
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 26(7) 3529–4222 (2024)

Cover
See Jihoon Shin,
Sae Hume Park et al.,
pp. 3732–3746.

Image reproduced by
permission of Sae Hume Park
from Green Chem., 2024, 26,
3732.

Inside cover
See Andrew J. Hunt et al.,
pp. 3747–3757.

Image reproduced by
permission of
Pakin Noppawan from
Green Chem., 2024, 26,
3747.

Artist: Pakin Noppawan

CRITICAL REVIEWS

3546

Homogeneous vs. heterogeneous catalysts for
acceptorless dehydrogenation of biomass-derived
glycerol and ethanol towards circular chemistry

Kai Wang, Jonathan Horlyck, Nan An and
Adelina Voutchkova-Kostal*

3565

Ionic liquids for the green synthesis of
1,2,3-triazoles: a systematic review

Aman Kumar, Vijay Kumar, Prashant Singh,
Ram Kumar Tittal* and Kashmiri Lal*

This journal is © The Royal Society of Chemistry 2024 Green Chem., 2024, 26, 3531–3545 | 3531

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 3
:1

8:
41

 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

www.rsc.li/greenchem
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4gc90038c
https://pubs.rsc.org/en/journals/journal/GC
https://pubs.rsc.org/en/journals/journal/GC?issueid=GC026007


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   1LF_CW Advert_210x275mm with strap.indd   1 06/02/2023   12:09:5406/02/2023   12:09:54

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 3
:1

8:
41

 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/d4gc90038c


TUTORIAL REVIEWS

3595

Photocatalyzed Minisci-type reactions for
late-stage functionalization of pharmaceutically
relevant compounds

Xiaotong Zhang, Shuqi Li, Feng Qiu, Hwee Ting Ang,*
Jie Wu* and Penghao Jia*

3627

Deep eutectic solvents as an emerging green
platform for the synthesis of functional materials

Yunping Ma, Yu Yang, Tie Li, Shahid Hussain and
Maiyong Zhu*

3670

Strategies for avoiding the scaling relationship in
ammonia synthesis with non-thermal plasma
methods – the “shift” or “break” approach

Baiqiang Zhang,* Junhui Li, Hengfei Zuo, Yongqi Liang,
Jia Wang, Yuhui Chen, Gang Chen, Kenji Kamiya,
Nobusuke Kobayashi and Bo Wu*

PERSPECTIVES

3688

Advancing sustainable end-of-life strategies for
photovoltaic modules with silicon reclamation for
lithium-ion battery anodes

Owen Wang, Zhuowen Chen and Xiaotu Ma*

This journal is © The Royal Society of Chemistry 2024 Green Chem., 2024, 26, 3531–3545 | 3533

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 3
:1

8:
41

 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/d4gc90038c


PERSPECTIVES

3698

Polyester biodegradability: importance and
potential for optimisation

Yue Wang, Robert-Jan van Putten, Albert Tietema,
John R. Parsons and Gert-Jan M. Gruter*

COMMUNICATIONS

3717

An automated carcinogenic potency
categorization approach for nitrosamine drug
substance-related impurities

Jiazhou Zhu,* Yang Qu* and Ning Ye*

3722

Palladium-catalyzed conversion of phenols into
tetrahydroacridines

Jianjin Yu, Renqin Zhan, Chao-Jun Li and
Huiying Zeng*

3727

[3 + 2] radical sulfuration of alkenes by organic
photocatalysis

Na Yang, Gefei Duan and Yunbo Zhu*

3534 | Green Chem., 2024, 26, 3531–3545 This journal is © The Royal Society of Chemistry 2024

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 3
:1

8:
41

 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/d4gc90038c


PAPERS

3732

Soybean oil derived-process oil prepared via
recyclable organocatalysis for eco-friendly
styrene–butadiene rubber composites

