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1. INTRODUCTION: 

THE CHALLENGE  



TheCleanWater Challenge

Water is one of the most valuable
commoditieson planetearth.

Death,seriousillnessanddespairare
inevitable consequenceswithout a
supplyof cleandrinkingwater.

In July 2010, the UN general
assembly declared clean water a
άŦǳƴŘŀƳŜƴǘŀƭhumanǊƛƎƘǘέ.
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IntroductionςChlorinationis phasingout
The Clean Water Challenge

In an economic perspective,
investments in drinking water
quality, particularly disinfection, are
extremelyprofitable,especiallyif the
benefits on health of every human
and the productivity of a national
economy areaccountedfor.

Protection and Disinfection of
Drinking Water evoked various
different Treatment Technologies
over the decadesςbut only few are
safe, simple and without negative
sideeffects.



Introduction: Chlorinationis phasingout 
Water DisinfectionςThe SafetyChallenge

5

Chlorinegas

Discovered and first produced in the 19th
century,chlorinegaswasfirst usedas industrial
bleachandlater asa poisongasin the first world
war.

Today, the same substance ς stored and
distributed in pressurized gas cylinders ς is
mainlyusedfor water disinfectionpurposes.

Chlorinegasaccidentswith casualtiesor severe
injuries occur regularly in every nation, when
transportingor handlingchlorinegas.

Unfortunately,disinfectionusesof chlorine gas,
e.g. in water productionplants,often take place
in denselypopulatedareas.

Chlorinationis phasingout

Topreventdangerfrom poisongasor explosions
(in the caseof chlorinedioxide),hypochloriteor
chlorinedioxidecanbeproducedon site.

However,health concernsof the useof chlorine
substancesremain.

Over the years,variouscarcinogenic,mutagenic
andtoxic andenvironmentallyharmful effectsof
many organic chlorine compoundshave been
provenin scientificstudies.

Many safety measureshave been introducedς
appropriate training of personnel for the
handlingof hazardoussubstancesis mandatory
ςandexpensive.

Many peopledo not like the taste and smell of
chlorinatedwater.

The only reason for the continued used of
chlorine based disinfection: It certainly is the
less harmful alternative in comparisonto not
disinfectingat all.

Before: disinfectionwith chlorinegas

After: disinfectionwith REDO Technology

Many nations have programs to phase out and 
replace the use of chlorine gas



6

1. Site Visit



IntroductionςChlorinationis phasingout
Water Disinfection- HealthConcerns

Å The quality of drinking water is often

basicallybad. Therés a highpart of heavy

metals, bacteria,algaeand germsin the

water. Its recommendedto boil the water

before drinking. The public water plants

use mainly chlorine gas for disinfection,

whichcausesa badtaste in the water and

doesńt work effectivelyat all.

Å Over the years, various carcinogenic,

mutagenicand toxic and environmentally

harmful effects of many organicchlorine

compoundshavebeenprovenin scientific

studies.

Å Many safety measures need to be

installed,to avoid chlorine gasaccidents.

Appropriatetraining of personnelfor the

handling of hazardous substances is

mandatoryςandexpensive.

Å Water production plant managers

worldwide becomeincreasinglyaware of

the health hazardsof variouschlorination

byproducts.

Å Particularly, trihalomethanes(THMs)have

been identified ascarcinogenic, toxic and

environmental pollutants. However,

similar effects are attributed to various

other chlorination byproducts, e.g.

Haloaceticacids, chloriteandbromates.
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Fromthe productdatasheet
for chlorinebasedsubstances



Water production plant managers worldwide

becomeincreasinglyawareof the health hazardsof

variouschlorinationbyproducts.

Particularly, trihalomethanes (THMs) have been

identified as carcinogenic,toxic and environmental

pollutants. However,similareffectsare attributed to

various other chlorination byproducts, e.g.

Haloaceticacids,chloriteandbromates.

There is already clear statistical evidence on the

adverseeffect of chlorinationbyproducts. Asfurther

researchon the precisebiologicalmechanismsand

individual medical impact is published, scientists

expectan increasingamount of pressuretowards a

tighter DBPandTHMregulation.

