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The upcoming World Congress in
Milan and the regional conference in
Kansas City, MO have been
announced. See information in this
issue for call for papers which are
due shortly.
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Industry News

XYLEM TO ACQUIRE EvoQuAa

Xylem, a leading global water technology company and
Evoqua, a leader in mission-critical water treatment solutions
and services announced that Xylem will acquire Evoqua in an
all-stock transaction that reflects an implied enterprise value of
approximately $7.5 billion.

The combined company will build on Xylem’s global
leadership in water solutions and Evoqua’s leadership in
advanced treatment solutions and services. Evoqua is a leader
in North America water treatment, headquartered in Pittsburgh,
PA and operates in more than 150 locations across nine
countries. Evoqua previously acquired IOA member company,
Pacific Ozone Technologies.

The combined company will be led by Patrick Decker, Xylem’s
President and CEO.

Statiflo supply a range of
custom designed Ozone
contacting systems which
continually meet and exceed
our guaranteed 95%
mass transfer efficiency.

The Statiflo Gas Dispersion
System (GDS) is often used
by our customers to replace
other high-maintenance and
low-efficiency technologies, reducing
overall costs and reducing your
environmental impact.
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Dynamic Leaders in Static Mixing
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De Nora and Aclarity Sign Agreement to Destroy PFAS
in Groundwater

De Nora signed a Memorandum of Understanding with venture
capital backed water technology company Aclarity, Inc. that will
target treating harmful contaminants, such as per-and poly-
fluoroalky! substances (PFAS) in water at industrial scale. The
MOU combines Aclarity’s PFAS destruction technology with the
De Nora SORBTM FX product line to quickly and safely eliminate
PFAS in ground water.

De Nora, an IOA Gold Sponsor, was founded in 1923 and is listed
on the Milan Stock Exchange and specializes in electrochemistry.
They are among the world’s leading suppliers of water filtration and
disinfection technologies for the industrial, municipal and marine
sectors and the world’s leading swimming pool disinfection
components supplier.

Aclarity is a venture capital based woman owned and founded
water technology company based in Massachusetts. Aclarity’s low
energy electrochemical system quickly and safely destroys harmful
contaminants in water at the industrial scale in landfill leachate and
other concentrated PFAS streams.

Contact us to find out more:
www.statiflo.com
enquiries@statiflogroup.com

Key benefits include:

Highly efficient mixing

Continuous performance over
a wide flow range

Smaller sidestreams than
competitive solutions resulting
in significant energy savings

Very low pressure loss
Uniformly distributes ozone

No deterioration in performance
after prolonged use

Easy to install
Available in all sizes

Available in both pipe and
duct designs

Suitable for new and retrofit
installations

Custom designed for each
application
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Since 1947, the Ontario Society of Professional Engineers
Industry News (cont’d) (OSPE) have issued awards to recognize professional
engineers in Ontario who have made outstanding contributions
to their profession and their community. This year the
Engineering Medal — Entrepreneurship Category was awarded
to the IOA’s Dr. Saad Jasim, with a ceremony in late November.
Following is the OSPE writeup on Dr.. Jasim which
accompanied the announcement of the award.

SAAD JASIM RECEIVES OPEA ENTREPRENEURSHIP
AWARD

Over the past 25 years, Dr. Jasim has focused his professional
engineering work on health and safety. Currently, he is working
on a project to introduce a technology applying ozone as a safe
& effective sanitizer in the fight against COVID-19.

He developed, sponsored and led the project; “Removal of
Cyanotoxins in Surface Waters Using Ozone & Advanced
Oxidation Processes”, with the University of Windsor, Canada
and Mitacs, 2018-2020. The project investigated the “Removal
of Cyanotoxins from Harmful Algal Blooms (HABs)-a Climate
Change challenge” in the Great Lakes Region, Canada and
USA.

His experience has helped many industries, municipalities, and
educational institutions in dealing with complex water quality
issues. He successfully used ozone as a primary disinfectant for

QZZCl

Sidestream Injection &
Pipeline Flash Reactor (PFR)...

e uniformly distributes ozone

®* minimizes size & cost of
ozone contacting system
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Industry News (cont’d)

a large municipality (Windsor) and helped in controlling taste
& odour, other water quality challenges such as removal of
Chemicals of Emerging Concern (Pharmaceuticals, Endocrine
Disrupting Compounds, Personal Care Products), and the
removal of Cyanotoxins-from Harmful Algal Blooms. Many
municipalities followed the successful application of Ozone in
Windsor.

His contribution as the Founding CEO of the Walkerton Clean
Water Centre has been significant as he has developed the
Centre into a premier training centre for many water
professionals. He successfully managed the project for the
construction of the new LEED GOLD building for the
Walkerton Clean Water Centre.

Dr. Jasim has also successfully developed and implemented a
project for the “Reuse of Treated Sewage Effluent” to deal with
water scarcity in arid environments, a growing concern with
respect to Climate Change. Dr. Jasim also completed on time
and below budget, the design and construction of the water
treatment plant for the removal of Arsenic and Manganese in
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White Rock, BC, which resulted in 2 Patents applications.

Dr. Jasim has received awards from the International Ozone
Association, the OWWA (Ontario Section of the American
Water Works Association), the Ontario Ministry of the
Environment, the Windsor Essex Region Chamber of
Commerce and other organizations in recognition of the high
quality of his professional engineering work.

He is the Immediate Past President of the International Ozone
Association (2020-2022). The first Canadian to lead this
organization.

He is an Adjunct Professor at the Civil and Environmental
Engineering, University of Windsor since 1996. He co-
supervised 7 Masters student at the University of Windsor, ON,
one Master’s student at Western University, London, ON, and
2 PhD students at the University of British Columbia,
Vancouver, BC. He published many peer-reviewed articles, and
presented over a hundred papers at national and international
conferences.

Congratulations, Saad on this significant award.

THE. A1t OFIOZONEL \dvancedt.

« NEWIRroduct Catalog

- Featuringalllourdatestiproducts
mcludigithelnew:GENMidesign
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7i3 Plasma Technics, Inc.
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-
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IOA President Frédéric Violleau opened the meeting,
|IOA News welcomed attendees, reviewed the agenda and reviewed the
I0A Antitrust Statement. A quorum was confirmed.

IOA INTERNATIONAL BOARD MEETING
The minutes of the August 21, 2021 Board meeting were
approved as written.

Regional Group Reports

‘What did we do well in 2021/2022?

7t T EA3G- Sylvie Baig

Safety Training Video
Accounts | Tawes | Bylaves | = Strong ROPES committee

Business Licensers
= Strong Industrial Committee

" Y Word CONGIESSSUCEES . Mew Regultory Commitiee R The EA3G Group currently has 189 members concentrated in
+ Sponsorship Program Succeis! © Loprs 0 WO Membership and i Germany, France, Switzerland, UK and India.

+ Strong Financial Pasition

A booklet “The Low-Dose Concept as Bioregulator of Cellular
Antioxidants and Immune Modulator” authored by Renate
Viebahn-Hansler and Olga Sonia Leén Fernandez was
completed and will be available for sale the end of 2022.

