Metadata, citation and similar papers at core.ac.uk

Provided by Online Research Database In Technology

DTU DTU Library
e

Assessment of a cu-perovskite material in a heterogeneous electro-fenton process for
the degradation of organic dyes contaminants in a wide range of ph

Cruz del Alamo, A.; Zou, Rusen; Pariente, M. |.; Molina, R.; Martinez, F.; Zhang, Yimin

Published in:
Book of Abstracts - 6th European Conference on Environmetal Applications of Advanced Oxidation Processes

Publication date:
2019

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Cruz del Alamo, A., Zou, R., Pariente, M. |, Molina, R., Martinez, F., & Zhang, Y. (2019). Assessment of a cu-
perovskite material in a heterogeneous electro-fenton process for the degradation of organic dyes contaminants
in a wide range of ph. In Book of Abstracts - 6th European Conference on Environmetal Applications of
Advanced Oxidation Processes (pp. 97-98). Slovenia: Slovenian Chemical Society.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/224788537?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://orbit.dtu.dk/en/publications/assessment-of-a-cuperovskite-material-in-a-heterogeneous-electrofenton-process-for-the-degradation-of-organic-dyes-contaminants-in-a-wide-range-of-ph(f8f98605-3428-46f4-af79-b1ab39a2bb26).html

6TH EUROPEAN CONFERENCE ON
ENVIRONMENTAL APPLICATIONS
OF ADVANCED OXIDATION
PROCESSES

BOOK OF
ABSTRACTS

26-30 June 2019
Portoroz-Portorose, Slovenia




SLOVENIAN CHEMICAL SOCIETY
Hajdrihova 19, P.O. Box 660
SI-1001 Ljubljana, Slovenia

Book of Abstracts

6th European Conference on Environmetal Applications of
Advanced Oxidation Processes, Portoroz — Portorose, Slovenia, 26-30 June 2019

Editors: Albin Pintar, Petar Djinovié, Janvit Terzan, Gregor Zerjav, Natasa Novak Tusar
lllustrator: Polona Kolar
Technical editor: Taja Zgajnar, Infokart, d.o.o.

Issued and published by:
Slovenian Chemical Society; Ljubljana, Slovenia, June 2019.

© 2019 Slovenian Chemical Society. All rights reserved.

CIP - Katalozni zapis o publikaciji
Narodna in univerzitetna knjiznica, Ljubljana

66:628.3(082)(0.034.2)

EUROPEAN Conference on Environmental Applications of Advanced Oxidation Processes
(652019 ; Portoroz)

Book of abstracts [Elektronski vir] / 6th European Conference on Environmental
Applications of Advanced Oxidation Processes - EAAOP-6, 26-30 June 2019, Portoroz,
Portorose, Slovenia ; [editors Albin Pintar ... [et al.] ; illustrator Polona Kolar]. - Ljubljana :
Slovenial Chemical Society, 2019

ISBN 978-961-93849-5-4
1. Pintar, Albin
COBISS.SI-ID 300546304




Book of Abstracts
6th European Conference on Environmetal Applications of
Advanced Oxidation Processes

Portoroz - Portorose, Slovenia, 26-30 June 2019



Acrylonitrile photocatalytic degradation: An experimental and CFD study to
understand the influence of media geomeiry on the process efficiency

H.E. Whyte, C. Raillard, A. Subrenat, V. Héquet

Developments in green catalytic technologies for a circular economy of water
M. Canle, M.I. Ferndndez, Z. Marin, S. Aguilar, B. Astray, D.R. Ramos, J.A. Santaballa

About the formation of carbon monoxide in Fenton oxidation process:

influence of the operating conditions

J. Carbajo, A. Quintanilla, J.A. Casas

Assessment of a Cu-perovskite material in a heterogeneous electro-Fenton process
for the degradation of organic dyes contaminants in a wide range of pH