The international regulation shows a tendency

towardsstricter andmoresophisticatedguidelines.
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Total THM limits

Å 1979, United States Environmental 
Protection Agency: limit 0.08mg/L

Å 1998, European Union guideline: limit 
0.1 mg/L plus additional national 
reduction efforts required

Å 2003, German DrinkingWater
ordinance: limit 0.05 mg/L at 
consumer, 
limit 0.01 mg/L at water production 
plant

Å 2004, World Health Organization: 
Further specification of limit 
values for all four THMs

Introduction - DisinfectionByproducts
(DBP)
Traditional reduction approaches

Transport of chlorinegas  as

an  hazardoussubstance



Introduction - DisinfectionByproducts 
(DBP)
Health Hazards 
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THMsandother DBParecreatedby reactions

between chlorine gasand organicmaterials

foundin the water.

Newer legislation takes into account that

organicmaterialscan also be introduced in

the water system AFTER the water

productionplant, so THMscanincreaseafter

the water productionplant.

Therefore,reduction of THMsoften requires

a very complex bundle of measuresin all

stagesof water production, in order to get

below the limits even at peak times, e.g.

floodingsituations.

Othertypesof disinfectantsproducedifferent

byproducts. E.g., ozonedisinfectionproduces

formaldehydeand other aldehydes,chlorine

dioxide disinfectionproduceschlorite which

affects red blood cells and may be toxic to

DNA.

An example for complex THM reduction
efforts is the Article ά{ǘǊŀǘŜƎƛŜǎfor Attaining
DBPRule/ƻƳǇƭƛŀƴŎŜέby GeorgeC. Budd,
publishedwww.waterworld.com

CoagulationςA multidimensional / Multigoal Process

DBP reduction is a challenging task with traditional 

disinfection methods ςbut easy with REDO.

http://www.waterworld.com/articles/print/volume-26/issue-80/editorial-features/strategies-for-attaining.html


Introduction - Corrosion
Danger of high damagesin water distributionnetworks
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A major factor for corrosion in water

distributionnetworksis the pHvalue.

Water disinfection based on chemical

additions often changes the pH value.

Chlorineaddition in the gaseousform will

tend to lower the pH while adding

chlorine in the hypochlorite form will

tend to raisethe pH.

Even though chlorine gas and

hypochlorite seem to be cheap at first

sight, cost analysescompletelychangeif

damages in the water distribution

network through corrosionare taken into

account.

In recent years chlorine gas has often

been replaced through hypolchlorite in

order to reduce the danger potential in

disinfection.

But after short time it appearedthat the

highly corrosive nature of hypochlorite

results in out of scalecorrosiondamages

to the distribution network, water pipes

andother installations.

Disinfection with REDO technology

avoids these problems. REDO

disinfection, basedon 6 oxidants, is pH

neutral andhasno corrosiveeffects.
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2. REDO TECHNOLOGY



REDO Water {ȅǎǘŜƳǎΩaward
winning technologyis the answerto
drinking water disinfection and
hygienechallenges.

Å REDOunits are developedbased
on superior technology that
works with 6 different oxidants.
In contrast to conventionalforms
of water treatment, chemical
additivesare not necessary. With
small amounts of salt and
electricity,the highlyreliableunits
disinfect water to ensure a high
qualityof drinkingwater.

Å REDOinstallationsfit any size of
water production plant from
small, decentral wells with only
hundreds of cubic metres of
water per day to large central
plants with more than 100,000
cubicmetresof water per day.

Å In any case,REDOdisinfection is
particularly thorough, safe,
economical and environmentally
friendly.

REDO technology was awarded 

with the Federal Innovation 

Award of Germany in 2004

The Multi-Barrier Technology
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The Power of Six
Multi OxidantsWater Disinfection(MOWD-Process) 

Safe, healthyandeffectivewater disinfection

REDODisinfectionSystemsuse

Åwater
Åpurecommonsalt
Åandenergy

to produce the six strongestdisinfection agentson site
within the customerś premises.

