
Green Chemistry
Cutting-edge research for a greener sustainable future

rsc.li/greenchem
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 1463-9262 CODEN GRCHFJ 25(16) 6079–6500 (2023)

Cover
See Regina Palkovits et al.,
pp. 6231–6237.

Image reproduced by
permission of
Regina Palkovits et al.
from Green Chem.,
2023, 25, 6231.

Artwork design supported by
Matthias Fischer.

Inside cover
See Ludwig A. Kibler,
Timo Jacob et al.,
pp. 6238–6252.

Image reproduced by
permission of
Mohamed M. Elnagar from
Green Chem., 2023, 25,
6238.

PERSPECTIVES

6092

Status check: biocatalysis; its use with and without
chemocatalysis. How does the fine chemicals
industry view this area?

Fabrice Gallou,* Harald Gröger* and Bruce H. Lipshutz*

6108

Limonene as a natural product extraction solvent

Mario Pagliaro, Anne-Sylvie Fabiano-Tixier and
Rosaria Ciriminna*

This journal is © The Royal Society of Chemistry 2023 Green Chem., 2023, 25, 6081–6091 | 6081

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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

www.rsc.li/greenchem
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3gc90079g
https://pubs.rsc.org/en/journals/journal/GC
https://pubs.rsc.org/en/journals/journal/GC?issueid=GC025016


Editorial Staff
Executive Editor 
Michael A. Rowan

Deputy Editor 
Vikki Pritchard

Development Editors 
Bee Hockin, Andrea Carolina Ojeda Porras

Editorial Production Manager 
Gisela Scott

Publisher 
Jeanne Andres

Senior Publishing Editor 
Robin Brabham

Publishing Editors 
Catherine Au, Isobel Darlington, Konoya Das, Alexandre 
Dumon, Amy Lucas, Kieran Nicholson, Rini Prakash, Charlotte 
Pugsley, Hugh Ryan

Editorial Assistant 
Daphne Houston

Publishing Assistant 
Robert Griffiths

For queries about submitted articles please contact  
Gisela Scott, Editorial Production Manager, in the first 
instance. E-mail green@rsc.org

For pre-submission queries please contact  
Michael A. Rowan, Executive Editor.  
E-mail green-rsc@rsc.org

Green Chemistry electronic:  
ISSN 1463-9270 is published 24 times  
a year by the Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, CB4 0WF, UK.

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

2023 Annual electronic subscription price: £2578; US$4544. 
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

Green Chemistry
Cutting-edge research for a greener sustainable future

rsc.li/greenchem
Green Chemistry focuses on cutting-edge research that attempts to reduce the 
environmental impact of the chemical enterprise by developing a technology base that is 
inherently non-toxic to living things and the environment.

Editorial Board
Chair
Professor Doctor Javier Pérez-Ramírez, ETH 
Zurich, Switzerland

Associate Editors
Professor Aiwen Lei, College of Chemistry and 
Molecular Sciences, The Institute for Advanced 
Studies, Wuhan University, P. R. China
Dr Elsje A. Quadrelli, CNRS and CPE Lyon, 
France

Professor Magdalena Titirici, Imperial College 
London, UK
Dr Keiichi Tomishige, Tohoku Univeristy, 
Japan

Members
Professor André Bardow, ETH Zurich, 
Switzerland
Dr François Jérôme, University of Poitiers, 
France
Professor Laurel Shafer, The University of 
British Columbia, Canada
Dr Helen Sneddon, University of York, UK 
Dr Tao Zhang, Dalian Institute of Chemical 
Physics, Chinese Academy of Sciences, China

Advisory Board
Paul Anastas, Yale University, USA
Isabel Arends, TU Delft, The Netherlands
Gregg Beckham, NREL, USA
Asim Bhaumik, Indian Association for the 
Cultivation of Science, India
Fabrizio Cavani, University of Bologna, Italy
Yonas Chebude, Addis Ababa University, 
Ethiopia
James Clark, University of York, UK
Avelino Corma, Universidad Politecnica de 
Valencia, Spain
Robert H Crabtree, Yale University, USA
Paul Dauenhauer, University of Minnesota, 
USA
Pierre Dixneuf, University of Rennes, France
James Dumesic, University of Wisconsin-
Madison, USA
Peter Dunn, Pfizer, UK
Martin Eastgate, Bristol Myers Squibb, USA
Karen Goldberg, University of Washington, 
USA
Buxing Han, Chinese Academy of Sciences, 
China
Mark Harmer, SAC Technologies, USA
Milton Hearn, Monash University, Australia
Steve Howdle, Nottingham University ,UK
Andrew J. Hunt, Khon Kaen University, 
Thailand 

