Open Access Article. Published on 09 noviembre 2023. Downloaded on 06/08/2025 3:46:01.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Environmental Science
Nano

rsc.li/es-nano

The Royal Society of Chemistry is the world's leading chemistry community. Through our high impact journals ana publications we
connect the world with the chemical sciences and invest the profits back into the chemistry community.

IN THIS ISSUE
ISSN 2051-8153 CODEN ESNNA4  10(11) 2927-3222 (2023)

. Cover
Enyironmental See Jorge Pereira,
Science Swadeshmukul Santra et al.,

Nano pp. 3012-3024.
Image reproduced by
permission of Jorge Pereira
from Environ. Sci.: Nano,
2023, 10, 3012.

Image created via Blender
Foundation (www.blender.
org).

CRITICAL REVIEWS

Inside cover

See Anastasia G. llgen et al.,
pp. 3025-3038.

Image reproduced

by permission of

Anastasia G. llgen

from Environ. Sci.: Nano,
2023, 10, 3025.

Enyironmental
Science
Nano

Prospects of 2D graphene nanomaterials in plant-
based agriculture and their fate in terrestrial soil: a
critical review

Partho Das, C. Ryan Penton, Paul Westerhoff
and Francois Perreault*

Recent trends on MIL-Fe metal-organic frameworks:
synthesis approaches, structural insights, and
applications in organic pollutant adsorption and
photocatalytic degradation

Badr-Eddine Channab, Mohamed El Ouardi,
Omar Ait Layachi, Salah Eddine Marrane, Ayoub El Idrissi,
Amal BaQais and Hassan Ait Ahsaine*

This journal is © The Royal Society of Chemistry 2023

-

MIL-88B  np.68

=~ Photodegradation

Environ. Sci.: Nano, 2023, 10, 2929-2935 | 2929


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3en90045b
https://pubs.rsc.org/en/journals/journal/EN
https://pubs.rsc.org/en/journals/journal/EN?issueid=EN010011

Open Access Article. Published on 09 noviembre 2023. Downloaded on 06/08/2025 3:46:01.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Editorial Staff

Executive Editor
Neil Scriven

Deputy Editor
Grace Thoburn

Development Editor
Nour Tanbouza

Editorial Production Manager
Claire Darby

Publishing Editors

Emma Carlisle, Hannah Hamilton, Ephraim Otumudia,
Irene Sanchez Molina Santos, Michael Spencelayh, Callum
Woof, Lauren Yarrow-Wright

Editorial Assistant
Kate Bandoo

Publishing Assistant
Linda Warncke

Publisher
Sam Keltie

For queries about submitted papers please contact
Claire Darby, Editorial Production Manager in the first
instance. E-mail: esnano@rsc.org

For pre-submission queries please contact
Neil Scriven, Executive Editor.
E-mail: esnano-rsc@rsc.org

Environmental Science: Nano (electronic: ISSN 2051-8161)

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: £2434; US$4021.
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 compl nor for any cc q e
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 W1]J 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

Environmental Science: Nano

rsc.li/es-nano

Environmental Science. Nano is a comprehensive, high-impact source of peer-reviewed
information on the design and demonstration of engineered nanomaterials for environment-
based applications and on the interactions of engineered, natural, and incidental
nanomaterials with biological and environmental systems.

Editorial Board

Editor-in-Chief
Peter Vikesland, Virginia Polytechnic Institute
and State University, USA

Associate Editors

Zhang Lin, Central South University, China
Susana Loureiro, University of Aveiro, Portugal
Iseult Lynch, University of Birmingham, UK
Antonia Praetorius, Universiteit van
Amsterdam, The Netherlands

Wei-Guo Song, Institute of Chemistry, CAS,
China

Advisory Board

Melanie Auffan, CEREGE, France

Toannis Bourmpakis, University of Pittsburgh,
USA

Yoon-Seok Chang, POSTECH, Korea

Wei Chen, Nankai University, China

Philip Demokritou, Harvard University, USA
Juliane Filser, Bremen University, Germany
Greg G. Goss, University of Alberta, Canada
Vincent Hackley, National Institute of
Standards and Technology, USA

