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Preface

The EuropeanConference on European Conference on Environmental Applications of
AdvancedOxidation Processes (EAAOR}arted in 2006. The first event was held in Chania,
Greece, the second then in Nicosia, Cyprus in 2009, the third in Almeria, Spain in 2013 and finally
the fourth in Athens, Greece in 20Mith each new conference the numbértiendees and the
range of countries represented has grown and now has reached over 275 participants from ¢
countries covering 4 continents for this year's EAAOP5S conference in Prague.

The review panel composed of Scientific Committee (SC) membezd &adifficult task in
deciding who should give talks since the majority of the submiii2@ abstracts for oral
presentation indicated highly attractive research topics. However, théerefereeing process
finally, the 65 slots for oral presentations (plus 16 keynote lectures) were filled. The remaining
submissions were encouraged to be presented as a poster and theyeedrean250 posters to be
presented at thiour poster sessions which will allow rfelightly less formal, and possibly more
fruitful discussions to take place. In addition, the conference will run four Student Paper
Communication sessions consisting @fshort oral talks of PhD students; these are a great way to
see the up and cominging stars in the field and are an important part of the conference.

The conference program was subdivided into thirteen focused sessions, addressing the ma
areas of the current research in the fieldEaironmental Applications oAdvancedOxidation
ProcessesUV based processes, Semiconductor photocatalysis, Fenton and Fenton like processe
Ozonization, Electrochemical processes, Wet air oxidation,-vaemt iron and other reducing
agents, Disinfection, Pilot scale AOPs, AOPs for air treatment,sAG@Penergy production, AOPs
for water treatment, Coupling of AOPs with other proces§&mead evenly throughout the
conference, four plenary speakers will bring more detailed insights to different key aspects of
Advanced Oxidation Processdde fact tlat all presented contributions, both oral and posters, can
be submitted as full research papers to a special iss@atafysis Todayand Environmental
Science and Pollution Researdias created a great deal of interest and should make for a great
volumesof this journals.

It is my great pleasure to welcome you all here in Prague and thank you for supporting the
EAAOP conference serieSpecial thanks are due to the members of the Scientific Committee for
their support and help with the abstract evaluasiod for their active promotion of EAAOP5 over
the world. | also thank the organising instituti@miversity of Chemistry and Technology, Prague
(UCT Prague) and companies which support this EAAOP5 meeting.

Finally and personally | would like to expressy rthanks to the members of the local
organi sing committee, especially to Hana Ba
EAAOP5 and Petr Paug for his valuable work o

Prague, June 2017

Josef Krlsa
Organising Chair
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CONFERENCE TIMETABLE

Sunday, 2%' June 2017

15:00- 19:00

Registration (HOTEL DAP)

19:001 20:30 WELCOME COCTAIL (HOTEL DAP)

Monday, 26" June 2017

CONFERENCE HALL A

8:00- 8:30 Registration (HOTEL DAP)
8:30-8:40 WELCOME AND OPENING OF EAAOP5
Josef KRAhSA, Chair of EAAOPS5, UCT Prague,
Chair: Ladislav KAVAN
8:40-9:20 PL1: Ozonation for Enhanced Wastewater Treatment: Kinetics and Mechanisms for
Micropollutant Abatement, Oxidation By-Product Formation and Toxicological
Assessment
Urs von GUNTEN, Swiss Federal Institute for Aquatic Science and Technbloglyendorf,
Switzerland
9:30-17:25 PARALLEL SESSIONS
CONFERENCE HALL A
9:30-10:35 SESSION 2A: SEMICONDUCTOR PHOTOCATALYSIS
Session Chair: Ladislav Kavan
9:30- 9:55 K1: The Role of EPR Spin Trapping Technique in the Characterization of Photaigeher
Non-Persistent Radical Species: From Fundamentals to Prospects and Problems
Vlasta BREZOVA, Slovak University of Technology in Bratislava, Bratislava, Slovakia
9:55-10:15 OI1: Improved Electroidole Separation/Migration in TiZReduced Graphene Oxid
Composites for Efficient Photocatalytic Decomposition of Bisphenol A
Gregor GERJAV, Nati onal Il nstitute of Chem
10:15-10:35 0O2: TiO,-Graphene Photocatalytic Degradation of Perfluorooctanoic Acid (PFOA)
Ane URTIAGA, Universitgf Cantabria, Santander, Spain.
10:35- 11:05 COFFEE BREAK
11:05- 12:35 SESSION 2B: SEMICONDUCTOR PHOTOCATALYSIS
Session Chair: Teruhisa OHNO
11:05-11:30 K2: Photoelectroctrochemical Water Splitting at Titanium DioxideY8&arsOld Evergreen
Ladislav KAVAN, J. Heyrovsky Institute of Physical Chemistry, Prague, Czech Republic
11:30- 11:55 K3: Low Temperature Synthesis Routes to Mixed Metal Photocatalysts by Use of lonic
Liquids
Michael WARK, Carl von Ossietzky University Oldenburg, Oldenltaegnany
11:55-12:15 O3: Carbon Nitride Based Materials as Highly Efficient Photocatalysts for Water Treatment

Under VISLED Irradiation
Joaquim L. FARIA, Universidade do Porto, Porto, Portugal



12:15-12:35 0O4: Carbon Nitride Nanosheets for the Selecf®hotocatalytic Partial Oxidation of 5
Hydroxymethyt2-Furfural to 2,5Furandicarboxyaldehyde in Water Suspension
Elisa | sabéPEGLARCGAver sity of Pal er mo, Pal er

12:35-14:00 LUNCH

14:00- 15:25 SESSION 2C: SEMICONDUCTORPHOTOCATALYSIS
Session Chair: Michael WARK

14:00- 14:25 K4: Development of filype Semiconductor Electrodes for Photoelectrochemical CO
Reduction under Visible Light
Teruhisa OHNO, Kyushu Institute of Technology, Fukuoka, Japan

14:25- 14:45 OS5: The Synthesis of Shapkailored Zinc Oxide Nanostructures and Bld&dx Modelling
Approach of its Synthesis Procedure
Zsolt PAP, University of Szeged, Szeged, Hungary

14:45- 15:05 0O6: High Impulse Magnetron Sputtering of Black Titania Thin Films for
Photodectrochemical Water Splitting
Stepan KMENT, Palacky University, Olomouc, Czech Republic

15:05- 15:25 O7: Enhanced Photocatalytic Efficiency of S8ifganized TiQ Nanotube Layers due to
Secondary Materials
Hanna SOPHA, University of Pardubice, Pardubi€zech Republic

15:25-15:55 COFFEE BREAK

15:55-17:25 SESSION 1213: PILOT SCALE AOPs, AOPs FOR WATER TREATMENT
Session Chair: Gilles MAILHOT

15:55- 16:20 K5: AOPs for Water Treatment: The Intriguing Role of the Matrix
Dionissios MANTZAVINOSJniversity of Patras, Patras, Greece

16:20- 16:45 KB6: Different Applications of Solar Photeenton Process: Economical Approach and
Comparison with Other AOPs
Si xto MALATDO, Pl at aCGlob MaT ,S oA lame rd2ea ,Al Srpearizma

16:45-17:05 0O8: New Configuations for Solar Collectors Applied to Decontamination of Landfill
Leachates by a Phoeteenton Process
V2tor VILAR, Uni versity of Porto, Porto, Por

17:05-17:25 0O9: Application of Electrolytic Processes with Diamond Anodes for the Oxidation of
Imidazolium lonic Liquids in Aqueous Phase
Salvador COTILLAS, University of Castilaa Mancha, Albacete, Spain

CONFERENCE HALL B

9:50- 10:55 SESSION 3A: FENTON AND FENTON LIKE PROCESSES
Session Chair: Sixto MALATO

9:50-10:15 K7: Iron as an Abundant, Cheap, Ndaoxic and Versatile Catalyst for Solassisted Water
Disinfection at NeaNeutral pH
Cesar PULGARI N, Ecole Polytechnigeye F®d®r al e
Switzerland

10:15-10:35 010: Effect of the Control Parameters on the W&talor in a Photd-enton System Applied
to Oxidate Paracetamol
Natalia VI LLOTA, Escuel a UnGastaz AHava 3pain a de | n

10:35-10:55 O11: WildBacteria Inactivation in WWTP Secondary Effluents By Solar RRettton at
Neutral pH in Raceway Pond Reactors
Bel ®n ESTEBAN GARCE¢A, Uni versity of Al mer 2 a,

10:55-11:15 COFFEE BREAK

10



11:15-12:55

11:15-11:35

11:35-11:55

11:55-12:15

12:15-12:35

12:35-12:55

12:55-14:20

14:30- 15:25

14:30- 14:55

14:55-15:15

15:15-15:35

15:35-15:55
15:55-17:15

15:55-16:15

16:15-16:35

16:35-16:%

16:55-17:15

SESSION 3B: FENTON AND FENTON LIKE PROCESSES
Session Chair: Cesar PULGARIN

012: Accelerated Fentdnike Degradation of Contaminants in Watean FePd-
Multicatalysis Approach
Anett GEORGI, Helmholtz Centre for Environmental ReseatdRZ, Leipzig, Germany

013: Humic like Substances as Complexing Agents to Drive Near Neutral Péation
Antoni o ARQUES, Universitat Polit c¢cnica

014: FentorBased Technologies for Environmental Restoration of Emerging Pollutants
Marta PAZOS, University of Vigo, Vigo, Spain

O15: Double FlowThrough Jet Cell for the Electféenton Process
Christina SCEZ, University of

016: Pharmaceuticals Abatement by CWPO with Natdadnetite in Real Aqueous
Matrices
Macar ena

LUNCH

SESSION 7: WET AIR AND SUPERCRITICAL OXIDATION PROCESSES
Session Chair: Javier MARUGCN

K8: Catalytic High Temperature Processes (WietOxidation) for Water Treatment
Albin PINTAR, National Institute of Chemistry, Ljubljana, Slovenia

Castill a

MUNOZ, Uni versidad Aut - noma de

017: Synthesis of Iron Nanoparticles from Iron and Steel Wastes for the Catalytic Wet
Oxidatm of Highly Refractory Wastewaters
Paula OULEGO, University of Oviedo., Asturias, Spain

018: Rate of Hydrogen Oxidation in Supercritical Water
Igor SVISHCHEV, Trent University, Peterborough, Canada

COFFEE BREAK

SESSION 5: OZONIZATION
Session Chair: Urs von GUNTEN

019: Combined (Electrochemical) GIOzone€l a Promising Method for Water
Disinfection
Henry BERGMANN, Anhalt University, Bernburg, Germany

020: OzonatiofAssisted Technolgies for Treatment of Produced Water from Oil and Gas
Industry
Sandra CONTRERAS, Universitat Rovira | Virgili, Tarragona, Spain

021: Tackling Toxicity in Ozonated Textile Wastewater for Enhanced Biological Treatment

Huseyin SELCUK, Istanbldniversity, Istanbul, Turkey

022: Degradation of Orange Il by Heterogeneous Catalytic Ozonation Using a Bimetallic
FeCo/SBA-15 Catalyst in Water
Chun CAI, China University of Geosciences, Wuhan, China

17:30-18:30
Chair:
18:30- 20:00

CONFERENCE HALL A
STUDENT PAPER COMMUNICATIONS I: Semiconductor photocatalysis
Joaquim L. FARIA, Petr DZIK
POSTER SESSION |:Semiconductor photocatalysigwith refreshment)

11
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Tuesday, 27" June 2017

Chair:
8:40-9:20

9:30-17:25

CONFERENCE HALL A
Sylvie LACOMBE

PL2: Multielectron Reduction of Oxygen in Photocatalysis: Kinetic Studies on
Photocatalytic Oxidation of Organic Compounds by Bismuth Tungstate and the other
Metal-Oxide Particles

Bunsho OHTANI, Hokkaido University, Sapporo, Japan

PARALLEL SESSIONS

9:30-10:35

9:30- 9:55

9:55-10:15

10:15-10:35

10:35-11:05
11:05-12:35

11:05-11:30

11:30- 11:55

11:55-12:15

12:15-12:35

12:35-14:00
14:00- 15:50

14:00- 14:25

14:25-14:50

12

CONFERENCE HALL A

SESSION 2D: SEMICONDUCTOR PHOTOCATALYSIS
Session Chair: Sylvie LACOMBE

K9: Photocatalyst Activity Indicator Inks: An Overview
Andrew MILLS, Queens University Belfast, Belfast, United Kimgdo

023: Development of a European Standard: Test Method for Water Purification Performance
of Photocatalytic Materials by Measurement of Phenol Degradation
Theodoros TRIANTIEuropean Committee for Standardization, Attiki, Greece

024: An EPR Spin Trapping Study of Radical Intermediates Generated upon Photoexcitation
of Glycerol in Titania Suspensions

Zuzana BARBI ERI KOVC, Sl ovak University of
Slovakia

COFFEE BREAK

SESSION 2E: SEMICONDUCTOR PHOTOCATALYSIS
Session Chair; Bunsho OHTANI

K10: Photocatalytic Conversion of Cellulose in a Propeller Fluidised Photo Reactor
Hydrogen Evolution Coupled with Fermentable Sugar Formation
Peter ROBERTSON, Questdniversity Belfast, Belfast, United Kingdom

K11: Photocatalysis by Sandwiched Composite Particles Comprising of AgSGor€:N,
Shell
Yaron PAZ, Department of Chemical Engineering, Technion, Haifa, Israel

025: Photocatalytic Oxidation of Organic Compounds over Uranyl Modified Oxides under
Visible Light
Denis KOZLOV, Boreskov Institute of Catalysis, Novosibirsk, Russia

026: Competitive Reactions of Alcohols as a Powerful Tool for Elucidafidechanisms
of Hydrogen Photocatalytic Production
Jesus HI DALGO CARRI LLO, Uni versidad de C-

LUNCH

SESSION 2F: SEMICONDUCTOR PHOTOCATALYSIS
Session Chair: Andrew MILLS

K12: A Brief Survey of the Practability of Using Photocatalysis to Purify Ambient Air
(Indoors or Outdoors) or Air Effluents
Pierre PICHAT, Ecole Centrale de Lyon, Ecully, France

K13: Photocatalytic Transformation 0@, in Gas Phase undelV-Irradiated Titanium
Dioxide
Claudio MINERO, University of Torino, Torino, Italy

rdo



14:50- 15:10

15:10- 15:30

15:30- 15:50

15:50- 16:20

16:20-17:25

16:20- 16:45

16:45-17:05

17:05-17:25

9:50-10:50

9:50-10:10

10:10- 10:30

10:30-10:50

10:50- 11:10
11:10- 12:50

11:10-11:30

11:30- 11:50

11:50-12:10

017: Determination of the Clean Air Delivery Rate (CADR) of Photocatalytic Oxidation
Purifiers for Indoor Air Pollutants Using a Closedop Reactor
ValerieHEQUET, GEPEA, Nantes, France

028: Problem of CO Formation During the Photocatalytic Oxidation of VOCs and the
Approach to its Solving
Dmitry SELISHCHEV, Boreskov Institute of Catalysis, Novosibirsk, Russia

029: The Influencef Curing Methods on the Physichemical Properties of Printed
Mesoporous Titania Patterns Reinforced by Methylsilica Binder
Petr DZIK, Brno University of Technology, Brno, Czech Republic

COFFEE BREAK

SESSION 14: AOPs FORAIR TREATMENT
Session Chair:Peter ROBERTSON

K14: Photocatalytic AiPurifiers and Materials for Indoor Air: Comparison of Efficiency
under European Standard and Real Conditions

Sylvie LACOMBE, IPREM UMR CNRS, Pau, France

030: Oxidation of NQby Photocatalysis Using T¥EOAU-TIO,, PtTiO,, PdTiO, and Nk

TiO,
EIli

senda

PULI DO MELI CN,

Uni ver si

dad

de

031.: Kinetic Approach of the Photocatalytic Oxidation of Dichloromethane in a Coated

Mesh Reactor

Claudio PASSALIA, Universidad Nacional del Litoral, Santa Fe, Argentina

SESSION 13A: AOPs FOR WATER TREATMENT

CONFERENCE HALL B

Session Cha: Dionissios MANTZAVINOS

032: Solar Photé-enton Process in Continuous Raceway Pond Reactors for Micropollutant
Removal in WWTP Secondary Effluents, Comparison of Operating Conditions

Jos® Antoni o

SCNCHEZ PEMRIEdegr 2Um,i vepasiin y

033: Photocatalytic Degradation of Emerging Concern Contaminants in Water by
Heterogeneous Sodium Decatungstate

Alessandra MOLINARI, University of Ferrara, Ferrara, Italy

034: Application of TitanidBBased ContinausMicroflow Photocatalysis in Water

Detoxification

La:

of

Juan Carlos COLMENARES QUINTERO, Institute of Physical Chemistry (PAS), Warsaw,

Poland

COFFEE BREAK
SESSION 13B: AOPs FOR WATER TREATMENT

Session Chair: Luigi RIZZO
035: GasPhase Pulsed Corona Discharge in Treatment of Aqueous Solutions of High

Conductivity: Quantification of Ozone and Hydroxyl Radical Impacts

Sergei PREIS, South China University of Technology, Guangzhou, China

036: Insidnts into Degradation of Bisphenol A by Activating Peroxymonosulfate with
Zn0.4Mn0O.6Fg0, Fabricated from Spent
Heng LIN, Wuhan University, Wuhan, China

O37: Ferrates(VI) St r on g

AGreeni

Ox i

dant

for

Jan HIVES, Slovak Universitf Technology in Bratislava, Bratislava, Slovakia

Envi
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12:10-12:30

12:30-12:50

12:50- 14:20

14:30- 15:55

14:30- 14:55

14:55- 1555

15:15-15:35

15:35-15:55

15:55-16:15
16:15-17:15

16:15-16:35

16:35-16:55

16:55-17:15

038: Decomposition of Fluoxetine and Fluvoxamine By Ferrate(VI)

Przemysgaw DRZEWI CZ, PRollsh Research énstitute, §Varszawa, | nst i
Poland

039: Removal of thX-Ray Contrast Chemical lopamidol from Tertiary Treated

Wastewater: Investigation of Persulféiediated Photochemical Treatment

Idil ARSLANALATON, Istanbul Technical University, Istanbul, Turkey

LUNCH

SESSION 10A: DISINFECTION

Session Chair: Dionysios DIONYSIOU

K15: Photocatalytic and Electrochemically Assisted Photocatalytic Disinfection of Water

Tony BYRNE, Ulster University, Newtownabbey, United Kingdom

040: Differentiated Strategies of Hospital Wastewater Treatment by Advanced Oxidation
Processes in Switzerland vs. lvory Coast and Colombia

Stefanos GI ANNAKI S, Ecole Polytechnique F®I®
Switzerland

0O41: Evalation of Solar Water Disinfection Model for E. Coli Inactivation at Real Field

Conditions

Maria Inmaculada POL@A. ¢ P E Z , Pl at af or malEAT] Tabernad,e Al mer 2
Spain

0O42: Novel Procedure for the Numerical Simulation of Solar Watenfedion

Javier MARUGCN, Uni versidad Rey Juan Carl os,
COFFEE BREAK

SESSION 10B: DISINFECTION

Session ChairHenry BERGMANN

043: Ozonation of Giardia Duodenalis Cysts: Evaluation Using an Animal Model and a

Molecular Approach

Jos® Roberto GUI MAREES, University of Campin

044: Wastewater Disinfection by Membrane Photoreactors Coupling Micatiéihrwith
UV-C Disinfection

Jorge RODRIGUEZAHUECA, Rey Juan Carl os
045: NDoped TiQ Photocatalysts for Bacterial Inactivation in Water
Danae VENIERI, Technical University of Crete, Chania, Geeec

University,

17:30-18:30

Chair:
18:30- 20:00

14

CONFERENCEHALL A

STUDENT PAPER COMMUNICATIONS II: UV based processes, Semiconductor
photocatalysis, Fenton and Fentoiike processes

PierreP1 CHAT, ZLCMAL

POSTER SESSION II: UV based processes, Semiconductor photocatag/denton and
Fenton-like processes

Martin



Wednesday, 28 June 2017

CONFERENCE HALL A

Chair: Tony BYRNE
8:40- 9:20 PL3: Developments and Applications of Sulfate RadicaBased AdvancedOxidation
Processes in Removal of Organic Contaminants
DionysiosDIONYSIOU, University of Cincinnati, Cincinnati, USA
9:30-13:05 PARALLEL SESSIONS
CONFERENCE HALL A
9:30- 10:35 SESSION 1A: UV BASED PROCESSES
Session Chair: Tony BYRNE
9:30- 9:55 K16: Fe(lll) Complexes in Advanced Oxidation Processes: AdvantagkBrawbacks
Gilles MAI LHOT, Univer si tF@&rard|Femceno nt
9:55-10:15 046: Advanced Treatment of Urban Wastewater by Homogeneous Photocatalysis: A
Comparison between UV/PAA and UV4/BL
Luigi RIZZO, University of Salern&jsciano, Italy
10:15-10:35 047: Efficient Photochemical Decomposition Of Trifluoroacetic Acid And Its Analogues
With Electrolyzed Sulfuric Acid
Hisao HORI, Kanagawa University, Hiratsuka, Japan
10:35- 11:05 COFFEE BREAK
11:05- 12:55 SESSION 1B: UV BASED PROCESSES
Session Chair: Yaron PAZ
11:05- 11:25 048: Photolytic Degradation of Trimethoprim Enhanced by Organic Aerogels
Juri BOLOBAJEV, Tallinn University of Technology, Tallinn, Estonia
11:25-11:45 049: NQ Removal by Vacuum Ultr¥/iolet Light Irradiation in Flow Reactors
Marco MINELLA, University of Torino, Torino, Italy
11:45-12:05 O50: Understanding the UV/E&Process for Drinking Water Treatment
Peter JARVIS, Cranfield University, Cranfield, Uniteith¢gddom
12:05- 12:25 0O51: Comparative Treatment of Penicillin, Cephalosporin and Fluoroquinolone Antibiotics
in Waters by UV254 and UV254/Persulfate Processes
Ricardo TORRE®RALMA, Universidad de Antioquia, Medellin, Colombia
12:25- 12:45 0O52:Sulfamethazine Degradation by U\WB} Process: Comparison of Photon Fluence
Determination, Degradation Kinetics and Energy Consumption among Various Lightsources
Mengkai LI, Research Center for EEmvironmental Sciences (CAS), Beijing, China
12:45-13:06 O53: Practical Applications and MatkDevelopments 25 Years aftBetDiscovery af TiQ
Photocatalysis
Jan R O C H C ZAd¥anced MaterialdTJ, Czech Republic
13:05- 14:20 LUNCH
CONFERENCE HALL B
9:50- 10:50 SESSION 6A: ELECTROCHEMICAL PROCESSES
Session Chair: Albin PINTAR
9:50-10:10 O54: Electrocoagulation Scalifgp for Removal of Toxic Metals, Namely Cand Nf*

