
1

ISIA  
Chlorine Dioxide 
Treatment
The safest and most efficient  
technology for the disinfection of  
drinking and process water
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Highest performance in disinfection
ISIA offers a complete range of chlorine dioxide 
(Cl02) systems for disinfection of drinking and 
process water in large-scale applications. Using 
patented, underwater in-line reactors, our 
disinfection technology is the safest and most 
efficient way to generate chlorine dioxide to 
improve water quality while preventing the 
formation of disinfection by-products that are 
harmful to health. 

Our chlorine dioxide systems produce 
the purest solution that ensures high 
performance in disinfection. Unique 
features include an underwater reactor 
chamber for increased safety and 
efficiency; compliance with the strictest 
safety standards; and the highest yield 
and the option to dose by shots, which can 
drastically reduce operating expenditure. 

To ensure the best performance, we offer 
tailored design and engineering services 
for each application, from standard 
systems to highly engineered solutions. 
Read more to find out how we can help 
you to improve your water disinfection 
processes.

Why chlorine dioxide for 
disinfection?

Chlorine dioxide is an innovative and proven method for 
treating drinking and process water. Unlike traditional 
chlorine or sodium hypochlorite disinfection, chlorine 
dioxide is a more effective biocide, does not produce 
unhealthy by-products, and uses smaller quantities of 
chemicals – saving you money on operation.

Disinfecting
cooling water

Disinfecting
drinking water

Traditional chlorine or sodium  
hypochlorite treatment

• Can result in harmful chlorine disinfection 
by-products

• Risky to handle drums of concentrated biocides
• More prone to biofouling, which can impact 

temperature and interrupt processes
• Uses larger amounts of chemicals resulting in 

higher operating costs 

Chlorine dioxide treatment

• Does not produce disinfection by-products that 
are harmful to health

• Is a more effective biocide and does not undergo 
hydrolysis

• Uses smaller quantities of chemicals resulting in 
lower operating costs

Thanks to the combination of advanced 
engineering and the benefits of ClO2 
switching to an ISIA system will result in:

• A safer system  

• Better quality water with 
greater purity 

• Increased reliability 

• Lower operating costs 

• 5-8 percentage points  
higher yield than other ClO2  
generator systems Low operating 

costs

Less chemical 
consumption

Higher 
purity

Increased 
reliability

Enhanced
safety
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At ISIA, we take safety seriously. It is the most important 
design parameter for our disinfection technology. 
Traditional systems present leak risks and other dangers 
from pressurised tanks with concentrated biocides, but 
the ISIA in-line reactor is submerged in flushing water.
This means that chlorine dioxide is generated 
instantaneously on demand and injected directly into 

a pressurised pipe or water basin. The chlorine dioxide 
immediately dissolves and disinfects the water – without 
being present in any other part of the system. ISIA 
technology comes in two versions: L-type for water 
basins and U-type for pressurised pipes.

     

Water to be 
disinfected

HCl
Storage

NaClO2
Storage

HCl
Storage

NaClO2
Storage

Water to be 
disinfected

L-type: 
The reactor is 
submerged in a 
water basin or 
open channel 
and the reaction 
chamber sits below 
the water level. 

U-type: 
The reactor is 
installed in line 
for injection into 
pressurised pipes. 

ISIA systems maximise the benefits of chlorine 
dioxide because:
• Reagents are mixed underwater resulting in 

reduced safety risks
• The underwater reactor features a compact design- 

saving you valuable space
• Get just the right dosage with shot dosage (for 

cooling application water only)

Optimised dosage: 
To minimise biocide consumption, 
both systems can be fitted with our 
analysers and the EasyaReadox 
sensor, which controls dosage by 
registering biofouling activity.

     

Hydrochloric 
Acid
(HCl) Hydrochloric 

Acid
(HCl)

Dilution Water
(H2O)

Dilution Water
(H2O)

ClO2 Solution ClO2 Solution

ISIA 
Reactor ISIA 

ReactorSodium Chlorite
NaClO2

Sodium Chlorite
NaClO2

Unique underwater technology for enhanced safety
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Engineered to order solutions
At ISIA, we recognise that every project is different and 
comes with its own set of challenges and demands. 
That is why we offer engineered-to-order solutions. 
Our flexible approach means we can work with you at 
each step of the process, whether you need a generator 
installed in an existing building, a brand-new purpose-

built facility, or a compact and mobile containerised 
solution.
The following example illustrates how we design a system 
and what you need to consider before starting your own 
project. 

