
REVIEWS

1499

Addressing electronic and dynamical evolution of
molecules and molecular clusters: DFTB simulations
of energy relaxation in polycyclic aromatic
hydrocarbons

Mathias Rapacioli,* Maysa Yusef Buey and
Fernand Spiegelman

1516

Perovskites as oxygen storage materials for
chemical looping partial oxidation and reforming
of methane

Yuelun Li, Mingyi Chen, Lei Jiang, Dong Tian* and
Kongzhai Li*

IN THIS ISSUE
ISSN 1463–9076 CODEN PPCPFQ 26(3) 1467–2706 (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 Mathias Rapacioli
et al., pp. 1499–1515.
Image reproduced
by permission of
Mathias Rapacioli
and CNRS-5626 from
Phys. Chem. Chem. Phys.,
2024, 26, 1499.

Cover
See Olaf Brummel,
Josef Myslivec̆ek
et al., pp. 1630–1639.
Image reproduced
by permission of
Josef Myslivec̆ek from
Phys. Chem. Chem. Phys.,
2024, 26, 1630.

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 1469–1498 | 1469

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

7 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
1/

19
/2

02
5 

3:
51

:0
0 

PM
. 

 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/d4cp90012j
https://pubs.rsc.org/en/journals/journal/CP
https://pubs.rsc.org/en/journals/journal/CP?issueid=CP026003


Registered charity number: 207890

NEW
 

JOURNAL

Fundamental questions
Elemental answers

rsc.li/RSCSus

Dedicated to sustainable 
chemistry and new solutions

For an open, green and inclusive future

RSC Sustainability GOLD
OPEN

ACCESS

SU_RSC Sustainability CW advert 210x275mm with strap_PRINT.indd   1 24/02/2023   10:10:38

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

7 
Ja

nu
ar

y 
20

24
. D

ow
nl

oa
de

d 
on

 1
1/

19
/2

02
5 

3:
51

:0
0 

PM
. 

 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/d4cp90012j


REVIEWS

1541

Graphyne and graphdiyne nanoribbons: from their
structures and properties to potential applications

Qiaohan Liu, Xiaorong Wang, Jing Yu* and
Jingang Wang*

PERSPECTIVES

1564

An environmental impact statement for molecular
anions

Jack Simons

1587

Unraveling the ultrafast dynamics of
thermal-energy chemical reactions

Matthew S. Robinson and Jochen Küpper*
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desorption over 3d TM-anchored BC3N2 monolayer

Long Lin, Kun Xie and Chaozheng He*

2093

High-throughput computational materials screening
of transition metal peroxides

Yin-Hui Peng, Chang-Chun He, Yu-Jun Zhao and
Xiao-Bao Yang*

2101

Coupling polaritons in near-field radiative heat
transfer between multilayer graphene/vacuum/
a-MoO3/vacuum heterostructures

Jihong Zhang, Xiaohu Wu,* Yang Hu, Bing Yang,
Haotuo Liu and Qilin Cai*

2111

Flagellar motor protein-targeted search for the
druggable site of Helicobacter pylori

Vaishnavi Tammara, Ruchika Angrover, Disha Sirur and
Atanu Das*
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2127

Widening of the fundamental gap in cluster GW for
metal–molecular interfaces

Štěpán Marek* and Richard Korytár

2134

Toward intrinsic ultra-high-temperature
ferromagnetism in a CrAuTe2/graphene
heterosystem

Chaobin Jia, Chao Jin, Puyuan Shi, Jingjuan Su,
Yungeng Zhang,* Xianghong Niu* and Bing Wang*

2140

Electron-induced hydroamination of ethane as
compared to ethene: implications for the reaction
mechanism

Hannah Boeckers, Martin Philipp Mues,
Jan Hendrik Bredehöft and Petra Swiderek*

2153

How machine learning can extend electroanalytical
measurements beyond analytical interpretation

Aashutosh Mistry,* Ian D. Johnson, Jordi Cabana,
Brian J. Ingram* and Venkat Srinivasan*
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2168