The unique combination of the advantagesof ozone,
chlorinedioxide,chlorineandoxygensupportedthrough
dihydrogene dioxide and sodium hydroxyde (MOWD
process) results into an insuperable ΨƳǳƭǘƛ-barrier
disinfectionǇǊƻŎŜǎǎΩςwith the final removalof bacteria,
germs, spores and other harmful vermins. The
disinfection solution is biodegradable,nonhazardousin
operation and without dangerous side effects or
byproducts.

REDO Disinfection Technology combines and
accumulatesthe power of six disinfection agents to
exceptionalshort contact time with an outstandinglong-
term effectiveness.

Different disinfection agents fight different
microorganisms- the REDOcombination of disinfection
agentsis most effective and avoidsthe disadvantagesof
highdosingof a singleactiveingredient.
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The Key Step | The Innovation

Å Advanced Diaphragma Electrolysis

Å High-Tech Electrodes made of special alloys and coatings

Å Consumables: Saturated NaCl-Water (ĂBrineñ) + Electricity

REDO Technology
Electrolysis of an aqueous & saline solution

+ -
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The combination of two disinfection liquids

produced on site: 

REDOlyt: 

Å Oxygen (O2
Singlet)

Å Ozone (O3)

Å Chlorine (Cl
2
)

Å Chlorine dioxyde (ClO2)

REDOkat: 

Å Dihydrogene dioxyde (H2O2)

Å Sodium hydroxyde (NaOH)

to a harmless, ph-neutral and 

powerful disinfection producté

Acidic

Alcaline
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REDO UNITS 
SCALABLE FROM 1 ς1000 MLD

16

Video full REDO Installation
https://www.youtube.com/watch?v=25RY9BkWYM4

https://www.youtube.com/watch?v=25RY9BkWYM4


SuccessFactorsof REDO Technology 
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Thesuccessfactor is the mix of six disinfecting

agents: E.g., the ozonecomponentof REDO®lyt

immediatelyandeffectivelykillsall germs.

Chlorineand chlorinedioxideconcentrationare

not used up for immediate disinfection, their

concentration - needed for long term

disinfection of contamination in the water

distribution network - canbe kept at relatively

low levels.

The interplay of different oxidizing and

disinfecting agents with different ranges of

efficacy provides a particularly broad

disinfection. The intensity of REDO®lyt, e.g.

measured by an excellent Redox potential,

guaranteesa very effectivedisinfectionevenat

relativelylow overallconcentrations.

With the REDOmix of six disinfectingagents,

eachof the disinfectingagentsis used in very

low concentrations,so that even the strictest

limits for disinfectionbyproductsareeasilymet.

Disinfectionwith REDO is

V extremelybroad

V intensive

V instantly

V with longterm effectiveness

Vminimal DBP

V pH neutral 

Hhigh Redox potential immediately kills all 

germs:

Extremely broad and intensive disinfection
Instantly and with long term effectiveness and minimal DBP

REDO®lyt: Comparisonwith Chlorine

Chlorine
savings50% or

more
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Technology comparison
Chlorine, ChlorineDioxide, Ozoneand UV 

Chlorine
Chlorine
Dioxide

Ozone UV REDO

Depot effect Long term Very long term Very short term None Very long term

Disinfecting
effect

Average Strong Strong Average Very strong

Disinfection 
byproducts
health hazard

Critical 
(THM, HAA)

Average
(chlorites)

Average
(bromates, 

aldehydes)
None Minimal

Safety hazard Extreme High Average Very low Very low

Operating 
resources

Chlorine Gas, 
Hypochlorite

HCl/ NaCI02 Oxygen and Energy Energy Salt and Energy

Operating
costs

Average Average High High Low to average



Installation Scheme
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REDO Installation Waterwork
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Essential REDO advantages

Å Very strong disinfection, fighting also difficult germs 

Å Totally safe treatment process ςno hazardous substances 

Å No public health risks ςminimization of disinfection 

byproducts

Å Elimination of biofilms  

Å No corrosion due to pH neutral water disinfection 

Å Very long lifetime 

Å Most effective, quick disinfection with long depot effect

Å Water treatment meeting highest international standards

Å Best energy efficiency ςvery low electricity consumption

Å Base product salt is a natural resource with low cost

Å Easy to handle ςno expert stuff needed

V Safe

V Effective

V Environmental friendly

V Easy to handle

V Low maintenance
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Costconcernsleadto on-site 
production of disinfectionagents
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Chlorine gas disinfection seems to be

cheapat first sight. However, includingthe

cost of safehandling, appropriatetraining,

monitoring subcontractors, etc., safer

alternativesare actuallymore economical

for manywater suppliers.

