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WaterWaterWaterWater &&&& AirAirAirAir ManagementManagementManagementManagement
FromFromFromFrom CETPCETPCETPCETP

CETP was founded in 2009 to provide alternative solutions to a number of environmental problems
through the application of innovative and cost effective treatments.

CETP provide complete water and air management expertise from reservoirs and industrial
systems to tank disinfections and domestic systems. Through our experience and expertise, an
integrated approach to water and air management can be taken. Our concept of offering complete
water and air management would not be possible using “traditional” treatments often used. Very
often, these treatments are based around the use of chlorine, which, as well as being
environmentally unsound, is a very ineffective biocide. CETP water and air management
programmes rely on products based around chlorine dioxide to give sanitation power several times
greater than other treatments.

CETP water treatments protect against
Legionella, Cryptosporidium and other bacterial
and viral infections / diseases

Effective building hygiene and safety is not only a
legal requirement - it also makes great commercial
and economic sense. In a large office or public
building, the costs involved in finding and employing
temporary staff to cover for an outbreak of sickness
caused by poor quality water, food or air will more
than outweigh the costs of a full treatment
programme. Several cases of “building sickness”,
which claim several thousand working days each year
have been traced back to such infections. Many
contractors still use outdated and ineffective
technologies, that simply do not provide the levels of
protection that is required. Our approach to total water
and air management ensures that all aspects of water
and air hygiene in the building are treated to highest

possible standard so that all possible causes of infection are covered, but also that treatments are
far more cost effective. By using the most technologically advanced systems available, costs can
be slashed.
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WaterWaterWaterWater TreatmentTreatmentTreatmentTreatment SystemsSystemsSystemsSystems
Water is a fundamental, but often neglected part of any building hygiene programme.
Water is used for cooking and washing, as well as in heating systems, air conditioning and
cooling systems. It is not surprising to find, therefore, that water is one of the foremost
methods of transmitting bacterial or viral infection. While great care and attention may,
rightly, be paid to kitchen hygiene and physical cleanliness, often, very little care will be
taken to maintain the integrity of hidden aspects of a water system. The costs associated
with outbreaks of water borne infection, such as Legionnaires Disease, Norwalk Virus and
Gastroenteritis are significant. The outbreaks themselves not only cause adverse publicity
and discontent, the emergency treatments involved often cause disruption, inconvenience
and significant expense.

This water system has been allowed to fall into disrepair, and
poses a significant health-hazard. Remedial treatments involve re-
coating of the tanks, and thorough sterilisation

Even water systems that have been treated with other biocides are not immune from the
risks of bacterial infection. Many buildings still use outdated and ineffective chlorine
treatments, that do not protect against the risks of biofilm. Biofilms provide a safe refuge
for bacteria in tanks and pipework, where pathogens like legionella, can grow and feed on
nutrients in the system, before breaking out into the water supply, to cause infection and
illness

Biofilm build-up on a water pipe taken from a system previously
treated with chlorine. Within the biofilm, are potentially disease-
causing bacteria
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AnAnAnAn IntroductionIntroductionIntroductionIntroduction totototo PUROJALPUROJALPUROJALPUROJAL

PUROJAL is a solution containing 7% (50,000mg/l) chlorine dioxide stabilised in solution
by a patented system of buffers. The product is produced at pH 9 and if maintained at this
pH and stored in a cool dark conditions the product has a twelve month shelf-life.

The active ingredient in PUROJAL is chlorine dioxide which is rapidly replacing chlorine in
the water treatment industry world-wide.

ChlorineChlorineChlorineChlorine Dioxide'sDioxide'sDioxide'sDioxide's AdvantagesAdvantagesAdvantagesAdvantages overoveroverover ChlorineChlorineChlorineChlorine :-

* Does not form chlorinated by-products
* Destroys phenols without forming chlorinated phenols and is specific for the
destruction of hydrogen sulphides.
* Will destroy a wide range of chemical contaminants
* Is not pH dependent and is effective up to pH 12.
* Does not disassociate as rapidly as chlorine and is effective at higher temperatures.
Also has a better residual after use in hot or cold water.
* Does not hydrolyse to form an acid and is much less corrosive than chlorine.
* Has a wider spectrum of kill than chlorine at normal dose levels.

BiofilmBiofilmBiofilmBiofilm DestructionDestructionDestructionDestruction

Maintenance of a biofilm free water distribution system is critical to the protection of water
in buildings and cooling towers. PUROJAL, when activated, has been shown to be very
effective in destroying biofilms and in tests carried out on behalf of CETP, activated
PUROJAL was more than 20 times more effective than chlorine.

