Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Lo

[

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 2(1) 1-390 (2024)

Cover

See Yong Ho Kim,
Jung Ho Kim,
Katsuhiko Ariga

et al, pp. 14-48.
Image reproduced
by permission of
Suhyeon Kim
from EES Catal.,
2024, 2, 14.

EES Catalysis

EDITORIAL

Inside cover

See Ben L. Feringa

et al, pp. 262-275.
Image reproduced

by permission of

J. Volaric and T. Freese
from EES Catal.,

2024, 2, 262.

EES Catalysis

The First Year of EES Catalysis

Shi-Zhang Qiao

REVIEWS

Multtidisciplinary approaches for enzyme
biocatalysis in pharmaceuticals: protein
engineering, computational biology, and
nanoarchitectonics

Suhyeon Kim, Seongmin Ga, Hayeon Bae,

Ronald Sluyter, Konstantin Konstantinov,

Lok Kumar Shrestha, Yong Ho Kim,* Jung Ho Kim* and
Katsuhiko Ariga*

This journal is © The Royal Society of Chemistry 2024

Multidisciplinary
approaches

1. Protein engineering
2. Computational biology

"0

3. Nanoarchitectonics

Design

{2- Yoy % Advanced 3

2 ﬁ i{! Biocatalysis ,“'
O@y-? ‘\,\,&& % ’
\_/ Ry B 'ff I

Optimize

‘Z

“Advanced Biocatalysis for Pharmaceutical applications”

EES Catal,, 2024, 2,3-10 | 3


http://rsc.li/eescatalysis
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k
https://pubs.rsc.org/en/journals/journal/EY
https://pubs.rsc.org/en/journals/journal/EY?issueid=EY002001

Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

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

View Article Online

#® ROYAL SOCIETY
PN OF CHEMISTRY

Royal Society of Chemistry
approved training courses

Explore your options.
Develop your skills.

Discover learning
that suits you.

Courses in the classroom,
the lab, or online

Find something for every

stage of your professional
development. Search our

database by:

* subject area
* location
* event type

* skill level

Members get at least 10% off

Visit rsc.li/cpd-training

Registered charity number: 207890


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k

Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Single atom catalysts for water electrolysis: from
catalyst-coated substrate to catalyst-coated
membrane

Sol A Lee, Sang Eon Jun, Sun Hwa Park, Ki Chang Kwon,
Jong Hun Kang,* Min Sang Kwon* and Ho Won Jang*

Flo
"

e
Pl

SACs for OER SACs for HER

Harnessing single-atom catalysts for CO,
electroreduction: a review of recent advances

Chang Chen, Jiazhan Li, Xin Tan, Yu Zhang, Yifan Li,
Chang He, Zhiyuan Xu, Chao Zhang* and Chen Chen*

Research progress and perspectives on
photocatalysts based on the lead-free double
halide perovskite

Do Yeon Heo, Mahider Asmare Tekalgne and
Soo Young Kim*

Theoretical

foundation

Lead-free double

halide perovskite
4

Prospect P
rospects ol 5 °
o od to methodologies

3

Photocatalysis
for H,
- production

N

Recent progress in understanding the catalyst layer
in anion exchange membrane electrolyzers —
durability, utilization, and integration

Emily K. Volk, Melissa E. Kreider, Stephanie Kwon* and
Shaun M. Alia*

This journal is © The Royal Society of Chemistry 2024

H,0/KOH H,0/KOH

Anion exchange membrane
water electrolyzer

H,

Anion Exchange Membrane
| Y d\ ?