A. Cruz del Alamo, R. Zou, M.I. Pariente, R. Molina, F. Martinez, Y. Zhang

Coupling of an eleciro-Fenton device in a domestic system

for wastewater disinfection

L. Godinez, E. Becerra, |. Robles

Assessment of two strategies of solar photo-Fenton at neutral pH for simultaneous
disinfection and microcontaminant removal in secondary WWTP effluents

P. Soriano-Molina, B. Esteban Garcia, J.A. SGnchez Pérez

Calcium peroxide modified Fenton oxidation as treatment

technology for pesticide contaminated groundwater

L. F. Sgrensen, J. Muff

Enhanced photocatalytic activity of novel TiO, thin films developed on

a laser-microstructured Si surface

C. Christophoridis, M. Kanidi, M. Kandyla, G. Mousdis, E. Bizani, A. Hiskia

Highly PEC active hematite nanoflakes grown from magnetron sputtered iron films
on FTO substrate: role of substrate temperature during the plasma deposition

H. Ahn, S. Kment, M. Zelny, R. Ctvrilik, H. Kmentova, Z. Hubicka,

A. Naldoni, P. Schmuki, R. Zboril

Investigation of the effect of fluidization regimes in the degradation rates

of an annular photo reactor

L. A. Diniz, D. Matsumoto, A. C. S. C. Teixeira

Modeling the capacity of a continuous flow photocatalytic reactor with dynamic
solar irradiation conditions for the degradation of caffeine

C. Dezani, C. Caliotf, G. Plantard, V. Goetz

EPR study of hybrid noble-metals/TiO, nanomaterials

D. Dvoranovd, Z. Barbierikovd, V. Brezovd, M. Saeli, D.M. Tobaldi

Effect of experimental parameters on photocatalytic activity of supported TiO,
nano-photocatalyst on degradation of amoxicillin in a pilot sunlight reactor
F. S. Moosavi, C. Cheng,T. T. Gheinani,

A. Kanaev, M. Nikravech

Alumina supported composite catalysts for industrial air purification

by catalytic oxidation

T. Zumbar, A. Risti¢, M. Popova, N. Zabukovec Logar, N. Novak Tusar

Co-Mn mixed oxides supported on hierarchical macro-mesoporous silicas
for Co and VOCs oxidation

S. Todorova, J. L. Blin, A. Naydenov, B. Lebeau, H. Kolev, P. Gaudin,

A. Dotzeva, D. Filkova, I. Ivanova, L. Vidal, L. Michelin, L. Josien, K. Tenchev

Effect of MoVTeNbO catalyst modification on the physicochemical and catalytic
properties in oxidative dehydrogenation of ethane
E. Lazareva, V. Bondareva, D. Svintsitskiy, E. Kovalev, T. Kardash

92

94

25

97

99

101

103

105

107

109

11

113

115

117

118

120



ASSESSMENT OF A Cu-PEROVSKITE MATERIAL IN A
HETEROGENEOUS ELECTRO-FENTON PROCESS FOR THE
DEGRADATION OF ORGANIC DYES CONTAMINANTS IN A WIDE
RANGE OF pH