TankTankTankTank andandandand Down-servicesDown-servicesDown-servicesDown-services DisinfectionDisinfectionDisinfectionDisinfection

The constant battle to ensure that premises are Legionella free has ensured that there are
now even higher standards demanded from contractors engaged in Tank and Down-
Services Disinfections. Many contractors have already switched to using PUROJAL in
order to remove biofilm and other debris from the systems. Because chlorine dioxide
reacts so rapidly to demand contracts can be carried out faster than previously possible
and with much less disruption.
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PUROJALPUROJALPUROJALPUROJAL atatatat WorkWorkWorkWork inininin WaterWaterWaterWater SystemsSystemsSystemsSystems
Activated PUROJAL is a powerful oxidising biocide which will destroy Bacteria
Viruses, Fungi and Spores. Because organisms cannot develop a resistance dosing can
be carried on continuously.

PUROJAL strips out Bioslimes from tanks and pipes and therefore removes the protection
given to the pathogens which normally inhabit and multiply in these bioslimes. The benefit
of this cleaning up process extends from the storage tanks all the way through the system
to the ice making and vending machines.

PUROJAL will destroy the amoebae which are major carriers of Legionellae.

PUROJAL will suppress Cryptosporidium and Giardia. Cryptosporidium is lethal to Aids
Affected Patients whose drinking water should be treated at all times.

PUROJAL has been shown to control Legionellae in hot water systems where thermal
control has been unsuccessful. In these tests when the dosing was suspended the
Legionellae returned.

PUROJAL will destroy the Sulphate Reducing Bacteria which rapidly populate untreated
water systems and both the aerobic and anaerobic bacteria present in bioslimes.
Elimination of the bacteria will substantially reduce corrosion.

PUROJAL will remove the bioslime from heat exchange surfaces and consequently
efficiency will be substantially improved. Bioslime will also be removed from pipes and
nozzles improving circulation rates and reducing blockages. As scale interlocks with the
bioslime the removal of the slime also assists in the removal of the scale.

Ice-making Machines and Vending Machines are very difficult to clean internally and as a
result these units can be the cause of serious infections. PUROJAL will keep the internal
surfaces of the units clean and infection free.

PUROJAL will react with Chlorine in water and will reduce the unpleasant taste, odour and
irritations associated with chlorine particularly in showers and therapeutic baths.

In addition to the benefits outlined above the controlled activation of PUROJAL will provide
both an immediate powerful disinfectant whilst also leaving a long lasting residual. This
residual provides essential protection in dead legs and in those parts of the distribution
system which are periodically closed down - perhaps over week ends or for slightly longer
periods.
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BiofilmBiofilmBiofilmBiofilm ---- TheTheTheThe RealRealRealReal DangerDangerDangerDanger
Traditionally, it has been believed that dosing water services with a conventional biocide
such as chlorine will keep free of harmful and possibly life threatening bacteria.
Unfortunately, this is simply not true!

Bacteria can penetrate many systems and are often introduced by tiny insects which are
very more adept at gaining entry. These bacteria, once in the system are not easily
dislodged. Once inside the system the bacteria gravitate towards the surfaces of the water
tanks and pipes, where nutrient levels of adsorbed organic molecules are their richest.
Owing to their small size, the bacteria could very easily be swept away in the water flowing
through the system. To prevent this happening, they secrete a polysaccharide glue like
substance that fixes them to the surfaces and enables them to pick out nutrients carried
along in the water. This polysaccharide matrix is what makes up the biofilm - surrounding
each bacterium in layers of slime and creating a miniature "Static pond" for it, safe from
disruptive water currents.

The biofilm also acts as a barrier to biocides like chlorine, which react with its surface layers
while letting the protected bacteria population grow unchecked, until they break out of the
biofilm to cause disease and infection, such as an outbreak of Legionnaires disease.
Fortunately, there is an answer to the problem created by biofilm. That answer is chlorine
dioxide. Chlorine dioxide solutions will penetrate biofilm and destroy the bacteria on contact.

The necessity of using powerful biocides for biofilm removal is illustrated in recent work
which demonstrated that it took four times as much bromide to destroy bacteria in biofilm as
it took to destroy bacteria in water flow. Chlorine dioxide can bring down bacteria levels to
single figures, and more particularly is very effective against Legionella which can exist in
systems even when the TVC water condition is well within accepted standards,

Chlorine Dioxide’s effectiveness against Legionella in both hot and cold systems has
enabled building services managers to provide safe water, even in systems which have
difficulty maintaining the 60oC level recommended. Dosing the system with chlorine dioxide
can also prevent the pipe corrosion caused by the co-existence of two quite different types of
bacteria in the biofilm. The upper layers of biofilm are populated by aerobic bacteria, and the
lower layers (Lacking in oxygen) by anaerobic bacteria. This co-existence creates a
corrosion potential between the oxidising and reducing bacteria, resulting in the removal of
pipe metal by natural electrolysis. Biofilm develops faster in plastic pipes than in metal pipes,
as the biofilm will find nutrients in the organic content of the pipe.

