing the triple conductivity of zinc-doped
cathodes for proton-conducting solid oxide fuel
cells
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Probing metal/high-entropy perovskite
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electroreduction
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Controlling the steepness of gate-opening behavior
on elastic layer-structured metal—-organic
framework-11 via solvent-mediated phase
transformation

Shotaro Hiraide,* Keisuke Nishimoto
and Satoshi Watanabe*
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Achieving long-lived photogenerated holes in
ZnIn,S, loaded with CoO, clusters for enhanced
photocatalytic pure water splitting

Qingsheng Zhang, Shuya Yuan, Huabing Yin,*
Jianjun Yang and Zhongjie Guan™®
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Low-temperature suitability of flexible photo-
rechargeable devices integrated with hydrogel-
based lithium-ion batteries and perovskite solar cells
Wei Liu, Mingzhu He, Hai Lu, Hai Zhong,* Ziwei Cai,
Shaohang Wu,* Yingxiang Tan, Xingjiang Liu*

and Yaohua Mai

Room temperature OEE: 12.88%
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Thermal properties and lattice anharmonicity of
Li-ion conducting garnet solid electrolyte
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Yitian Wang, Shuchen Li, Nan Wu, Qianru Jia,
Thomas Hoke, Li Shi, Yutao Li* and Xi Chen*

A well-defined supported Pt nanoparticle catalyst for
heterogeneous catalytic surface science

Taek-Seung Kim, Christopher R. O'Connor, Samantha
L. Le and Christian Reece*

3D printing carbon—carbon composites with
multilayered architecture for enhanced
multifunctional properties

Dharneedar Ravichandran, Anna Dmochowska,
Barath Sundaravadivelan, Varunkumar Thippanna,
Emile Motta de Castro, Dhanush Patil,
Arunachalam Ramanathan, Yuxiang Zhu,

M. Taylor Sobczak, Amir Asadi, Jorge Peixinho,
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Dissolution/Reprecipitation
Water
NDI-ONa-p NDI-ONa-p

Low crystallinity High crystallinity

Low electrical conductivity High electrical conductivity

H

NDI-ONa-r

Specific capacity (mAh g)
g 8
! L

30000
0 NDI-ONa-p

Ag ° e o7

30 P 50
Cycle number

17744 | J Mater. Chem. A, 2024, 12,17735-17752

CE (%)

A recrystallized organic cathode with high electrical
conductivity for fast sodium-ion storage

Zixuan Shan, Shuangqgin Yang, Xinya Zhang
and Yuan Chen*
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Ligand-regulated Ni-based coordination compounds
to promote self-reconstruction for improved oxygen
evolution reaction

Muhammad Ajmal, Xiaolei Guo,* Mazhar Ahmed Memon,
Muhammad Asim, Chengxiang Shi, Ruijie Gao, Lun Pan,
Xiangwen Zhang, Zhen-Feng Huang® and Ji-Jun Zou
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In situ switchable nanofiber films based on
photoselective asymmetric assembly towards
year-round energy saving

Liugian An, Jiaxiang Ma, Peizhi Wang,

Aleksandr Kuchmizhak, Jinxin Yao, Hongbo Xu*
and Wei Wang*
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Regulating catalytic kinetics in nanoclimbing-wall-
like NiO/NiCoP hybrids for enhanced overall water
splitting

Xiuwen Wang,* Lan Yu, Chunmei Lv, Ying Xie,

Yanging Jiao,* Wen Xin, Tengfei Xu, Tingting Su

and Libin Yang*

Biomass-derived B/N/P co-doped porous carbons as
bifunctional materials for supercapacitors and
sodium-ion batteries

Yanjiao Li, Xufei Zou, Shiqi Li, Yingying Chen,*
Guoxiu Wang, Hongxun Yang™ and Hao Tian*
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Water-triggered self-healing and reversible
underwater adhesion in metalorganic polymers

Elif Kaymazlar, Omer Andac and Santiago J. Garcia*

Seebeck coefficient (uV/K)

