Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Reaction Chemistry & Engineering

Bridging the gap between chemistry and chemical engineering

rsc.li/reaction-engineering

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 2058-9883 CODEN RCEEBW 8(8) 1807-2098 (2023)

Cover
© zf L/Getty Images

Reaction Chemistry
&Engineering

EDITORIAL

Outstanding Reviewers for Reaction Chemistry &
Engineering in 2022

REVIEW

Conversion of glycerol to acrylic acid: a review of
strategies, recent developments and prospects

Umar C. Abubakar, Yash Bansod, Luke Forster,
Vincenzo Spallina and Carmine D'Agostino*

This journal is © The Royal Society of Chemistry 2023

React. Chem. Eng., 2023, 8,1809-1817 | 1809


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f
https://pubs.rsc.org/en/journals/journal/RE
https://pubs.rsc.org/en/journals/journal/RE?issueid=RE008008

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Editorial Staff

Executive Editor
Maria Southall

Deputy Editor
Bianca Provost

Editorial Production Manager
Cara Sutton

Assistant Editors
Sean Browner, Molly Colgate, Paul Scott, Alison Winder

Editorial Assistant
Basita Javeed

Publishing Assistant
Allison Holloway

Publisher
Sam Keltie

For queries about submitted papers, please contact
Cara Sutton, Editorial Production Manager in
the first instance. E-mail: reactionchemeng@rsc.org

For pre-submission queries please contact
Maria Southall, Executive Editor.
E-mail: reactionchemeng-rsc@rsc.org

Reaction Chemistry & Engineering (electronic: ISSN 2058-9883)
is published 12 times a year by the Royal Society of Chemistry,
Thomas Graham House, Science Park,

Milton Road, Cambridge, UK CB4 OWF.

All orders, with cheques made payable to the Royal Society of
Chemistry, should be sent to the Royal Society of Chemistry Order
Department, Royal Society of Chemistry,

Thomas Graham House, Science Park, Milton Road, Cambridge,
CB4 OWF, UK

Tel +44 (0)1223 432398; E-mail: orders@rsc.org

2023 Annual (electronic) subscription price: £2584; $4262.
Customers in Canada will be subject to a surcharge to cover GST.
Customers in the EU subscribing to the electronic version only will
be charged VAT.

If you take an institutional subscription to any Royal Society of
Chemistry journal you are entitled to free, site-wide web access
to that journal. You can arrange access via Internet Protocol (IP)
address at www.rsc.org/ip

Customers should make payments by cheque in sterling payable
on a UK clearing bank or in US dollars payable
on a US clearing bank.

Whilst this material has been produced with all due care, the Royal
Society of Chemistry cannot be held responsible or liable for its
accuracy and completeness, nor for any consequences arising
from any errors or the use of the information contained in this
publication. The publication of advertisements does not constitute
any endorsement by the Royal Society of Chemistry or Authors

of any products advertised. The views and opinions advanced by
contributors do not necessarily reflect those of the Royal Society of
Chemistry which shall not be liable for any resulting loss or damage
arising as a result of reliance upon this material. The Royal Society
of Chemistry is a charity, registered in England and Wales, Number
207890, and a company incorporated in England by Royal Charter
(Registered No. RC000524), registered office:

Burlington House, Piccadilly, London W1J 0BA, UK,

Telephone: +44 (0) 207 4378 6556.

Advertisement sales:
Tel +44 (0) 1223 432246; Fax +44 (0) 1223 426017;
E-mail: advertising@rsc.org

For marketing opportunities relating to this journal,
contact marketing@rsc.org

ROYAL SOCIETY
- OF CHEMISTRY

View Article Online

Reaction Chemistry & Engineering

rsc.li/reaction-engineering

Bridging the gap between chemistry and chemical engineering

Editorial Board

Editor-in-Chief
Klavs F Jensen, Massachusetts Institute of
Technology, USA

Associate Editors
lan R Baxendale, Durham University, UK
Richard Bourne, University of Leeds, UK

Advisory Board

Malcolm Berry, MB Chemistry Consulting Ltd., UK
Claude de Bellefon, University of Lyon, France
Donna G Blackmond, Scripps Research Institute,
USA

