
TABLE OF CONTENTS 

Acknowledgements  

Abstract 3 

Table of contents 7 

List of figures  

List of tables  

Chapter 1: Introduction and Overview  

1.1. Water and the issue of organic contaminants  

 Conventional Wastewater treatment processes- current limitations and 18 

upgrade plans 

 Advanced oxidation processes- possible strategies for 21 

 removal 

 The Fenton and photo-Fenton processes 25 

1.4.1. The Fenton process 25 

1.4.2. The photo-Fenton process 27 

 Enhancing the photo-Fenton process 29 

1.5.1. Ultrasound 30 

 Factors affecting cavitation 31 

 Coupling of US with photo-Fenton 32 

1.5.2. Iron-complexing agents 33 

 Ethylenediamine-N,N'- disuccinic acid (EDDS) 34 

1.5.2.2. The potential of polyphenols as iron-complexing agents 35 

 Aims and outline of this work  

Chapter 2: Enhancement of photo-Fenton by use of ultrasound 38 

2.1. Introduction  

2.2. Coupling of ultrasound with solar photo-Fenton at pilot-scale 39 

Papoutsakis, Stefanos 1981- (DE-588)1094877816
Enhancing the photo-Fenton treatment of contaminated water by use of ...
2016

digitalisiert durch
IDS Basel/Bern, im Auftrag der
Schweizerischen Nationalbibliothek



 Objectives of this section 39 

2.2.2. Materials and methods 39 

2.2.2.1. Reagents 39 

2.2.2.2. Analytical methods 39 

2.2.2.3. Experimental set-up 41 

2.2.3. Results and discussion 42 

2.2.3.1. Initial considerations 42 

2.2.3.2. Treatment of phenol 43 

2.2.3.3. Treatment of diuron 47 

2.2.3.4. Treatment of bisphenol A 50 

2.2.4. Conclusions 52 

2.3. Elimination of the iodinated contrast agent lohexol in wastewater and 53 

urine matrices by application of ultrasound and photo-Fenton 

 Objectives of this section 53 

2.3.2. Materials and methods 55 

2.3.2.1. Reagents 55 

2.3.2.2. Analytical methods 55 

2.3.2.3. Water matrices 56 

2.3.2.4. Experimental set-up 56 

2.3.2.5. Design of Experiments (DOE) 57 

2.3.3. Results and discussion 58 

 US treatment of lohexol in distilled water and MWTP effluents: 58 

Effect of operational parameters on initial degradation rate 

2.3.3.2. Effect of synthetic urine medium on US, pF and combined US/pF 60 

treatments of lohexol 

2.3.3.3. Photo-Fenton treatment of typical dosages of lohexol in urine. 63 

8 



2.3.3.4.  biodegradability test of treated lohexol 66 

2.3.4. Conclusions 68 

Chapter 3: Enhancement of photo-Fenton by use of the iron- 69 
 agent EDDS. 

3.1. Introduction 69 

3.2. Treatment of  in MWTP effluents 70 

3.2.1. Objectives of this section 70 

3.2.2. Materials and methods 70 

3.2.2.1. Reagents 70 

3.2.2.2. Municipal wastewater treatment plant effluent 71 

3.2.2.3. Analytical set-up 72 

3.2.2.4. Experimental set-up and procedure 72 

3.2.2.5. Central composite design 73 

3.2.3. Results and discussion 73 

 Initial degradation rate and percentage of degradation achieved 77 

3.2.3.2.  consumption efficiency and iron availability 79 

3.2.3.3. Scaling up to a CPC solar photo-reactor 81 

3.2.3.4. Desirability function approach for multiple response process 82 

optimization 

3.2.4. Conclusions 84 

3.3. Use of EDDS for the treatment of highly contaminated water 85 

3.3.1. Objectives of this section 85 

3.3.2. Materials and methods 86 

3.3.2.1. Reagents 86 

3.3.2.2. Analytical methods 86 

3.3.2.3. Composition of natural water 87 

3.3.2.4. Experimental set-up and procedure 87 



3.3.3. Results and discussion 87 

 Effect of carbonates 88 

3.3.3.2. Effect of oxygen saturation and deprivation 90 

3.3.3.3. Effect of temperature 92 

3.3.3.4. Comparison between conventional photo-Fenton at pH 2.8 and 94 

Fe:EDDS assisted treatment at near neutral pH 

3.3.3.5. Toxicity concerns 95 

3.3.4. Conclusions 97 

Chapter 4: Enhancement of Fenton and photo-Fenton processes by 98 
components found in wastewater from the industrial processing of 
natural products; the possibilities of cork boiling wastewater reuse. 

4.1. Introduction 98 

4.2. Materials and methods 99 

4.2.1. Reagents 99 

4.2.2. Analytical methods 100 

4.2.3. Composition of natural water and CBW 100 

4.2.4. Experimental set-up and procedure 707 

4.3. Results and discussion 101 

4.3.1. Iron availability in Cork Boiling Wastewater  

4.3.2. Influence of CBW on the Fenton and photo-Fenton processes 102 

4.3.3. Influence of gallic acid and tannins on the photo-Fenton process 705 

4.3.4. Complexes of gallic acid with iron at different  values 708 

4.4. Conclusions 709 

Chapter 5: General conclusions and perspectives  

References  

Curriculum Vitae 727 

10 


	vtls001808080 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4