Pavel
Republic

KRYSTYNCK,

l nstitute

of

Chemical

15
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10:10-10:30

10:30- 10:50

10:50- 11:10
11:10- 12:10

11:10-11:30

11:30- 11:50

11:50-12:10

O55: Rolesof Homgeneous

and

Electrochemical TreatmentTowards Reactor Design Optimization
Emmanuel MOUSSET,CNRBni ver si t ® de

056: Application of Electrochemical Oxidation Process to VgaBontaining

Lorrai

Organochlorine Pesticides from Lindane Production Wastes
Mar 2 a

Car men

COFFEE BREAK
SESSION 6B: ELECTROCHEMICAL PROCESSES

Session Chair: Deni&kKOZLOV
O57: Elimination of Emergying Polutants by Means of Hydroxyl Radic&sperience

from the Project Riskdent
Chunyan LI, Condias GmbH, ltzehoe, Germany

DOMENGUEZ TORRE,

Het erogeneous

ne

Uni ver si

Nancy,

dad

0O58: Investigation of Electrochemical Process for Removal ofrginge Organic Pollutants
in Wastewater Treatment Plant Effluents by a Babmped Diamond Electrode

Giuseppe MASCOLO, Water Research Institute, Bari, Italy

059: Degradation of Organic Compounds in Wastewater Matrix by Electrochemically
Geneated Reactive Chlorine Species: Kinetics and Selectivity

Kangwoo CHO, Pohang University of Science and Technology, Pohang, Korea

12:10-14:20 LUNCH
CONFERENCE HALL A
14:20- 15:30 STUDENT PAPER COMMUNICATIONS llI: Ozonization, Electrochemical
processes, Wet air oxidation, Disinfection, Pilot scale AOPs, AOPs for air treatment
Chair: Danae VENI ERI , Jos® Antonio SCNCHEZ P£REZ
15:30- 16:00 COFFEE BREAK
15:30-17:00 POSTER SESSION lIl: Ozonization, Electrochemical processes, Wet air oxidation,
Zero-valent iron and other reducing agents, Disinfection, Pilot scale AOPs, AOPs for
air treatment, AOPs for energy production
19:00- 23:00 CONFERENCE GALADINNER ( VILA LANNA )
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Thursday, 29" June 2017

Chair:

8:40- 9:20

9.30-10:30

Chair:
10:30-11:00
11:00-12:30

12:30- 14:00
14:00- 15:20

14:00- 14:20

14:20- 14:40

14:40- 15:00

15:00- 15:20

15:20- 15:50
15:50- 16:30

15:50- 16:10

16:10- 16:30

16:30- 16:50
16:50

Andrew MILLS

PL4: Semiconductor Electrochemical Wastewater Treatment: From Design Concepts

to Full-Scale Manufacturing in 5 Years

CONFERENCE HALL A

Michael HOFFMANN, California Institute of Technology, Pasadena, USA

STUDENT PAPER COMMUNICATIONS IV: AOPs for water treat ment, Coupling of
AOPs with other processes

Andr

ew MI

COFFEE BREAK

POSTER SESSION IV: AOPs for water treatment, Coupling of AOPs with other
processes

LUNCH

LLs, Vvl

ast a

SESSION 2G SEMICONDUCTOR PHOTOCATALYSIS
Session Chair: Michael DFFMANN

060: MetalOxide Heterojunction CVD Films for Environmental Applications
Raul QUESADACABRERA, University College London, London, United Kingdom

061: Treatment of Indoor Air by Non Thermal Plasma, Photocatalysis and

Plasma/Photocatalysis at Pilot Se@lase of Trichloromethane

BREZOVC

Abelkrim BOUZAZA, Institut des Sciences Chimigues de Renne, Rennes, France

062: Characterization of Thermgallreated Anatase TiBupplemented by Oxygen
Adsorption Measurements
Marina KRICHEVSKAYA, Tallinn University of Technology, Tallinn, Estonia

063: Photocatalytic Silicditania Based Nanocomposite Paints

Jan

GUBRT,

COFFEE BREAK
SESSION 17: COUPLING OF AOPs WITH OTHER PROCESSES

Sessi

on

Chair:

I nsChémi €t oy

V2tor \VA|

LAR

bhorhgenCAS,

064: The Evaluation of Advanced Oxidation Processes for the TreatméffiuehE from
DetergentdManufacturing Industry
Daphne HERMOSILLA, University of Valladolid, Valladolid, Spain

06 5:

Eval

uatii

on of

Natur al

Photocatalysis on Tannery Wastewater Treatment

An a

UEDA,

Feder al

STUDENT PAPER COMMUNICATIONS AWARDS
FINAL REMARKS

Coagul ant

Uni versity of

Technol

17

feg, (

PGU2
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STUDENT PAPER COMMUNICATION LIST

STUDENT PAPER COMMUNICATION |: Semiconductor ghotocatalysis
(26" June 17:30- 18:30

17:30-17:35

-1

Blommaerts

IMPROVED UV LIGHT EFFICIENCY USING A
PHOTOCATALYTIC SPIRALED REACTOR DESIGN WITH A
PLASMONIC TiO, COATING

17:35-17:40

Balayeva

WO5-TiO, BASED PHOTOCATALYSIS: TOWARD INDOOR
AIR PURIFICATION UNDER VISIBLELIGHT
ILLUMINATION.

17:40-17:45

M. C. M.
Ribeiro

Fe/NbBASED SOLAR PHOTOCATALYSTS: IMPACT OF
DIFFERENT SYNTHESIS ROUTES ON MATERIAL
PROPERTIES

17:45-17:50

Mar 82 me

INFLUENCE OF LIGHT DISTRIBUTION ON THE
PERFORMANCE OF PHOTOCATALYTIC REACTORS: LED
VS MERCURY LAMPS

17:50- 17:55

Calin

PHOTOOXIDATION OF DIFFERENT ENDOCRINE
DISRUPTING CHEMICALS IN WASTEWATER USING ZINC
OXYDE AS PHOTOCATALYST

17:55-18:00

G. Vargas

A COMPARATIVE STUDY OF TiQ NANOTUBES
SYNTHETIZED USING DIFFERENT METHODS

18:00- 18:05

Monfort

PHOTOSPLITTING OF WATER AND
PHOTODEGRADATION OF ORGANICS USING BISMUTH
VANADATE/TITANIA PHOTOCATALYSTS

18:05-18:10

Avella

EVALUATION OF COPPER SLAG AS PHOTOCATALYST
FOR GLYCEROL DEGRADATION WITH A SIMULTANEOUS
HYDROGEN PRODUCTION

18:10- 18:15

Coronel

INCORPORATION OF TITANIUM DIOXIDE AND COPPER
ONTO SUPPORT MADE OF COMERCIAL ACTIVATED
CARBON FOR PHENOL PHOTEATALYTIC
DEGRADATION

18:15-18:20

[-10

SYNTHESIS AND PHOTOCATALYTIC ACTIVITY OF

SILVER-HALIDE NANOPARTICLES

19



STUDENT PAPER COMMUNICATION Il : UV based processe§emiconductor photocatalysis, Fenton

and Fentontlike processes
(27" June 17:30- 18:30)

17:30-17:35

-1

R8ez Ta

SYNTHESIS AND APPLICATION OF Ti@NzVI
NANOCOMPOSITES FOR THE PHOTOCATALITYC
REMOVAL OF ARSENICFROM AQUEOUS SYSTEMS

17:35-17:40

Fodor

SINTHESYS AND CHARACTERIZATION OF DIFFERENT
SHAPED CyO AND CwS NANOCRYSTALS

17:40-17:45

Tashbihi

PHOTOCATALYTIC REDUCTION OF CQOVER Cu/TiG
PHOTOCATALYSTS

17:45-17:50

Espindola

AN INNOVATIVE PHOTOREACTOR, FluHelik, TO PROMOTEH
UVC/H,0, PHOTOCHEMICAL REACTIONS:
OXYTETRACYCLINE DEGRADATION STUDIES

17:50- 17:55

I1-5

Mart2ne

TYPE | VS TYPE Il PHOTODEGRADATION OF
POLLUTANTS

17:55-18:00

I1-6

Michael

CAN SOLAR PHOTGFENTON COMBINED WITH
ACTIVATED CARBON ADSORPTION REMOVE
ANTIBIOTICS, ANTIBIOTIC-RESISTANT BACTERIA AND
TOXICITY FROM URBAN WASTEWATER

18:00- 18:05

-7

Ayoub

IRON IMPREGNATED ZEOLITE CATALYST FOR EFFICIENT
REMOVAL OF MICROPOLLUTANTS AT VERY LOW
CONCENTRATION FROM MEURTHERIVER

18:05-18:10

Ribeiro

OPTIMIZATION OF MAGNETIC GRAPHITIC
NANOCOMPOSITES FOR THE CATALYTIC WET PEROXIDE
OXIDATION OF LIQUID EFFLUENTS FROM A
MECHANICAL BIOLOGICAL TREATMENT PLANT FOR
MUNICIPAL SOLID WASTE

18:10-18:15

I1-9

F. Mena

BIODEGRADABILITY ENHANCEMENT OF IONIC LIQUIDS
BY CWPO IN AQUEOUS PHASE

18:15-18:20

I1-10

G- mez H

REMOVAL OF IMIDAZOLIUM ILs BY FENTON OXIDATION

18:20- 18:25

N-11

SorianeMolina

KINETICS OF MICROPOLLUTANT REMOVAL BY SOLAR
PHOTOFENTON WITHFE(II)-EDDS AT NEUTRAL pH

20



STUDENT PAPER COMMUNICATION I

Pilot scale AOPs, Dsinfection, AOPs for air treatment

(28" June 14:20 - 15:30)

ASSESSING THE APPLICATIONDF OZONEBASED

14:20-14:25 | 1ll-1 |Cruz PROCESSES TO PRIORITY PESTICIDES REMOVAL FROM
WATER AND WASTEWATER
14251430 | 12 |Gomes ;glg;\(BSENS DEGRADATION USING OZONE AND VOLCANIC
HARVESTING ENERGY FROM AIR POLLUTION WITH AN UN
14:30-14:35 | -3 \VanHal | g \orp GAS PHASEPHOTOELECTROCHEMICAL CELL
Garc? ELECTROCHEMICAL OXIDATION OF SULFAMETHOXAZOLE,
14:35-14:40 | -4 | E20 7 | PROPRANOLOL AND CARBAMAZEPINE IN AN OXYGEN
OVER SATURED SOLUTION
) HIGH PERFORMANCE AND DURABLE GRAPHENECOATED
14:40-14:45 | 1lI-5 | Zuxin CATHODE FOR ELECTRGFENTON
CATALYTIC WET OXIDATION OF ORGANIC COMPOUNDS
14:45-14:50 | 11I-6 |Santos OVER DIFFERENT CARBON NANOTUBES IN BATCH AND
CONTINUOUS OPERATION
1450 1455 | 1.7 |Murilo- | SULFAMETHOXAZOLE MINERALIZATION BY SOLAR
: : Sierra PHOTOELECTROFENTONPROCESS IN A PILOT PLANT
| JEWELRY CONTAMINANTION INFLUENCE ON MUNICIPAL
14:55-15:00 | 1I-8 | Malvestiti ||y STEWATER DISINFECTION BY UV/HO,
DISINFECTION OF REAL URBAN TREATED EFFLUENTS BY
15:00-15:05 | -9 | Escuadra | 5y~ TGCATALYSIS WITH TITANIUM DIOXIDE
Garc 2 dPILOT SCALE COMPARISON OF BALLAST WATER
1505- 1510 | 11-10 | 22 TREATMENTS BY SOLAR RADIATION-SRAD, UV, HO,,
UV/H,0,, UVITIO,, UV/TIOZH,0,, UV/TIO,H,0./SRAD
EFFECT OF ILLUMINATION MECHANISM AND LIGHT
_ _ . SOURCE INHETEROGENEOUS TiQPHOTOCATALYSIS
15:10-15:15 | 1I-11 ) Filho USING A MICRO-MESO-PHOTOREACTOR FOR 4DECANE
OXIDATION AT GAS PHASE
METHOD TO PREVENT DEACTIVATION DURING
15:15- 15:20 | 11-12 | Weon PHOTOCATALYTIC VOC DEGRADATION: SURFACE

MODIFICATION OF TiO, WITH PLATINUM AND FLUORIDE

Ozonization, Electrochemical processes, Wair oxidation,

21



STUDENT PAPER COMMUNICATION IV: AOPs for water treatment, Coupling of AOPs with other

processes

(29" June 9:30 - 10:30)

DEGRADATION OF MICROPOLLUTANTS BY

9:30-9:35 | V-1 |Foszpalp,arosENSITIVE CHITOSAN BEADS
035940 | 1o | AbdeF SAND SUPPORTED TiQIN A TRAY PHOTOREACTORFOR
35-9: Maksoud |EMERGING CONTAMINANTS REMOVAL
ADVANCED ANALYTICAL TECHNIQUES APPLIED TO CORK
9:40-9:45 | IV-3 | Ponce Robled BOILING WASTEWATER TREATMENT AND REUSE BY
USING ADVANCED OXIDATION PROCESSES
PERSULFATEBASED PHOTODEGRADATION OF BETA
9:45-9:50 | IV-4 | Kattel LACTAM ANTIBIOTIC AMOXICILLIN IN AQUEOUS
MATRICES
PHOTOELECTROCHEMICAL GENERATION OF ACTIVE
9:50-9:55 | IV-5 | Koo CHLORINE SPECIES FOR WATER TREATMENT UNDER
VISIBLE LIGHT IRRADIATION BY WO3 THIN FILM
THE ELECTROCHEMICAL OXIDATION PROCESSES
655- 1000 | 1v.g | P 72 @k |COMBINED WITH BIODEGRADATION APPLIED FOR
: : Kowalska | REMOVAL OF HERBICIDAL IONIC LIQUIDS| NEW
POTENTIAL HAZARDS
10001005 | 1v.7 | Cruzdel | EXPLORING ADVANCED STRATEGIES FOR THE IFITU
¢l amo |TREATMENT OFREAL HOSPITAL WASTEWATERS
. DEGRADATION OF ACID ORANGE 7 BY AN
10.05-1010 | V-8 | Liu ULTRASOUND/ZnOGAC/PERSULFATE PROCESS
HETEROGENEOUS ACTIVATION OF
1010-10:15 | V-9 | Tao PEROXYMONOSULFATE BY ZINGMEDIATED

PHOTOCATALYSTS FOR THE DEGRADATION OF ORGANIC]

22
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POSTER SESSION | Semiconductor photocatalysis
(26" June, 18:30- 20:00)

Postershave to be oboards in the morning a26" Juneandhave to beemoved until 8:00 027" June
Board number for each poster is shown irthe third column.

SYNTHESIS OF NEDDLELIKE BiVO4 WITH IMPROVED

P21 |Hong 1 | PHOTOCATALYTIC ACTIVITY UNDER VISIBLE LIGHT IRRADIATION
22 | Hon 5 | SYNTHESIS OF PbMOQUSING A SURFACTANTASSISTED
9 HYDROTHERMAL METHOD AND THEIR PHOTOCATALYTIC ACTIVITY

23 | Rivas 3 | PHOTOCATALYTIC OXIDATION OF DICHLOROACETIC ACID. PROCESS
MODELLING

P24 | Davididou |4 | UVA-LED VSBLACKLIGHT IRRADIATION FOR THE PHOTOCATALYTIC
TREATMENT OF SACCHARIN
ZnO AND PtZnO PHOTOCATALYSTS: CHARACTERIZATION AND

P25 |JaramilloPSez|5 | PHOTOCATALYTIC ACTIVITY ASSESSING BY MEAN OF THREE
SUBSTRATES

26 | Sieber g | EXCELLENT PHOTOCATALYTIC ACTIVITY UNDER VISIBLE LIGHT
IRRADIATION OF ZTO/GRAPHENE NANOCOMPOSITES

27 | Sieber - | ENHANCED SOLAR PHOTOCATALYTIC ACTIVITY OF ZINC OXIDE
NANOCRYSTALS BY SODIUM DOPING

p28 | Hidalao g | MONTE CARLO SIMULATION OF A FOUR BLACK LIGHT LAMPS

9 PHOTOCATALYTIC REACTOR
pog |Fereiro g | ANALYSIS OF THE ADSORPTION MECHANISMS IN THE Tiguv
Santiso PHOTOCATALYSIS TO DEGRADE BENZOTHIAZOLE AND ANILINE

P2.10 | Blommaerts | 10 | MPROVED UV LIGHT EFFICIENCY USING A PHOTOCATALYTIC
SPIRALED REACTOR DESIGN WITH A PLASMONIC TiQCOATING
PHOTOCATALYTIC DECOMPOSITION OF NORSTEROIDAL ANTI-

P211 | Asadi 11 | INFLAMMATORY DRUGS IN WATER OVER NSTiO,: INTERMEDIATES
IDENTIFICATION
BI-L A Y E FFe,Q/TiO, PHOTOANODES FOR ENERGY AND

P212 | Nemeckova |12 | £\ iIRONMENTAL APPLICATIONS
PHOTOCATALYTIC DEGRADATION OF INSECTICIDES BY ZnO AND

P213| Fenoll 13 | TiO, COATED MAGNETIC NANOPARTICLES UNDER NATURAL
SUNLIGHT
PHOTOCATALYTIC MICROREACTOR FOR INTRINSIC KINETIC

P214 | Satuf 14 ASSESSMENT
UV-A PHOTOCATALYTIC REMOVAL OF BIOAEROSOLS OVER Ti@

P215| Satuf 15 | COATED GLASS RINGS
PHOTOCATALYTIC OXIDATION OF ANTHRANILIC DIAMIDE

P216 | Navarro 16 |INSECTICIDES IN AQUEOUS SLURRIES CONTAINING BINARY OXIDES
OF Ti AND Zn
ZnO COATED MAGNETIC NANOPARTICLES: PREPARATION,

P217| Navarro 17 | CHARACTERIZATION AND PHOTOCATALYTIC DEGRADATION OF
FUNGICIDES UNDER NATURAL SUNLIGHT

po1g|VAS. 18 | HETEROGENEOUS PHOTOCATALYSIS USING IMMOBILIZED TigFOR

Ribeiro THE TREATMENT OF DENIM LAUNDRY WASTEWATER

23



YTTRIUM FERRITE/CARBON NITRIDE COMPOSITES FOR THE

P219| Wark 19 | PHOTOCATALYTIC DEGRADATION WITH VISIBLE LIGHT
P2.20 | Mansilla 20 |A SI MPLE METHOD TO PRODUCE ABLACKO®
p221 | Krichevskaya |21 | STUDY OF GASPHASE PHOTOCATALYTIC ACTIVITY OF TITANIA THIN
FILMS
b2 | Kratofil 2o | INFLUENCE OF SYNTHESISCONDITIONS ON THE PHOTOCATALYTIC
Krehula ACTIVITY OF POLYPYRROLE/ZINC OXIDE COMPOSITES
5223 | Klauson o3 | PHOTOCATALYTIC ACTIVITY OF QUENCHED FLAMESYNTHESIZED
TITANIA NANOPARTICLES
b4 | TOl0SANa 54 | CHLOROPHENOLS AND NITROPHENOLS ABATEMENT BY
Moranchel HETEROGENEOUS PHOTOCATALYSIS IN AQUEOUS EFFLUENTS
5225 | Youn o5 | PHOTOCATALYTIC WATER PURIFICATION BY USING NANOMATERIAL
9 AND SOLAR REACTOR
ZrO, BASED MATERIALS: PREPARATION, CHARACTERIZATION AND
P226|Gar-t 2 pe¢26 |PHOTOCATALYTIC ACTIVITY FOR 2-PROPANOL OXIDATION AND CG
REDUCTION
P227| AvilesGa r d 27 | INFLUENCE OF TUNGSTEN OR MOLYBDENUM DOPING
CONCENTRATION ON THE PHOTOACTIVITY OF ANATASE TiQ
p228 | Ribao og | THE ROLE OF REACTIVE OXIDATIVE SPECIES IN THE
PHOTOCATALYTIC ACTIVITY OF MODIFIED TiO, CATALYSTS
ROLE OF PLATINUM AND PALLADIUM DEPOSITS ON TITANIUM (V)
P2.29 | Bednarczvk |29 | OXIDE PARTICLES IN THE PHOTOCATALYTIC DEGRADATION OF
y ORGANIC MATERIAL WHILE SIMULTANEOUS HYDROGEN
PRODUCTION
5230 | Balaveva 30 | WOsTIO; BASED PHOTOCATALYSIS: TOWARD INDOOR AIR
y PURIFICATION UNDER VISIBLELIGHT ILLUMINATION.
P31 |[MCM. 31 | FE/NDBASED SOLAR PHOTOCATALYSTS: IMPACT OF DIFFERENT
Ribeiro SYNTHESIS ROUTES ON MATERIAIPROPERTIES
INFLUENCE OF LIGHT DISTRIBUTION ON THE PERFORMANCE OF
P232(Mar 52 mq32 .
PHOTOCATALYTIC REACTORS: LED VS MERCURY LAMPS
EVALUATION OF THE INCORPORATION METHOD OF TITANIUM
P233|Fernandes |33 | EFFECT IN ZSM5 BY PHOTOCATALITIC DEGRADATION INSITU WITH
MODEL MOLECULE
p234 | Souza 34 | PHOTOCATALYTIC PERFORMANCE OF MIXED CATALYSTS TigNb,0s
AND ZnO/Nb,Os APPLIED ON TEXTILE EFFLUENT TREATMENT
i APPLICATION OF UV LED/TiO, HETEROGENEOUS PHOTOCATALYSIS
P235/Smol nT |35 |FOR REMOVAL OF METHYL ORANGE DYE FROM CARBONATE
CONTAMINED TEXTILE WASTEWATER
P236| Fenandes | 3G | PHOTOLYTIC REMOVAL OF SULFAMETHOXAZOLE UNDER UVB
RADIATION
HOW Sn AND Zn SPECIES AFFECT BOTH THEHYSICOCHEMICAL
P237 | Rimoldi 37 | PROPERTIES AND THE PHOTOCATALYTIC POWER ORBOPED NANO
TITANIA.
PHOTOOXIDATION OF DIFFERENT ENDOCRINE DISRUPTING
P238| Calin 38 | CHEMICALS IN WASTEWATER USING ZINC OXYDE AS
PHOTOCATALYST
PHOTOCATALYTIC DEGRADATION OFBIODIESEL USING TiG/H,0,
P239 | Souza 39 | AND GOETHITE/H,O,
P2.40| G, vargas |40 | COMPARATIVE STUDY OF TiQ NANOTUBES SYNTHETIZED USING

