Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

(cc)

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.

IN THIS ISSUE
ISSN 1463-9076 CODEN PPCPFQ 27(20) 10429-10898 (2025)

Cover

See Peter Gilch

et al,, pp. 10444-10455.
Image reproduced

by permission of

Pauline Morys from

Phys. Chem. Chem. Phys.,
2025, 27, 10444.

RESEARCH PAPERS

Substituted acridones: simple deep blue HIGHrISC 2 Al
' . . . Q s&. ° . LF
emitters in an aprotic environment y = oz ) AA
Deep blug:missiun M me Deep blue emission {
Matthias Jantz, David Klaverkamp, Lennart Bunnemann, Low FQY % 5 High FQY {
Martin Kleinschmidt, Constantin Czekelius and MSHElscosmo %6 B v

Peter Gilch* _ A
__\ o RN
. Meo_~_J_~_OMe \
- LI
i ] e
1 10 100 1000 Me 1 10 100 1000
delay time / ns delay time / ns

Polycyclic (anti)aromatic hydrocarbons: interstellar
formation and spectroscopic characterization of B
biphenylene and benzopentalene

Athena R. Flint, Vincent J. Esposito and
Ryan C. Fortenberry*

This journal is © the Owner Societies 2025 Phys. Chem. Chem. Phys., 2025, 27, 10431-10443 | 10431


http://rsc.li/pccp
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f
https://pubs.rsc.org/en/journals/journal/CP
https://pubs.rsc.org/en/journals/journal/CP?issueid=CP027020

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

{cc) X This aticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

View Article Online

g ROYAL SOCIETY
-~ OF CHEMISTRY

Advance your
career in science

with professional recognition that showcases
your experience, expertise and dedication

Stand out from the crowd
Prove your commitment
to attaining excellence in
your field

Gain the recognition

you deserve

Achieve a professional
qualification that inspires
confidence and trust

Unlock your

career potential

Apply for our professional
registers (RSci, RSciTech)
or chartered status
(CChem, CSci, CEnv)

Apply how

rsc.li/professional-development

Registered charity number: 207890


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

Experimental study of the effect of particle collision

on bubble dynamics behavior

Xiaoxiang Li, Ying Zhang, Weichen Tang, Xin Chen and
Fei Dong*

Large We of particle

Small We of particle 9

Capturing electronic substituent effect with
effective atomic orbitals

Gerard Comas-Vila and Pedro Salvador*

Electronic substituent effect using eff-AOs

i i

Inductive Resonance

BC,N monolayer as a high-performance anode
material for potassium-ion batteries

Jingguo Wang, Wenyuan Zhang, Yanling Si* and
Guochun Yang*

0.13 eV 0.13ev )

fI XI &

@ Fast ion diffusion

@) High storage capacity

Preparation of Ce** doped ZnO nanoparticles via a
wet chemical method and analysis of their local
structure

Hiroki Amano, Ryota Abe, Shotaro Watanabe,
Yuu Kusumoto and Yuko Ichiyanagi

This journal is © the Owner Societies 2025

Ascorbic acid
‘Wet Chemical method Amolp o 550

08> @

ZnCl, * 4H,0 Na,SiO, * 9H,0
CeCl, + 6H,0 KOH
Ce doped ZnO

Ce edge XANES

normlized sbsorptica /2.
normsizedabsorpbo /0.

prevent oxidation

Phys. Chem. Chem. Phys., 2025, 27,10431-10443 | 10433


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

Unlocking the sensing and scavenging potential of
Sc,CO, and Sc,CO,/TMD heterostructures for
phosgene detection

Julaiba T. Mazumder, Mohammed M. Hasan,
Fahim Parvez, Tushar Shivam, Dobbidi Pamu,
Alamgir Kabir, Mainul Hossain and Ravindra K. Jha*

y(H)  InSb
AIZOX p—

x(E) Sl;N; Q
(k) T —1

=

1S

2

e

(=]