1) Storage area. ISIA chlorine dioxide systems require 
external tanks to store the two reagents (stable liquids 
of Sodium Chlorite and Hydrochloric Acid). The size of 
the tanks depends on consumption and how frequently 
you want to fill them. We design the tanks for the most 
efficient use of space and they can be installed vertically 
or horizontally. Other features include:
• solid GRP (fibre glass) construction 
• double walls are available to prevent leakage
• equipped with level sensor, loading pumps, fume trap 

and heating systems to avoid crystallisation.

2) Loading pump

3) Fume trap

4) Reactor types. Our reactors are offered in both 
U-types and L-types and can be designed from 200g/h up 
to 200kg/h. ISIA can also design systems with redundant 
reactors or with reactors in a series to increase the 
rangeability. If you use an electro-chlorinator but want to 
switch to chlorine dioxide, you can also request a three 
reagents solution (HCl, NaClO2 and NaClO).

5) Container, PLC and control, which includes dosing 
pumps, PLC, AC, gas detectors and instrumentation. 
If required, ISIA can use different brands of PLC with 
redundancy solutions such as Proface, Siemens, Allen 
& Bradley. The PLC can communicate via Modbus or 
Profibus with DCS.
Instrumentation and sensors. Our solutions come 
with flow meters and other instruments for dosing 
and dilution water, pressure gauges, level sensors and 
interlock switches. If you require additional devices to 
monitor biofouling, analyse residual chlorine dioxide in 
the water,or measure the flows to treat, we offer a range 
of instrumentation to match any specification. We also 
offer additional safeguards such as gas detectors and 
automatic fire extinguishers.

6) Service water tank

7) Safety shower

8) Civil works and complete installation services are 
available including excavations, concrete platforms, 
basins for tanks and Mechanical Electrical Plumbing 
(MEP) works. ISIA can serve as an Engineering, 
Procurement and Construction (EPC) contractor or we 
are available to provide the full set of engineering ser-
vices to carry out projects from design to commissioning.

9) Piping, fitting, valves

10) Support, ladders, steel work

Compact and mobile containerised solutions

Not sure you need a custom-built solution on your site? 
ISIA also offers a complete containerised solution that 
includes storage. ISIA builds the entire system offsite 
within a shipping container. 

Once completed, we deliver the container, including 
dosing skid, injection pump, PLC, Air Conditioning, and 
safety tools to your site: simply connect the system to 
get started.  

1

2

3

4

5

6

8

9

10

7



8 9

Effective water cooling systems
ISIA’s chlorine dioxide disinfection technology is the 
purest solution to prevent biofouling and Legionella in 
water cooling systems- resulting in reduced maintenance 
and operating costs, as well as greater safety for 
operators.

ISIA systems offer:
• High yield and certainty in high heat exchange 

performance
• Complies with the strictest safety standards to protect 

your staff
• Reliability- our systems are simple to operate and 

maintain
• Lower operating costs due to the reduction in time and 

resources needed to treat cooling water

Case: Supplying safe drinking water in Doha, Qatar
Customer
In Doha, Qatar, ISIA created a 
system for the National Qatar 
Water and Energy Authority 
(KHARAMAA) that safely and 
efficiently disinfected desalinated 
water for the city’s 1.5 million 
residents. 

Problem
Operators had previously used 
Chlorine to treat the water but 
noticed formations of bromates, 
which pose a serious health risk to 
customers.

Solution
ISIA created five different 
chlorine dioxide systems using 
12 submerged in-line reactors 
with a total capacity of 50kg/h to 

treat 70,000 m3/hour of water. 
As a result, the system achieved 
a 5% better yield compared to 
competitors and saved the end-
user between 85,000 and 100,000 
Euro per year. In addition to the 
savings, the systems are now much 
safer and produce higher quality, 
bromate-free drinking water. 

Case: Removing Biofouling at QAPCO chemical plant  
in Mesaieed, Qatar
Customer
Qatar Petrochemical Company 
(QAPCO) is one of the leading 
producers of ethylene and low-
density polyethylene in the Middle 
East. After installing a disinfection 
system for cooling seawater in 
2009, it became clear that there 
was significant biofouling in the 
system, affecting the plant’s 
performance.

