
REVIEWS

4272

Graphene quantum dots: synthesis,
characterization, and application in
wastewater treatment: a review

Peyman Gozali Balkanloo,
Kolsum Mohammad Sharifi and
Ahmad Poursattar Marjani*

4294

Incorporation of functional polymers into metal
halide perovskite thin-films: from interactions
in solution to crystallization

Antonella Giuri,* Nadir Vanni, Muneeza Ahmad,
Nicholas Rolston, Carola Esposito Corcione,
Andrea Listorti, Silvia Colella and Aurora Rizzo*

IN THIS ISSUE
ISSN 2633–5409 CODEN MAADC9 4(19) 4261–4622 (2023)

Cover
See Yubao Li, Qin Zou
et al., pp. 4349–4368.
Image reproduced
by permission of
Qin Zou & Rui Zhang
from Mater. Adv.,
2023, 4, 4349.

Inside cover
See Takashi Yanagishita
et al., pp. 4369–4376.
Image reproduced
by permission of
Takashi Yanagishita
from Mater. Adv.,
2023, 4, 4369.

Materials Advances

An open access journal publishing across the breadth of materials science

rsc.li/materials-advances

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.

This journal is The Royal Society of Chemistry 2023 Mater. Adv., 2023, 4, 4263–4271 | 4263

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 2

/2
3/

20
26

 1
:2

7:
48

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online
View Journal  | View Issue

http://rsc.li/materials-advances
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90080k
https://pubs.rsc.org/en/journals/journal/MA
https://pubs.rsc.org/en/journals/journal/MA?issueid=MA004019


Editorial Staff
Executive Editor 
Jeremy Allen

Deputy Editor 
Hannah Kerr

Editorial Production Manager 
Christopher Goodall

Assistant Editors

Zita Zachariah, Serra Arslancan Sengelen and Zifei Lu

Editorial Assistant 
Rosie Hague

Publishing Assistant 
Allison Holloway

Publisher 
Neil Hammond

For queries about submitted papers, please contact 
Christopher Goodall, Editorial Production Manager in the  
first instance. E-mail: materialsadvances@rsc.org

For pre-submission queries please contact  
Jeremy Allen, Executive Editor.
E-mail: materialsadvances-rsc@rsc.org

Materials Advances (electronic: ISSN 2633-5409) is published 
24 times a year by the Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, UK CB4 0WF.

Materials Advances is a Gold Open Access journal and all 
articles are free to read. Please email orders@rsc.org  
to register your interest or contact Royal Society of Chemistry 
Order Department, Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, CB4 0WF, UK Tel +44 (0)1223 432398;  
E-mail: orders@rsc.org

Whilst this material has been produced with all due care, the 
Royal Society of Chemistry cannot be held responsible or liable 
for its accuracy and completeness, nor for any consequences 
arising from any errors or the use of the information contained 
in this publication. The publication of advertisements does 
not constitute any endorsement by the Royal Society of 
Chemistry or Authors of any products advertised. The views 
and opinions advanced by contributors do not necessarily 
reflect those of the Royal Society of Chemistry which shall not 
be liable for any resulting loss or damage arising as a result of 
reliance upon this material. The Royal Society of Chemistry is 
a charity, registered in England and Wales, Number 207890, 
and a company incorporated in England by Royal Charter 
(Registered No. RC000524), registered office:  
Burlington House, Piccadilly, London W1J 0BA, UK,  
Telephone: +44 (0) 207 4378 6556.

Advertisement sales: 
Tel +44 (0) 1223 432246; Fax +44 (0) 1223 426017;  
E-mail advertising@rsc.org

For marketing opportunities relating to this journal,  
contact marketing@rsc.org

Materials Advances
rsc.li/materials-advances
Materials Advances publishes experimental and theoretical work across  
the breadth of materials science.

Editorial Board
Editors-in-Chief
Anders Hagfeldt, EPFL, Switzerland
Jeroen Cornelissen, University of Twente,  
The Netherlands
Natalie Stingelin, Georgia Institute of 
Technology, USA

Associate Editors
A. S. Achalkumar, Indian Institute of 
Technology, India
Veronica Augustyn, North Carolina State 
University, USA
Viola Birss, University of Calgary, Canada
Kaushik Chatterjee, Indian Institute of 
Science, India
Elizabeth Cosgriff-Hernandez, University of 
Texas at Austin, USA
Rachel Crespo-Otero, Queen Mary University 
of London, UK
Gemma-Louise Davies, University College 
London, UK
Goutam De, S N Bose National Centre for Basic 
Sciences, India
Renaud Demadrille, Interdisciplinary Research 
Institute of Grenoble, France
Håkan Engqvist, Uppsala University, Sweden
Antonio Facchetti, Northwestern University 
and Flexterra Corporation, USA