Giant tunnel resistance effect in (SrTiO3)2/(BaTiO3)4/
(CaTiO3)2 asymmetric superlattice with enhanced
polarization

Xiubing Zhang, Haoming Wei,* Yangqing Wu,
Tengzhou Yang and Bingqiang Cao*

2175

Multifunctional aqueous polyurethanes with high
strength and self-healing efficiency based on
silver nanowires for flexible strain sensors

Haibin Niu, Jiaqi Li, Xin Song, Kaiyang Zhao, Li Liu,*
Chao Zhou and Guangfeng Wu*

2190

Interstitial or interstitialcy: effect of the cation size
on the migration mechanism in NaSICON materials

Judith Schuett, Johanna Schillings and Steffen
Neitzel-Grieshammer*

2205

Theoretical investigations into the bonding and
separation properties of non-rigid, partially rigid,
and rigid ligands derived from Et-Tol-PTA with
trivalent lanthanides and actinides

Shouqiang Wu and An Yong Li*
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Reactions of N2O and CO on neutral Rh10On

clusters: a density functional study

Vikram Muman, Alex Tennyson-Davies, Oihan Allegret
and Matthew A. Addicoat*

2228

Interactions and reactivity in crystalline
intermediates of mechanochemical cyclorhodation
reactions

Sara Gómez,* Santiago Gómez, Natalia Rojas-Valencia,
José G. Hernández, Karen J. Ardila-Fierro,
Tatiana Gómez, Carlos Cárdenas, Cacier Hadad,
Chiara Cappelli and Albeiro Restrepo*

2242

Comparison of carrier doping in ZnSnO3 and
ZnTiO3 from first principles

Jing Li, Jing Su, Qing Zhang, Changfeng Fang* and
Xiaohui Liu*

2249

First-principles study of the discharge
electrochemical and catalytic performance of the
sulfur cathode host Fe0.875M0.125S2 (M = Ti, V)

Cheng-Dong Wei, Hong-Tao Xue, Yu-Xia Hu,
Qing-Shan Zhao and Fu-Ling Tang*
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2260

On the mechanical response of graphene-capped
copper nanoparticles

Gabriel J. Olguı́n-Orellana, Juan A. de la Rosa Abad,
Marı́a B. Camarada, Sergio J. Mejı́a-Rosales,
Jans Alzate-Morales and Marcelo M. Mariscal*

2269

First principles simulations of MgO(100) surface
hydration at ambient conditions

Michel Sassi* and Kevin M. Rosso

2277

Device parameter to evaluate exciton energy
transfer in organic whispering-gallery-mode
microresonators and its dependence on the
amplified spontaneous emission threshold

Tomoki Mikajiri, Takeshi Komino,* Jun-ichi Yamada and
Hiroyuki Tajima

2284

Mechanistic study of Eu single atoms occupying
four vacancy centers as potential electrocatalysts
for the oxygen reduction reaction

Qiming Fu, Daomiao Wang* and Chao Liu*
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Anchoring and catalytic insights into bilayer C4N3

material for lithium–selenium batteries: a
first-principles study

Zehui Yang, Wentao Liu, Shulin Bai, Peng Ai, Hao Wang,
Tuo Zheng, Qingshun Li and Shuwei Tang*

2304

Electronic structure, bonding and stability of
fumarate, maleate, and succinate dianions
from X-ray spectroscopy

Viktoriia Savchenko,* Sebastian Eckert, Mattis Fondell,
Rolf Mitzner, Vincius Vaz da Cruz and Alexander Föhlisch

2312

What is behind a gas stream scrubbing liquid?
Monoethanolamine/water mixtures as seen by
dielectric relaxation spectroscopy

Vira Agieienko* and Richard Buchner

2324

Theoretical prediction of two-dimensional
ferromagnetic Mn2X2 (X = As, Sb) with strain-
controlled magnetocrystalline anisotropy

Yi Zhao, Zesen Lei, Yonghao Wang, Wei Yan,*
Ruishan Tan, Tao Jing and Qilong Sun*
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2332

Multi-spectroscopic study of electrochemically-
formed oxide-derived gold electrodes