Graham Hutchings, Cardiff University, UK
Philip Jessop, Queen's University, Canada
C. Oliver Kappe, University of Graz, Austria
Shu Kobayashi, University of Tokyo, Japan
Mihkel Koel, Tallinn University of Technology, 
Estonia
Burkhard Koenig, University of Regensburg, 
Germany
Michael Kopach, Eli Lilly and Company, USA
Dhileep Krishnamurthy, Jubilant Ingrevia 
Limited, India
Walter Leitner, RWTH Aachen University, 
Germany 
Chao-Jun Li, McGill University, Canada
Bruce Lipshutz, University of California, USA
Rafael Luque, University of Cordoba, Spain
Doug MacFarlane, Monash University, 
Australia
Tomoo Mizugaki, Osaka University, Japan
Regina Palkovits,  RWTH Aachen, Germany
Alvise Perosa, Universita Ca Foscari, Italy
Martina Peters, Bayer AG, Germany
Martyn Poliakoff, University of Nottingham, 
UK

Colin Raston, Flinders University, Australia
Roberto Rinaldi, Imperial College London, UK
Robin D. Rogers, McGill University, Canada
Gadi Rothenberg, University of Amsterdam, 
The Netherlands
Susannah Scott, University of California, USA
Roger Sheldon, Delft University of Technology, 
The Netherlands
Christian Stevens, Ghent Univesity, Belgium
Natalia Tarasova, Mendeleev University of 
Chemical Technology, Russia
Rajender Varma, US Environmental Protection 
Agency, USA
Peter Wasserscheid, Friedrich-Alexander 
Universität Erlangen-Nürnberg, Germany
Tom Welton, Imperial College London, UK
Kevin C. W. Wu, National Taiwan University, 
Taiwan
Ganapati D. Yadav, Institute of Chemical 
Technology, India
Hisao Yoshida, Kyoto University,  Japan
Suojiang Zhang, Institute of Process 
Engineering, Chinese Academy of Sciences, 
China
Julie Zimmerman, Yale University, USA
Vânia Zuin Zeidler, Institute of Sustainable 
Chemistry Faculty/School of Sustainability, 
Leuphana University, Germany

Information for Authors
Full details on how to submit material for publication in Green 
Chemistry 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/greenchem

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.

This journal is © The Royal Society of Chemistry 2023. 
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

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


CRITICAL REVIEW

6120

Catalyst-free mechanochemistry as a versatile tool
in synthetic chemistry: a review

Bandameeda Ramesh Naidu, Thondooru Sruthi,
Raghavender Mitty and Katta Venkateswarlu*

TUTORIAL REVIEWS

6149

2D layered materials: structures, synthesis, and
electrocatalytic applications

Lijia Liu, Wei An, Fengyun Gu, Lili Cui, Xingquan He* and
Meihong Fan*

6170

Shining light on layered metal phosphosulphide
catalysts for efficient water electrolysis:
preparation, promotion strategies, and perspectives

Sijia Zhao, Ya Chen,* Yaoda Liu, Jun Cheng and
Zhengfei Dai*

COMMUNICATIONS

6188

Transition metal-free photocatalytic radical
annulation of 2-cyanoaryl acrylamides with
difluoromethyl radicals to assemble 4-amino-
quinolinone derivatives

Qiaoyan Wu, Niuniu Zhang, Xirui Gong, Meilin Ren,
Yanli Xu* and Yanyan Chen*

This journal is © The Royal Society of Chemistry 2023 Green Chem., 2023, 25, 6081–6091 | 6083

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


COMMUNICATIONS

6194

Photocatalytic defluorocarboxylation using
formate salts as both a reductant and a carbon
dioxide source

Shi-Yun Min, He-Xin Song, Si-Shun Yan,* Rong Yuan,
Jian-Heng Ye, Bi-Qin Wang, Yong-Yuan Gui* and
Da-Gang Yu*

6200

Renewable and water-degradable polyimide-esters
from citric acid

Yu-Kai Su, Gabriel N. Short and Stephen A. Miller*

6207

Designing dual-atom cobalt catalysts anchored on
amino-functionalized MOFs for efficient CO2

photoreduction

Meng-Ting Ming, Yu-Chen Wang, Wei-Xue Tao,
Wen-Jie Shi,* Di-Chang Zhong* and Tong-Bu Lu*

