
REVIEWS

2732

A review of stimuli-responsive polymer-based
gating membranes

Stefanie Uredat, Aditi Gujare, Jonas Runge,
Domenico Truzzolillo, Julian Oberdisse* and
Thomas Hellweg*

2745

The effect of charged particle irradiation on the
transport properties of bismuth chalcogenide
topological insulators: a brief review

Abhirami S,* E. P. Amaladass,* S. Amirthapandian,
C. David and Awadhesh Mani*

IN THIS ISSUE
ISSN 1463–9076 CODEN PPCPFQ 26(4) 2707–3668 (2024)

PCCP

Physical Chemistry Chemical Physics – An international journal

rsc.li/pccp

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.

Inside cover
See Miriam Arak Freedman
et al., pp. 2887–2894.
Image reproduced
by permission of
Danielle Zemba from
Phys. Chem. Chem. Phys.,
2024, 26, 2887.

Cover
See Xiaoyu Wang,
Michael J. Servis
et al., pp. 2877–2886.
Image reproduced by
permission of Argonne
National Laboratory,
managed and operated by
UChicago Argonne, LLC,
for the U.S. Department of
Energy under Contract No.
DE-AC02-06CH11357 from
Phys. Chem. Chem. Phys.,
2024, 26, 2877.

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 | 2709

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/pccp
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4cp90018a
https://pubs.rsc.org/en/journals/journal/CP
https://pubs.rsc.org/en/journals/journal/CP?issueid=CP026004


Editor-in-chief

Russell J Cox 
Leibniz Universität Hannover, Germany

@RSC_Adv

At the heart of open access for
the global chemistry community

Submit your work now
rsc.li/rsc-advances

Registered charity number: 207890

We stand for:

Breadth We publish work in all 
areas of chemistry and reach a 
global readership

Quality Research to advance the 
chemical sciences undergoes 
rigorous peer review for a trusted, 
society-run journal

Affordability Low APCs, discounts 
and waivers make publishing open 
access achievable and sustainable

Community Led by active 
researchers, we publish quality 
work from scientists at every 
career stage, and all countries

RSC 
Advances

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


PERSPECTIVES

2768

Energy level measurement for organic
semiconductors

Xuehua Zhou,* Shixing Yang, Qingxia Li,
Guoliang Bai, Chunhua Wang and Chao Han*

2780

The dynamic nature of natural and fatty acid
modified calcite surfaces

Per M. Claesson,* Natalia A. Wojas,* Robert Corkery,
Andra Dedinaite, Joachim Schoelkopf and Eric Tyrode

2806

Glycyrrhizic acid aggregates seen from a synthetic
surfactant perspective

Peter Fischer* and Viviane Lutz-Bueno*

2815

Natural resonance-theoretic conceptions of
extreme electronic delocalization in soft materials

Frank Weinhold* and Eric D. Glendening

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 | 2711

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


PERSPECTIVES

2823

Physics, electrochemistry, chemistry, and
electronics of the vanadium redox flow battery
by analyzing all the governing equations

Clifford M. Krowne

COMMUNICATIONS

2863

Single-domain Fe2CoGa0.5Al0.5 Heusler alloy
nanoparticles with enhanced properties

Manisha Srivastava, Gajendra S. Bisht and
Ananthakrishnan Srinivasan*

2870

Solutocapillary transport of oxygen bubbles in a
diffusion-bubbling membrane core

Valery V. Belousov* and Sergey V. Fedorov

RESEARCH PAPERS

2877

Solvent effects on extractant conformational
energetics in liquid–liquid extraction: a simulation
study of molecular solvents and ionic liquids

Xiaoyu Wang,* Srikanth Nayak, Richard E. Wilson,
L. Soderholm and Michael J. Servis*

2712 | Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 This journal is the Owner Societies 2024

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

2887

Experimental phase diagram and its temporal
evolution for submicron 2-methylglutaric acid and
ammonium sulfate aerosol particles