DIFFERENT METHODS
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TiO,CATALYSTS SUPPORTED WITH Pd NANOPARTICLES FOR UMED

PZ41| Kozlov 41 | BHOTOCATALYTIC OXIDATION OF CARBON MONOXIDE
P242 | Ferrari Lima |42 | RESPONSE SURFACE ANALYSIS OF PHOTODEGRADATION OF TEXTIL
WASTEWATER BY PEROVSKITETYPE PHOTOCATALYTS
p2.43 | Bianco Prevotl 43 | EFFECT OF LIGHT AND TEMPERATURE ON THE CATALYTIC ACTIVITY
OF CeDOPED STRONTIUM FERRATE IN DYES DEGRADATION.
HYDROTHERMAL SYNTHESIS OF PbMo@BiVO, AS A NOVEL
P44 |Hemandez |, | HETEROJUNCTION PHOTOCATALYST WITH EFFICIENT
Uresti PHOTODEGRADATION ACTIVITY UNDER SIMULATED SUNLIGHT
IRRADIATION.
5245 | Rivas 45 | STABILITY OF TIO; GRAPHENE CATALYSTS IN PHOTOCATALYTIC
OZONATION
Y 46 | PHOTOCATALYTIC DECOMPOSITION OF METHANOL OVER La/ Ti9
, PHOTOCATALYSTS
FACILE SOL-GEL SYNTHESIS FOR THE PREPARATION OF PEROXO
P247 |Gy ul av §47 |GROUP ENHANCED HIGHLY VISIBLE LIGHT ACTIVE ANATASE
TITANIUM DIOXIDES
p248 | Kuvareqa |48 | TIOZCARBON NANOHYBRIDS FOR PHOTOCATALYTIC DEGRADATION
9 OF ORGANIC COMPOUNDS IN WATER
5249 | Monfort 49 | PHOTOSPLITTING OF WATER AND PHOTODEGRADATION OF
ORGANICS USING BISMUTH VANADATE/TITANIA PHOTOCATALYSTS
SSnohed SONOCHEMICAL ANDHYDROTHERMAL SYNTHESIS OF KBIQ:
P250| v > ' 77 ° 950 |PHOTOCATALYTIC DEGRADATION OF ORGANIC POLLUTANTS AND
OXIDIZING SPECIES STUDY
po51 | Kim 51 | DISTORTED STRUCTURE OF METAL FREE CARBON NITRIDE POLYME
WITH BENZENE DOPING FOR EFFICIENT PHOTOCATALYTIC ACTIVITY]
0252 | Rel 5, | PHOTOCATALYTIC DECOMPOSITION OF hD OVER gCN4/WO;
PHOTOCATALYSTS
THE SYNTHESIS AND PHOTOCATALYTIC PROPERTIES OF NOVEL BiO
P253|B§r dos |33 |\ ANOMATERIALS
PHOTOCEMENTS WITH SELFCLEANING PROPERTIES FOR NO
P254|Bahamonde |54 | \gATEMENT: INFLUENCE OF TITANIA/SILICA COATINGS
P255|S 7 @k e | |55 |ASSESMENT OF PHOTOCATALYTIC AND ORGANIC POLLUTANT
¥ DETECTION PROPERTIES OF TiONO; NANOCOMPOSITE SYSTEMS
p2.56 | Avella 5o | EVALUATION OF COPPER SLAG AS PHOTOCATALYST FOR GLYCERO
DEGRADATION WITH A SIMULTANEOUS HYDROGEN PRODUCTION
INCORPORATION OF TITANIUM DIOXIDE AND COPPER ONTO
P257 | Coronel 57 | SUPPORT MADE OF COMERCIAL ACTIVATED CARBON FOR PHENOL
PHOTOCATALYTIC DEGRADATION
OPTIMIZATION OF NITROGEN AND SULFUR CONTENT INDOPED AND
P258(Gener |58 |CODOPED TITANIA THIN FILMS, ACTIVE UNDER VISIBLE LIGHT
ILLUMINATION
SYNTHESIS OF MORPHOLOGY CONTROLLED BISMUTH VANADATE
P259|K § s a 50 |[MI CROCRYSTALS, AND THEIR PHOTOCATA
EFFECT OF THE MATRIX pH
P260 /K § s a 60 | STUDY OFPHOTODEGRATADION INTERMEDIATES USING SPECIFIC
TiO,-BASED NANOSTRUCTURES
PHOTOCATALYTIC DEGRADATION EVALUATION OF
P261|Pal §ci (61 |SULFAMETHOXAZOLE IN A CONTINUOS FLOW REACTOR USING
ARTIFICIAL RADIATION
IMPREGNATIONOFTIQI N SELI CA FROM BRAZI LI
P262|Pal §ci (62 |PREPARATION, CHARACTERIZATION AND APPLICATION AS A

PHOTOCATALYST

25



PREPARATI ON AND CHARACTERIANZATNTIBE&N D@

P263|Ver ®b |63 |\ rEmialS

p264|T . t h 64 |SYNTHESIS AND PHOTOCATALYTIC ACTIVITY OF SILVERHALIDE
NANOPARTICLES

U 65 |APPLICATION OF TI0/WO, COMPOSITES IN THE PHOTOCATALYTIC
DEGRADATION OF DYE MOLECULES

266 | Hasoulat 66 |PHOTOCATALYTIC ACTIVITY OF ELECTROCHEMICALLY

P SYNTHESIZED Co DOPED POLYANILINE FILMS

p267 | Tsoumachidol 67 | PECOMPOSITIONAND DETOXIFICATION OF THE INSECTICIDE
THIACLOPRID BY HETEROGENEOUS PHOTOCATALYSIS

268 | Hamd 68 | OXYGEN-DEFECTED ZnO: SYNTHESIS, CHARACTERIZATION AND

y PHOTOCATALYTIC PERFORM\NCE

269 | Kedves 69 |HYDROTHERMAL SYNTHESIS OF HIERARCHICAL TiQ
NANOSTRUCTURES AND THEIR PHOTOCATALYTIC PERFORMANCE

270 | Kedves 20 |HYDROTHERMAL SYNTHESIS AND PHOTOCATALYTIC ACTIVITY OF
TERNARY BiVO,, TiO, AND WO; COMPOSITE SYSTEMS

p271|Espinoza |71 |DIRECT BLUE 1 DEGRADATION BYHETEROGENEOUS

PHOTOCATALYSIS WITH IRRADIATED TITANIUM DIOXIDE

POSTER SESSION II: UV basedprocesss, Semiconductor otocatalysis,
Fentonand Fenton like rocesses
(27" June, 18:30- 20:00)

Posters have to be dards in the morning or7? Juneandhave to beemoved until 8:00 on&"June
Board number for each poster is shown irthe third column.

TRANSFORMATIONOF SULFAQUINOXALINE BY CHLORINE AND UV

PL-1 | Nassar 1 |LIGHTS IN WATER: KINETICS AND BY-PRODUCTS IDENTIFICATION

p12 o > | UVIRRADIATED CORRUGATED PLATE PHOTOCATALYTIC
REACTORS FOR DEGRADATION OF WATEROURNE TOXINS
TREATMENT OF HOSPITAL WASTEWATERS BY THE UVC/KO,/FE

P13 | Giannakis 3 | PROCESS: IMPLICATIONS OF PHARMACEUTICALS PRESENCE ON
BACTERIAL AND VIRAL INACTIVATION KINETICS

P14 | Zhang 4 | MINERALIZATION OF ARTICIAL SWEETENER SUCRALOSE VIA UV/Q
PROCESS
ASSESSING THE POTENTIAL OF UNC-DRIVEN OXIDATION TO

15 | Beretsou 5 |REMOVE ANTIBIOTICS AND TOXICITY AND ITS CAPACITY TO
INACTIVATE ANTIBIOTIC -RESISTANT BACTERIA FROMURBAN
WASTEWATER

P16 |[Tomagev|6 |IMPACT OF ORGANIC SOLVENTS TO PHOTOLYSIS OF METHOMYL

517 | Zhow DEGRADAT | ONADRENOGEPTOR AGONISTS SALBUTAMOL
AND TERBUTALINE BY UV-ACTIVTED PERSULFATE
TOXICITY OF AQUEOUS MIXTURE OF PHENOL AND

P18 |Gmurek 8 | CHLOROPHENOLS UPON PHTOSENSITIZED OXIDATION INITIATED
BY SUNLIGHT OR VISLAMP
CWPOPHOTOASSISTED PROCESS WITH ILMENITE AS CATALYST.

P19 |Garc2a |9
THE ROLE OF PH

110 | Mosteo 10 |CAFFEINE DEGRADATION BY PHOTOCATALYSIS AND FENTON LIKE
PROCESSES INVWTP EFLUENTS

. DESTRUCTION OF PROPYL PARABEN BY PERSULFATE ACTIVATED
P1-11 | Frontistis 11

BY UV-A-LIGHT EMITTING DIODES
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AN INNOVATIVE PHOTOREACTOR,FluHelik, TO PROMOTE UVC/HO,

P1-12 | Espindola 12 |PHOTOCHEMICAL REACTIONS: OXYTETRACYCLINE DEGRADATION
STUDIES
EFFECT OF INORGANIC AND ORGANIC SOLUTES ON ZERQALENT -
P1-13 | ArslanAlaton |13 |ALUMINUM -ACTIVATED HYDROGEN PEROXIDE AND PERSULFATE
OXIDATION OF AQUEOUS BISPHENOL A
Pl-14|Mar t 2 nelld4 |TYPEIVSTYPE Il PHOTODEGRADATION OF POLLUTANTS
PREPARATION OF DOPED HEMATITE LAYERS BY AEROSOL
P2-72 | Kotrla 15 PYROLYSIS
p2.73 | Maniero 16 PHOTOCATALYTIC DEGRADATION OF SULFONAMIDES IN
DIFFERENT AQUEOUS MATRICES
P2.74 | Baudys 17 TESTING OF PHOTOCATALYTICPAINTST EFFECT OF ACCELERATED
WEATHERING
p2.75 | Selishchev 18 SELFCLEANING MATERIAL BASED ON COTTON FABRIC FOR
DECOMPOSITION OF AIR POLLUTANTS AND BACTERIA
P2.76 | Mantzavinos 19 SOI_.AR PHOTOCATALYTC DEGRADATION OF PROPYL PARABEN IN
Al/TiO, SUSPENSIONS
ENHANCED PHOTOCATALYTIC DEGRADATION OF IBUPROFEN IN
P2-77 | Natali Sora 20 |AQUEOUS SOLUTION UNDER VISIBLELIGHT IRRADIATION:
EFFECTS OF LaFe©QAND CU-DOPED LaFe®@
SYNTHESIS AND APPLICATION OF TiGINZVI NANOCOMPOSITES FOR
P278|R8 ez Ta|21 |THEPHOTOCATALITYC REMOVAL OF ARSENIC FROM AQUEOUS
SYSTEMS
P2.79 | Rosmaninho | 22 NICKEL MODIFIED NIOBIUM BASED MESOPOROUS CATALYSTS FOR
PHOTOACTIVATED REACTIONS
SINTHESYS AND CHARACTERIZATION OF DIFFERENT SHAPED GO
P280 | Fodor 23 | AND CtS NANOCRYSTALS
p2.81 | Fodor 24 PREPARATION OF TiG-Cu AND TiO,-Cu-Pt NANOCOMPOSITES AND
INVESTIGATING THEIR PHOTOCATALYTIC PROPERTIES
P282|G.Kov § ¢ 525 SYNTHESIS AND CHARACTERIZATION OF VERTICALLY ALLIGNED
CARBON NANOTUBES AND CNFWO3;-BASED COMPOSITES
M.C.M TOWARDS THE DEVELOPMENT OF TITANIUM DIOXIDE AND
P2-83 Ri.be.iro. 26 NIOBIUM PENTOXIDE SOLAR PHOTOCATALYTIC COATINGS FOR
WATER TREATMENT
STRATEGIES TO OVERCOME MASS AND PHOTONS TRANSFER
P2-84 | Vilar 27 |LIMITATIONS IN HETEROGENEOUS PHOTOCATALYTIC PROCESSES
HEXAVALENT CHROMIUM REDUCTION STUDIES
COMPARISON OF TWO METHODS OF BAND TRI- ALLOY LAYER
P285|01 ej nz||28 PLASMA DEPOSITION- MONITORING OF PLASMA PARAMETERS AND
’ DEPOSITED ALLOYS, ANODIZATION AND PHOTGELECTRO
CHEMICAL CHARACTERIZATION
P286|P | i §gi ng|29 |N-DOPED 2DTITANIUM DIOXIDE NANOSHEETS
ELECTROCHEMICAL PHOTOCATALYSIS ON NANOSTRUCTURED TiD
P2-87 | Franz 30 WIRE MESHES
P2.88 | KusiakNejman| 31 HYBRID CARBON-TiO, SPHERES: INVESTIGATION OF STRUCTURE,
MORPHOLOGY AND SPECTROSCOPIC STUDIES
P289|Z1 § mal 32 PREPARATION OF MIXED METAL OXIDE PHOTOANODES ON
TRANSPARENT SUBSTRATE BY ANODIC OXIDATION
P290|Br uncl 2(33 PREPARATION OF WQTHIN FILMS USING PULSED PLASMA AND
THEIR PHOTOELEKTROCHEMICAL PROPERTIES
P291 Her ng8nd 34 NO, OXIDATION WITH TiO, PHOTOCATALYSTS MODIFIED WITH
Rodriguez PALLADIUM
p2.92 Tolosana 35 ANALYSIS OF PHOTOCATALYTIGMECHANISM IN THE
Moranchel PHOTODEGRADATION OF PESTICIDES OVER TITANIA CATALYSTS
PHOTOCATALYTIC DEGRADATION OF PESTICIDES WITH
P2-93 | Calin 36 |ENDOCRINE DISRUPTORACTIVITY IN WASTEWATER USING

DIFFERENT TiQ, SAMPLES
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PHOTOCATALYTIC ACTIVITY, PHOTOSTABILITY AND

P2:94 | Monfort 37 | ANTIMOCROBIAL PROPERTIES OF SILVER PHOSPHATE AND ITS
COMPOSITE WITH TITANIA
APPLICATION OF FOAM CERAMICS PANELS A®HOTOCATALYTIC
P295|Mar e| e k|38 FILTERS
PREPARATION OF MAGNETITE NANOPARTICLES AND THEIR
P31 |Nanan 39 |APPLICATION AS CATALYST FOR DEGRADATION OF REACTIVE RED
AZO DYE
ANALYSIS OF THE ORGANOLEPTIC PROPERTIES OF PARACETAMOI
P32 |Lomas 40 |AQUEOUS SOLUTIONS OXIDATED WITHSONOFENTON
TECHNOLOGY
23 | Lomas 41 |EFFECT OF THE AOP APPLIED TO OXIDATE PARACETAMOL IN THE
ORGANOLEPTIC PROPERTIES OF TREATED WATER
CAN SOLAR PHOTGFENTON COMBINED WITH ACTIVATED CARBON
P34 |Michael 42 | ADSORPTION REMOVE ANTIBIOTICSANTIBIOTIC-RESISTANT
BACTERIA AND TOXICITY FROM URBAN WASTEWATER
P35 | Pulgarin 43 | CAN SOLAR PHOTOFENTON AND UVC/ HO, PROCESSES FIGHT THE
SPREAD OF ANTIBIOTIC RESISTANCEA MECHANISTIC STUDY
p26 |Lima 44 | APPLICATION OF THE FENTON PROCESS IN A BUBBLEOLUMN
REACTOR FOR HYDROQUINONE DEGRADATION
IRON IMPREGNATED ZEOLITE CATALYST FOR EFFICIENT REMOVAL
P37 |Ayoub 45 |OF MICROPOLLUTANTS AT VERY LOW CONCENTRATION FROM
MEURTHE RIVER
P38 |Pazos 46 |PREDNISOLONE DRUG DEGRADATION UNDER AOPS: OPTIMIZATION
OPTIMIZATION OF MAGNETIC GRAPHITIC NANOCOMPOSITES FOR
20 | Ribeiro 47 | THE CATALYTIC WET PEROXIDE OXIDATION OF LIQUID EFFLUENTS
FROM A MECHANICAL BIOLOGICAL TREATMENT PLANT FOR
MUNICIPAL SOLID WASTE
OPTI MI ZATI ON OF FENTONO®S MRROCESS
P310 | Esteves 48 |WASTEWATER TREATMENT: FROM BATCH TO CONTINUOUS FLOW
OPERATION
P311|Gar c2 a |49 |FABRICATION OF 3DPRINTED Fe-DOPED $C CATALYSTS FOR CWPO
BIODEGRADABILITY ENHANCEMENT OF IONIC LIQUIDS BY CWPO
P312|F. Mena 50 ||\ AQUEOUS PHASE
STABILITY OF IRON CATALYSTS FROM SEWAGE SLUDGE FOR IONI(
P313| F. Mohedano |51 ||\~ WASTEWATER CWPO
5314 | Amat 5o |STUDY OF SOLAR PHOTGFENTON AT DIFFERENT PH FOR REMOVAL
OF CONTAMINANTS OF EMERGING CONCERN
215 | Massa 53 |HETEROGENEOUS FENTON YPE TREATMENT OF ANINDUSTRIAL
EFFLUENT FROM FOREST BIOMASS PROCESSING
HETEROGENEOUS FENTONIKE OXIDATION OF SYNTHETIC
P316 | Massa 54 |PHENOLIC EFFLUENTS IN A CONTINUOS REACTOR, USING
ALUMINA -BASED MATERIALS
pa17|Cl var ezl |BOOSTING THE ACTIVITY OFNATURALLY -OCCURRING MAGNETITE
Torrellas FOR CATALYTIC WET PEROXIDE OXIDATION
Clvares EXPLORING THE CATALYTIC PROPERTIES OF IRON AND NIQUEL
P318 | 42 56 |SUPPORTEBZEOLITES FOR THE REMOVAL OF CAFFEINE FROM
HOSPITAL WASTEWATER
5319 | Munoz 57 |KINETICS OFIMIDAZOLIUM -BASED IONIC LIQUIDS DEGRADATION
IN AQUEOUS SOLUTION BY FENTON OXIDATION
P320(G- mez H58 |REMOVAL OF IMIDAZOLIUM ILsBY FENTON OXIDATION
P321|Tomagev|59 | EGRADATION OF NICOSULFURON BY FENTON AND FENTON LIKE
PROCESSES
APPLICATION OF DIFFERENT NANOSIZED HEMATITES IN A NOVEL
P322 | Huang 60 |HETEROGENEOUS PHOT®ENTON SYSTEM USING EDDS AS IRON

CHELATING AGENT AT NEUTRAL PH
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UNVAILING THE EFFECT OF WASTEDERIVED SUBSTANCES, IRON

P3-23 | Bianco Prevot |61 | AND H,0, CONCENTRATION ON THE PHOTEGENTON DEGRADATION
OF PENTACHLOROPHENOL
LOW CONSUMPTION LED AS RADIATION SOURCE FOR THE

P3-24 | SorianeMolina | 62 ELIMINATION OF INDUSTRIAL PESTICIDES BY THE PHOTGENTON
PROCESS

P3.25 | SorianeMolina | 63 KINETICS OFMICROPOLLUTANT REMOVAL BY SOLAR PHOTQ
FENTON WITH Fe(llI'EDDS AT NEUTRAL pH
MICROPOLLUTANT DEGRADATION BY SOLAR HETEROGENEOUS

P326|Est eban|64 |PHOTOFENTON AT NEUTRAL PH USING METALLURGICAL COPPER
SLAG

. DEGRADATION OFANTIBIOTICS BY BIOCHAR-ACTIVATED

P3-27 | Frontistis 65 PERSULFATE

P328 | Mantzavinos | 66 DEGRADATION OF PROPYL PARABEN BY CX/Fe ACTIVATED
PERSULFATE: INVESTIGATION OF SYNERGY EFFECTS

P329|Mart 2 nel67 ECOFRIENDLY AND EFFECTIVE FEBTC CATALYST FOR FENTON
LIKE PROCESSES IN THREMOVAL OF AQUEOUS POLLUTANTS
ORDERED MESOPOROUS ALUMINASUPPORTED METAL OXIDES AS

P3-30 | Pintar 68 FENTONLIKE CATALYSTS TOWARDS THE PEROXIDATION OF
PHENOL
LIFE CYCLE ASSESSMENT, OPERATIONAL STRATEGIES AND

p331 G_risales 69 MULTIVARIABLE ANALYSIS: KEY ELEMENTS FOR THE EVALUATION

Cifuentes OF ECONOMIC AND ENVIRONMENTAL ASPECTS IN FENTON
PROCESSES
Grisales INTENSIFICATION OF FENTON AND PHOTGFENTON PROCESSES:

P332 Cifuentes 70 |HOW THE ECONOMIC AND ENVIRONMENTAL PERFORMANCE CAN
AFFECT LARGESCALE APPLICATIONS IN TEXTILE INDUSTRY

P333 | Vicente 71 ISOLATION, CHARACTERIZATION AND APPLICATION OF WASTE
DERIVED HUMIC LIKE SUBSTANCES IN FENTONLIKE PROCESSES
ISOLATION OF KLEBSIELLA PNEUMONIAE FROM MARINE SHRIMP

P101 |MorencAnd 72 FARMS AND ITSINACTIVATION BY ADVANCED OXIDATION
PROCESSES
EFFECTS OF DIFFERENT PHOTOCHEMICAL TREATMENTS ON

P102 |MorencAn d 173 MARINE BACTERIA: INACTIVATION AND POST-TREATMENT

EVALUATION

POSTER SESSION lll: Ozonization, Electrochemical processes, Wet air
oxidation, Zero-valent iron and other reducing agents, Disinfection, Pilot scale
AOPs, AOPs for air treatment, AOPs for energy production
(28" June, 15:30 - 17:00)

Posters have to be @oards in the morning or8? Juneandhave to beemoved until 8:0@n 29" June .
Board number for each poster is shown irthe third column.

