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Introduction – what is cold plasma-activated bubbles (CPABs)
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Cells are completely inactivated after a contact time of 168 hours
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>60% cell removal after contact times of 168 hours
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• Cyanobacteria cell removal efficiencies were more influenced by post-CPABs storage time than plasma bubble 

discharge time



Key reactive species involved in the oxidation process when using air-CPABs
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• H2O2 and •NO were the dominant species contributing to 
MA555 degradation 

• Collective effort of all species (not just H2O2 and  •NO)



M. aeruginosa CS-555 (MA555) vs CS-564 (MA564) 

• H2O2 is highly reactive with algal organic matter (AOM) 

especially the polysaccharides2

• MA564 has higher algal organic matter (AOM) 

concentration than MA555 especially the 

polysaccharides containing mucilage1

1. Gonzalez-Torres et al., Water Research, 163(2019): 114887.

2. Gao et al., Water Research, 69 (2015): 51-58.
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CPABs were still able to 

inactivate and degrade 

both types of cells due to 

the various reactive 

species available.



Conclusions

• Low CPABs discharge time (<10 min for C0 = 105 cells/mL) is efficient for cyanobacteria degradation 

under sufficiently long post-treatment contact time (≥7 days).

• CPABs degradation efficiency is species-dependent, but the various reactive species available make 

CPABs still viable for different cyanobacteria species/strain degradation.

• Key reactive species to the oxidation process could vary depending on species and their organic matter 

characters; thus, process optimisation should be evaluated on a case-by-case basis. 
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