Open Access Article. Published on 03 July 2025. Downloaded on 9/12/2025 5:10:14 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EES Catalysis

rsc.li/eescatalysis

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
elSSN 2753-801X CODEN ECEACE 3(4) 583-872 (2025)

Cover Inside cover
- See Peter J. C. Hausoul, - See Nasir Mahmood et al,,
EES CatalySIS Regina Palkovits et al., EES CatalySIS pp. 712-722.
e pp. 701-711. S 3 = . Image reproduced

Image reproduced
by permission of
Regina Palkovits
from EES Catal.,
2025, 3, 701

by permission of
Muhammad Wagas Khan
from EES Catal.,

2025, 3, 712.

EDITORIAL

Introduction to understanding and new approaches
to create synergy between catalysis and plasma
themed collection

Annemie Bogaerts, Gabriele Centi and Jason C. Hicks

REVIEWS

Recent developments in solvent and catalyst
selection for 5-hydroxymethylfurfural oxidation
to 2,5-furandicarboxylic acid

/ \
Jacob M. Molinaro, Joel Swartzentruber, Van W. Ledger, _,ﬁ
Zachary T. Fredericks, David Martin Alonso and \
Stephanie G. Wettstein* HE ~ 9 _ FFCA FDCA

This journal is © The Royal Society of Chemistry 2025 EES Catal,, 2025, 3, 585-591 | 585

HMFCA


http://rsc.li/eescatalysis
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ey90018b
https://pubs.rsc.org/en/journals/journal/EY
https://pubs.rsc.org/en/journals/journal/EY?issueid=EY003004

ad ROYAL SOCIETY
OF CHEMISTRY

EES Batteries

Exceptional research on
I batteries and energy storage

-
o

Lo
-

Part of the EES family

°
Joln | Publish withus
o
1N rsc.li/EESBatteries esisterct T .



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ey90018b

Open Access Article. Published on 03 July 2025. Downloaded on 9/12/2025 5:10:14 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Direct conversion of CO, to aromatics based on the

coupling strategy and multi-functional catalysis

Chang Liu, Yangdong Wang,* Lin Zhang, Junjie Su,
Su Liu, Haibo Zhou, Wengian Jiao and Zaiku Xie*

Methanol Modified
/TN Medioted s
Coupled with
Aromatic
Alkylation

Coupled with
Aromatization
of Alkane

AN

Direct Conversion of

Coupled with >
CO+H,

Spatio-Temporal Coupling & Multi-Functional Catalysis

Other Coupling’

CO, to Aromatics Pathways

CO, Hydrogenation Aromatic Formation Coupling Effect

Catalysts for selective CO,/CO electroreduction to
Csz, compounds

03H6’ CSHB’
c4H8’ C4H1 0

Membrane

6 3 n
vis e ving viig v 18

x A e e M i ™
Ngoc Huan Tran, Moritz W. Schreiber and o IMnRes ol 1Y 9,:_‘% e
* -
Marc Fontecave E-..:?.E T Ru Rh Pd Ag
W Re Os Ir Pt Au
o LELE =LA LT
Catholyte
CO,orCO=»
PERSPECTIVE
Plasma catalysis: what is needed to create synergy? /\
Catalyst
selection
Joran Van Turnhout, Kevin Rouwenhorst, Leon Lefferts* B
and Annemie Bogaerts* Avoid o \
backward conZS\::)ar\s
@cns ﬂsma K
catalyst |
measure- catalysl
ments komay
COMMUNICATION
Direct electrolysis of liquid anhydrous ammonia for
continuous production of high-purity, pressurized =2o
i (263N N,
hydrogen at ambient temperature /o\ﬂ @ § . _ o4 }e..; H, |
| KR I
o
Seungmok Han, Junsoo Ha, Jae Seung Lee, Transportation s |2|*.]5]

T o< S| Fuel Cell
Hyukjoo Lee, Chang Hyun Lee, Kangwoo Cho and N[ TE ] o N A w
Chang Won Yoon* S %, B O I8 £ E' AYA

» e
- L. S I = Eoo

This journal is © The Royal Society of Chemistry 2025

Direct NH,(l) Electrolyzer H:Station  Turbine

EES Catal, 2025, 3,585-591 | 587


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ey90018b

PAPERS

View Article Online

[Cl,Ir(P2)-OH,)]*

c

w Continuous Operation

[CLIr(P2)-OCHO)] | Rate-determining
step for Ir@P2

V(FA) added / mL.