Apart from its effectiveness in penetrating biofilm and killing the actual bacteria, Chlorine
Dioxide solutions have a long residual level of disinfection. It is less reactive than other
biocides such as Chlorine or Ozone which stay in the water for a significantly shorter period
of time. By using solutions based on Biox (Stabilised Chlorine Dioxide), protective levels of
biocide can be maintained in water systems for 14 days or more and so provide protection
during "Shut downs".



PagePagePagePage 7777

RemovalRemovalRemovalRemoval ofofofof BiofilmBiofilmBiofilmBiofilm withwithwithwith ChlorineChlorineChlorineChlorine DioxideDioxideDioxideDioxide

An untreated water system
will contain many different
life-forms, many of which
pose a potential health
hazard

Chlorination of the water
system will remove a number
of free (unbound) organisms.
After a few hours, the
bacteria in the biofilm will
reproduce – and the bacterial
numbers will return to
previous levels

Only chlorine dioxide
disinfection will remove
biofilm and provide residual
treatment to prevent further
infection - Only then can you
be sure of complete bacterial
protection
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PurojalPurojalPurojalPurojal Stabilised Chlorine Dioxide

Non-Disruptive Disinfection of Water Tanks &
Downservices to Best Environmental Practice

Objectives * To ensure that water of the best possible quality is
received by residents of buildings where it is not possible to
close down the building for annual disinfection and cleaning

* To carry out the procedure with minimum disruption to the
normal operation of the building

Why The risks from bacterial infection of water supply are well
documented. These risks do not diminish in buildings where it is
not possible to carry out annual disinfection and cleans of the
tanks and downservices, such as in prisons or blocks of flats.
Chlorination of supplies to achieve bacterial control would result
in highly offensive taste and odour in the water. An alternative
method, using a more effective biocide must be employed

How Non disruptive disinfection with Biox stabilised chlorine dioxide
will provide the level of control necessary.

MANUAL METHOD
* The supply tank must be emptied, cleaned and
disinfected. The disinfection may be achieved by soaking in a
chlorine dioxide solution of 25 - 50ppm for one hour, or by
cleaning the tank and then spraying the tank walls with a solution
of ClO2 (50ppm to 100ppm) , keeping the walls wet for 20-
30minutes then allowing to air dry.
* The tank may then be refilled and dosed at a strength of
1ppm of activated ClO2. It may not be necessary to wait until the
tank has refilled as long as the concentration of the water in the
tank is maintained at 1ppm ClO2. This on this manual method
requires one person to remain at the water tank during the whole
operation - adding activated material and titrating the
concentration level.
* One person goes to the last outlet and starts to draw
through and allows the water to continue to run (medium flow
rate) until it is possible to titrate the same level at the outlet as is
being maintained in the tank. It is imperative that the
concentration at the outlet equals the concentration of the water
in the tank as this is the indication that the demand has been
met. All lines off the main spur should be treated as above and
subsequently as many outlets off each line should be checked as
is possible.
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If there is a problem in achieving a residual then it may be
necessary for the concentration in the tank to be increased until
the residual at the outlets begins to rise. The balance lies in
achieving the regulatory disinfection against exceeding for a
short time the 0.5ppm limit and any distress that may cause.
Experienced operators make the judgment based on the likely
contamination levels, which may be reflected by the condition of
the tanks and the general water management policy. In particular
the length of time between the disinfection being carried out and
the previous disinfection (if any). This system will destroy the
contamination in the system and will kill the biofilm, it will
however not remove the biofilm. The additional cost of this type
of disinfection makes a good case for installing constant dosing
with the benefits that will bestow in buildings where disinfection
is a problem.

SEMI AUTOMATIC METHOD

If it is possible to fit a proportional dosing unit onto the line after
the tank then there will be a reduction in labour costs and an
improvement in efficiency.

* Fit proportional dosing unit onto outlet side of tank
* Make up an activated solution of Biox in a large tank
which will feed the dosing unit, the strength of this solution will
relate to the reduction possible in the dosing unit.
* Top up chemical supply tank as required and dose until
residuals achieved.

