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ATLANTIUM HOD, ULTRA VIOLET DISINFECTION 
WITH A DIFFERENCE 

 
Charles Humphries, Sales Manager, Clean TeQ Pty Ltd 
Ross Dive, Regional Manager, Atlantium Technologies 
 
ABSTRACT 
 
The Atlantium HOD (Hydro Optic Disinfection) reactors are manufactured in Israel and 
distributed through out Australia by Clean TeQ, a national process and environment engineering 
company.  
 
This breakthrough technology uses the principles of fibre optics to ensure complete saturation of 
the UV light throughout the light and water contact chamber. Special reflectors transmit the UV 
light through precision ground lenses with the lamps external to the water flow. With the HOD 
unit, there is no heating of the water and therefore almost no build up of mineral scale and bio 
fouling so evident in all other UV systems. Further prevention of bio-fouling is achieved through 
the use of an optional ultrasonic device fitted to the reactor chamber which, after exhaustive 
testing, almost eliminates fouling from waters containing high iron and calcium content. Any 
fouling that occurs takes place over a long period of time. 
 
The lamps being totally removed from the water flow allows an absolute guarantee regarding 
downstream security against glass and mercury contamination should there be a lamp breakage. 
 
Atlantium HOD units are very suitable for both water and wastewater plant installations and are 
set to revolutionize both small to medium size town disinfection requirements. 
 
1.0 INTRODUCTION 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Figure 1: What the system looks like 
 
 

 
 
 

HOD R – 200 DL model
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Figure 2: Schematic of HOD Reactor 
 
 

ATLANTIUM develops and provides innovative water disinfection solutions that help 
businesses and municipalities build, expand and operate water-intensive processes.  
 
Atlantium’s field-proven solutions have taken UV water disinfection to levels never 
before attained. ATLANTIUM does this through a cost effective, environmentally 
friendly process that delivers unprecedented microbe inactivation. “True” UV doses 
exceeding 900 mJ/cm2 are possible, and this is remarkable when it is considered how 
many commercial UV units struggle to achieve a true UV dose of 40 mJ/cm2 at economic 
costs. 
 
ATLANTIUM developed an entirely new UV system that puts an advanced UV source 
outside the flow of the water. In order to achieve effective inactivation the ATLANTIUM 
system uses a quartz tube as its reactor and irradiates the water flow with a homogenous 
dose of UV radiation. Using the same principle as fibre optic technology, the quartz wall 
of the reactor chamber reflects the UV light so it reaches every drop of water effectively. 
This method actively eliminates all of the drawbacks of existing UV technology. 
 
By taking the UV light source out of the water flows, and projecting it into the quartz 
chamber, Atlantium eliminates the local heating that occurs on the quartz sleeve surfaces 
of other UV systems, preventing the scale and fouling that follows, together with the 
need for built in wiping systems, and frequent manual cleaning of all internal quartz 
sleeves with the consequent high maintenance costs and breakages that invariably occur.  

 
Controlling the temperature of the external UV lamp (not possible when the lamp is in 
the water) helps control the power needed by the lamps, and reduces the system operating 
and maintenance costs. 
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1.1 LOG Scale Explanation 
 
Atlantium has demonstrated through in-house and independent 
testing in various tests conducted by the company using 
different species of microbes, spores and other microscopic life 
forms, the system was able to achieve  8 log reductions in 
numbers, an order of magnitude 4 times higher than other 
existing UV systems, meaning that on average only one in 
10,000,000 organisms escaped inactivation. 
  
(Measuring such small numbers itself can be difficult, and is 
generally considered “total kill”) 
 
This superior performance and efficient energy conversion, 
makes the ATLANTIUM system the most efficient and cost 
effective UV systems available. 
 
Atlantium’s technology introduces a breakthrough approach to water disinfection. This is 
particularly important in water treatment for water-born pathogens, such as 
Cryptosporidium and Giardia. Atlantium’s ongoing studies are actively researching virus 
control with their innovative technology. 