T(reactor) / °C

* V(FA)added / mL|
Treacton /°C | {40

Hy0* [ChIr(P2)-H) co,

2 a8, 72 % 120
reaction time / h

Enabling the terpyridine ligand motif for Ir-based
solid molecular catalysts

Keanu V. A. Birkelbach, Heinrich Hartmann,
Astrid Besmehn, Alexander Meledin, Isabella Kappel,
Peter J. C. Hausoul* and Regina Palkovits*

Unveiling rare ionic bonds in dissimilar 2D materials
for selective ampere-level oxygen evolution
reaction in seawater

Muhammad Wagas Khan, Suraj Loomba,

Muhammad Haris, Kevin Tran, Sharafadeen Gbadamasi,
Kai Xu, Md Mohiuddin, Vasundhara Nettem,

Azmira Jannat, Patrick D. Taylor, Lars Thomsen,

Anton Tadich, Ravichandar Babarao, Jian Zhen Ou,
Michelle J.S. Spencer and Nasir Mahmood*

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 03 July 2025. Downloaded on 9/12/2025 5:10:14 PM.

(cc)

CO,-philic
nanocluster
Electrocatalysis

(purity >85%)
Thermocatalysis

High purity CH,4 production from CO, via cascade
electro-thermocatalysis using metal nanoclusters
with high CO, binding affinity

Sang Myeong Han, Minyoung Park, Seonju Kim,
Cheonwoo Jeong, Joonwoo Kim* and Dongil Lee*

<— gockward

d SVP=0yib * Oreaction
Ovib
)
ooreaction
S

FRINMAN- ALTERNATIVE
MACHERET MODEL
— e ———

35" B i

o

2 2|

gz 8 i=g Zz 9

o - Z, 3

3] _‘5?4‘;‘_ é&\-_‘h | _
” P

588 | EES Catal, 2025, 3, 585-591

FRIDMAN-MACHERET
a= E{)orward/(sgorward os Egackward)

ALTERNATIVE MODEL

Nt = pEPrerdR? [RIerf(Aa (SVPA3))

Vibrationally excited molecule—metal surface
reactions in heterogeneous and plasma catalysis:
going beyond the Fridman—Macheret « model

Nick Gerrits* and Annemie Bogaerts

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ey90018b

Open Access Article. Published on 03 July 2025. Downloaded on 9/12/2025 5:10:14 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Leveraging oxygen mobility with zirconia in
low-temperature plasma for enhanced methane
reforming to syngas

FNU Gorky, Levi Pile, Grace Jones, Apolo Nambo,
Mourad Benamara and Maria L. Carreon*

=)

- 70 DRM (CO,+CH,)
r

Sooi ll ? 2

N LI ° (]

QQosim

e ] - °

907 4 Only °

=

© B Pasma ,

S 06 -

2 (| B DBD Plasma

G o5/ ® ® MW Plasma

z n A Gliding Arc Plasma

o ™ ¥ DC Corona

O 0.4 | @& This Work (RF Plasma)
T T T T f——
0 50 100 150 1000 3000

Plasma Power (W)

DBD plasma-thermal tandem reactors for
converting biogas to carbon nanofibers

Kevin K. Turaczy, Zhenhua Xie and Jingguang G. Chen*

Rapid-heating-assisted metal—support interaction
formation: Pd nanoparticles on boron nitride
nanotubes as electrocatalysts for high
N>-to-ammonia yields

Ji-Yoon Song, Jaehyun Park, Minsung Kang,
Wooseok Lee, Jee Ho Ha, Jinpil Ha, Won Bo Lee,
Agil Jamal, Issam Gereige, YongJoo Kim,*
Hyeonsu Jeong,* Seokhoon Ahn,*

Seok Ju Kang* and Hee-Tae Jung*

_Efectron,depletion,of pdt
~ on defective BNNT

Two-step polymerization for tailored donor—acceptor
interactions driving efficient hydrogen evolution
in visible-light photocatalysts