Note These Notes are issued with the proviso that it is understood that
Contractors must be aware that they are responsible for ensuring
that the end result of the disinfection meets with the
requirements of HS(G)70. Alternatives to conventional
chlorination are allowed providing that the method produces a
chlorination effect at least as effective as would be achieved
following the Guidelines. Various reports, including a report
published in the HM Prisons Review establishes that it is
possible to far exceed this requirement using these treatments.
Biox and Biox Plus are both immediately available to water
treatment contractors direct from the manufacturers,

CETP Limited, Lindsay House, Poynder Pl., Kelso, Scottish
Borders. TD5 7EH, Scotland :
Tel. 01573 226901 Fax: 01573 226026
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ChlorineChlorineChlorineChlorine ComparisonComparisonComparisonComparison
Chlorine has been used as a water disinfectant for many decades, and many people are
familiar with its use in water disinfection systems - so why change? We list below a
number of advantages that chlorine dioxide treatments have over chlorine based systems:

Chlorine Chlorine Dioxide
DoesDoesDoesDoes notnotnotnot removeremoveremoveremove biofilmbiofilmbiofilmbiofilm

�
WillWillWillWill removeremoveremoveremove biofilmbiofilmbiofilmbiofilm andandandand thusthusthusthus cleancleancleanclean
tankstankstankstanks andandandand pipespipespipespipes �

ProducesProducesProducesProduces unwantedunwantedunwantedunwanted by-productsby-productsby-productsby-products
includingincludingincludingincluding carcinogenscarcinogenscarcinogenscarcinogens �

DoesDoesDoesDoes notnotnotnot formformformform chlorinatedchlorinatedchlorinatedchlorinated by-productsby-productsby-productsby-products
�

IsIsIsIs corrosivecorrosivecorrosivecorrosive andandandand unpleasantunpleasantunpleasantunpleasant totototo handlehandlehandlehandle
�

IsIsIsIs muchmuchmuchmuch lesslesslessless corrosivecorrosivecorrosivecorrosive thanthanthanthan chlorine.chlorine.chlorine.chlorine.
DoesDoesDoesDoes notnotnotnot hydrolysehydrolysehydrolysehydrolyse totototo formformformform anananan acidacidacidacid �

AlreadyAlreadyAlreadyAlready BannedBannedBannedBanned inininin certaincertaincertaincertain partspartspartsparts ofofofof
EuropeEuropeEuropeEurope andandandand thethethethe USAUSAUSAUSA �

IsIsIsIs rapidlyrapidlyrapidlyrapidly replacingreplacingreplacingreplacing chlorinechlorinechlorinechlorine inininin manymanymanymany
ofofofof thesethesethesethese areasareasareasareas �

IsIsIsIs pHpHpHpH DependentDependentDependentDependent andandandand veryveryveryvery ineffectiveineffectiveineffectiveineffective
aboveaboveaboveabove pHpHpHpH 7777 �

IsIsIsIs notnotnotnot pHpHpHpH dependentdependentdependentdependent (<pH(<pH(<pH(<pH 11)11)11)11)
�

IsIsIsIs ineffectiveineffectiveineffectiveineffective againstagainstagainstagainst complexcomplexcomplexcomplex
organismsorganismsorganismsorganisms (e.g.:(e.g.:(e.g.:(e.g.: CystsCystsCystsCysts &&&& Protozoa)Protozoa)Protozoa)Protozoa) �

AAAA veryveryveryvery broadbroadbroadbroad spectrumspectrumspectrumspectrum killkillkillkill *
�

LimitedLimitedLimitedLimited oxidativeoxidativeoxidativeoxidative effecteffecteffecteffect againstagainstagainstagainst variousvariousvariousvarious
chemicalchemicalchemicalchemical contaminants.contaminants.contaminants.contaminants. FormsFormsFormsForms
chlorinatedchlorinatedchlorinatedchlorinated phenolsphenolsphenolsphenols

�
DestroysDestroysDestroysDestroys phenolsphenolsphenolsphenols (without(without(without(without formingformingformingforming
chlorinatedchlorinatedchlorinatedchlorinated phenols)phenols)phenols)phenols) specificspecificspecificspecific
destructiondestructiondestructiondestruction ofofofof HydrogenHydrogenHydrogenHydrogen Sulphides.Sulphides.Sulphides.Sulphides.
DestructionDestructionDestructionDestruction ofofofof aaaa widewidewidewide rangerangerangerange ofofofof
chemicalchemicalchemicalchemical contaminantscontaminantscontaminantscontaminants #

�

NeutralisationNeutralisationNeutralisationNeutralisation requiredrequiredrequiredrequired beforebeforebeforebefore dumpingdumpingdumpingdumping
totototo thethethethe foulfoulfoulfoul draindraindraindrain �

BecauseBecauseBecauseBecause nononono unwantedunwantedunwantedunwanted by-productsby-productsby-productsby-products areareareare
formed,formed,formed,formed, andandandand willwillwillwill havehavehavehave aaaa lowerlowerlowerlower residualresidualresidualresidual
afterafterafterafter use,use,use,use, nononono neutralisationneutralisationneutralisationneutralisation normallynormallynormallynormally
requiredrequiredrequiredrequired