The new membership directory has been completed and will be
placed online shortly.

On December 1, 2022, a meeting of the Board of Directors of

the International Ozone Association was held in Toulouse, Ongoing is a book on Wastewater/Pollutants coordinated by
France. This was a combined online and in-person meeting. Sylvie Baig and Michel Roustan, based on a selection of 31
papers from past IOA-EA3G conferences. This book is about
95% completed.

BMT OZONE-IN-OFF-GAS
+Drying at the point of sample l SYSTEM
by Peltier-electric cooling OZONE IN OFF-GAS
+Fully automatic condensate removal 4

+Eliminates the potential for
condensation in the sample line

+Based on our successful photometers
and dryers

+0Ozone resistant,
long-life sample gas pump

+Qzone catalyst not needed
+Low flow warning

+Measurement ranges available
down to 5 g/Nm’ (2500 ppm,)

+IP65 (splash proof) ST F
+Modbus RTU or TCP available ey

Off-Gas Ozone Content
is a Valuable Process Parameter !

Measuring the ozone content in an ozone process off-gas requires proper sample gas conditioning. Typically,
operating parameters and ambient conditions differ from site to site. If you are concerned about reliable and
accurate measurement of ozone in off-gas, please call and ask for the BMT OZONE-IN-OFF-GAS SYSTEM

-0 Ge
BMT MESSTECHNIK GMBH - Hamburger Str. 19 - D-14532 Stahnsdorf, Germany -  Phone +49-3329-69677-0 - www.bmt-berlin.de .gn\ "3
OSTl Inc. (Ozone Systems & Technology Int') - P.O. Box 63928 - Colorado Springs, CO 80962 - Phone +1-831-649 1141 - www.osti-inc.com 2 Em g
(S
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The next EA3G webinar is scheduled for early 2023 and will
focus on Implementation and Engineering.

Ozone Days was held March 23-24 at UniLaSalle, Beauvais
France. The IOA offered a keynote address at the beginning of
the conference.

An IOA-EA3G regional conference was held in Toulouse,
France with 80 attendees from 20 countries. There were 40
technical presentations.

Activities are now focused on the upcoming IOA World
Congresss, July 2-7, 2023 in Milan, Italy.

NIG Group (Submitted by Dr. Fumitake Nishimura)

Membership remains relatively stable at 101. Financial results
were positive due to safety manager training sessions and
approval certificates.

The JOA annual conference was held November 24-25, 2021
with 102 participants.

Volume 51, No 1

A project investigating two-phase stainless steel corrosion is
nearing completion. Two-phase (duplex) stainless steel is made
up of austenitic stainless steel and ferritic stainless. Its strength
is almost twice tat of conventional stainless steel. Initial results
showed no difference in the test pieces of the two types of steel.

PAG Group (Ben Kuhnel for Nick Burns)
Membership is at 262, a slight drop from 2021.

A contract was executed with AAMSI, Sacramento, CA for
providing administrative services to I0OA-PAG and this
function was transferred from Las Vegas.

A successful virtual World Congress was held in 2021. The
sponsorship program, providing free conference admission to
students has been successful. A strong ROPES committee
continues to engage the younger IOA members.

A PAG annual conference was held in Las Vegas, August 15-
18, 2022. There were 168 attendees from 9 countries.

The Membership Committee has secured 11 annual Sponsors.
They are looking to apply sponsorship funds to scholarships to
attend conferences.

OZONE ANALYZER BMT 965

T —— OTONE ANALYIER BMT 945 8

If you are Tired of

Battling Service Related Issues

OZONE CONTENT ,

=
BMT MESSTECHNIK, BERLIN
OSTI,

+Calibration error less than 0.5% of range
+Ranges from 0 - 2 to 0 - 800 g/Nm’
+Selectable dimensions: g/Nm’, %wt/wt, ppm,
+Full internal diagnostics

+Life long logging of Event & Error Log and

+State-of-the-art design, highest quality materials

+Unprecedented accuracy, stability, and reliability
through design competence

+Proven by thousands of installations around the world
+The companion to your PC or PLC

+USB port for field updates, log downloads and
PC communication (Diagnostics)

+Three year warranty, on all parts & labor
+Five year warranty on the long-life UV lamp

+Containing over thirty years of experience in
designing highest quality UV photometers

+Backward compatibility with BMT 964 series of
analyzers

+Panel mount, portable, and wall mount models (IP65)

BMT

BMT MESSTECHNIK GMBH - Hamburger Str. 19 - D-14532 Stahnsdorf, Germany

www.osti-inc.com

Phone +49-3329-69677-0 - www.bmt-
berlin.de OSTI Inc. (Ozone Systems & Technology Intl) - P.O. Box 63928 - Colorado Springs, CO 80962 - Phone +1-831-649 1141 -

concentration with date and time stamp
+Windows software for easy control included
+Power supply: 85 - 264 VAC or 12 - 36 VDC
+Cabinet with enhanced sample gas filtering
+Cabinet certified to NRTL / cTUVus and for
ship operations (USCG)

+*Modbus RTU or TCP available
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A
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Is pleased to invite you to take part in the
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Ozone and Advanced Oxidation
Leading-edge science and technologies

9 Jan. 2023 Book your exhibition space, your sponsoring option
6 Mar. 2023 Submit abstracts by this deadline - Register
27 Mar. 2023 Notification of acceptance of papers
3 Apr. 2015 Discover the full programme
9 Jun. 2023 Submit presentations
2 Jul. 2023 Attend the Congress with your guests

Key dates

3-day scientific and technical sessions
3-day exhibition

2-day technical tours

Social events

Further information
WWW.i0a-ea3g.org
Contact IOA office
ioa@esip.univ-poitiers.fr

Milan, Italy 2
2 - 7 July 2023 T
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The Industrial Committee held a webinar “Ozone in
Horticulture” with 149 attendees. They are now focusing on
cooling tower applications.

A new Regulatory Committee has been formed. Its goal is to
educate US and Canadian Regulators. A future webinar in
planned. The committee will also track regulations.

Future conferences are Kansas City, August 28-31, 2023; Las
Vegas, NV, August 26-29, 2024 and a World Congress in
Atlanta, GA, August 25-28, 2025.

Committee Reports
Publications Committee (Barry Loeb)

All issues of Ozone News and OS&E have been completed.
We used our full allotment of 600 pages for OS&E in 2022.
Starting in 2023 we will no longer have a page limit, but a
minimum of 50 papers per year. The “too-large” backlog of
papers has dropped to a more manageable level. OS&E remains
a nicely profitable journal for Taylor & Francis.

The Impact Factor of OS&E increased somewhat to 2.604,
reflecting on the hard work of our Associate Editors and

~
.'GZ‘EE

measuring te
for every applicatior
the ozone
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Editorial Board in increasing paper quality.

Taylor & Francis has proposed a revised contract with a one-
year, renewable term. This contract was reviewed and
approved by the board. It since has been signed and executed.

The two feature sections of Ozone News, “Tony’s Column” and
“Saad’s Perspectives” continue to have a positive impact on
Ozone News. Ozone News advertising in 2022 was similar to
2021. We need to get more member companies to consider
advertising. Ozone News continues to cover its publishing
costs by advertising.