2

<

<

0

45 50 55 0 65
Wavelength(um)

A dual-band mid-infrared polarization-insensitive
perfect absorber

Sijing Huang, Mousu Wan, Mingli Sun, Lin Lu,
Xiaogang Wang and Bijun Xu*

Introduce Intramolecular
Covalent Bond

ALY S>>>>>>>>>

Q e @ Efficient NIR-I1 emission O
o I
X @ Enhanced fluorescence quantum efficiency
f
@ @ Improved fluorescence brightness

Terminal phenyls locked

Highly rotatable

Improving the fluorescence brightness of NIR-II
fluorophores via intramolecular covalent bond
locking: a theoretical perspective

Lingling Dong, Yuying Du, Meina Zhang, Jiancai Leng,
Wei Hu* and Yujin Zhang*

— Graphene.
—— Graphene-N
—— Graphene-Au
—— Graphene-N-Au

Intensity (arb.scale)

n —— Experimental

Intensity (arb.scale)

20 40 60 80 100 120 140 160 180 200
Energy loss (meV)

10434 | Phys. Chem. Chem. Phys., 2025, 27, 10431-10443

A theoretical study on synergistic tuning of
graphene phonons via heteroatom modifications

Shuang Li, Lifeng Zhang, Langli Luo* and Xing Chen*

This journal is © the Owner Societies 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

Ideal strength and deformation mechanism in
inorganic halide double perovskite Cs,AgBiBrg

Xiaohan Liu, Yabin Ren, Shihao Wang, Yingzhuo Lun,
Bo Yang,* Bonan Zhu, Jiawang Hong* and Gang Tang*

14lm

Shear Stress (GPa)

- (111)[170]

. O Ag

IR 111

» OQCs

© Br

0.0 02 04 06
Shear Strain
Switchable half-metallicity in anti-ferromagnetic Ay B M
- 0.06
bilayer NbS, o006
0.04
. . . . 10.05
Zhifan Zheng, Shili Yang, Shaohui Yu,* Tengfei Cao, g %% a Toos T
i , i u iu 3 B
Xiaohong Zheng,* Weiyang Wang and Yushen L S 0 &
5 00l 1003 &
-0.04} 109
-0.06 . oo
L L | L L L 0
o 1 2 3 4 5 6 7 8 9
Reaction Path
. . . QAHICI=3
Novel mixed topological state in monolayer S %
MnSbO; A 30 L .
QAHICI=1 20 ,”/\\ \\\
. . . ) Out-of-plane M P 150 // \S) N 30
Yanzhao Wu, Li Deng, Junwei Tong, Xiang Yin, A 10 J S A
Gaowu Qin and Xianmin Zhang* tiind pdmesel % b \ |
XSO( E‘ 041 180 ) . 0
o 1 1
10 \ JN2 /
With mirror  half metal \ 4
symmetry sl 210 N (?\ L7 /330
In-plane M RS ~L_ _‘,’ -X
Break mirror = 240 300
symmetry o 30 270

ReaxFF-nn: a reactive machine-learning potential in
GULP/LAMMPS and its applications in the thermal
conductivity calculations of carbon nanostructures

Zhong-Hao Ye, Jia-Hua Liu, Chuan-Guo Chai,

Yu-Shi Wen, Shou-Xin Cui, Gui-Qing Zhang,
Ke-Jiang Li, Feng Guo* and Xiao-Chun Wang*

This journal is © the Owner Societies 2025

89

Phys. Chem. Chem. Phys., 2025,

Z(om)

27,10431-10443 | 10435


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

(cc)

RESEARCH PAPERS

View Article Online

@ Carbon ) Hydrogen @ Nitrogen
© Fluorine  Sulfur @ Oxygen® Chlorine
20

<«—— Stability ——>
28 °C W ssmmmm 90 °C Sgn(Aa)p ()

Surfactant-free microemulsion as a fluid scaffold
for the thermal stabilization of lysozyme