Geunho Kim, Woong Kim, Jeong Suk Yuk,
Haemin Jeong, Hee Geom Jeon, Youngjae Yoo,*
Jihoon Shin* and Sae Hume Park*

3747

A novel approach to amino acid synthesis:
acid-assisted reactions with dimethyl carbonate for
efficient O-methylated, N,O-methylated and
N-formylated derivatives

Pattamabhorn Worsawat, Pakin Noppawan,
Nontipa Supanchaiyamat, Himmy Wu, Con R. McElroy
and Andrew J. Hunt*

3758

Solvent selection based on a conceptual process
design by combining cost evaluation and life cycle
assessments for developing new reaction pathways

Takehiro Yamaki,* Thuy T. H. Nguyen, Nobuo Hara,
Satoshi Taniguchi and Sho Kataoka*

3767

Chemoenzymatic β-specific methylene C(sp3)–H
deuteration of carboxylic acids

Xicheng Wang, Zhaohui Sun, Tao Li, Saima Perveen and
Pengfei Li*

This journal is © The Royal Society of Chemistry 2024 Green Chem., 2024, 26, 3531–3545 | 3535

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 3
:1

8:
41

 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/d4gc90038c


PAPERS

3776

A 60-times faster digital-discovery-compatible
reaction setup with enhanced safety for chemical
applications

Andrey N. Lebedev, Konstantin S. Rodygin,
Svetlana A. Vakhrusheva and Valentine P. Ananikov*

3786

Synthesis of the dibenzo[b,d]azepine skeleton via a
catalyst-free ring expansion domino reaction

Tao Guo, Penghua Hu, Jiaxin Li, Yujia Zhou,
Panke Zhang,* Yunhui Zhao* and Congjun Zhu*

3791

An integrative sustainability assessment of the
Tsuji–Trost reaction simulating allylic amination
under non-conventional (vs. conventional)
conditions

Sangita Dattatray Shinde, Gargi Nikhil Vaidya,
Shyam Kumar Lokhande, Anil Shaha,
Ramesh Hiralal Choudhary and Dinesh Kumar*

3801

Used tissue paper as a 3D substrate for non-enzyme
glucose sensors

Zhiyu Chen, Lei Li, Xuanyu Xiao, Yuxin Zhang,
Jieyu Zhang, Qing Jiang,* Xuefeng Hu* and
Yunbing Wang*

3536 | Green Chem., 2024, 26, 3531–3545 This journal is © The Royal Society of Chemistry 2024

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 3
:1

8:
41

 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/d4gc90038c


PAPERS

3814

Solvent-free chemical upcycling of poly(bisphenol
A carbonate) and poly(lactic acid) plastic waste
using SBA-15-functionalized basic ionic liquids

Arjun K. Manal, Garima Saini and Rajendra Srivastava*

3832

Construction of biomass-based amines via
Ir-mediated N-alkylation: kinetic analysis

Meixiang Liang, Zhongmou Xu, Tianhao Zhou,
Limin Chen* and Jinzhu Chen*

3853

Environmental impact of different scenarios for the
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This journal is © The Royal Society of Chemistry 2024 Green Chem., 2024, 26, 3531–3545 | 3539

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

2 
A

pr
il 

20
24

. D
ow

nl
oa

de
d 

on
 1

2/
6/

20
25

 3
:1

8:
41

 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/d4gc90038c


PAPERS

3968

Food-safe glycidyl-free chain extenders for
polylactides

Hazem M. Elkholy, Mohamed A. Abdelwahab,
Muhammad Naveed, Khaled Abdelaziz and
Muhammad Rabnawaz*

3979

Techno-economic analysis of solid oxide fuel
cell-based energy systems for decarbonising
residential power and heat in the United Kingdom

Dibyendu Roy, Samiran Samanta, Sumit Roy,*
Andrew Smallbone and Anthony Paul Roskilly

3995

Beyond biodegradation: upcycling of polylactic
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