Qishen Huang, Kiran R. Pitta, Kayla Constantini,
Emily-Jean E. Ott, Andreas Zuend and
Miriam Arak Freedman*

2895

Ion current rectification properties of
non-Newtonian fluids in conical nanochannels

Lei Tang, Yu Hao, Li Peng, Runxin Liu, Yi Zhou and
Jie Li*

2907

An OrthoBoXY-method for various alternative box
geometries

Johanna Busch and Dietmar Paschek*

2915

The plasmonic effect of Cu on tuning CO2

reduction activity and selectivity

Jing Xue, Zhenlin Chen, Kun Dang, Lei Wu, Hongwei Ji,
Chuncheng Chen, Yuchao Zhang* and Jincai Zhao

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 | 2713

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

2926

Computational investigation of copper-mediated
conformational changes in a-synuclein dimer

Loizos Savva and James A. Platts*

2936

Experimental determination of solvation free energy
of protons in non-protic ionic liquids using Raman
spectroscopy

Aurelie Rensonnet and Cedric Malherbe*

2945

Internal conversion induced by external electric and
magnetic fields

R. R. Valiev,* R. T. Nasibullin, B. S. Merzlikin,
K. Khoroshkin, V. N. Cherepanov and D. Sundholm

2951

Sensing platform for the highly sensitive detection
of catechol based on composite coupling with
conductive Ni3(HITP)2 and nanosilvers

Yuandong Xu,* Yingying Ben, Lili Sun, Jishan Su,
Hui Guo, Rongjia Zhou, Yaqing Wei, Yajun Wei,
Yongjuan Lu, Yizhan Sun and Xia Zhang*

2714 | Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 This journal is the Owner Societies 2024

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

2963

Is 1-methylcytosine a faithful model compound for
ultrafast deactivation dynamics of cytosine
nucleosides in solution?

Chensheng Ma,* Qingwu Xiong, Jingdong Lin,
Xiaoyan Zeng, Mingliang Wang and Wai-Ming Kwok*

2973

A bicomponent synergistic MoxW1�xS2/aluminum
nitride vdW heterojunction for enhanced
photocatalytic hydrogen evolution: a first
principles study

Liang Xu,* Can Li, S. X. Xiong,* Shuaihao Tang,
Zhiqiang Xu, Lei Cao, Ji Tao, Ying Zhang,
Kejun Dong* and Ling-Ling Wang

2986

Exploring the stability and aromaticity of rare earth
doped tin cluster MSn16

� (M = Sc, Y, La)

Jin-Kun Zeng, Huai-Qian Wang,* Hui-Fang Li,
Hao Zheng, Jia-Ming Zhang, Xun-Jie Mei,
Yong-Hang Zhang and Xun-Lei Ding

2995

Unravelling the mechanism of polarization transfer
from spin-1/2 to spin-1 system in solids

Ekta Nehra and Manoj Kumar Pandey*

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 | 2715

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

3008

Study on interface engineering and chemical
bonding of the ReS2@ZnO heterointerface for
efficient charge transfer and nonlinear optical
conversion efficiency

Xin-Yu Zheng, Hong-Yu Li, Bing-Yin Shi, Hong-Xu Cao,
Yu Liu and Hai-Tao Yin*

3020

Electron transfer reaction of TEMPO-based organic
radical batteries in different solvent environments:
comparing quantum and classical approaches

Souvik Mitra, Andreas Heuer and Diddo Diddens*

3029

Exceptional metal–semiconductor–metal transition
of lead apatites via oxygen defect tuning

Zhijing Huang, Xiaojian Ni, Hao Huang, Yusong Tu,*
Zonglin Gu* and Shuming Zeng*

3036

Thermal evolution of a polymer–nanoparticle
binary mixture

Sanjay Kumar, Sangram K. Rath, Ashwani Kushwaha,
S. K. Deshpande, T. Umasankar Patro and
G. Harikrishnan*

2716 | Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 This journal is the Owner Societies 2024