Manvir Kaur, Manpreet Singh, Rajwinder Kaur,
Navdeep Kaur, Pratap. K. Pati and Tejwant S. Kang*

The nucleation and growth of methane hydrates in
the presence of phenylalanine and tryptophan: a
comparative molecular dynamics simulation study

Aashu, Shivam Rawat and C. N. Ramachandran*

Energy (eV)
“ e = N

[

Exploring the electronic properties and quantum
capacitance of the square-octagon lattice for
advanced electronic and energy storage
applications

Erfan Norian, Mona Abdi and Bandar Astinchap*

Site occupancy

@

CO; pressure (bar)

10436 | Phys. Chem. Chem. Phys., 2025, 27, 10431-10443

A comparative study of CO, adsorption in a series
of zeolites

Loic Bénariac-Doumal,* Irena Deroche, Habiba Nouali,
Jean-Louis Paillaud, Taylan Ors, Andrew N. Fitch and
Catherine Dejoie*

This journal is © the Owner Societies 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

Tunable electronic and optical properties of the
MoTe,/black phosphorene van der Waals
heterostructure: a first-principles study

Qing Chu, Bo Peng,* Lei Yuan, Yuming Zhang,
Renxu Jia and Lianbi Li

Absorption (10%m™)

d

B 3
Energy (eV)

Effect of Mg/Al doping at the Co site on the
structural and electrochemical performance of
LiCoO, cathode materials

Yubai Li, Zheng Wei, Sumei Wu,* Yao Liang, Xiang Liu,
Yang Wen, Weiwei Jiang, Tengfei Lu, Yan Cui and

Voltage(V)
- N w s

378V

401V 404V Ea=0.40 eV

o 04 Mg

g 03

00 02 04 06 08 L0

LiCo0,

MgLiCoO,  AKLICoO, Path Coordinate

08 Ea=0.42 eV

Diffusion Path G

Zhihua Zhang* °Leo c gl Al
©® Co O wMmgal | E::
a b n.nﬂo 02 04 06 08 10
) ’ l’alh‘ Conr‘dinal‘e ’
First-principles investigation of auxetic piezoelectric
effect in nitride perovskites Conventional Type | auxetic Type Il auxetic
piezoelectric effect piezoelectric effect piezoelectric effect
Yanting Peng, Zunyi Deng, Siyu Song, Gang Tang* and |
Jiawang Hong*
E E E

ScMoN,

LaMoN,, LaWN, ScWN,, YMoN,, YWN,

Transition-metal-embedded boron-doped graphene
for reduction of CO, to HCOOH

Sudatta Giri, Purushothaman Manivannan and
Debolina Misra*

This journal is © the Owner Societies 2025

Sc| Ti] VI Cr| Mn|

k Fe|CoI

Ni|Cu| Zn|

v

Phys. Chem. Chem. Phys., 2025, 27, 10431-10443 | 10437


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

vow

y scan
_— >

©
—»{>X|<— 0.05mm

|
0.00 mm

CO coverage of Pt bridge sites

Oxidizability of the PtRu NSA

1.40 mm

Ru 3d signal intensity [a.u.]

o

y [mm]

T T T T T T
02 04 06 08 10 12 14

Effect of the Ru concentration on the CO tolerance
and the oxidizability of a composition spread
PtRu/Pt(111) near-surface alloy

Valentin Schwaab, Fabian Dull, Phiona Bachmann,
Felix Hemauer, Hans-Peter Steinrtick and
Christian Papp*

Na- Discharge
i

DMSP
Algorithm

DFT Na,PS,CL¥
A d 5 412
AIMD node JNa PS-Cl

CALYPSO
Code

o4«

4 (<
e SES 7

AN
a"wk=0425msh

Cathode

7 G sson=0-67mSicm
) W

e v B =t

Wy
a A cw§ i57

// Discharge

Design of sodium superionic conductors based
on multiple crystal structure prediction methods

