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IN THIS ISSUE
ISSN 1463–9076 CODEN PPCPFQ 26(16) 12249–12896 (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.

Cover
See Hussam Bouaamlat,
Luca Tortora et al.,
pp. 12269–12281.
Image reproduced
by permission of
Luca Tortora from
Phys. Chem. Chem. Phys.,
2024, 26, 12269.
Image created via
Blender Foundation
(www.blender.org).

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 12251–12268 | 12251

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 6

/2
2/

20
25

 9
:0

5:
32

 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/pccp
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4cp90075h
https://pubs.rsc.org/en/journals/journal/CP
https://pubs.rsc.org/en/journals/journal/CP?issueid=CP026016


Registered charity number: 207890

NEW
 

JOURNAL

Fundamental questions
Elemental answers

rsc.li/RSCApplInter

Interfacial and surface research 
with an applied focus

Interdisciplinary and open access

RSC Applied Interfaces GOLD
OPEN

ACCESS

LF_CW Advert_210x275mm with strap.indd   1 06/02/2023   12:09:54

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 6

/2
2/

20
25

 9
:0

5:
32

 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/d4cp90075h


RESEARCH PAPERS

12289

Deep Mind 21 functional does not extrapolate to
transition metal chemistry

Heng Zhao, Tim Gould and Stefan Vuckovic*

12299

Resonance energy transfer in orthogonally
arranged chromophores: a question of molecular
representation

Richard Jacobi and Leticia González*
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Alexander Muñoz,* Ivana Matanovic, Brendan Gifford,
Sven Rudin, Troy Holland and Travis Jones*

12672

A first-principles study on Ni-decorated MoS2 for
efficient formaldehyde degradation over a wide
temperature range

Jiahui Tang, Xiaocha Wang, Honggang Pan* and
Baozeng Zhou*

12681

Tuning the magnetic properties of
double transition-metal carbide CoMC
(M = Ti, V, Cr, Mn, Fe, Ni) monolayers

Honghai Zhang, Yaya Lou, Dongni Wu, Yangfang Liao
and Jing Xie*

12262 | Phys. Chem. Chem. Phys., 2024, 26, 12251–12268 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 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 6

/2
2/

20
25

 9
:0

5:
32

 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/d4cp90075h


RESEARCH PAPERS

12698

OH-Formation following vibrationally induced
reaction dynamics of H2COO

Kaisheng Song, Meenu Upadhyay and Markus Meuwly*

12709

Electronic and elastic properties of metastable
Zr3N4: a joint experimental and theoretical study

Yuhe Liu, Kunlun Wang, Nina Ge, Hui Sun, Bo Dai and
Yong Wang*

12717

Refining DIIS algorithms for Si and GaAs solar cells:
incorporation of weight regularization, conjugate
gradient, and reverse automatic differentiation
techniques

Zhaosheng Zhang,* Sijia Liu and Yingjie Zhang

12725

Exploring the ultrafast and isomer-dependent
photodissociation of iodothiophenes via
site-selective ionization

W. O. Razmus, F. Allum, J. Harries, Y. Kumagai, K. Nagaya,
S. Bhattacharyya, M. Britton, M. Brouard, P. H. Bucksbaum,
K. Cheung, S. W. Crane, M. Fushitani, I. Gabalski, T. Gejo,
A. Ghrist, D. Heathcote, Y. Hikosaka, A. Hishikawa,
P. Hockett, E. Jones, E. Kukk, H. Iwayama, H. V. S. Lam,
J. W. McManus, D. Milesevic, J. Mikosch, S. Minemoto,
A. Niozu, A. J. Orr-Ewing, S. Owada, D. Rolles, A. Rudenko,
D. Townsend, K. Ueda, J. Unwin, C. Vallance,
A. Venkatachalam, S.-i. Wada, T. Walmsley, E. M. Warne,
J. L. Woodhouse, M. Burt, M. N. R. Ashfold, R. S. Minns*
and R. Forbes*

This journal is the Owner Societies 2024 Phys. Chem. Chem. Phys., 2024, 26, 12251–12268 | 12263

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

4 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 6

/2
2/

20
25

 9
:0

5:
32

 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/d4cp90075h


RESEARCH PAPERS

12738

Lithium-ion battery electrode properties of
hydrogen boride

Tatsuya Akiyama, Marina Ukai, Yosuke Ishii,*
Shinji Kawasaki and Yoshiyuki Hattori

12745

Understanding the active role of water in laboratory
chamber studies of reactions of the OH radical with
alcohols of atmospheric relevance

Marı́a de los A. Garavagno, Federico J. Hernández,
Rafael A. Jara-Toro and Gustavo A. Pino*

12753

Reactions of gas-phase uranyl formate/acetate
anions: reduction of carboxylate ligands to
aldehydes by intra-complex hydride attack

Amanda R. Bubas, Irena J. Tatosian, Anna Iacovino,
Theodore A. Corcovilos and Michael J. van Stipdonk*

12764

Distribution of oxygen-containing functional groups
on defective graphene: properties engineering and
Li adsorption

Jiang Xiang, Jing Xu, Hongyan Li, Liang Chen and
Wei Liu*

12264 | Phys. Chem. Chem. Phys., 2024, 26, 12251–12268 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 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 6

/2
2/

20
25

 9
:0

5:
32

 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/d4cp90075h


RESEARCH PAPERS

12778

The smallest Schwarzite carbon with only
heptagonal carbon rings

Meng Hu, Junwen Huang, Lu Shi, Jing Hua,*
Lingyu Liu, Julong He and Jianning Ding

12786

Delving into theoretical and computational
considerations for accurate calculation of chemical
shifts in paramagnetic transition metal systems
using quantum chemical methods

Md. Ashraful Islam* and Andrew J. Pell*

12799

From skin sensitizers to wastewater: the unknown
photo-deactivation process of low-lying excited
states of isothiazolinones. A non-adiabatic
dynamics investigation
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