Wayne Blaylock, Dow Chemical Company, USA
Cara Brocklehurst, Novartis AG, Switzerland
Jian-Feng Chen, Beijing University of Chemical
Technology, China

Ya-Huei Chin, University of Toronto, Canada
Evelina Colacino, University of Montpellier, France
Avelino Corma, Polytechnical University of
Valencia, Spain

Anna Croft, University of Nottingham, UK

Paul Dauenhauer, University of Minnesota, USA
Stevan Djuric, Abbvie, USA

Raj Gounder, Purdue University, USA

Raju Kumar Gupta, Indian Institute of Technology
Kanpur, India

Dorota Gryko, Polish Academy of Sciences, Poland
Ryan Hartman, New York University, USA

Joel M Hawkins, Pfizer Worldwide R&D, USA

Ive Hermans, University of Wisconsin- Madison,
USA

Volker Hessel, University of Adelaide, Australia

Lin Huang, Trunk & Petal Pte Ltd., Singapore
Marty Johnson, Eli Lilly, USA

Information for Authors

Saif A Khan, National University of Singapore,
Singapore

Francesca Paradisi, University of Bern, Switzerland
Laura Torrente, University of Cambridge, UK
Haihui Wang, Tsinghua University, China

Oliver Kappe, University of Graz, Austria
Alexander Katz, University of California, Berkeley,
USA

Francesca Kerton, Memorial University, Canada
Beata Kilos-Réaume, Dow, USA

Dong Pyo Kim, POSTECH, Republic of Korea
Shu Kobayashi, University of Tokyo, Japan
Amol Kulkarni, National Chemical Research
Laboratory, India

Alexei Lapkin, University of Cambridge, UK
Héléne Lebel, University of Montreal, Canada
Angeliki Lemonidou, Aristotle University of
Thessaloniki, Greece

Guangsheng Luo, Tsinghua University, China
Haresh Manyar, Queen’s University Belfast, UK
Rebecca Meadows, AstraZeneca, UK
Massimo Morbidelli, Milano Politecnico, Italy
Timothy Nogl, University of Amsterdam,
Netherlands

Matthew O'Brian, Keele University, UK
Tatsuya Okubo, University of Tokyo, Japan
Polona Znidarsi¢ Plazl, University of Ljubljana,
Slovenia

Anastasios Polyzos, University of Melbourne,
Australia

Jeffrey Rimer, University of Houston, USA

Members

Shane Grosser, Merck, USA

Petra de Jongh, Utrecht University, Netherlands
Heather Kulik, Massachusetts Institute of
Technology, USA

Anita Maguire, University College Cork, Ireland
Megan Smyth, Almac Sciences

Rebecca Ruck, Merck & Co. Inc., Kenilworth,

NJ, USA

Andrew Rutter, GlaxoSmithKline, UK

Basu Saha, Lancaster Univeristy, UK

Susannah Scott, UC Santa Barbara, USA

Doris Segets, University of Duisburg-Essen,
Germany

Manish Sharma, BASF, USA

Jay Siegel, Tianjin University, China

Ning Sun, Lawrence Berkeley National Laboratory,
USA

Annette Taylor, University of Sheffield, UK

Enrico Tronconi, University of Milan, Italy
Veronique Van Speybroeck, Ghent University,
Belgium

Dionisios G Vlachos, University of Delaware, USA
Siegfried Waldvogel, Johannes Gutenberg
Universitdt Mainz, Germany

Robin White, Luxembourg Institute for Science &
Technology, Luxembourg

Karen Wilson, RMIT University, Australia

Sheryl L. Wiskur, University of South Carolina, USA
Wen-De Xiao, Shanghai Jiao Tong University,
China

Zhen Yao, Zhejiang University, China

Full details on how to submit material for publication in Reaction Chemistry - This journal is © The Royal Society of Chemistry 2023.

&Engineering are given in the Instructions for Authors (available from
http://www.rsc.org/authors). Submissions should be made via the journal’s

homepage: rsc.li/reaction-engineering. Submissions: The journal welcomes

submissions of manuscripts for publication as Review Articles and

Minireviews. Full Papers and Communications should describe original work

of high quality and impact.