Xiangti Zhan, Ziang Ren, Jinsen Zhang, Shihui Zou,
Huadong Yuan, Jianmin Luo, Yujing Liu, Jianwei Nai,
Peng Shi, Yao Wang* and Xinyong Tao

Engineering electronic structures of Nbgl,
superatomic clusters by metal atom
incorporation: a first-principles study

Dolan Acharya, Soumyadeep Bhattacharyya,
Renna Shakir and J. Karthikeyan*

0.010

0.005 |

Cation  Anion Vacancy

0.5 1.0
x/L

10438 | Phys. Chem. Chem. Phys., 2025, 27, 10431-10443

Electrochemical-mechanical model of the space
charge zone at the interface

Fugian Yang* and Erwin Huger

This journal is © the Owner Societies 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

Band alignment and optoelectronic characteristics 35 =
of blue phosphorene/SbN van der Waals __ 304 m e
heterostructures = 25- - '

2 20-
Mengge Li, Yuhua Zhang, Yufei Wang, Weiguang Chen, 2 454
Liying Zhang* and Yanwei Luo* g‘, 104

g s

0=
0 1 2 3 4 5
Photon energy (eV)

Systematic improvement of redox potential
calculation of Fe(m)/Fe(n) complexes using a
three-layer micro-solvation model ) c IelE SISt

Hassan Harb and Rajeev Surendran Assary*

Outer H,0 - Single Point

Inner H,0 - Optimization

Symmetry-breaking photoinduced charge transfer S
state in a near-IR absorbing meso-linked BODIPY W é7o-174 ps
dimer 5, L= ~\ .
ISC
Fariyad Ali, Elizabeth Gehrmann, Tianyi Zhang,
Qasim Qayyum Kashif, Robbyn K. Anand, -
David Lee Phillips* and Arthur H. Winter* 5ns
Syt 4
Deciphering the electronic structure Py 2 R p
and conformational stability of 4 8 ‘gee ?%ﬁ’
2-pyridinecarboxaldehyde . > f) ?
,)‘)‘,.‘,Ji,
Hyojung Kim, Sung Man Park and Chan Ho Kwon* /’3'\‘4 ?
V2o "

This journal is © the Owner Societies 2025

i e T T T T T |
76500 77000 77500 78000 78500 79000 79500 80000
VUV photon energy (cm™)

Phys. Chem. Chem. Phys., 2025, 27,10431-10443 | 10439


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

o OO, AN, Two-dimensional n/p type carriers at the interface
s ol of LaAlOz/KTaOs heterostructures
5B 4
22 4 Yirong Geng, Zuhui Hu, Chang Liu, Ruiling Gao,
23 of Hui Zhang,* Le Fang* and Wei Ren*
£5 af
28 4f
=

S} -

-10 L L L L L L .

-10 0 10 20 30 40 50 60 70 80

Distance(A)
Strain trailing band engineering and phonon
p— transport of high ZT ZrCoBi half-Heusler alloy:

%107 2107 3x107
Carrier concentration (cm™)

ZrCoBi half-Heusler

X107 2x10%  3x10%
Carrier concentration (cm™)

a mechanistic understanding from first principles

Suman Mahakal, Avijit Jana, Subrata Jana* and
Prasanjit Samal

Combinatorial Optimization

Stability of multi-cage water structures

Mikhail V. Kirov

e

High ignition delay time 3

+

Fatty acid methyl esters

Reduce
ignition delay time *

Dual-fuel

L_, combustion strategy

Reduce
autoignition temperature

J

High autoignition temperature

10440 | Phys. Chem. Chem. Phys., 2025, 27,10431-10443

Implications of amino cross-reactions for the
ignition characteristics of ammonia-blended typical
small saturated and unsaturated fatty acid methyl
esters

Haixing Deng, Sihao Wang, Li Fu and Hongbo Ning*

This journal is © the Owner Societies 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

