
EDITORIAL

3185

Materials Horizons Emerging Investigator Series:
Professor Milad Kamkar, Multiscale Materials Design
Center, University of Waterloo, Canada

REVIEWS

3188

Self-assembled monolayers for tin perovskite solar
cells: challenges and opportunities

Pengyu Yan, Cheng Wu, Huanhuan Yao, Hongju Qiu and
Feng Hao*

IN THIS ISSUE
ISSN 2051–6347 CODEN MHAOAL 12(10) 3173–3560 (2025)

Cover
See Yimin Xuan
et al., pp. 3320–3331.
Image reproduced
by permission of
Yimin Xuan from
Mater. Horiz.,
2025, 12, 3320.

Inside cover
See Junichiro Shiomi
et al., pp. 3332–3340.
Image reproduced
by permission of
Junichiro Shiomi
from Mater. Horiz.,
2025, 12, 3332.

Materials Horizons

rsc.li/materials-horizons

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 2025 Mater. Horiz., 2025, 12, 3175–3184 | 3175

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

9 
M

ay
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

1/
25

/2
02

5 
7:

13
:4

7 
A

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-horizons
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90061a
https://pubs.rsc.org/en/journals/journal/MH
https://pubs.rsc.org/en/journals/journal/MH?issueid=MH012010


Registered charity number: 207890

Fundamental questions
Elemental answers

rsc.li/EESCatalysis

Exceptional research on energy 
and environmental catalysis

Open to everyone. Impactful for all

EES Catalysis GOLD
OPEN

ACCESS

EY_EES Catalysis CW advert 210x275mm withOUT strap_PRINT.indd   1 11/05/2022   12:55:34

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

9 
M

ay
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

1/
25

/2
02

5 
7:

13
:4

7 
A

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/d5mh90061a


REVIEWS

3201

Wide-temperature solid polymer electrolytes: Li+

coordination structure, ionic transport and
interphases

Qingqing Zhou, Minfeng Chen, Junjie Lu, Bifu Sheng,
Jizhang Chen,* Qiaobao Zhang* and Xiang Han*

3234

Recent advances in lead-free carbon supported
perovskites based on Z-scheme and S-scheme
heterojunctions for photocatalytic energy
conversion

Ritika Soni, Vatika Soni, P. E. Lokhande, Deepak Kumar,*
Nabisab Mujawar Mubarak,* Seepana Praveenkumar,
Raj Kumar, Kulwinder Singh, Udayabhaskar Rednam,
Radhamanohar Aepuru and
Krishnamoorthy Shanmugaraj

3267

Advances in small droplets manipulation on
bio-inspired slippery surfaces: chances and
challenges

Wenhao Zhang, Xiaobo Wang and Zhiguang Guo*

3286

Recent advances in metal single-atom catalysts
for ammonia electrosynthesis

Zhaole Lu, Jijie Zhang, Yuting Wang, Yifu Yu* and
Lingjun Kong*

This journal is The Royal Society of Chemistry 2025 Mater. Horiz., 2025, 12, 3175–3184 | 3177

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

9 
M

ay
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

1/
25

/2
02

5 
7:

13
:4

7 
A

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/d5mh90061a


REVIEWS

3301

Enhanced biochemical sensing using metallic
nanoclusters integrated with metal–organic
frameworks (NCs@MOFs): a comprehensive review

Sameera Sh. Mohammed Ameen,* Khalid M. Omer,*
Farzaneh Shalileh and Morteza Hosseini*

COMMUNICATIONS

3320

Dissolvable molecular bridges promoting buried
interface modification for high-performance
inverted perovskite solar cells

Ruixiong Hu, Likai Zheng, Bin Huang and Yimin Xuan*

3332

Experiment-in-loop interactive optimization of
polymer composites for ‘‘5G-and-beyond’’
communication technologies

Bin Xu, Touchy Abeda Sultana, Koki Kitai, Jiang Guo,
Toyomitsu Seki, Ryo Tamura, Koji Tsuda and
Junichiro Shiomi*

3341

Electric field-dependent thermal conductivity of
relaxor ferroelectric PMN-33PT through changes
in the phonon spectrum

Delaram Rashadfar, Brandi L. Wooten* and
Joseph P. Heremans*

3178 | Mater. Horiz., 2025, 12, 3175–3184 This journal is The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

9 
M

ay
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

1/
25

/2
02

5 
7:

13
:4

7 
A

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/d5mh90061a


COMMUNICATIONS

3349

A medium bandgap dimeric acceptor with a high
open-circuit voltage for efficient organic solar cells

Baofa Lan, Shaohui Yuan, Yanyi Zhong, Wenkai Zhao,
Jia Wang, Wendi Shi, Guankui Long,* Oleg A. Rakitin,
Jiangbin Zhang, Kai Han,* Bin Kan* and
Yongsheng Chen

3358

Micromechanical finite element modeling
of crystalline lipid-based materials:
monoglyceride-based oleogels and
their composites

Patrick Grahn,* Petri Lassila and Fabio Valoppi

3368

Achieving exceptional energy storage performance
in PbHfO3 antiferroelectric ceramics through defect
engineering design

Jiawen Hu, Zhixin Zhou, Ling Lv, Wei Zhang, Sen Chen,
Jinjun Liu, Peng Li, Ning Liu,* Tao Zeng* and
Zhongbin Pan*

3378

Organic–inorganic hybridisation strategy for
synthesizing durable colored superamphiphobic
coatings

Molan Guo, Siyu Zhang, Huayang Zhang, Tianqi Wei,
Guangyi Tian, Wen Si and Zhiguang Guo*

This journal is The Royal Society of Chemistry 2025 Mater. Horiz., 2025, 12, 3175–3184 | 3179

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

9 
M

ay
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

1/
25

/2
02

5 
7:

13
:4

7 
A

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/d5mh90061a


COMMUNICATIONS

3388

Sieging tumor cells using an amorphous ferric
coordination polymer

Yanli Li, Ruoqi Zhang, Yuanye Dang, Yongyu Liang,
Lulu Wang, Na Chen, Luwen Zhuang,* Wen Liu* and
Teng Gong*

3399

Semiconducting liquid crystalline dispersions with
precisely adjustable band gaps and polarized
photoluminescence

Tingting Zhou, Penghao Guo, Xuelian Jiang,
Hongbo Zhao, Qing Zhang and Pei-Xi Wang*

3408

Machine-learning accelerated prediction of
two-dimensional conventional superconductors

Thalis H. B. da Silva, Théo Cavignac,
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