6212

Ni(II)-catalyzed oxidative deamination of benzyl
amines with water

Nilay Kumar Pal, Kuldeep Singh, Moumita Patra,
Suman Yadav, Prabhakar K. Pandey and
Jitendra K. Bera*

6084 | Green Chem., 2023, 25, 6081–6091 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


COMMUNICATIONS

6218

Selective isomerization of α-pinene oxide to trans-
carveol by task-specific ionic liquids: mechanistic
insights via physicochemical studies

Sanjay Mehra, Dhanaji R. Naikwadi, Kuldeep Singh,
Ankush V. Biradar* and Arvind Kumar*

6226

Modular construction of N-arylated amino acid
esters enabled by a photoredox-catalyzed
multicomponent reaction

Qing Li, Hanhan Sun, Fengying Yan, Yuanyuan Zhao,
Yicheng Zhang, Chao Zhou, Man-yi Han, Hongji Li and
Xianwei Sui*

PAPERS

6231

Electrochemical transformation of D,L-glutamic
acid into acrylonitrile

Justus Kümper, Jérôme Meyers, Rebecca Sebers,
Nils Kurig and Regina Palkovits*

6238

Metal deposition and electrocatalysis for
elucidating structural changes of gold electrodes
during cathodic corrosion

Mohamed M. Elnagar, Ludwig A. Kibler* and
Timo Jacob*

This journal is © The Royal Society of Chemistry 2023 Green Chem., 2023, 25, 6081–6091 | 6085

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


PAPERS

6253

Preparation of chitosan/cellulose composite
copper catalyst for green synthesis in the
construction of C–Si bonds in aqueous phase

Yaoyao Zhang, Biao Han, Zelang Zhang, Xue Zhao,
Weishuang Li, Bojie Li and Lei Zhu*

6263

A bifunctional molecular catalyst built up of
L-proline grafted polyoxometalate for one-pot
three-component green synthesis of heterocycles

Guoyong Dai, Qi Li, Dejin Zang* and Yongge Wei*

6270

Novel biphasic DES/GVL solvent for effective
biomass fractionation and valorization

Jinyuan Cheng, Xuze Liu, Chen Huang,* Yunni Zhan,
Caoxing Huang, Tingjun Chen, Xianzhi Meng,
Chang Geun Yoo, Guigan Fang and
Arthur J. Ragauskas*

6282

[3 + 2] Cycloaddition of azides with arynes formed
via C–H deprotonation of aryl sulfonium salts

Xing-Wei Gu, Yan-Hua Zhao and Xiao-Feng Wu*

6086 | Green Chem., 2023, 25, 6081–6091 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


PAPERS

6287

Green mechanochemical synthesis of imine-linked
covalent organic frameworks for high iodine
capture

Normanda Brown, Ziad Alsudairy, Ranjan Behera,
Fazli Akram, Kuangcai Chen, Kayla Smith-Petty,
Bria Motley, Spirit Williams, Wenyu Huang,
Conrad Ingram and Xinle Li*

6297

Highly efficient production and purification of
fructose via glucose isomerization by calcium
chloride and triethylamine

Zhaohui Guo, Christian Marcus Pedersen,
Honghong Chang, Yingxiong Wang* and Yan Qiao*

6306

Chemoenzymatic cascade reaction as a sustainable
and scalable access to para-quinols

Jan Samsonowicz-Górski, Anastasiia Hrunyk,
Anna Brodzka, Ryszard Ostaszewski* and
Dominik Koszelewski*

6315

An efficient, green, and residual oxidant-free
wastewater treatment technique enabled by
coupling a dual-cathode heterogeneous electro-
Fenton process and UV radiation in tandem

Lele Cui, Mingming Sun and Zhenghua Zhang*

This journal is © The Royal Society of Chemistry 2023 Green Chem., 2023, 25, 6081–6091 | 6087

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


PAPERS

6327

Self-healing and reprocessing of reclaimed rubber
prepared by re-crosslinking waste natural rubber
powders

Juan Ye, Shujun Tan, Haoyu Deng, Weibin Huang,
Hao Jin, Lanyue Zhang, Hongping Xiang* and
Mingqiu Zhang*

6336

Semiconductor augmented hydrogen and
polyhydroxybutyrate photosynthesis from
Rhodospirillum rubrum and a mechanism study

