Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 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 12(1) 1-524 (2024)

Journal of

Matgrial§ ’Chemistry A

v
aaaaaaaaaaa

EDITORIAL

Cover

See Zixiong Sun,

Sufeng Zhang et al.,

pp. 128-143. Image
reproduced by permission of
Zixiong Sun and

Sufeng Zhang from

J. Mater. Chem. A,

2024, 12, 128.

Looking back at the 10'" anniversary year of Journal
of Materials Chemistry A, B and C

Anders Hagfeldt, Jeroen Cornelissen and Natalie Stingelin

PERSPECTIVE

ANNIVERSARY

Temperature and pressure induced structural
transitions of lead iodide perovskites

Pratap Vishnoi* and C. N. R. Rao*

This journal is © The Royal Society of Chemistry 2024

TEMPERATURE

0 o a0
P
S & =

(TN
= |

Low Pressure S High Pressure
PRESSURE

Qcsvarrar @Po> @

High Temperature

Low Temperature

J. Mater. Chem. A, 2024,12, 3-15 | 3


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90002b
https://pubs.rsc.org/en/journals/journal/TA
https://pubs.rsc.org/en/journals/journal/TA?issueid=TA012001

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/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Defect-containing metal—organic framework
materials for sensor applications

Dahui An, Long Chen,* Yun Liang, Juan Hou*
and Jiangzhao Chen*

%

&33::)‘43 Mor -

Modular preparation of functional bimetallic spinels
from metal—-organic frameworks: a deep exploration
from macro and micro perspectives

Qi Li, Yuan Zhu,* Min Cheng,* Li Du, Meihua Zhao,*

Gaoxia Zhang, Guangfu Wang, Wenjun Wang, Hongda Liu,
Yongxi Chen and Wenjun Xiao

o

)

Propertjeg

S
<

&
sogued®’

&

)

o

Fe-based dual-atom catalysts for the oxygen
reduction reaction

Wuyi Zhang, Shiyuan Yi, Yihong Yu, Hui Liu,
Anthony Kucernak, Jun Wu* and Song Li*

COMMUNICATIONS

Suppressing pre-aggregation to increase polymer
solar cell ink shelf life

Zhen Wang, Zhengxing Peng, Nrup Balar and Harald Ade*

This journal is © The Royal Society of Chemistry 2024

Normalized F* counts

Aging
—_
Binary
Excessive aggregation =

Polymer

otect

— et
=y

g

WNE

T

3 o fe
e 9 poam
3 S
= Oo Oo Agtng 00%%
-
S Tornary
0 2m °9 2%
Ink ages Supprossed aggregation <OSO
% ] —ret.

0= 3%
Hypo miscible

B

g

Normalized " counts
2 5

g
7
i

Sputter time (s)

Sputter time (s)

J. Mater. Chem. A, 2024, 12, 3-15

5


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

4OH™ —» 2H,0+4¢ +0,

o
" 4,0+ 46— 400 +2H,

08 00 08 16 24
E/V (RHE)
OER/HER Activity

PAPERS

High-valent iron single-atom catalysts for improved
overall water splitting via a reduced energy barrier
and stabilization of the active center

Ayyavu Shankar, Sundaramoorthy Marimuthu
and Govindhan Maduraiveeran™

Structure
BZT 77S 7Sz BST SSZ S7S

3 &l

Polarization (uC/cm?)
o

o

Utilizing the synergistic effect between the Schottky
barrier and field redistribution to achieve high-
density, low-consumption, cellulose-based flexible
dielectric films for next-generation green energy
storage capacitors

Zixiong Sun,* Hansong Wei, Shibo Zhao, Qing Guo,
Yuhan Bai, Siting Wang, Peiyao Sun, Kang Du, Yating Ning,
Ye Tian, Xiaohua Zhang, Hongmei Jing, Yongping Pu
and Sufeng Zhang*

b
This work| 1.8 —-snse
151 < ovomse
S1y676Nag Iy gosSe:
1.2 9 Snyg;Smy,Se
ROt S
0.6 /' o
~ A
3} 300K ° . 03 s le
0.0 540420 95°G%%
0.8 0.9 1.0 300 400 500 600 700 800
Uk (MK W) T(K)