Catalyst
layer
design

Catalyst
Layer

)

EES Catal, 2024, 2,3-10 | 5


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k

Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

[\

Photocatalytic inactivation technologies for
bioaerosols: advances and perspective

Linghui Peng, Haiyu Wang, Yuelong Wang,
Guiying Li and Taicheng An*

DFT error: @

Thermodynamics

"‘\\\Kinetics [_\;u A

Electrocatalytic materials prediction

Gas-phase errors in computational electrocatalysis:
a review

Ricardo Urrego-Ortiz, Santiago Builes, Francesc lllas and
Federico Calle-Vallejo*

“elal oxiu‘,s

Recent advances in tunable metal-support
interactions for enhancing the photocatalytic
nitrogen reduction reaction

Bing-Hao Wang, Guang-Hui Chen, Biao Hu, Lang Chen,*
Xiong Wang, Sheng Tian, Xing-Sheng Hu, Yang Li,
Chao Peng and Shuang-Feng Yin*

6 | EES Catal, 2024, 2, 3-10

Structural engineering of catalysts for ammonia
electrosynthesis from nitrate: recent advances
and challenges

Wenxi Qiu, Yuanting Liu, Minghao Xie, Zhaoyu Jin,
Panpan Li* and Guihua Yu*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k

Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PERSPECTIVE

View Article Online

Reaction microenvironment control in membrane
electrode assemblies for CO, electrolysis

Chuanchuan Yan, Dunfeng Gao,*
Juan-Jesus Velasco-Vélez and Guoxiong Wang*

MINIREVIEW

Microenvironment

CO; electrolyzer stack

Selective catalytic reduction of NO, with NHz over
copper-based catalysts: recent advances and future

prospects

Guoquan Liu, He Zhang, Yi Li, Pengfei Wang* and
Sihui Zhan*

COMMUNICATION

Support derivation Secondary metal doping Precursor optimization engineering

Crystal structure regulation ion method and interface

Design strategies .

®°
NO +NH, +0,

o~
% Toxic components

(S0,, alkali metals, H,0, etc. )

() Cuspecies
iy -
Cu-based catalysts

N, +H,0

Modified Cu—Zn-Al mixed oxide dual function
materials enable reactive carbon capture to
methanol

Chae Jeong-Potter, Martha A. Arellano-Trevifio,

W. Wilson McNeary, Alexander J. Hill, Daniel A. Ruddy*

and Anh T. To*

PAPERS

0 +H,
(syngas)

&

Condenser

% (0,-rich gas
ef'/\

M

Methanol
(+H,0)

0,
capture

Y

earth metal oxides

(0,-lean gas

Iron oxide-promoted photochemical oxygen
reduction to hydrogen peroxide (H,O,)

Thomas Freese, Jelmer T. Meijer, Maria B. Brands,

Georgios Alachouzos, Marc C. A. Stuart, Rafael Tarozo,

Dominic Gerlach, Joost Smits, Petra Rudolf,
Joost N. H. Reek and Ben L. Feringa*

This journal is © The Royal Society of Chemistry 2024

abundant materials

Photocatalytic
production of H,0,

EES Catal, 2024, 2,3-10 | 7


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k

Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

QCONON  inactive , Active
- . A s

Activating iodine redox by enabling single-atom
coordination to dormant nitrogen sites to realize
durable zinc—iodine batteries

Jisung Lee, Wooseok Lee, Seungho Back,

Seung Yeop Yi, Seonggyu Lee, Seongseop Kim,
Joonhee Moon, Dong-Yeun Koh, Kyeounghak Kim,
Seoin Back* and Jinwoo Lee*

° eRemvsiE

Polymer substrate  Ag Sputter layer

Highly selective Ag foam gas diffusion electrodes
for CO, electroreduction by pulsed hydrogen
bubble templation

Hendrik Hoffmann,* Maximilian Kutter, Jens Osiewacz,
Melanie-Cornelia Paulisch-Rinke, Steffen Lechner,
Barbara Ellendorff, Annika Hilgert, Ingo Manke,
Thomas Turek and Christina Roth

% -y

Pt on USY surfac?
. 8 vM\—
’ '.':;:» \\‘

.w). 3
Polyolefins "= 74
(PE, PP, PS) i ¥ g

Boosting the catalytic performance of metal-
zeolite catalysts in the hydrocracking of polyolefin
wastes by optimizing the nanoscale proximity

