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WELCOME ADDRESS

The European African Asian Austraiazian Group of the International Ozone Association is organizing an Intemational Conference &
Exhibition entitied Czone and Related Cxidanis 1o Meet Essential Human Meeds - Uses for Agri-Food. Industry, VWater and Heafth in
Toulouse, France: This event continues a long series of successiul conferences arganised {o provide an international forum for all
concerned with fundamental, engineering and applied aspects of oxidation technigues invalving ozone and related oxidants. It is
hosted by the Ecole d'Ingénieurs de Purpan

The world's population is growing by about 80 million people 3 year and will reach & billion by 2030 with 60 % of urban dwetlers
Together with population growth and urbanisation, growth in globalisation and wealth is forcing rapid changes such as industrialisation
and extensive agriculture, these last in association with rising living standards and changing food and water consumption patterns.
This unprecedent expansion poses an armay of crifical challenges related fo the sustainable use of natural resources for provision of
basic human needs such as safe drinking water, food. energy, maierials. while protecting the environment and human health through
adeguaie confrol of pollution discharge and deveiopment of green processes for the industry fields of agri-food, production &
transformation process, energy and water freatment. This event will provide an overview of the current state of knowledge and latest
advances regarding the use of czone and related advanced cxidation systems for providing solufions to meet these goals

The upcoming conference will host experts from all over the worid fo present and discuss the fatest advances in knowledge and
technology regarding the use of ozone and related advanced sxidation systems Tor providing selufions to Mest Essential Human
Meeds in Agri-Food, Industry, Water and Health.

VWe would like to express our gratitude and thanks to all of you who contributed to make this event possible: Ecole d'ingenieurs de
Purpan, authors, exhibitors. sponsors, Assocation’ members, chairpersons and members of the Committess.

We wish vou 3 very enjoyable and fruitful Conference
On behalf of the I0A-EAG Organising Committes,

Achim Ried

|0 A-EAG President
The Organizer and the Host
l The International Ozone Association is a
non-profit  organization dedicated to the
( development of educafional and scienfific
J aclivities to respond at the best to the needs
E & G of imdustry and research community in the
field of ozone and derived oxidants.

The Ecole d'ingénieurs de

PURPAN

{Purpan Engineers School)

B— has strong agricuftural and

: . historical rocts going back to
fomip @ ingdAnimara 1819, Our researchilecturers

are strongy Involved in helping siudents during bolh lectures

The Associafion operates through three Regiona! Groups. The
EA.G Group manages membership and develop activities in
Europe, Aftica, Asia and Auslralasia:

Since its foundstion in 1973, the 10A |5 at the forefront in

connecting professionals around the oglobe involved and
interested  in  ozone-related issues  including  scientists,
researchers, enoinesrs,  system  designers.  technologists,

equipment manufacturers, consultants. users and members of
governmential agencies.

Typical topics covered in the aclivities program are ozone
generation, secondary oxidant generafion, gas mass ftransfer,
chemical reactions of ozone in gas and liguid phases, enginesring
aspects, waler freaiment for disinfection and pollutants removal,
gridation for food processing, for pulp bleaching, for products
manufacture and conditiening, development of analhtical
procedures and materiais, development of equipments for czone
use, development and applications of advanced oxidation
processes, safely and healih effects:

For more infermation, please visit www.ica-ea3g.orm

Commitiees

= Programme Committee

and fieid trips. Cur educational philosophy for individual success
is based on personal mentoring.. Gu teaching staff is involved in
cansulting activiies. PURPAN's. [aboratories and research
teams develop scientific programmes designed to meet the
expectations of businesses. PURPAN's excellence in this ares
is one of itz main strengths. Our strong infernational presence is
based on exchanges with numerous pariner universities.

El Furpan belongs to a consorfium of 4 Engineering Insfituies,
called the FESIA Fedération des FEcoles Supéreures
d'ingénieurs en Agricutture, whose other members are ESA in
Angers, I1SA n Lille, and ISARA In Lyon. They all offer the
possibility of building the same Engineering's level curriculum
{French Dipldme dingénieur correspending to a Masters
Degree) in different areas. Agriculiure, Agribusiness, Food
Industry, Environment and Land-use planning. Cur Enginesring
degrees Qive access to PRD programme and are fully
accredited by the French and International standards

For more informaficn, please vis# ittp: 'www. purpan.frien.

M. Roustan, Chair (INSA Toulouse, France), B, Rice (RICE International Consulting Enterprises, USA), G: Chan (Universite, Hong
Kong), A Pascual (AINIA Spain), ©. ©'Donnell (Irstand), T. Curran (Ireland), F. Violleau (E] Purpan, France), S Balg (Degrémaont,
France), Z Do-Quang (Suez Environnement, France), £ Marfin (Veolia Environnemeni RI, France), H Debellefontaine (INSA
Toulouse, France), W. Blogosiawsid (National Marine Fisheries Service, USA), M. Cneby (MWH, USA), S Fierson (Plerson
Process Technology, USA)L

= Organising Commitiee

5. Baig (Degramont, France), L Bedos (El Purpan, France) A Lasalmonie (I0A-EALG. France), A Ried (Xylem Wedeco, Germany),
F. Violleau (El Purpan, France), ¥. Chevelu (Alphatech. France), J-5 Pic (INSA Toulouse France), J. Albet (ENSIACET. France),
M-H Manero (1UT, Universite Toulouse 3; France), G. Altounian (Aquazon, France)
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SPECIAL ACKNOWLEDGEMENTS AND CONTRIBUTIONS

The success in the organization of this event results from the strong Invelvement of many individuais and from the

generous contributions of corporate sponsars

The Organizers wauld like herewith to acknowledge the suppart given by the following partners:

WEDECO

a xylem brand

waw_ oy lemwatersolutions com

IRJEP

www, alrsepcpd.com

www airsepcpd com

WWW.OZ0nid com

W [NDUSTRIAL

A Chart induitries Comopany

www. segual com

www.chartindusiries.com

(ROBAL SECLIRITY SYITEM

www_alphatech-technologie com

SEQuAL

* Purpan Engineers School {France)

Conference Host

= Xylem (Genmany)

General Sponsor, Exhibitor

We have accepted the challenge of the 21™ century. With the WEDECQ brand for
Y disinfection and ozone oxidation, weown the advanced technologies for
chemicalk-free and environmentally friendly treatment of drinking water, wastewater
and process waler as well ao further industrial freaiment processes. The broad
outiine of our business i to realize the best possible solution for mankind and the
environment, as well as the most economic solution for our clients.

Committed, highty gualiied experis in the research & development, production,
gales, commercial and technical opérations and cusiomer service departmenis all
contribute to the brand's slccess.

& Airsep Corporation (USA)

Sponsor (Coffee breaks), Exhibitor

Maximize czone generator performance and life expectancy with AirSep

PSANVSA Oxyvgen Generators that produce oxygen fiow rates from 0.45-3755
KGIHR. With over 28 years of experience AirSep sysiems offer the best, efficiency,
value and perormance in oxygen production

*  (Ozonia (France)

Sponsor (Delegate bags), Exhibiior

DZONIA i= the world leading supplier of OZ0ONE. QZ0ONIA provides equipment and
systems for municipal and industrial disinfection as well as oxidalion appiications.
It= product range includes for example siandard ozone equipments and furn key
plants.

s Chart Industries (USA)
Exhibitor

Bulk and packaged industrial gas
customers throughout the word rely
on Chart for solufions that increase
gfficiency and revenues while reducing
costs. Whether you are a distribufor of
cryogenic gases or an end user with a
particular cryogenic application, thers
i 8 Chart product to meet your needs. And Chart empioyees
have the skills and production capabiliies fo help with even the
maost challenging applications.

= Alphatech {(France)

Exfibitor

Alphaiech was cresie to answer the requirements of hygiene of the sir and waier
always more important in food-processing indusiry

We propose vou 2 veny effecfive, reliable, economic solution and which aliows vou
to delete or o decregse considerably vour coniaminations in bacteria. viruses,
yeasts, molds, spares. and mushrooms

The pzone allows you to guarantee the cleanliness of your premises and of your
zone of production; without traditional chemicals, by profecting fhe environment
and by realizing important energy savings
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GENERAL INFORMATION

= Language
The official language will be English.

= Conference venue
The Conference venue is Ecole dngénicurs de Purpan, 75 voie du TOEC, BP 57611, 31076 TOULOUSE Cedex 3

Urban Transport

«  Access from the centre of Toulouse Subway line A direclion «Basso Cambos, stop station =Aréness, connection
to Bus nE4 direction «Colomiers Lycée Internationa |, stop «Grande-Bretagnes.

= Access from PURPAN area Bus nB4 direction «Aréne s», stop «Grande-Bretagnes

Pubiic fransportation
«  Bus nT4 www tisseo fricites/defaultfiles/Tissen _hivedweb pdf
«  Bubway www lisseo fiisites/defaulifiles Tisseo_hivMETR Oweb pdf

(Official website of the Toulouse Tourism Office; www.uk toulogse-tourisme.com

= Registration categories
Thers are 7 categories of registration and associated fees as follows.
« = [OA or Furpan Member— Full registration
« = Non-member — Full registration
« = [0A or Furpan Member Student — Full registration
« = Non-member Student — Full registration
« = Conierence dinner
= = Technical Tour
= = Accompanying persan

The full regisiration fee covers scienfific sessions, electranic proceedings, absiracis book, lunches, refreshments and city guided tour.
& special discount rafe is available for |10A members. Valid student 1D is required for student registration Additional registration Is
required for the Conference dinner and technical four

The registration for the Technical tour is opened to accompanying persons and guests.

The Accompanying person package includes the pass Tor guided city tour and the conference dinner registration

> Registration desk
It will e opened during the conference as Tollow:

+ Monday, June 4 §30—18:30

* Tuesday, June 5 830 —18:00

« Wednesday June & E30—-12:30
> Badges

The wearing of 28 bedge is compulsory inside Purgan building. They are necessary o access all scienfific sessions and the city auided
tour.

= Coffee breaks

Complimentary coffes and drinks will be available at the scheduled break ime.

= Lunch breaks
Each day, lunch will be offered in the same building as the conference

= Liability and insurance

Registration for the Conference implies that the delegale agrees thal neilher the Organizers assume any fiability whalsoever
Delegates are requested to make their own arrangements for medical, travel and personal insurance.