P51 | Tsoi 1 DECONTAMINATION OF SEA WATER USING PHOTOCATALYTIC
OZONATION

P52 | Villota 2 pH EFFECT ON THE OZONATION TREATMENT APPLIED TO OXIDATE
DRUGS (PARACETAMOL,TRIMETHOPRIM, CIPROFLOXACIN)

P53 |Mart2n |3 THE USE OF OZONE FOR TREATMENT OF LANDFILL LEACHATE IN
COMBINATION WITH USUAL MICROBIOLOGICAL PROCESSES

P54 | Goi 4 CATALYTIC OZONATION OF TRIMETHOPRIM IN AQUEOUS SOLUTION
BY IN SITU GENERATED HYDROUS MANGANESEOXIDE
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RECOVERY OF BIOLOGICALLY TREATED TEXTILE WASTEWATER BY

P55 | Okten 5 | OZONATION AND SUBSEQUENT ELECTRODIALYSIS MEMBRANE
DESALINATION SYSTEM
056 | Cruz 6 | ASSESSING THE APPLICATION OF OZONBASED PROCESSES TO
PRIORITY PESTICIDES REMOVAL FROM WATER ANIWASTEWATER
P57 |Jarvis 7 | OZONATION MASS TRANSFER ENHANCEMENT WITH MICROBUBBLES
P58 |vesel T |g |OZONOLYSIS OF AZGDYES AS A WORKING PRINCIPLE FOR PRINTED
DISPOSABLE OZONE DOSIMETER
P59 |Gomes 9 |PARABENS DEGRADATION USING OZONE AND VOLCANIC ROCKS
b6l |vanHal 10 |HARVESTING ENERGY FROM AIR POLLUTION WITH AN UNBIASED
GAS PHASE PHOTCGELECTROCHEMICAL CELL
Garc?a ELECTROCHEMICAL OXIDATION OF SULFAMETHOXAZOLE,
P62 | Eqhinosa 11 |PROPRANOLOL AND CARBAMAZEPINE IN AN OXYGEN OVER
SATURED SOLUTION
HOW CAN BE AVOIDED THE FORMATION OF PERCHLORATES DURINC
P63 | Cotillas 12 |ELECTROLYSIS WITH DIAMOND ANODES- COMPARISON OF
STRATEGIES
P64 | Sanronsn 13 |DEGRADATION OF PYRROLIDINIUM AND PHOSPHONIUMBASED
IONIC LIQUIDS BY ANODIC OXIDATION
HIGH PERFORMANCE ANDDURABLE GRAPHENECOATED CATHODE
P65 | Wang 14 | FOR ELECTRGFENTON
A 15 |ELECTROCHEMICAL REACTOR FOR THE ANODIZATION OF LARGE
SIZE TITANIUM ELECTRODES
EFFECT OF OPERATION PARAMETERS ON THE REMOVAL OF
P67 |Ridruejo 16 | TETRACAINE BY ELECTROCHEMICAL AOPS, ASSESSMENDF
REACTION BY-PRODUCTS AND EVOLUTION OF TOXICITY
68 | Guel 17 |DEGRADATION OF THE HERBICIDE SMETOLACHLOR BY
ELECTROCHEMICAL AOPS USING A BORONDOPED DIAMOND ANODE
6o |DOM2 Ng i g |LINDANE DEGRADATION IN AQUEOUS MEDIUM BY ELECTRO
Torre FENTON PROCESS/SING BDD ANODE AND CARBON FELT CATHODE
5610 | cho 19 |REVISITING KINETICS AND MECHANISM OF ELECTROCHEMICAL
CONVERSION OF AMMONIUM IONS IN WASTEWATER
P611 |Bergmann |20 | COMPARISON OF CHEMICAL OZONEBASED CIO, SYNTHESIS WITH
ELECTROCHEMICAL CHLORINE DIOXIDE GENERATION
ELECTROCHEMICAL OXIDATION OF LANDFILL LEACHATE i
P612 |Ambauen |21 |DEGRADATION PEROFMANCE OF SALICYLIC ACID UNDER NORDIC
CLIMATE CONDITIONS USING ACTIVE AND NONACTIVE ANODES
613 | Diban 2o | ELECTROCHEMICAL MINERALIZATION OF NAPHTHENIC ACIDS
MODEL SOLUTION ON BORONDOPED DIAMOND ANODES
CATALYTIC WET OXIDATION OF ORGANIC COMPOUNDS OVER
P71 |Santos 23 | DIFFERENT CARBON NANOTUBES IN BATCH AND CONTINUOUS
OPERATION
b1 |Andrisioa |SPECTROSCOPICHARACTERIZATION OF THE REDUCTION
MECHANISM OF CHROMIUM(VI) BY NZVI
THE FEASIBILITY OF SIDERURGICAL WASTE AS SOURCE OF ZERO
P92 |starling 25 | VALENT IRON TO TREAT ARSENIC CONTAMINATED WATER UNDER
OXIC AND ANOXIC CONDITIONSi LABORATORIES BATCH TESTS
DEGRADATION OF (POLY)CHLORINATED BENZENES AND BIPHENYLS
P93 | Weidlich 26 | THE COMPARISON ON EFFICIENCY OF CHEMICAL OXIDATION AND
REDUCTION
p103 | Nahim o7 | SOLAR WATER TREATMENTS FOR FRESIEUT PRODUCE INDUSTRY:
Granados SANITATION AND REDUCTION OF THE WATERCONSUMPTION
Rodriguez COMPARISON OF SULPHATE AND HYDROXYL RADICALS FOR
P104 | Loy 28 | MICROBIAL INACTIVATION AND REMOVAL OF EMERGING

MICROPOLLUTANTS
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P10-5

Clemente

29

EVALUATION OF BACTERIAL INACTIVATION KINETICS USING AN
AMBIENT LIGHT ACTIVATED PHOTOCATALYTIC ANTIMICROBIAL
COATING

P106

Rodr 2 gt
Gonz§8l ¢

30

EFFECTIVE PHOTOINACTIVATION OF THE PLANT PATHOGENIC
PSEUDOMONAS SYRINGE BY USING SILVERITANATE NANOTUBES

P1G7

Mar 82 me

31

WAVELENGHT DEPENDENCE OF THE EFFICIENCY OF
PHOTOCATALYTIC AND PHOTO-FENTON BACTERIAL INACTIVATION

P108

Malvestiti

32

JEWELRY CONTAMINANTION INFLUENCE ON MUNICIPAL
WASTEWATER DISINFECTION BY UV/HO,

P109

Escuadra

33

DISINFECTION OF REAL URBAN TREATED EFFLUENTS BY
PHOTOCATALYSIS WITH TITANIUM DIOXIDE

P1G10

Vesel §

34

PRINTED ELECTRODES FOR ELECTROPHOTOCATALYTIC
DISINFECTION OF WATER

P1011

Zammit

35

DISINFECTION EFFICIENCY OF SELECTED PHOTOCATALYSTS ON
WWTP INDIGENOUS E. COLI

P1012

Venieri

36

PILOT SCALE APPLICATION OF SOLAR PHOTOCATALYSIS FOR
WASTEWATERDISINFECTION

P1013

Kaliakatsos

37

WASTEWATER DISINFECTION BY MEANS OF SOLAR
PHOTOCATALYSIS USING METALDOPED TiGQ SEMICONDUCTORS IN
PILOT SCALE APPLICATION

P1614

TorresPalma

38

ROLE OF DISSOLVED ORGANIC MATTER DURING THE INACTIVATION
OF ECOLI BY SEVERAL SOLAR PHOTOCHEMICAL METHODS:
SUNLI GHT ;0, ANR NERR NEUTRAL PHOTOFENTON

P1G15

Gar -Géray

39

PILOT SCALE COMPARISON OF BALLAST WATER TREATMENTS BY
SOLAR RADIATION-SRAD, UV, HO,, UV/H,0,, UV/TIO,, UVITIO, /H,0,,
UV/TiO,/H,0,/SRAD

P121

Gar -Géray

40

ZOOPLANKTON SENSIBILITY AND PHITOPLANKTON REGROWTH FOR
BALLAST WATER TREATMENT WITH ADVANCED OXIDATION
PROCESSES

P122

GomezMotos

41

DEGRADATION OF EMERGENT CONTAMINANTS DURING THE
BIOLOGICAL AND ULTRAFILTRATION TREATMENTS OF A WWTP
EFFLUENT

P123

Fenoll

42

PHOTOOXIDATION OF 14 PESTICIDES, COMMONLY USED ON
VEGETABLES, VINES, CITRUS AND STONE FRUIT CROPS, IN AGRO
WASTE WATER USING NaS,05 AND TiO,/N&,S,0s UNDER NATURAL
SUNLIGHT

P124

Murillo-Sierra

43

SULFAMETHOXAZOLE MINERALIZATION BY SOLAR PHOTO
ELECTROFENTON PROCESS IN A PILOT PLANT

P125

Rivero

44

CONCEPTUAL DESIGN OF A PHOTOCATALYTIC LED REACTOR FOR
GREY WATER TREATMENT

P126

Salvadores

45

SCALING UP OF INDOOR AIR PURIFICATION APPLYING
PHOTOCATALYTIC WALL PAINT

pP127

Starling

46

DEGRADATION OF CARBENDAZIM IN WATER BY SOLAR PHOTO
FENTON IN A RACEWAY POND REACTOR

P141

Vega

47

REGENERATION OF ODOROUS COMPOUNDBSATURATED ACTIVATED
CARBON USING HYDROGEN PEROXIDE

P142

Filho

48

EFFECT OF ILLUMINATION MECHANISM AND LIGHT SOURCE IN
HETEROGENEOUS TiQPHOTOCATALYSIS USING A MICRGMESO
PHOTOREACTOR FORDECANE OXIDATION AT GAS PHASE

P143

Troppo\

49

THE ELIMINATION OF THE WASTE AIR EMISSIONS BY
PHOTOCHEMICAL OXIDATION

P144

Weon

50

METHOD TO PREVENT DEACTIVATION DURINGPHOTOCATALYTIC
VOC DEGRADATION: SURFACE MODIFICATION OF TiQWITH
PLATINUM AND FLUORIDE
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p145 |Montecchio |51 | FLUID DYNAMICS AND REACTION MODELING OF UV REACTORS FOR
ODOR AND VOGS ABATEMENT APPLICATIONS
p14g |Cabrera 5o |AOP-DRIVEN FOR THEREGENERATION OF SILOXANEEXHAUSTED
Codony INORGANIC ADSORBENTS
o161 | Kment c3 |METAL DOPED BIVO, THIN FILMS AS EFFICIENT PHOTOANODES FOR
PHOTOELECTROCHEMICAL WATER SPLITTING
p162 |RO T 2 glc, |WATER SPPLITING HYDROGEN PRODUCTION BY STRONTIUM
Gonz§gl d TITANATE NANOCUBES.
— PHOTOCATALYTIC REDUCTION OF CQOVER Cu/TiG,
P163 | Tasbihi 55 | PHOTOCATALYSTS
IMPROVEMENT OF METHANE POTENTIAL FROM PURPLE
P164 |Mart 2 n {56 |PHOTOTROPHIC BACTERIA BIOMASS BY ADVANCED OXIDATION
PRETREATMENTS
THERMAL SULFIDATION OF FeO, HEMATITE TO FeS PYRITE THIN
P165 |Kmentova |57 |ELECTRODES: CORRELATION BETWEEN SURFACE MORPHOLOGY
AND PHOTOELECTROCHEMICAL ACTIVITY

POSTER SESSION IV:AOPs for water treatment, Coupling of AOPs with
other processes
(29" June, 11:00- 12:30)

Postersave to be on boards in the morning & 2une
Board number for each poster is shown irthe third column.

TRANSFORMATION OF THIACLOPRID IN AQUEOUS SOLUTIONS BY

P131 |R-zsa |1 |pipATION PROCESSES
OXIDATIVE DEGRADATION OF METHYLENE BLUE IN AQUEOUS
P132 |Ferrarilima |2 |ELECTROLYTE INDUCED BY PLASMA FROM A DIRECT GLOW
DISCHARGE
P133 |Foszpa@3 |DEGRADATION OF MICROPOLLUTANTS BY PHOTOSENSITIVE
CHITOSAN BEADS
134 | Abder 4 | SAND SUPPORTED Ti@IN A TRAY PHOTOREACTOR FOR EMERGING
Maksoud CONTAMINANTS REMOVAL
5135 |l | DEGRADATION OF ACID ORANGE 7 BY AN ULTRASOUND/Zn®
GAC/PERSULFATE PROCESS
OPTIMIZED DYE-HOUSE WASTEWATER TREATMENT BY PHOTO
P13-6 |Rodrigues 6 |ASSISTED WET PEROXIDE OXIDATION USING AGOLD SUPPORTED
ON ALUMINA CATALYST
5137 |yuan ~ | RAPID OXIDATION OF ORGANIC CONTAMINANTS BY COBALT(I)
CATALYZED SULFITE AT ALKALINE PH
0138 | Sanroman g |ELECTROFENTON AS PLAUSIBLE ALTERNATIVE TECHNOLOGY FOR
THE DEGRADATION OF IMIDAZOLINIUM-BASED IONIC LIQUIDS
139 |Samvar t 2 |9 | MINERALIZATION OF ANILINE USING HYDROXIL/SULFATE
RADICAL -BASED TECHNOLOGY
DEGRADATION OF DICLOFENAC IN AQUEOUS SOLUTION BY
P1310 |San Mar|10 |pepgy FATE ACTIVATED WITH ULTRASOUND
51311 | Mbir 11 |PHOTOCATALYTC DEGRADATION OFCHLORIDAZON ON
MESOPOROUS TITANIA/ZIRCONIA NANOCOMPOSITES
CATALYTIC WET AIR OXIDATION OF BISPHENOL A SOLUTION IN A
P1312 |Gerj av |12 |TRICKLE-BED REACTOR OVER SINGLE TiQPOLYMORPHS AND
THEIR MIXTURES
DEGRADATION OF EIGHT PHENOLIC COMPOUNDSA COMPARISON
P1313 |Amat 13 | BETWEEN OZONISATION AND OZONISATION UVAVIS

COMBINATION
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SLOW-RELEASE FERRATE(VI) COMPOSITES FOR GROUNDWATER

P1314 |Zaj 2 | e k|14 | \\p WASTEWATER OXIDATIVE TREATMENT
COMPARISON OF DIFFERENT ADVANCED OXIDATION PROCESSES
P1315 |Klauson 15 |FORSULPHAMETHIZOLE DEGRADATION: PROCESS APPLICABILITY
STUDY AT mg L-1 LEVEL AND SCALED OWN T O-1 ORVELL
1316 | Contreras 16 |APPLICATION OF ADVANCED OXIDATION PROCESSES FOR THE
POLISHING OF PRODUCED WATER
PHOTOFENTON TREATMENT OFPROPANONOL AT
P1317 | Marco 17 | CIRCUMNEUTRAL PH
A STUDY OF ADVANCED OXIDATION PROCESSES FENTON AND
P1318 |Marco 18 |PHOTOFENTON I N THE DEGRBAOGKER ON OF f
METOPROLOL IN REAL WASTEWATERS
P1319 |Albahaca 19 |BEZAFIBRATE REMOVAL WITH DIFFERENT AOPS AT NEUTRAL pH
. REMOVAL OF METAL IONS BY FERRATE(VI)i FROM LAB-SCALE
P1320 | Kolarik 20 | EXPERIMENTS TO PILOTSCALE TESTS
1321 | Kattel 1 | PERSULFATEBASED PHOTODEGRADATION OF BETAACTAM
ANTIBIOTIC AMOXICILLIN IN AQUEOUS MATRICES
UV-A LED HETEROGENEOUS’HOTOCATALYSIS OF
P1322 | Trousil 22 | PHARMACEUTICAL RESIDUES: OPTIMALIZATION OF THE PROCESS
AND EFFECT OF MATRICES
HETEROGENEOUS ACTIVATION OF PEROXYMONOSULFATE BY
P1323 |Tao 23 | ZINC-MEDIATED PHOTOCATALYSTS FOR THE DEGRADATION OF
ORGANICS
ADVANCED ANALYTICAL TECHNIQUES APPLIED TO CORK BOILING
P1324 |Ponce Robles |24 |WASTEWATER TREATMENT AND REUSE BY USING ADVANCED
OXIDATION PROCESSES
P1325 | Georgi o5 | TRAP-OX FeZEOLITES FOR INSITU SORPTION AND OXIDATION OF
ORGANIC CONTAMINANTS IN GROUNDWATER
COMPARITION OF PHOTOCATALITIC AND PHOTOSENSITIZED
P1326 |Gmurek 26 | OXIDATION OF HAZARDOUS AQUEOUS CONTAMINANTS UNDER
NATURAL SUNLIGHT
1327 |Kov §cs |27 |THEEFFECT OF OILY FEED SOLUTION IONIC STRENGTH ON THE
FOULING OF NEAT AND TiO, COATED POLYMERIC MEMBRANES
P1328 |Kovscs |2g |WATRIX EFFECT IN CASE OF PURIFICATION OF OILY WATERS BY
MEMBRANE SEPARATION COMBINED WITH PREDZONATION
p13pg |Martin- 59 | CARBON NANOTUBES AS CATALYSTS FOR WET PEROXIDE
Martinez OXIDATION: THE EFFECT OF SURFACE CHEMISTRY
p13ag |Martin- 30 | CHEMICAL-ACTIVATED CARBONS SYNTHESIZED FROM PEACH
Martinez STONES FOR METALFREE CATALYTIC WET PEROXIDE OXIDATION
PREPARATION OF IMMOBILIZED TiQ, CATALYSTS AND THEIR
P1331 |Rodr 2 gul3l |App |CATION IN OZONEBASED AOPS
IMPACT OF TiOJUVA PHOTOCATALYSIS ON THM FORMATION
P1332 [Rodr 2 gu[32 |porENTIAL
EDDS AS COMPLEXING AGENT FOR ENHANCING SOLAR ADVANCEL
1333 | Malato 33 | OXIDATION PROCESSES TO DEGRADE MICRGONTAMINANTS IN
NATURAL WATER: ASSESSMENT OF IRON SPECIES AND OXIDANT
AGENTS
AOP FEASIBILITY STUDY FOR TREATMENT OF EFFLUENT FROM
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TUNGSTAOZONATION FOR ENHANCED WASTEWATER TREATMENT: KINETICS AND
MECHANISMS FOR MICROPOLLUTANT ABATEMENT, OXIDATION BY-PRODUCT
FORMATION AND TOXICOLOGICAL ASSESSMENT

Urs von Guntef®

% Eawag, Swiss Federal Institute for Aquatic Science and Technology3 €18 0 D ¢ [Switzedland, f |,
(vongunten@eawag.ch)
® EPFL, Swiss Federal Institute of Technology,-DBl5 Lausanne, Switzerland

The presence of micropollutants in water rgses and the urban water cyfdlem many sources
such as agriculture, municipal wastewater and industry has raised concerns about tred eco
human toxicity of these compounds. The options for the reduction of the micropollutant load are
manifold and rage from source control (e.g., stricter regulations) to end of pipe solutions
(wastewater and drinking water treatment). In Switzerland it has been decided to upgrade municipe
wastewater treatment plants with an additional polishing step, either by erooatbyactivated
carbon (powdered activated carbon, granular activated cartworreduce the discharge of
micropollutants to the aquatic environmgtit This talk will focus on ozonation.

The efficiency of the transformation of micropollutants by ozoae be quantified by reaction
kinetics. In literature there is darge database of second order rate constants for ozone reactions.
Alternatively, unknown rate constants can be determined experimentally, by quantitative structure
activity relationships 0 quantum chemical calculation®, 3]. Ozonation rarely leads to a
mineralization of organic compounds, but transformation products are formed. A combination of
advanced analytical techniques with knowledge on reaction mechanisms allows an assessment
these productfkecently, we have developed a pathway prediction tool, to evaluate the formation of
such transformation products automatic§dly. This tool gives valuable information to researchers
and practitioners regarding the possible formation oflsfiimation products.

Another aspect that needs to be considered during ozonation is the formation of oxidation by
products such as bromate, which is formed from bromide. It has been shown that the bromide leve
in municipal wastewaters can be signifitgrhigher than in freshwaters/drinking waters due to
discharge from e.g., chemical industry or municipal solid waste incinerggjorStrategies for
bromate minimization during ozonation of wastewaters have been developed and will be discussed

Finally, the effects of the transformation producbkould be kept in mind. It could be
demonstrated for several classes of compounds, that generally, the original effect of compounds
abated significantly by just slight modifications of the structure of thesepcunds during
ozonation[2]. However, it cannot be excluded and it has also been shown that more toxic
compounds are formed during ozonation. To cope with all these issues, recently, a test system h.
been developed to assess the feasibility of an oponiatr a particular wastewatfg].
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MULTIELECTRON REDUCTION OF OXYGEN IN PHOTOCATALYSIS: KINETIC STUDIES
ON PHOTOCATALYTIC OXIDATION OF ORGANIC COMPOUNDS BY BISMUTH
TUNGSTATE AND THE OTHER METALOXIDE PARTICLES

B. Ohtani®® H. Hori®, M. Takashim&® M. Takasé

Institutefor Catalysis, Hokkaido Universiy, Sapporo 60021, Japan.

®Graduate School of Environmental Science, Hokkaido UniveBsigporo 06810, Japan

¢ Graduate School of Engineering, Murorarstitute of Technology, Mizumotcho, Muroran 05585,
Japan(ohtani@cat.hokudai.gn).

It has been believed that phottatgtic degradation of organic compoundsder aerobic
conditions proceeds thragh oneelectron reduction of molecular oxygen to lier superoxide
anion radical especially in the cases in which titania is used as a photocatalyst. As dighsible
responsive photocatalysflake ball (FB}shaped bismuth tungstate fBIOs: BTO) particles
prepared by hydrothermal method exhipltotocatalytic activity for oxidative decomposition of
organic conpounds comparable to that @dmmercial titania photocatalgstwhile the activity for
methanol dehydrogenation is relatively low evarsitu loadedwith platinum nanoparticle [1].
Thesefacts suggest that two (or foug)ectron transfer to the surfaadsorbed oxygen @
requiring more anodic potential of electrons in photocatglggicles, happens in FBTO without
any cocatalyst loadings, while similar twelectron transfer procds with platinized tungsten(V1)
oxide [2]. In this study, lightintensity dependence of the rate of acaticd decomposition was
studiedto obtain kinetic evidence for the multielectron transfer.