Ghim Wei Ho, National University of 
Singapore, Singapore
Yun Jeong Hwang, Korea Institute of Science 
and Technology, South Korea
Unyong Jeong, POSTECH, South Korea
Ji Jian, Zhejiang University, China
Oana Jurchescu, Wake Forest University, USA
Kisuk Kang, Seoul National University, South 
Korea
Subrata Kundu, Central Electrochemical 
Research Institute (CECRI), India
Dan Li, Jinan University, China
Mingzhu Li, Chinese Academy of Sciences, 
China
Shaoqin Liu, Harbin Institute of Technology, 
China
David Lou, Nanyang Technological University, 
Singapore
Yi-Chun Lu, The Chinese University of Hong 
Kong, Hong Kong
Martyn McLachlan, Imperial College London, 
UK
Yoshiko Miura, Kyushu University, Japan
Kasper Moth-Poulsen, Chalmers University of 
Technology, Sweden 
Ana Flavia Nogueira, University of Campinas, 
Brazil

Erin Ratcliff, University of Arizona, USA
Federico Rosei, University of Trieste, Italy
Jennifer Rupp, Massachusetts Institute of 
Technology, USA
Miriam Unterlass, Vienna University of 
Technology, Austria
Yana Vaynzof, Technical University of Dresden, 
Germany
Maia Vergniory, Max Planck Institute for 
Chemical Physics of Solids, Germany
Jessica Winter, Ohio State University, USA
Lydia Wong, Nanyang Technological 
University, Singapore
Li-Zhu Wu, Technical Institute of Physics and 
Chemistry, China
Zhiguo Xia, South China University of 
Technology, China
Yusuke Yamauchi, University of Queensland, 
Australia
Chengzhong Yu, University of Queensland, 
Australia
Haoli Zhang, Lanzhou University, China
Ni Zhao, Chinese University of Hong Kong, 
Hong Kong
Zhen Zhou, Nankai University, China

Advisory Board
Please see the Materials Advances journal webpage for full details of our advisory board: rsc.li/materials-advances

Information for Authors
Full details on how to submit material for publication in Materials 
Advances are given in the Instructions for Authors (available from 
http://www.rsc.org/authors). Submissions should be made via the 
journal’s homepage: rsc.li/materials-advances 

Authors may reproduce/republish portions of their published 
contribution without seeking permission from the Royal Society of 
Chemistry, provided that any such republication is accompanied by 
an acknowledgement in the form: (Original Citation)–Reproduced by 
permission of the Royal Society of Chemistry.

This journal is © The Royal Society of Chemistry 2023. Apart from 
fair dealing for the purposes of research or private study for non-
commercial purposes, or criticism or review, as permitted under 
the Copyright, Designs and Patents Act 1988 and the Copyright 
and Related Rights Regulation 2003, this publication may only be 
reproduced, stored or transmitted, in any form or by any means, with 
the prior permission in writing of the Publishers or in the case of 
reprographic reproduction in accordance with the terms of licences 
issued by the Copyright Licensing Agency in the UK. US copyright law 
is applicable to users in the USA. 

Registered charity number: 207890

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 2

/2
3/

20
26

 1
:2

7:
48

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90080k


PERSPECTIVES

4317

MXene-based wearable supercapacitors and their
transformative impact on healthcare

Siavash Iravani* and Rajender S. Varma

4333

Connecting metal–organic cages (MOCs) for CO2

remediation

Javier Martı́-Rujas

COMMUNICATION

4344

Eco-friendly Egyptian blue (CaCuSi4O10) dye for
luminescent solar concentrator applications

Tharmakularasa Rajaramanan, Mansoureh Keykhaei,
Fatemeh Heidari Gourji, Punniamoorthy Ravirajan,
Meena Senthilnanthanan, Øyvind Frette and
Dhayalan Velauthapillai*

PAPERS

4349

Injectable gelatin microspheres for osteomyelitis
treatment: osteogenic and anti-inflammatory effect

Rui Zhang, Li Chen, Yijing Stehle, Mingyue Lin,
Chenxin Wang, Yufan Li, Min Huang, Yubao Li* and
Qin Zou*

This journal is The Royal Society of Chemistry 2023 Mater. Adv., 2023, 4, 4263–4271 | 4265