= Disclaimer

The Organizers may at any time, with or without giving notice, in their abselute discretion and without giving any reason, change the
Conference programme and withdraw any invitation to attend. In any case, neither the organizers nor any of their officers employees,
agents, members or representatives shall be liable for any loss, fiabilily, damage or expense suffered or incurred by any person, nor
will they retum any money pald to them in conneclion with the Conference uniess they are satisfied not only that the money in
guesfion remains under their control, buf also that the person who paid it has been unfairly prejudiced (as to which the decision shall
b2 in their sole and unfettered discretion, and when announced, final and conclusive).
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GENERAL PROGRAMME

The three-day conference will Teafure scienfiic and bechnical presentations, poster presentations with infroduction platform
discussions and networking opporiunities. Mear 50 presentations were selected by the Programme Commiitee and aranged

according to the following sessions:

Monday 4 June

Bh3o Regisiraticn Opening

Sn30-10h30 Introductory Conferences and Exhibition Cpaning

10h30 Coffes break

1Th00-13n00 Session 1. Agri-food applications

13h00 Lunch

14h30-16h30 Session 2 Drinking Water Production

16h30 Coffes break

17Th00-18h00 Session 3. Agr-food applications (cont'd) and Poster exhibition

Tuesday 5 June

Bn30-10h10 Session 4. Treatment of industrial wasiewaters

10h10 Coffee break

10h40-12n30 Session 5. Poster session: oral infrodudlion and exhibilion

12h30 Lunch

14h00-15h50 Session . Fundamenials and engineenng

15h50 Coffes break

16h20-17h20 Session 7. Micropollutant removal in urban wastewaters
18h00-20R00 Gulded city tour (Deparlure 17h30, meeting point Danjon du Capitole)
26h00 Conference dinner — Brasserie Les Arcades

Wednesday & June

Gn30-10n00 Session & Urban wastewater treatment

10hOD Coffes break

10R30-11020 Session 9 Sludge management

11R20-12R00 Closing cersmony

12h00 Linch

14h00-18h00 Technical tour Wastewater Treatment Plant of Haufe Vallée du Touyre af Larogue-d'Dimes

= Publications and scientific awards

To encourage young researchers, the Frogramme Committee will sefect and award a prize to the best paper presented by a docioraie
student during the Conference All accepied papers will be printed in the conference proceedings that will be handed out fo
participants at registration. Afler the conference, the ediiors of the Ozone: Science & Engineedng Joumal will make the Tinal selection
amaong the papers presented Tor possible publication in this 10A peer-reviewed joumal

= Conference dinner Tuesday &, 20h00
Special registration required

Combining the luxury, the confort and the highest cuisine that characierize the
greatest Parisian Brassefies, the Arcades lounges are set in the magnificant
“Place du Capifola” in Toulouse. Whether for a group or an (ntimate meal,
three thirties-siyled rooms, with the same typical velvety charm, are awaifing
you Seven days a wesal, for lunch and dinner, Les Arcades will proudly delight
you with thelr re-design of the most classical dishes of French gastronomy,
regional speciglities and fiavours of the sea, This traditional Brassernie conceals
thousands of refined pleasures

Brassarie Les Arcades

14 place du Capitole - 31000 Toulouse
Fhone +33 (0)5 34 44 1520
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= Cultural tours: Heritage Walk, Tuesday 5, 18h00-20R00

The organizing Committee booked a guided four especially for congress paricipants and
spouses for Tuesday 5, 18h00 - 20h00 just before the Conference dinner. The mesting paoint Is
Donjon du Capitole. Transfer will be organized by subway from the Conference Centre for the
delegates

This two-hour walking tour «Heritage Walks will show everything you need fto know fo
undersiand the identity of the «Fink Citya

For your first visit to the city, this tour gives you a complete overview of the main sites and
monuments. During the walk you can admire the Capitole (Town Hall) as you walk past it, the
Saint-Sermin Basilica, a large number of churches and private mansicns and, along the
Garonne, some splendid views of Toulouse’s flagship monuments. This tour inciudes entrance
at the Jacobins. The Jacobins of Toulouse, situated in the city center, s constituted of a church,
a cloister and a convent. The site, completely made out of bricks is considered as masterpieces
of gothic art from the Languedoc region from the XI1I" century and XIV" century. 1t is part of the
lisfing of the ways to Sanfiago de Compostela:

After the visit. the group will dine in the typical restaurant Brasserie des Arcades nearby

Reqisiration is included in the full registration package Tor delegates and in the accompanying
person pass. Wearing of walking shoes is recommended

The Teurist Office of Toulouse offers a wealth of Enafish guided fours that you can book online See all detzils at
hitp v Uk foulouse-fourisme. com/sights-and-visiits.

= Technical Tour: Wednesday 6, 14h00-18h00
Wastewater Treatment Plant of Laroque-d'Olmes, Ariége

Special registration reguired.

Al the heart of a small area traditionally dedicated 1o the fexiile industry, the nver Oufre
suffered significant poliution, generated especially by the daily releases of dyes To mest
the discharge standards. 11 companies and & towns have formed the Association
Syndicale Libre de ma Haute Vallee du Touyre (Free Trade Union of my Upper Valley of
Touyre) to build this wastewater reatment plant with a capacity of 120 000 population
equivalents.

The water system selected to simultaneously freat the Industnial effluents and urban wastewalers
include three compliemeniary processes: a biological treatment of exiended aeration type fed with
pure coyoen, sand fitration and final ozonation. The objective of this facility, designed by Degremont,
iz to meei regulatory reguirements by treating poorly biodegradable indusirial efluents resuiting from
the massive use of dyes and finishing in the texdile industry. The mazimum flow raie of 25000
m3id The discharge standards are sef at 125 mo/L for COD and 100 mg/L of platinum-cobalt color
The advaniage of oFone used for the first time in discolorstion in France, s also to reduce non-
biodeoradable pollution without generating sludge Ozonation invelves 30 ko'h of ozone generated
with 250 kg of oxygen The ozone contacior comtains 3 compartments in series {o provide 40
minutes of contact ime. The off gas is injected info the biclogical tanks using low pressure ventur
system

This tour will depart from and refum to the Conference center. Special registration will be required.
The Tee will include bus fransfer.

Visitors will have to provide copy of ID card or passport one month prior to visit \Wearing of trousers
and closed-in walking shoes is recommended.

The Crganisers resenve the right to cancel or limid attendance a3t any four with monies refunded subject to minimum and masimum
registration numbers.
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SCIENTIFIC AND TECHNICAL PROGRAMME

14h30-16h30

Monday 4 June 2012
9h30-10h30 INTRODUCTORY CONFERENCES AND EXRHIBITION OPENING
Conference opening
Sh30-9n50
A RIED [0A-EASG President
Food and Health and Food Safety: Current and Future Trends
9h50-10h10 J DAYDE Dwector of Research st the &f Purpan, Faciiiator Fole Food Health Safety Heafth (FASS]
and Vice-Charman of the Competitiveness Clister Cancer-Blo-Heafth,
ADh10-40R30 Challenges to meet essential human needs: Why and what for ozone and related oxidants can serve
= BAIG and M. ROUSTAN 104 Past President and 104-E4;G Vice-Fresident
10n30-11R00 Coffee break
11h00-13h00 SESSION 1. AGRI-FOOD APPLICATIONS — Chair: Daniel Smith
1.1 Study of the decomposition of pesticides by ozone: Innovative application for the treatment nr_
11h00-11h20 downgraded loaded seeds
M. BOURGIN, J ALBET E VIO EAU (France)
1.2 Use of ozone in the control of soilborne pathogens and plant parasitic nematodes on tomato and
11hZ0-11h4D eggplant
A CICCARESE, M. GALLG N SASANELLI { MANCINI F CICCARESE (Htaly)
11h40-12h00 1.3 Investigation of potential ozone application in the processing of lettuce for pre-packed salads
PJ SOLAN A GEEILL?‘ BK TWARI C ODONNELL TP CURHAN[IE&]EHU LE)
1 A Stuﬂy of t!m post har'.'est trﬁannent of oranges mth orone and UV as an altemahve to the use u«f
12h00-12h20 chemical fungicides {imazalil)
A CANUT A PASCUAL M VILLAIBA J SALAE R SABORIT (Spain)
12h20-12h40 Discussion
1.5 Ozone therapy of allergic rhinitis
12h40-13h00
T BARKHOTKINA R TOMASHEVSHY (Ukraing)
13h00-14h30 Lunch

SESSION 2. DRINKING WATER PRODUCTION —Chair: Tom Curran
2.1 Upgrade of Conventional Water Treatment Plants with Ozone to Reduce Formation of Chlorinated

14h30-14h50 Disinfection Byproducts
M ONEBY J H BORCHARDT, R LIN (U5A)
2.2 Ozone automation challenges and solutions
14h50-15010 K1 RAKNESS (USA)
15h10-15R30 2.3 Bromate formation mitigation in an Australian water high in bromide
C. JAKUBOWSKI C. CDWAV{Mstralja]
2 4 Inn-:watwe mteuraled appmﬂch based on differential metabolomic profiling and estrogenic activity
testing to reveal and identify biologically active by-products of estrone-sulfate after ozonation of drinking
15h30-13h50 water
M _BOURGIN G GERVAIS E BICGHON J.P. ANTIGNAC, F MONTEAL, G LERDY | BARRITAUD.
. CHACH.GNDN v HMGRAND F_RGEHE B LE BIZEC {France]
15h50-16h10 2.5 Application nf oxidation processes !ur membrane Touhng l:nnl:ml in seawater
Y PENBU S ESPLUGAS 5 BAIG (Spain, France)
2.6 Ozone disinfection efficiency of resistant microorganisms assessed at a drinking water treatment
18R 10-16h30 plant by combining inactivation kKinetics and computational fluid dynamics
P TALBOT, L MARTINELLI 3 TALVY £ CHAUVEHEID, B HAUT (Belgium]
16h30-1Th0D Coffee break

