
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 27(2) 267–536 (2025)

Cover
See Jin Liu, Li Li, and Xu Jing
et al., pp. 420–431.

Image reproduced by
permission of Jing Xu from
Green Chem., 2025, 27, 420.

Inside cover
See Emma J. Finfer and
Rory Waterman,
pp. 432–437.

Image reproduced by
permission of Rory Waterman
from Green Chem., 2025, 27,
432.

Image created by
Pamela Vargas De Los Santos.

CRITICAL REVIEW

275

Advances of the past 12 years in decarboxylation of
biomass carboxylic acids to biofuels and
high-value chemicals via photo- or electrocatalysis

Chen-Qiang Deng and Jin Deng*

TUTORIAL REVIEWS

293

Recent advances in bifunctional carbon-based
single-atom electrocatalysts for rechargeable
zinc–air batteries

Yang Chen, Gan Wang, Junhua Li, Ting He, Yi Zhang,*
Heng Zhang* and You-Nian Liu*

This journal is © The Royal Society of Chemistry 2025 Green Chem., 2025, 27, 269–274 | 269

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

3 
D

ec
em

be
r 

20
24

. D
ow

nl
oa

de
d 

on
 4

/3
/2

02
6 

1:
38

:4
8 

A
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/d5gc90006a
https://pubs.rsc.org/en/journals/journal/GC
https://pubs.rsc.org/en/journals/journal/GC?issueid=GC027002


Registered charity number: 207890

Uncover new possibilities  
with outstanding  
preliminary research   
Original discoveries, fuelling  
every step of scientific progress

Fundamental questions
Elemental answers

rsc.li/chemcomm

ChemComm

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

3 
D

ec
em

be
r 

20
24

. D
ow

nl
oa

de
d 

on
 4

/3
/2

02
6 

1:
38

:4
8 

A
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/d5gc90006a


TUTORIAL REVIEWS

325

Rational modulation of cellulose for zinc ion-based
energy storage devices
Penggao Liu,* Chunrong He, Xinyue Chen, Ting Wang,
Wei Song, Weifang Liu and Kaiyu Liu

352

Toward the next generation of sustainable
aluminum-ion batteries: a review

Jiajin Zhao, Yan Chen, Ziqi An, Mengyan Zhang,
Wenfeng Wang, Qiubo Guo, Yuan Li, Shumin Han* and
Lu Zhang*

379

A comparative study of 5-(chloromethyl)furfural
and 5-(hydroxymethyl)furfural

Sabah Karimi, Saeideh Gharouni Fattah, Zheng Li,*
Miao Zuo, Mahmoud Nasrollahzadeh* and
Xianhai Zeng*

PERSPECTIVE

403

Green chemistry startups: some lessons learned

Jason P. Hallett

This journal is © The Royal Society of Chemistry 2025 Green Chem., 2025, 27, 269–274 | 271

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

3 
D

ec
em

be
r 

20
24

. D
ow

nl
oa

de
d 

on
 4

/3
/2

02
6 

1:
38

:4
8 

A
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/d5gc90006a


COMMUNICATION

413

EDA complex-mediated [3 + 2] cyclization for the
synthesis of CF3-oxadiazoles

Mengjun Huang, Guoqiang Wang, Heyin Li, Zhenlei Zou,
Xingye Jia, Georgios Karotsis, Yi Pan, Weigang Zhang,*
Jing Ma* and Yi Wang*

PAPERS

420

Bio-derived solvent-based automated dispersive
liquid–liquid microextraction for pretreatment of
diamide insecticides in environmental water
samples

Jin Liu, Yuxin Wang, Rui Song, Yukun Yang, Li Li* and
Xu Jing*

432

Neoteric solvents for exploratory catalysis:
hydrophosphination catalysis with CHEM21
solvents

Emma J. Finfer and Rory Waterman*

438

Engineering industrial fungus Aspergillus oryzae
for the sustainable biosynthesis of ergot alkaloids

Meili Xiao, Yan Wang, Lu Yu, Xing Yan, Zhihua Zhu,
Ernuo Tian, Yinmei Wang, Gen Zou,* Zhihua Zhou* and
Pingping Wang*

272 | Green Chem., 2025, 27, 269–274 This journal is © The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

3 
D

ec
em

be
r 

20
24

. D
ow

nl
oa

de
d 

on
 4

/3
/2

02
6 

1:
38

:4
8 

A
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/d5gc90006a


PAPERS

450

Construction and optimization of efficient
glucose–xylose co-fermenting yeast Yarrowia
lipolytica for green and sustainable succinic acid
production from lignocellulosic biomass

Mianshen Ge, Yuanyuan Sha, Minrui Lu, Yuwei Zhang,
Zhaoxian Xu, Sitong Chen, Ying Ding and Mingjie Jin*

464

A Ni(OH)2 nanosheet array modified with
Fe–phytate complex layer asacorrosion resistant
catalyst for seawater electrolysis at ampere-level
current density

Yanyan Song, Wenjie Shi, Nini Li, Qingyu Li, Xi-ao Wang,
Xiaoyan Zhang,* Minghua Huang* and Lixue Zhang*

473

Electro-oxidative upgrading of lignite alkali-soluble
derivatives for clean production of fulvic acids
using NiCo-LDH@NiC2O4/NF anode

Haiyan Ge, Jining Zhou, Zhicai Wang,* Xiaobiao Yan,
Chunxiu Pan, Zhiping Lei, Zhanku Li, Jingchong Yan,
Weidong Zhang, Shibiao Ren, Shigang Kang and
Hengfu Shui

485

Green and facile modification of mesoporous
activated carbon for selective indium and gallium
recovery from waste photovoltaic modules

Wenxuan Wang, Xinhai Xu,* Jie Li, Tao Liu,
Hailong Wang and Yin Wang*

This journal is © The Royal Society of Chemistry 2025 Green Chem., 2025, 27, 269–274 | 273

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

3 
D

ec
em

be
r 

20
24

. D
ow

nl
oa

de
d 

on
 4

/3
/2

02
6 

1:
38

:4
8 

A
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/d5gc90006a


PAPERS

498

“One-for-all” on-demand multifunctional
fluorescent amphoteric polymers achieving
breakthrough leather eco-manufacturing evolution

Chao Wei, Xuechuan Wang,* Shuang Liang,
Xiaoliang Zou, Long Xie and Xinhua Liu*

517

Enhancing the reactivity of a P450 decarboxylase
with ionic liquids

Jake H. Nicholson, Mayara Chagas de Avila,
Ricardo Rodrigues de Melo, Leticia Maria Zanphorlin
and Alex P. S. Brogan*

527

Green synthesis of poly ε-caprolactone using a
metal-free catalyst via non-covalent interactions

Shweta Sagar, Priyanku Nath, Shiva Lall Sunar,
Aranya Ray, Mridula Choudhary, Alok Sarkar,*
Saurabh K. Singh* and Tarun K. Panda*

274 | Green Chem., 2025, 27, 269–274 This journal is © The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

3 
D

ec
em

be
r 

20
24

. D
ow

nl
oa

de
d 

on
 4

/3
/2

02
6 

1:
38

:4
8 

A
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/d5gc90006a