Hypochloriteis safer, but turns out to be

even more expensiveand less effective

then chlorine gas, especially if surface

water shows high microbiological load.

Also,there areoften challengesin ensuring

that sodium hypochlorite supplied by

contractorsisoriginalandpotent.

Furthermore the quality of Hypochlorite

varies due to the production and

transportation process. Finally,worldwide

production capacitiesfor Hypochloriteare

goingdown,shortagesmustbeexpected.

Therefore, many public water suppliers

conclude that on site production of

disinfectantsis the best alternative. Here,

REDOclearlyprovidesthe mostpotent and

reliableon-sitedisinfection.
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Costof operation: 
Onlysalt and power ..

Energy: 12 ς16 Watthoursper m3 water
Salt: Common salt (NaCl) for brine production
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Simple operation and effectivecontrol

Operating requirements are mainly

limited to regularreplenishmentof salt.

No specifically experienced operating

personnelis required

REDO installations require very little

maintenance and repair. REDO units

alwayscomewith a 24month guarantee.

REDO installations can be remotely

monitored and controlled. A constant

supervisionof all production parameters

and the overall disinfection can be

performed for several water production

plantsin a centralcontrol center.
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Remote monitoring and documentation
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The REDO disinfection stage can be

monitored from any location via secure

remote access.

Thisway, any potential issueor alert can

be identified quickly and routed to the

appropriate personnel. Seamless

integration in any existing monitoring

centre of the water production plant is

easy.

It is even possible to integrate other

stagesof the water productionplant into

the remote control system, thus

automating the whole water production

plant.

Upon request, REDO also provides

monitoringandcontrol services.

REDOidentifiespotential issuesrequiring

maintenance or service operations

BEFOREthey have any impact on the

disinfectionperformance.

Also, a complete documentation of

disinfectionperformanceis possibleand

facilitatespublicrelationsactivitiesof the

water productionplant

Online supervision, remote monitoring of the overall installation 

Remote monitoring of production parameters in Kuala Lumpur
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1. Site Visit



REDO scalableinstallations
smallto large water productionplants
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The REDO stationary units are compact and

extremelypowerfulwhen it comesto disinfection.

For small water production plants or wells,

stationaryunits canbe easilyinstalledin anexisting

building. Networksof smallwellscanbe monitored

remotely and operatedwithout daily personnelon

site.

In large central water production plants, REDO

installationsrequire little building space,and can

often be fitted into existingbuildinglayouts.

REDO 500

up to 150,000 litres/h 
up to 3,000,000 litres /day (20 h time of operation)

REDO 3.000

up to 900,000 litres/h, 
up to 18,000,000 litres/day (20 h time of operation)

REDO 30.000

up to  9,000,000 litres/h
up to 180,000,000 litres/day (20 h time of operation)
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ContainerizedREDO Solutions
pre- engineeredand pre- installed: forαplugand playά



Service package for REDO installations 

Service 
Package

Technical 
Support

Regular 
Service Visits

NoChemical 
Handling

Total Peace
of Mind with

REDO 
Disinfection

Annual 
Maintenance 

Contract

Optional 
Contractfor
Operation

Operator 
Training

Installation & 
Comissioning
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3. OVERVIEW 

APPLICATION AREAS  



Overview
All ApplicationAreas for REDO Disinfection
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Å Public Water Supply / Utilities

Waterworks, Rural Areas 

Å Infrastructure

Airports, Railways, Harbours 

Å Buildings

Hospitals,  Hotels, Office and Residential 
Buildings, Schools

Å Live Stock Breeding 

Poultry Industry, Egg Production, Cattle 
Farming, Pig Farming, Fruit- and Vegetable 
Farming