TTh0-19h00

SESSION 3. AGRI-FOOD APPLICATIONS (Cont'd) —Chair: Frédénc Violleau

1Th00-17h20

17Th20-1Th40

3.1 Effect of ozone treaiment on microorpanisms viability evaluated by flow cytometry and plate count
technigue

E SARRON. T. AUSSENAC, N. COCHET, P GADONNA-WIDEHERM tFralTL'EJ

3_2 Catechin in tea seed mt from {:ameﬂ.'a pleifera Abel
J SINGKHONRAT N SUEALEK (Thalland)
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17h40-17h55 3.3 Disinfection of plastic pockets for food packaging with ozonated water
Yann CHEVELU (France)
3.4 Disinfection of atmosphere and surfaces with some gaseous ozone
Moty Yann CHEVEL U (France)
18h10-18n15 3.5 Decontamination of treated wheat seeds by ozonation
L ,ﬂﬂNG C.COETE T ﬂUSSE.‘uAC{anc&J
3.6 mwestamlmn of the potential use of ozone as an alternative to chemical treatment of medicated straw
18h15-18h20 PJ SOLAN V. VALDRAMIDIS, C. ANDRONY, B K TIWARI C ODONNELL G. OWENS. A G M. SCANNELL
TF' CUERAN flreranﬂ Franf.r-_' LIK]
18h20-18n25 3 T Total unsatm‘ﬂuﬂn ﬂ' U] as cuntrﬂd meihnd fur ﬂzﬂne 5 faﬂ{:uﬂn wﬂh vegetahle mls
P GUERRA BLANCO, T. POZNYAK, | CHAIREZ, | CORDOVA R (Mexico)
18h25-19R00 Poster exhibifion
Tuesday 5 June 2012
Sh30-10h10 SESSION 4. TREATMENT OF INDUSTRIAL WASTEWATERS —Chair: Sylvie Baig
'4.1' ﬂecumpnsiﬁnn n;I”tn:ir. nrgaﬁix-:s in waste water nf_ Iim puip and paper induétnr by umnaﬁu-n and
Bn30-Bhad bicdegradation
J AMACOSTA CASTHIO T POZNYAK, B SILES ALVARADO (Mexico)
SRED-GR1D 4.2 Treatment of bio-recalcitrant wastewater by coupling ozone and activated carbon
T MERLE MH MANERD, .8 PIC. H DEBEL! EFONTAINE {Fram:e Saudi Arabia)
4.3 Oxidative regeneration nl.‘ tnluene saturated natural zenl-lte by gaseocus orone; effect of zeolite
Gn1G-9n30 chemical surface characteristics
S ALEMNDRO H VALDES MH MANERC C.A FZAROR (Chile, France]
4.4 Regeneration of coked zeolite by czonation
Sh30-0h50 S KHANGKHAM, © JULCOUR S DAMRONGLERD, C NGAMCHARUSSRIVICHAL MY MANERD.
H DELMAS (France, Thajland]
Sh50-10h10 Discussion
10N 0-10h40 Coffee break
10h40-12h30 SESSION 5. POSTER SESSION — Chair: Michel Roustan
10h40-10n45 51 Pﬁa_ndﬂumdahnn and photooxitation of phenylarsonic acid in aguatic solunﬂn
M_CFZAPLICKA ¢ BRATEK # JAWOREK (Poltand)
10hA45-10R50 5.2 Kinefic study of the process Ad / Ox to the removal of phenol using different operational variables
| ALEGRIA, J! LOMBRANA, F. VARONA, A MENDILIBAR 5. SALVADOR. J SANZ (Spain)
5.3 Petrochemical effiuents treatment via advanced oxidation process: reolites reactivity toward ozone
10h50-10h55 and 2, 4-dimethylphenol
W ABOQUSEACUD M H MANERO, J 8 PIC. H DEBELI EFONTAINE (France)
5.4 Advanced oxidation process in hospital wastewater treatment
10h55-11h00 M GONZALEZ LABRADA | QUESADA PENATE U JAUREGU! HAZ4A, C JULCOUR,
C ANDRIANTSIFERANA, M H MANERD, C. MARTIN. H BUDZINSKI E GENESTE © ALBAS! (France,
Cuba)
11h00-11h05 5.5 Computer Simulation of Advanced Oxidation Processes by Ozone and Hydregen Peroxide
A IGNATEV. A PRYAKHIN, V. LUNIN (Russia)
11R05- 1140 5.6 Effect of soil physical properties on the decomposition dynamics of phenanthrene by ozonation
J AMACOSTA CASTILL O, J. RODRIGUEZ. T PODZNYAK A GARCIA C. GOMEZ, | CHAIREZ (Mexico)
11h10-12h30 Poster exhibition
11h30-12h30 Exhibil cormer
12h30-14h00 Lunch

14h00-15h50

SESSION 6. FUNDAMENTAL AND ENGINEERING — Chair: Hubert Debellefontaine

6.1 Thermally enhanced UV/H,0; application to a high loaded surfactant effluent

14n00-14h20 ¥

J SANF. J1 LOMBRANA A M DE LUYES (Spain)

6.2 Screening of new catalysis for the development of advanced oxidation process combining ozong
14h20-14040 and zeolites or mesoporous materials

J VITTENET [ MENDRET, 5 BROSILLON, A GALARNEAL (France)
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6.3 Phenol oxidation in a semi industrial ozone pilot plant: the effects of some operating parameters

4NA01SR00 Aok | v HOANG, A BAK R MARION, O. POURRET (France)

6.4 Comparative analysis of the effect of pH on adsorption process of ozonation (AdiOx) for the removal
15h00-15h20  of phenol i
I ALEGRIA JI LOMBRANA. F VARONA, JSILVA, J. SANZ (Spain)

6.5 Catalytic ozonation of benzoic, phthalic and 2,4-dichlorophenoxyacetic acids in water: Effect of Ni0
15h20-15n40  concentration
D. MAGALLANES J | RODRIGUEZ T POZNYAK {Mexico)

15!14{]:1 EELEfI fiiér.usaibn

15h50-16h20  Coffee break
16h20-17h20 SESSION 7. MICROPOLLUTANT REMOVAL IN URBAN WASTEWATERS — Chair: Florencip Martin

7.1 Removal of micro pollutants from municipal waste water — already " State of the ant™7? (A review on
16h20-16h40 Europe’'s activities)
J MIELCKE A RIED (Germany)

7.2 Microcontaminant removal from municipal secondary efluents by ozonation

16h48-17h00
RF DANTAS A CRUZ B BAYARI, C.SANS. 5. ESPLUGAS (Spain)
1.3 Ewvaluation of advanced oxidation processes for the reduction of refractory micropollutants in
THieATR2e ooed wasiewater
S AESNAULT 8 MARTIN RUEL, B. BAIG, B HEINIGER M ESPERANZA. H BUDZINSK, C. MIEGE
M. COQUERY (France, Switzerlandj
17h30 Departure for the city guided tour
‘Wednesday 6 June 2012

8h30-10h00 SESSION 8. URBAN WASTEWATER TREATMENT —Chair: Achim Ried
: 'I'!-.‘l ﬁéiﬂnceﬂ Treauneﬁt of Tmﬂénr Efﬂ Lent ﬁiﬁh éiﬂﬂé

Sh30-8ha0 M. ONEBY (USA)

8.2 #.ss_eisinn WWTP effluent organic matter conversion during ozone and UVHO: treatment using
Sh50-9R10 multiple surrogates
W T M _AUDENAERT D VANDIERENDONCK, SWH. VAN HULLE, | NOPENS {Belgium)

2.3 Benefiis of czonation as pretreatment of membrane filtration

0 B_DOMENJOUD S. ESPLUGAS VIDAL S BAIG {Spain, France)

9R30-0h50 2.4 UVand UVIChiorine Advanced Oxidation Processes for food safety
F_VAN ESCH K ANDRE C. BICHEL (Netherfands, Germany)

9h50-10n00 Discussion
10h00-10h30  Coffee break

10h30-11h30 SESSION 8. SLUDGE MANAGEMENT — Chair: Michasl Oneby

9.1 Full-scale ozonation to reduce filamentous sludge at Klagshamn WWTP

10R3EA0NS0 = i sSON K JONSSON, J DIMITROVA (Sweden)

9.2 Ozonaftion Impacts on Waste Activated Sludge

105011010 £ KIANMEHR, W PARKER, . SETO (Canada, UAE)

11h10-11h20 Discussion
11h20-12h00 CLOSING CEREMONY

12h00-14R00 Lunch

14h00-18h00 Technical tour Wastewater Treatment Plant of Haute Vallée du Touyre at Laroque-d'Olmes

8116



ABSTRACTS OF PRESENTATIONS

INTRODUCTORY CONFERENCES

Conference opening
A, RIED. |GA-EAG Fresident

Food and Health and Food Safety: Current and Future Trends

J DAYDE Directar of Research af the Ef Purpan, Faciltator Poie Food Health Safely Heafth (FA3S)
and Vice-Chairman of the Competiiveness Cluster Cancer-Bio-Health,

Challenges to meet essential human needs: Why and what Tor ozone and related oxidants can serve
S BAIG and . ROLSTAN 104 Past Fresident and (QA-E4:G Vice-Fresdent

SESSION 1. AGRI-FFOOD APPLICATIONS

1.1 Study of the decomposition of pesticides by ozone: Innovative application for the treatment of downgraded locaded
seeds

M. BOURGIN, « ALBET E Vit I EAU (France)

Every year in France. seed prodocers must downgrade mare than 12,000 lons of seeds. These seeds are currently incinerated in cement factores
al seed producers’ expenses and non avadable Tor the processes of valorization of refewsble resomees, due lo their significant peslicide confent.
Conseguently, the guantity of peslicides present in the seed loading must be reduced before a subseguent valorization of the downgraded seeds.
The purpose of thi= work i thus to develop a process foir the decompasition of a large amount of the pesiicides present in the seed loading.
Ozonaticn was proved to be efficient in wasiewaler treatment for the removal of pestcides of inferesl, usually presenl in the seed loading
Congequantty, ozone was applied to soff wheat seeds loaded with Gaucho Bie® loading sdution, in 3 fixed bed reacior. The humidficalion of seeds
before ozonation, the conceniralion of czone i the inlet-gas and the ozonafton fime were revealsd to be the predominant factors to sccelerate the
kinelic of degradabon of pesticides in the seed loadings. In oplimal conditions. peshcides were successfully decomposed (respectively 98 and 90 %
for the degradation of imdacltoprid and eierlanol, wathin 96 min of treatment) The kinelic laws for the ozonation resctons of imidacloprid and
biterianol were also determined and the parfial orders of the reacton were 1 for both ozone and the pesiicide. The subsequent applicalion of this
process for the freatment of ofher loaded seeds showed good degradabion yiekds for all the studied pesticides and demonsirsted the interest of such
a process for the removal of pesticides on loaded seeds