A new Publications Catalog will may be issued after the Milan
and Kansas City conferences.

Finance Committee (Sylvie Baig)

The surplus from the 2021 World Congress was $24,354. This
is being distributed to the regional groups.

The 2021 financial summary showing a surplus of $10,701 was
reviewed and approved.

The updated 2022 financial summary showing income and

i

-4 » Vent/Ambient Gas
465L

Providing a wide range of options

Teledyne API provides solutions for all your ozone monitoring
and process control needs. Whether your requirement is for
high concentration, off-gas, vent gas, ambient gas or residual
gas in water, we have the right solution for you.

l‘~‘ TELEDYNE APl
Everywhereyoulook

www.teledyne-api.com
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expense of $114,314 was reviewed and approved.

The 2023 IOA budget, showing income and expense of
$116,575 was reviewed and approved.

Strategic Planning (Sylvie Baig/ Frédéric Violleau)

The group will be convening early in 2023 to review the status
of 10A Editors as Barry Loeb is retiring the end of 2023.

Next Board Meeting
The next I0A Board meeting is scheduled in Milan, Italy

Sunday June, 25, just prior to the opening of the World
Congress. Committee meetings will be held on June 24.

A BIG YEAR FOR |IOA CONFERENCES.

Milan Duomo

The 26th IOA World Congress is being held in Milan, Italy July
2-7, 2023. Milan, with its robust Northern Italian cuisine is a
world-class fashion city and the banking capital of Italy. It is
also rich in history, from its Roman ruins and soaring Duomo
to a host of ancient churches, medieval castles and Renaissance
palaces. It is served by two airports, Malpensa (overseas
flights) and Linate (domestic and European flights). It has an
excellent Metro system. One of Milan’s most famous
attractions is at the Santa Maria delle Grazie where Leonardo
da Vinci’s “The Last Supper” is located.

The conference will include an opening reception, technical
presentations, award presentations, technical tours and a
closing banquet. There will be a medical ozone conference held
in parallel with the conference. A call for papers has been
issued and information is located throughout this issue. Also,
visit s and tap on the section “World Congress”. Material will
be added to this site over the coming weeks.

s
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Kansas City Intercontinental Hotel

The IOA Pan American Group will be holding their annual
regional conference at the Intercontinental Hotel in Kansas
City, MO August 28-31. The Intercontinental Hotel is located
in the premier shopping and dining area of Kansas City,
Country Club Plaza. Attendees will be within easy walking
distance of the shopping and dining. The conference will
feature technical sessions, a large equipment exhibition,
workshops, round table sessions and networking sessions.
Reservations for the conference and the hotel are now open,
with information available within this issue.

We were pleased to be able to return to in-house conferences in
2021 after a nearly two-year hiatus due to the pandemic.
Conferences are critically important to the IOA and 10A
members as this is where exchange of information is
accomplished and we get to meet our peers in the industry.
Please follow the respective websites www.ioa-ea3g.org,
www.ioa-pag.org and www.j-ozone.org for updates on
conference information.

World famous Lascala Opera House in Milan
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Tony’s Column

Tony Sacco, Spartan Environmental Technologies

Ozone Enhanced Coagulation and Flocculation

Often ozone is promoted as having multiple simultaneous
benefits in water treatment. For example, ozone can be used as
a primary disinfectant and for taste and odor control. It can be
used as a pre-oxidant and as an aid in coagulation. Being able
to provide these benefits improves ozone’s economic benefit to
the end user.

In this brief note, ozone’s impact as an aid in coagulation or
flocculation will be covered. This property of ozone has been
reported in the literature over the last half century. In a number
of drinking water treatment plants using pre-ozonation,
improvements in coagulation and flocculation have been
observed such as a reduction in coagulants or flocculants while
still maintaining turbidity levels after filtration. The effect was
unexpected and has been observed and reported on since the
1970’s.

Before discussing this property of ozone, it may be worthwhile
to define coagulation and flocculation since they tend to be
used interchangeably, but colloid scientists define coagulation
as processes that compress the electrical double layer to
agglomerate particles and flocculation as processes where
polymer bridging causes the particles to come together (Kim
1995). The illustration above from Sun et al., (2019) shows
several common coagulation and flocculation processes.

In the EPA Enhanced Coagulation and Enhanced Precipitative
Softening Guidance Manual, (1999), enhanced coagulation is
“defined as the process of obtaining improved removal of DBP
precursors by conventional treatment.” This is normally
accomplished by increasing the dosage of coagulant and pH
control, although other parameters can also be employed to

Volume 51, No 1
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improve the process.
reduced TOC and turbidity levels.

The result is typically measured as

Ozone enhanced coagulation is a relatively new water
treatment technology, but it has shown promise in a number of
applications. It is particularly useful for treating surface water
sources, such as lakes and rivers, which often have high levels
of organic matter. It can also be used in combination with other
treatment processes, such as filtration, to further improve the
quality of the water. From the literature, ozone can act as an
aid to both coagulation and flocculation. Although, this effect
does not always occur or occur with the same intensity
depending on the application and water quality.

Jekel (1994) referring to earlier literature reviews and articles
noted ozone’s impact of coagulation and flocculation based on
measurements of particle size distribution changes, reduction
in DOC, reduced turbidity, better settling rates, and improved
filter runs. Dose ranges were mainly 0.2 to 2.0 mg ozone/l (0.1
to 0.5 mg ozone/mg DOC). Jekel (1994) indicated that the
improvements were related to algae flocculation,
destabilization of particles and polymerization of dissolved
organics.

Georgeson (1988) observed reductions as high as a 50 percent
in cationic polymer usage with pre-ozonation as compared to
pre-chlorination. Chang et al. (1991) noted that optimal ozone-
induced particle destabilization was found to occur in waters
with hardness-to-TOC ratios >25 mg CaCO3/mg C and ozone
doses of about 0.4-0.8 mg O3/mg C. Jasim et al. (2008),
showed in a dual train pilot scale study, that pre-coagulation
ozonation improved turbidity and particle count especially for
size ranges of 2-3, 3-5 pm and 5-10 um, compared to the non-
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ozonated side at low water temperatures.

Mazloum et al., (2004), illustrated the rapid improvement in
turbidity with the use of Pre-coagulation ozonation (below)
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In terms of explaining the reasons why ozone improved
coagulation and flocculation Jekel (1994) indicated that the
improvements were related to algae flocculation,
destabilization of particles and polymerization of dissolved
organics.

Cui et al. (2020) in another review suggested ozone oxidation
changes the surface characteristics of particles directly or by
affecting the organic molecules on the surface of these
particles. This in turn allows metal ions in solution to bind to
particle surfaces and cause agglomerates to form (coagulation).
Cui et al. (2020) also noted that ozone can polymerize
metastable organics, which results in particle aggregation
through bridging (flocculation). Ozone oxidation breaks up
organometallic complexes, forming in situ production of
coagulants (coagulation).

