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What is Disinfection?

Disinfection is part of the water purification
process. By adding an active compound or to the
water that removes organic compounds, the
water is disinfected. In most cases a chemical is
used for microbiological control. Chlorine is one
of them.

The use of many disinfectants involves several
risks. Apart from hazard and explosion risk
chemicals have several side effects (on health
and environment) and produce (nhegative and
unwanted) by-products during disinfection.
Further there is a considerable difference
between the quality (=result) of the disinfectant
and the purity of chemicals used to generate it.

Many microbiological organisms are living and
multiplying live in water. As these organisms
must be removed from the water a
disinfectant/biocidal is applied. The goal of the
biocidal is to provide a control on the process of
eradication of micro organisms.

When applying biocidal the following important

topics should be considered:

e What are the hazards and risks when
producing the biocidal?

« What are the by-products when producing
the biocidal?

« What are the side-effects when applying the
biocidal?

« What are the by-products when applying the
biocidal?

« What is the effectiveness of the biocidal?

o Is the biocidal providing microbiological
control on the water to be disinfected?

« To what extend is the biocidal corroding
equipment?

o Is the biocidal killing all in water common
micro organisms?
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TwinOxide International B.V. provides you with a
complete different and advanced concept of
generating a pure and fine chlorine dioxide
solution that provides a complete answer to the
guestions above.

The Biocidal Efficacy of Chlorine Dioxide?
An Introduction to ClIO,

Chlorine dioxide (ClO,) is a highly effective,
environmentally friendly micro biocide. It is a
fast acting, selective oxidant that kills planktonic
phase organisms, disinfects surfaces and
destroys biofilm. Through the decades several
standard ways of generating chlorine dioxide
have been developed but involve several
limitations and hazards. The two powder-
components  based  TwinOxide®  concept
generates in a unique way a high purity chlorine
dioxide solution that complies with the most
stringent quality standards in the world. The
TwinOxide® concept is completely safe and
simple to operate. TwinOxide® requires only
standard and worldwide available equipment
and is safe and easy to apply.

Importance to Human Health?

Microbial infection is responsible for hundreds of
thousands of illnesses and thousands of deaths
each year. Frequent outbreaks of disease, as
reported in the media, have been linked to food
handling and processing (Salmonella, Shigella
and E. coli), drinking water (Cryptosporidium)
and hotels, cruise ships, hospitals and office
buildings (Legionella).

The incidence of Legionnaires’ Disease is
frequently misdiagnosed as common pneumonia.
This under-reporting has recently come to light
as more and more health organizations
recognize the need for control plans against this
deadly disease. Chlorine dioxide has been
proven to be one of the most effective weapons
in battling these problems.
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Disinfectant Power Of CIO,

The criteria for qualification for a disinfecting
agent as defined by the US EPA is:

o A 99.9% Reduction in Giardia Lamblia (3 log
reduction);

e Zero Lactose Fermenting Coliformsil;

e Less Than 10 cfu/ml Non-Lactose Fermenting
Coliforms;

e 99.99%  Reduction in Enteric
Concentrations (4 log reduction);

o ClO2 is shown to be an effective disinfectant
at residual concentrations of between 0.2 and
0.8 ppm.

Virus

For example, 0.3 - 0.4 ppm CIO, completely
deactivates tough Cryptosporidium cysts in less
than 20 minutes. CIO, penetrates the cell wall of
the microorganism and disrupts metabolic
functions of the cell. This is more efficient than
other oxidizers that "burn” whatever they come
in contact with. This allows for lower effective
concentrations to be used.

ClO; is already in widespread use in The United
Kingdom and continental Europe. In the UK, The
Building Services Research and Information
Association (BSRIA) has recommended CIO, as
the best available technology for the control of
Legionella in hot and cold water systems. The
World Health Organization Guidelines for
Drinking Water Quality recommend chlorine
dioxide as a persistent residual for continued
microbial control. TwinOxide®™ has been certified
according to the German law on drinking water
TVO (the most stringent law in the world) and is
fully compliant to EN 12671 - the European
regulation on quality of drinking water.
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Significance Of The Biofilm

Biofilm is similar to a spider web in its design
and function. When certain microbes reach a
surface, they attach themselves by producing
polysaccharides (the web). This material is sticky
and very difficult to remove. Channels are
formed in this film, through which water flows.
The sticky web catches nutrients and other
microbes that pass by, providing food and a
quick growth mechanism. Once a biofilm is
established it is very difficult to remove, often
requiring manual cleaning.