�

CannotCannotCannotCannot bebebebe usedusedusedused atatatat temperaturestemperaturestemperaturestemperatures aboveaboveaboveabove
40404040ooooCCCC duedueduedue totototo thethethethe releasereleasereleaserelease ofofofof chlorinechlorinechlorinechlorine gasgasgasgas �

EffectiveEffectiveEffectiveEffective atatatat higherhigherhigherhigher temperaturestemperaturestemperaturestemperatures ---- doesdoesdoesdoes
notnotnotnot disassociatedisassociatedisassociatedisassociate asasasas rapidlyrapidlyrapidlyrapidly asasasas chlorinechlorinechlorinechlorine �

IncreasedIncreasedIncreasedIncreased disinfectiondisinfectiondisinfectiondisinfection timetimetimetime andandandand moremoremoremore
serviceserviceserviceservice workworkworkwork requiredrequiredrequiredrequired totototo combatcombatcombatcombat highhighhighhigh
bugbugbugbug countscountscountscounts

�
CostCostCostCost savingssavingssavingssavings inininin labourlabourlabourlabour andandandand useuseuseuse
efficiencyefficiencyefficiencyefficiency outweighsoutweighsoutweighsoutweighs thethethethe additionaladditionaladditionaladditional
chemicalchemicalchemicalchemical costscostscostscosts

�

* Includes aerobic, non-aerobic, gram positive & gram negative bacteria, spores, viruses, fungi, cysts and protozoa
# Includes iron, manganese and other metallics, phenols, trichlorophenols, Hydrogen Sulphides and Sulphides. Refer to CETP’s

ClO2 reactivity booklet for further information and for specific reactivity rates for particular contaminants
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WaterWaterWaterWater DisinfectionDisinfectionDisinfectionDisinfection - TheTheTheThe OptionsOptionsOptionsOptions
Good water disinfection has two objectives – the disinfection of the water currently within the
system and the removal from the system of the bioslimes which build up – even when standard
water disinfectants such as chlorine are in use.

Water cannot remain in good condition if after delivery to the building it is contaminated within the
distribution system. Water contains its own eco-system in which bacteria thrive and multiply.
Bioslimes develop in tanks and pipes and harbour bacteria, virus, amoebae and other sources of
potential danger. This bioslime is resistant to most water biocides and its presence can be verified
by looking at the scum lines round water levels in tanks and by examining the inside of shower
heads. The contamination caused by these slimes can be demonstrated by comparing an analysis
of the water as delivered to the first storage tank and samples taken from the pipe and tank walls,
particularly around the scum-line.

CHLORINE.CHLORINE.CHLORINE.CHLORINE.

The traditional potable water disinfectants are chlorine based – usually bleach (sodium
hypochlorite). The advantage of bleach is that it is cheap, convenient to dose (comes ready to use)
it is readily accepted and perceived to be effective and indeed it will destroy a large number of
contaminants that may be in the water.

The disadvantages of chlorine are that it is a carcinogen, it does not remove bioslimes, is
ineffective against Cryptosporidium and Giardia, has no effect on amoebae, is very pH dependent,
flashes off easily at elevated temperatures. Heavily chlorinated water has a bad taste and odour
and can be a serious irritant.

CHLORINECHLORINECHLORINECHLORINE DIOXIDE.DIOXIDE.DIOXIDE.DIOXIDE.

Approved in most countries throughout the world, chlorine dioxide is now being promoted by,
amongst others, the WHO in response to the concerns about the side effects of chlorine use. The
disadvantages are that it is more expensive than chlorine, it requires some capital installation costs
and some limited supervision for its production "on site". The advantages of chlorine dioxide are in
essence that it does not have the disadvantages associated with chlorine. It has a wider spectrum
of activity and requires a much shorter contact time and is effective at lower concentrations.
Because it destroys the cell nucleus, bacteria and virus cannot develop resistance which is critical
to its continual use in water systems. Chlorine dioxide will maintain a good residual and the
combination of the activity ensures that systems remain clean and not subject to the build up of
internal contamination. At low dose rates there are no taste or odour problems. Summarised it
can be claimed that chlorine dioxide is not only an effective biocide but it also improves the quality
and taste of the water.

There are a number of mechanical benefits associated with the use of bioslime free water
systems – heat exchange surfaces work more efficiently, there are fewer problems with the
blockage of nozzles or injectors. Dangerous build up of bacteria in ice machines, coolers and other
equipment is avoided.