Cui et al. (2020) further noted that pre-ozonation has a more
significant effect on the coagulation of particles in water of
medium hardness than on the coagulation of particles in soft
water. The most important factors affecting the efficiency of
ozonation for coagulation include: the characteristics of the raw
water, ozone dose and coagulation conditions (dose and type of
coagulant).

Not all research has shown the improvement in coagulation
with ozonation. Schneider et al. (2000) studied pre-ozonation
effects on coagulation in jar tests and concluded that ozone had
limited benefits. Becker et al (2001) concluded that with high
DOC, ozone will produce smaller oxygenated compounds that
require greater metal containing coagulants to achieve the same
level of coagulation.

It appears then that given the proper conditions (hardness, pH,
alkalinity, and type and concentration of NOM ozone dose,
coagulant type and dose, and pH) ozone can act as an aid in
coagulation and flocculation resulting in a reduction in
chemical additions normally required, reduced turbidity and
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lower DBP. This effect is not limited to just ozone, other
oxidants can also enhance coagulation and flocculation. Ozone
seems to be more effective than other oxidants for this purpose
with fewer negative side effects. \ersus pre-chlorination, for
example, ozone can reduce the formation of THM’s.

It would seem prudent, if ozone is being contemplated for use
with a coagulation/flocculation process, to study the affect of
ozone on the coagulation/flocculation process. This might
indicate additional benefits of ozone and inform decisions on
ozone dosage, points of addition, or potential changes in water
quality parameters.

References
Becker, W.C. & Omelia, C.R. (2001). Ozone: Its effect on
coagulation and filtration, Water Supply. 1 (4): 81-88.
doi.org/10.2166/ws.2001.0070
Chang, S. D., & Singer, P. C. (1991). The impact of ozonation
on particle stability and the removal of TOC and THM
precursors. Journal-American Water Works Association, 83(3),
71-79.
Cui, H., Huang, X., Yu, Z, Chen, P, & Cao, X. (2020).
Application progress of enhanced coagulation in water
treatment. RSC Advances, 10(34), 20231-20244.
Georgeson, D.L., & Karimi, A.A. (1988) Water quality
improvements with the use of ozone at the Los Angeles water
treatment plant, Ozone: Science & Engineering, 10:3, 255-276,
DOI: 10.1080/01919518808552257
Jasim, S. Y., Ndiongue, S., Johnson, B., Schweitzer, L. and
Borikar, D. (2008)'The effect of ozone on cold water
coagulation', Ozone: Science & Engineering,30:1,27 -33 DOI:
10.1080/01919510701753366
Jekel, M.R., (1994). Flocculation effects of ozone, Ozone
Science and Engineering, 16, 55-66.
Kim, Y. H. (1995), Coagulation and flocculation: Theory and
practice. Tall Oaks Publishing, Inc.
Mazloum, S., Jasim, S., Biswas, N., Rakness, K., & Hunter, G.
(2004). Improvement and optimization of the AH Weeks water
treatment plant processes, Ozone: Science and Engineering,
26(2), 125-140.
Schneider, O.D., and Tobiason, J.E. (2000) Preozonation
effects on coagulation, Journal AWWA, 92,(10 ). 74-87
doi.org/10.1002/j.1551-8833.2000.tb09025.x
Sun, Y., Zhou, S., Chiang, P. C., & Shah, K. J. (2019).
Evaluation and optimization of enhanced coagulation process:
Water and energy nexus. Water-Energy Nexus, 2(1), 25-36.
United States Environmental Protection Agency [Office of
Water (4607)]. (1999),. Enhanced coagulation and enhanced
precipitative softening guidance manual. EPA 815-R-99-012.

Acknowledgement
The author would like to acknowledge the assistance of Dr.

Saad Jasim in reviewing this article and providing important
corrections and recommendations.

Page 14



Ozone News

Saad’s Perspective

Dr. Saad Jasim, P. Eng.
President, SJ Environmental
Consultants (Windson) Inc.
Past President, International
Ozone Association

Ozone and Ozone based Advanced Oxidation Processes (AOPs)
for the Reuse of Treated Sewage Effluent (TSE) -Part |

Climate change could profoundly alter future patterns of both
water availability and use, thereby increasing global levels of
water stress. The potential extreme changes in water quantity
and increase demand due to urban sprawl, may aggravate
global “‘water stress’.

Water reuse reclaims water from a variety of sources, apply
additional advanced treatment processes for reuse in beneficial
purposes such as agriculture-irrigation, potable water supplies,
groundwater replenishment, industrial processes, and
environmental restoration. \Wastewater reuse can provide
alternatives to existing fresh water supplies and be used to
enhance water security, sustainability, and resilience.

Health risk due to presence of pathogens, contaminants of
emerging concerns (CECs), heavy metals and other compounds
in treated wastewater is one of the primary limiting factors that
hamper its reuse potential. Apart from public health, treated
wastewater was also found to have some detrimental effects on
soil. Excessive nutrients in treated wastewater that is used for
agriculture irrigation could lower the hydraulic conductivity of
the soil and promote biofilm which would eventually clogs the
pore spaces between soil particles.

Antibiotics resistant bacteria is a serious problem associated
with wastewater treatment and reuse. Wastewater treatment
plant and its effluent have been identified as the breeding
ground of antibiotic resistance bacteria. Combined presence of
antibiotics and huge spectrum of bacteria in wastewater
treatment plant has enabled the bacterial community to swap
genes that resist antibiotics and eventually turning into
superbugs. Of concern is the uncertainty of potential adverse
effects on wildlife and humans due to chronic exposure to low
concentrations of these compounds.

Risks associated with reusing treated wastewater
Wastewater discharged by domestic, commercial, agricultural
and industrial sectors contains a myriad of pollutants [1-7]
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such as: -

(i) Toxic compounds (e.g. pesticides, polychlorinated
biphenyls, solvents)

(ii) Pathogens (e.g. bacteria, protozoa and virus)

(iii) Heavy metals (e.g. lead, mercury, arsenic, cadmium)

(iv) Nutrients (e.g. phosphorus and nitrogen) and

(v) Contaminants of emerging concern  (CECs)
(Pharmaceuticals, personal care products, plasticizers,
nanoparticles, endocrine disrupting chemicals, etc.).

These pollutants pose significant threats to living organisms
and environment. Nearly one in every five children who are
younger than 5 years old succumb to death every year due to
water related diseases [2]. Discharge of excessive nitrogen
from inefficient use of fertilizers and from human/animal waste
has caused many environmental issues. Loss of aquatic
biodiversity due to eutrophication and ground water pollution
by nitrates are some of the concerned environmental problems
caused by nitrogen imbalance [2].

Treated Sewage Effluent

Various treatment steps are usually employed in wastewater
treatment plants to remove these contaminants prior to
discharge or reuse. However, despite these treatment steps,
many studies have highlighted the presence of the pollutants
[8-13] at various concentrations in treated wastewater, thus
raising several concerns related to the usage of this alternative
water resource. In addition, concerns have been raised about
the spread of antibiotic resistant bacteria or antimicrobial
resistant gene proliferation in the environment due to discharge
of treated wastewater. Among all, public health is the most
crucial issue that needs to be seriously and carefully addressed
in all the reuse applications of treated wastewater [12, 14].

