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Ozone: A strong oxidant and good disinfectant

Ozone

Targets:  

> Cell wall 

> Cytoplasmic material 
(e.g. proteins and DNA)

Lysis  
and death

Ozone attacks reactive chemical groups, 
such as carbon–carbon double bonds, 
and breaks larger organic molecules into 
smaller compounds. Products can 
include aldehydes, ketones, and 
carboxylic acids.



Units of ozone treatments

How much ozone is added by mass: mg / L  

What oxidation reduction potential (ORP) is reached: mV  

A high dosage of ozone may be easily consumed if the organic load is high, 
leading to a modest response in ORP.



Ozonation can be very effective for inactivation of planktonic cells

Liltved et al., 1993

99.99% inactivation

https://www.sciencedirect.com/science/article/pii/0144860994P4430J



"RAS process water requires high amounts of ozone 
to inactivate bacteria, as the oxidative power of ozone 
and residual oxidants is consumed in reactions with 
organic matter and other components of the rearing 
water."
Attramadal et al., 2012

"Immobilization on biocarriers increased the tolerance 
of AOB and NOB dramatically, suggesting the biofilm 
matrix to be highly protective against... [ozonation]"

- and in biofilms

Schroeder et al., 2015

- organic rich RAS water 

https://www.sciencedirect.com/science/article/pii/S0144860914001009?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0044848611009318

Ozonation is less effective in 



Will acute high-dose ozonation (700 mV ORP) reduce 
unwanted microorganisms without largely disrupting the 
beneficial microbial community that keeps the biofilter 
functioning?

Our question



Experiment 1 
(ISAV HPRdel experiment)

Experiment 2 
(Branchiomonas experiment)
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Taxonomic profiling (Experiment 1)

Pseudomonadaceae



Taxonomic profiling (Experiment 2)

Pseudomonadaceae

Pseudoalteromonadaceae

Nannocystaceae

Colwelliaceae

Alicyclobacillaceae



DNA yield Experiment 2



Alpha-Diversity (Experiment 1)



Alpha-Diversity (Experiment 2)



PCoA of all samples (both experiments)



Experiment 1



PCoA Experiment 2









ASV loss (Experiment 2)

ASVs with abundance 
> 0.1%

D0

6% of community represented by 
sequences not found in ozonated 

samples

Experiment 2

ASVs with abundance 
> 0.1%

D0

4% of community represented by 
sequences not found in ozonated 

samples

Experiment 1



Relative abundances of Nitrosomonas and Nitrospira
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Conclusion

> Ozonation attacks the biofilter, releases carbon and stimulate the growth of 
opportunistic organotrophs ('r-strategists') 

> Strong ozonation seems to have limited effect of alpha diversity and richness. 

> Still, strong ozonation can damage the biofilm severely and one should be careful with 
using this strategy if it is important to preserve biofilm functions.  

> The effect of strong ozonation on RAS biofilms is highly variable 
       > Depending the physical properties of the biofilm and  
          the effectiveness of the ozonation attack? 
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