Problems associated with biofilm growth include:
o Fouled Heat Exchange Equipment In Cooling

Systems;

« Increased Corrosion Rates On Equipment And
Piping;

o Formation Of A Habitat For Pathogenic
Organisms.

Even if all water-borne microorganisms are

eliminated, re-growth quickly occurs due to
bacterial communities and nutrients in the
biofilm. ClO,, like ozone, is a dissolved gas that
penetrates the biofilm by molecular diffusion.
However, unlike ozone, CIO, is stable, allowing
time for it to travel to the base of the film where
it attacks microorganisms and destroys the
biofilm at its point of attachment. Other
oxidizers react mostly on the surface of the
biofilm to form an oxidized layer, like
charring on wood. This precludes further
penetration.

No biocide has proven to control biofilm better
than CIO,.

ClIO, is effective over a wide pH range

Chlorine dioxide is a dissolved gas, and does not
ionize to form weak acids in aqueous solution.
This quality allows CIO, to be effective over a
wide pH range. For example, the pH dependent
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speciation of chlorine produces hypochlorite ion
and hypochlorous acid (HOCI). Hypochlorite is
only 1/30 to 1/200 as effective as HOCI. ClO,,
being a neutral species with rapid disinfection
kinetics, is 100% available for disinfection in
hard or soft water.

Application Examples

e Cooling Towers and Loops: ClO, controls
algae, planktonic bacteria, biofilm and scale
for maximum safety and efficiency of heat
exchangers and ancillary equipment.

« Potable Water: EPA approved CIO; is used for
both pretreatment and final disinfection of
drinking water. CIO, removes iron and
manganese, to a certain extend and does not
form THM's!

o Food and Beverage: ClO, provides excellent
microbiological control in flume waters,
packaging operations, surfaces and process
disinfection.

e Waste Treatment and Odor Control: ClO,
safely oxidizes phenols, cyanides, aldehydes,
amines and mercaptans, reduced sulfur
compounds and some pesticides in both
waste treatment and scrubber systems.

Why is TwinOxide® different from

standard/classical CIO, ?

The TwinOxide® is completely different from all
known concepts to generate chlorine dioxide as
it is delivered in a two-component powder form.
The ingredients and additives used in the
components are fully compliant with the EN
12671 on quality of water disinfection and is
fully approved according to the
most stringent law on drinking water in the
world - the German TVO law ("Trinkwasser
VerOrdnung) on drinking water.
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The quality and purity class of the ingredients

and additives used in the TwinOxide®
components are of extreme high standards and
the special composition of these fine

components avoid the formation of by-products
that are known from chlorine dioxide in general.
Further the hazard risk is reduced to an absolute
minimum as there is no explosion hazard and
TwinOxide® is very easy and safe to use.

After generation of the TwinOxide® 0.3%
solution this solution remains of high quality and
useable during a period of 30-40 days
(depending on storage conditions). In the
original TwinOxide® packaging the components
have a guaranteed shelf life of 5 years after the
date of production. Further the bullets in the
following paragraph should be taken into
consideration.

The foundations of TwinOxide®

Before our research and development team
started in 1990 several important key goals and
foundations were defined for the end result of
research:

o Based on powder ingredients to increase
storage possibilities;

« No explosion risk;

e« Only limited hazard classification of the
product in the original airtight packaging;

e Minimize side effects known from water
disinfectants (e.g. free chlorine, THM's);

o Minimized corrosion risk for equipment and
pipelines;

o Applicable with simple
available equipment;

« No concessions on quality or purity of the
ingredients;

« Meeting the most stringent quality standards
for water disinfection products;

o Exceeding the quality of existing water
disinfection products;

« Applicable in isolated areas;

e The concept should be covered and secured
by new to be registered patents;

and worldwide

A e Sl gl s #MJIWF @

Lf“\ daloadll .J\j,d\} )AL\:J‘ ;&Jﬁdﬁz\;)dc@iﬂ}
fas dlle e (I (p) wlaS ol Gug i Sa 8 Jaxs
Al 5a5all Y pealiall oda e Lald S S
sl 5 e Ry el 2 Claial (S5 il
o paian L L of e s dle Losee 5K
O LS il Gl b Cumy lgilsiae 3