Pathogens and contaminants of emerging concern in treated
wastewater are the two pollutants that pose the most significant
threat to public health [15-17]. The public could be exposed to
these pollutants due to direct contact with the polluted treated
water (people working or handling treated wastewater, e.g.,
farmers and workers) or residents who are staying nearby and
using polluted water sources. Possible routes for direct contact
are via oral ingestion, inhalation and skin contact. Another
potential exposure pathway is via indirect consumption of food
products of agriculture crops and animals that are being bred
using contaminated treated wastewater [14]. Many scientific
studies have reported the presence of bacteria, protozoa,
helminth and viruses in treated wastewater effluent. Health risk
due to pathogen exposure is much greater and almost
immediate in comparison to chemicals, which are found in
trace amounts in treated wastewater sources. Several studies
[18-20] on treated effluent quality of wastewater treatment
plants reported on the constant detection of Cryptosporidium
parvum, a pathogenic protozoon that is responsible for severe
diarrheal illness in humans. Another diarrheal causing protozoa
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is Giardia [7,21], which is also commonly found in treated
wastewater. Even single exposure to Cryptosporidium can lead
to severe health issues [22]. Although many advanced
wastewater treatment plants utilize chlorine to disinfect their
effluents, there were many cases where chlorine were reported
to be largely ineffective in disinfecting pathogens in water
sources. Presence of chlorine resistant bacteria is one of the
reasons for poor disinfection rate using chlorine [5,23]. Li et al.
[24] observed significant regrowth of total coliforms and
Salmonella after chlorinating reclaimed water. It was
postulated that opportunistic pathogens such as P. aeruginosa
and Staphylococcus aureus could be more resistant to chlorine
than enteric bacteria [25].

Reuse of Treated Sewage Effluent (TSE)

Treated sewage effluent (TSE) could potentially play a
significant role in supplementing the water demand and water
scarcity due to climate change.

Pharmaceutical compounds are used extensively to treat
diseases in humans and animals. However, a large fraction of
these compounds is released to the environment through the
excrement of the receptors. Their presence in the environment
is of growing concern worldwide. The continuous load of
pharmaceutical compounds through human excrement as well
as effluents from hospitals and manufacturing plants is
responsible for their widespread detection in municipal
wastewaters. Conventional municipal wastewater treatment
plants (MWWTPs) have limited success in removing many
pharmaceuticals (26), resulting in the discharge of these

Table 1. Reuse of treated wastewater for various applicaitons
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pollutants into receiving surface and ground waters that are
often the sources of drinking water.

A vast number of pharmaceutical compounds have been
reported in both the influents and effluents of wastewater
treatment plants as well as natural waters and drinking water
sources in the Great Lakes Basin (7, 27). Incomplete removal
by conventional treatment technologies and potential adverse
health effects of pharmaceutical compounds has led to a search
for appropriate treatment methods for their efficient removal.
Many studies have been reported comparing the removal
efficiencies of pharmaceuticals, personal care products and
endocrine disrupting compounds by the conventional primary
and secondary treatment technologies and by alternative
tertiary treatment technologies (e.g., membrane filtration,
activated carbon adsorption, and ozonation) for secondary
effluents (27; 28, 29, 30). According to these studies, advanced
treatment technologies seem to be much more efficient in the
degradation of most pharmaceutical compounds compared to
conventional treatment methods for wastewater and drinking
water treatment.

Benefits of reusing treated wastewater

Grey water generated from daily usage of urban residents and
industrial water discards are the primary sources for treated
wastewater. These wastewater resources can be effectively
used form any useful urban, agriculture and industrial
applications as long as they are treated adequately. In many
regions, treated wastewater is primarily used for irrigation and
landscaping. Table 1 summarizes the utilization of treated

No Sector Applications
1 Urban

» Irrigation and landscaping of public parks, recreational field, school
yards, golf course, highway medians and residential.

+ Fire protection.

« Toilet flushing in commercial and industrial buildings.

+» Vehicle washing

2 Agricultural reuse « Irrigation of non-food crops (seed crops, industrial crops, processed
food crops, fodder crops, orchard crops, etc.) and commercial
nurseries.

« lrrigation of food crops.
« Watering of Livestock

3 Recreational impoundments « Artificial lakes and ponds

4 Environmental reuse « Creating artificial wetlands and enhancing natural wetlands
+ Sustaining and augmenting river or stream flows.

5 Non Potable Reuse + Groundwater recharge/Recovery of treated water for subsequent

reuse or discharge
» Recharge of adjacent surface streams
6 Potable Reuse + Indirect Potable Reuse
+ Direct Potable Reuse
7 Industrial Reuse » Process cooling, cooling tower and boiler water make-up
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Comparison of the Monthly Average Degradation of Carbamazepine,
Atrazine, Cotinine and Caffeine, using Ozone vs. Conventional
Treatment Process (without ozone) (Jasim et al., 2006)

Degradation (%)

Atrazine
Caffeine Compound

Cotinine
Carbamazipine

W With Ozone 0O Without Ozone

Figure-1 a, Ozone application for the degradation of Pharmaceuticals, Personal Care Products and Endocrine Disrupting Compounds

in Detroit River (7).

wastewater in various sectors (30). The water quality
requirement of each end-user determines the type of
wastewater and its degree of treatment. For instance, TSE
water quality required for food crop irrigation and process
cooling is distinctly different.

Ozone and Ozone based Advanced Oxidation Process
(AOP)

Ozone and ozone based Advance Oxidation Process (AOP)
high efficacy for oxidation of pharmaceuticals and other CECs
compounds in water and wastewater have been noticed in
studies conducted through lab and pilot scale experiments to
evaluate its effectiveness in degradation of these compounds
under different operational conditions, Figure-1, (7).

Ozone is a powerful oxidant and reacts with target compounds
in a water system either directly or indirectly through its
decomposition into reactive and non-selective hydroxyl
radicals, while advanced oxidation process (AOP) is
particularly more efficient for removing ozone recalcitrant
compounds due to the less preferential nature of the hydroxyl

radicals, Figure-2 (31). The reactivity of ozone with target
compounds in water is strongly related to their molecular
structure and the quality parameters of water such as pH,
dissolved organic carbon content (DOC) and alkalinity. Ozone
itself is known to react instantly especially with unsaturated
double bonds and aromatic rings substituted by an activating
group such as —OH (phenol) and -NH2 (aniline), while the
degradation of other compounds depends on the hydroxyl
radical generation capacity during ozonation. Alkalinity of
wastewater is known to increase ozone stability in water
because it acts as an inhibitor in ozone decomposition by
scavenging OH radicals. However, higher ozone demand by
organic carbon content of water (for oxidation purposes)
reduces stability of ozone in water.

To be continued...
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References 2014.pdf.

3- G. Al Enezi, M.F. Hamoda, N. Fawzi, Heavy metals content

1- K\Y. Bell, M.J.M. Wells, K.A. Traexler, M. Pellegrin, A.
Morse, J. Bandy, Emerging pollutants, Water Environ. Res. 83
(2011) 1906-1984.