Treatment with chlorine dioxide has been shown to be effective in controlling Legionellae in both
hot and cold water systems and has been shown to be more effective in hot water systems than
raising temperatures to 60o at calorifier outlets.
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ChlorineChlorineChlorineChlorine DioxideDioxideDioxideDioxide DisinfectionDisinfectionDisinfectionDisinfection ofofofof WaterWaterWaterWater

Chlorine dioxide is a powerful oxidising biocide and has been successfully used as a water
treatment disinfectant for several decades in many countries. Rapid progress has been
made in the technology for generation of the product and knowledge of its reactivity has
increased with improved analytical techniques. Chlorine dioxide is a relatively stable
radical molecule. It is highly soluble in water, has a boiling point of 110C, absorbs light and
breaks down into ClO3- and Cl-. Because of its oxidising properties chlorine dioxide acts on
Fe2, Mn2+ and NO2- but does not act on Cl, NH4+ and Br- when not exposed to light. These
ions are generally part of the chemical composition of natural water.

Because of its radical structure, chlorine dioxide has a particular reactivity - totally different
from that of chlorine or ozone. The latter behave as electron acceptors or are electrophilic,
while chlorine dioxide has a free electron for a homopolar bond based on one of its
oxygens. The electrophilic nature of chlorine or hypochloric acid can lead, through reaction
of addition or substitution, to the formation of organic species while the radical reactivity of
chlorine dioxide mainly results in oxycarbonyls. Generally chlorine dioxide rapidly oxidises
phenol type compounds, secondary and tertiary amines, organic sulphides and certain
hydrocarbon polycylic aromatics such as benzopyrene, anthracene and benzoathracene.
The reaction is slow or non-existent on double carbon bonds, aromatic cores, quinionic
and carboxylic structures as well as primary amines and urea.

The oxidising properties and the radical nature of chlorine dioxide make it an excellent
virucidal and bactericidal agent in a large pH range. The most probable explanation is that
in the alkaline media the permeability of living cell walls to gaseous chlorine dioxide
radicals seems to be increased allowing an easier access to vital molecules. The reaction
of chlorine dioxide with vital amino acids is one of the dominant processes of its action on
bacteria and viruses.

Chlorine dioxide is efficient against viruses, bacteria and protozan clumps usually found in
raw water.. A rise in pH level further increase its action against f2 bacteriophages,
amoebic clumps, polioviruses and anterovirus. It is efficient against Giardia and has an
excellent biocidal effect against Cryptosporidia which are resistant to chlorine and
chloromines. It has been demonstrated that ClO2 has greater persistence than chlorine. In
a recent report for dosages 3 times lower than those of chlorine at the station outlet, the
residual of ClO2 used alone was always higher than that of Cl2 which also required 3 extra
injections of chlorine in the distribution system.

The reduction of bad tastes and odour with ClO2 is the result of the elimination of algae
and on the negligible formation of organo-chlorinated derivatives. The latter formed under
chlorination give rise to very unpleasant odours. By its action on dissolved organic
materials, without the formation of organic halogen compounds, ClO2 limits problems of
taste and colour. In addition the low dosages used in post disinfection are an advantage.
When chlorine dioxide replaces chlorine in a system it may take up to 15 days for the
benefits of the change to become apparent. Changes should be made gradually to avoid
problems of a sudden release of slime into the system.
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ChlorineChlorineChlorineChlorine DisinfectionDisinfectionDisinfectionDisinfection ofofofof WaterWaterWaterWater
Chlorine disinfection can be achieved either by the use of chlorine gas or by using sodium
or calcium hypochlorite. Chlorine gas can be produced by generation using salt plus acid
or it be purchased as a bottled gas. When free chlorine gas is dissolved in water, a mixture
of hydrochloric and hypochlorous acids is formed which will react with water by
dissociation to an extent determined by pH. At pH 7 approximately 80% remains effective
as hypochlorous acid. As pH increases this figure falls dramatically so that at pH 8 only
around 20% remains active. Optimum use of chlorine requires pH control.

When sodium or calcium hypochlorite are used, the chemical reactions involved also
produce sodium and calcium hydroxide which increases the pH thereby limiting the
efficacy of the active acids. Chlorine as hypochlorous acid readily reacts with both organic
and non organic material such as sulphides and ammonia. Initially the chlorine will be
used up in these reactions and testing may show that none remains as a residual. in the
water. As further hypochlorous acid is added ammonia and some organics will react to
form to produce chloramines and chloro-organic compounds resulting in taste and odour
problems. Additional hypochlorous acid will be used in oxidising the compounds just
formed and only after that has happened will there be an available residual in the water.

In water with a high organic load chlorine is used up in complex multiple reactions.. These
reactions are temperature, and pH related. Chlorine will start to dissociate or "gas off" from
water at about 40oC.

Although chlorine will oxidise as a tertiary reaction, its primary reaction is chlorination and
many of the chloro-organics formed will not be re-oxidised. These residuals include the
group trihalomethanes, which are known carcinogens and difficult and costly to remove,
especially once they have contaminated the ground water.