Additional details are available from the Editorial Office or
http://www.rsc.org/authors

Authors may reproduce/republish portions of their published contribution
without seeking permission from the Royal Society of Chemistry, provided

that any such republication is accompanied by an acknowledgement in the

form: (Original Citation)-Reproduced by permission of the Royal Society
of Chemistry.

Apart from fair dealing for the purposes of research or private study for
non-commercial purposes, or criticism or review, as permitted under the
Copyright, Designs and Patents Act 1988 and the Copyright and Related
Rights Regulation 2003, this publication may only be reproduced, stored
or transmitted, in any form or by any means, with the prior permission in
writing of the Publishers or in the case of reprographic reproduction in
accordance with the terms of licences issued by the Copyright Licensing
Agency in the UK. US copyright law is applicable to users in the USA.

Registered charity number: 207890


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

View Article Online

COMMUNICATION

The o-alkylation of ketones in flow Issues Addressed

FLOW
Ella Cooper, Emma Alcock, Mark Power o LDA o Low yields
and Gerard McGlacken* O)JB _W} OJBE Cryogenic temperatures
Side products
E Exposure to RLi / RX
Scale-up

PAPERS

Highly pure
nitrogen

Energetic optimization of thermochemical air
separation for the production of sustainable
nitrogen

Lena Klaas,* Brendan Bulfin, Dorottya Kriechbaumer, gy e

Nicole Neumann, Martin Roeb and Christian Sattler

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

A biphasic batch and continuous flow synthesis of

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

- . . o Gold
hydrophobic gold and silver nanoparticles S
3 . N
Monica Distaso* and Wolfgang Peukert °| R N*Brcfg_"{_'_“_lf@_'[)_(}[{_xﬁt_(_E_Cj_)___
HAuUCI,(EG)
& B
= =
3 Silver
E Hydrophobic
Z| R N‘Br PEBrEG), plasmonic
Frrfl B AgNO,(EG),, nanoparticles

Direct conversion of methane to value-added
hydrocarbons using hybrid catalysts of Ni/Al,Oz and
K-Co/Al,053

Thitiwut Sukprom, Pooripong Somchuea,
Sarannuch Sringam, Thongthai Witoon,

Metta Chareonpanich, Pawin lamprasertkun,
Kajornsak Faungnawakij, Gunther Rupprechter
and Anusorn Seubsai*

This journal is © The Royal Society of Chemistry 2023 React. Chem. Eng., 2023, 8,1809-1817 | 1811


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

[o]

ij telescoped

Grignard reaction/chlorination

O/\/NHQ
hydrazinolysis

© 44.5 min total residence time e up to 56% yield e 32 mmol/h throughput

An integrated five-step continuous flow synthesis of
2-(1-cyclohexenyl)ethylamine: a key intermediate
for morphinans

Zhining Li, Shigi Huang, Yuan Tao, Meifen Jiang,
Dang Cheng, Li Wan* and Fener Chen*

Electrostatic
attraction

Aluminum ash = Carbide slag ‘ Tartaric acid . Fluoride

High value-added utilization of secondary
aluminum ash & carbide slag: preparation of a high-
performance adsorbent for rapid removal of
fluoride from wastewater

Yuanchuan Ren, Tao Xia, Guangfei Qu,* Nangi Ren,
Ping Ning, Xiuping Chen, Yuyi Yang, Zuoliang Wang
and Yan Hu

—— CoAlg—— CoAl,

CoAle

CoAly, 0 C050, —a— CoAlLO,

§

(400)

611)
a
M

2

N L 53

0,

\ /cmk
50 / Sa - 52
5 A ” \1, / CoAlg

S B \ / B

= 51

o

Intensity (a.u.)
B B
& )
£

AN
-

= 50

\
\ yd
A \
47 < h L 49
CoAl,
20 50

Effect of solvent, in the sol-gel synthesis of
CoAl,O4, on the structure and catalytic properties
in 1,4-butanediol dehydrocyclization