Molecular dynamics simulations of atmospherically
relevant molecular clusters: a case study of nitrate
ion complexes

Christopher David Daub,* Theo Kurtén and
Matti Rissanen

1 10

catechol

= 0500102 05 I 2 5 10 20
1001000 10000 1e+03 gl
t/ps E/Vpm

The effects of Al on the hydrogen storage
properties of V from first-principles calculations

Jutao Hu,* Xiaoging Li and Stephan Schénecker*

z
HE

T
3 TIVZANbHE
TiZNbHITa

Average M-H -ICOHP (¢V/bond)

R=0.09
o ] E} W e 20 TiVNb

Desorption enthalpy (K¥/mol Hy) TiZAVMoNb

(a)

R=0.44 cr
T % 0 S B m Voehlog
Desorption enthalpy (KJ/mol 1) w

(®)

Delineating the multifunctional performance of
Janus WSSe with nonmetals in water splitting and
hydrogen fuel cell applications via first-principles
calculations

Deepak Arumugam, Divyakaaviri Subramani,
Shamini Pazhani Beena and Shankar Ramasamy*

@ <

HER

) <>

Heat

Pressure-induced superconductivity in ternary
yttrium borohydride systems

Wen-Hua Yang,* Hui-Juan Sun, Xia Wang,

Yue-Hang Dong, Wei Zhang, Wen-Cai Lu,
K. M. Ho and C. Z. Wang*

This journal is © the Owner Societies 2025

Phys. Chem. Chem. Phys., 2025, 27,10431-10443 | 10441


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

RESEARCH PAPERS

View Article Online

Discharge capacity (mAh/g)

00 |

—9— NMM955-725°C-20h
—0— NMM955-775°C-20h
—9— NMM955-750°C-20h
—9— NMM955-750°C-16h
—9— NMM955-750°C-24h

20 40

60 80 100

Cycle numbers

Cobalt-free cathode material LiNig9Mng 0sMgo 0502
with high cycle stability synthesized via the
homogeneous co-precipitation method

Jiatai Wang,* Xi Wen, Yan Tan and Yuanyuan Li

AE eV

Reducing the excessive exoergicity through a
helically locked tether-driven approach for
high-efficiency singlet fission chromophores

Qing Li, Lingyi Meng,* Luyao Liu, Ziang Nan, Zhu Zhuo,
Wei Wang and Yougui Huang*

2.0

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Magnetic moment(pg/Fe)

(cc)

1.8

F1.6
148
=3
2
F1.2 8
=
- 3
102
0.8

| 0.6

0.4

400 500 600

700 800

A planar Fe,B monolayer with room temperature
antiferromagnetism

Wanting Han, Xu Yan, Ying Liu, Han Fu, Mingyang Sun,
Xinrong Li, Dandan Wang, Lihua Yang* and Xin Qu*

10442 | Phys. Chem. Chem. Phys., 2025, 27,10431-10443

On-surface chemistry of Pb(i) tetraphenylporphyrin
on Au(111): reversible metalation, thermal
degradation, and formation of a covalent

organic framework

Jan Herritsch, Cong Guo, Lukas J. Heuplick,
Mark Hutter, Qitang Fan, Florian MUnster,
Stefan R. Kachel, Malte Zugermeier and

J. Michael Gottfried*

This journal is © the Owner Societies 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f

Open Access Article. Published on 21 May 2025. Downloaded on 11/24/2025 12:55:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

RESEARCH PAPERS

View Article Online

A general, robust framework for determining the
key species that forewarns sudden transitions in
biological circuits

Dinesh Kashyap, Taranjot Kaur, Partha Sharathi Dutta and
Sudipta Kumar Sinha*

This journal is © the Owner Societies 2025

G, Checkpoint

Far e ooy

Close
\:"““

Actve Inactve o
lcaczcycin® cdc2eyeing Tiopng

Phys. Chem. Chem. Phys., 2025, 27,10431-10443 | 10443


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5cp90100f



