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Ementa

.Fundamentos da oxidagdo quimica: Rea¢des de oxi-reducdo; Processos
classicos de oxidacéo (Permanganato, Peroxido de hidrogénio, Cloro,

Oz6nio).

Processos Oxidativos Avancados: Fundamentos e aplicacbes, vantagens e
desvantagens dos POA frente aos processos convencionais

Radicais hidroxilas e outras espécies presentes em reagfes de oxidagéo de
poluentes orgénicos em solugédo aquosa

.Processos homogéneos e heterogéneos (Fenton, Fenton-like, oxidacdo comO3/H202).
Processos com fotoquimicos com irradiagédo artificial e solar (Foto-Fenton;
H202/UV, O3/UV e 03-H202/UV).

Processos fotocataliticos.

Processo de fotélise direta com radiacdo ultravioleta (UV).

Processos fotocataliticos usando semicondutor em suspenséo: TiO2/UV,
H202-TiO2/UV.

Propriedades e foto-ativacdo de catalisadores
Sistemas fotocataliticos suportados
Mecanismos da fotocatalise heterogénea
POA na purificagdo de agua e efluentes.

Conteldo

Unidade T P To

1..Fundamentos da oxidagdo quimica: Reagdes de oxi-reducéo; Processos 5h Oh 5h
classicos de oxidagao (Permanganato, Peréxido de hidrogénio, Cloro,

Oz6nio).
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2.Processos Oxidativos Avancados: Fundamentos e aplicacfes, vantagens e 5h Oh 5h
desvantagens dos POA frente aos processos convencionais
3.Radicais hidroxilas e outras espécies presentes em reagdes de oxidagao de 5h Oh 5h
poluentes organicos em solugcdo aquosa
4..Processos homogéneos e heterogéneos (Fenton, Fenton-like, oxidagao 5h Oh 5h
comO3/H202).
5.Processos com fotoquimicos com irradiacédo artificial e solar (Foto-Fenton; 5h Oh 5h
H202/UV, O3/UV e 03-H202/UV).
6.Processos fotocataliticos. 5h Oh 5h
7.Processo de fotdlise direta com radiacdo ultravioleta (UV). 5h Oh 5h
8.Processos fotocataliticos usando semicondutor em suspenséo: TiO2/UV, 5h Oh 5h
H202-TiO2/UV.
9.Propriedades e foto-ativacdo de catalisadores 5h Oh 5h
10.Sistemas fotocataliticos suportados 5h Oh 5h
11.Mecanismos da fotocatélise heterogénea 5h Oh 5h
12.POA na purificagéo de 4gua e efluentes. 5h Oh 5h
Total [ 60h | Oh 60h

Tedrica (T); Pratica (P); Total (To);
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Bibliografias béasicas

Descricédo Exemplares
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Bibliografias complementares
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Syllabus

ENQ 614 - ADVANCED OXIDATIVE PROCESSES
APPLIED TO WATER AND EFFLUENT TREATMENT

Departamento de Quimica - Centro de Ciéncias Exatas e Tecnolégicas

Catalog: 2025

Number of credits: 4

Total hours: 60h

Weekly workload - Theoretical: 4h
Weekly workload - Practical: Oh Period: I e ll

Content

Fundamentals of chemical oxidation: Oxidation-reduction reactions, Classical oxidation processes
(Permanganate, Hydrogen peroxide, Chlorine, Ozone)

Advanced Oxidative Processes: Fundamentals and applications, advantages and disadvantages of POA
compared to conventional processes

Hydroxyl radicals and other species present in oxidation reactions of organic pollutants in aqueous solution
Homogeneous and heterogeneous processes (Fenton, Fenton-like, oxidation with O3/H202)
Photochemical processes with artificial and solar irradiation (Photo-Fenton, H202/UV, O3/UV and O3-H202/UV)
Photocatalytic processes

Direct photolysis process with ultraviolet (UV) radiation

Photocatalytic processes using semiconductor in suspension: TiO2/UV, H202-TiO2/UV

Properties and photoactivation of catalysts

Supported photocatalytic systems

Mechanisms of heterogeneous photocatalysis

POA in water and effluent purification

Course program

Unit T P To

1.Fundamentals of chemical oxidation: Oxidation-reduction reactions, Classical | 5h Oh 5h
oxidation processes (Permanganate, Hydrogen peroxide, Chlorine, Ozone)

2.Advanced Oxidative Processes: Fundamentals and applications, advantages 5h Oh 5h
and disadvantages of POA compared to conventional processes

3.Hydroxyl radicals and other species present in oxidation reactions of organic 5h Oh 5h
pollutants in aqueous solution

4.Homogeneous and heterogeneous processes (Fenton, Fenton-like, oxidation 5h Oh 5h
with O3/H202)

5.Photochemical processes with artificial and solar irradiation (Photo-Fenton, 5h Oh 5h
H202/UV, O3/UV and 0O3-H202/UV)

6.Photocatalytic processes 5h Oh 5h
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7.Direct photolysis process with ultraviolet (UV) radiation 5h Oh 5h
8.Photocatalytic processes using semiconductor in suspension: TiO2/UV, 5h Oh 5h
H202-TiO2/UV
9.Properties and photoactivation of catalysts 5h Oh 5h
10.Supported photocatalytic systems 5h Oh 5h
11.Mechanisms of heterogeneous photocatalysis 5h Oh 5h
12.POA in water and effluent purification 5h Oh 5h
Total | 60h | Oh 60h

Theoretical (T); Practical (P); Total (To);
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Fundamental references

Description Copies
Parsons. Advanced Oxidation processes for Water and Wastewater Treatment. IWA(2005). 0
U. S. Environmental Protection Agency; Handbook on Advanced Photochemical 0

OxidationProcesses, EPA/625/R-98/004,(1998)

. W. W. Eckenfelder. Chemical Oxidation. Technologies for the nineties. Technomic 0
PublishingCompany. 1992

Artigos de periddicos especializados. 0

Complementary references

Not defined
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