150 200 250 300 O 100

<

120 £

£

S

80 g

¢ o r %
2 3

& c

L40 8

O Single PtSe, ) ©
O 2-stacked PtSe,/PtSe, O single PtSe, (3nm) £
Q 3-stacked PtSe,/PtSe, ® 2stackedPSe/PiSe, | | @
QO 4-stacked PtSe,/PtSe,|| . O 3-stacked PtSe,/PtSe, [ |'E

200 300

Temperature (K) Temperature (K)

Anomalous thermal transport of vertically stacked
PtSe, thin films with interface formation

Jung-Min Cho, Won-Yong Lee, Farjana Ferdous Tonni,
Min-Jeong Kim, Yun-Ho Kim, Hyeok Jun Kwon,
Jae-Won Choi, Mona Zebarjadi, No-Won Park, Sree
Sourav Das, Gil-Sung Kim* and Sang-Kwon Lee*
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« Strong electron reducibility
* Favorable reactive sites
* Fast interfacial charge transfer

%>

Intrinsic bimetallic cations regulating band centers
and reactive sites for boosting CO, photoreduction

Jingjing Wang, Fang Chen, Qing Liu and Hongwei Huang™*

17746 | J. Mater. Chem. A, 2024, 12,17735-17752

Triazinyl-graphdiyne induces electron directional
migration to drive charge separation of CdS for
photocatalytic hydrogen evolution

Qian Xiao, Linlin Fan, Yafeng Liu, Xin Guo* and Zhiliang Jin

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90137a

Open Access Article. Published on 23 July 2024. Downloaded on 8/13/2025 7:54:59 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

In situ imprinted cavity fabrication within
BiOBr@porphyrin composites for selective and
efficient degradation of trace norfloxacin

Xuemeng Tian, Pengcheng Wang, Yue Wang, Xiaoyu Shi,
Long Zhang, Jinfeng Liu, Yangyang Wang and Ruixia Gao*
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Efficient Degradation

Enhanced stability and the lithium storage
mechanism of oxygen vacancy-induced
heterogeneous LisTisO1,/TiO,(B) anolytes

Fengjie Zhang, Wenhao Fang, Xiangkun Wu
and Xingmei Lu*

Exploring KTiPO4F as a robust polyanion anode
material for potassium-ion batteries

Vahid Ramezankhani,* Nikita D. Luchinin,

Sergey N. Marshenya, Maxim V. Zakharkin, Alexander
A. Golubnichiy, Anatolii V. Morozov, Olga Emilianova,
Keith J. Stevenson, Evgeny V. Antipov,

Artem M. Abakumov and Stanislav S. Fedotov*

KTiPO4F
Novel anode material
Low volume change
Long-term stability
High capacity retention

Applicable in the
symmetric full cell

Al current callecior

|
KTPF KTPF

Al current callecior

Superionicity by design: high proton conductivity in
a fluorine-free protic ionic liquid

Hanno Maria Schutz, Stefano Nejrotti, Henry Adenusi,
Alessandro Mariani,* Enrico Bodo,* Matteo Bonomo,*

Alessandro Innocenti, Claudia Barolo, Xinpei Gao
and Stefano Passerini®

This journal is © The Royal Society of Chemistry 2024

g N
o I
g v 8 e
ﬂ (_%;‘J % e

o
> % .
Sos5r %%ae @ .
B L Qo)
3 - oS 03 !
e l. RO
© i
8 r
o = L L 1 1 L
S "360 370 380 390 400 410

Temperature [K]

J. Mater. Chem. A, 2024, 12,17735-17752 | 17747


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90137a

Open Access Article. Published on 23 July 2024. Downloaded on 8/13/2025 7:54:59 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Self-Cleaning Intraoral
i \
Flex-Occlusometer ( O==0 |\ entist

A self-cleaning intraoral flex-occlusometer based on
superhydrophobic capacitive sensors for dental
health monitoring

Xin Sun, Ziyi Dai,* Zijie Zhang, Xiaoli Fan, Zhiwei Fu,
He Zhu, Rong Cai* and Kai Qian*
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! Anthraquinone based conjugated
polymer

An anthraquinone-based conjugated donor—
acceptor (D—A) polymer as a highly efficient
photocatalyst for hydrogen peroxide production

Ajay V. Munde, Devendra M. Sanke, Nani Gopal Ghosh,
Jasmine Bezboruah, Shiladitya Roy and Sanjio S. Zade*
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Modulating proton conductivity through crystal
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polymers

