.%r UNIVERSIDADE ESTADUAL PAULISTA

unesp ¥ L0 DE MESQUITA FILHO™

Instituto de Quimica

Chemistry Institute of Araraquara — UNESP - BRAZIL

Sustainable Energy Production

Profa. Dra. Juliana Ferreira de Brito [=]i=f[=]

juliana.f.brito@unesp.com %‘ﬁ
https://orcid.org/0000-0002-6014-7739  [m]s=#



mailto:juliana.f.brito@unesp.com

F\/\
F'\/\/\4

unesp ™

E PUBLICA. E MULTIPLA. E PARA TODOS.




MULTICAMPUS UNIVERSITY

—
(&)

93.9/8

Students of
Undergraduation and (@ Dracena
Graduation (@ Tupa

=
Aracatuba (O)

( Q: Pres. Prudente

4
((®) Rosana
=~ ~ .
(@) Assis
— 4

&)
3.087

Teachers )

(0\ Ilha Solteira
—

%
Franca ((@
— 4

(@ S. ). Rio Preto ~a 4‘ ‘7 5
= ; 7‘ ;

Y . SR
(O) Jaboticabal e

o =N A5 - = GRATE b B B wx
S. Joao da (@ R Do e S RN e e !
Araraquara (@) Boa vista

(ORLENLE : - T e AR A |
— " x &

-
(@ Bauru (0: Rio Claro

~ (0: Botucatu
((®) Ourinhos =
(@ (@
= Guaratiﬁgueta
Sorocaba(c\ 2
= (@ Séo Paulo

2
(@ Itapeva
= Sao Vicente ( 0:

. SN
Registro (@)



MULTICAMPUS UNIVERSITY

i

Colleges or Cities Careers
Institutes @

Unities Courses
Aplicativo Unesp

AVA
Cursos de Graduacao unesp“%}#‘



CHEMISTRY INSTITUTE

v Chemistry Graduation

v Bachelor's Degree in Chemistry *
v’ Technological Chemistry << B | mww_%
v' Chemical Engineering 2 st

S ®

Ilha Solteira ;
k Sao José 7
% do Rio Preto
Aracatuba
Jaboticabal
Dracena

@ a K . Araraquara
= ) @ |
Prudente. »  Marilia ¢

K Bauru
. @ @ Rio Claro
Sur

© e

Sorocaba a
@ t S&o Paulo Ca?r?;os
Itapeva @Sﬁo Vicentd

Registro



m UNIVERSIDADE ESTADUAL PAULISTA

unesp ¥ e (LIQ DE MESQUITA FILHO™

Instituto de Quimica

Prof2. Dra. Pilar T.
Sotomayor

Prof. Dr. Nelson
Stradiotto

Profa. Dr2, Maria Profa. Dr2. Juliana
Valnice Boldrin F. de Brito




m UNIVERSIDADE ESTADUAL PAULISTA

unesp »JOLIO DE MESQUITA FILHO™
Instituto de Quimica ‘ 2% B ,

- Gt "

"!, I

AT Y A !] 1 / / / / / / / [ / o
\\\\! AL - [T Y

/

\\\\\




.-%r UNIVERSIDADE ESTADUAL PAULISTA

uneSp ¥ v J0LIO DE MESQUITA FILHO"

Instituto de Quimica

RESEARCH 2 generation CO,RR

Water
treatment

{1+

= Direct
+ oxidation

LA ; °
v "' o o
- TR

:
14 i *«
e
® o ashgon 3
»
-
- .
- .

gt ¢




aamay UNIVER SIDADE ESTADUAL PAULISTA

Fh
unesp ¥ L0 DE MESQUITA FILHO™

Instituto de Quimica

METHOD -




Contents list [Journal of The Electrochemical Society, 166 (5) H3231-H3238 (2019) H3231

Electr
JES Focus Issue on Semiconbuctor ELECTROCHEMISTRY AND PHoToELECTROCHEMISTRY IN HoNoOR oF KRisHNAN RAJESHWAR

Combination of Photoelectrocatalysis and Ozonation as a Good

Strategy for Organics Oxidation and Decreased Toxicity in
Oil-Produced Water

journal homepage: www |

Ammonia production from nitrogen un Juliana Ferl eira de Brito, ®!* Guilherme Garcia Bessegato, ! Pedro Rafael Fraga de Toledo
A d mild diti e Souza,! Tais Suelen Viana,” Danielle Palma de Oliveira,” Carlos Alberto Martinez-Huitle,
overpotential, and mild conditions and Maria Valnice Boldrin Zanoni'-