Free chlorine gas is toxic and corrosive when in solution. Biocidal effectiveness is limited
to simpler organisms and viruses in operating conditions of pH6.5 - 8 and below 40oC.
Chlorine has limited effectiveness against biofouling and will not kill all of the more
complex organisms such as cysts and protozoa. Research has shown amoebic cysts
infected with hundreds of legionella bacteria surviving in well chlorinated systems. When
the host dies the legionella bacteria are released and infect the bases of calorifiers, silt
traps and re-seed themselves in the biofouling.

Because chlorine readily combines with both organic and inorganic material to form both
toxic and carcinogenic by-products its use as a potable water disinfectant is rapidly
declining and will continue to do so.
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OzoneOzoneOzoneOzone GenerationGenerationGenerationGeneration forforforfor PotablePotablePotablePotable WaterWaterWaterWater
DisinfectionDisinfectionDisinfectionDisinfection

Ozone is an extremely powerful oxidising biocide, second only to elemenatal flluorine in its
oxidising capacity.

Ozone is a tritomic molecule of oxygen formed by an electrical discharge through air
breaking down the atomic bonds of two adjacent oxygen molecules, forming an O3
molecule and an O - radical both of which are extremely unstable.

Ozone is generated on site and has to be used immediately. It is toxic, corrosive and very
reactive. It has a tendency to flash off very quickly and in doing so can be the cause of
injury. Ozone can be introduced in water either by direct or by side stream pressure
injection or by vacuum induction. It will oxidise all the organics it contacts and its half life in
water is only about 1 hour maximum.

When ozone is used in swimming pools it is essential that excess ozone is filtered out off
the water using a carbon filter system as ozone can oxidise human tissue. Ozone will also
oxidise the surface layer of metals until an oxide film is built up and at this stage it forms a
passive barrier to further oxidation. Ozone can dissociate and will corrode structural
reinforcing in buildings - as has happened frequently in swimming pools.

The use of ozone generators to destroy odours has become common in recent times.
However great care is needed in their application and the problems noted above have
been reported from various locations. Ignoring for the moment the hazards associated with
its use it can be said that ozone is very efficient in control existing odours but has no
residual effect.
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AirAirAirAir SystemSystemSystemSystem ManagementManagementManagementManagement
Although there is nothing more free in life than the air that we breathe, it is often forgotten
that in many buildings, air goes through complex processing and distribution systems in
order to reach us. It is these processing systems that are often the source and distribution
medium for airborne viruses and irritating particles. Often cited as a major cause of
building sickness and the distribution of illness throughout a building, your air system
deserves as much care and attention as other parts of the building. There are several
areas of concern that should be addressed.

**** VentilationVentilationVentilationVentilation SystemsSystemsSystemsSystems &&&& AirAirAirAir ConditioningConditioningConditioningConditioning

HVAC systems are prone to dust build up and blockage. It is possible for bacteria and
viruses to harbour in this dust and reproduce, before moving into the air stream. Used in
conjunction with a normal physical cleaning programme, HVAC ducting and air
conditioners can be treated with low levels of Cryocide to provide the maximum amount of
bacterial and viral protection possible

* SicknessSicknessSicknessSickness andandandand ContaminatedContaminatedContaminatedContaminated AreasAreasAreasAreas

In areas where heavy sickness or faecal contamination has occurred, it is essential to
ensure that the viruses and contamination released into the air are contained as far as
possible, and that the physical contamination is safe before removal. By using Cryocide
disinfectant on the affected area, and surrounding atmosphere, viral loading can be
significantly reduced and clean up operations may continue. Cryocide is often used for this
purpose in residential care homes and hospitals for this purpose