Modulating structures to decouple thermoelectric
transport leads to high performance in
polycrystalline SnSe

Yuping Wang, Shulin Bai, Haonan Shi, Qian Cao,
Bingchao Qin* and Li-Dong Zhao™*

Quenching sensing for mono-
nitrophenol in water

350 400 450 500 S50 600
Wavelength (nm)
2

b

La NO,

gy e

6 | J Mater. Chem. A, 2024, 12, 3-15

A fluorescent hydrogen-bonded organic framework
for highly selective sensing of mono-nitrophenol
isomers in water

Yu-Xin Lin, Chenghao Jiang, Yu-Bo Wang, Jia-Xin Wang,
Bin Li* and Guodong Qian*

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/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Integrated 3D modeling unravels the measures to
mitigate nickel migration in solid oxide fuel/
electrolysis cells

Zhenjun Jiao,* Yunpeng Su, Wenyue Yang, Jianli Zhou,
Jin Zhang, Xiaofeng Tong, Yijing Shang and Ming Chen*

Regulating the kinetic behaviours of polysulfides by
designing an Au—COF interface in lithium—sulfur
batteries

Chan Li, Ke Yang, Zelin Ma, Fei Zhao, Juan Li, Xinwu Xu,
Xiaoyu Hao, Haoyuan Qi and Yibo He*

st

Au-COF/rGO interface

Capture

Conversion

Lianode

Rapid Li* diffusion

Direct measurement of the hydrogen adsorption
entropy on shape-controlled Pt nanoparticles using
electrochemical microcalorimetry

Luis E. Botello, Marco Schénig,* José Solla-Gullén,
Victor Climent, Juan M. Feliu and Rolf Schuster

Core—shell BaPP@BDO-Rh benzimidazole oligomer
photocatalyst can effectively promote NADH
regeneration and CO, conversion to fumarate
Guohua Li, Zhiwen Lin, Xiaodi Li, Yahui Zhang,

Wenlong Zhu, Yusheng Shao, Qiang Xue, Qunfeng Fan,
Tianwei Tan* and Hui Cao™*

This journal is © The Royal Society of Chemistry 2024

J. Mater. Chem. A, 2024, 12, 3-15 | 7


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

NFT, FZD
Quenching

CD@OMC@NH,

CD@OMC@NH,@NFT/FZD

Fluorescence Active Fluorescence OFF

_taoaer]  cosoucamy oreen 120010 cogoucem, prove

S s60xt0"

z A . l
HE §raon

£ ason0t £ asoxtot

240810 240010 /\

W a0 %0 s e
Alnm Alnm

Carbon within carbon: growth of excitation-
independent CDs within functional mesoporous
carbon towards detection and adsorption of

a specific nitrofuran class of antibiotics

Sanjay Yadav,* Nishu Choudhary and Alok Ranjan Paital®

ZIF-8 decorated
nanofibrous-aerogel

Vapor-phase
synthesis

ZnO coated .u.‘. — -

nanofibrous .
aerogel CO2 adsorption Heavy metal removal

Antibacterial

Vapor phase synthesis of metal—organic frameworks
on a nanofibrous aerogel creates enhanced
functionality

Vahid Rahmanian, Muhammed Ziauddin Ahmad Ebrahim,
Seyedamin Razavi, Mai Abdelmigeed, Eduardo Barbieri,
Stefano Menegatti, Gregory N. Parsons, Fanxing Li,
Tahira Pirzada™ and Saad A. Khan*

Exciton
dissociation

Inducing local charge polarization by constructing
isomeric covalent organic frameworks with different
orientations of imine bonds for enhancing
photocatalytic hydrogen evolution