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 2

/2
3/

20
26

 1
:2

7:
48

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90080k


PAPERS

4369

Fabrication of nanoparticle assemblies with a
controlled number of constituent nanoparticles
by membrane emulsification using anodic porous
alumina

Takashi Yanagishita,* Kantaro Yuda, Toshiaki Kondo and
Hideki Masuda

4377

Pore size and electronic tuning in cerium-doped
CoFe-LDH for the oxygen evolution reaction

Parul Aggarwal, Bhupendra Singh and Amit Paul*

4390

Colorimetric sensing of calcium carbide over
banana peels using 5,50-dithiobis-(2-nitrobenzoic
acid) (DTNB) as a rapid chemoreceptor: a point of
care tool for food fraud analysis

Sonam Sonwal, Shruti Shukla,* Munirah Alhammadi,
Reddicherla Umapathi, Hemanth P. K. Sudhani,
Youngjin Cho* and Yun Suk Huh*

4400

Nanoclay-based conductive and electromagnetic
interference shielding properties of silver-decorated
polyaniline and its nanocomposites

Revanasiddappa Moolemane,* Haridasa Nayak,
Naveen Marudhachalam, Anantha Krishnan Coimbatore
Venkatasubramanian, Anirudh Raj Arunachalam Chandra,
Arun Murugappan Iyyappan and
Suresh Babu Naidu Krishna*

4266 | Mater. Adv., 2023, 4, 4263–4271 This journal is The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 2

/2
3/

20
26

 1
:2

7:
48

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90080k


PAPERS

4409

Novel synthesis of polyaniline/tellurium (PANI/Te)
nanocomposite and its EMI shielding behavior

Alok Kumar Yadav, Naeem Mohammad and
Pawan K. Khanna*

4417

Hierarchical porous-structured self-standing carbon
nanotube electrode for high-power lithium–oxygen
batteries

Jittraporn Saengkaew, Takashi Kameda and
Shoichi Matsuda*

4425

Design and screening of B–N functionalized
non-fullerene acceptors for organic solar cells
via multiscale computation

Rudranarayan Khatua and Anirban Mondal*

4436

Degradation suppression effect of amorphous-
hard-carbon-bundled Si-based negative electrode

Uran Tsunoda, Koji Hiraoka, Yoshikazu Kobayashi,
Takao Kunimi and Shiro Seki*

This journal is The Royal Society of Chemistry 2023 Mater. Adv., 2023, 4, 4263–4271 | 4267

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 2

/2
3/

20
26

 1
:2

7:
48

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90080k


PAPERS

4444

Additive engineering for high-performance
P3HT:non-fused ring electron acceptor organic
solar cell

Dou Luo, Lanqing Li, Erjun Zhou, Wai-Yeung Wong and
Aung Ko Ko Kyaw*

4455

A systematic study on synthesis parameters and
thermoelectric properties of tellurium nanowire
bundles

Yanmei Ren, Rongke Sun, Xue Yu, Ruoxi Wang,
Wusheng Zhang, Xiaodong Zhu, Yanqing Ma* and
Lei Ma*

4463

Ultrasound-driven fabrication of hybrid magnetic
tryptophan nanoparticles

Anshul Baral, Haiyan Zhu, Bradford A. Moffat,
Santanu Chattopadhyay, Francesca Cavalieri* and
Muthupandian Ashokkumar*

4472

Exploration of a NiFeV multi-metal compositional
space for the oxygen evolution reaction

Anagha Usha Vijayakumar, Jael George Mathew,
Anya Muzikansky, Hannah-Noa Barad* and
David Zitoun*

4268 | Mater. Adv., 2023, 4, 4263–4271 This journal is The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
O

ct
ob

er
 2

02
3.

 D
ow

nl
oa

de
d 

on
 2

/2
3/

20
26

 1
:2

7:
48

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90080k


PAPERS

4482

Probing crystal structures of dicarbamate phase
change materials to inform structural design

Samantha L. Piper, Craig M. Forsyth, Mega Kar,
Luke A. O’Dell, Jisheng Ma, Jennifer M. Pringle,
Douglas R. MacFarlane and Karolina Matuszek*

4494

Pressure-dependent comparative study of the
mechanical, electronic, and optical properties
of CsPbX3 (X = Cl, Br, I): a DFT study for
optoelectronic applications

M. Aktary,* M. Kamruzzaman* and R. Afrose

4509

Influence of alkali iodide fluxes on Cu2ZnSnS4

monograin powder properties and performance
of solar cells

Kristi Timmo,* Maris Pilvet, Katri Muska, Mare Altosaar,
Valdek Mikli, Reelika Kaupmees, Raavo Josepson,
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