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

3044

Encapsulation of Co nanoparticles with single-
atomic Co sites into nitrogen-doped carbon for
electrosynthesis of hydrogen peroxide

Kun Li, Yanyan Sun,* Ziwei Zhao and Ting Zhu*

3051

The role of urea in formation of the sodium acetate
trihydrate (SAT)–urea eutectic liquid: a neutron
diffraction and isotopic substitution study

Emily L. Byrne, Sanskrita Madhukailya,
Oliver L. G. Alderman, Marijana Blesic and
John D. Holbrey*

3060

Tracking carbon dioxide adsorbate intramolecular
dynamics in pure silica zeolite Silicalite-1 by in situ
Raman scattering

Dimitar V. Tzankov and Peter A. Georgiev*

3069

Terminal crystalline solid solutions, solubility
enhancements and T–X phase diagram of
salicylic acid – 4-hydroxybenzoic acid

Yongjian Wang, Francesco Ricci, Brian Linehan and
Fredrik L Nordstrom*

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 | 2717

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

3081

High-resolution infrared spectroscopy of jet
cooled cyclobutyl in the a-CH stretch region:
large-amplitude puckering dynamics in a
4-membered ring radical

Ya-Chu Chan and David J. Nesbitt*

3092

Prediction of a two-dimensional high Curie
temperature Weyl nodal line kagome semimetal

Jie Li, Xiao-Tian Wang, Ya-Qing Chen, Yu-Hao Wei,
Hong-Kuan Yuan and Chun-Ling Tian*

3101

How the nature and charge of metal cations affect
vibrations in acetone solvent molecules

Apakorn Phasuk, Joel Lemaire, Vincent Steinmetz,
Philippe Maı̂tre and Ricardo B. Metz*

3110

Prediction of transition metal carbonitride
monolayers MN4C6 (M = Cr, Mn, Fe, and Co) made
up of a benzene ring and a planar MN4 moiety

Tong Liu, Bingxin Liu, Miao Gao, Xun-Wang Yan* and
Fengjie Ma*

2718 | Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 This journal is the Owner Societies 2024

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

3117

Structural and electronic changes in the Ni13@Ag42

nanoparticle under surface oxidation: the role of
silver coating

R. H. Aguilera-del-Toro,* F. Aguilera-Granja and A. Vega

3126

Prediction of toluene/water partition coefficients
of SAMPL9 compounds: comparison of the
molecular dynamics force fields GAFF/RESP
and GAFF/IPolQ-Mod + LJ-fit

Miriam Sprick and Gabriele Raabe*

3139

A model analysis of centimeter-long electron
transport in cable bacteria

Jasper R. van der Veen,* Stephanie Valianti,
Herre S. J. van der Zant, Yaroslav M. Blanter and
Filip J. R. Meysman*

3152

Exclusive ion recognition using host–guest
sandwich complexes

Nitesh Kumar

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 2709–2731 | 2719

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
0/

18
/2

02
4 

12
:2

3:
55

 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/d4cp90018a


RESEARCH PAPERS

3159

Equibiaxial strain regulates the electronic structure
and mechanical, piezoelectric, and thermal
transport properties of the 2H-phase
monolayers CrX2 (X = S, Se, Te)

Shao-Bo Chen,* San-Dong Guo, Wan-Jun Yan,
Xiang-Rong Chen* and Hua-Yun Geng

3168

Theoretical investigation of nucleophilic
substitution reaction of phenyl carbonyl
isothiocyanates with pyridines in gas and
polar aprotic solvent

Keshab Kumar Adhikary,* Francis Verpoort and
Philippe M. Heynderickx*

3184

Higher hydrogen fractions in dielectric polymers
boost self-healing in electrical capacitors

Vitaly V. Chaban* and Nadezhda A. Andreeva

3197

Activation of H2 using ansa-aminoboranes: solvent
effects, dynamics, and spin hyperpolarization

Karolina Konsewicz, Gergely Laczkó, Imre Pápai and
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