Gheorghita Mitran,* Tam Le Phuong Nguyen
and Dong-Kyun Seo*

1812 | React. Chem. Eng., 2023, 8, 1809-1817

Sustainable and green synthesis of C- and N-doped
nanoporous g-CzN4: powerful sunlight-responsive
photocatalysts for aerobic oxidation of toluene
Mina Tavakolain, Mitra Jafari,

Mohammad Reza Ebrahimian,

Mohammad Reza Rahimpour*
and Mona Hosseini-Sarvari*

This journal is © The Royal Society of Chemistry 2023


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Diversity-oriented synthesis of medium-sized
cyclophanes via the photo-fries rearrangement of
N-aryl lactams

Piotr Szczesniak* and Barttomiej Furman*

@

LA

orthocyclophanes

O eco-friendly
O broad scope

paracyclophanes
O high atom economy
o bath and flow protocols

Heterogeneous photochemical reaction enabled by
an ultrasonic microreactor

Aniket P. Udepurkar, Kakasaheb Y. Nandiwale,
Klavs F. Jensen* and Simon Kuhn*

Ultrasonic Microreactor

"(1“)(57 7P=Y) 1d bbDYWF P
oN N
CL \© umanpv mmss O\@

Electrocatalytic valorization of waste polyethylene
furanoate (PEF) bioplastics for the production of
formic acid and hydrogen energy

Liwen Ren, Sen Yang, Jianying Wang, Ting Zhang, Xin Li,
Tianfu Wang* and Yixin Zhao*

J/ PEF ’
4

Integrated low carbon H;, conversion with in situ
carbon mineralization from aqueous biomass
oxygenate precursors by tuning reactive multiphase
chemical interactions

Prince Ochonma, Christopher Noe, Sohaib Mohammed,
Akanksh Mamidala and Greeshma Gadikota*

This journal is © The Royal Society of Chemistry 2023

A) B)
i) Mode I Sorbent in Aqueous Phase
CalOH)y + Hi0p + COyuy ==b CaCON,

ii) Mode I: Sorbent in Gas Phase

React. Chem. Eng., 2023, 8,1809-1817 | 1813


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

PAPERS

View Article Online

@ ® PEG
@ Fluorescein

Q Phenol moiety
D-Alanine

(g2
(AgaD)

HRP

IS

Directed evolution of Rhodotorula gracilis b-amino
acid oxidase using single-cell hydrogel
encapsulation and ultrahigh-throughput screening

Christoph Kung, Rosario Vanella and Michael A. Nash*

0. ,OH
HOzsHO3S« SO;H $O3H
HO" Y “OH N \
S WU
Xylose | T
c 4 OH OHQH HO A /O
orn _| it =l
Cob i ) N
O. OH Microwave-assisted Furfural
I Biphasic system
HO “OH
OH
Arabinose

Green synthesis of furfural from xylose and corn
cob biomass

Gabriel Abranches Dias Castro, Rodrigo Candido Batista,
Rita de Cassia Superbi de Sousa,

Angélica de Cassia Oliveira Carneiro

and Sergio Antonio Fernandes*

Tandem module

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

imol/hy

Y =315.2X-191.9
R*=0.95

(cc)

Removal Rate g

2 3 4 §
Number

Catalytic Mechanism

High-efficiency reactor and its tandem module with
Au-Co-CoO,-coated glass beads for continuous-
flow reduction of dyeing wastewater

Li Sun,* Mengying Sun, Yuan Zhi, Hua Zhang,
Yuejin Shan, Binlin Dou, Jian Chen and Lixin Zhang

Nitrosation+Rearrange reaction Oximation reaction

Cyclization reaction

1814 | React. Chem. Eng., 2023, 8, 1809-1817

Continuous-flow and safe synthesis of 3-amino-4-
amidoximinofurazan

Shichun Weng, Wei Feng, Wengian Wu, Zichao Guo,*
Junjie Li, Huanhuan Chen, Liping Chen
and Wanghua Chen

This journal is © The Royal Society of Chemistry 2023


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Transaminase - carbonic anhydrase bi-enzymatic
cascade for preparation of (R)-1-arylethan-1-amines
and (S)-1-arylethan-1-ols