2- UNEP, UNEP vyear book, 2014. Emerging issues in our
global environment, 2014.
http://www.unep.org/yearbook/2014/PDF/UNEP Year Book

of municipal wastewater and sludges in Kuwait, J. Environ.
Sci. Health A 39 (2004) 397-407,
http://dx.doi.org/10.1081/ESE-120027531.

4- Z. Liu, Y. Kanjo, S. Mizutani, Removal mechanisms for
endocrine disrupting compounds (EDCs) in wastewater
treatment—physical means, biodegradation, and chemical

Page 18



Ozone News

advanced oxidation: a review, Sci. Total Environ. 407 (2009)
731-748, http://dx.doi.org/10.1016/j.scitotenv.2008.08. 039.
5- JJ. Macauley, Z. Qiang, C.D. Adams, R. Surampalli, M.R.
Mormile, Disinfection of swine wastewater using chlorine,
ultraviolet light and ozone, Water Res. 40 (2006) 2017-2026,
http://dx.doi.org/10.1016/j.watres.2006.03.021.

6- A.R. Varela, C.M. Manaia, Human health implications of
clinically relevant bacteria in wastewater habitats, Environ.
Sci. Pollut. Res. 20 (2013) 3550-3569,
http://dx.doi.org/10.1007/s11356-013-1594-0.

7- S.Y. Jasim, A. Irabelli, P. Yang, S. Ahmed, L. Schweitzer,
Presence of pharmaceuticals and pesticides in Detroit river
water and the effect of ozone on removal, Ozone Sci. Eng. 28
(2006) 415-423,
http://dx.doi.org/10.1080/01919510600985945

8- G.S. Wang, S.-Y. Pai, Ozonation of dissolved organic matter
in biologically treated wastewater effluents, Ozone Sci. Eng.
23 (2001) 351-358, http://dx.
doi.org/10.1080/01919510108962018.

9-M. Blanky, S. Rodriguez-Martinez, M. Halpern, E. Friedler,
Legionella pneumophila: from potable water to treated
greywater; quantification and removal during treatment, Sci.
Total Environ. 533  (2015)  557-565, http://
dx.doi.org/10.1016/j.scitotenv.2015.06.121.

10- M. Benami, A. Gross, M. Herzberg, E. Orlofsky, A.
Vonshak, O. Gillor, Assessment of pathogenic bacteria in
treated graywater and irrigated soils, Sci. Total Environ. 458—
460 (2013) 298-302, http://dx.doi.org/10.1016/j.
scitotenv.2013.04.023.

11- M.S. Baawain, A. Al-Omairi, B.S. Choudri,
Characterization of domestic wastewater treatment in Oman
from three different regions and current implications of treated
effluents, Environ. Monit. Assess. 186 (2014) 2701-2716,
http://dx.doi.org/10.1007/s10661-013-3572-X.

12- E. Odjadjare, A. Olaniran, Prevalence of antimicrobial
resistant and virulent salmonella spp. in treated effluent and
receiving aquatic milieu of wastewater treatment plants in
durban, South Africa, Int. J. Environ. Res. Public Health 12
(2015) 9692-9713, http://dx.doi.org/10.3390/
ijerph120809692.

13- A. Arvai, G. Klecka, S. Jasim, H. Melcer, M.T. Laitta,
Protecting our Great Lakes: assessing the effectiveness of
wastewater treatments for the removal of chemicals of
emerging concern, Water Qual. Res. J. Can. 49 (2013) 23-31,
http://dx.doi.org/10.2166/wqrjc.2013.104.

14- D.W. Westcot, Health risks associated with wastewater use,
in: Qual Control Wastewater Irrig Crop Prod., Food and
Agriculture Organization of the United Nations, 1997, Chapter
2.

15- Committee on Ground Water Recharge, Commission on
Geosciences, Environment and Resources, Division on Earth
and Life Studies, National Research Council, Chapter 4: Public
Health Issues, in: Gr. Water Recharg. Using Waters Impair.
Qual., National Academies Press, Washington, D.C., 1994.
10.17226/4780.

Volume 51, No 1

16- S. Wu, P.N. Carvalho, J. a. Miiller, V.R. Manoj, R. Dong,
Sanitation in constructed wetlands: a review on the removal of
human pathogens and fecal indicators, Sci. Total Environ. 541
(2016) 8-22, http://dx.doi.org/10.
1016/j.scitotenv.2015.09.047.

17- G. Oron, L. Alcalde-sanz, L. Gillerman, Y. Manor, A. Bick,
M. Salgot, in: R.H. Armon, O. Hénninen (Eds.), Chapter 39
Risk Management During Effluent Application for Irrigation,
Environ. Indic., Springer, Netherlands Dordrecht, 2015,
http://dx.doi.org/10.1007/978-94-017-9499-2.

18- M. Dungeni, M.N.B. Momba, The abundance of
cryptosporidium and giardia spp. in treated effluents produced
by four wastewater treatment plants in the Gauteng province of
South Africa, Water SA. 36 (2010) 425-432. http://
www.scopus.com/inward/record.url?eid=2-s2.0-
77957005797 &partnerl D=tZOtx3y1.

19- C. Ajonina, C. Buzie, L.U. Ajonina, A. Basner, H.
Reinhardt, H. Gulyas, et al., Occurrence of Cryptosporidium in
a wastewater treatment plant in North Germany, J. Toxicol.
Environ. Health A 75 (2012) 1351-1358, http://dx.doi.
0rg/10.1080/15287394.2012.721167.

20- C.-P. Huang, S.P. Myoda, Sonochemical treatment of
wastewater effluent for the removal of pathogenic protozoa
exemplified by cryptosporidium, Pract. Period. Hazardous,
Toxic Radioact. Waste Manag. 11 (2007) 114-122, http://
dx.doi.org/10.1061/(ASCE)1090-025X(2007)11:2(114).

21- E.M. Hachich, A.T. Galvani, J.A. Padula, N.C. Stoppe,
S.C. Garcia, V.M.S. Bonanno, et al., Pathogenic parasites and
enteroviruses in wastewater: support for a regulation on water
reuse, Water Sci. Technol. 67 (2013) 1512-1518,
http://dx.doi.org/10.2166/wst.2013.019.

22- R.G. Maliva, T.M. Missimer, F.P. Winslow, R. Herrmann,
Aquifer storage and recovery of treated sewage effluent in the
middle east, Arab. J. Sci. Eng. 36 (2011) 63-74,
http://dx.doi.org/10.1007/s13369-010-0011-y.

23- Z.A. Bhatti, Q. Mahmood, I.A. Raja, A.H. Malik, N.
Rashid, D. Wu, Integrated chemical treatment of municipal
wastewater using waste hydrogen peroxide and ultraviolet
light, Phys. Chem. Earth Parts A/B/C 36 (2011) 459-464,
http://dx.doi.org/10.1016/j.pce.2010.03.024.

24- D. Li, S. Zeng, A.Z. Gu, M. He, H. Shi, Inactivation,
reactivation and regrowth of indigenous bacteria in reclaimed
water after chlorine disinfection of a municipal wastewater
treatment plant, J. Environ. Sci.(China) 25 (2013) 1319-1325,
http://dx.doi.org/10.1016/S1001-0742(12)60176-4

25- M. Benami, O. Gillor, A. Gross, The question of pathogen
quantification in disinfected graywater, Sci. Total Environ.
506-507 (2015) 496-504, http://
dx.doi.org/10.1016/j.scitotenv.2014.11.051.