1.2 Use of ozone in the control of soilborne pathogens and plant parasitic nematodes on tomato and eggplant
A CICCARESE M GALLO N SASANELLI I MANCINI F CICCARESE (italy)

According to the necessity to find new eco-compaiibde control metheds, agamst saibome pathogens and plant parasiic nematodes . as required by
the guidelines of European Community on lhe wse of pesticides on agricoliural crops, two expenments were camied out o verify the efiicacy of
ozone freatments, as gas and/or ozonaled water, against the sol bomne pathogens Byvrencchasis voopersicd and Verficilim dahliae and the roof-
kmot nematode Meioidogyns incognis on lomato and eggplant, respeclively. In boliv expenments ozone treatments significantly reduced rool gall
ndex and soil nematode populalion density in companson to untreated controds. Also severity of symptoms of the dizeases caused by £ yoopersics
and V.dafilise were significantly reduced

1.3 Investigation of potential ozone application in the processing of lettuce for pre-packed salads
FJd S0LAN A OREILLY, 8K TWARI C O DONNELL TP CURRAN (lrefand, LIK)

The minimal proceszing of leluce {Lacfuca satva) and oiher vegetables used for pre-prepared “salad mix make il dificult to ensure that these fresh
produce are s3e for consumers. Chlonne-based cleaning agenlz &e widely used o sanitise prodece and reduce microbial populations. Howeer,
chloring = -not without its drawbacks, i.e the imided efficacy of chlorine-based agentz; residual chiorinsted ocrganic compounds with polential
carcinogenic action and the limied antimicrobial eficacy oulside of pH range 6-7.5 Thus there iz 3 need lo investigaie the effechveness of
altemative cleaning fechniques. Ozone has been recognised for years a3 a highly efficient cxidising agenl with no gk of residues post treatment
The ohjeciive of this comparative study was ioinvestigate the physical effeciz of czone on chopped lethuce. Leltuce leaves were subjected 1o fhres
wash treatmentz, A. convenfional chiorine rinse (100 ppm) B. ozone-in water (2 4 ppm)-and C. control (waler), over a 14 day period (fypical shelf
e}, The physical parametiers measwred included colour, pH, and texiure, while the microbial anabyzis involved using the wabie plale count method
of enumerating microbes. Prefiminary results indicate thal ozone freatment offers an allemative safe method for sapitizing fettuce. No significance
difference was observed in the texiure of the lettuce throughout the duralion of the study. A shghtly elevated pH was observed in the czone trealed
samples towards the end of the 14 day period. Az sxpecied there was a notable lightening in the colour of the ozone reated leffuce leaves: with
penpheral brovning of {he leaves reconded in the laler slages of the study.

1.4 Study of the post harvest treatment of oranges with ozone and UV as an alternative fo the use of chemical fungicides
(imrazalil)
A CANUT A PASCUAL, M VILLALBA J SALAS R SABORIT {Spain)

Post harvest reaiment of citnes in the handiing, processing. storage and marketing faciliies rely on the application of chemical fungicides such as
imazsll an {he surface of the fruils in order to exiend the shell life of the product to avoid fast fruil decay due to blue and green mouids.
Meverheiess these operations: imply the resence of fungicides in the wash walers discharged and on the surface of the oranges -sent lo the
markets Envirenmental and food safely concerms and @ growing demand of oranges compleiely free of residues of pesticides:push Tor the
development of greener and safer alternalive post harvest treatments. This sludy compares. st piol scate. the =fficiency of using ozonaled waler
followed by UV radiation as post harvest treatment of oranges in front of using fungicides Considering fthe resulltz obiained it i= concluded thal the
use of ozone and UV 1= a= efficienl as Imazalil in preventing mould formation afler 21 days of conservation of the oranges afler the reatmenl (14
days al 5°C and 7 days at 21°C) withoui any deleterious ffect on the quality of the fruits

5.7 Ozone therapy of allergic rhinitis
7. BARKHOTHINA, R TOMASHEVSKY (Ukraine)

In this arficie are presented guesfions of an efiology 2nd patogenesis dllergic thinosinusilis. The characlensiic of a cument stats of medicamenious
freatment of the aiven pathology is given. Are presemted owm schemes of diagnosiics and Featmen! aliergic rhinosinusifis vath use of vanous
iechnigques ozone therapy
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SESSION 2. DRINKING WATER PRODUCTION

2.1 Upgrade of Conventional Water Treatment Planis with Ozone to Reduce Formation of Chlorinated Disinfection
Byproducts

M. ONEBY, J.H BORCHARDT, R LIN (LESA&)

“A Calformia waler agency (Agency) inlegrated an ozone disinfection process into an e::lsmﬂg conventional freatment frain thal produces pfutatﬁe
veater for several communities in Southem Califormia In the polable waler freatment plant upgrade. ozone replaced chioiine gas 2= the primary
diginfectani  Infermediate ozone was selected, followed by biologically-active carbon filiers. A comparizon of & years of disinfection byproduct data
514 years prior bo ozone and 24 years after, indicates a 37% to 713 drop in TTHM formation amongst four exisfing sample siles in fhe distribution
syziem. The new process treatment train has enabled the water agency to meel reguiated disinfection byproduct imits for regulated trihzlomethane
{THM} and haloacetic acid (HAA) compounds al all sample locations in the respective distribution sysiems as required by the Slage 2 Disinfectanis
and Disinfection Byproducks Ruls (Stage 2 DEF Rule)

2.2 0Ozone automation challenges and solutions
KL RAKNESS (USA)

Ozone apphicafions achieve many different waler and wastewaler frealment objectives, including disinfecion and oxidation of targeted inorganic and
oroanic compounds Performance is monifored by [aborstory testing of grab samples, such as MIB, Geosmin and hydrogen suifide. Perdomance
objectives from calcutalions include dizinfection “CT” and virus or Gisrdis log inactivation Confinuows, on-line measurements are used for minute-
by-minute confrol, including ozone residual oodation-reduction-pofeniial (ORP), uliraviolet light fransmitiance (UVT) and disinfection log
inaciivation
Constant czone concentrafion (CC) contral logic & fhe industry-defautt aulomation stralegy. Gas fiow and generator power are adjusled to achieve
setpoint ozone dose 3l set-point czone concentration. Automalic CC coniral performs well during steady-siale operafion, which i= defined as non-
varying waler flow and unchanging operation of ozone generaiors and concenirabion meters. Howeever, significant challenges exisl durng non-
sleady slate operating conditions. including reduction in applied ccone dose for several minules that results in reguiatory non-compliance. To avoid
this sttuation, plant operators infervene and swikch 1o manual control until steady-state operafion resumes. This paper will discuss field-examples
whesre treatmenl performance has besn negatively affectsd by CC confrol fogic. Petential solufions are discussed to achizve more compiele or
“rabust” control duning non-steady-state operafing condifions.

2.3 Bromate formation mitigation in-an Australian water high in bromide
C. JAKUBOWSK! C. CONWAY {Australia)

Al Iahora‘tml 1&:1:11; Prografmime was deveioped lo =xmmine bromale m.'f.lgaf.rm duﬂng pzonation of suriace walers Jth in bromide from Quesnsiand,
Ausiralia Monitoring of these waters idenfified bromide ranging bebwssn 300 pa/L fo 1000 pg/L. and = high pofential for the formation of bromale at
levels exceeding the Ausiralian Drinking VW aler Guideine mif of 20 po/l In the testing, samples were dosed with 2.5 mg/L of ozone and contacled
for 20 minutes pror to guenching vith dry nitrogen. Miigation messuwres examined included pH depression, ammonia dosing, chlorine dosing and
combinaticns of each of thase approaches.

Cedar Grove Weir raw water ftested had & brommde concentration of 430 pg/l and a dizsolved organic carbon (DOC) concenfration of 4.7 ma/l
Powdered achivaled carbon (PAC) dosing, ime soffening and coagutafion reduced DOC to 3.3 moll and 2 mg/l for ozonation lesting. The
combination of pH reduction (ozonation af pH 6.5) and ammoniz and chiorne dosing was found fo imit bromate formation $o 10 ug'L for this water.
pH reduction alone had 3 considerable effect on bromate mifigation, with ofenation al pH 6.5 producing only 44% of the bromats formed 3l pH 7.5
for the 2:mg/L DOC sampte. Ammonia addifion ail pH 6.5 furfher reduced bromaie, producing only 123 of the bromale formed at pH 7.5, Chorine
addition prior to ammonia dosing and ozonation had only a negligible &fect on bromate fomation, however in practice the ozone demand and
required czone dose toachieve targel ozone residuals could be reduced which wouid in turn reduce bromale generation. The mitigation of czonation
bromate formalion observed al these levels & promizing for bromide concentrations of the magnitude expenenced.