Chao Sun, Christopher M. Pask, Sang T. Pham,

Emilio Rapaccioli, Andrew J. Britton, Stuart Micklethwaite,
Andrew Bell, Maximilian O. Besenhard, Rik Drummond-
Brydson, Ke-Jun Wu and Sean M. Collins*

soriodd g iy

N, NN Y
- @) @) @) =
x= &} @% @ o 115 2 25

2 800K

17748 | J. Mater. Chem. A, 2024, 12, 17735-17752

Origin of positive/negative effects on pressure-
dependent thermal conductivity: the role of bond
strength and anharmonicity
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A novel LaClz-based oxychloride solid-state
electrolyte enables fast Li-ion transport and is
compatible with lithium metal

Xuxia Hao, Kai Chen,* Min Jiang, Yanping Tang, Yuexin Liu
and Kefeng Cai*
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Investigation of sodium insertion in hard carbon with
operando small angle neutron scattering

Emily M. Reynolds, Jack Fitzpatrick, Martin O. Jones,
Nuria Tapia-Ruiz, Helen Y. Playford, Stephen Hull,
Innes McClelland, Peter J. Baker, Serena A. Cussen
and Gabriel E. Pérez*
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Low loading of Pt in radiation-synthesized Pt-MoS,/
KB nanocomposites for enhancing the
electrocatalytic hydrogen evolution reaction
Yicheng Wang, Shuangxiao Li, Xueyan Que, Zeyu Zhang,

Ling Xu, Yue Wang, Jing Peng, Jiugiang Li, Shuanglin Hu,
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High responsivity and stability of MSM structured
MoS, photodetectors by remote hydrogen plasma
treatment and alternating growth of Al,Oz/HfO,
passivation layers

Yulin Li, Yajun Tian, Lingjie Bao, Haoran Cheng*
and Qijin Cheng*
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Internal electric field promoted charge separation via
bismuth-based ternary heterojunctions with
near-infrared light harvesting properties for efficient
photoredox reactions

Rama Krishna Chava,* Younghwan Im and Misook Kang*

lonization-triggered low exciton binding energy in
covalent organic frameworks for efficient
photocatalytic synthesis of benzimidazole

Dekang Huang,* Yuwei Zhang, Huaji Pang, Xianwen Hu*
and Yonggang Xiang*
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Waterborne polyurethane: an easily available
material for moist-electric generator with unique
stretchability and water resistance

Yuying Zhang, Linghui Kong, Yuzhu Zhai, Lehao Pan,
Wanying Cao, Mingwei Tian,* Lijun Qu* and Yijun Jiang*
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Enzyme immobilization in a Ru(NAN)z-modified
covalent organic framework for photoenzymatic
cascade catalysis

Yanxia Wang, Bingchen Guo, Zhihua Chai, Ming Gao,
Yanlin Li, Yang Yu* and Shengli Huang*
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Copper- and manganese-based layered hybrid
organic—inorganic compounds with polymorphic
transitions as energy storage materials
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Synergistic enhancement of photocatalytic
hydrogen production in TiO, nanosheets through
light-induced defect formation and Pt single atoms
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Phenyl-incorporated polyorganosilica membranes
with enhanced hydrothermal stability for H,/CO,
separation

Vinh T. Bui, Varun R. Satti, Elizabeth Haddad, Ameya
Manoj Tandel, Narjes Esmaeili, Sai Srikar Chundury,
Fathy Attia, Lingxiang Zhu and Haiging Lin*
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self-healability and enhanced thermopower both
induced by zwitterions
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Crosslinked high-performance anion exchange
membranes based on poly(dibenzyl N-methyl
piperidine) and pentafluorobenzoyl-substituted
SEBS

Soomin Jeon, SeongMin Han, Junghwa Lee,
Kyungwhan Min, Sang Yong Nam™* and Tae-Hyun Kim*
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Highly efficient ambient temperature photo-
oxidation of CH,4 to C; products over CeO,
supported single-atom Fe with oxygen vacancies

Hailong Tang, Yongqging Ma, Chuhong Zhu, Min Wang,
Ganhong Zheng, Xiao Sun* and Meiling Wang*
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