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o WHERE AND WHO WE ARE

o WATER IS STRANGE

o WHY WESHOULD BE REALLY
GONGERNED WITH GONTAMINANTS OF
EMERGING CONGERN

o DEVELOPING NANOMATERIALS WITH
REALLY LOW BUDGET AND NO LAB

o SOME SIMULATIONAL RESULTS

o TAKE HOME MESSAGES
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NANOMATERIALS BIO/MEDICAL PHYSICS
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,.
simple molecule made with two of

the most commom elements in the
Universe

> 70 known anomalies

https://water.lsbu.ac.uk/water/martin_chaplin.ntml
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@ diffusion is strange
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€in nanoconfinement is strange
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(S “water” yOis strange

Thermodynamic and dynamic anomalies for a three-dimensional isotropic
core-softened potential
Alan Barros de Oliveira, Paulo A. Netz, Thiago Colla, and Marcia C. Barbosa

Citation: J. Chem. Phys. 124, 084505 (2006); doi: 10.1063/1.2168458
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I in nanoconfinement is strange?

RESEARCH ARTICLE | APRIL 03 2023

Solid-amorphous transition is related to the waterlike
anomalies in a fluid without liquid-liquid phase transition ©
(FREE

J. R Bordin and L B, Krolt

Thermodynamic and dynamic anomalies for a three-dimensional isotropic
core-softened potential

Alan Barros de Oliveira, Paulo A. Netz, Thiago Colla, and Marcia C. Barbosa

Spacial Collection: 2023 JCP Emerging Investigators Special Collection

José Rafael Bordin & ; Leandro B. Kroft

Citation: J. Chem. Phys. 124, 084505 (2006); doi: 10.1063/1.2168458

W) Chock for updates

J. Cham, Phys, 158, 134501 (2023)
hipa:ifdol org MO 1063/5.0144868
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€ in nanoconfinement is strange!!
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Diffusion enhancement in core-softened fluid confined in nanotubes
J. R. Bordin,"® A. B. de Qliveira,2" A. Diehl ?-% and Marcia C. Barbosa*9
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€ in nanoconfinement is strange!!
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[1PAP water é iIn nanoconfinement is stranger
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M) Check for updates | Breakdown of the Stokes—Einstein water transport
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"Physics is like sex: sure,
it may give some practical
results, but that's not why

we do it."
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\ETUEERIEN Ry hydric stress

O estresse hidrico no mundo

25 paises estdo expostos atualmente a “estresse hidnco extremno”. Um pais que enfrenta “astresse hidnco extrema” esta usando pelo menos B0% de seu suprimento disponivel. E
A classificacao "alto estresse hidrico” significa que o pals esta retirando 40% de seu suprimento >
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RTNEERIENI[X¢y water distribution in the world
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RESEARCH ARTICLE |

size @
Special Collection: lons in Water

Mateus Henrigue Kohler 0 | José Rafael Bordin

| M) Check for updates

J. Chem. Phys. 148, 222804 (2018)
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Microplastic pollution in the Amazon Basins
Current scenario, advances and perspectives
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PHARMACEUTICALS DYES

JOURNAL ARTICLE

COVID-19 Therapies in Brazil: Should We Be
Concerned with the Impacts on Aquatic Wildlife? @
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PERSONAL CARE NANOMATERIALS MICROORGANS

Environmental Toxicology and Chemistry, Volume 39, Issue 12, 1 December 2020, Pages
2348-2350, https://doi.org/10.1002/etc.4888
Published: 02 October 2020  Article history
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Drugs of abuse in tap water from elghtWM ese,, ” “Me
European countries: Determination by use mwf‘”w@ ch dyr,
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evaluation of risks to human health M

Luis Mufiiz-Bustamante, Noelia Caballero-Casero 2 & | Soledad Rubio

Home » Environmental Science and Pollution Research » Article

Occurrence of pharmaceutical residues in
e drinking water: a systematic review

Emerging Chemical Pollution of the Planet | Published: 06 August 2024

Volume 32, papes 1043610463, (2025) Cite this article

W article

Emerging contaminants in surface waters and their relevance
for the production of drinking water in Europe
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Mercury, tramadol, industrial chemicals and even caffeine:
scientists presented the results of the analysis of the pollutants
concentrations in the flora and fauna of Antarctica




Contaminantes of Emerging
Concern

EMERGING CONTAMINANTS
Contaminantes emergentes agravam crise hidrica
PHARMACEUTICALS DYES PESTICIDES

