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High efficiency low power consumption system used to sanitise
and make water drinkable by means of filter ozone processes

- Target users:

- civil protection authorities

- army forces

- schools and public concerns

- work sites in difficult area

- hospitals and ER units in difficult areas or war zones

- food and drink manufacturers who need sanitising fluids (milk, fruit juices etc)

- mollusc culture businesses

- public and private communities

- all firms which need sterile or sanitised water for various uses (to clean butcher’s counters,
hospital wards )



Foreword

Making water drinkable has become a primary requirement in many Countries throughout the World; in
fact, access to fresh water is only the first step towards a minimum quality of life that uses water mainly
for drinking purposes without contraindications due to poor quality water which microbes use as a
dissemination agent which can lead to serious health disorders (dysentery, gastroenteritis, typhoid and
others even worse).

Water must therefore readily available, used primarily for drinking, it must not contain pathogens of any
kind which are able to damage the health of those drinking it.

This simple trilogy often stops as early as the ‘readily available’ aspect as water is becoming increasingly
scarce and what there is, is often not drinkable.

Many travellers, workers, soldiers have found themselves in conditions of severe and sometimes fatal
health disorders due to ingestion of bacteriologically contaminated water. Millions of people are forced
to drink from uncontrolled sources every day while working contracting illnesses caused by the infected
water.

In ‘civilized" countries, which are in minority, there is not generally any shortage of water and all
required monitoring tests are conducted by public or private concerns o ensure its quality; but in the
Rest of the World (the majority) these fests do not exist which generates a long sequence of tragic
events that cause death in the populations (particularly children).

The control of water sources is strategic in every country in the world, especially where there are wars in
progress.

In fact, where there are no general regulations, water is:
- sometimes available and sometimes not

- poisoned

- is not drinkable because nobody has disinfected it.

Reduce the risk of consuming *‘non-drinkable™
or microbiologically contaminated water

It is certainly possible to drastically reduce, until it virtually disappears, the risk of drinking infected or
non-potable water. During natural disasters, military actions or on construction sites located in difficult
areas, the water is purified beforehand to prevent the inconveniences caused by bacterial infections:
Generally they use a salt or a solution of chlorine or iodine which is added to the water in varying
concentrations or, in more sophisticated systems, they use chlorine gas generators which guarantee the
absence of pathogenic micro-organisms in the water. Other systems use ozone, the oxidant gas par
excellence, considered the best bactericidal agent in the world.

Whilst there may be problems getting supplies of chlorine or iodine tablets in underprivileged countries
whose waters need purifying, ozone is easy o produce and only needs electricity.

For some time now technology has provided solar systems which are able to generate from 1 to 100 kw/h.
at low costs, rendering the system independent from the normal circuit equipment connected to a
photovoltaic system.

There is hence the possibility of using ozone to purify water that is bacteriologically polluted which
greatly reduces the risk of drinking contaminated water and the risk of high numbers of users being
afflicted by severe intestinal life threatening diseases.
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Producing ozone with lower energy consumption

A team of Italian researchers coordinated by Prof. Paolo Broglio Scientific Director of Ecologia Applicata
- Scientific Organisation for Environmental Research in Milan and Development of Innovative
Technologies for the Environment, has created an ozone generator which is capable of producing 30 g/h
using about 100 watts (the consumption of a light bulb).

This result has been certified by the Milan Polytechnic - Institute of Electrical Technologies and finally
establishes an important moment in the evolution of this technology.

Dissolving ozone in water

If the objective is to purify the water, the ozone must be dissolved in the water up to its maximum
saturation level which is compatible with the temperature and pressure. Ozone does not disperse easily in
water because of its chemical instability characteristics, and at a temperature of 20° C with relative
atmospheric pressure, it reaches a maximum concentration ranging between 3-5 mg/l. This amount,
however, is adequately sufficient to ensure good levels of purification and, in optimal conditions, even the
sterilisation of the water (sterilisation = zero micro-organisms of any kind, pathogenic or not in a litre of
water). In practice, 0.5 mg/l of dissolved ozone is sufficient to destroy all kinds of bacteria in few
seconds and inhibit and destroy viruses.

It is therefore essential to "dissolve" the ozone in the water as efficiently as possible.

The research team has also reached this second objective, creating a special diffuser which is able to
“nebulise" the ozone in the water ensuring extremely high performance.