Laura Edit Barabas, Diana Maria Scrob, Andrea Varga,
Lorand Kiss, Monica loana Tosa and Csaba Paizs*

Ru/La,Sz nanorods as an electrocatalyst for efficient

0.3 M LaCly 7H,

Washing and Drying

N, fixation under ambient conditions O MNAS SH, f jl - =h:
Wang Yingshu,* Wang Hong, Tang Yixin, Shu Yu, 3 ji ‘
Zhao Suying, Hong Lu and Xu Zhengqi m:f‘m N
Asymmetric aldol reaction catalyzed by amino acid
tetrapeptides (L-Pro-L-Pro-L-Phe-L-Phe-OMe) '
Yaodong Wang, Yudan Wang,* Lijia Liu,* Kexiao Sang, 2 ©;n>_r? B ENH -
Chunhong Zhang* and Toshifumi Satoh Ri” H H 9 Yo Hi”f“&, o | RN

* T N <o S Rs Ry

R \)ol\,R 0§N)-:/"'°9 5 j) ee% up to 99%
5 TO
&l
\
Heterogeneous asy ic lyst. Recyclabl

A combined experimental and multiscale modeling
approach for the investigation of lab-scale fluidized
bed reactors

Riccardo Uglietti, Daniele Micale, Damiano La Zara,
Aristeidis Goulas, Luca Nardi, Mauro Bracconi,
J. Ruud van Ommen* and Matteo Maestri*

This journal is © The Royal Society of Chemistry 2023

React. Chem. Eng., 2023, 8,1809-1817 | 1815


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

koy =

iR 0,) Nz) N,@)
\ NO, )
—> - NH; ) ¥ ke X kiy

Modeling and analysis of ammonia oxidation and
nitrous oxide formation on a dual-layer ammonia
slip catalyst for diesel after-treatment

pl ke +kiy . - . .
* Dongwei Yao,* Yuxi Li, Feng Wu, Weiyang Jin,
NONH, Oidtion Ziyan Zhang, Xiaohan Hu and Jiadong Hu
Standard/Fast/Slow SCR
NH,NO, Storage
"‘~\ N,O Formation Cu/SSZ-13 Layer
/= NH,/NO/NO,/N,0 Storage
kg X kig NO Oxidation
Pt/Al,0; Layer
o Efficient degassing and ppm-level oxygen
Oxygen-sensitive Degassing unit Flow cell . . .
robe | n I monitoring flow chemistry system
I
> I - T D Paulius Baronas, Jacob Lynge Elholm

100 ppm
(o]
[7\ ppm ﬂ

> UV/Vis

and Kasper Moth-Poulsen*

Mechanistic insights into amination via nucleophilic
aromatic substitution
Junu Kim, Yusuke Hayashi, Sara Badr, Kazuya Okamoto,

Toshikazu Hakogi, Haruo Furukawa, Satoshi Yoshikawa,
Hayao Nakanishi and Hirokazu Sugiyama*

An overall superior
ammonia/syngas
model: the optimized
rate parameters are
supported by
experiments; the
optimized model
reproduces reasonably
an extensive set of
macroscopic data

Validation
Rate constant
measurements
Ignition delay time
Laminar flame speed
= = includingignition delay,
Species at pyrolysis famespeed and
e 5 species concentration.
Species in jet-stirred reactor

Species in flame

Optimized rate
parameters

Prediction of

combustion
properties

1816 | React. Chem. Eng., 2023, 8, 1809-1817

An optimized model for ammonia/syngas
combustion

Wenyu Li, Chun Zou* and Hong Yao

This journal is © The Royal Society of Chemistry 2023


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 25 July 2023. Downloaded on 10/25/2025 11:56:10 AM.

(cc)

PAPERS

View Article Online

Utilizing solid polyamines in a rotary bed to capture
CO; in an energy and cost-efficient manner

Jubao Gao, Jun Yan, Xueyi Song, Youkun Gao,
Gaofeng Deng, Zhichao Wang* and Lingdi Cao*

This journal is © The Royal Society of Chemistry 2023

|_concentrated o

Vacuum
) pump

N

React. Chem. Eng., 2023, 8,1809-1817 | 1817


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3re90026f