Nnos paises em desenvolvimento, aponta dossie

2B de abril de 2025
Além da escasser ¢ da distribuicéo desigual da dgua, & qualidade estd sendo fortemente afelada
por pesticidas de uso sgricola, residuos industrinis e descarte de medicamentos & produtos de

MICROPLASTICS  HEAVY METALS HORMONES higiene

José Tadeu Arantes | Agéncia FAPESP - Com o crescimento da populacéo, da -

urbanizacdo e da atividade agroindustrial, o uso global de dgua doce devera aumentar Entre o3 poluerntes emergentes estio peaticidas de uso agricela, aditives de
Land . : combustiveds, matetiais plastificantes ou entisderentes. medicamentos,

22% ate 2050, A projecad dos estudiosos e que essa escalada da demanda venha a nenditon: e Nokie e-copitiios otx Aeepll)

impactar fortemente um cendrio j& caracterizado pela escassez @ distribuicdo desigual

J1VOSONVN 1V d41VMN

PERSONAL CARE NANOMATERIALS MICROORGANS dos recursos hidricos, pela privatizagao de um bem essencial que deveria ser de
PRODUCTS dominio pablico e pela deterioracao da qualidade da dgua, especialmente nos paises em desenvaolvimento.
- L]
o
MORE

Além dos contaminantes, o pesquisader chama atencdo para um problema estrutural mais amplo: a desigualdade no acesso a dgua e os eleitos ja
observavels das mudancas climdticas. "As grandes enchenles, como vimos recentemente no Rio Grande do Sul, comprometem toda a estrutura de caplacio
e distribuigio de dgua potdvel, Por outro lado, ha regides que estdo enfrentando secas severas. Entre 2002 e 2021, as secas afetaram mais de 1,4 bilhdo de
pessoas”, diz.



Contaminantes of Emerging

Science of The Total Environment
Volume 836, 25 August 2022, 155605

A review toward contaminants of emerging

concern in Brazil: Occurrence, impact and E
their degradation by advanced oxidation — ——_—
process in aquatic matrices i Lol ——" >
- | ‘&!‘ = ’ —I
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cheap, fast!

Graphens exide Reduced graphens ouide
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Temos a grata satisfacio de mnformar que o INPI emitiu um novo parecer sobre o deposito BR 10 2020
010054 8 “Processo de obtengdo de estruturas tridimensionais baseadas em grafeno”, atraveés do
documento 1735801, que defere pedido como patente de invengio.

Informamos que estamos providenciando a emissao e hiquidacio da GRU correspondente 4 carta patente.
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scanning electron microscopy of materials (a and b) 3D-rGOOQ, (c and d) 3D-rGOS5, (e and f) 3D-rGO10 and (g and h) 3D-rGO25.
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€ Methylene Blue
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‘View Article Online

M) Check for updates Combining multi-scale simulations and
' experiments to unveil the adsorption of methylene
blue in graphene tridimensional-based materials}

Cite this: DOI: 101039/ d2me00268)

Mayara B. Ledo, @ Laura F. O. Vendrame, @" Solange B. Fagan, ©@" Ivana Zanella, ©"
luri M. Jauris, @€ José R. Bordin @ and Carolina F. de Matos @ **

Table & Comparison of the results cbtained with works available in the literature
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AL rly ) 172.274 J00.8] 3 This work
AL-rlx0)5 161,198 L34, 70 3 This work
30-r10 SRR H J17.65 5 This work
ID-rGO25 62.807 227.57 5 This work
Tannic acid functionalized 196.57 714.3 12 Tang et al., 2018 (rel. 14)
graphene hvdrogel
rGO hydrogel/decylamine 47.8 |82 24 Zheng et al., 2021 (ref. 47)
Three<dimensional graphene acrogels 1099.43 221.77 1 Trinh et al., 2021 [ref. 46)
ri;O sheets consolidated by cross-linked sodium alginate 23.59 192.3 24 Ma et al., 2014 (rel. 15)
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LN AR Glyphosate

EEAPPLIED MATERIALS

X INTERFACES

MWW aCsami.on Research Article

Quantum Simulations and Experimental Insights into Glyphosate
Adsorption Using Graphene-Based Nanomaterials

Wanderson S. Aratjo, Celso Ricardo Caldeira Rego,* Diego Guedes-Sobrinho,
Alexandre Cavalheiro Dias, Isadora Rodrigues do Couto, José Rafael Bordin, Carolina Ferreira de Matos,
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Processo de Dbvengdo de Mocrastruturas Porosos de Grofeno e Particulos de Prota, (. F. Matos, P. (. (. da Rosa and
JRB. Patente: Privilégio de Inovag 0. Numera do registro; BR10202001803, Instituicdo de registro: INPI - Instituto
Nacional da Propriedade Industrial, Depdsita PCT: 03/09/2020
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€ Furosemide sensing