Two things to realize a third: Drinkthewater ®

The possibility of using next-generation very low power consuming ozone generators and special diffusers
able to "dissolve" the ozone in the water makes it possible to implement a simple water purification
system which can be installed in every corner of the Earth.

This system is called Drinkthewater ®

In a fourth container (3x2.4xH2.5 m) there is a condenser system which can treat 9,000 litres/hour of
water with high ozone content and can sustain a concentration of 3-5 mg/|l of ozone for at least 20-30
minutes, without altering the taste of the perfectly disinfected water.

The ozonised water is stored in a special non-toxic plastic tank (1,000 litres) from where it can be
“tapped" and distributed.

A fourth possibility: DOTWO ® (Disinfection of the wound)

Bearing in mind that in the first 20-30 minutes the ozone maintains very high levels of concentration, the
water can be used in hospitals to medicate and cleanse wounds, disinfecting them which encourages them
to heal better. If the system will be used for hospitals only, it is possible to produce water (150 litres
each time) in batches, i.e. by filling the contact tank with water and ozonising it for about 15 minutes.
After this period 150 litres of "ozone treated aqueous disinfectant" will be available for medical/ nursing
purposes, and when this runs out, it will always be possible to repeat the cycle for another 150 litres of
"disinfectant".
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The features of the system

All the equipment, including the partial storage tank, are housed in a "minicontainer" where all the
equipment necessary to the process has been installed.

Data sheet for the Drinkthewater ® DTW150 model

All components of the ozone generator that can come into contact with ozone are built from AISI 316 or
PVC. The seals are all in Viton® or Teflon®. All the pipes used to feed the ozone into the ejectors are
made from steel or PVC. The connecting pipes between the submersible pump and the contact column can
be made of standard flexible rubber for use with water. All the connecting pipes between the contact
column, the steel body pump and the collection tank are made of steel or PVC. The ozone is generated
using an average consumption of electricity that does not exceed the value indicated in Table I. A
Certificate issued by the Institute of Electrical Engineering at the Milan Polytechnic is also available. A
gauge constantly measures the inlet pressure of the pressure filter which, when necessary, will trigger
the automatic cleaning procedure This procedure lasts on average 2-3 minutes and the frequency of these
wash cycles depends on the quality of the water fed to the system.

Table I - Technical Data

Power Supply 220/250 VAC - 50/60 Hz

Current absorbed by the system 4.5 kWh at working capacity and maximum output
Water insulation level IP 65

Working temperature -10 55 °C

Humidity 10 + 75 % (without condensation)

Container dimensions H: 25m L:3m D:24m

Certification of electrical systems CE

Maximum water capacity 150 I/min

Maximum amount of ozone produced 30 g/h

Technical information:

The column, the ozone unit and the tank are all housed in a container. The water intake submersed pump
(external) should not be located at distances over ~ 15 m from the contact column. Water must be
retrieved at a depth which has a minimum distance from the bottom of about 1.5 m The contact column,
the collection tank, the generator and all other system components can be placed in an appropriate
container or in a prefab unit which has concrete slab or similar type of flooring.

It is not necessary to use cold liquids for the cooling process because the contact reactor is cooled by
the passage of the water to be purified, whilst the ozone generator spark plugs are cooled separately by
a mini- conditioner.

System Mod.0Z1 - capacity 150 I/min (9000 I/h)
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System Mod.0Z2 - capacity 50 I/min (3000 I/h)
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Mechanical features:
e The structure housing the generator is made from fibre glass and has a
protection rating of IP 65.
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e Structure containing the contact column and the collection tanks. The 150 litre
collection tank is made from certified food-grade HD polyethylene. The contact
column is made from AISI 316 Stainless Steel

e This consists mainly in contactors controlled by alternate current, particularly
over-dimensioned to achieve an average working life of the contacts which
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exceeds 10 million manoeuvres, corresponding to roughly 200,000 machine
working hours.

There is also another water level electronic control unit fitted on the contact
column or the collection tank. The latter works perfectly at a temperature of
between -10°C and 55°C.

[T pl

Reliability:

Machine reliability levels are studied very carefully with regard to both the
mechanical components and possible electrical inconveniences.

The final results are provided by extensive know-how which has cutting-edge
safety, low electrical consumption and high Ozone production features.

Moreover, the working life and reliability of the machine and the various devices,
which are increasingly efficient and flexible, have been achieved following
countless mechanical and electronic testing phases.