2.4 Innovative integrated approach based on differential metabolomic profiling and estrogenic activity testing to reveal
and identify biologically active by-products of estrone-sulfate after czonation of drinking water

M. _BOURGIN G. GERVAIS, E BICHON, J P ANTIGNAC, F MONTEAU. G LEROY. | BARRITAUD, M. CHACHIGNON, WV
FNGHAND P ROGCHE 8.LE BIFZEC {FIEIHGE]

For a few years, the-concemn of water tresiment companies iz not only focused on the removal of micropoliutants but has been exiended to the study
of the polential biclogically acfive by-products. Therefore, some methods dedicaled o the defection and stnectural characienzalion of by-products
have emerged for evaluating the efficiency of the waler treatment processes However, most of these studies are usvally camied oul undes simplified
conditions {e.g. high concentration of micropaolfulanis and disinfection agenl, uze of deionized or ulirapure waler as media or buffering of soiulions)
and somewhal unrealistic condifions compared to that implemented in water reatment plants. In the present study, a real water sample was fortified
al the pari-per-biliion level (50 ugL'_‘: vith estrone-3-=zulfale (E1-35) before being o=onated (al 1 mg.L1]- for 10 min. In a first siep, targeied
measurements evidenced 2 degradafion of the parent compound (= 30 %) in 10 min. Secondly, a non-fargeted profiling a2ppraach derived from
melabolomic allowed o reveal 11 czonalion by-produclz, amang which 4 were found predominant. The esfrogenic activily of these waler samples
epiked with E1-35 before and sfier frealmeni was assessed by the ER-CALUX assay and was found lo decrease significantly afier 10 min of
czonation Finally, this innovative methodoiogical sirstegy demonsirated itz suitabiity and reflevancy for reveaiing unknown compounds generated
from waler treatment and permiifed to generaie new resulls regarding specificaly he impact of czonalion on estrone-3-=zulfate. These results
confirm that czonation = effective at removing E1-35: in donking watesr and indicate that the by-products generaled have significantly lower
ﬁsimgﬁmt. aclml':.r

2.5 Application of oxidation processes for membrane fouling control in seawaier
Y PENRU 8 ESPLUGAS, 5 BAIG {Spam France)

Seawaler deszsinalion by reverse osmosis i one on the solufion o provide ample: and safe drinking water wathout impairng naiural !'reshwalﬂr
ecosysiems. Nevertheless, membrane processes suffer @ major drawback: the phenomenon of membrane fouling. This work aims {o evaluale the
performances of wo cxdidalion processes namedy ozonalion and (UVAH:ZO;) Tor membrane fouling removal in seawater. For this: several paramelers=
were monitored. organic matier degradation, disinfection pedaormances, a most of ail standardized fouling measuwrement. Bolh processes achieved
seawater disinfection and organic matter degradation bul low mineraiization {<10%). These resulls explained the lower resisiance of fillration cakes
formed during uitrafitirafion lest. Moreover, higher was the oxidant dose, beller was the seawater filirafion

2.6 0Ozone disinfection efficiency of resistant microorganiams assessed at a drinking water treatment piant by combining
inactivation kinetics and computational fMluid dynamics

P TALBOT | MARTINELLI 5 TALVY E CHAUVEHEID 8 HALT (Belgium)

In-this work, a meihod to assess the efficiency of a drinking waler plant fo inactivate resistant microorganisms using ozone is proposed. This method
compares the durafion of the lag phase of the ozone inactivation of resistani microorganizms with the confact fime distribubon of these
moﬂganﬁﬁﬁ with the dizinfectant in the plant To evaluate the dursfion of the |20 phase an expermental procedure is proposed and applisd o




Bacilys subliis spores. These spores are used a3z 3 surmogale for resistant microorgansms such as Crypfosporidivm panvem oocyslz, The
procedure aims al characterizing the ozone mactivation kinefics of Sscifius seblils spores for different femperalure and ozone concentration
condifions. From experimental dala, the duration of the iag phase of the ozone inactivalion of Bscillus subtiliz spores = identifisd for different
femperafure and ozone concentrafion condiions. To evaluale the contact fime distnbufion bebween microorganizms and ozone in @ disinfection step
of a drinking waler plant, a computational fuid dynamics fool is used. The proposed method is applied to an exasling drinking waler plani located in
Eglgium and operated by Vivagua. Thiz plant uses the ozore as dizinfectant. Results show that the durations of ithe lag phase and contact fimes are
both in the same order of magnitude of & few minules. For a lange range of lemperatures and ozone concentrations in the planl czonation channel
and for the highest hydraulic flow rate appled, a =ignificant proporiion of resistant mecroorganizms sinilar to Sacilps subtits spores = not
inactivated.

'SESSION 3. AGRI-FOOD APPLICATIONS (Cont'd)

3.1 Effect of ozone treatment on mi::ri}urﬂamsms viability evaluated by flow cytometry and plate count technigue
E SARRON. T ALUSSENAC. N. COCHET, P GADONNA-WIDEHEM (France)

The effectiveness of ozone in the decontamination af microorganism suspensions was evaluated by two meathods: fliow cytometry and plate count
technigue. Two conventional fecal indicalors Escheriohia coff and Emerccoccus fsecalls, one Toodborme pathogen Lisfers monocyiogenes and a
pectinolylic bacterum FPeciobaciedum carciovorim were tesied. Ozone treatment was very effective in reducing the bacteria populations and was
characterzed by using C1 and Dovalues At the beoinning of treaiments, the D-valies were higher for Gram postive compared 1o Gram negative
baciefa VWhen the ozone treatment was prolonged bacterial destruction was sirainselaied rather fhan Gram-relaled. The role of ozone on
membrane damage and baclenal deshuction was studied by flow cytometry analyses’ Propidium iodide staining reveaied thal czone frealment
gliersd bacterial membranes before causing bacterial death. Flow cytamefry was shown 1o be an efficient fool for revealing bactenal physiclogical
siate

; 3.2 Catechin in tea seed ocil from Camellia oleifera Abel
J SINGKHONRAT N. SUEALEK {Thailand)

A high performance liquid chromatographic (HPLC) method was developed and vahidaled for quantitative determinstion of polyphenols (catechin} in
exlracts of Camelfa olefera Abel The analysis was camied out on ACE-HPLC Column (G wath 150 x 4.& mm) uzing methanol-water contaming
-2%acelic acid (11:89'Wy) a3 mobile phase under izocralic system. The flow rate was 1.0 mifmin and he detection was al 280 nm. The validabion
using catechin a= standard demonstrated that the method presented [nearity (linear comelation cosfficient = 0.983), precision (relative stamdard
devialion <4%) In tive concentrafion renge 25.525-102. 1 ayfml with gallic acid as intemnal standard The imit of detection (LOD) was 1.061 pg/ml
and the imit of quanification was 3.54 pofml_ Thiz: method allowed the idenfification of calechin in the sihyl aceiale exiracts obtained from the
commertial fea ol The average concenirations of (=)-Catechin in the commercial fea seed ol was 5.08%9 vofml Resulls obiained in this shedy will
serve as quality conirod 2nd useful reference forsupplement development and pharmaceutica indusiry. )

3.3 Disinfection of plastic pockets for foad packaging with czonated water
Yann CHEVELU (France)

The study concems. the decrease of the load siusted on surfzce by plastic pockets of cooking in aerobic meésophie ﬁura (FAM) amd
Entérpbacienia ( Enterobacieriaceas)

3.4 Disinfection of aimosphere and surfaces with some gaseous ozone
Yarn CHEVELL (France)

The study concerns the decrease of the foad in listérs and yeasls / molds situsted m atmeasphers and surface in food-processing industry

3.5 Decontamination of treated wheat seeds by ozonation

LV HOANG C COSTE T AUSSENAC (France)

Because of its exceplional oxidizing posver, czone has besn used for years in numerous application areas. |n the present study, sxperimenis have
been realized 1o evaluale lhe infiuence of operational conditions (pre-humidification rate. infel czone concenfrafion and reaction time) on the
degradafion of the most freguently used pesticides for the treatment of whesl seed. These experiments were desioned and conducied accordng to
a factorial Box-Behnken design. The large majority of the pesticides studisd (prothicconazol, thiram, teffuthrin and fludicsondl) are very rapidly
eliminated by azonation Whatever the expenmental condifions wsed, ozonation causes, indeed, 2 total eliminalion (i.e. below the analyfical limits of
detection) of these molecules. Imidacloprid which iz, in our sxperimental condiions, ke only compound which presents some resistance to
.ozonation, was chosen to modelize the effects of the differend variables on the decontaminafion process. A model generaied from a second order
muffiple regression equalion, has been proposed io predict the degradalion of Imidactopnd by czonafion,. This highlights the importance of the pre-
humsdification rate and the reaction ime compared {o the indel ozone concenfraion. These sxperimentz which have been extended {o ofher species
{maize and canoia) and other pesbicides have allowed us fo file 3 new patenl

3.6 Investigation of the potential use of czone as an alternative to chemical treatment of medicated siraw

P SOLAN V VALDRAMIDIS. C. ANDRONY, B TIWAR! C O'DONNELL G OWENS. A G M SCANNELL T.2 CLRRAN
{Ireland, France, UK)

Ammal bedding material is considered a rich source of baclena and fungl. Contaminants rangs from (myceliz) veasis o filamentous fungl species
such as Aspergiilus, Fusarium, Allernaria, Cladosporium, Epicoccum, Pemicillium, Verficiliium and Enterobaciena. Previoos: baclteriological findmgs
have reporied that animal disease oulbreaks are ss=octaled with the quality of five animal environmeni Propicnic acid and formaldehyde are widshy
accepted forms-of cleaning agents, however they do not come withoot draw backs, residues peing one of them. This issue couid be overcome by
the usze of ozone which has a very shor hall life. The objeclive of this work wWas to a=sess czone gas treatment 3= a polenlial allermnative to
chemicals in the production of medicaled bedding straw. Comparizons were made belween ozone and chemically treaied straw material. Microbiai
analysis was camed oul on & number of ozone treaiments (Mow rales: 0.031, 0125, 0.5 Y'min, concentrations: 36, 99, 150 pg/mi, treatment time: 0,
5, 15, 30 mins, and residual times of 0 te 13 hre). Resulls indicated that ezone successiully reduces the microbial countz and the fungi leveis by
more than 1.5 iogs (cfwg) proving the polential use &f ozone gas 2= an allemaiive gresner technology to chemical treatmenis

3.7 Toftal unsaturation (TU) as control method for ozone's reaction with vegetable oils

J P GUERRA BLANCO, T POZNYAK | CHAIREZ | CORDOVAR (Mexico)
In this work the ozonstion of four vegetable ois (grape sesd sunfiower, olive and avocado) wilh different unsaturation degres (fotal =C=C=) was
studied TU iz 2 potent technigue fo quaniiy the oxidizable substrate by oZone. by measuring the czone necessary fo reach the compleie sample's

wgidation, then, i can be used as control method for ozane's reachion with vegetable oz Gils were characierized by measuring its lotal unsaturation
(TU} at the beginning: TU was different for each oils. This resull depends on thedr falty acids compoesition. During azonation. the »C=C< decrease a2
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well as the ozonides formation dynamics were measured (TU and FT-IR)L. Their behaviors have good comespondence (inversely) and both dynamics
were similar for all oils. However, azonation penods were different These pencds were determined until the complale >C=C< decompostdion was
reached and the corresponding czonides formation was madmum.