Huan He, Rongchen Shen, Peng Zhang, Guijie Liang*
and Xin Li*

= Co¥ICo®
'
! -~ Co¥ICo*

v
i
'

- OER

l /\/7 >
0079 1 12 14 2 275 3
L - Co*I/Co™

.
L~ Co/Co?*

8 | J Mater. Chem. A, 2024, 12, 3-15

Microwave-assisted synthesis of ZIF-9@xGO
composites as cooperative electrocatalysts for
electro-oxidation of benzyl alcohols coupled with H,
production

Sayantan Chongdar, Anirban Ghosh, Rajaram Bal
and Asim Bhaumik*

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/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

[{ec

PAPERS

View Article Online

Low band gap semiconducting covalent organic
framework films with enhanced photocatalytic
hydrogen evolution

Samrat Ghosh,* Hiseyin Klcukkececi, Rajendra
Prasad Paitandi, Vincent Weigelt, Veit Dippold, Shu Seki*
and Arne Thomas*

Exciton Migration vs Charge Transport

Fluorinated carbon nitride with a hierarchical porous
structure ameliorating PEO for high-voltage, high-

© Lit i

rate solid lithium metal batteries i&f{' u \ ‘ - /,7'/ o '
Shuohan Liu, Jieging Shen, Zhikai Wang, Wensheng Tian, TR : " N ""f:.,,_, :\m,’
Xiujun Han, Zhixin Chen, Hui Pan,* Lei Wang, 1l 4 ‘ - Y
Dongyu Bian, Cheng Yang* and Shenmin Zhu* FON with hierarchical porous structure Dendrite-ree ASSLES R
Inhibition of oxygen release and stabilization of the |y O bon®S

bulk structure of lithium-rich layered oxides by S::b“-\&w\axﬂ@"“% AT e,

strong Mo-0 covalent binding

Huinan Yu, Zhichen Xue, Zhiyuan Xue, Zhongyuan Luo,
Chenxi Ding, Guorong Hu, Zhongdong Peng,
Yanbing Cao and Ke Du*

‘car.\'\of‘"
jde- ° o o o9 9 o
o fofoe] )

de
oye S e
R ey SNSRI

¥ st diffusion kinetics
R ﬁ'*ﬂ) HF Attack

Inhibits the activation of
Mn#/Mn* redox pair

Advanced electrolyte with high stability and low-
temperature resistance for zinc-ion batteries

Qixian Bai, Qi Meng, Weiping Liu, Wenjun Lin, Pengfei Yi,
Jingjing Tang, Guilin Zhang, Penghui Cao*
and Juan Yang*

This journal is © The Royal Society of Chemistry 2024

AN e

NS
SA  Zn** TreH H,O hydrogen
bond

J. Mater. Chem. A, 2024,12,3-15 | 9


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

PAPERS

View Article Online

400 hexagonal 7 ‘
(hcb) topology ’ 2 | E
a 2

Hexagonal 2D covalent organic frameworks from
nonpolar and symmetric electron-accepting
substituents for electron transport layers in near-
infrared PeLEDs

Lili Xu, Lei Zheng, Yu Jing, Xiangyu Guo, Xuemin Hu,*
Bo Xu and Shengli Zhang*

A porous dome array evaporator for high-
performance photothermal water evaporation and
thermoelectric power generation

Boli Nie, Weiwei Zhang,* Xiangyu Dou, Yanming Meng,
Xi Zhao, Yan-Chao Wu and Hui-Jing Li*

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)
o
=
o
2
o
a
g

Unveiling the magnetic ordering effect in La-doped
TizC,0, MXenes on electrocatalytic CO, reduction

Koua Alain Jesus Koua, Jiahe Peng, Peng Zhang
and Neng Li*

CO, +H, 3D-printed CO +H,0
CuN:i alloy catalyst

Advancement:

B Efficient mass transfer

B Quick heat transfer

B Excellent catalytic and
mechanical stability

10 | J Mater. Chem. A, 2024, 12, 3-15

A 3D-printed CuNi alloy catalyst with a triply periodic
minimal surface for the reverse water-gas shift
reaction

Wenbin Li, Junhao Ding, Xiao Chen, You Wang, Xu Song™*
and Sai Zhang™*

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/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Graphene oxide offers precise molecular sieving,
structural integrity, microplastic removal, and
closed-loop circularity in water-remediating
membranes through a covalent adaptable network

Ria Sen Gupta, Samir Mandal, Amit Malakar,
Siddhesh Rege, Sk. Safikul Islam, Ketaki Samanta,
Ashok Misra and Suryasarathi Bose™

CAN (Covalent Adaptable Network) enabled membrane

Mechanosynthesis of a bifunctional FeNi—-N-C
oxygen electrocatalyst via facile mixed-phase
templating and preheating-pyrolysis

Akmal Kosimov, Gulnara Yusibova, Ivan Tito Wojsiat,
Jaan Aruvali, Maike Kéarik, Jaan Leis, Peeter Paaver,
Sergei Vlassov, Arvo Kikas, Vambola Kisand,

Helle-Mai Piirsoo, Kaupo Kukli, lvo Heinmaa, Tiit Kaljuvee
and Nadezda Kongi*

OR
Template removal

800°C
Phase transition

Voltage (V)
t s

— IroNi-3D
— PtRu/C

|

150 200 £

W
j(mA cm?)

3

g8
Power density (mW cm?)

%588

Polycarbazole-SEBS-crosslinked AEMs based on two
spacer polymers for high-performance AEMWE

Kyungwhan Min, Insu Jeong, Hayoung Kim
and Tae-Hyun Kim*

—e— 30x-Car-SEBS
—=—40x-Car-SEBS
—e— 50x-Car-SEBS
~—=—FAA-3-50

A~ SEBS ®  lon conducting group

500 1000 1500

——  Polyarylene
Current density (mA cm?)

@ Hydroxide ion

New insights into the synthesis of Sillén—Aurivillius
oxyhalides: molten salts induce interlayer halogen
competing reaction

Yunxiang Zhang, Chenliang Zhou, Shishi Xu,
Hazem Abdelsalam, Zhichao Mu, Wei Chen, Zhili Chen,
Xiangyu Cheng, Diab Khalafallah and Qinfang Zhang*

This journal is © The Royal Society of Chemistry 2024

2H,0 +4h* —— O +4H"
(OER)

J. Mater. Chem. A, 2024,12, 3-15 | 11

Intermediate products, CO,, H,0


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

structure oo - performance

—e—p-POD specific capaticance (F/g)
oo -coon 003 ——F-POD 500
==4—Br-POD
|1

—v—NO,-POD
nooe—& Y coon
w -
- 4 g
positive correlation 5
2
¥

i V4
e _@_ ,,,,, 0.03 &
No, Be (107*S/em) )‘ ! Eg (eV)

electron absorption ability electron affinity

] LuMO
energy level (eV)

Aromatic polyaroxydiazole pseudocapacitive anode
materials with tunable electrochemical performance
through side group engineering

Yan Jiang, Chen Yang, Yuanyuan Yu, Yulin Zhou,

Zhoutai Shang, Shengchang Zhang, Pengqing Liu,
Jiadeng Zhu and Mengjin Jiang*

P

g ARSI

Computational insight into effective decomposition
of NOy gas pollutants using N-vacancies in graphitic
carbon nitride

Yuewen Yang, Yanling Zhao* and Ruigin Zhang™*

Mechanism and preparation research of binary
heteroatom co-doped (X = N, S, P) platinum/carbon
black electrocatalysts for an enhanced oxygen
reduction reaction via a one-pot pyrolysis method