This article is licensed under CC.BY 40 @ @
mitpe/fpubsacs.arg Nournal/acsodi
. ) 3 . 2 1 |
Structure-Dependent Properties of Silver-Decorated 3D-Reduced ) sl &
Graphene Oxide Nanocomposites: Influence of Reagent Addition L8
Sequence and Applications in Electrochemical Sensing . 8
Paulo Castro Cardoso da Rosa, Anna Elisa Silva, Eduardo Guilherme Cividini Neiva, José Rafael Bordin, - H
and Carolina Ferreira de Matos Jauris* o s
@:ﬂ Cite This: https2/dol.org/10.1021/acsomega. 4c09382 g Read Online ot
Control
cub 1 | ' :
¢ -y '—j -IJ'—H [ T I
sphere () -1 F 13

CTAB+30Ag

'.*i
30Ag+CTAB

.




€ Furosemide sensing
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Potassium Diclofenac (back to theory)
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design of hairy balls (back to theory &
and also... experiment)

Waterlike anomalies in hard core-soft shell ‘ es
nanoparticles using an effective potential e

-

approach: Pinned vs adsorbed polymers ( \
0 .

Cite as: ). Appl. Phys. 127, 054701 (2020): hites:/ /delorg/10.0063,/1.5128038
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€ Take-Home Messages

Q

1. The Physics of Nanoconfined Water is Key to Understanding and Controlling Processes in

Nanotechnology and Environmental Safety
o Understanding water behavior at the nanoscale reveals unique phenomena absent in bulk systems, serving as a
foundation for designing efficient solutions across fields from biotechnology to environmental engineering.
2.From Fundamental Knowledge to Practical Impact: Basic Science Drives Innovation
o Theoretical studies and molecular simulations help unravel adsorption mechanisms and interactions, guiding the
rational design of advanced nanomaterials to tackle real-world challenges like emerging contaminant removal.
3.Smart Nanomaterials are the Future of Environmental Remediation
o By combining tunable nanomaterial properties with molecular-level insights, we can develop more selective,
efficient, and sustainable technologies for water treatment.
4.Interdisciplinarity is Essential: Where Physics Meets Engineering and Sustainability
o Addressing complex issues such as water scarcity and pollution by emerging contaminants requires integrated
approaches—bringing together physics, chemistry, materials science, and environmental concerns to transform

knowledge into practical solutions.

Water Air Soil Pollut (2023) 234:136
https://doi.org/10.1007/s11270-023-06146-6

Specific Surface Area Versus Adsorptive Capacity:
an Application View of 3D Graphene-Based Materials
for the Removal of Emerging Water Pollutants

Mayara Bitencourt Ledo - José Rafael Bordin -
Carolina Ferreira de Matos

FI:'E.‘-'.E:FI

:*‘E?E

10P Publishing

Journal of Physics: Condensed Mater

J. Phys.: Condens. Matter 37 (2025) 113004 (21pp) hitps:doi.org/10.1088/1361-648X/ada65b

Topical Review

Computational condensed matter
science contributions to addressing
water emerging contaminant pollution:
a comprehensive review

José Rafael Bordin'*{, Carolina Ferreira de Matos Jauris’, Patrick R B Cortes' (7,
Wanderson S Aratijo' 7, Luana S Moreira' (), Alexsandra Pereira dos Santos' 7,
Mayara Bitencourt Leao' (", Elizane E Moraes’ ", Mauricio J Piotrowski'

and Mateus H Kéhler®
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WQS Take-Home Messages

g

“La utopia esta en el horizonte. Camino diez pasos y ella se aleja diez pasos, camino veinte
pasos y ella se corre veinte pasos mas alla. ¢Entonces para que sirve 1a utopia? Para eso,
sirve para caminar”

Fernando Birri/Eduardo Galeano

“The academy Is not paradise. But learning is a place where paradise can be created”
Bell Hooks

“Minha esperanca é necessaria mas nao e suficiente. Ela, $0, nao ganha a luta, mas sem
ela a luta fraqueja e titubeia.”
Paulo Freire

WITHOUT PUBLIC FUNDING THIS RESEARGH WOULD BE IMPOSSIBLE
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https://quotefancy.com/quote/980751/Bell-Hooks-The-academy-is-not-paradise-But-learning-is-a-place-where-paradise-can-be
https://quotefancy.com/bell-hooks-quotes
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