SESSION 4. TREATMENT OF INDUSTRIAL WASTEWATERS

4.1 Decomposition of toxic organics in wasle water of the pulp and paper industry by ozonation and biocdegradation
J AMACOSTA CASTILLE T POZNYAK, 5 SILES ALVARADO (Mexico)

In the present work the degradation of loac organics in the pulp and paper mill sfluent from fhe bieaching slep from the Krafl process was studied.
The purpose of this siudy was fo degrade the toxic organics by the combination of ozonation and biodegradation, because these are recalcitrant and
resiziant 1o fhe bic-ireatment by the activated sludge. The trealment of this wastewsler was camied out by ozone during 60 minufes in.a semi batch
reactor and finally with the acclimated Dacterial consorfium. The ozonaled samples were analyzed by a Spectrophotomefry UV-Vis with the
absorbance in @ wavelength of 190 to 300nm and by High Perfarmance Liguid Chromatography (o study the behavior of the degradalion dynamics.
dizcoloration and monitoring of the by-products formakion during the reackion as weill as the siimination of their with the microorganizms.

4.2 Treatment of bio-recalcitrant wastewater by coupling ozone and activated carbon
7. MERLE M.H MANERO. U5 FIC. H DEBELL EFONTAINE (France, Saudi Arabia)

The couplfing of acfivaled carbon adsorplion and oraone oxdation {A[}DZJ appem o be an mler&ilng pr s to ncrease the formation of | hydfmcyl
radical Accordingly, this sludy was focused on The interaction belween czone and thres difierent activaied [:amm'ts (2 microporous and 1
mesoporsis) in order bo improve the removal of bo-recalcitrant molecules in 3 combined process. The focused molecules were 2 4-dichiorophenal
(Z 4 DCP) 2nd nilrobenzene (NB), a real Indusirial wastewster was also studied The addition of 10 g.L’e activaled carbon increazed ozoneg
decomposilion. The decomposition rate could be multiplied by 15 with the mesoporous sctivated carbon. However the structure of fhis solid was
strongly damaged under czone sitack and the ccone decomposition kas been decreasing with experimental runs. The two microporous adsorbents
showed stable structure properies under ozone attack and interesting baslc properiies fo enhance the ozone decomposiiion rate

Comparisons were mads belween single ozonation and the combined process. Higher efficiencies were found for NB removal with ACCZ whereas
no differences were pointed out for 2 4 DCP oxidation and a negligible improvement was noted for real wastewater freatment.

ACDZ showed greater inferest when it was used m seguential mode. The regenerafion of activated carbon could be betfer controlied: in this study
the adsorplion capacity of the sclivated carbon was increased up to 2.7 fimes using 24-DCP and up o 1.7 imes when loaded vath organics coming
from industial wastevsaier.

4.3 Oxidative regeneration of toluene saturated natural zeolite by gaseous ozone: effect of zeolite chemical surface
characteristics

5. ALEJANDRO H VALDES, M.H MANERO, C.A ZAROR (Chile, France)

In this study, the effect of zeoliie chemical surface charactensfics in modative regenersfion of loluene-salursled samples was investigated. Thres
modified zeolife samples were prepared from a nalurai Chilean zeofite (53% chnopbiofte, 40% mordenite and 7% quarz) in order fo generale
differeni surface characteristics. hatural and modified zedlile samples were characterized by nitrogen adsorplion at 77 K X3y fluorescence (XRF)
helium pycnometry fechnique Fourier fransform infrared spectroscopy (FTIR) and High Performance Liguid Chromatography (HFLC) Chemica
modifications of nalural zeolite showed the role of suface acid sites on regeneration of exhausied zeolifes The presence of oadafion by-products
has a negamre infiuence on zeolite adsu‘plim ::apaml:.l ral:.mrel'_.'

4.4 Regeneration of coked zeolite by ozonation

S KHANGKHAM, C JULCOUR & DAMRONGLERD, C NGAMCHARUSSRIVICHAL MH. MANERD. H DELMAS (France,
Thailand)

Regeneration of coked Z25M-5 zeotite was performed by aeidafion with ozone al low femperature range (= 1507} =0 that o restore catalylic aclivily
Phy=icochemica properiies of the samples. were characlerized by several lechnigues: fhermogravimetry, elemental analysis (carbon conterd).
‘porosimetry and pyridine adsorpdion (acidity ). Expenments were camied oul al vanous reaction lemperatures, gas hourly space velocilies and inlet
concentrations of czone. They show that parfially coked samples (containing 3% wi. of C) can be successfully regenerated by ccone with carbon
removal up to &0%. Carbon removal i improved by increasing the inlet czone concentration in the range 16 to 30 gfm, with almost linear trend. and
by mecreasing ime on stream despie the conversion seems (o plateau afler 2 h. Coke oxidation with' O, siarts &l low lemperature and exhibils an
oplimum at about 1007, For higher temperatures, th e rate of ozone decomposiion becomes much faster than e diffusion rate; that must make
radical species unavailable for the coke deposi within the particles and lowers the overall oxdation yield. Indeed, calalylic decomposition of ozone
15 found 1o eccur significantly above 100°T. if less than 10% of ozone is thermally decompesed al 100°C by passing through the empty heated tube
reacior, O decomposition reaches 905 when the reacior iz filled with fresh Z58-5 calalyzl Thus regeneration of coked zeafite parficles involves
both complex chemical reactions (coke oddation and O, decomposition to active but instabie species) and transpor processes (pore diffusion to the
intemal coked surface).

SESSION 5. POSTER SESSION

5.1 Photodegradation and photooxitation of phenylarsonic acid in aguafic solution
M CFAPLICKA ¢+ BRATEK. K JAWDREK (Foland)

The paper presents resufls of the studies photodegradation-and photooxidation of phenylarsonic acid (PAA) in aguatic sdulion. The water solulion
which consist of 2.7 ofl phenylarsonic acid was subjected to AQP process in UV, UVIHD: and UVIGH systems. Photlodegradaiion by using
wavelength 180 nm iad lo removal 58 % of PAA during 4 hours. In solution affer process phenol. acetophenone, o-hydroxybiphenyl, benzoic acid
ethyl ester and Z-dibenzofuranal were identified by using GC/ME method In UV process solid phase precipitates was observed In the cases of
photooxidation by O, and H.O. phenylarsenic acid was degradated on level 92 % and 100 %, respectively. In solulion after phofooadalion by H.O.
phenol, phihalic anhydride. 2 3-diphenylimaleic anhydnde, benzophenon and benzoic acid methyl ester were indentified For these processes
precipitation weren't chssnved

5.2 Kinetic study of the process Ad / Ox to the removal of phenol using different operational variables

' ALEGRM, W1 LIDMERANA, F. VARONA, A MENDILIBAR. 8. SALVADOR -4 SANZ (Spain)

Indu=trial wasiewalers: especially in the chemical indusiry, cause major envircnmenial problems due to s high fodcity. Conventional treatment
systems are insufficient fo destroy these fodc organic poliutants. thus it is necessary to develop new processes. to treat these effivents prior to
dizcharge losurface walers. Among the allemstives proposed are adsorplion on achve carbon and cxidation of poilutantz by czonalion. Recently
s0me progress has been made in wastewater freatment combining these two techniques seguentially or jointly
_In this paper a simulafion in the process of removing phenol by ozonalion in the presence of aclivaled carbon has been made A confinuous pl -
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fiow reactor has been used consizting in & column of 20 mm inner diamsaler and a 400 mm high bed of actvated charceal (10-g).
As a resull some oxidation kinefic constants have been calculated. in accordance with-a prior calcuiation of the diffusion parameters. fo have a
suitable definifion of fhe process global kinstic | mance

5.3 Petrochemical effluents tre&tmenl via ﬂdﬂﬂnced oxidation process: zeolites reactivity toward ozone and 2.4-
dimethyiphenol

W ABQUSSACUD M.H MANERD, J.8 PIC. H DEBELLEFONTAINE (France)

The petrochemical mdustry generales wastewsaters confaining non-biodegradabie pollufants like phenolic compounds which must be treated by
specific proces=ses. This shidy aims to develop, for these effluents, an efficienl and relisble advanced oridation process that combines adsorplion on
zeolites and catalytic ozonation. 2 4-dimethylphenaol (DWP) i= chosen as a paradigm motecule and three commercial zeoliles are tested. a Faujasile-
¥, 4@ Mordenite and a Silicalite. Adsorplion kinefics was studied and very fow rales were found with zeniifes in pellels. but a noficeable increase of
fhese rates was: found when fhe zeolifes are ground to poveder, evidencing the importance of mass fransfer imitalion. The single ozonation of GMP
showed a rapid degradation kinetics, bul limiled by czone fransfer from the gas to the liguid phass and the ephancement facior E could be
extimafed During calalytic oronstion, and despite their inferesting adsorpfion properfies. zeolites showed no increase in the owsrall OMP
degradafion rale, except for Mordenite, for which DMP overall degradafion time is shordened by aboul 30%. The alumina binder used for Mordenite
might have a calalytic effect by increasing the concentration of Bronsted acidic siles and, conzsequenily, might accelerate degradation kinetics by
_eoniributing in ozone decompasition to hydroxyl radicals

54 Advanced oxidation process in hospital wastewater treatiment

K GONZALEZ LABRADA | QUESADA PENATE U JAUREGUI HAZA C JULCOUR C ANDRIANTSIFERANA, M H MANERO.
C. MARTIN, H. BUDZINSKI, £ GENESTE C. ALBAS! {France, Cuba)

The degradation of selected pharmaceubicalz in csmotic water and hospital efffiuent from a membrane bioreactor is studied using phofo-Fenton
process. The selected pharmaceuficals are two anticancerous molecules, cyclophesphamide and isophosphamide, and one anfibiofic, ciprofloxacin.
Several concentralions of Fe (FeS0.TH.O)-and H.O, are used following factorial design plan 37 The results show a fazt degradation of the
studied malecuies, of more than 75 % after 15 minulss.