Å Different Industries

Beverage Industry, Food Industry, Bottling 
Plants, Water Tanker Services 

Å Mobile Solutions

Rural Areas, Military, Natural Disaster Areas,  
Charity Organisations
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REDO References and Installationsin 32 
Countries and all ApplicationAreas 
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4. REFERENCES AND 

CUSTOMER EXAMPLES 



Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection
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Oman

Video Public WaterSupply in Oman with REDO Disinfection:
https://www.youtube.com/watch?v=n1eHw0dpew4&t=4s

https://www.youtube.com/watch?v=n1eHw0dpew4&t=4s


Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection
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Oman 



Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection

38

Oman 



Customer Examples: Public Water Supply 
Waterworkswith REDO Disinfection
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Kiev, Ukraine



Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection
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Hungary

Waterwork Balmazújváros



Customer Examples: Public Water Supply 
Utilities using REDO Disinfection
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Germany 

A Mobile REDOUnit is usedin PublicWater Supplyin Hessen/ Germanyfor treatment of drinkingwater after
constructionworksat the networkor in emergencycases
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Customer Examples: Public Water Supply
Waterworks with REDO Disinfection

Egypt

Thewater treatment plant locatedin the city of Zagazigsuppliesapprox. 50.000 peopledaily with about 17,5
million liters of drinkingwater. Thewater isobtainedfrom the Nil.



Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection
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Iran - Yazd City

Part of the REDOinstallations in YazdCity, Iran:
Completedisinfectionfor a water productionplant
with 20 million liters per day.
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Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection

Further installations  in waterworks Iran
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Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection

Ota Ikosi, Nigeria

ThePlant Ota Ikosi in Lagos treats daily more than 
18 million liters of water.



Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection
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Ota Ikosi, Nigeria
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Customer Examples: Public Water Supply 
Waterworks with REDO Disinfection

Pyongyang, North-Korea



Customer Examples: Public Water Supply
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Desalination Plants with REDO Disinfection



Customer Examples: Infrastructure
Airports and Airline Industrie 
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Airbus 

After a longandstrict appraisalaccordingto

Å variousinternationaland

Å companyspecific

health and safetyregulations,corrosionprotection
analysis,etc. Airbus is today and since2005 using
REDOTechnologyfor the disinfectionof its planes
in all internationalproductionsites,before delivery
to the customer.



Customer Examples: Infrastructure 
Airports and Airline Industrie
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Boeing  

In 2015 also Boeing decided to use REDO
disinfection at its production sites in the United
States.

Now both market leaders in aircraft construction
rely on REDOtechnologyfor water disinfection.



Customer Examples: Infrastructure 
Airport Frankfurt Hahn uses REDO since 2004
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German Television on REDO Disinfection
at the Airport Frankfurt Hahn
https://www.youtube.com/watch?v=WfUO3P0jQQU

https://www.youtube.com/watch?v=WfUO3P0jQQU


Customer Examples: Infrastructure 
Shipping
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REDO Disinfection has been installed on a 100 
meter nobelyacht, manufactured by a 
renowned German shipyard.

Besides the supply of potable water, a variety 
of other water disinfection applications can be 
realized with REDO on ships, e.g.

Å Disinfection of balastwater or wastewater

Å Water disinfection in the kitchen area

Å Water disinfection for food and beverage 
production (e.gbreweries)

Å Water disinfection of pools, hot tubs, sauna 
and plunge pools



Customer Examples: Hospitals

All state hospitals of Hungary are 
supplied with REDO Disinfection
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Supply of All State Hospitals in Hungary 
with REDO Disinfection 

In 2017 all main Hungarian University Hospitals
decidedfor REDOdisinfection. In 2018andafter an
EU wide tender, all state hospitals of Hungary,
consisting of round about 450 building, were
suppliedwith REDOdisinfection.

Press Conference University Hospital 
Pecs after REDO installation

Semmelweis University Budapest  

uses REDO Disinfection

University Hospital Debrecen

uses REDO Disinfection