Problem
QAPCO asked ISIA to perform 
a complete and complex 
troubleshooting study in 2012 
to determine the reasons for the 

biofouling and identify a solution. 
ISIA’s study revealed that the 
extension of a nearby seaport was 
having a negative effect on the 
quality of the source water and 
raised the levels of impurities and 
pollution. This led to increased 
growth of macro-fouling including 
mussels, barnacles and algae.

Solution
Following the study period, ISIA 
designed and implemented an 
overhaul of the system to correct 
the problems. First, ISIA cleaned 
and treated the cooling system 
before suggesting the new 

disinfection technology. ISIA then 
installed three submerged reactors 
for a total production of 30 kg per 
hour.
As a result, QAPCO have a safe 
system with the highest yield and 
optimised dosing, which reduces 
operating costs. In addition, the 
chlorine dioxide technology has 
reduced the residual free chlorine 
released into the sea at the outfall;  
it is now well below the discharge 
threshold.

Highest quality drinking water
ISIA’s chlorine dioxide disinfection technology makes 
water safe to drink. The process uses smaller quantities 
of chemical agents than traditional methods and 
reduces disinfection by-products such as bromates and 
triholomethanes (TTHMs) that are harmful to health.

ISIA systems offer:
• Highest quality drinking water that complies with all 

health guidelines and regulations
• Reliability – our systems are built with proven 

technology and are used by municipalities and water 
utilities all over the world

• Safest technology for your staff 
• Lower operating costs due to higher yield

Heat exchanger components after 3 months of ISIA chlorine dioxide treatment
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How we work 
The expertise and flexibility to fulfil even the most complex project

Think of us as an extension of your team. Our flexible, dynamic and hands-on 
approach to system design and installation ensures that your needs are met 
quickly and effectively. 

There really is no disinfection problem that we can’t 
solve. With our complete range of chlorine dioxide 
systems, we stand out in terms of quality of design and 
materials, and in our customer service offering. 
Whether it is a single system supply or you wish to lease 
a system complete with service-chemicals, we address 
each disinfection requirement through our engineering 
service and we offer standard and customised products 
in all possible configurations.
To ensure the best performance, we offer tailored design 
services for each application, from standard systems to 
highly engineered solutions.

Benefits of working with ISIA:
• We guide you in both disinfection strategy selection 

and optimization of your system design. 
• We deliver projects on time professionally and with a 

high level of flexibility.
• To make the process easier for you, ISIA adopts your 

documentation procedures so our work seamlessly 
integrates with your process 

SITE USER LOCATION PRODUCTION 
CAPACITY

WATER TO  
BE TREATED

Jebel Ali “G” Station DEWA Dubai (UAE) 3x5 kg/h 10.000 m3/h

Dubai “Palm Jumeirah” DEWA Dubai (UAE) 6x5 kg/h 10.000 m3/h

Jebel Ali “K” Station DEWA Dubai (UAE) 3x5 kg/h 10.000 m3/h

Jebel Ali “L” Station DEWA Dubai (UAE) 2x15 kg/h 15.000 m3/h

Jebel Ali “D1” Station DEWA Dubai (UAE) 3x3 kg/h 6.000 m3/h

Jebel Ali “D2” Station DEWA Dubai (UAE) 3x3 kg/h 6.000 m3/h

Jebel Ali “E” Station DEWA Dubai (UAE) 3x2 kg/h 4.000 m3/h

Jebel Ali “M” Station DEWA Dubai (UAE) 2x10 kg/h 26.000 m3/h

Ras Abu Fontas (RAF A1) QEWC Doha (Qatar) 2x10 kg/h 8.500 m3/h

Ras Laffan Industrial City  Ras Laffan Power Company (RLPC)  Ras Laffan (Qatar)  2x8,5 kg/h  8.500 m3/h

Ras Abu Fontas  Qatar Electricity and Water Co. (QEWC)  Ras Abu Fontas 
(Qatar)  

2x5,65 kg/h +  
2x3,15 kg/h +  
1x5,8 kg/h  

23.500 m3/h

Ras Girtas  Ras Girtas Power Company (RGPC)  Ras Laffan (Qatar)  2x13 kg/h  13.000 m3/h

