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Definition of 
Odour

Odour is a personal olfactory interpretation of odour causing compounds

Olfactive perception varying with individuals, weather, time and type of molecules

Odourous = hazardous?  H2S

Impact on surrounding areas as communities start to swallow up geography around 
existing WWTP’s or where a new lift station or WWTP is being considered.





What makes an effective odour control system?

Capable of treating highly concentrated odour, and not just specific 
pollutants

Must be reliable and fast acting once put into service.

Capable of treating variable odour concentrations (Average -> Peak+++)

Must work with high air humidity from wastewater plant environment



Biofiltration – Features & 
Benefits

Natural reaction

Broad treatment range

No chemicals

Requires stable conditions



Biofiltration – 
challenges!

Very large footprint per unit of air flow, hence higher total installed cost.

Temperature limitation of +14°C to +40°C

Residual “musty” odour constantly present

Requires significant operator monitoring and attendance

CAPEX very high and OPEX very low but major overhaul to change out bio-media and system is 
offline for long period and takes time to regenerate once put back online. 



Carbon Adsorption – features and 
benefits!

Physical retention of a gaseous molecule on a porous 
surface

Small footprint, hence smaller total installed cost

No reagent or effluents

Excellent for small to medium flowrates

Low CAPEX.



Carbon Adsorption – challenges

Very high OPEX due to constant media 
replacement.

Performance drops off over time.

Can have “breakthrough” during peak 
loading.

System shutdown for media replacement.



Photoionization technology

The Neutralox PI Process

UV light creates oxidizing agents 
(O2. OH-, 03, ) and other free 
radicals that oxidize odour 
compounds in the air

Foul air then moves to the 
catalyst which acts as a buffer - 
remaining odorous compounds 
are “polished”



Modular housing typically manufactured from 
AISI 304 (external) and AISI 316 Ti (internal)

Dust filter and demister (if required)

Ventilation monitoring

UV Compartment 

Catalyst compartment

Fan and control cabinet shipped loose

Photoionization Unit



Photoionization – Features & Benefits
Superior odour removal efficiency and more effective at handling spikes

Performance that is Independent of temperature and relative humidity of the air stream

Low energy – UV lamps and fan

Instant treatment that can be turned On / Off at any time

Smaller footprint

Medium investment due to premium quality materials

Not suitable for very high NH
3
 concentrations (can use water scrubber as pretreatment) 

Challenges



Removal of ‘all’ odour pollutants  

Characterization of inlet and 
outlet pollutants of a pump 
station off gases conducted 
during a PI pilot

The SIFT-MS (selected-ion 
flow tube mass 
spectrometry) analysis 
conducted by St. Croix 
Sensory Inc. (Stillwater, MN)

Acknowledgement: Metropolitan council, Minneapolis, MN 
for the piloting, sampling and analysis.



Pump station off gas – Inlet Sulfur compounds



Pump station off gas – Outlet Sulfur compounds



Pump station off gas – Inlet VOC compounds



Pump station off gas – Outlet VOC compounds



Removal of ‘all’ odour pollutants 

Analysis shows that Photoionozation technology does not 
discriminate between air pollutants coming from a wastewater 
treatment plant process.

PI technology is very effective at removal of mercaptans/ reduced 
sulfur compounds (RSCs)  while other odour control technologies 
generally present limited removal .

The limitation: If very high levels of ammonia (NH3) are present in 
the off gas, then pretreatment would be required to knock down the 
NH3 concentration to levels manageable by the PI process. 



Selection of Odour control technology

All the systems serve the same odour control function.  Some have a lower initial/ capital 
cost, but their system life cycle costs will be much higher

Capital and operational costs should be estimated when comparing the cost of odour 
control systems

UV oxidation does not discriminate any pollutants,  because all pollutants in the air 
stream react with free radicals and activated oxygen. 

In terms of performance, photoionization is the superior odour control technology with 
demonstrated performance in a vast variety of wastewater applications throughout 
North America and globally.
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