Jan Gl o235 Jes 2m () 2SS s

%0.3 Ay () WS Cogi Jslae 2l ay
DA addasind (Say g Allal) 48a sy Jslaall 138 Jadia,
Ggoh ool ) Lig 40-30 o gl B
Ll (o) Sl (g e Ja s (ool
e Clsi 5 32l (Al sacan Gl Sl (G
aal 5yl 805 sShd) bladl o WS Z )

. plaaa¥hi3 jaa

sdanlall) (p) BuS gl Cpgi palis
51990 ple A Jaall sl g Cunil) (358 02y 8
Ll yaliall g e ) CalaaY) e pasll Gy g

ALl 33k ) 3 nmall (e i S e alaey)
cu..g‘);.\j\

i) hliaalaadl

Aol 5 saall 8 Jadh ociial) jlalial o gane Cayial
ey Skl

) el sk 3 e e Ay peall duslall Y1 Q5
(THM « ISl Slail Sia

el Claadi g lasall JSB jlalie (mddd

8 pdiiall g Aol Clamall e adladiul A
Lalle

QUJSAX\ cy j‘ 3¢ &}\4}4 ‘_g fu_sw\ (:JQ .
; cL;L@j\ G:\.'\AM}

Lad Al pa 32sall ulae ST cilllaia clay)
colall uelalt Cilatiiag (3la%y

ct:\na'é.lj;}d\ ¢ Lall ﬁﬁzﬂ&\;.ﬁ.m'&.ﬁ};és é}sﬂ\ .

Al g jrall shaliall 8 adlasinl AlS) o

s leaalf oloadd WSple



*‘\.\

_—

@ TwinOxide internationa s

Industrial Woter Solutions

« The concept should destroy and eradicate all
in water common micro organisms including
legionella;

« Removal of biofilms;

« No cause for resistance building by in water

common micro organism;

No free chlorine for disinfection power;

Applicable in sweet and salt water;

Applicable in hard and soft water;

Applicable with existing disinfection products

(e.g. UV, ozone);

« Fast biocidal working;

« Residual water disinfection characteristics.

The TwinOxide® team of chemists and scientist
appointed by the Scientific Universal Health and
Research Association (SUHRA) has been able to
develop a multiple patented concept that
provides a firm answer to all the goals above.
When our research team started their quest they
came very soon to the conclusion that chlorine
dioxide should be the basis of all research and
development due to its general biocidal
characteristics.

By focusing all research and development
energy and time on an advanced form of
chlorine dioxide after 8 years of work the
TwinOxide® two powder component system was
ready. After the desired certification and tests
TwinOxide® proved to be EN 12671 compliant
and was certified according to the German TVO
law on quality of drinking water.

In December 2002 TwinOxide International B.V.
has started with the global marketing and sales
of TwinOxide®.
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To clarify dosing rates and recalculations we
would like to inform you as following:

TwinOxide 0.3% solutions refer to the
concentration of chlorine dioxide in TwinOxide
solution. It means 3grams chlorine dioxide per
liter = 3000 ppm TwinOxide Diamond chlorine
dioxide solution.

When looking at dosing two standard quantity
marks are known:

ppm = parts per million
ppb = parts per billion

2 ppm = 2 mg/L = 2¢g/M3
1 ppm = 1 mg/L = 19g/M3
0.5 ppm = 0.5 mg/L = 0.5 g/M3
1 ppm = 0.0001% = 0.000001

Standard dosing rates of TwinOxide are
between 0.05 ppm and 0.2 ppm.

At 0.2 ppm dosing: 3 grams per liter / 0.2mg
15,000 Liters of water to be disinfected
with one (1) liter of TwinOxide 0.3% solution.
At 0.05 ppm dosing: 3 grams per liter /
0.05mg 60,000 Liters of water to be
disinfected with one (1) liter of TwinOxide
0.3% solution.

To meet the requirements of the German TVO
Law on drinking water the water should contain
a minimum residual of 0.05 ppm to avoid
problems of (re)infection.
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