Lin Wang, Shulan Shi, Jun Liang,* Bo Wang, Xiwen Xing*
and Cuiping Zeng*

6345

Synthesis of biobased amines via Pd-catalysed
telomerisation of the renewable β-myrcene in a
water/ethanol multiphase system: catalyst recycling
enabled by a self-separating product phase

Anna Kampwerth, Michael Terhorst, Nils Kampling,
Dieter Vogt and Thomas Seidensticker*

6355

Carbonatation of [ethylene–glycidyl
methacrylate]-based copolymers with carbon
dioxide as a reagent: from batch to solvent-free
reactive extrusion

Bruno Guerdener, Virgile Ayzac, Sébastien Norsic,
Paul Besognet, Véronique Bounor-Legaré,*
Vincent Monteil,* Véronique Dufaud,* Jean Raynaud*
and Yvan Chalamet*

6088 | Green Chem., 2023, 25, 6081–6091 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


PAPERS

6365

Environmental profile of the production of
fragrance ingredients used in cosmetic products:
comparative analysis of results obtained by life
cycle assessment and the green chemistry-based
eco-design tool GREEN MOTION™

Patricia Martz,* T. V. Tony Phan,* Jacques L’Haridon,
Marie-Hélène Beausoleil, Kévin Lafaye, Yves Gérand and
Cyril Gallardo

6383

Elucidating the nonproductive adsorption
mechanism of cellulase with lignin fractions from
hydrothermally pretreated poplar using multi-
dimensional spectroscopic technologies

Xiaoxue Zhao, Bin Bian, Caoxing Huang,*
Chenhuan Lai, Junlong Song, Yongcan Jin,
Xianzhi Meng, Arthur Ragauskas and Qiang Yong*

6398

Sustainable tailor-made and bio-based high-
performance lubricants that combine
biorenewability, biodegradability and economic
efficiency

Luisa Koch, Alina Guntermann, Katharina Hirschbichler,
Carmen Plass, Tobias Betke, Ling Ma, Thomas Kilthau
and Harald Gröger*

6405

A new strategy for efficient chemical degradation
and recycling of polyurethane materials: a
multi-stage degradation method

Hui-Wen He, Kai-Ming Du, Han-Jing Yu, Yi-Feng Zhu,
Hang Su, Fan Yang, Meng Ma, Yan-Qin Shi,
Xiao-Jun Zhang, Si Chen* and Xu Wang*

This journal is © The Royal Society of Chemistry 2023 Green Chem., 2023, 25, 6081–6091 | 6089

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


PAPERS

6416

A new impetus for biodesulfurization: bypassing
sulfate inhibition in biocatalyst production

Tiago P. Silva, Susana M. Paixão* and Luís Alves*

6432

Integration of a chiral phosphine ligand and ionic
liquids: sustainable and functionally enhanced
BINAP-based chiral Ru(II) catalysts for
enantioselective hydrogenation of β-keto esters

Fan Wang, Shuai Zhang, Sen Huang, Lin Zhu,
Hongbing Song, Congxia Xie and Xin Jin*

6446

Economic and environmental assessment of
asphaltene-derived carbon fiber production

Md Abdullah Al Bari, Shariful Kibria Nabil, Shabab Saad,
Rahul Sarkar, Sabrina Sabiha, Muhammad M. Rahman
and Md Golam Kibria*

6459

Quantitative analysis of CO2 emissions reduction
potential of alternative light olefins production
processes

Marian Flores-Granobles and Mark Saeys*

6090 | Green Chem., 2023, 25, 6081–6091 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g


PAPERS

6472

An eco-friendly one-pot extraction process for
curcumin and its bioenhancer, piperine, from
edible plants in exosome-like nanovesicles

Meghana N. Kumar, Sreeram Peringattu Kalarikkal,
Cathrine M. S. Bethi, Sukriti Narendra Singh,
Janakiraman Narayanan and Gopinath M. Sundaram*

6489

“On-water” defluorophosphorylation of
trifluoromethylated enones with phosphine oxides

Xue-Qiang Chu,* Li-Wen Sun, Cheng Ma,
Jia-Wei Chen, Yu-Lan Chen, Shao-Fei Ni,*
Ming-Quan Zhu, Jie Zhou,* Mengtao Ma and
Zhi-Liang Shen*

This journal is © The Royal Society of Chemistry 2023 Green Chem., 2023, 25, 6081–6091 | 6091

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

4 
A

ug
us

t 2
02

3.
 D

ow
nl

oa
de

d 
on

 4
/1

/2
02

6 
7:

06
:1

6 
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/d3gc90079g