FB-BTO, composed of particles of spherical assembly of Blakes, was prepared following
the previous report [1]. Aprepared FB, its bathilled samples (L and H) and their 773cklcined
samples (500FB, 500L and 500H) were used for decomposition of acetic acid in aerobic aqueous
suspensions under monochroraghotoirradiation by (A) a diffraction gratirtgpe illuminator
(max 10 mW) or (B) a 3651m UV-LED (max 320 mW).

It was found thabrder ) of light-intensity dependences at four wavelengths (irradiation A)
calculated by assuming;= al | " (r: rate a: constant and: light intensity). Except for the
samples L and H at 380 and 410 nm, BTO showed almosbfulst lightintensity dependences at
wavelengths between 320 and 410 nkvith the higher intensity irradiation (irradiation B), the
order was decreased to ca. 0.5 order for FB arat B folding point As has been reported
previously photocatalytic acetiacid decomposition proceeds through rada®in mechanism
with an akyl peroxy radical as a chain carrier when titania was used as a photocatalyst, and the
order of lightintensity dependence was ca. 0.h [The abovanentioned firstorder lightintensity
dependence for the most BTO samples can be interpreted by cdobiwhtseconebrder
dependence for the accumulation of two electrons to redpe@d0.50rder dependence owing to
the radicalchain mechanism. Difference in folding points of pliwstween FB and L was
observed; a folding point for FB was appreciablyédo than that of L. One of the possible reasons
for this difference is that the probability of the secqidton absorption by one photabsorbed
FB particle within its lifetime is higher than that of L particle owing to larger volume of FB
particles[4].
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DEVELOPMENTS AND APPLICATIONSOF SULFATE RADICAL BASED ADVANCED
OXIDATION PROCESSE3N REMOVAL OF ORGANIC CONTAMINANTS

Xiaodi Duan', Ruiyang (Ray) Xia6, Dionysios (Dion) D. Dionysioti

'Environmental Engineering and Science Program, University of Cincinnati, Cincinnati, Ohip, USA
(dionysios.d.dionysiou@uc.epu
“Institute of Environmental Engineerin@entral South UniversityChangsha, China

In this presentationProf. Dionysiou willdiscussrecentdevelopments of sulfate radio(ﬁof)
basedadvancedoxidation processes (AOPsh removal of organicontaminantsThe discussion
includes four parts, 1)80@ basics, 2)SO; precursor activatiomethods 3) degradation kinetics
and mechanisms of organic contaminantsSh)ﬁ, and 4) aplication ofSOﬁ based AOPsn
engineered system£Emphasis will be exerted on differemddical activation methods e(g.,
transition metalsenergy,alkaling and other oxidants) and degradation mechanism elucidation from
experimentaland theoreticalperspective. Examples ofthe degradatiorstudies coven variety of
persisterfemerging organic contaminantsuch agesticides €.g., atrazine endosulfan, lindane),
cyanotoxing representativgharmaceuticaland antibiotics and modelphenolic compound$2rof.
Dionysiou will also discussabout the environmental matrix effects on degradation kinetics of
organic contaminants. The environmentahtrices include surface water, groundwateand
industrialwastewaterTheresultsin this presentationwillb@ r i mar i 'y fr om Di on
his collaboratorsbut hewill also showcasenportantwork from other research groups.
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SEMICONDUCTOR ELECTROCHEMICAL WASTEWATER TREATMENT: FROM DESIGN
CONCEPTS TO FULESCALE MANUFACTURING IN 5 YEARS

Michael R. Hoffmanrf

& California Institute of Technology, Engineering & Applied Science, LiRdeinson Labs, Pasadena,
California 91125

We hae developed, tested, and implementemhsportablereactor systems that have been
designed for the onsite treatment of domestic wasawadifter pretreatment with a sequential
anaerobitaerobicbaffled bioreactqgrthe effluent is processed sequentiaiyoughsemiconductor
electrochemical arrays where the COD and microbial loads are reduced to below US EPA reuse
standards. Special mineactors are used to convert the treated wastewater to handwashing and
drinking water standards. Tlmreatedblack water is recyclednto a flush water reservaiwithout
discharge to the surrounding environmemtuman wastewater can be clarified with the elimination
of suspended particles along with 2@5eductionin chemical oxygen demand (COD), and a total
eliminaton of fecal coliformsE. coli, viruses, and total coliformsEnteric organism disinfection is
achievel for bacteria and viruses vamodic reactive chlorine generatiorfrom in situ chloride
coupled withcathodic reduction of water to form hydrogen. loymment of the performance and
durability of the core semiconductor anodes along with materials modifications to lower their
production costs ongoingecondand thirdgeneration prototypes are undergoing fiddting in
locations that lack conventionathan infrastructurdor wastewater discharge and treatment; the
packaged treatment systems can operate without an external source of electricity or fresh
water. Manufacturing and»densive fieldtesting in Chinas underway A CaltechChina joint-
ventue company EcoSan, has been establishedYixing, China to manufacture units for the
developing world, while at the same tiradditionalindustrial collaborations have beestablished
in India with ERAM Scientificand with the Kohler Company (USA/Indi&r production of units
to be used in urbaand perurbanenvironmentsn India. At the current time, largescale units are
constructed for use in South Africa, Peru, Southern China, and Cambodia.
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THE ROLE OF EPR SPIN TRAPPING TECHNIQUE IN THE CHARACTERIZATION
OF PHOTOGENERATED NOMNERSISTENT RADICAL SPECIES:
fROM FUNDAMENTALS TO PROSPECTS AND PROBLEMS

V. Br,ezZzo.vs8Barbieri kovs$8

Institute of Physical Chemistry and Chemical Physics, Faculty of Chemical and Food Technology, Slovak
University of Technol ogy-8123v Biatislava, SlevhkaRepdic, Rad |l i ns k
(vlasta.brezova@stuba.sk).

Although EPR spectroscopy provides a direct detection of free radicalse photochemical
investigations we are often forced to use indirect techniques to obthervgeneration of nen
persistenfparamagnetic specieé well established EPR spin trappig8T) approachs based on
the addition ofunstableradical intermediates to diamagnetic nitrone or nitroso compo(8its
agents)forming relatively stable nitroxide spedductsdetectableoy cw-EPR[1]. The successful
assignment of measured spectra requsgstematicanalysis andnterpretation of the acquired data
and careful choice of the spin trapping agent for specific experimental conditions. Wide range of
spin traps iscommerciallyavailable, offering ifferent stability, solubilityand selectivitytowards
free radicals;the application ofvarious ST agents is recommended ftme unambiguous
identification of the trapped speciedpin traps possessirdroxide and nitrone groups are mainly
applied in theidentification of oxygen nitrogen and sulfurcentered reactive radicalsincethe
information on the structure of carboentered radicalebtainedwith these agents is limitedhe
application of nitroso spin tragsin reveal the characterather nielei in the vicinityof the trapped
carbon([2,3]. While the failure to detect a spadduct does nocautomaticallymean that radical
speciesare not present in thé&vestigatedsystem, the observatioof a spiradduct does not
necessarily imply the occumee of a direct trappingrocess The formationof spinadductsmay
reflect not only the genuine spin trapping, but also the alternative reaction patwehiyasthe
inverted spin trappingria radical cation of spin trap with subsequent nucleophilic ttac
ForrestetHepburn mechanismia hydroxylamine intermediate oxidized to nitroxide radical (spin
adduct)[1].

In our contribution abrief background of EPRpin trapping techniqués followed by the
presentation of its potential to monitor theon-persistent radical species in a variety of
photochemical or photocatalytic systems containing different solveis [2
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PHOTOELECTROCTROCHEMAL WATER SPLITTING AT TITANIUM DIOXIDE:
50-YEARS-OLD EVERGREEN

L. Kavarf, H. Krysovd, K. MinhovaMacounovd, P. Krtil?, A. Li Basst', P Mazzolin?®,
P. DB d Ressmeisél

& J. Heyrovsky Institute of Physical Chemistry, Dolejskova 3,-18223 Prague 8, Czech Republic

(kavan@jhinst.cas.cy

® Department of Energy, Politecnico di Milano, via Ponzio 34/3, Milano, Italy

Center for Nano Science and Technology, IT@PoliMI, Rascoli 70/3,-20133 Milano, Italy

4Bremen Center for Computational Materials Science, University of Bremen, P.O. Box 3302883D
Bremen, Germany

®Department of Chemistry, University Copenhagen, Universitetsparken 5, 2100 Kobenhavn, Denmark

Since tle pioneering work in 1967, water splitting at the dgxtited TiQ has attracted
tremendous interest of academic community. Electrochemical tuning of Fermi level jn TiO
provides valuable tool for control and investigation of this reaction. The positiconafuction
band (CB) edges in anatase, rutile and crystals with distinguished facets was a subject of conflicting
debate in the pagt] Photoelectron spectroscopy and most DFT simulations show that CB of rutile
lies at higher energy (lower electrochemical potential), but the flatband potentials edebgur
electrochemical impedance spectroscopy support just the opposite. The controversy can be
explained by taking into account the adsorption of @ktl H ions from the electrolyte solution on
the electrode surfad2] While TiO, is traditionally regarded a semiconductor electrode, we have
recently demonstrated meléte electrochemical properties of special -d@ped, optically
transparent thin frhs of TiG, (anatase) with conductivity comparable or even better than that of F
doped Sn@ (FTO) [3]. These quagietallic TiO, films surprisingly show significant UV
photocurrent of ater oxidation, and rectifying function for redox couples with highly positive
electrochemical potential8] Theoretically constructed volcano plot of the hydrogen evolution
activity pinpoints the (101) face of anatase as the primary site for water reductiom-aind i
differential electrochemical mass spectroscopy confirms selective formation af tHis
face[4] In turn, the water oxidation to and H,0, is favored on the (110) and (001) faces, as
confirmed by the analysis using rotating ring/disc electrodeiriBtphotoexcitedliO,-disc).
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LOW TEMPERATURE SYNTHESIS ROUTES TO MIXED METAL PHOTOCATALYSTS BY
USE OF IONIC LIQUIDS

M. Wark®, T. Alammar, A.V. Mudring?

! Institute of Chemistry, Chemical Technology 1, Carl von Ossietzky University OldenBGig9
Oldenburg, Germanymichael.wark@unbldenburg.dg

Z Department of Materials Science and Engineering and Center for Catalysis, lowa State tyniees,
IA 50011, USA, (mudring@iastate.egu

lonic liquids (ILs) offer outstanding properties as media for the synthesis of hanopdNiekBs
The low surface tension of many ILs leads to high nucleation rates and in consepusmed
particles. The IL can act aseetronic as well as steric stabilizer and deps#ise tendency for
particle growth A new approach in synthesis of NPs in ILs is the sonochemical route.-freibbe
ILs can act as solvent, surfactant, and template in the synthesis offering a higralpfute faw-
temperature syntheses of mesoporous mixed metal oxides for photocatéfgsiemployed
sonochemistry for the synthesis of nahbiO3 (A = Sr, Ba, Ca) irlLs; the obtained nanopowders
were tested for their photocatalytic activity, e.g for degradation of dyes, but also tkelarlight
induced formation oH; [1].

By choice of the IL it is possible to tune the crystallinity, surface area, morphology and
preferentially expressed facets of the obtaimederial.SrTiO; prepared in [@mim][Tf,N] showed
the higest crystallinity, while SrTiOprepared in [@imOH][Tf,N] was the least crystalline
material. In all the explored ILs nanospheres of abot2d&m in sizevere formed, the variation
of the IL cation allowed for controlling the agglomeratifor these particles from well isolated
nanospheregfrom [CsmimOH][Tf,N]), to aggregates which wemube, raspberry or baltlike
from [Cysmim][Tf2N], [C4Py][Tf2N] and[Psss14[TT2N], resp.

SITiO; made in  [Cymim][Tf2N]
exposed preferentially {110} facets
leading to superior photocatalytic
- A activity for H, evolution In contrast,
L 48 4 ) the {100} surfaceis knownto be best

: : o for photocatalyticoxidation of organic
molecules [2]. Using
[CamimOH][Tf,N] as IL in the
sonochemical ythesis of SrTiQ
preferential expressl thesefacets and,
indeed, this materialvas mostactive
for the degradation afyes [3]

By combining microwave synthesis
and use of ILs we also successfully synthesized other photocatalysts like stannate§n€yg. Sr
indates or F€s3;. Recent literature reports on-Hssisted syntheses routes for e.g. niobates or
Bi,WOs [3]. These results will be discussed as well in the talk.

(PHO)

+1.0 -

+2.0 -

+3.0

photo-reduction H,0

References
[1] T.Alammar, I. Hamm, M. Wark, A. Mudring, AppCatal.B: Environ. 178 2015), 20.

[2] T.Kimijima, K. Kanie, M. Nakaya, A. Muranats@ppl. Catal. B: Envirorl44 2014)462.
[38] H.Lv,Y.Liu,J.Y.Hu, Z Li, Y. Lu, RSC Advances 2(q14) 63238.

45



KL4

DEVELOPMENT OF pTYPE SEMICONDUCTOR ELECTRODES FOR
PHOTOELECTROCHEMICAL CQREDUCTION UNDER VISIBLE LIGHT

Teruhisa Ohnd, Sunao Kamimurd
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CO; is rapidly increased as a result fufssil fuel combustion processes and is a sigican
contributor to thegreenhouse effectThe challenge of COreduction to chemical fuels has attracted
considerable attention due to its potential for addressing the issues of depletion of fossil fuel and
global warming

We had developed-type semiconductor photocatalystsdathire electrodes (GNb,Og and
CwZnSnS modified with buffer layers) whose conduction potential is high enough fof CO
reductior}

After examining a number of-fype semiconducting metaloxides, we successfully developed a
new ptype CuNb,Os photacathode that was fabricated through spin coating by a metal
organicdecomposition method. The CuNb,Og photocathodeshowed p-type property with
confirming MottShottkey analyseand exhibiteda strongcathodic photocurrent The conduction
band potential o p-type CuNb,Og was estimated toebi1.21 V vs.NHE at pH 7 with its
conduction band edge located at a more negative potential thaedintion potential o€O, to
CO. hhotacurrent response for G@eduction was observed atite CO was obtaiened as the main
productby utilizing the CygNb,Og photocathode under AM 1.5 G solar light irradiatiém.this
study, the photoelectrochemical propertigisthe ptype CuNb,Og photocathode are described in
conjunction with optical, electrical dnstructural properties, and characteristics of théymge
CuwNb,Og photocathode for the photoelectrochemicalreduction of carbon dioxide are discussed.

CwZnSng (CZTS) is one of the promising -tgype semiconducting material for
photoelectrochemicaCO, reduceddevices due to itsather high conduction band potential, its
ability to absortvisible light (optical band gap of 11®V). Improvement of photocurrent response
of CZTS electrodeswas observed by modificatiowith different ntype buffer layerdCdS and
In,Sg) under visible light irradiation (420m <1 < 800 nm) in aqueous medi&ompared to a bare
CZTS electrode, CZTS electrodes modified wittype buffer layers (CdS and,®), by which a
pi n heterojunction between CZTS and theype bufferlayer is formed, a significant increase in
the photocurrentvas observed foEQO, reduction. In addition, product selectivity G0, reduction
was improved by surface modification with astype buffer layer: that is, selective @@duction
into CO wasachieved by using a CdS/CZTS electrdda the other handjCOOH wasobtained as
CO, reduced main produabver an InSy/CZTS electrode. In this study, we investigated the
photoelectrochemical properties GZTS electrodes modified with-type buffer layerCdS and
In,Sg) in conjunction with the structurahd optical properties, and we investigated their activity for
photoelectrochemic& O, reduction.
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AOPs FOR WATER TREATMENT: THE INTRIGUING ROLE OF THE MATRIX

D. Mantzavinos Z. Frontistis

Department of Chemical Engineering, UniversityPatras, GRR6504 Patras, Greece,
(mantzavinos@chemeng.upatras.gr)

The majority of published research on AOPs for water remediation is being performed in model
agueous solutions containing the contaminant under consideration. Most commonly, the
contaminant is spiked in ultrapure water at concentrations that typicallgeaeral orders of
magnitude greater than those found in actual environmental samples and its degradation i
monitored during some kind of AOP operating batgéke. This approach has certain advantages
since @) it eliminates the interactions amongst the taomnant, the oxidative species and the
constituents of more complex matrices (i.e. surface wateangweater, municipal wastewater); b
it does not require sophisticated and laborious analytical techniques to m@u&amounts of the
contaminant; and) data collection in batch or setiatch systems is less tinmensuming than in
flow-through (i.e. continuous) systems.

Of the above, the quality of the actual water matrix is critical since not taking into account
the various interactions is likely tiead to false conclusions. As a rule of thumb, degradation
kinetics decrease with increasing matrix complexitg. from pure water to drinking water that
contains bicarbonates and other ions to wastewater that contains, besides ions, varictyghumic
substances.

However,each rule has its own exceptions that are-saseific, i.e. they depend on the type of
AOP and the contaminants in question. Some examples are as follows:

a) The carbonate radical is a strong -@hectron oxidant exhibiting selectiveactivity towards
aromatic compounds. Moreover, the rate of carbonatkcal recombinations two orders of
magnitude slower than the respective rate of hydroxyl radicals, thus giving the carbonate radical
the chance to diffuse and react with the tammnpound[1l]. Therefore and depending on the
conditions in question, the detrimental effect of hydroxyl radical scavenging by bicarbonates may
be counterbalanced by the oxidative action of carbonate radicals.

b) Electrochemical processes occurring in armecontaining chlorides generate primary and
secondary oxidants such as free chlorine, HCIO and/or, @@ CIQ [2]. These species are very
active oxidants and their presence usually offsets the partial loss of hydroxyl radicals that are
scavenged bghlorides to form chlorine rachls

¢) In photochemical/photocatalytic processes, the presence of humic acid may accelerate kinetic
through various mechanisms including (i) sensitization of the photocatalyst, (ii) trapping of
conduction band electronsna (ii) generation of extra reactive oxygen species from humic acid
photolysis[3, 4].

In this respect, the intriguing and, in several cases, unexpected behavior of tte¥gedbn
constituents typically found in water matrices will be discussed in detailglthis keynote lecture.
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DIFFERENT APPLICATIONS OF SOLAR PHOT®GENTON PROCESS: ECONOMICAL
APPROACH AND COMPARISON WITH OTHER AOPS

S.Malato®, 1. Oller®®, S. MirallesCueva$, M.I. Maldonadd®®, L. PerezEstrad&”
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The current lack of data for comparison of solar photocatalytiisother technologies definitely
presents an obstacle towards industrial applicatiOme issue would bgiving sound examplesf
techneeconomic assessments,sachstudiesdonewith model effluentgdoes not usuallprovide
useful information for directhappliedto real wastewater

One of the most important factors affecting the appili;mn of Advanced Oxidation Processes
(AOPs) at full scale are thedh operating costs, especially those associated thétlcost of the
reagentsand the installationsTherefore, the optimization of operating parameters, such as
minimizationin reagerg consumption to achieve the partial or complete decontamination of waters,
the correct design of the photoreactor adapted to each type of wastewater, the combination with
other technologies (biotreatments@paratiorprocesses as pre or post sjepsl prger evaluation
of results by advanced analytical techniques and bioassays, would be essential for attaining the
lowest cost for any specific wastewater treatm&hts work will overviewthe applicatiorof solar
photoFenton (sPF) to detoxify different industrial wastewater (IWW) and to remove
mi crocontaminants (MCs) fr omEMWTP)Mbhesd accitwyo aely wa st
different and extreme applications of sPF that need different technological approaches

IWW are much more diverse than EMW, which is usually qualitatively and quantitatively
similar in its compositionTreatment offlWW is a complex problem due to the wide variety of
compounds and concentrations it may contain. Chemical oxidation for complete minerabifation
IWW is generdly expensive because the oxidation intermediates formed during treatment tend to be
more and more resistant to their complete degradaStategies based on integrated physic
chemical biological techniquedor the treatment of different IWWontaining ahigh organic load
in acombined treatment linwill be revised, ashie key is to minimize residence time and reagent
consumption in the more expensive AOP stage by applyimp@mized coupling strategy.

The economic assessment of different EMWTP treatment operating strategies bas$d&ie, on
ozonation,UV/H,0,, UV/S,0g or combination of nanofiltration witBPF or other AOPs will be
presented, including the use of raceway pond reactors as alternative toundmyearabolic
collectors (CPCs). Nowadays AOPs operated using electricity (as ozonation or UV lamps) instead
of solar photons could be a good alternative as in many countries renewables energies are becoming
an important source of electrical power, notnbgi el ectr i cal AOPsoO,neces:
footprint. The comparison of these oxidation processderms of MCs removal effectiveness and
treatment costs will be tackled.

In general, the possibilities and capabilities of the conventional trettraeailable are widely
known. However, information on the efficiency of the new technologies (AOPs) for eliminating
certain specific pollutants present in wastewater compared to conventional options is necessary. For
this reason, benebcale and pilot pla studies are required to develop the technologies and
generate information on new wastewater treatment processesufsscaled studies are even more
decisive when combining several technologies for decontamination of a specific wastewiater, as
will be stated in thisvork.
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IRON AS ANABUNDANT, CHEAP, NONTOXIC AND VERSATILE CATALYST FOR
SOLAR-ASSISTED WATER DISINFECTION AT NEARNEUTRAL pH

S. Giannakis C. Pulgarin
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lronisthe fmost common el ement amongst the ones
in nature was further verified in the the Fenton reaction more than 120 years ago, astheell as
HaberWeiss reactions, implicated in biological processes [1]. As such, its use as a catalyst in
disinfection processes, withholds many complications, still not éadiyprehended. This work aims
towards the elucidation of the various mechanistic actmodes of iron during bacterial
disinfection, driven by the presence of solar light, and to critically present the effects of the rich
photocatalytic facets of the same element, namely iron saltsyides, and complexed iron.