Wooteak Jung, Sanghyeok An, Gayoung Ham,
Chanhyeok Kim, Soyeon Lee, Jiwoong Yang,
Dae Sung Chung,* Hyojung Cha* and Taiho Park*

This journal is © The Royal Society of Chemistry 2025

o
L)
FX J
) BT-Flu

r'e —_— B-\—_BDT Charge transfer
Pt Lumo /‘
2 <« (@ BT-BDT 1 R "—-\

S

R R

H

BT-Flu

Ed

EES Catal,, 2025, 3,585-591 | 589


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ey90018b

Open Access Article. Published on 03 July 2025. Downloaded on 9/12/2025 5:10:14 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Two-Step Tandem Electrosynthesis of Glycine

¢

Oxalic acid Glyoxylic acid

& —

Nitric acid

2" Step Glycine

Two-step tandem electrochemical conversion
of oxalic acid and nitrate to glycine

Yuan-Zi Xu, Daniel F. Abbott, Lok Nga Poon and
Victor Mougel*

Electrochemical
activation

= . CHs CoH,

STC

Activity

A
o
Selectivity

Breaking the selectivity-activity seesaw in ethane
oxidative dehydrogenation via the synergetic
effects of doping and electrochemical activation

Xiang Sun, Benchi Chen, Heejae Yang, Mengzhen Zhou,
Nian Zhang, Yunkyung Kim, Wonyoung Lee,
Jeong Woo Han,* Zhang Lin and Yan Chen*

>

M [ [

\ \ \ \
NN N N NN N NN
AN Y™ Y N #

NN

Enhanced activity and stability of polymeric carbon
nitride photoanodes by yttrium incorporation

Sanjit Mondal, Ayelet Tashakory, Gabriel Mark,
Shmuel Barzilai, Angus Pedersen, Michael Volokh,
Josep Albero, Hermenegildo Garcia and Menny Shalom*

590 | EES Catal, 2025, 3, 585-591

Visible-light photocatalytic CO, hydrogenation
using surface-alloyed plasmonic AgPt nanoprisms

Garv Bhardwaj, Fergus Mclaren, Kishan S. Menghrajani,
Sanje Mahasivam, Stefan A. Maier, Murali Sastry and
Akshat Tanksale*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ey90018b

Open Access Article. Published on 03 July 2025. Downloaded on 9/12/2025 5:10:14 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Effective production of liquid/wax fuels from
polyethylene plastics using Ru/Al,O3 catalysts

Jueun Kim, Donghyeon Kim, Byung Gwan Park,
Daewon Oh, Shinjae Lee, Jihun Kim,
Eonu Nam and Kwangjin An*

Formation of  Polyethylene Liquidwax fuel
Ru-Al bond (PE) . % % 3
0 k LA A AT Y
Ra A
N f,&,,‘\ ¢
N [‘\}n AL
N~ TINA
) ;. YA L
‘\‘ :' Optimal
N Ru structure
odd £
~ 0.5Ru ‘ 5Ru
1Ru 8Ru

NA-AI;0;

Increase Ru content

Constructing four-in-one catalysts to realize
ultralow voltage hydrogen production
at ampere-level current densities

Minghui Xing, Mengting Han, Guoging Xu, Zhiping Liu,
Qinglan Zhao, Minhua Shao, Jimmy Yun, Peng Wang and
Dapeng Cao*

2

B
t s sl

Cell Voltage (V)
Electricity consumption (')

00}
0

Elevated temperature and pressure driven
ampere-level CO, electroreduction to CO in a
membrane electrode assembly electrolyzer

Yang Li, Huiyue Liu, Jithu Raj, Mohammad Pishnamazi
and Jingjie Wu*

Jco
Jjco

Temperature Temperature Temperature

Cell Voltage CO, Pressure

Nb,C Mxene as a bifunctional acid—base and
oxidation/hydrogenation catalyst

Octavian Pavel, Alina Tirsoaga, Bogdan Cojocaru,

Dana Popescu, Ruben Ramirez-Grau,

Pablo Gonzalez-Duran, Pablo Garcia-Aznar, Liang Tian,
German Sastre, Ana Primo,* Vasile Parvulescu* and
Hermenegildo Garcia

This journal is © The Royal Society of Chemistry 2025

EES Catal, 2025, 3,585-591 | 591


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ey90018b