**** OdourOdourOdourOdour ControlControlControlControl

The presence of unpleasant odours in a building can cause discomfort and distraction to
staff and occupants. By using Biox in conjunction with an air scrubbing system, most of
these offensive odours may be chemically destroyed, not just masked with an air freshener.
This is of particular use in areas near to odour producing industrial processes
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Our concept of offering complete water and air management would not be possible using
“traditional” treatments often used. Very often, these treatments are based around the use
of chlorine, which, as well as being environmentally unsound, is a very ineffective biocide.
CETP water and air management programmes rely on products based around chlorine
dioxide to give sanitation power that is several times more effective than chlorine in use.
Chlorine dioxide has long been recognised as a very effective biocide, but its use has
been limited to larger sites which can justify the use of an on-site generation system. By
use of stabilised chlorine dioxide technology, developed by our affiliates in the USA, CETP
can offer a 5% solution of pure chlorine dioxide that can be used to give the same benefits
in smaller applications. PUROJALPUROJALPUROJALPUROJAL stabilised chlorine dioxide, specially formulated for use
in drinking water systems and air ducting systems is now extensively used in the UK and
abroad for complete bacterial control. In water systems, bacteria may harbour in biofilm
and slime - which chlorine treatments cannot remove. PUROJAL removes the biofilm to
give complete disinfection, and offers a number of additional advantages over chlorine and
other treatments commonly used. PUROJAL may be continuously dosed to give automatic,
24hour protection. For one-off shock disinfections of water tanks and distribution systems,
PUROJAL Plus offers all the benefits of PUROJAL, plus an additional biofilm and debris
removal agent, designed to give the best possible result from a simple one-off treatment.
For larger sites, and industrial applications CETP offer Purojal and Awareness chlorine
dioxide production generators. PUROJAL, offers small to medium sized industrial and
commercial sites a cost effective and flexible method of obtaining chlorine dioxide for
water and air treatment, without the need for fixed plant and machinery. For larger sites,
where there is a continuous demand for biocidal treatment, Awareness chlorine dioxide
generation systems give a safe, reliable source of chlorine dioxide from equipment proven
in tough industrial systems over many years.

Blockages in grease-traps and septic tanks can present a significant biological hazard, as
well as being inconvenient and unpleasant to deal with. The products used to contain
these hazards are often based on harsh, caustic treatments that are now being banned in
a number of countries. FOGFOGFOGFOG CutterCutterCutterCutter offers a safe, effective alternative to these treatments.
Based on enzymatic and biological treatment, Biokleer digests the wastes completely,
while being completely safe to use. In industrial and commercial applications, concentrated
formulations of Biokleer are often used to treat waste lagoons and outfalls.
For further information on any CETP product, please consult the product data booklet
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It is a legal requirement to have a Water Management Policy in all public buildings. This policy is required to
protect occupants, visitors and all who may be in the vicinity from the dangers of water borne disease,
notably Legionella. As an alternative to costly and disruptive "chlorinations" many property owners have
decided to introduce constant dosing of their water with chlorine dioxide. The main benefits of are that
Biofilms are removed from the Water System and as no resistant strains can develop the same biocide can
be used continuously.

Using PUROJAL as the source for of chlorine dioxide provides a combination of a powerful biocidal action for
a quick "knock-down" along with a slow acting residual to protect dead-legs and to prevent microbial
multiplication in water systems not being used for short periods (weekends)

Benefits Summarised

LEGAL BENEFIT Easier compliance with legal requirements -HS(G)70
without major disruption to hospital services.

COST BENEFIT Reduction in costs of disinfection of tanks and
downservices. The requirement will be reduced to
desludging of storage tanks and calorifiers.

COST BENEFIT Reduction of corrosion in tank and pipework.

COST BENEFIT Improved efficiency of heat exchange equipment.
Reduced pump friction and less blockage of pipes
and nozzles. Helps to remove scale deposits.

COST & SAFETY Opportunity to reduce water temperatures and still BENEFIT
control legionella. Reduce scalding accidents.
Suppress Cryptosporidium and Giardia.

AESTHETIC BENEFIT Improved water quality, reduction or elimination of
unpleasant chlorine smells and irritations in areas
where these affect water supplies.

BUSINESS BENEFIT. Residents and building users will appreciate the
benefits of the improved water quality, leading to
"repeat business" and increased "referrals".

SYSTEM COSTS Based on average water use the cost per resident will
be between 1.5-2p per day. From this total deduct the
savings on "Chlorination" costs and all the disruptive
costs of this work. A "Chlorination" in a 50 bedroom
hotel will on average cost around £1000 plus the cost any
lost business or additional inconvenience.

PEACE OF MIND Constant dosing and regular monitoring will ensure
that your premises conforms with Water Management
Legislation and at minimal or possibly no extra cost!
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While every effort has been made to ensure the accuracy of this information, no warranty is given or implied as to
the accuracy of such. Brand Names and trading companies vary by country - test work and reports cited may be
in the name of other identical brands from associated companies. CETP Limited assumes no responsibility for
injury or death resulting from the use/misuse of this product by the recipient and/or third persons, however
caused. The user, bailee and their respective employees and agents assume all such risks if reasonable safety
procedures are not adhered to.

In addition, CETP assumes no responsibility for injury or death to the recipient of this material or third persons, or
for any loss or damage to property, or for any consequential damage resulting from any abnormal use or theft of
the material, and the user, owner, bailee and their respective employees and agents assume all such risks even
when caused by negligence, omission, default or error in judgement of CETP Limited or its agents or servants

Each recipient should carefully review this information, data and recommendations in the specific context of its
intended use. This product should only be used according to the specific guidelines for use laid out in CETP
publications. Use of these products is deemed to be acceptance of the above. Always read material safety data
sheet in full before use
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