Sara Boscolo Bibi, Ahmed M. El-Zohry,*
Bernadette Davies, Vladimir Grigorev,
Christopher M. Goodwin, Patrick Lömker,
Alexander Holm, Harri Ali-Löytty,
Fernando Garcia-Martinez, Christoph Schlueter,
Markus Soldemo, Sergey Koroidov* and Tony Hansson*

2341

Tunable polarization properties of charge, spin, and
valley in Janus VSiGeZ4 (Z = N, P, As) monolayers

Ming-Yang Liu,* Guang-Qiang Li, Yao He and Kai Xiong

2355

Enhancing electrocatalytic activity in metallic thin
films through surface segregation of carbon

Ayesha Kousar, Ulviyya Quliyeva, Ishan Pande,
Jani Sainio, Jaakko Julin, Timo Sajavaara,
Antti J. Karttunen and Tomi Laurila*

2363

High-throughput virtual screening of organic
second-order nonlinear optical chromophores
within the donor–p-bridge–acceptor framework

Chunyun Tu,* Weijiang Huang, Sheng Liang, Kui Wang,
Qin Tian and Wei Yan*
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2376

Theoretical study of CDW phases for bulk NbX2

(X = S and Se)

Hongwei Du, Zhenyi Jiang,* Jiming Zheng,*
Xiaodong Zhang, Wenxuan Wang and Zhiyong Zhang

2387

Element screening of metal sites in Fe-based
Prussian blue framework materials for ammonium
ion battery applications: a first-principles study

Yu Zhang, Junjie Xing, Bo Zhang, Likai Tong and
Xiuli Fu*

2395

B-embedded disulfide-bridged p-conjugated
compounds: structures and optical tuning

Kaishun Ye, Gang Li, Feiyang Li, Chao Shi,* Zhen Jiang,
Fuzheng Zhang, Qiuxia Li,* Jie Su, Dandan Song* and
Aihua Yuan

2402

Coupling at the molecular scale between the
graphene nanosheet and water and its effect
on the thermal conductivity of the nanofluid

Xiong Pan, Hanhui Jin,* Xiaoke Ku, Yu Guo and
Jianren Fan
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2414

Temperature driven transformations of glycine
molecules embedded in interstellar ice

Maysa Yusef-Buey, Tzonka Mineva, Dahbia Talbi and
Mathias Rapacioli*

2426

Boiling, critical, and freezing temperatures in light
of molecular descriptors: correlation and causation

Ossama Abdeen, Mohamed Ismael* and Aly Abdou*

2440

Quality-dependent performance of hydrophobic
ZIF-67 upon high-pressure water intrusion–
extrusion process

Eder Amayuelas,* Luis Bartolomé, Yan Zhang,
Juan Miguel López del Amo, Oleksandr Bondarchuk,
Artem Nikulin, Francisco Bonilla, Elena Palomo del Barrio,
Paweł Zajdel* and Yaroslav Grosu*

2449

Transition metals anchored on nitrogen-doped
graphdiyne for an efficient oxygen reduction
reaction: a DFT study

Ning Wang, Siyu Gan, Yunfeng Mao, Junping Xiao,*
Chunming Xu and Tianhang Zhou*
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2457

Vibrational and cohesive properties in 4d and 5d
transition metals: systematics and interrelations

Dalı́a S. Bertoldi* and A. Fernández Guillermet

2463

A multifunctional switching bidirectional optical
absorber based on a titanium nitride metamaterial

Lijing Su, Hengli Feng, Pengfei Sun, Yaxin Zhou, Xin Li,
Sihan Nie, Lingling Ran and Yang Gao*

2472

A zero-dimensional hybrid copper(I) bromide single
crystal with highly efficient green emission

Yingui Gao, Zhihuang Xu, Liwang Ye, Yuanjie Wang and
Xinxin Zhuang*

2478

Morphologies and magnetic properties of a-Fe2O3

nanoparticles calcined at different temperatures

Xue-Min He, Duan-Qing Chen, Kun-Yu Su, Zhen-Fei Yu,
Yi Zhang and Wei Zhong*
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2486