Xinlei Han, Xinru Zhou, Tuo Ji, Feng Zeng,
Weiping Deng, Zhenchen Tang* and Rizhi Chen

A~ C,, total
. 60 é 7 C,, liquids
B3
- S |4 T
< a
5 40
g
w
Q A
]
B 20
B0l A Vg
w v o

co, 0
co, co (Ausites)
(cusites? €Oz (CuAu alloy)

00 05 10 15 20 25 3.0
Au loading / at%

8 | EES Catal, 2024, 2, 3-10

Operando insights into correlating CO coverage
and Cu-Au alloying with the selectivity of Au
NP-decorated Cu,O nanocubes during the
electrocatalytic CO, reduction

Clara Rettenmaier, Antonia Herzog, Daniele Casari,
Martina Ruscher, Hyo Sang Jeon, David Kordus,
Mauricio Lopez Luna, Stefanie Kuhl, Uta Hejral,
Earl M. Davis, See Wee Chee, Janis Timoshenko,
Duncan T.L. Alexander, Arno Bergmann and
Beatriz Roldan Cuenya*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k

Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Rational element-doping of FeOOH-based
electrocatalysts for efficient ammonia
electrosynthesis

Haifan Wang, Menglei Yuan,* Jingxian Zhang, Yiling Bai,
Ke Zhang, Bin Li* and Guangjin Zhang*

%% a4 do
& >DH

d-n*
\ High Spin State \)
FeO(OH, S)

R d-o

oD N_

C o p : d-n*

1
c Low Spin State Q
Do Mo-FeOOH \D

Cobalt-free layered perovskites RBaCuFeOs, ;
(R = 4f lanthanide) as electrocatalysts for the
oxygen evolution reaction

Elena Marelli, Jike Lyu, Mickaél Morin, Maxime Leménager,
Tian Shang, N. Sena Yuzbasi, Dino Aegerter,

Jinzhen Huang, Niéli D. Daffe, Adam H. Clark,

Denis Sheptyakov, Thomas Graule, Maarten Nachtegaal,
Ekaterina Pomjakushina, Thomas J. Schmidt,

Matthias Krack,* Emiliana Fabbri* and Marisa Medarde*

O K-edge XAS T . La/Ba
LaBaCuFeOs 49 e k
T T + La/Ba

1 < -
4 — Buk
4 — Surface 4
4 N
E

- la/Ba

5 530 535 50 545 550
Energy (eV)

LuBaCuFeO, |

— Buk
— Surface e
pog g e M U I A
Energy (eV) L3 0 Ba

Probing the structure—property relationships
of supported copper oxide nanoclusters for
methane activation

Xijun Wang, Kaihang Shi, Anyang Peng and
Randall Q. Snurr*

B |

e
J

Free Energy Barrier

A
19 D&y
119

153 e e v

va v cheB

V.4 sRRA
/6 o .

vAdronm

3
SP()/pO

Enhanced H, production at the atomic Ni—-Ce
interface following methanol steam reforming

Yaqgi Hu, Zhong Liang, Yabin Zhang, Yaping Du* and
Hongbo Zhang*

This journal is © The Royal Society of Chemistry 2024

‘9 Atomic interface
‘.‘._ .

va \:B
X B
i

i
X

EES Catal, 2024, 2,3-10 | 9


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 11 January 2024. Downloaded on 6/16/2026 6:58:47 AM.

(cc)

View Article Online

PAPERS

Electrochemically decoupled reduction of CO, to
formate over a dispersed heterogeneous bismuth
catalyst enabled via redox mediators

k:’, Mark Potter, Daniel E. Smith, Craig G. Armstrong and
o o Kathryn E. Toghill*

10 | EES Catal, 2024, 2, 3-10 This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4ey90003k