!Universidade Estadual Paulista ( Unesp), Instituto de Quimica, 14800-060 Araraquara, SP, Brazil

1 el 1 a r r
Jllll:u na Ferreira de Bn;:c? ? Magno Barcelos Costa 2Universidade de Sdo Paulo (USP), Escola de Ciéncias Farmacéuticas de Ribeirdo Preto, 14040-903 Ribeirdo Preto,
Lucia Helena Mascaro ™ SP Brazil

* Department of Chemistry, Federal University of Sao Carlos, Rod. Washington Luiz, Km 235, CEP 13565-905, Sao Carlos-SP, Brazil
b Department of Chemistry and Biochemistry, The University of Texas at Arlington, Arlington, Texas 76019-0065 USA

Contents lists available at ScienceDirect

Contents 1ists a

Journal of CO2 Utilization

o ]E-,{ Applied Catal Y
ol '_.&I!L- ELSEVIER journal homepage: www.elsevier.com/locate/jcou

Journal homepage: w

Check for

All-solution processed CuGaS,-based photoelectrodes for CO; reduction i
Role of CuQ in the modification of the pl

behavior of TiO, nanotube thin films

Ju |_ 1ana Ferreira dE' B ['[t.|:|:| 'I.' Francesco rI',ﬂ_"i,-.E'“ﬂ_. f_:h[.a  Department of Chemistry, Federal University of Sao Carlos, Rod. Washington Luiz, Km 235, CEP, 13565-905 Sao Carlos, SP, Brazil
® Univ. Estadual Paulista, Institute of Chemistry, UNESP, Rua Francisco Degni, 55, Bairro Quitandinha, 14800-900 Araraquara, SP, Brazil
Maria Valnice Boldrin E.a.m:um , Gabriele Centi”, Sigl ' " ’ e =

* Unbversiry of Messine, FRIC st amd CASPE/INSTM, Deparmwers ChiBioFRarAm and MIFT, vale F. Siogee dAkendres 31, 98168 Meosing, Iraly
Y tnsinse of Chemisry-Arerapuars, UNESF, Rua Froncico Deged, 55, Bare (rainmdinks, 14800900 Amraqura, 5P, Bresl

Juliana Ferreira de Brito™ Marcos Antonio Santana Andrade Jr®
Maria Valnice Boldrin Zanom , Lucia Helena Mascaro ™



irawer UNIVERSIDADE ESTADUAL PAULISTA - (.’1*#

UNEeSP ™ ~orossmesaumarinor

Instituto de Quimica — \‘«k

Sustainable Energy from Electrochemical Reactions

SCIENCE SPACE ENVISIONING TOMORROW SCIENCE LIBRARIES RESEARCH INSIGHTS TECHNOLOGY PLATFORMS GLOBAL HEALTH




.ﬂr.ﬂ:ﬂr UNMIVERSIDADE ESTADUAL PAULISTA

unesp ¥ v L0 DE MESQUITA FILHO™

) sé\iﬁggg:';%%?gz Patent Portfolio Software Catalog Spinoff Virtual Events Contact Resources ~ Log In

Ask a Question
Solar Powered Carbon Dioxide (C0O2) Conversion Apply to License

A low-cost nanomaterial thin-film device

Overview

NASA has developed a new technology that can convert the greenhouse gas
carbon dioxide (C02) into fuel by using solar-powered, thin-film devices. Metal
oxide thin films are fabricated to produce a photoelectrochemical cell that is
powered by solar energy. By converting CO2 to fuel before it is emitted to the
atmosphere this technology can mitigate the effects of the burning of fossil fuels,
the worlds major fuel source for the foreseeable future This new nanomaterial thin-
film device provides a low cost, facile fabrication pathway to commercialize the
technology in the sustainable energy market. More importantly, it results in a zero
carbon footprint by recycling C02 to fuels that are compatible with all existing fuel
utilities. This is accomplished by using solar power to convert the C02 into a
useable fuel in a very compact device.
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WHAT IS THE CO, REDOX FLOW BATTERY

Redox flow batteries are a class of electrochemical energy storage devices where chemical
reduction and oxidation reactions (hence the name ‘redox’) that take place in the device
enable the storage of energy. The name ‘flow’ refers to the fact that the electrolyte solutions
are stored externally in separate tanks and flow continuously through a stack of

j\-gové

TNERGY TEChmonotns electrochemical cells during operation.