Among the existing worksthe first distinction made deals with the water matrix acting as
solvents of the disinfection process, namely distilled water (MQ) or natural waters. In pure water
sources, iron salts addition in the bulk are documented to either penetrate the celhspartr
mechanisms and proteins, or bind with the external surface of the bacterial cell wall [2]. The
lifetime of this process is limited to minutes, before the transformation of cationic iron to insoluble
forms due to the operational near neutral pH T8le presence of iron oxides on the other hand, is
characterized by their potential action as semiconductors, since many iron oxides such as hematit
maghemite or w¢gstite present potent band gaj
common poblems of iron precipitation in neaeutral pH, natural (citrate and others) and synthetic
(EDDS) chelating agents have been used][3n natural waters, natural organic matter (NOM) has
a double role in phot&enton disinfection: 1) detrimental as weager of reactive oxygen species
(ROS) which are the main actors of the bacteria and virus inactivation; 2) beneficial by its
participation in complexing iron, thus maintaining it in solution and feeding an efficient
homogeneous photocatalytic cycle [2idaby generating ROS (i.e..8; ) via the reaction ofO,
from air with photosensitized NOM. Towards iron oxides, it worth to consider its double action as
heterogeneous photeenton catalyst that take advantage gdjgenerated by photexcited NOM
and & a semiconductor in a similar way that Ti@ut with a lower oxidative power of generated
holes (H). When HO, is added to enhance heterogeneous pRetdon action mode, even iron
oxides with small band gap and fast recombination rates (e.g. magreftdéedively lead to
bacterial inactivation [4].

If a stepwise construction of the solassisted phot&enton is attempted, iron and®} appear
in various stages, even without its addition in the bulk [8,9]. Indeed, when solar light is provided in
the solution, inactivation of ROS regulating enzymes takes place into the bacterial cell, leading tc
accumulation of KO, [10]. Considering thathe Fe/S clusters and other irbaaring proteins of the
cell are destroyed by UVA part of solar light, liberating central Fe, an internal-plkaton is
taking place, leading to bacterial inactivation [8]. Adding Fe instiation will only aggravatehte
situation; F&" transported into the cell further imbalances the internal ROS generatirifs
to the cell wall, facilitating a lingantb-metal charge transfer (LMCT) and reduce$'Re F&*
while damaging the cell wall [11]. Be** conversionto iron oxides, their presence or voluntary
addition will induce semiconductor action mode, with oxidative damage from the hdJeanth
generation ofi  and 'O, by the electrons reacting with,@n the bulk, or HO, if H,0, (from
photo excited NOM oadded ) is present [4] by heterogeneous pl@iaton events; plus, enhanced
photadissolution of iron into the bulk may lead also to important homogeneous contribution [4,12].
Last but not leasthe presence of chelating agents in the bulk as NOM or adsledal acids as
citric [2,13 will prolong the aforementioned events in duration and facilitate their evolution up to
alkaline pH values. The pheottivity of the complexes and their role as sacrificial electron donors
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facilitates direct damage and gea®n of oxidized ligands, which in turn can contribute to the
generation of further ROS [8].

In conclusion, it is made clear that the possible positive implications of iron chemistry in the
solar disinfection processes state the topic as a prioriipviestigation, competing with well
established processes, such as,ffibtocatalysis, and challenges its further use towards chemical
contaminants. New variations, such as ZVI, narmles and other synthesized FeO forms will
continue to draw the intereor scientific investigations, towards an economically viable solution
for a field application.
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CATALYTIC HIGH TEMPERATURE PROCESSES (WEAIR OXIDATION) FOR WATER
TREATMENT

Albin Pintar

Department for Environmental Sciences and Engineering, National Institute of Chemistry, Haj@iihova
SI-1001 Ljubljana, Slovenigalbin.pintar@ki.si)

The increase of life quality is not always followed by environmental policies capable to regulate
the sustainable growth; consequently, the degradation of natural resources is frequently observe
Such degradation is particularly notorious in the contamination of waters from domestic,
agricultural and industrial sources. The increasing complexity @xidity of pollutants found in
many industrial and agroindustrial effluents makes the use of conventional biological processe:
inconvenient. As a consequence, research and development of alternative technologies to tre
pollutants in liquid phase has begrowing, in particular technologies based on advanced oxidation
processes (AOPs), aiming to achieve higher removal efficiencies and treatment capacities, milde
process conditions and the reduction of costs.

One of the most promising options for removal of toxic and-lmodegradable organic
compounds from industrial wastewaters is destruction of these contaminants by means of catalyti
wet-air oxidation (CWAOQO)[1]. In this processschematically presented in Fig, the organic
pollutants are oxidized by activatedygenspecies in the presence of a solid catalyst, usually at
temperatures of 46323 K and pressures of -BD bar, into biodegdable intermediate products or
mineralized into CQ water and associated inorganic sdfighis talk, the performance of Ru/TiO
as well as recently developethnocrystalline AIR
and metalfree TiOz-based catalysts [2] to Z /l_l\
promote deep oxidation of a vageof organic
pollutants will be presented. Catalytic PREHEATER
formulations will be discussed that allow leng
term operation of the reactor uriimphasis will TRICKLE BED
be given to the treatment of aqueous solutic  puriFEn warer @?ﬁéﬁmm
containing emerging contaminants, such ) S/
bisphenol A andl 7-éstradiol (E2) The acute
toxicity and estrogenicity of feed and treatt
solutions will be discussed as a complement WASTE
chemical analyses for assessing the toxicolog WATER
impact on the ecosystef@]. One should note s SEPARATOR
that kefore discharging treatedvastewater
streams to the environment, evaluations of ! . . . :
residual toxicity of solutions containing en Figure 1. Scher_natlc QraV\_/lng_of a simpl
products of CWAQprocesshould be performec PrOCess for catalytic wetir oxidation.
that are based on actual bioassays, and not only on the potential of the process for destroying tl
origind material entering the process.

GAS
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PHOTOCATALYST ACTIVITY INDICATOR INKS: AN OVERVIEW
Andrew Mills

Queens University Belfast, School of Chemistry and Chemical Engineering, Belfast, BT95AG,
(andrew.mills@qub.ac.jk

Photocatalyst activity indicator inkgaiis, can be used to assess both qualitatively and
quantitatively the activity of both UV and visible light absorbing semiconductor photocatalytic
films [1]. In this overview, depending on the time available, thecharinciples of operation of a
typical paii are presented, supported by spectrophotometric and photographic evidence. The
correlation between the rate of dye reduction of the dye ina paii and the rate of oxidation of a test
organic pollutant, such asestric acid, NO and methylene blue (MB), is explored [1,2]. The
different types of paii developed to date are considered [1]. The potential use ebasediitest as
an ISO test for assessing the photocatalytic activity offieed matearils, such gisss, tiles and
paint is discussed [3]. The advantages of such an approach, compared fovegherstablished
assessment techniques, such as the MB ISO test are listed. The use of App technology and paiis
and the first reversible, lab&rm paii will also be reported [4,5]. Finally, the recent use of a paii
to: (i) assess the activities of highly coloured, including black, samples, using fluorescence [6], and
(i) details of the most recent use of paii technology to assess the activity of UV dold gt
absorbing photocatalypbwders will be discussed [7].

593 nm 593 nm

Photocatalyst ) Rz Paii

Pressed

6391
639 nm

uv

Figure 1.. Recent paii developments: (a) the fluorecence to monitor activity, even in highly coloured
samples [6] and (b) the use of pressed discs to assess the activity of pqhaéoedtalysts [7].
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PHOTOCATALYTIC CONVERSION OF CELLULOSE IN A PROPELLER FLUIDISED
PHOTO REACTOR; HYDROGEN EVOLUTION COUPLED WITH FERMENTABLE SUGAR
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®School of Chemistry and Chemical Engineering, Q
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KY16 9ST, UnitedKingdont

Deploying photocatalytic technology for hydrogen evolution remains an area of high interest,
depsite the significant challenges it presents. Since the initial work by Fujishima and Honda in 1972
[1], water splitting has been heavily researched @&nwas this that also initiated the work into
sacrifical electron donors,-&cheme systems and alternative feedstocks. In recent years, a number
of alternative compounds have been investigated as feedstocks for high value product conversic
along with hylrogen evolution [2,3,4]. The stoichiometrically favourable reaction of glycerol to
hydrogen has drawn much attention, however, cellulose based materials have also shown potent
for use as a feedstock. Initially investigated in 1980 [3], photocatalyticersion of cellulose can
lead to the formation of not only hydrogen but a range of high value fermentable sugars suitable fo
bioethanol production. The challenge in conversion lies in the stability and insoluble nature of
cellulose, which impacts bothass tranfer and light distriubion in relation to photocatalytic reactor
design.

Presented in this work is an investigation into both hydrogen and fermentable sugar productior
utilising a range of cellulose feedstocks, specifically focusing on the impeetlatbse forms | and
[I. The results have shown that the conversion of micro crystalline cellulose | to Il (via onium
hydroxide treatment), can significantly increase hydrogen evolution. In addition to this a range of
sugars have been detected from kijphase analysis including fructose, glucose and cellobiose
along with longer chain cellodextrins, xylose and compounds such dihydroxyacetone and formic
acid. The work has been completed over a standard 3-PAORtin a propeller fluidised photo
reactor that eliminates mass transfer limitations and increases light penetration and distributiot
from two compact 36 W fluoroscent UV lamps. The range of sugars formed from various starting
feedstocks has also allowed fttre mechanistic oxidastion pathway to be proposed which can
provide a valuable insight into TiZarbohydrate surface interactions.
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PHOTOCATALYSIS BY SANDWICHED COMPOSITE PARTICLES COMPRISING OF Ag
CORESIO,-C3N4 SHELL

Y. PaZ, N. Biswaf
4Department of Chemical Engineeririggchnion, Haifa 3200003, Isragbaz@tx.technion.ac.il)

Graphitic carbon nitride (€sN,), attracts a lot of interest currently in the context of solar
induced water splitting. Less is known about its properties with respect to photocatalysis.

Here wepresent a visible light active photocatalytic particles comprising of three entities: a
nanometriesize core made of silver particles, an ultrathin layer made of silicon dioxide and an outer
layer made of ¢C3sN4. The particles were characterized by XRD, -\M¥ spectrometry, BET
isotherms BJH pore sizevolume measurements, FTIR spectroscopy, HREHM and HRTEM
EDS.

The activity of thes andwi ched composite structures wunder
was compared with that of Ag nanoparticlasat gCsN4 (prepared by various procedures),-Ag
Si0, and AgCsN4. This was performed by following the photocatalytic degradation -of 4
nitrophenol by UWvis spectrometry and HPLC. It was found that the sandwiched system
performed better than a cesbell gructure made of A@3N,4. The reason for this effect, as well as
theeffect of the preparation scheme aNg on its visible light activity will be discussed.
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A BRIEF SURVEY OF THE PRACTABILITY OF USING PHOTOCATALYSIS
TO PURIFYAMBIENT AIR (INDOORS OR OUTDOORS) OR AIR EFFLUENTS

Pierre Pichat

"Photocatalyse et Environnement”, CNRS/Ecole Centrale de Lydi$3169134 Ecully CEDEX, France,
(pichat@edyon.fr).

Because of its action on chemical compounds and microorganisms, photocatalysis using
semiconductorsvas proposed long ages an aupurifying means, which was presented as being
robust, versatile and easy to operat@wever, for this usephotocatalysisis impaired by (i)
inherently low rates due to charge recombination, (ii) unavoidable formation of intermediate
products, and (iii) final products, issued from some heteroatoms, that can form solid deposits on th
photocatalyst. The effects on air purificet of these latter two predictable, wkhown drawbacks
have often been underestimated. This talk will attempt to evaluate their impact.

Indoor air(1,2ap,3,4). The formation of intermediate produgtsome of which can be toxic or
irritating, is the ley issue for obvious safety reasons. This precludes utilizing individual purifiers
because their management cannot securely be left to the responsibility of the users. When tf
purifier is incorporated in building air ductsjequate control can possibly &chievegermanently
via proper sensors automatically adjusting the air flow to deliver healthy air; additionally, if the
pressure drop enables it, the use of an adsorbing filter before air admission in the occupied spac
would be recommended. The massue would then become the cost, which depends on the
photocatalyst efficacy and its gradual decrease essentially due to solid deposits (inclugding SiO
formed from Sicontaining compounds present in the air (1)).

Outdoorair (2c). The photocatalyic rates are low because of the scanty % of UV radiation in
sunlight. Additionally, because of the obvious need for the pollutants to be transferred to the
photocatalytic surfaces, the potential effecplbtocatalysiss limited to relatively confined spaces.
Moreover, this spaeeestricted effect will be much decreased over time because of the deposition
on the photocatalystnot only of photocaalytically-formed inorganic salts, but also of dirt. In
addition, the release aftermediate products insufficiertly documented. Hence, the interest of
photocatalytic materials for purifying outdoor air seems moot, despite claims.

Air effluents(1,2a3). The practicability of thgghotocataltic treatment obviously depends on the
effluent contents in pollutants amdater vapor the volume to be treated, and the quality of the
treated air. If, after the trialshe treatments thought to be viable for the selected effluent, the
industrial environment will allow the necessary monitoring. Nevertheless, research atning
improving the reactor design, the photocatalyst activity and lifetime can be needed for competing
more efficiently with other processes on a ebgease basis.
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PHOTOCATALYTIC TRANSFORMATION OF GCls IN GAS PHASE UNDER UV
IRRADIATED TITANIUM DIOXIDE

C. Minerd®® M. Baudind®, M. Minella®

# University of Torino, Department of Chemistry and NIS Irdepartmental research Centre, ViaGuria
5, 10125, Torino, Italy,alaudio.minero@unitojt

The photocatalytic transformation of chlorinated solvents has been the topic of numerous works
since the first studies of the photocatalytic processes under irradiated semiconductors. A short
review will be reported. As an example in the photocatalyzed transformatmerafloroethylene
(PCE)in the presence of oxygen the’@idicalhas supposed to hawa pivotal role in the first step
of the degradation and in the successive transformation of the R@HBdhycts.[1]. Also in agueous
solution the role of halogen radicals was advanced to explain the formation @ffrGRl
chlorinated metharse[2]

In this work we investigaté the photodegradation of gaseous PCE on titanium dioxide films
under UV light at 365 nnat the gas/solid interfacCE conversionvas carried ouin a CSTR
photoreactor (Continuous Stirred Tank React@®]) andthe residual PCE leawj the reactor was
properly detected using a PID detector and FTIR. Th€l, photocatalytic transformation was
investigatedat different experimentatonditions such asat different PCE concentrationTiO,
irradiated arednlet gas flowand UVirradiance \WLm™). The water vapor has a detrimental role on
the PCE transformation rate due to the competition with PCE adsorption on reactive sites.

The rate and mechanism of transformation change when oxygen is present at high and negligible
concentrabns. Gaseous products of PCE degradation were determineg:pB8&@sgene, carbon
tetrachloride (CG), hexachloroethane {Clg) and, at lower concentrations, trichloroacetyl chloride
(TCAC) were identified as photodegradation products. In em@xic condions significant
amount of adsorbed organic compounds with molecular weights higher than that of PCE were
produced on the UMfradiated TiQ surface and chloride ions are more accumulated at the surface,
proof of the presence of a predominant reductiatnway. However, the addition of chloride ions
on TiO;, surface does not increase the production of gaseous CCI

The production of active chlorine (sum of;CHCIO andCIO/S) was investigated both in the
presence of oxygen and in quasioxic conditions. Alow O, concentration no gaseous active
chlorine was determined, while a significant amount was measured in the presence of oxygen. By
considering that in the absence of e only possible form of active chlorine is,Cthe
experimental evidencasnderline that the produced active chlorine is Holo! Then chlorine
radical has a minor role in the abatement s£1¢

These experimental data allowed us the identification of the main photodegradation pathways of
PCE at high and low oxygen concentat giving intriguing and new insights into the
photocatalytic transformation of chlorinated olefins from gaseous phase, putting the role of chloride
radicals as reactive species back in a different perspective.
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PHOTOCATALYTIC AIR-PURIFIERS AND MATERIALS FOR INDOOR AIR: COMPARISON
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Many papers and reviews are pshkd worldwide on the characterisation of photocatalytic
devices and materials efficiency for VOCs treatment in indoor air. At the European level, some
efforts are currently devoted to new standards for the comparison of the efficiency of commercial
photo@talytic material/devices designed for various applications. Concerning photocatakytic air
purifiers, the proposal (work item 386002 in the CEN/TC386 working Group 2) is based on the
French AFNOR standard XB44-013. It describes the methodologies to bedus a laboratory
airtight chamber to test prototype or commercial photocatalytic air cleaners (or mixed systems
including a photocatalytic f unc tusedforindeorard a
workplaces air treatment. This photocatalyfinction is demonstrated by the mineralisation of
model VOCs (mixture of heptane, toluene, acetone, acetaldehyde, formaldehyde) to CO

Within two French projects, experimental data were obtained on the disappearance of the initia
VOCs, but also on thiglentification of secondary species, on the mineralization rates, and on the
Clean Air Delivery Rate (CADR) for a selection of commercial devices. Theselabigatories
studies proved the validity and the strength of this standard [1, 2]. Moreovesaftitg of the
commercial products was also assessed by the determination of nanopafteles vath ELPI
(Electrical Low Pressure Impactor) giving the amount of nanoparticles as a function of size
distribution. Several commercial photocatalytic deviard materials were compared under these
conditions with special attention to formaldehyde production and degradation together with the
behaviour of the usual mixture of VOCs. The materials/systems aging was also studied. Thes
results were compared for thwo bestperforming devices with experiments in a pilot room (40
m®) where air pollution was introduced through wooden floor and furniture in order to compare the
efficiency of two previously selected giurifiers.

Efficient oxidation of higher weight VOs was shown in both cases. The continuous formation
of lighter VOCs (formaldehyde, acetaldehyde, aceton) at low concentration (less thathtrezed
onesi.e. 30e gn' ®for formaldehyde)was observed under real conditions, while they were
completely dgraded to C@in the standard experiments.All these data will be commented.
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PHOTOCATALYTIC AND ELECTROCHEMICALLY ASSISTED PHOTOCATALYTIC
DISINFECTION OF WATER

J. A. Byrne
NIBEC, Ulster University, Newtownabbey, United Kingdom

Since Matsunaga et al. first reported the inactivation of bacteria usingphi@ocatalysis in
1985 [] there have been more than 1000 research papers publistieel amea. Heterogeneous
photocatalgis has been shown to be effective for the inactivation of a wide range of
microorganisms,ncluding bacteria (cells, spores and biofilms), viruses, protozoa, fungi and algae
[2]. In general photocatalytic disinfection in water requae$easttens of mnutes of direct UVA
exposure (using TiPas the photocatalyst) and it is considered to be quite a slow microbial
inactivation process, as compared to e.g., UVC disinfe¢geconds of direct exposure); however,
the mechanism of photocatalytic inactivatismuchdifferent from that of UVC disinfection.

Whilst the majority of papers published @am photocatalysi$ocus on the assessment of novel
materials, new reactor systems or the effect of experimental parameters on the rate of inactivation, a
significant number of studies have specifically investigated ROS interaction with the biological
structures within microorganisms in an attempt to elucidate the mechanism resuthiegass of
organism viability; however, the exact sequence of events leadingpds of viability is not
completely understood. Continued insight into the mechanisms of attack of ROS on
microorganisms will allow researchers to optimize materials and reactor design to improve the rate
and efficacy ophotocatalytic disinfectian

This paper will explore advances in photocatalytic and electrochemically assisted photocatalysis
(photoelectrolytic) disinfection of water, the mechanisms involved, and some of the challenges to
be addressed.
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FE(III) COMPLEXESIN ADVANCED OXIDATION PROCESSESADVANTAGES AND
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The ubiquitous natural abundance and the chemical and photochemical properties of Fe(lll
species led to the achievement of numerosseear ch pr oj ects since the
redox reaction of Fe(lll) species in atmospheric, oceanic and surface watekofépver,the
important role of the Fe(lll) speciation was clearly established. Due to its interpsijpgrtiesthe
useof P ron in the advanced oxidation processe
two decades [2].

In our group, iron species chemistry in water is in the centre of our research projects for 20 year
and one our final goal is to develop onigl water decontamination processes. So, the present
conference wil/ provide an overview of t he
photoFenton and persulfate activation processes) through the presentation of various researc
projects cailied out in our groups [35]. The kinetic studies, the identification of generated radicals
and the effect of the main physicochemical parameters were systematically performed to establis
the mechanism of the different involved reactions and at the emdopose the most efficient
conditions for water decontamination. Specific attention will be paid to the description of the
various advantages and disadvantage of the use of iron complexes in such processes.
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IMPROVED ELECTRONHOLE SEPARATION/MIGRATION IN TiO,/REDUCED
GRAPHENE OXIDE COMPOSITES FOR EFFICIENAHOTOCATALYTIC
DECOMPOSITION OF BISPHENOL A

Gregor, Glulpammad Shahid Arshad, Petar D

Department for Environmental Sciences and Engineering, Natiotiglitef Chemistry, Hajdrihova 19,
SI-1001 Ljubljana, Slovenjdgregor.zerjav@ki.si)

Modification of TiQ with reduced graphene oxide (rGO) enables that under UV light irradiation
the electrons in the conduction band (CB) of Jifansfer to rGO. This sellts in slower electren
hole recombination and increases the probability of their participation in oxidation and reduction
reactions [1]. The optimal amount of rGO in the F#@50 composite is of crucial importance
because excessive amount of rGO can aghibit negative influences: (i) light harvesting
competition between rGO and Ti®ecomes progressively dominaand (ii) excess of rGO in the
composite can act as a charge carrier recombination center and promotes the recombination
electronhole pairs [2].

In this study we prepared Ti@nanorods (NRs) by means of alkaline hydrothermal synthesis.
The produced solids with amorphous shell and anatase cdldRpand NRs with pure anatase
TiO, structures (TNR) were hydrothermgatlecorated with differanamounts of rGO to obtain
TiO,+rGO composites. For both series of the /@GO composites, we investigated in detail how
the increasing amount of rGO (from 1 to 9.2 wt. %) influence their structural and electrical
properties, and how this manifests itselfthe photocatalytic activity toward liguicthase BPA
degradation. The band structure alignment between &i@ rGO and charge migration in the
catalysts were examined with the use oefay¥ photoelectron spectroscopy (XPS), Wi$ diffuse
reflectance spctroscopy (UWis DRS) and cyclic voltammetry (CV) techniques.

HR TEM measurements showdéahtin the case of ANR+rGO composites aggregates of rGO
were observed, whereas rGO was uniformly dispersed in TNR+rGO composites. The results of XP!
and FTIRanalysesshow that graphene oxide reduction during the hydrothermal procedure was
successful and there #sperfect band alignment between Fiénd rGO.Ti-O-C bonds weralso
formed linking both components of the composites. Valence band maxima (VBMBsvaf a
TNR+rGO and TNR+rGGsolids are close to the VBM of rGQwhich increasgthe life-span of
electronhole pairs by suppressing the recombination events. Reduced graphene oxide @) act
an electron shuttjeallowing theexcited electrons flow from rGO to Tianorods in the contact.