Spectral and temporal atomic coherence
interaction in Eu3+ : NaYF4 and Eu3+ : BiPO4

Zhou Feng, Muhammad Imran, Faisal Nadeem,
Huanrong Fan, Jin Yan, Irfan Ahmed, Condon Lau* and
Yanpeng Zhang*

2497

Probing the conformational dynamics of an
Ago–RNA complex in water/methanol solution

Francesco Porcelli, Anna Rita Casavola, Alessandro Grottesi,
Donatella Schiumarini and Lorenzo Avaldi

2509

The single metal atom (Ni, Pd, Pt) anchored on
defective hexagonal boron nitride for oxidative
desulfurization

Naixia Lv, Hongshun Ran, Jinrui Zhang, Jie Yin,
Yuan Zhang, Hongping Li* and Linhua Zhu*

2519

Analysing the stability of He-filled hydrates: how
many He atoms fit in the sII crystal?

Raquel Yanes-Rodrı́guez and Rita Prosmiti*
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2529

Sufficient driving force for quinoidal
isoindigo-based diradicaloids with tunable
diradical characters

Li Shen,* Xiaobo Gao, Zhanqing Chang,
Changhao Zhang, Yue Li, Jitao Lu,
Qingguo Meng and Qian Wu*

2539

Carbon doped hexagonal boron nitride as an
efficient metal-free catalyst for NO capture and
reduction

Jiali Nie, Ying Li, Dongyue Gao, Yi Fang, Jing Lin,
Chengchun Tang and Zhonglu Guo*

2548

Kinetic features of solvent extraction by N,O-donor
ligands of f-elements: a comparative study of
diamides based on 1,10-phenanthroline and
2,20-bipyridine

Ekaterina A. Konopkina,* Alexander V. Gopin,
Anton S. Pozdeev, Maria G. Chernysheva, Paulina Kalle,
Elizaveta A. Pavlova, Stepan N. Kalmykov,
Vladimir G. Petrov, Nataliya E. Borisova,
Alexander A. Guda and Petr I. Matveev

2560

Cost-effective approach for atmospheric accretion
reactions: a case of peroxy radical addition to
isoprene

Dominika Pasik, Siddharth Iyer and Nanna Myllys*
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2568

Two-photon chemistry of tetrahydrofuran in
clathrate hydrates

Michael A. Michon,* Pawel Chmielniak, Peter M. Weber*
and Christoph Rose-Petruck*

2580

Oxygen evolution reaction (OER) active sites in
BiVO4 studied using density functional theory and
XPS experiments

Qingyan Zhang, Guowei Liu and Taifeng Liu*

2589

Determining and controlling conformational
information from orientationally selective
light-induced triplet–triplet electron resonance
spectroscopy for a set of bis-porphyrin rulers

Arnau Bertran,* Marta De Zotti, Christiane R. Timmel,
Marilena Di Valentin* and Alice M. Bowen*

2603

ReaxFF molecular dynamics of graphene oxide/NaCl
aqueous solution interfaces

Rokhsareh Akbarzadeh and Milan Předota*
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2613

Chemical bonding effects in Sc compounds studied
using X-ray absorption and X-ray photoelectron
spectroscopies

Anna Zimina,* Aline Léon and Ralph Steininger

2622

A novel class of multivalent ionic conductors with
the La3CuSiS7 structure type: results of stepwise
ICSD screening

Artem A. Kabanov,* Yelizaveta A. Morkhova,*
Vladislav T. Osipov, Manuel Rothenberger,
Tilmann Leisegang and Vladislav A. Blatov

2629

Novel superhard semiconducting structures of
C8B2N2 predicted using the first-principles
approach

Xiao-Wei Sun,* Meng-Ru Chen, Ting Song,
Jun-Hong Tian, Zi-Jiang Liu and Wen-Chao Huang

2638

Anomalous Hall effect in Nd-doped Bi1.1Sb0.9STe2

topological insulator single crystals

Lei Chen, Weiyao Zhao, Kaijian Xing, Mengyun You,
Xiaolin Wang and Ren-Kui Zheng*
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