This has been achieved with the close working relations with our
Technical/Scientific staff, a team of specialists working in similar sectors and
some Public Authorities such as, for instance: Universities, Satellites, etc., who
helped in fine-tuning the solutions that best respond to the specific needs of
such equipment.
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Generator reliability:

The generator is designed and tested to produce 30 g/m* of Ozone using air.

The reactors constitfute the most delicate part of the system and must be
installed or removed by qualified technical staff only.

These reactors are fitted on a panel which is easily removed for shipping or when
half-year or yearly maintenance is performed on the system.

The generator operates in environments with a temperature of from -15°C to
55°C. A specific air conditioning/ventilating system ensures the air circulated
inside the spark plug housing to maintain the right temperature.

Reliability of the contact column:

The contact column uses Venturi ejectors to dissolve the Ozone in the water up
to 5 mg/| per ejector.

Reliability of electronic components and circuits:

All electronic components carry a 12 month warranty.

The electronic circuit does not require particular maintenance.

Special cables ( with dielectric rigidity which provides insulation of 10-12 kV) are
used to provide high voltage power to the reactors.

Special connectors are used to make this section of the electrical network more
robust.

The high voltage transformer has IP44 rated protection and can work in
environments with temperatures of under 45°C; pursuant to this aspect, a cooling
system has been installed on the generator panel.

Please check that the electrical network has an adequate earthing system (EN
50107).
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Reliability of the hydraulic circuit:

The hydraulic system used on the 50 and 150 systems consist in two pumps and a
self-washing filter system.
The first pump is a self-priming centrifugal electrical pump which powers the
recirculation of water in the contact column via two Venturi ejectors.

- The pump is covered by a 12 month warranty.

- The temperature of the pumped liquid varies from - 10°C to 40°C. .

- The maximum working environment temperature is 55°C.

- It has Class F insulation and IP55 protection rating.
The second pump is a submerged electrical pump with a stainless steel body and
transfers the water to be treated inside the contact column.

- It has a 12 month warranty.

- The maximum temperature of the pumped water is 35°C.

- Certified Protection rating IP X4.
The filter system runs on water at a maximum temperature of 40°C and a
maximum pressure of 16 bar.
All the components are suitable for use with drinking water.
The electrical circuit is powered by a tfransformer (PRI 220V, SEC 24V, V50-VA)
built to CEI 14/6 standards with automatic protection.
It has a 12 month warranty.
All the pipeline, valves and fittings are made from AISI 316 stainless steel and
PVC and can be used up to PNI10.

Reliability of the complete system:

* The complete system (generator, pumps, filters and contact column) guarantees the
purification of around 3,000 or 9,000 |/hour of water, except when particular viruses
are present (e.g. cholera) which can only be eliminated with longer water—ozone
interaction times. (see contact times chart).
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Special features:

- Safety, in particular the electrical aspects .

- Robustness, most important to guarantee safe shipping.

- Versatility, which mean it can be used in a wide range of environments.

- Less electrical consumption leading to lower management costs.

- High level of Ozone production, which means excellent water purification
results in very little time, even without using Oxygen cylinders.

These annex documents provide copies of certifications, tests and extracts
of articles published in sector press and online portals
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Annex 1:
Certificate of Efficiency

Ecologia Applicata S.r.1.

Servizi per I'Ecologia

Organizzazione Scientifica di Ricerche Ambientali
Convenzionata con I'Universita degli Studi di Milano

Subject: production of ozone by an OZSY.M10 reactor — 4 reactors -
supplied by STIA srl in Milan

Measurements were taken with a SCI-MUX type instrument supplied by
In-USA, connected to a GFFOZ probe supplied by the same company and
calibrated as indicated in the operating manual July 19" 2005

Measurements taken on Tuesday July 19" 2005
at the Ecologia Applicata S.r.l. headquarters in Busto Arsizio

Capacity Ozone
I/min production
g/m®
1.0 13.8
1.5 12.6
2.0 11.7
2.5 10.8
3.0 9.8
3.5 8.5
4.0 8.2
5.0 7.0
6.0 6.1
7.0 5.6
8.0 5.1
9.0 4.7
10.0 5.2
11.0 3.1
b2l 2.8
13.0 2.8
Ecologia Applicata S.r.l.
Via Porpora, 9
20131 Milano - Italy
Phone: (+39) 02 2895978 N. Reg. S0c.2876/7334/26/MI
Fax: (+39) 02 2871159 N. Reg. Ditte 1294361
Part.IVA 09453070154
Numero Anagrafe Nazionale delle Ricerche: 602910X9 E-mail: info@ecologia-applicata.it

ecologia-applicata@iol.it
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Produzione Ozono - OZSY.M10 - 4 reattori
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Note:

- The indicated measurement refers to that taken after about 40 minutes from startup and after resetting
the instrument. The values measured a few minutes after start-up are markedly higher.