The electrorhole recombination is hindered, which implies that more electrons and holes can
participate in the catalytic reaction. Hindered electnole recombination in TigrGO composite
comparedo pure TiQ was also confirmed by CV measurements. The eledtob® recombination

is progressively hindered with increasing rGO loading up to 5 wt. %, whereas further increase of
rGO content accelerates their recombination. In very good agregenith these findings are the
photocatalytic oxidation teste&hich show that in both series of composites the highest bisphenol A
(BPA) degradation activity was achieved with the 5 wt. % rGO composite. Precisely tuned amount
of rGO in the TiQ+rGO compaites is of crucial importance for achieving optimal photocatalytic
activity in BPA decomposition.
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TiO,-GRAPHENE PHOTOCATALYTIC DEGRADATION OFPERFLUOROOCANOIC ACID
(PFOA)
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Among emerging water contaminants, payd perfluoroalkyl substances (PFA&sye gained
growingattention because tineenvironmental persistencandresistenceo conventional treatment
technologies. The widespread use of PFASs in consumer goods and specialities has resulted in an
important release of these compounds to the environment{tihemore, the occurrence in
drinking water sources and the bioaccumulation of some PFASs have arisen the concern about their
effects on human's health.S. EPA has established health advisory level atg/Q of combined
perfluorosulfonic acid FFOS and perduorooctanoic acid (PFOA) in drinking water. European
water policy has listed PFOS as priority substance, defining the environmental quality standard at
6.5x10* Og/ L i n inland surface waters. Therefore,
technologis for the treatment at source of PFASs emisgi@hand for the remediation of already
polluted sited3]. Heterogenous photocatalysis has the potential to become a promising alternative
for PFASs treatmentlowever, he low efficiency of the traditiondliO, for PFOA degradation has
beenreported [2].Neverthelessthe combinatiorof TiO, with graphene oxideGO) could improve
its photocatalytic featureby decreasing the high recombination of electron/hole duserved in
TiO, catalystsand promotingts photoactivity under visible light irradiatiod][

This innovative workpresentsthe photocatalytic degradation &fFOA in model aqueous
solutions (0.24 mmol/Lvolume = 0.8 . by means of a compositatalystbased on TiQ@andGO.

This composite wasynthetizedy hydrothermal method], and a thorough characterization of the
structural characteristics of the material by AFM, SEM, TEM and XPS spectroscopy was
performed. The catalyst concentration in the tests @asg/L, while the light sourcewas a
mediumpressure mercury lanm{pleraeus NoblelightQ 150 2). TheTiO,-GO compositgrovided

an unexpectedly high photoactivitand 99.4 % of initial PFOA was eliminatedter 12 h of
irradiation. The PFOA abatement by TFiediated photocatalysisas only35.2%,working inthe
same experimental conditions. The progress of shoh@n intermediatgerfluorocarboxylates
and the release ofldioride anionsdemonstrated the stapise PFOA decompositionpathwayby
gradually losing a CFunit in each ste, generating C®and F as end products of the degradation
route Furthermore, the TOC decf5.6%9 verified PFOA mineralizationThese resulthightlight

the potential of the new TGO composites for the development of new photocatalytic
technologiedor the treatment of highly recalcitrant pollutants such as PFASs.
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CARBON NITRIDE BASED MATERIALS AS HIGHLY EFFICIENT PHOTOCATALYSTS
FOR WATER TREATMENT UNDER VISLED IRRADIATION

Joaquim L. Faria*, MariaJ . Sampai o, Maria J. Lima, Adri ¢
Laboratory of Separation and Reaction Engineerihgboratory of Catalysis and Materials (LSREM),
Faculty of Engineering, University of Porto, Rua Dr. Roberto Frias s/n,-4280Porto, Pdugal
(jifaria@fe.up.pt)

Water treatment has become unavoidable as result of increased standards of living an
population growth. Heterogeneous photocatalysis has been used as a promising technology for tl
removal of a wide variety of recalcitrant orgamater pollutants. Although titanium dioxide (RO
has gained special attention in the field of photocatalysis, some limitations may affect its
applicability. The low photonic yield and negligible efficiency under visible light duéstwide
band gap+3.2 eV) lal to an intensivesearchto find alternative photocatalyst<raphitic @rbon
nitride (gCsN.) hasbeen attracting much attention in a variety of (photo)catalytic applichtions
Compared to TiQ g-C3N4 presents a narrower bandgap of @V, expanding the absorption from
the blue side of the electromeagic spectrum well in the visible, up to 450 nm (contrasting to the
380 nm absorption edge of TiP0In the present workg-CsN,4 prepared § thermal condensation of
dicyandiamidé (Fig. 1a) wasthermally post r eat ed at 500 UC uHsgNer d
and ai). The resulting materials were used as catafgstthe photocatalytic degradation of phenol
under VisLED irradiation ( ex—=410 nm).Thermal podreatments under Hand N increase the
efficiency of gC3N4, both in terms of the rate of phenol degradation and TOC removall{ig.

The best performing material was that obtained in air atmosphere, surpassing the benchgrark TiO
P25. The results will be discussed in light oéwtical, spectroscopic, and textural properties of the
materials.
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Figure 1.: SEM image of ¢C3N, (a); apparent first order kinetic constgky,,) and total organic
carbon removal (TOC) for the photocatalytic degradation of phenol W&AQED irradiation (b).
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CARBON NITRIDE NANO3HEETS FOR THE SELECIVE PHOTOCATALYTIC PARTIAL
OXIDATION OF 5 HYDROXYMETHYL -2-FURFURAL TO 2,5
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The partial photocatalytic oxidation of-Bydroxymethyl2-furfural (HMF) in water suspension
of carbon nitride was investigated. Different carbon nitride precursors were considered, being
melamine the one yielding the most efficient photocatalyst. The obtained 30% selectivity of HMF
oxidation towards 2urandicarbaaldehyde (FDC) is higher than thossported up to nowThe
main drawback of thgraphitic carbon nitride(g-C3Ny) is its low specific suidice area, but this
problemwasovercome by a facile thermal exfoliation procedure ait@anot only to increase the
reaction rate, bualso to partially eliminate from the-@;N, surface uncondensed MNHites
detrimental for the partial photooxidation dMF to FDC. The thermal exfoliation of the-GsN4
samples showed under artificial light irradiation both an enhanced photocatalytic activity in the
conversion of HMF and in the selectivity towards FDC (ca. 45 %) [1]. Thishigheer than that
reported by using Tig(22 %) [2]. Photocatalytic experimentsarried out under natural solar light
irradiation showed that, despite the band gap energy of the carbon allmidethe utilization of a
small portion of visible light, the UV fraction of the solar spectrum contributedyreater extent to
the excitéion of the photocatalytic materiathe performancef the catalystainderreal outdoor
illumination reached &0 % of selectivity versus FDC formation at 40 % of HMF conversite
utilization of radical scavengers revealed thaf' @as the main reastt species The high
selectivity of gCsN4 in partial photooxidation was mainly due to its inability to generate
unselectiveOH” instead promoting the formation of highly efficient dehydrogenaBisigspecies
by reaction of electrons with atmospherig O
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THE SYNTHESIS OF SHAPHAILORED ZINC OXIDE NANOSTRUCTURES AND BLACK
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The synthesis of differenphotocatalytic materials (or any other nanomaterials) is usually
controlled by many parameters, including: the structure of the precursor materials, the nature of th
used solvents, the type of the chosen additives, the crystallization parameters (temperat
duration, cooling and the nature of the medium). To obtain an efficient photocatalyst it is mhporta
to optimize all of the abovmentioned materials, which can lead to a high amount of experimental
work.

To enhance the efficiency of the parametetimization procedure, the Ba&ehnken method is
an appropriate tool, which was applied in the present work for the synthesis of nanostructured ZnC
Three different precursors (zinc eigacetonate, zinc acetate and zinc chloride), two solvents
(ethanol ad water) and HF (with or without) were used to obtain the photocatalysts. The
crystallization was carried out at 180 AC u
were characterized, using XRD {dy diffraction), SEM (scanning electron microsgppDRS
(diffuse reflectance spectroscopy) and their activity was tested in the degradation of methyl orang
under UVA  fax& 365 nm) irradiation.

The black box was identified as being the structural and morphological properties. Therefore, in
the optimeation process, the input parameters were considered the initial reactants (precursors
solvents and shaping agent), while the output was considered the obtained activity. Hence,
specific amount of experiments was carried out in order to feed the rhedaelittal data. This was
followed by the prediction of new materials using the B@hnken approach, which were obtained
and the modell was successfully verified.

The present work pointed out the photocatalyst synthesis can be brought to a more leffigient
using smart synthesis approaches based on different modelling approaches.
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HIGH IMPULSE MAGNETRON SPUTTERING OF BLACK TITANIA THIN FILMS FOR
PEC WATER SPLITTING
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Titanium dioxide has attracted great amount of interest as a photocatalyst due to its activity for
breaking water into oxygen and hydrogen under ultraviolet light irradiation. However, its overal
efficiency for solardriven aplications is very limited and much effort has been made to improve
its optical absorption with metals, nometals or sefloping.Recently, the discovery of black TiO
with its substantially enhanced solar absorption has triggered a-wilddresearch terest.In
spite of their remarkable enhancement in visible light absorption, black Ha® demonstrate
expected photocatalytic activity in visible light region due to the presence of high number of
recombination centers.

This work deals with fabricatioof black titanium dioxide thin films by a novel higlower
impulse magnetron sputtering method (HiPIMS). The material possesses an optimum band gap,
oxygen vacancies and charge recombination centers. As prepared bladk Tanbination with
hydrothermaly treated TiQ nanorods shows significantly improved photoelectrochemical
performance. The synergistic effects enable the black Tiéterial to show excellent hydrogen
production ability. The HiPIMS was successfully used for preparation of hematite [1, 2] and
titanium dioxide [3] thin films for the photoelectrochemical water splitting application. The
HIPIMS deposition technique hasdastinct advantage of producing smoother, denser films of
enhanced crystallinity. This is due to high energy pulses in a short duty cycle which results in a
dense plasma with a very high degree of ionization depending on sputtered material.
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prepared by HiPIMS
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ENHANCED PHOTOCATALYTIC EFFICIENCY OF SELFORGANIZED TiO, NANOTUBE
LAYERS DUE TO SECONDARY MATERIALS
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The selforganized TiQ nanotube layers prepared by electrochemical anodization of Ti
substrates have attracted considerable scientific and technological interest over the past 10 yea
This interest stems from the unique properties of the, Tidhotube layers and a broad ramje
consecutive applications including phatatalysis, solar cells, hydrogen generation and biomedical
uses [1]. The main drawback of TiCfor light-driven applications, however, is that its
photoresponse is limited only to the UV light (wavelengths < 880. In order to extend the
photoresponse to the VIS light, Ti@as been doped by N [2] or C [3].

Except of doping, one of the most intriguing approaches to extend the performance in the VIS
light (and extend the functional range of nanotubes in generatp coat nanotube layers
homogenously by a secondary material. It has been shown that additional ultrathin surface coating
of TiO, by secondary materials such as@y [4], ZnO [5] or MgO [6] annihilate electron traps at
the TiQ, surface and thus inase the photogenerated concentration of charge carriers. Recently, it
has been demonstrated that just a single cycle #:AF] or ZnO [5] deposited by atomic layer
deposition (ALD) efficiently improves charge transport properties of the resulting $tetetares.

The presentation will focus in detail on the coating of the nanotube layers by secondary material;
using ALD. The deposited materials influence strongly the phatgtctrochemical properties of the
nanotube layers. Experimental details and so®e recent photocatalytic [8] results will be
presented and discussed.
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The solar hardware for photocatalytic pegsess based on Ti@Qapplication- including aspects
of optics, geometry and reactor materialand for the last 25 years pilasicaleCPCshave been
used for both heterogeneous and homogenous photocatalytic prddééssesm all AOPs photc
Fenton (PF) seems the most promising to be driven by sunlight since it uses UV and visible
radiation up to 580 nm [1, 2], implying an opportunity for designing new effective photoreactors.
An important hardware component the solar photocatalytic system is theflective surface
representing a considerable fraction of the collectst, hence there seemsetdstan opportunity
to study different reflective surface materials and design solutions for PF application. In this work,
different reflective surface matals (anodized aluminum with [MS] and without protective coating
[R85], soiled aluminum [R85s] and stainless steel [SS]) and reflector geometries (flat [F], single
piecedouble parabola [SP] and two pieadsuble parabola [DP]) were tested aimiagurban
landfill leachate decontamination by using a PF system. Furthermore, a new collector configuration
using SSSP reflectorsvasalso tested at pilot scale.

In order to evaluate the optical efficiencies ray trace analysis was performed for the different
geametries and the specular reflectangcg 6f the different materials was determined. Additionally,
to better compare the different photochemical reactors, ferrioxalate actinometric testanece
outas a performance indicator. The ropated anodizedluminum (R85) presents highgs when
compared to any other material tested, followed by coated aluminum (MS) and the soiled aluminum
(R85s). According to the actinometric measurements performed the optical concentration ratio
(CRO (average flux over theeceiver divided by the flux over the aperture (insolation)) obtained
using the reflectors surfaces tested follows the sequenceF BBy = 0.57) < SS (CRo = 0.63)
< R85sDP (CRo, = 0.71) < SSSP CRy, = 0.74) < SDP (CR, = 0.78) < MSDP (CR, = 0.89) <
R85DP (CRo = 0.95). These results are in agreement with the ray trace analysis and the materials
}svalues.

For the PF trials performed with the leachate there is an imonéése treatment efficiency with
the photonic flux increment for the differemflective surfaces. A reasonable linear correlatiRn (
= 0.881) between the pseufist order kinetic constants,(min?) and the photonic flux (W) for
the different reflective surfaces tested was obtained. Against this expectation thbd>R8bector
appears to be an exception possibly indicating a light saturation effect. The PF reaction was more
efficient using the new solar collector configuration &%), which is largely explained by the
increment on the number of borosilicate tubes per squater wfecollector surface when compared
to MS-DP colectors, at similar costs. Furthemore, the new configuration results in a long term cost
saving option due to the high durability of SS reflectors.
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Electrochemical oxidation using boroloped diamond (BDD) anodes has been proven efficient
for the oxidation of persistent organic compounds fwastewateand could be considered as a
suitabletreatment to remove emerging and fimodegradable pollutants as lonic Liquids (ILs)
aqueous phaséhis work studies the degradation s#veralimidazolium ILs by electrochemical
advanced oxidation processes (electrolysis, electrolysis wigBOK phobelectrolysis and
sonoelectrolysis).

The ILs studied consisting of a cation, thduthyl3-methylimidazolium (Bmim), and three
different anions (chloride (Cl), acetate (Ac) and bis(trifluoromethanesulfonyl)imide,}NThe
runs were carried out in angle compartment electrochemical cell equipped with a BDD aabde
30 mALThersystem operated in discontinuos mode using a peristaltic pump (50 L/h) and a
thermostatic batch to maintain the temperatu

Table 1 shows the removal of Bmim e&ch IL and their mineralization during electrolysis
processes. El e ct rloflHy6s was the enoshffieiéntrpiocess, whichgduld be
attributed to the high reactivity of the free sulfate radicals to oxidize organic matter. In thef case
the degradation of BmimCl, the photo and sonoelectrolysis processes achieved a complete remov
of Bmim at lower specific charge than electrolysis, being the anionoGsecutively oxidized to
ClOs and CIQ'. A different behavior is observed among #tectrochemical processes applied for
the degradation of BmimAc, where two organic molecules compete to be oxidized, where the
acetate is completely removed at initial stages of the reactions. Finally, in the oxidation of
BmimNTf,, the concentration of ¢ghanion remained unalterable regardless of the process tested,
being NT% a refractory compound to electrochemical treatments.

Aut onoma University of Ma

Table 1. Conversion of Bmim and TOCTotal Organic Carbondf ILs solution (initial concentration 1
mM) at aspecific chargéQ) of 3 0 A K, dutimg electrolysis, electrolysis +,80;, photoelectrolysisyV
lampwith 254 nm at 4 Wand sonoelectrolysiigh frecuency{10MHz) at 200 W.

lonic Liguid BmimCl BmimAc BmimNTf,
XBmim (%) XTOC (%) xBmim (%) XTOC (%) XBmim (%) XTOC (%)
Electrolysis 98 82 63 57 100 70
Electrolysis + HSO, 100 94 100 84 100 84
Photoelectrolysis 100 82 83 55 100 67
Sonoelectrolysis 100 82 100 79 100 75
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order of F&*y T2°,

This work analyzes the effect of the oxidant and catalyst dosages, as well as temperature, utilized
to oxidize paracetamol by a pheff@nton system, using a medium pressure lamp (UV=150W). Th
oxidant dosage (R=mol J@./mol paracetamol) determines the oxidation performance. Color
kinetics indicate the degradation of paracetamol to intermediate species of colored nature
(pyrogallol, benzoquinones, hydroxyhydroquinone). The color of the oxidizgdr shows its
maximum intensity during the first 20 min of reaction. As the colored species degrade to carboxylic
acids (colorless), the water fades following a potential evolution, where a residual color persists, in
which the formation of ferric hydwedes contributes. The concentration of oxidant that leads to the
maximum color formation corresponds te@4=8.0 mM. Similar results have been obtained by
oxidizing phenol, allowing to consider that color is an indicator of the degradation path caused by
the rupture of the bond between the amino group and the benzene ring, which generates an
oxidative pathway similar to the proposed for the oxidation of phenol. The iron dosage and the
temperature exert a catalytic effect in the decomposition reactioneohyttirogen peroxide to
oxidative radicals. Experimentally, it has been estimated that the kinetic color formation constant k
(1/AU min) can be adjusted to a second order kinetics, presenting a catalytic dependence of the
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Figure 1.: Changes of color during the paracetamol oxidation by a ghetton system varying a) catalyst
dosage (R=22.5 mol #./mol paracetamol) and b) oxidant dosage (Fe=20.0 mg/L)={Pa.0 mg/L;
pH=3. 0;
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WILD BACTERIA INACTIVATION IN WWTP SECONDARY EFFLUENTSY SOLAR
PHOTOFENTON AT NEUTRALpH IN RACEWAY POND REACTORS
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Microbiological quality requirement for agriculture are usually establisbgdnternational and
local guidelinesn order to minimize health risks and environmental impdessherichia coliand
Enterococcus faecalimre modelindicator microorganismsof fecal contamination in water
Chlorination is the most common method used iriactivate pathogenic microorganisman
wastewaterhoweverits use increases the toxicity tkatedeffluents due to the gendran of
disinfectiontoxic by products 1]. Other disinfection agent alternative recognized in Europe is
ozone nevertheles# is not only an expensivigeatmentbut alsothis method generated harmful
products, as chlorination, affecting the aquatic organisms HdjltRor these reasons, solar photo
Fenton process wastudied as disinfection method in real effluentsfrom urban wastewater
treatment plants at neutral pH obtaining a total bacterial inactivation around 60 min in tubular
reactors provided with compound parabolic collectors (CPC) [2]efftsiency is based on the
production of norselective and highly oxidizingykroxyl radicals (H(’S by reaction between iron
and hydrogen peroxide under bNs radiation A new alternative is proposed using raceway pond
reactors (RPRs). Nowadays, these reactors are usenhifoopollutant removalin secondary
effluents using solar photeentonwith successfull results [3]. &ordingly, the aim of this study
was to evaluate the disinfection of a real secondary effluent of a municipal wastewater treatmen
plant by the solar photBenton process at neak pH in RPRs. Experiments were carried out in
CPC and RPRs simultaneously, for comparison purpose. The concentration of total coliform (TC),
E. coli and E. faecaliswas monitored as faecabntamination models in wastewater since these
microorganisms rapsent a wide number of pathogenic bacteria. Preliminary stuthes
demostrated thaolar photeFenton led a total inactivation of studied bacteria in RPR in 80 min.
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ACCELERATED FENTONLIKE DEGRADATION OF CONTAMINANTS IN WATERT AN
FE-PD-MULTICATALYSIS APPROACH
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Permoserstrasse 15;@1318 Leipzig, Germanyanett.georgi@ufze)

The homogeneous Fenton reaction as one of the most widely applied AOPs, produces highly
reactive OHradicals from HO, with high efficiency using dissolved iron salts as catalysts.
However, it has also various disadvantages such as the productimm @ludge which must be
disposed of.

In this study, an accelerated catalytic Fenton (ACF) reaction was developed based upon a
multicatalysis approach, which facilitates efficient oxidation of contaminants in water at trace levels
of dissolved iron cataft[1]. Beside the welknown Fé&/H.0O, catalyst/oxidanpair for production
of OH-radicals, the ACF system contains Pg/és additionalcatalyst/reductant pairfor fast
reduction of F& back to F& Fé" reduction by activated hydrogen formed at th deirface
accelerates the Fenton cycle and leads to faster contaminant degradation. By this means, the
concentration of the dissolved iron catalyst can be drastically reduced to trace levels () mg L
below common discharge limits, thus eliminating thech#or iron sludge removal. ACF provides
fast degradation of the model contaminant metésttbutyl ether (MTBE,Cy = 0.17 mM), having
pseudefirst order kinetics Kdyrse = 0.061 mift) and a haHife of 11 min with 1 mg [* dissolved
iron, 500 mg [* initial H,0,, 5mgL™ Pd (as suspended Pd@ catalyst) and 0.1 MPapH =
3.

In contrast to previous approaches for enhancement of Fenton oxidation by addition of
reductants such as hydroxylamifZ or ascorbic acid3], the applied reductant,Hs inexpensive
and leaves no residuals in the treated water. The effects of varying reaction conditions such as pH,
H. partial pressure and.B, concentration on MTBE degradation rates were studied. Results on
kinetic deuterium isotope effect and quenchihglgs are in conformity with Olfadicals as main
oxidant. The valuable, particulate and thus recyclable Pd catalyst was shown to be stable within 6
cycles without significant loss in activity and very low metal leaching. In a first experiment using
effluent from a municipal wastewater treatment plant (DOC content: 9.5 thgd water matrix for
MTBE degradation by ACFkdurse was still 79% of the value for deionized water as matrix,
suggesting that the ACF process istie&y robust.

In addition, theaccelerated Fenton system can be utilized for-pwmtereductioroxidation
processes for more efficient and safe degradation of halogenated contaminants (e.g. chlorophenols
[4].