55 Computer Simulation of Advanced Oxidation Processes by Ozone and Hydrogen Peroxide
A IGNATEV, A PRYAKHIN V. LUNIN (Russia)

A mecharizm for ozone decay in waler solufions was proposed. Kinetics of agueous czone decomposition in presence of hydrogen perovide was
shudied using computer simulation. Cptimal condifions (concentrafions of reagents, pH) Tor indirec! radical ozonation were caiculaled. It was shows
thal an excess of hydrogen perocdde suppress radical formztion and inhibits radical ozonation pathway.

5.6 Effect of soil physical properties on the decomposition dynamics of phenanthrene by ozonation
J AMACOSTA c:.qsrruo J RODRIGUEZ T. POZNYAK A GARCIA, C. GOMEZ | CHAIREZ (Mexico)

in this paper was smjred fhe effect of the soi physac—af properfies on fhe decomposifion of pheranthrene by ozone m two different porous media
{baked sand and agricuftural sail) The effective degradation of phenanihrens in both sysiems was obiained during 30 minutes of ozonation. The
confaminant decomposition was more efficient in the burned =ail (33%) compared to the baked sand (T0%). This difference was linked mainly o the
phsical properties of the =0l such as surface ares. porosily, the parlicle size and natural composstion of each porous mediom, a2 well as fhe
dizfribulion of the paricles size of phenanthrens Tormed in the ardificial contamination of the environment by the evaporation of the salvent The [azt
‘parameter is very difficult 1o control  The mineral composition of both sails was obtained by xay diffraction (XRD), the physical properties such as
humadify, porosity, paricle density were determinad by the specific lechniques requlated by ASTM. The varniation of the parficles size distribution of
phenanthrene in soil was studied by the technigue of scanning electron microscopy (SEM). Finally, the decomposition dynamics of phenanlhrene a=
well as of the formafion and decomposilion of byproducts in ozonation were camied out by using of UV-Vis specirophotomstry and high pressure
liquid chromatography (HPLC)

SESSION 6. FUNDAMENTAL AND ENGINEERING
6.1 Thermally enhanced UV/H:0: application to a high loaded surfactant effluent
J_SANZ )| LOMBRANA A M. DE LUIS (Spain)

Several studies have examined the efecl of reaction Iemperdure in advanced oxjdation techmologies. wifh 31;1111!1:311{ 1mprmemenl in the
perfformance of oxidafion appiying iemperaiure conditicns shghity higher than ambient. The use of reaction temperatures -above ambiend woold be
jusiified as they could regresent the thermal conditions in which some polluifed effivenis are discharged, as is often the case for example of the
dyeing industry. The aim of this work Is {o investigate the Teasibility of applying higher reaction temperatures in the UV/H:O: advanced oxidation
‘process lo freal highJoaded surfactant solulions. in this case, xdafion reactions have been camied oul on | g L' solufions of LAS (linear alkyl
benzene sulphonates) at constanl reaction temperalures of 25. 40, 60 ‘and 80 . Thiz work has focused in the determinafion of the optimal
operating condiions, specially according fo the influence of temperature on the input power and an the percdde dosage In addition, olther aspecis
relaled to the performance of the owddafion reaction were investinaied. such as the nature of the generaled intermediates, the biodsgradability of the
treated samples or the extent of the mineralization (full degradation). Finally, i has also been considered of inferest the analyzis of possinle
‘bensficial =ffect of temparaturs on the man kinelic paramelers, thus, activation energies and the photolytic quantum yield

6.2 Screening of new calalysis for the development of advanced oxidation process combining czone and zeolites or
mesoporous materials

J VITTENET, J. MENORET, S BROSILLON, A GALARNEAL (France)

Zeoliles are duminosilicale matedals and have been used to improve oZonation processes. However in lileratwre there iz 8 lack of comprehension of
such phenomena We propose here to perform a3 screening with different zeolites and aluminosilicale materiats {o undersiand the role of such
materialz {calaly=ls andfor adsorbents). Zeoliles such as sodalile (SOD), zeolile A (LTA) and faujasite X (FALLX} have been synihesized X-Ray
Diffraction (XRD) paltern confirm the crstalinty of the resuiting matedals and Scanning Electron Microscopy (SEM) images revesi the morphology
of the pariicles. 00, LTA and FAU feshwe pore sizes of 23, 0.41 and 0.75 nm, respeciively. & mesoporous aluminosiicate A-MCM-41 (SVAI=15)
featuring larger pore diameter of 3.6 nm was - synthesized {o invesiigale the effect of pores size on the decomposition of target pollutanlz. The
degradafion of twa pollutaniz 2 4-dimethyiphenol (2 4-0WMP) (50 ppm) and phenranthrene {PHE] (0.25 ppm) will be follow within time using czons
combined 1o these different malerials in agueous media. Adsorplion fesis (withoul czone) were performed prior ozonation 1o estimate the adsorplion
capacity of the malerialz. These experments were conducted under ihe same conditions as ozonalion {ests (257, pH 5, stiming at 150 rpm), The:
evalution of the pollulant concentrations was followsd by High Performance Liguid Chromaiography equipped with an UV or fluorimetric detector
(HPLC-UVIFluo) Equilibnum times for adsorption in FAU-X were reached wathin 2 and § h for PHE and 2 4-DMP, rezpectively. Mo adsorplion was
obsernved with S0D and LTA zeolites. Oronation sxperiments will be performed with an azone gas flow of 30 L'k, an ozons concentration of 5 g;-Nm
in 3 21 glass reactor with 1 g/L of matenal
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6.3 Phenol oxidation in 8 semi industrial ozone pilot plant; the effects of some operating parameters
V ACHA LV HOANG, A BAK, A MARION, O FOURRET (France)

Phenol solufions at 25, 50 and 100 mg/L were tolally shiminaied in.a 500 L-semi-indusinal Advanced Oxidation Process (ADF) process A good
relafionship waz esiablished befween the ozome concenfration in the off-gas; pheno! and fhelr owxidabion by-producis (1 2-dihydrobenzen, 1.4-
dihydrobenzen and 1.4-dihydrogumone) To guarantes 3 good COD removai, the 5 m-high reactor column was equipped wilh @ closed loop
circudation sysiem which aliowed to Increase the relenlion time and 1o optimize ihe ozone fransfer in fhe pilot. Condifions favouring the czone direct
reaction or the indirect reaction at alkakne pH did not affect or slightly affected the phenol degradafion For complete phenod removat the opfimum
inpud levels of azone concenirafion were found to be in the range of 70 g/m” NTP Iz 110 g/m’ NTP

6.4 Comparative analysis of the effect of pH on adsorption process of ozonation (Ad/Ox) for the removal of phenol
| ALEGRIA J1. LDMEIRAP?A F VARONA J SILVA, [ SANZ (Spain)

Industrial wastewaiers. espec espmally in the chemica mtlustry CEUSE Major enviconmenital pro pmh.tﬂms due to is h:gh tmﬂ[:lhl Gonventional treaiment
syslems are insufficien] io destroy these lmac organic poliutanis, thos it i necessary to develop new processes fo freat these effivenls prior to
discharge o surrace walers. Among the altemaiives proposed are adsorplion on aclive carbon and oxidation of poflutznis by czonation. Recently
some progress has been made in wastewater treatment combining these two fechniques sequentially or joinily.

In this paper the effect of the reacfion pH in the process of removing phenot by ozonation in the presence of achvaied carbon has been sfudied. A
confinuous plug flow reactor has been used consisfing in & column of 20 mm inner diameter and a 400 mm high bed of aclivated charcoal (10 g}

A= 3 resulf it can be concioded that the effect of basic pH value, especially ihe use of boffered sofafions, is recommended for high phenof sohufions
{1000 mg L1J Acud pH values are suifable for 5300 and 250 mo L' concenirations. In these cases phenol oxidalion increases as the pH becomes
acidic, being the optimum pH values pH=0 for 500 mg L " of phenod and pH= 3 in the case of 250 mg.L".

6.5 Catalytic ozonation of benzoic, phthalic and 2 4-dichlorophenoxyacelic acids in water: Effect of NiQ concentration
D MAGALLANES )| RODRIGUEZ T POZNYAK (Mexico)

In this waork, the effect of chemical sirecture of three aromafic compounds, phthalfic, benzoic and 2 4-dichlorophenemdzcelic (24-0) acids were
studied in the catalytic czonation in presence of MiQ, Biverse catalylic properfies (acid-base character, morphology and crystalite phases) had been
imvestigaled by several researches in fhe ozonation of organic polluiants in water. Mevertheless, the chemica struchre of model compound also
waz imporant because the caaiylic ozonation with metal oxides can be favored fo fhe formation metal — organic complexes. The similar
charactenstics of choice compounds were the presence of the benzepe ring and carboyl groups, while the differsnce were fhe number of
substituted carboxyl group and one had chlorinez (2 4D} So thal the effect of chemical struclure of compounds was siudied in the calalyfic
czonation varying the nickel oxide concentration in waler (up ©.1 fo 1.0 g L) that is very imporian! for the heterogeneous sysiem (ozone-waler-
metal tmcfe] In general, the 2 4-D degradabion increases with the incremenl of the calalyst amount, and the opiimal conceniraiion of caialyst was of
04g L' This seems reasonable. because the increase of the catalyst concentration can ephance the formation of ‘'OH that favors fo the 2.4-D
elimination. Mevertheless, phfnaﬁc and benzoic acids did not show similar behavior, becsuse the acid chemical structure nfluences on the calaiylic
granation dynamics

SESSION 7. MICROPOLLUTANT REMOVAL IN URBAN WASTEWATERS

7.1 Removal of micro pollutants from municipal waste water — already " State of the art™? (A review on Europe’s activifies)
J. MIELCKE, A. BIED [Germany]

Chidation, and hers m‘ajmmnmﬂy the appﬁi:ai:ml af ozZone, hasr hem S‘Il]l:ﬁﬂd widsly for the remuvaf ﬂ pﬂ'sm:temt m.lhstam:es qF"DF‘s] hu‘n wasle
veater In Europe, mainly in Swilzedand. Ausfria. Germany, the Netheriands and the UK severat studiss and even joint reszarch projects have bean
conducted  Currenily. 3 demonstrefion planis in Morth Rhine Wesiphaliad3ermany have siarted operations. Mew. continuative research projects
have been starfed as well 1o gain missing knowledge conceming the pofential optimizalion of ferfiary mddation reatment risks from potential by-
producis. mlegﬁmm inte e:austng WWTP: long term emenm‘u:es and advanced cosi caiculations.