Milan, July 19" 2005

The Scientific Director

Dr. Paolo Broglio

Ecologia Applicata S.r.l.

Via Porpora, 9
20131 Milano - ltaly

Phone: (+39) 02 2895978 N. Reg. S0c.2876/7334/26/Ml
Fax: (+39) 02 2871159 N. Reg. Ditte 1294361

Part.IVA 09453070154
Numero Anagrafe Nazionale delle Ricerche: 602910X9 E-mail: info@ecologia-applicata.it

ecologia-applicata@iol.it
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Allegato 2:

Impiego dell'ozono per la disinfezione di acque e
superfici metalliche e in polistirene artificialmente

contaminate

The use of ozone for the disinfection of artificially
contaminated waters and of polystyrene and metal surfaces

M. Poola Frevidi, Barbora Franceschini, Gaobhele Forfing
SHCTA - Hosone Speimeniole per l'indusiig delle Conserve Alfimenian, Vile Tonaorg, 31JA - 437100 Pormno [oia)

Fiassunto

In quesio shedio & stata volutolo I'odone disinfetionte di
ozona sciolho in ocgua & ollo shoto gossoso meil confron di
differenfi specie microbiche [spone & celie vegetalive).

Soococharomyoess cerevisioe, Esoherohio oof, Lootobaoil-
ius brevis, Pediocooous ooidioofiol & Listeno nnooua sono
rrudiofi mofio sendbili ol ozZione dedl ooono sciotto in ocguea:
in 30 = — 1 min di contatto con 0,6 ppm di O 5 & otenuia
lNinoHivozione compiata delle callue [do 4.4 .0 pil di 7 D).

L= spore fungine presenfono una moggiore reddenza:
sono infolfi necessan 5 e 10 min con wna concentrozions di
L5 pprm di O, per avers do 3 a pid df 5 Aduzioni decimal,
repeifivamente. Risuttafi smili sono Sofi ofterudi per e spore
di A. ooidoteresis. Per ke spore di 8. subdilis, 20 min di con-
totto con 1 ppm di O, honno deferminoio quotino duion
decimal.

L'impiego del’orono gassoso rchiede tempi di confotio
g lunghi |1-10 min per l'inoffivaotone completa delle o=
iz vegeiofive, sno a 40 min per ke spore| & concenfraozioni
P elevate [35 ppm di ).

Si nfiene che Nozono possa roppreseniore vra vafido ol
ternafivo ai disnfettanti chimic per la disinfediones di acgque,
superfic efo srumenti df lovoro con numeros vanboggi a
vello di spese di gestione, consumo d acgua e costi di fratb-

tomenio dele acgue di scarico.

Absfract

This studly i5 an evalvafion of fhe disinfecting oofion of
ozone, dissoiwed in woler and in o goseous shote, ogoinst
seveml miorobial species (spores and vegefotive oeilis).

Zoccharomyces CEEvisoeE, Escherichia cof,
Lochobacilkes brevis, Pediococcws acidiochc ond Listerda
innocuwa reswted os being exfremely sensifive fo the ootion
of ozone dissolred in waler in 30 5 — | min of confoot fime
withy 0.6 ppm of O the oels were completely incofvofed
{from 4.4 o over 7 Df.

Fungal spores show greafer resisfanoe: in foot, # takes 5
ond 10 min with o conoendration of 1.5 ppm of O fo obtain
from 3 fo over § deoimal reductions respeotively. Similar
n=sulfs were obfoined for the spores of AL acidolermeshns.
For fhe spones of B. sublifs. 20 min of confoof fime with T
ppm of O gove nse fo four deoimal redwotions.

The we of goseous ozone requires ionger confaof fimes
[1-12 min for the complefe inootivafion of vegeiofive oells,
ppm of Oyl

Czone iz considered to constitule a wolid afemafive
to chemioal disinfectants for the disinfeofion of wolems,
ond of work surfooes andfor insruments, with numemous
odvondoges in ferms of monogement oosfs, woler
comsumpiion and cosfs of waste wofer freafment.

EEY WORDS: ozone. disinfecfion, sandisotion, wosheaohers,
surfooes

IHDUSTRA COMSERVE, M1, onno 84, 2008 — 31
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