26- Carballa, M., F. Omil, J.M. Lema, M. Llompart, C. Garcia-

Cont’d on p. 22

Page 19



Ozone News

Volume 51, No 1

NEW IOA MEMBERS

The International Ozone Association takes great pleasure in welcoming our new members!
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Upcoming IOA Meetings

2023

August 28-31, 2023, IOA-PAG Annual Conference,
Intercontinental Hotel, Kansas City MO. Call for papers: due
March 17, 2023. Conference and hotel registration open.
Information: see announcement in this issue or visit www.ioa-

pag.org.

July 2-7 2023, International Ozone Association 26th World
Congress and Exhibition, Politecnico di Mllano, Milan
Italy.Call for papers: due March 13, 2023. Information: see
announcement in this issue or visit www.ioa-ea3g.org. Note:
Medical sessions will be held on July 4-5.

2024 and later

August 25-29, 2024, I0A-PAG Annual Conference, Las Vegas,
NV. Information: www.ioa-pag.org

August, 2025, IOA World Congress, Atlanta, GA.
Information: www.ioa-pag.org

Meetings of Other Organizations

February 20-23, 2023, AMTA Membrane Technology
conference & Exposition, Knoxville, TN. Information:
www.amtaorg.com

March 5-8, 2023, WateReuse 2023 Symposium, Marriott
Marquis, Atlanta, GA. Note: The IOAis a sponsor of this
event. Information: www.watereuse.org.

March 22, 2023, World Water Day. Information:
www.worldwaterday.org

May 28- June 2, 2023, 18th Internatinal Water Association
Leadge Conference on Water and Wastewater Technologies,
Daegu, South Korea. Information: https://iwa-let.org

June 11-14, 2023, AWWA ACE23, Toronto, Ontario, Canada.
Information: www.awwa.org

September 10-13, 2023, 2023 IUVA World Congress,
Intercontinental Dubai, Dubai, UAE. Call for abstracts: due
May 19, 2023. Information: https://iuva.org/IlUVA-WC-
2023

September 30 - October 4, 2023, 96th Annual WEFTEC
Technical Exhibition and Conference, McCormick Place,
Chicago, IL
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CALL FOR ABSTRACTS

The International Ozone Association - Pan American Group (IOA-PAG) wants you
to share your exciting Ozone and AOP technological advancements and
experiences in this unique forum showcasing the world's premier advanced
treatment technologies! This Conference will provide current technical, process,
and operational information to engineers, scientists, and end users of Ozone and
Advanced Oxidation technologies with focus on municipal & industrial water,
wastewater, water reuse and emerging contaminants in North and South America.

Submit your Abstract by March 17, 2023 online at

https://www.ioa-pag.org/event-5116482

Topics May Include:

Advanced Oxidation

Aquaculture

Biofiltration

Bromate Formation and Control
Chemical and Biochemical Reactions
Disinfection

DBPs Formation and Control
Drinking Water Treatment

Emerging Contaminants

Marine Mammal Aquarium
Operations and Maintenance

Ozone Systems Design

Ozone Mass Transfer

Ozone Measurement

Pools and Water Features
Regulatory Perspectives

Wastewater Treatment & Water Reuse

Questions?

Accepted Speakers:

Speakers whose abstracts are selected
will receive a discount of $100 off of the
Early Bird Conference registration fee!

Attention Students:

When submitting your abstract, inform
support@ioa-pag.org if you'd like to be
considered for a Memorial Scholarship
Award to receive a complimentary
Conference registration!

Roundtable Discussions:

Roundtable discussions will be featured in
the Technical Program. If you would like to
lead/moderate a discussion using this
format, please submit your idea through
the Call for Abstracts link.

For questions regarding the IOA-PAG Conference or Abstract

submissions, please contact the IOA-PAG at support@ioa-pag.com

or (916) 441-0629.
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The Internatlohal Ozone As'§ouaﬂ“on!'u
Is pleased to invite you to take part in the

3 26" World Congress & Exhibition
2 - 7 July 2023, Milan, Italy

Ozone and Advanced Oxidation
Leading-edge science and technologies

This event continues a long series of successful
congresses organized worldwide to provide an international
forum for all concerned with fundamental, engineering and
applied aspects oxidation techniques involving ozone and
advanced oxidation systems. -
SCOPE

The upcoming congress will host experts from all over the
world to present and discuss the latest advances in
knowledge and technology for development and application
of processes based on ozone or any advanced oxidation ]
system for:

= Environment preservation and human health ]
protection: water, gas, soil and waste purification,
water reuse and recycling, recovery of valuables

= Industrial manufacture and conditioning: pulp and
paper, agri-food, electronics, chemicals, oil&gas, ...

= Medical therapy.

OBJECTIVES

The IOA wishes to continue to offer the world the unique

opportunity:

= To interface with scientists, researchers, students,
engineers, users, technical experts, representatives of
leading organizations from various disciplines,

= To share the latest information on research topics,
current issues, technologies under development, new
applications, full-scale experiences, equipments and
products,

= To consider and discuss directions able to deliver
innovative, competitive and sustainable solutions
which address current and next challenges.

PROGRAMME
The congress will feature:

Three concurrent scientific and technical sessions
including keynote lectures, oral communications, short
oral presentations with connected poster exhibition
and workshops (3-5 July),

Exhibition of Industry’s technologies, products and
services (3-5 July),

Technical visits of full-scale application plants (6-7
July),

Social and cultural events for delegates and their
guests: tours, congress dinner (2-5 July)

ANNOUNCEMENT

o CALL FOR PAPERS
AND EXHIBITORS &

Water Treatment

Science and Technology

Research Development Events Members
Knowledge Advances

Standards g,
Fundamentals wards
Field application INAUSEry News

A Food PrOCESS]ng Englne?rmg
: Ozone Therapy Worldwide
’ Agricu|ture Publications



TOPICS OF INTEREST
Relevant to the Congress theme include but are not limited
to the combinations of:

= Chemical and biochemical reactions

= Reaction mechanisms

= Reaction kinetics and modelling

= Advanced oxidation processes

= Synergies with ozonation

= Hydrodynamics and mass transfer

= Reactor design / Modelling / Validation

= By-product’s formation and control

= Process optimization and control tools

= Ozone generation

= Multiphase reactors

= Gas diffusion devices

= Regulatory requirements

= Gas treatment and odour control

= Soil remediation

= Biosolids treatment

= Water disinfection

= Emerging contaminants, occurrence and treatment
= Pollutant removal

= Wastewater treatment for reuse or discharge
= Application in agricultural and industrial processes
= Action on materials and surfaces

= Measurement and on-line monitoring

= Operation studies

= Competitiveness of technologies

= Medical applications

SUBMISSION OF ABSTRACTS

Researchers, scientists, practitioners are invited to propose
oral or poster presentations related to the theme topics.
Authors should submit an extended abstract in English of
two to four pages (with tables and figures) by 13 March
2023:

= Preferably online at www.ioa-ea3qg.org/congress/

= By e-mail with the submission form to the IOA-EA3G
Secretariat.