One of the unique features of the CRB in the landscape of redox flow batteries is that, at
battery negative electrode, the redox couple is CO, and its organic carbonaceous derivatives.

Electric Electricity

Power Generation
From Renewable Sources

PRODUCT ELECTROLYTE (2) ‘ PRODUCT ELECTROLYTE (2)
CO2 ELECTROLYTE (1) PRODUCT (2) ELECTROLYTE (1)
capture system | @) Electricity Storage: Charging Cycle b) Electricity Generation: Discharging Cycle _
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Portable Hydrogen Generator by Water
Electrolysis Advantages

Portable Hydrogen Generator by

Water Electrolysis -Portable
. -Reliable
© Price -High Efficiency

-Economic Investment

© call for more Information 781.519.4765 B —

© Request an Estimate
» Main Product Page

EC. ﬁ.@_ c€ » Request Quotation

wires

Introduction
Hydrogen

Our portable hydrogen generators come with compact designs which adapt to any Portable Hydrogen Generator
environments and application. They are consisted of automatic control module, electrolysis
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V1T ..//
Significant progress towards safer and more efficient |ndustrlal y:.::,z“- ' y jj/'/[ ,[,[j Ij_[_[] 1!
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BICHLOR DELIVERS SUPERIOR ELECTROLYSER EFFICIENCY
BICHLOR™ | |
ELECTROLYSER Qur statejof—the—art b|p0l§r membrane electrolyse_r te_chnology is
installed in over 35 countries around the world, delivering
significant energy savings and long-lasting performance over a
BICHLOR DELIVERS SUPERIOR 3 lifetime of chlor-alkali production.
ELECTROLYSER EFFICIENCY
BICHLOR represents a significant step forward in electrolyser
design and construction, featuring a modular approach that
streamlines maintenance and minimises plant downtime. Each

BROCHURE DOWNLOADS
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The Problem? Water!
2050

100% coverage 10% coverage

50 A

solar

_50 .

50 1

wind
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" noscarcity [ land and water scarcity ~ | land scarcity I water scarcity
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The Solution? Join the Reactions!

The combination of Water Treatment

and Energy Production

v’ reduce the cost of both demands

v synthesis of green sources of energy

C
‘0H< .
Organics

H,0

v' appropriated management of

Industrial waste.
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Electrochimica Acta 306 (2019) 277-2584

. . . . = o
Contents lists available at ScienceDirect

Electrochimica Acta
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El SEVIER journal homepage: www.elsevier.com/locate/electacta

Turning carbon dioxide into fuel concomitantly to the photoanode-

driven process of organic pollutant degradation by
photoelectrocatalysis

)

Juliana Ferreira de Brito " ", Joao Angelo Lima Perini ¢, Siglinda Perathoner "
Maria Valnice Boldrin Zanoni *

¥

* Univ. Estadual Paulista (Unesp), Instituto de Quimica, Araraquara. Av. Prof. Francisco Degni, 55, 14800-060, Araraquara, SP. Brazil
B Univ. of Messina, ERIC aisbl and CASPE/INSTM, Departments ChiBioFarAm and MIFT, viale F. Stagno d'Alcontres 31, 98166, Messina, Italy
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« GDL-Cu,0;

— cathode

photoanode “

circulation

quartz window
system

MOH and EOH formation (mmol L™1)
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Benzyl alcohol degradation (111) concomitant to
methanol (Il) and ethanol (1) formation from
CO, reduction under UV-Vis light and an
applied bias of 1.5 V using GDL-Cu,O as the
cathode and TiO,Nt-ZrO, as photoanodes.
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Possible catalysts includes: Photoanode

+ WO,-BiVO,; O

* TiO,-NiO and TiO,-CuO; i "
. TiO,-B YAY \i= = =

« MoS, and MoS,-CuO & o / =

Possible water treatment includes: = i &
* Agro-industrial wastewater from fruit farming; ol ;::;;’W/

 Effluents containing drugs (antidepressants such as Venlafaxine)
« \Water contaminated by pesticides (such as atrazine)

Energy generation: « H_ production;
* N,RR;

. COiRR
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Wastewater SDG 6 and interdependencies across SDGs

CONCLUSION m
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