Robert J. Hamers, University of Wisconsin,
USA

Christy Haynes, University of Minnesota, USA
Robert Hurt, Brown University, USA

Saber Hussain, Air Force Research Laboratory
at Wright-Patterson Air Force Base, USA

Information for Authors

Full details on how to submit material for publication in

Kevin James Wilkinson, University of
Montreal, Canada

James Hutchison, University of Oregon, USA
Ralf Kaegi, Ralf Kégi, Swiss Federal Institute
of Aquatic Science and Technology, Eawag,
Switzerland

Anne Kahru, National Institute of Chemical
Physics and Biophysics, Estonia

Sijin Liu, Research Centre for Eco-
Environmental Sciences, CAS, China
Gregory Lowry, Carnegie Mellon University,
USA

Sara Mason, Sara E. Mason, University of
Towa, USA

Willie Peijnenburg, Leiden University, The
Netherlands

Members

John Fortner, Yale University, USA

Leanne Gilbertson, Duke University, USA
Jerome Rose, European Centre for Research
and Teaching in Environmental Geosciences,
France

Wendel Wohlleben, BASF, Germany

Bintian Zhang, Southern University of Science
and Technology, China

Tong Zhang, Nankai University, China

Ines Zucker, Tel Aviv University, Israel

Navid Saleh, The University of Texas at Austin,
USA

Gabriele Schaumann, Landau University,
Germany

Kristin Schirmer, Swiss Federal Institute of
Aquatic Science and Technology, Eawag,
Switzerland

Vera Slaveykova, University of Geneva,
Switzerland

Nathalie Tufenkji, McGill University, Canada
Jason M. Unrine, University of Kentucky, USA
Frank von der Kammer, University of Vienna,
Austria

Sharon Walker, Drexel University, USA

Debora Rodrigues, University of Houston, USA  Weixian Zhang, UNEP-Tongji Institute, China

Tara Sabo-Attwood, University of Florida, USA

This journal is © The Royal Society of Chemistry 2023.

Environmental Science: Nano are given in the Instructions for Authors Apart from fair dealing for the purposes of research or private study

(available from http://www.rsc.org/authors). Submissions should be
made via the journal’s homepage: rsc.li/esnano

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.

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/d3en90045b

Open Access Article. Published on 09 noviembre 2023. Downloaded on 06/08/2025 3:46:01.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

CRITICAL REVIEWS

View Article Online

Evaluating metal oxide nanoparticle (MeOx NP)
toxicity with different types of nano descriptors
mainly focusing on simple periodic table-based
descriptors: a mini-review

Joyita Roy and Kunal Roy*

PAPERS

sl

Melting point

e S
S

Targeted delivery of oxytetracycline to the
epidermal cell junction and stomata for crop
protection

Jorge Pereira,* Daniela Negrete Moreno,
Giuliana Gan Giannelli, Edwin Davidson,
Javier Rivera-Huertas, Hehe Wang

and Swadeshmukul Santra*

@ nNenopariicle A o SO0 oxyetracysine

Structure and energetics of hydrogen bonding
networks in dilute HOD/H,O solutions confined in
silica nanopores

Anastasia G. Ilgen,* Hasini S. Senanayake,
Ward H. Thompson and Jeffery A. Greathouse

Matrix-driven environmental fate and effects of
silver nanowires during printed paper electronics
end of life

Andrea Carboni,* Danielle L. Slomberg,

Amazigh Ouaksel, Lenka Brousset, Andrea Campos,
Bernard Angeletti, Bahareh Zareeipolgardani,

Gael Depres, Alain Thiéry, Jerome Rose, Laurent Charlet
and Melanie Auffan

This journal is © The Royal Society of Chemistry 2023

Printed Paper Electronics (PPE)