This study thus illustrates that multifunctional catalysis can be a promahépr the design of
improved Fentodike AOPs for degradation of persistent contaminants.
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HUMIC LIKE SUBSTANCES AS COMPLEXING AGENTS TO DRIVE NEAR NEUTRAL
PHOTOFENTON
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PhoteFentonis one of thanostwidely studied amongdvanced oxidatioprocesseand it has
beensuccesfullyemployedfor the removal ofmanyorganic pollutants. It is based on a mixture of
iron salts and hydrogen peroxift generatinghighly oxidizing species, such as hydroxyl radical
(LOH). The reaction is greatly enhaacby U\tvisible irradiationandit is well established thdhe
optimum pH for the phot&enton process is 2.8his highlyacidic pH represents a major drawback
for the economic viability othis process

Severalstrategies have been tested to aggipio-Fenton at mild conditions, among them, the
addition of complexing agents have deserved the attention of researchers during the last year
Some of the compounds that have been used as complexing agents are carboxylic acids (oxali
citric), ethylenediammetetraaceticacid (EDTA), ethylenediaminBl,N'-disuccinic acid (EDDS)
nitrilotriacetic acid (NTA) or humic (like) substances.

In this work, humic like substances (HLS) isolated from organic wastes have been employed a
iron complexing agents to extendethrange of applicability of photBenton process to
circumneutral conditions. HL8re obtained following a procedure that involves basic digestion of
the organicwaste, filtration to remove the insoluble fraction and a membrane process to concentrate
the lumic substances in the retentate, that are obtained upon evaporation of the solvent.
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Figure 1: PhoteFenton degradation of a mixture of pollutants in presence (right) and absence (left) of
Humic Like Substances as acomplexing agent at pH.=5.2
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At the present time there is a great concern about the environmental impact of emerging
pollutants These ege chemicals that are not commonly monitored but have the potential to enter the
environment and cause adverse ecological and human health éffezyscan be releasdd the
environment from different pollution sourcastban or industriabreas, diffusesources through
atmospheric depositiomnd crop and animal productiofil]. In addition, their removal by

conventional technologies, e.g. wastewater treatment plants, is not effective and depending on their

physicatchemical properties they are distriedton air, soil and aquatic ecosystems. According to
last review performed by Richarson and Kimura [2] the main emerging pollutants can be
categorized in: artificial sweeteners, nanomaterials, perfluorinated compounds, pharmaceuticals,
hormones, byroduct of drinking water disinfection, sunscreens/Uilters, brominated and
emerging flame retardantsenzotriazoles and benzothiazolé®xane siloxanesnaphthenic acids

algal toxins ionic liquids andmicroplastics

Therefore, there is a vital necessity for the development of appropriated technologies for the
treatment of these pollutantddvanced Oxidation Processes (AOPs) have become an efficient
alternative for the treatment of complex organic compouAdsng then, Fentorbased processes
have gained the attention of the scientific community as a result of their versatility for their use in
different liquid and solid matrixes [3,4].

The objective of this studwasto evaluate thaise of Fento#based processdg.g. Fenton,
electroFenton, electrokineti€enton, phot&-e nt on é) in the restorat.i
matrixes polluted with ionic liquids. These compouds complex salts with low volatility and
high solubility in water, which are being used inst@ the traditional organic solvents. Although
their utility is indubitable, their toxic effectand theirhigh thermal and chemical stability make
their treatment under the conventional technigdiéfscult. Initially, the remediation of aquatic
environnents polluted with ionic liquids was accomplished. The process was optimized based on
the key variables of each process. The obtained results demonstrated thdigplonoand electro
Fenton treatments are efficient techniques for the mineralizationesé tbomplex compounds in
wastewaters. On the other hand, the electrokitetiton treatments were carried out in polluted
soil and than situdegradation of the pollutants was efficiently accomplished.

The present research demonstrates suitability of Fentonbased processes to remove the
studied emerging pollutants from aqueous and solid matrixes.
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Today, the production of an evicreasing variety of chemical products has led to the ocurrence
of hardto-degrade organic molecules polluting the wastewater. The awareness of the society ant
the tightening of the legal framaworkquire the development of more powerful technologies for
wastewater treatment at a reasonable cost. In this context, the advanced oxidation process stand
as an interesting approach. Among them, the Fenton reagent have been proved effective in tt
remonal of recalcitrant organic compounds and is the base of a process applied on a industrial scal
the wet peroxide oxidation (WFPQ) Different reasons prevent its widespread application, among
themthe narrow working pH, the high cost of theQd as wellasthe generation of considerable
amounts of sludge due to the addition of Fe salts. The eleetrton (EF) can adress those
problems by the hsitu generation of kD, and the regeration of the catalyst in the cathode. This
process have proved to be verfi@ént in the treatment of both synthetic and real wastewater. In
this work, we introduce a reactor design whose main feature is the use of a new aeration system,
jet injector based on the Venturi effect, to eliminate the need for a compressor andzenithien
costs associated to its adquisition, maintence and operation [1].
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Figure 1.: Schematic representation of the reactor proposed

The double flowthrough layout allow to locate the electrodes close with no increase in pressure
drop as in parallgblate microfluidic reactors. This way, low ohmic drop is obtained in the
electrolyte and the reactor can be used to treat wastewater with low conductivity. Also, the anode
cathode configuration minimize the parasitic reactions such@sahd F&* oxidationin the anode
or H,O, reduction to HO in the in the cathode as well as maximize the concentration of Fenton
reagents after the pass through the cathode. The aforementioned characteristics make this reac
truly promising for the abatement of organics.
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The occurrence of pharmaceuticals in the aquatic environment has become a worldwide issue of
increasing environmental concern. Advanced OxidaBoocesses (AOPs) have the potential to
play a major role in the demanded green wastewater treatment scenario. So far, photocatalysis and
ozonation have received major attention but are restricted by the high energy requirements. In this
context, CatalytidVet Peroxide Oxidaton (CWPO) appears as one of the mosg¢ffestive AOPs
[1]. The application of iron minerals as catalysts is especially interesting given their
environmentallyfriendly character, high availability and low cost. In a recent work, we
demonstrated the successful application of several iron minerals in the CWPO of industrial
wastewaters containing phenolic compounds [2]. Herein, we explore the use of naitcatiyng
magnetite, the most effective iron mineral among the ones tested [8), flor the degradation of
the highly persistent antibiotic sulfamethoxazole (SMX) under amblentconditions and
circumneutral pH. The activity and stability of the catalyst have been demonstrated in different real
agueous matrices (wastewater tneant plant (WWTP) effluents, surface waters and real hospital
wastewaters) where the removal of this kind of micropollutant is crucial.

The mineral was fully characterized, demonstrating its crystalline character, an iron
concentration close to the theacat one (73% wt.), the typical low surface area of these materials
(8 n? g*) and strong magnetic properties (77.7 eriffth WPO runs were carried out in a glass
batch reactor equipped with temperature and stirring control (700 rpm). The concentr&hX of
was fixed at 5 mg T. The effect of several operating conditions;limling reaction temperature
(15500 C) , c at aiJd=¥.52gLT), dHa0d doge (5EB00% of the stoichiometric amount for
the completeSMX mineralization)and pH (37) were investigated.A reaction pathway was
proposed taking into account the intermediates identified upon reaction. In this sense, SMX was
firstly hydroxylated giving rise to several species of higher molecular weight. Notably, they were
fastly removed by furtheradical attack, leading to the formation of sharhin organic acids,
mainly formic, acetic, malonic and oxalic. Complete removal of SMX and the aromatic
intermediates was achieved in 4 h reaction time using the stoichiometric dog@,dB6 mg %),

a magnetite load of 1 g1, pH 5 and ambient temperature (25
successfully fitted by a pseudero order equatiorgbtaining an activation energy value of 22 kJ
mol ™. Strikingly, magnetite showed a fairly stable performance upon three sequential runs under
these operating conditions, maintaing the rate constant abmestinged (1.50 mgLh) and
showing negligible iron leaching (0.25 m@)L As a proof of concept, the procesas applied in

real water matrices. Remarkably, SMX was completely removed in surface and WWTP matrices
without requiring longer reaction times. On the other hand, hospital wastewater led to a dramatic
decrease on the oxidation rate of the pollutant duscavenging effects. On the basis of these
results, it is clear that application of CWPO with magnetite under ambient conditions represents an
interesting alternative as tertiary treatment in WWTPs or even as a purification step in drinking
watertreatmenm plants.

References
1] P. CafYizares J. Environ. Manage. 90 (2009) 410

[2] M. Munoz Appl. Catal., B 203 (2017) 166
[3] M. Munoz Appl. Catal., B 176 (2015) 249

78



017
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The integrated production of steel ingd the generation of important amounts ofpbgducts
and wastes. In this sense, basic oxygen furnace (BOF) slags-predogts originated during the
conversion of molten pig iron from the blast furnace into liquid stE& amountof BOF slags
generagd per ton of steel produced amounts to-200 kg [1]. Such slags should not be stored for
long periods of time, because they can create environmental problems, and thextubis need a
lot of space in the disposal facilities. BOF slags are solidsghf complexity, which are mainly
composed of calcium oxide, magnesium oxide and metallic iron [2]. It is essential for modern
industrial processes to be sustainable and environmefialgly, which involves the
development of valorization strategiesaitlallow increasing the life cycle of fproducts. Currently,
these slags are employed as secondary aggregatestmasgsin civil engineering applications [3].
Nevertheless, as far as we know, there are no studies dealing with the BOE slags fortie
synthesis of iron nanoparticles with catalytic properties.

In this work, the preparation of different iron nanomaterials using steel slags as precursor wa:
thoroughly analysed. Various methods of synthesis, such as precipitatiogel sand
microemulson, were evaluated in order to obtain nanoparticles with ideal structural, textural and
morphological properties to be used as heterogeneous catalysts for the wet oxidation of highl
refractory wastewaters (landfill leachates). These nanoparticles weractehged by several
techniques, including elemental analysis;ray fluorescence (XRF), energyispersive Xray
spectroscopy(EDX), infrared spectroscopy (FTIR), -bay diffraction (XRD), N adsorption
desorption at 77 K, thermogravimetic analysis (TGA@)Tscanning electron microscopy (SEM)
and transmission electron microscopy (TEM). In all cases, the iron content of the nanoparticles
varied between 15% and 40%. The minor constituents identified (<3.5%) were Al, Cr, Na, Mg, Mn,
P, Ti and V. It should beoted that their presence is highly dependent on the steel slag used.
Precipitation and microemulsion methods led to the formation of mesoporous nanomaterials witl
high surface area, 286.0°mi* and 179.8 rhg™, respectively. These solids exhibited gamadalytic
activity for the oxidation of landfill leachates, achieving COD and TOC reductions of 50% and
44%, respectively, in 4 h. In absence of catalyst, at the same reaction time, the removals of COI
and TOC were 25% and 19%, respectively. Besides,itiaegradability index (BOBCOD) of the
treated effluent was improved significantly, obtaining values two times higher than the initial one
(BODs/COD = 0.20) for 4 h of oxidation. Therefore, wet oxidation can be subsequently coupled to
a biological proces® complete organic load removal.
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Hydrogen is alean burning energy source aaal essential oxygen scavenger used in corrosion
control chemistry for nuclear power plants. Here,reorton the combustion rate of hydrogen in
supercritical water (SCW). The reaction of hydrogen oxidation by oxygen is studied in-a flow
through reactor operating under continuous steady state conditions.

One of the fundamental concerns in SCW oxidation stusligat the reactions of water with the
surface materials of the reactor may impact homogeneous oxidation kifetiexperimentally
quantify this effectve have recently examined hydrogen production from deoxygenated SCW over
stainless steel 316 and k&t-based Alloy 800H. We have found that the hydrogen release rates are
significant, particularly during the initial period of oxidation of the bare metal surfa<d. This
work is the key to our current investigation of hydrogen combustion, as it npalssgble the
estimation of dissolved hydrogen levels du@tgitu surface reactions with the SCW.this study,
the reactottube constructedf Alloy 800H, wasfed with oxygenated water until a steadtate of
complete surface oxidatiowas achievedConcentrations of metaland oxygen at the exit oa
reactortube exposed to oxygenated supercritical watere monitored to study the initistages of
surface oxidationThe steady state condition is established when the oxygen concentration at the
exit is approximately equal to that of the feed water, indicating that no further significant oxidation
of the surface is occurring. Only then was hydrogen introduced into the system. By measuring
hydrogen and oxygen levels in the reacting flow, and by accaufdmthein-situ production, we
evaluated the overall rate constants for the combustion reaction

Ho( SCW) {SCW) =040 (SCW),

in which SCW denotes the supercritical water solvent. The rate of this pseudodesteaction
is defined as the ratof consumption of hydrogen. Hydrogen releaseditu from the reactor
surface is accounted for in the overall reaction kinetics. The activation energy for the homogeneous
oxidation reaction is estimated to be 96.4 kJ'm{8] This value is comparableith the activation
energies obtained for other small fuel molecules.
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COMBINED (ELECTROCHEMICAL) CIQ/OZONEi A PROMISING METHOD FOR WATER
DISINFECTION?
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Boron doped diamond (BDD) electrodes have shown having a large oxidation potential that
could favour their application in special disinfection technolodiesase of chloride containing
electrolytes, they are able to produce ozone and, Gliiecies. Nowadays, chlorine dioxide is a
disinfectant of special interest because it produces disinfectioprdolucts at lower extent
compared to active chlorine spesi The CI@ generation is more efficient when chlorite solutions
are electrochemically treate@ven at very low chlorite concentration level [1].

Against this background, at mM concentration ranga@orite solutions Roth) and ozone
solutions (obtainedby using aSanderozone generator) were reacted at room temperature. CIO
concentration was analysed usingpecord 40spectrophotometerAfalytik Jeny. The reaction
schemeis predominated by the formation of radicals [1]. Unforteha chlorite is only partially
reacted to chlorine dioxide. In particular, chlorate is an undesirable inorgaspcodhyct. In
addition, special chlorite electrolysis experiments were carriedsbgdived and undivided cells.

The lecture presents tyail results of electrochemical and chemical experimentscigfficy of
reactions in terms of yield are presented

! . o9 and discussed. Maximum conditions exist
35 . O— 13 (Fig. 1 with recalculated values
5 o regarding dilution conditions).As a
T 25 = significant result, ways for ¢arging
B 20 1 5.9 | E chlorite conversion rate to chlorine
2 | — £ dioxide are shown for the chloritezone
% e | 45 & reaction. Results have a very good
a 15+ 8 & g potential for developing a new
- + 1 'EE technology for process water and
o® ® Poak height ® 05 O wastewater disinfection.
05 1e? 5CI02 " Figure 1.: Chlorine dioxide formation (re
o® . . . . 0 calaulated) in supported ozonation (3.26 mM
0 1 2 3 4 > chlorite solution, room temperature).

Mol ozone added per Mol chlorite
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OZONATION-ASSISTED TECHNOLOGIS FOR TREATMENT OF PROUCED WATER
FROMOIL AND GAS INDUSTRY
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Crude oil or natural gas extraction requires large quantities of water. As a result, during the
processing of the hydrocarbon, reject streams named produced water (PW) are genbosted
composition is complex and highly varlalllependingon location [1]. The type and concentration
of the disolvedcontaminants have a large impact on the most appropriate treatment regheed
use of AOPs allows mineralization adfispersed and dissolved hydrocarbgmesented in PW
(BTEX, PAHSs, organic acids and phenols as most representative ones); however, thef type
constituents removednd the degree of removal can vary greatlgach technologyso that it is
important toidentify potential treatment technologies for a given applicd@pnOzone (Q) is one
of the most powerful oxidants used to assist the mineralization of organic contaminants from
wastewatembut, even ifozonationhasbeen well established for waste treatment, few applications
has been reportddr PW. Here we presentiffierent ozonatiorassisted technologies as an effective
tool to be included as a partaf integratedreatmentolution for the PW polishing

The complexity oPW has been simplified bgimulation of asyntheticwastewatecomposed by
different groups of compounds: toluene, xylene, naphthalene, plamblecalcitrat molecules as
acetic propionic and malonic acid dissolved in seawater. Ozones- IO, Os-Fe (both
homogeneous and heterogeneous) andJ®-(TiO,) combinatios were tested, the ;&H,0,
system being the most efficient in the TOC remoVhk effectiveness of ttezonebasedxidation
proceses was &aluated by analysis of global TOCOD, BOD;, toxicity and more specific
parametersuch as pollutants decaymexfter 2 hours of reaction

We found, for these specific waters, that single ozonation led to a TOC removal in a range of 10
30% depending on the sQlose, corresponding to total or partial removal of BTEX, PAHs and
phenol, while acids remained in the sa@at TOC removal was enhanced slightly (up to 35%)
when Fe (either homogeneous or heterogeneous) was added to the solution, observing a partial
acids degradation. Combination 0§-8,0, led to a great improvement in the TOC removal in a
range of 30 to 60%vorking at free pH (nhamely pH = 4.8). In this case, total removal of BTEX,
PAHs and phenol was observed, while acetic acid was reduceccdo59%. Subproducts of
oxidation such as formic acid were also observed. Optimal conditions, in terms of TOC Iremova
andHO,consumption, were found at pH = 10ofobtain
O3 production and 1500 ppm of,8, compared to 57% when working at free pH with the same O
production and 2000 ppm of,8,. That is, an optimal pH not only can improve both TOC removal
and mineralization but also allows diminishing reactant consumption.
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Reactive azo dyeshe most used synthetic dyes in $wtic-cotton textileindustries, aré&known
to have carcinogenic and mutageeffects Biological treatmenbf textile dye effluent iswot only
technicallyfeasible anecofriendly, but alsgorovides a cost effective alternatipde2]. However, it
comes short inreatment ofreactive dyes irtextile wastewaterslue to presence of refractory
organics On the othethand, ozonation ia promising methodn degradingmany toxiccomplex
organic compoundgyet it is still not practical for chloride rich textile wastewatdug to formation
of intermediatetoxic chlorinatedcompounls [3,4]. In this studyuse of divalensalts (NaSG) as
electrolyte in the reactive dyeing process to replace NaCl was evaluated foroaopation
biological treatment configuration. The aim was to decrease oxidation of chloride to chlorine and
thus control formation of refractory/toxic omgas in the following ozonation process. For this
purpose, ozonation was applied to both chloride and sulfate containing raw textile wastewaters
Subsequently activated sludge biological treatment was carried out for batham&ted raw textile
wastewates. Treatment performances for ozonation and biological treatment processes were
evaluated by monitoring toxicityD@phnia magnaand Microtox), oxygen uptake ratio (OUR),
biological oxygen demand (BOD), color removal, chemical oxygen demand (COD), wdaicr
carbon (TOC) and total organic halogens (TOX). After ozonation, due to the formation of
chlorinated halogens, toxicity increased in chlomdataining raw textile wastewater. As a result,
biodegradability decreased and inert COD concentration itodically treated wastewater
increased. In contrast, toxicity level of sulfatentaining raw textile wastewater decreased and its
biodegradability increased following ozonation. As a result, much faster organic degradation anc
much less inert COD conceation were achieved after biological treatment. Results indicated that
pre-ozonation biological treatment system may be economical for detoxification and advanced
treatment of textile wastewaters if sulfate electrolyte is preferred in reactive dyeing baths
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A BIMETALLIC FeCo/SBA15CATALYST IN WATER
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Nowadays, synthetic dyes have been widely employed in textile, pharmaceutical, and food
industries[1, 2]. Azo dyes cover more than half of the dye producfgn andthe dischargef
thesedyes usually proded great damage to the eemvironment[4]. Moreover, these dyes are
mostly biorefractory and their degradation intermediates may be more toxic and carcin@jenic
Therefore, ils an emerging challenge for efficieemovalof azo dyes and momowerfulmethods
are urgentlyrequired[6]. To the best of our knowledge, therefasv report on theheterogeneous
catalytic ozonation usingimetallic iron and cobalt supported on SBA (FeCo/SBA-15) catalyst.

In this studythe FeCo/SBA-15 particlesvere preparedand applied for the catalytic ozonation to
remove Orange Il in water
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Figure 1.: Comparison of Orange Il removal efficien@); Stability of theFe-Co/SBA-15 catalyst(b) (Co =
100 mg/L, [Q] =9.8 mgL, Q =30 L/h, [catalystj=5.g/ L, T °G, pF27D) ENor I2ars represent the
standard error of the mean for three replicates.

As can be seen from Figuréa), the decolorization rate of Orange Il with bimetallic catalyst
(0.2302 mift) was apparently higher than those of monometallic catalysts (0.1595 forin
Fe/SBA15 and 0.1800 mihfor Co/SBA-15). Specificallythe leaching concentration of bimetallic
catalyst was much less than that of monometallic catalyst. Eeitgawas 0.21 mg/L for Fe/SBA
15 and Co leaching was 0.16 mg/L for Co/SB3, while the leaching concentration of Fe and Co
decreased to 0.05 mg/L and 0.03 mg/L respectively vee@o/SBA-15 catalyst was appliedn
addition, the removalefficiency wasover 99.0% after 4 cycleqFigure 1(b)) confirming the high
activity and high stability of F€0o/SBA-15, which appears as a promising catalyst for dye waste
water treatment
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During the last decade, there is an increasing number of industrial applications based ol
photocatalytic materials oriented mainly towaadis purification including seltleaning concretes,
photocatalytic cements and paints or indoor air purification systems. Although photocatalytic
applications for water purification are fewer, there is an increasing interest on using photocatalysis
for water treatment. The production of new photocatalytic materials that enter the market
necessitates the use of a reliable and reproducible test method for the evaluation of thel
performance with relevance to water purification. Until now, only two ISO stdadae available
for assessing the photocatalytic activity of surfaces with regards to water purification [1,2]. In this
frame, a new European standard for testing water purification performance of photocatalytic
materials is under development by the B@an Committee for Standardization, Technical
Committee 386 APhotocatalysiso Working Grourg
evaluation of the performance of photocatalytic materials in water purification is based on
measurement of phenol degrada with UV irradiation under controlled conditions. The proposed
standard method is applicable to materials in form of powders (suspensions in water, slurries). Th
method has been evaluated in a round robin test within CEN TC386/WG3. A commergial TiO
photocatalyst (CristalACTi¥" PC500) and the NIST SRM 1898 Titanium Dioxide Nanomaterial
(reference material) were tested by seven laboratories in replicates following a specified protocol
Evaluation of results was based on the observeddidsr rate anstantsk of phenol degradation
as well as on the ratidg/ky of the commercial vs the reference material. All tests (N=38) using the
two photocatalytic materials gave observable degradation rates (k > 0) and ¢&jpslk These
results indicate thenet hodds potenti al for assessing th
comparative evaluation with a reference material. A description of the proposed standard metho
and the detailed results of the round robin evaluation are presented.
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