Each proposal should be accompanied by the Submission
form enclosed dully filled.

The Programme Committee will notify authors about the
acceptance of their papers for oral or poster presentation
before 31 March 2023. Any speaker will be allowed to make
a maximum of two presentations.

SUBMISSION OF WORKHOPS

Workshops aim to transfer knowledge through intensive
interaction with the audience. Prospective organisers
should submit their proposals according to the abstract
submission system.

Ozone and Advanced Oxidation
Leading-edge science and technologies

26+ World Congress & Exhibition

2 — 7 July 2023
Milan, Italy

R Rt E il

SCHEDULE

1st March | Early programme and registration

13 March | Submit abstracts by this deadline

13 March | Book your booth, sponsoring option

31 March | Notification of acceptance of papers

1st May Discover the general programme

29 June Deadline for full papers or presentations
2 July Attend the Congress with your guests

AWARDS AND PUBLICATIONS

During the congress, the Programme Committee will select
and award a prize to the best paper presented by a PhD
student. All accepted papers will be printed in the congress
proceedings handed out to participants at registration. After
the congress, the editors of the IOA journal “Ozone: Science
& Engineering” will make a final selection for a potential
publication as peer-reviewed article.

EXHIBITION AND SPONSORSHIP

The exclusiveness of the Congress allows exhibitors and
sponsors an ideal opportunity to meet a unique and targeted
audience. Organizations and companies are invited to
support the Congress organization and to display their
technologies, products and services related to the Congress
theme.

For detailed information on exhibition ansd sponsoring
options, please contact the Congress Office to make the
most of this event.

I0A office ioa@esip.univ-poitiers.fr

REGISTRATION
Registration will be available beginning of March. Speakers
will have to register by 30 April to fix the Programme.

The registration fees will cover scientific and technical
sessions, book of abstracts, electronic proceedings,
lunches, coffee breaks, exhibition, cultural and technical
tours and congress dinner.

CONGRESS VENUE
The Congress venue will be Politecnico di Milano, Piazza
Leonardo da Vinci, 32, 20133 Milano MI, Italiy.

LANGUAGE
The official language will be English.

CONTACT AND UPDATES
For any request: IOA-EA3G Secretariat

Fax +33(0)549 454 060
E-mail: ioa@esip.univ-poitiers.fr

CONGRESS WEBSITE
www.ioa-ea3g.org/congress




Ozone and Advanced Oxidation

2 — 7 July 2023
¥ : : Milan, Italy
Leading-edge science and technologies -
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SUBMISSION FORM o REQUEST FOR INFORMATION

26t World Congress & Exhibition

SUBMISSION

Authors are kindly invited to propose an extended abstract related to original contribution on any of the topics of the
congress by 13 March 2023. Abstracts can preferably be submitted online at www.ioa-ea3g.org/congress or by e-mail to
the IOA-EAsG secretariat. Each proposal submitted by e-mail should be accompanied by this submission form dully filled.
An acknowledgement of receipt of your submission with ID number will be sent to your e-mail address after submission. If
you do not receive any confirmation, your submission needs to be re-submitted.

For submission of abstract or request of further information, to be returned before 13 March 2023 by e-mail to:
IOA-EAsG Secretariat, E-mail: joa@esip.univ-poitiers.fr

YOUR SUBMISSION OR REQUEST

O | wish to submit an abstract or a workshop, see the document enclosed sent by E-mail entitled: ...............ccccoiieeen.

[OFRr=10 11 g Lo S F= T T=T SOt

PREFERENCE: [ ORAL presentation O POSTER presentation (with oral summary) O WORKSHOP
O I wish to receive the final program of the congress and information for registration
O | wish to receive information on sponsoring options [ | wish to receive information on exhibition

[ O 1 1= PSSP PUPRRRR

Please mark the field - theme and topic - to which the subject of your abstract belongs.
THEMES (choose only one please)

O Chemistry O Medicine O Drinking water

O Chemical Engineering O Agri-Food application O Medical application
[ Biology O Process industry application O Other

O Physics O Wastewater treatment

TOPICS (several allowed)

O Reaction mechanisms, kinetics, by-
products

[0 Ozonation

O Advanced oxidation

O Disinfection

O Ozonolysis

O Hydraulics, hydrodynamics,
transfer, contactors

mass

YOUR CONTACT DETAILS

O Modelling, validation, system design
O Analytical methods

O Agri-Food safety and quality

O Waste, Air and Soil treatment

OO0 Wash water, process water

O Wastewater treatment, recycling and
reuse

[0 Ecosystem preservation

O Industrial applications

O In-field full scale applications

O Product / Process R&D

0O Hybrid ozone processes

O Innovative applications of ozone and
related oxidants

OMrs. OMr. LAST NAME: ... First Name: ..., 0 IOA Member
(O] 7e T T 0 1ST=1 1 o] o H PP SEOTPPPPRTN
Y0 L0 LTS
(701U 4 VUSSP SRR
PRONE: F.oeiiiiieee e e —————— E-mail e

EDITORIAL GUIDELINES for abstract and workshop submission
All proposals must meet the editorial guidelines detailed at www.ioa-ea3g.org/congress.
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Dissolved Ozone

Modular Gas Detector
Model A14/A11

- Expandable and Available for
Multi-Channel Applications

« Optional Self-Checking Sensors

800-959-0299

Reliable instruments

trtve OZONE INDUSTRY

Interference-Free Measurement of Dissolved Ozone

« Optional Self-Checking Sensors

Online Monitoring & Control for 0zonation Systems

ATl's Dissolved Ozone Monitor provides an economical and reliable
measurement system for monitoring and controlling ozone treatment
systems. With a variety of outputs including 4-20 mA analog, PID control, three
adjustable relays, and digital communications (Profibus-DP, Modbus-RTU, and
Ethernet-IP). The Q46H/64 is adaptable to any ozone application.

+ No Interference from Residual Chlorine

- Direct Measurement of 0zone without Reagents

- Multiple Sensor Mounting Styles

« Low Operating Cost with Minimal Maintenance Required
« Optional pH Sensor for Dual Parameter Monitoring

Digital Gas Detector Portable Gas Detector
Model F12 Model (16
- Available for AC, D, or Battery « Data Logger Standard
« Uses"Smart Sensors” « Uses “Smart Sensors” for up to

33 Different Gases

AL

www.analyticaltechnology.com Analytic
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Innovative
Oxygen

Supply
Solutions

Perfect for Ozone Generation

» Eliminates Oxygen Deliveries

» Widest Selection of Systems
and Options

» Cost-Effective PSA Oxygen
Systems

» High-Efficiency VPSA Oxygen
Systems
» Lowest Sound Levels

» Ease of Use, Service, and
Support

(00e] 9] #-Yot IV [oTo F-\VA (o)
Learn More About
Maximizing Your
Ozone Generator Performance

IRJEP

1.800.874.0202 = info@airsep.com
www.airsep.com
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