=
&5 .. = Conductive ink
Ras =

\f&/{f == Coating materials

E1 et Paper
Fragmentation
\ Chronic dosing

Water column Matrix driven:

ti = « Partitioning onto sediments
« Exposure of benthic communities
« Bioaccumulation / altered

Q a behavior

=

Cellulose/PVDC matrix
Silver Nanowires (AgNWs)

Mesocosm Pond Ecosystem

Environ. Sci.: Nano, 2023, 10, 2929-2935 | 2931


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3en90045b

Open Access Article. Published on 09 noviembre 2023. Downloaded on 06/08/2025 3:46:01.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Co-polymers Co-precipitate

Co complexation or incorporation

Ferrimagnetic Antiferromagnetic

Cobalt concentration

Environmentally friendly
synthesis of core-shell

particles

Environmentally relevant
conditions (Co at trace level)

Investigation of magnetite-Co interactions: from
environmentally relevant trace Co levels to core-
shell Fe30,@Co(OH), nanoparticles with magnetic
applications

Laura Fablet, Fadi Choueikani, Mathieu Pédrot,
Margaux Kerdiles, Mathieu Pasturel and Rémi Marsac*

Reduction in insect attachment ability by biogenic
and non-biogenic ZnO nanoparticles

Manuela Rebora, Daniele Del Buono,* Silvana Piersanti
and Gianandrea Salerno

Dual activation of
molecular oxygen
(0,) and water (H,0)

94% T

65%

Inactivation rate

Commercial Na_no-
nano Ag  Ag/GDY

Insights into efficient bacterial inactivation over
nano Ag/graphdiyne: dual activation of molecular
oxygen and water molecules

Chuanqi Pan, Biluan Zhang, Tingyu Pan, Hui Huang,
Siyi Song, Xitong Cai, Yuhang Wang, Hongwei Sun,
Zhu Luo, Lizhi Zhang and Yanbing Guo*

Rutile > Anatase :

l As &

uptake by rice
)

L biomass loss & SOD, CAT, POD, MDA /
T food safety & human health )
) ~ Amount of iron plaque

As/Pb adsorption to TiO,
Alleviated oxidative stress

1 As in rice & iron plaque

(\a \iron
Pb in rice & iron plaque

— A7l plaque

Exposure | Nano-anatase | Nano-rutile

A Bulk TiO,
LS . IS = —

. s A As alone

Y . "~ lead | As&Pb2

nano-Ti0:  Ngrgenic | As & Pb10 1

2932 | Environ. Sci.: Nano, 2023, 10, 2929-2935

Simultaneous reduction of arsenic and lead
bioaccumulation in rice (Oryza sativa L) by nano-
TiO,: a mechanistic study

Xinyi Wu, Wenyi Jia, Jing Hu, Xuefeng Yu,

Chuanhao Yan, Jason C. White, Junfeng Liu, Yu Yang
and Xilong Wang*

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/d3en90045b

Open Access Article. Published on 09 noviembre 2023. Downloaded on 06/08/2025 3:46:01.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Synergistic and non-synergistic impact of HAP-
based nano fertilizer and PGPR for improved
nutrient utilization and metabolite variation in hemp
crops

Agrataben Vadhel, Anil Kumar, Sabreen Bashir,
Tabarak Malik* and Anand Mohan*

Synthetic Fertilizer + Biofertilizer

IQEAN
» é”\
Bacillus megaterium

Waste tailing particle electrode enables enhanced
electrochemical degradation of sulfamethoxazole

Jiagi Bu, Hongru Jiang, Tianhao Li, Chengyun Zhou*
and Shian Zhong*

Turn waste into +
treasure and
treat waste with
waste.