A. Cruz del Alamo¢, R. ZouP, M.l. Pariente®, R. Molina®, F. Martineze, Y. ZhangP

These days, the textile industry produces large volumes of tinted wastewater containing a
high amount of organic contaminants (Pazdzior et al., 2018). Among them, dyes are considered
particularly relevant in industrial effluents due to it is difficult to use conventional treatment
technologies for their elimination (Cintra Fernandes et al., 2018; Cruz-Rizo et al., 2017). Some
processes such as coagulation-floculation, flotation, adsorption, membranes or reverse osmo-
sis have been reported for the dyes removal. However, they are not effective for the complete
decoloration treatment (Cintra Fernandes et al., 2018; Cruz-Rizo et al., 2017; Saleh and Tau-
fik, 2019a). Alternatively, advanced oxidation processes (AOPs), mainly photochemical and
electrochemical systems, have showed promising potential for removal of dyes from industrial
wastewater streams (Saleh and Taufik, 2019b; Poza-Nogueriras et al., 2018). The electro-Fen-
ton process has been received much attention in order to improve the classical Fenton system by
in-situ hydrogen peroxide electrogenereration in the cathode via reduction of dissolved oxygen.
Until now, most of the works reported in literature have studied homogeneous electro-Fenton
systems under acid pH conditions (Poza-Nogueriras et al., 2018). Current efforts are focused
on the development of active heterogeneous catalyst in a wider range of pH. Perovskite-type
oxides (ABO,) provides remarkable red-ox properties and highly mobility of oxygen and elec-
trons through their crystaline structures (Carrasco et al., 2016). These features makes perovski-
te-type oxides promising heterogeneous Fenton-like catalysts. At present, the use of perovski-
te materials in electro-Fenton-like reactions is scarce and limited to acid pH conditions (Ben
Hammouda et al., 2019). Thus, the aim of this work is the evaluation of Cu-perovskite material
(LaCu, Mn_ O,) as heterogeneous electro-Fenton-like catalyst in the degradation of methylene
blue (MB) as model pollutant.

LaCu, Mn, O, perovkiste was synthetized following a modification of Pecini method
proposed by Carrasco et al. (2016). Electro-Fenton experiments were performed in a undivided
batch electrochemical chamber working at room temperature (22 £ 5 °C) under continuous
stirring (200 rpm). The cathode was a graphite plate (9 cm?) and the anode was titanium mesh
coated Iridium mix metal oxides (Magneto special anodes B.V., The Netherlands) with a se-
paration gap of 2 cm between them. A direct current of 2 V was supplied by a power supply
(HQ PS3003, Helmholt Elektronik A/S, Denmark). Both electrodes were connected through a
titanium wire of 1 mm diameter with an external resistor of 10 Q for monitoring the current
intensity in the chamber along the reaction time. The chamber was continously bubbled with
air (20 mL/min) by a peristaltic pump. In a typical run, 130 mL of a methylene blue solution
(5-10 mg/L) in mixture with 50 mM of Na,SO, was placed in the chamber after appropriate




adjustment of the pH (3, 5 or 7). Powder Cu-perovskite was added in the desired catalytic lo-
ading (0.6-2.5 g/L). Afterthat, the power supply was turned on, starting the reaction. Several
aliquots were withdrawn along the reaction for the determination of MB removal as indicator
of the catalyst activity.

Different experiments were carried out to assess the effect of two operating conditions:
pH and perovskite dosage. Figure 1 shows the evolution of methylene blue concentration for
electro-Fenton experiments performed at different pH (a) and perovskite concentration (b).
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Figure 1. Removal of MB (a) at pH 3, 5 and 7 with initial concentartion of LaCu, Mn_ O, of 1.85 g/L and
[MB],= 5 mg/L; (b) at diferent perovskite concentration (0.6, 1.2, 1.85 and 2.5 g/L) with pH 5, [MB] = 10
mg/L.

A total decoloration of MB was obtained after 30 minutes at pH 3, but it was also
noteworthy the activity of LaCu, Mn_ O, at higher pH conditions of 5 and 7. This fact is
particularly remarkable as efficiency of homogeneous electro-Fenton systems is normally
limited to acid pH about 2-3 (Ben Hammouda et al., 2019). The current intensity in these
reactions were in the range of 5 and 10 mA (0.55 and 1.1 mA/cm?). The decrease of the
catalyst concentration until 0.6 g/L allowed a better electrocatalytic performance of Cu-pe-
rovskite. These results seem to be also in agreement with the data reported in literature (Ben
Hammouda et al., 2019), as an excess of electro-active metal species can promote the sca-
venging of hydroxil radicals. Additionallly, the presence of powder heterogeneous particles
of Cu-perovskite could increase the internal resistance for the electrons transfer from anode
to cathode.

As conclusion, LaCu, Mn, O, showed a remarkable activity for the removal of MB at cir-
cumneutral pH. These results suggest that the perovskite would be a promising option for
organic compounds removal by electro-Fenton process working with neutral water pH.
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