1.2 Microcontaminant removal from munimpﬂl secondary efluents by ozonation
AF DANTAS A CRUZ B.BAYARI C. SANS 8. ESPLUGAS{SDEIHJ-

The aim of thiz work 15 to study the effect of mﬁ- ozonation on the removal of mﬂ:m:uﬂta'mnanis in-Second arr effluents. In this sm::lg.r, the atrazine
was elected to represent the clas= of the microconlaminants due to it iz included in the Evropean st of priority confaminants. Effiuent samples were
fzken at e oufpul of the secondary clanfier from the municipal wasiewalisr reatment plant in Barcelonza. Spain. To perform fhe expenments, an
atrazime (C,H:CIN;) concenfraled solufion was spiked in the samples in order fo achisve fhe desired Inifial concentration (01 mg L") The
expenments were camied out in 2 laboratory-scale ozone device, using 3 2-L giass rescior. The treaiment with low doses of czone could reduce
atrazine conceniration fram 0.1 mg L-1 1o 0.01 mg L in 60 min, waith a transfer of 26.7 ma of O per liter of frealed sampie. The treatment produces
organic matter oxidation and turbidity remaval; however il iz not able o produce mineralizstion al the applied condiions.

7.3. Evaluation of advanced oxidation processes for the reduction of refractory micropollutants in treated wastewater

S. BESNAULT 5 MARTIN RUEL § BAIG, B HEINIGER M. ESPERANZA. H BUDZINSKI. C. MIEGE M. COQUERY (France,
Switzerland)

Conventional waslewaler Ireatmen! processes can eiminale par o ifhe micropollufants entering the planl However, some “refractory”
micropollutants remain in frealed wastewaler al the oullel of the planis. Terliary trestmenls can be implemented in order to reduce the
concentrations of micropoliuiants in trested wastewater The objective of this stody was o a=sess the remeval of 20 organic micropollutants
{pesticides and pharmaceuticais) wath ozone alone and different Advanced Oxdalion Processss (AOP) based on combinalions of czone (O;),
hydrogen perodde (H.0y) and UV with a pilot unit installed in two different urbran wastewater treatment plants a5 polishing siage. Secondary
freatmentz consisled in @ membrane biofeascior (MBR) and 2 convenlional activated sludge (CAS) followed by a zand filter. Disscived organic
carbon (DOC) and micropolutants concenirations were lower after membrane bioreactor than after conventional activated sludge wath sand fitker
Similar combinations were fested al the two plants and resuifs were repeaied: Under the tesi conditions

—  The beiablockers analy=ed were eliménaled by more then 38% wifh ozone alons. For fhese molecules, that are wery reaclive towards ozone, 2
radical ovddation pathway promoted by A0F did not improve the removal yield

-  The anfibiofics analysed were nol compleiely removed by ozone. The addition of H:C: to . increased the removal yield by 20% for
redthromycin and erythromycine In combination vwith ozone, the Increaze of UV dose and residence fime allowed a betier removal of
roxdthromycin, eryvihromycin and sulfamethoxzazole.

- OzZone glone was not sufficienl 1o remove the pesiicides AMPA and -alrazine (<70%) that are refraciory lo-molecular ozone. For 3l the
‘pesicides, an addifion of H;O: to ozone increased fhe removal vield by 51g 50%. High removals were also obfained with UVIH:D;.
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SESSION 8. URBAN WASTEWATER TREATMENT

3.1 Advanced treatment of tertiary effluent with czone
M._ONESY (USA)

A bench =scale ziudy determined the sffectivenesz of oczone a3 & diginfeciant on unfillered and filtered secondary efluent from a rmumnicipad
wastewaler freatment planlt The expenments included characterizafion of fhe effluent wsing analysis: of standard water guality paramelers,
determination of azone demand and decay, and challengs testing of microbial inaclivation. Challenge 1esis were pedformed on MS2 coiphage:
Additionally, backoround concentrations of somatic virus. helerotrophic plate counts (HPC), fecal codiform, and tofal coliform on samples before and
after ozonation provided an esimation of log removal for difierent levels of ozonafion. Background ozone demand for the secondary effiuent wasin
the ramge of 5.0 to & 4 mg/L, with fillered samples always having lower demand than the unfitered samples. The ozone decay rate was corelated
fo ozone dose and residual concentrafion — higher doses and comesponding higher diszolved ozone residuals demonstrated fasler ozone decay.
Sahisfaction of ozone demand = a key faclor in mesting log inactivalion requirements of microxganism.  Tests fhat saizfied ozone demand
exhibided a substantially higher inactivation of the microomanisms studied.

8.2 Assessing WWTP effiuent organic matter conversion during ozone and UV/H20; treatment using multiple surrogates
W T M AUDENAERT D VANDIERENDONCK, SWH. VAN HULLE, | NOPENS (Belgium)

In-this study, municipal wastewster restment plant effluent was terliary trested using singte ozonation or UNhydrogen peroside advanced oddafion.
Hydroxyl radical production rates and effiuent organic matier (ETOM) cooversions in terms of bicdegradabitty, molecular weight, polarity and UV-
absorbance were measursd and compared. Ozone was found lo produce significant amounts of hydroxyl radicas of which the concenirabion
ncreszed 25 funchion time. During the UNH:O: process; the hydroxyl redica concentrafion was more or less constant, prowded that H:O; was not
limiting, Both processes showed similar frends with respect to conversion of effluent orgamec matter. biodegradability enhancement, cleavage of
aromatic fings and double bonds and production of smaller, more oxpgen nch compounds. The hydrophobic acid frachon represented 70% of the
Ef0OM and decreased drastically -afier cxddation.

8.3 Benefits of czonation as pretreatment of membrane filtration
8 DOMENJCGUD S ESPLUGAS VIDAL S BAKG {Spain, France)

The changes in filtrafion mechanisms and in fouling potential induced by ozone applicalion upsiream and downsfream a microfifirstion treatment of &
teiary wastewsater freatment plant were aszessed The results show that ozone grestly reduces the potential of the sfffuents in terms of cake
formation al the ulirafiffration membrans suface by both reducing the contemts in suspended sofids and n biopolymars. The dominant fouling
mechamsm that conirols the fiow decline during ulirafiliration 1e=ts swifls progressively from & mainly a cake fillralion mechamsm to 3 standard
blocking mechanism. The resulis ars consisient with the ozone chemisiry which indicales thal ozone breasks down higher molecular weight
muolecules. which are prone to deposdt on the membeane surface, info smaller molecules. Applcation of ozone downstream the microfiltrafion
treatment was shown o be much more effective in lerms of control of pore blocking and cake filtralion phemomena; in this case, owidation of
digsolved foufant sobstances s mol anymore limiled by the simulianeous oxidalion of pardiculale organic matler previcusly eliminated by the
micralifiration. Ozone appears lo be a good candidale a= reverse osmosis pretreaiment

8.4 UV and UViIChlorine Advanced Oxidation Processes for food safety
R VAN ESCH K ANDRE C SICHEL (Metherlands, Germany)

The Whichlonre (UWIHOCT) Advanced Oaedation Processes (ADPs) was zssessed for the removal of emesrgcing condaminants (ECs; Energetic and
econamical compansons will be presenied regarding stale of the art technologies UVH:O: A0P, Czone Activated Carbon

The UVichlarine AP showed high enesgy saving polential for the degradation of ECGs. Upto 75% energy reduction was achieved for the removal of
carbamazepine compared 1o the slale of the art UVIH. O, ACP. The combination of enesgy saving compared o edasfing UVIACPs and losw capial
costs compared fo ozone oxidafion technologies, the overall cost-saving for the AQP customer = expected (o be betwesn 30%-50% depending on
fhe lotal reatment volume:

The presented expenments were performed al lechmcal scale (confimuous flow reactar). The folowing ECs have besn successfully degraded by the
UVHOCL ADP: desethylatrazine, sulfamethoxazole, carbamazepine. didofenac, benzotnazole. tolyliriazoie, jopamidole and 17a-sthinylestradiod
(EEZ). Initial compound concenirations were 1 pg/L (except for the homones: 0.1pgfl). The waler malrixez were lap waler and malrixes with
incressed organic load (46 mo/L DOC). UNVichiorine ACP organic by-product forming poteniial was assessed for inhalomethanes {THRs). THM by

SESSION 9. SLUDGE MANAGEMENT

9.1 Full-scale ozonation to reduce filamentous sludge at Klagshamn WWTP
F_NILISON, K JONSSON, < DIMITRO VA (Swedsn)

The feasiHlty of applyirg ozone to the retum sludge Tliow of Kizgshamn WWTP s twa treatment ines in order to reduce the impact of the lamenious
baciera, mainky Microfhris pervicelis on fhe sefiiing properfies was investigaled. A full-scale ozone reaciion syslem was operated and monidored for
more than six months, Ozonation improved the seftling properties of bath ines while at the same fime no adverse efiect on the nifrficalion could be
sean

9.2 Ozonation Impacts on Waste Activated Sludge
P KIANMEHR W PARKER & SETO (Canmada, UAE}

Ozonaticn for pre-freatment of waste aclivaled sludges (WAS) prior to digestion is of growing interest To wastewater treatment ofifiies, The inferest
has been formed based upon researches and practices revealing that ozonahion reduces the mass of osolids remaiming after digestion and
increazes the generalion of methare 2= a biofuel The generaled zludge found 1o be more stable, less odorous and fess hazardous due lo iz lower
pathogen confent. While there has been considerable study of pre-freatment processes. a common approach to describing the impact of ozonation
on sludge biodegradability has not been developed. In addilion there has been litfie evaluation of the inleraction bebareen WAS characlensbcs and
ozonation efficiency. In this study. a range of physical, chemical and biotogical responses were evaluated fo zssess the impact of ozonalion {(3s-2
model of chemical pre-treatment processes] on WAS properfies a3 well 2= sludge digestibiity. WAS thal was gensrated al differing SRTs from
municipal waslewates was employed to facilitale an assessment of the interaction between pre-freatment and WAS properties on digestibiity. The
overall objeclive was lo develop protocols thal can be employed lo characienze the impact of ccopafion processes on WAS digestion. These
profocols couid substanfially reduce the costs associated with testing that is required {o evaiusle prefreatment technologies & wastswaler freatment
plants.
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