Bapco Refinery Bahrain Petroleum Company (BAPCO)  Awali (Bahrain) 2x11,4 kg/h  46.000 m3/h

Zamzam Water Plant Ministry of water Mekkah (KSA)  2x150 gr/h  110 m3/h

Zamzam Water Plant Ministry of water Medinah (KSA)  4x30 gr/h  85 m3/h

Capaccio Romagna Acque Forlì (Italy) 1x4 Kg/h 4.000 m3/h

Standiana Romagna Acque Forlì (Italy) 2x4 Kg/h + 2x10 kg/h 3.000 m3/h

Capaccio2 Romagna Acque Forlì (Italy) 1x4 kg/h 4.000 m3/h

SITE USER LOCATION PRODUCTION 
CAPACITY

WATER TO 
BE TREATED

Shuaibah III SWCC Shuaibah (KSA) 2x10 kg/h 15.000 m3/h

Ras Laffan B QatarPower Co. Ras Laffan (Qatar) 2x10 kg/h 8.500 m3/h

QAPCO - Mesaieed Qatofin Mesaieed (Qatar) 3x6 kg/h 50.000 m3/h

Saudi Kayan Complex Saudi Kaian (SABIC GROUP) Al Jubail (KSA) 3 kg/h 60 m3/h

Saudi Kayan Complex Saudi Kaian (SABIC GROUP) Al Jubail (KSA) 2x70 kg/h 210.000 m3/h

Saudi Kayan Complex Saudi Kaian (SABIC GROUP) Al Jubail (KSA) 2x13 kg/h 15.000 m3/h

GSECL Power Project GSECL Utran (India) 1x2 Kg/h +1x5 Kg/h 
+1x33 kg/h

50 m3/h

Bawana Power Plant Pragati Power Deihi (India) 2x25 Kg/h + 4x35 
Kg/h

N/A

Visakhapatnam Steel Plant Rashtriya Ispat Nigam Limited Visakhapatnam 
(India)

2x70 Kg/h + 2x3 Kg/h 25.000 m3/h + 
1.000 m3/h

Al Jubail Hadeed Expansion Hadeed (SABIC GROUP) Al Jubail (KSA) 12 Kg/h + 4 Kg/h 15.000 m3/h + 
5.000 m3/h

Banagas plant Barhain National Gas Co. (BANAGAS)  Sitra (Bahrain)   1x21 gr/h  21 m3/h

Antwerpen Industrial Area Evonik (Degussa group) Antwerpen 
(Belgium)

1x20 Kg/h 25.000 m3/h

Karlsruhe Refinery MIRO Karlsruhe 
(Germany)

1x13 Kg/h 13.000 m3/h

RLIC Polysilicon QSTec Ras Laffan (Qatar) 1x26 Kg/h 26.500 m3/h

MUNKSJO labelpack MUNKSJO Malmedy (Belgium) 1x5kg/h N/A

MUNKSJO rottersack MUNKSJO Lalinde (France) 1x1kg/H N/A

Stanlow Refinery Essar Energy Manchester 
(England)

1x20 kg/h 20.000 m3/h

Industry clients:

Water utilities:

Recent projects around the world
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Founded in 1999 in Venice, Italy, ISIA offers a complete 
range of chlorine dioxide systems for disinfection of 
drinking and process water in large-scale applications. 
Using patented, underwater in-line reactors, our 
disinfection technology is the safest and most efficient 
way to generate chlorine dioxide to improve water quality 
while reducing harmful by-products. 
We work with customers in a range of applications such 
as drinking water treatment and cooling water treatment 
in many countries around the world. As a full service 
engineering company, we have the expertise to see each 
project through from the planning stages to installation 
and operation. At ISIA, we design each system to fit your 
needs- guaranteeing smooth performance from day one.
Contact us to discuss a tailored approach to your 
disinfection needs

Find out more at: www.ISIAsistemi.it

ISIA is owned by Grundfos, a global leader in advanced 
pump solutions and a trendsetter in water technology. 
Grundfos contribute to global sustainability by pioneering 
technologies that improve quality of life for people and 
care for the planet. 
The ISIA disinfection technology is fully integrated into 
Grundfos Water Treatment Solutions.

Find out more at: www.grundfos.com

ISIA Spa
Via Banchina dei Molini 8
I-30175 Marghera (VE)
Tel.: +39 041 538 1800
www.ISIAsistemi.it
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