_,——0,

Degradation of
sulfadiazine

Particle electrode materials
with high catalytic activity

Insight into lanthanides REVO, (RE = Ce, Pr, Nd): a
comparative study on RE-site variants in the
electrochemical detection of metronidazole in
environmental samples

Aravind Radha and Sea-Fue Wang*

Real-world
samples )

Water
sample-1

Current (pA)

Metronidazole E vs. AgiAgCl (V)

REVO,, RE= Ce, Pr, Nd Water

sample-2

Improved methodology for the analysis of
polydisperse engineered and natural colloids by
single particle inductively coupled plasma mass
spectrometry (splCP-MS)

Shaun G. Bevers, Casey Smith, Stephanie Brown,
Nathan Malone, D. Howard Fairbrother,
Aaron J. Goodman and James F. Ranville*

This journal is © The Royal Society of Chemistry 2023

Dilution
® e o0 [ ] e e 0 O
[ X N N N J 'Y X ) E" 2
0000 oomm)

... . Logd »E’D \
“— Log
‘ Direct spICP-MS

Log #
-~J

Log d

Environ. Sci.: Nano, 2023, 10, 2929-2935 | 2933


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3en90045b

Open Access Article. Published on 09 noviembre 2023. Downloaded on 06/08/2025 3:46:01.

PAPERS

View Article Online

the order of the AI** enhance the resistance for HF corrosion

100 | — - - -
°\¢ 1
S 8o i §
S
g | 2
S 601
£
3
Q 40
T
-«

5 204 V-A05
(] ——

0 20 40 60
Time (h)

Efficient and stable CF, decomposition over 6-Al,03
with extraordinary resistance to HF
Hang Zhang, Kang Liu, Yingkang Chen, Xiaojian Wang,

Hongmei Li, Junwei Fu, Liyuan Chai, Zhang Lin
and Min Liu*

Products  CgHoNO,
2 3+
% " 105
PMS + OH H,O/H+
PMS $0,> )
Cu|+

SO, PMS b

Paracetamol = CO, + H,0

Porous calcium copper titanate electrodes for
paracetamol degradation by electro-oxidation via
CuO-induced peroxymonosulfate activation

Elissa Makhoul, Fida Tanos, Maged F. Bekheet,

Wiebke Riedel, Eddy Petit, Roman Viter, Iryna Tepliakova,
Arunas Ramanavicius, Antonio Razzouk,

Geoffroy Lesage, Marc Cretin, Madona Boulos,

David Cornu and Mikhael Bechelany*

3 g
HO, oH N

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

OH O OH O O
Adsorption & oxidation

Intermediates

Oxytetracycline

o oH

Enhanced removal of oxytetracycline from aquatic
solution using MnO,@Fez0, bimetallic nanoparticle
coated powdered activated carbon: synergism of
adsorption and chemical autocatalytic oxidation
processes

Jiahui Zhou* and Shu Wang

* MnO,
— O Feo,
= PAC
oFe0, Nitrate formation and iron dissolution in the
heterogeneous reactions of NHz on nano a-Fe,05
(et QRO pevy ) . . .
l : Ruixue Wang, Kun Li,* Narcisse Tsona Tchinda,
NH, (g) ? NH, (ads) ":M': NH, = No, Wenx'ng Wang al’]d LII’] Du*
| +  promotion
e SooR @ b promotion

50, (g)

R-COOH (g)

2934 | Environ. Sci.: Nano, 2023, 10, 2929-2935

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/d3en90045b

Open Access Article. Published on 09 noviembre 2023. Downloaded on 06/08/2025 3:46:01.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Development of lignin-coated natural
polysaccharide-based nanopesticides for both high
foliar adhesion and rapid release of pesticide
molecules against bacteriostasis

Hanchen Lin, Shanshan Li, Like Ning, Ning Ma, Peng Xu,
Mei Hong, Fei Wang and Chaogun You*

Two-dimensional ion-molecule chelation reaction
(2D-IMCRs) to form a two-dimensional dual optical
sensor (2D-DOS): synthesis and application of Phen-
SnO, nanosheets for the fluorometric and
colorimetric sensing of nitroaromatic explosives

Deepak Dabur, Yen-Ting Chan and Hui-Fen Wu*

This journal is © The Royal Society of Chemistry 2023

Environ. Sci.: Nano, 2023, 10, 2929-2935 | 2935


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3en90045b