   
2.0 DISCUSSION 
 

 
 

Figure 3: Current methods of disinfection  
 
3.0 US EPA Validation 
 

The US EPA publication, “Ultraviolet Disinfection Guidance Manual”, can be 
downloaded from -  http://www.epa.gov/safewater/disinfection/lt2/compliance.html.  
This publication is used by consultants and municipal bodies’ world wide as the “Bible” 
for UV Disinfection. The procedures contained describe in detail UV technology and the 
testing, or validation procedures, now required for UV manufacturers to follow when 
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Log Kill % Killed 
1 90.000000% 
2 99.000000% 
3 99.900000% 
4 99.990000% 
5 99.999000% 
6 99.999900% 
7 99.999990% 
8 99.999999% 

Extremely high operational cost; Intensive 
maintenance  

Reliable;  
Widely accepted 

HHeeaatt  eexxcchhaannggee  
((ppaasstteeuurriizzaattiioonn))    

Issues Advantages 

Microbial Kill 1-3 log range; Deposits & 
fouling of quartz sleeves; High maintenance; 
Questionable reliability; Issues with monitoring 

Environmentally 
Friendly; 
Widely accepted

CCoonnvveennttiioonnaall  UUVV  

Not an absolute barrier; Sensitive to chlorine; 
Backwash treatment and biofilms contribute to 
high operational costs

Reliable; 
Widely accepted 
 

MMeemmbbrraanneess  

Disinfection by-products (Bromates); Hard to 
control with water quality flux; difficult 
working environment; Lots of hidden costs 

Effective; 
Accepted in some 
industries 

OOzzoonnaattiioonn  

Disinfection by-products; Taste in food; 
Ineffective against Cryptosporidium & Giardia; 
Creates issues for downstream processing - 

Relatively cheap; 
widely used and 
accepted 

CChhlloorriinnaattiioonn  
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presenting claims for true UV dose and performance.  
The methods previously employed by UV manufacturers to calculate dose, shown as PSS 
Dose or Point Source Summation Dose, are not to be trusted unless supported by US EPA 
set procedure testing validation. 

 
An extensive testing and validation program was followed in the validation of the unique 
UV reactor, designed by Atlantium Technologies Ltd. 
 
The programme was conducted by HydroQual Environmental Engineers and Scientists, 
PC, using three challenge organisms, coliphage MS2, QB, and T1, together with the use 
of dyed microspheres and Langrangian actimometry to test for any low dose paths as 
water flows through the reactor chamber. 

 

       

Proving it with Dyed Microsphere ValidationProving it with Dyed Microsphere Validation

Waterbone
Microorganisms

Microbial Mimetic

•Particle and density mimics 
microorganisms (size ~ 5 µm, specific 
gravity 1.05)

•Trajectory through reactor similar to 
microorganisms’

•Linked UV-sensitive dye (S), non 
fluorescent 

•Becomes fluorescent when 
subjected to UV irradiation (P)

•Fluorescence intensity (FI) is 
correlated to UV dose received

•FI measured individually by flow 
cytometry
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HOD demonstrated over 5 log inactivation of MS2 
and validated dose at levels greater than 120 mJ/cm²
HOD demonstrated over 5 log inactivation of MS2 
and validated dose at levels greater than 120 mJ/cm²

The validation demonstrated that Atlantium’s 
advanced HOD really works
What you see is what you get

Displayed dose = Validated dose

=

 
 
4.0 SPC Ardmona  Shepparton  Plant Installation     
 

Underground water storage. Treatment at 150,000 l/h  
 

Before      After 

      
 
 
5.0 STATE OF THE ART CONTROL AND MONITORING 
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All Atlantium systems are PLC controlled through onsite touch screens. Remote 
monitoring and control is also available either to central control systems on site or via 
internet to off site locations. All alarms are fully programmable. Historical data is 
maintained within the system for all events, this can be used for trouble shooting or 
process validation within Quality assurance requirements.     

 
 
5.1 Key Benefits 
 

• Complete Sustained Microbe Inactivation (>5 log reduction) - proven in industrial 
installations and certified laboratories. 

• Simple Operation and Maintenance - Ensuring almost zero downtime; simple 
lamp replacement and negligible reactor cleaning 

• Highly Reliable - Integrated, accurate, real-time, monitoring and control; local 
and remote monitoring & operation 

• Environmentally Friendly - No chemicals, no need for chemical removal and 
higher safety for operators 

• Highly Cost Effective - Lower total cost of ownership, energy consumption and 
maintenance; easy installation/retrofit  

 
 