Fengning Bai, Yantong Zhang, Dongyu Hou, Jian Chen,
Fanming Meng, Michael K. H. Leung, Ling Zhou,
Yingjie Zhang, Chengxu Zhang,* Wutao Wang*

and Jue Hu*

¥

|3qprinting

o

TiO,
ALD, sio,

12 | J Mater. Chem. A, 2024, 12, 3-15

Engineering 3D-printed carbon structures with
atomic layer deposition coatings as
photoelectrocatalysts for water splitting

Siowwoon Ng, Michela Sanna, Edurne Redondo
and Martin Pumera*

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/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

rGO coated cotton fabric and thermoelectric module
arrays for efficient solar desalination and electricity
generation

Ahmed Mortuza Saleque, Amrit Kumar Thakur, R. Saidur,
Mohammad Ismail Hossain, Wayesh Qarony, Md
Shamim Ahamed, Iseult Lynch, Y. Ma and Yuen

Hong Tsang™*

Synergistic effect of diatomic materials on efficient
formaldehyde sensing and degradation

Zhouhao Zhu, Hengcong Tao, Renkun Zhang,*
Liyong Gan* and Yingtang Zhou*

Atomic Sn sites on nitrogen-doped carbon as
a zincophilic and hydrophobic protection layer for
stable Zn anodes

Yijie Wang, Yan Tan and Chuanwei Cheng*

Potential (mV)

i

—_ —_
Ve 3 Y Uniform Deposition
e e

Nano Level

V Side Reaction Inhibition

vt

snNCizn
NCizn

Large Capacity Cycling

10 mA cm?
10 mAh cm?

Two-dimensional metal—-organic polymers as
cathode hybrid materials for high-performance
Al-batteries

Dawid Pakulski,* Veronica Montes-Garcia,

Adam Gorczynski, Wtodzimierz Czepa, Tomasz Chudziak,

Michat Bielejewski, Andrzej Musiat, Ignacio Pérez-Juste,
Paolo Samori* and Artur Ciesielski*

This journal is © The Royal Society of Chemistry 2024

J. Mater. Chem. A, 2024,12, 3-15 | 13


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ta90002b

Open Access Article. Published on 19 December 2023. Downloaded on 5/9/2026 2:31:09 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Exploring finite-temperature electronic transport in
CoSi alloys with transition metals (Cr, Mn, Fe, and Ni)
using the KKR-CPA method

Ho Ngoc Nam,* Quan Manh Phung, Katsuhiro Suzuki,

Hikari Shinya, Akira Masago, Tetsuya Fukushima
and Kazunori Sato*

Magnetron sputtering technology

Ternary

Excel

Supe

HER/OER
1 Alem?

Deliver 1000 mA/em? ata low V. of 1.84 V
! Large H production rate of 427.5 mL/h.cn?®

High energy efficiency of 67.9%

Industrial-scale efficient alkaline water electrolysis
achieved with sputtered NiFeV-oxide thin film
electrodes for green hydrogen production

Quoc-Nam Ha, Chen-Hao Yeh, Noto Susanto Gultom
and Dong-Hau Kuo™*

KCI/LICl eutectic
& k) F 22N

5-aminotetrazole N Carbon
Annealing

Carbon/KPHI Heterostructure

s”:’

Rational design of a carbon/potassium
poly(heptazine imide) heterojunction for enhanced
photocatalytic H, and H,O, evolution

Christian Mark Pelicano,* Jiaxin Li, Maria Cabrero-
Antonino, Ingrid F. Silva, Lu Peng, Nadezda V. Tarakina,
Sergio Navalon, Hermenegildo Garcia

and Markus Antonietti*

Controlled Ol Drofflet Transportation

Low adhesion

Medium adhesion’

@ - 5
.Erhan«(l“ 7
ater P CWcepins

1 ¢Crude oil
€

Superamphiphobic
Copper

High adhesion

Superamphiphobic Surfaces

— anbeLsmbpibpopic anipces

14 | J Mater. Chem. A, 2024, 12, 3-15

Adjustable oil adhesion on superamphiphobic
copper surfaces for controlled oil droplet transport
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