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ABSTRACT

The growing need for scalable systems that can inactivate microbiological contaminants
and recycle water in industrial operations has led to the development of a variety of new
advanced oxidation process (AOP) technologies. In this paper, we report on the capability
and techno-economics of a new AOP method to generate aqueous plasma species for
inhibition of microbiological contaminants. The test microorganisms in this work were
Acidithiobacillus ferrooxidans (a motile, Gram-negative bacterium that oxidizes sulfides to sul-
fates and ferrous iron to ferric iron, used as a model biofouling organism) and Legionella
gratiana (a Gram-negative bacteria used as a surrogate of the human pathogen Legionella
pneumophila, which can be a dangerous contaminant in cooling water systems). The cul-
tured bacteria were dispersed in water and treated within a non-thermal plasma treatment
system for varied exposure times, and then the bactericidal effects were measured. The
results demonstrated plasma inhibition of A. ferrooxidans, with an approximate 6 log
decrease in viability (assayed as most probable number) with 40 s of aqueous plasma treat-
ment in the plasma treatment system. Likewise, L. gratiana viability was decreased, with an
approximate 6 log decrease in viability with 20 s of aqueous plasma treatment (assayed as
colony-forming units). Modeling the techno-economic aspects of these disinfection reactions
in the treatment system indicated the potential for the technology to be competitive with
existing AOP and aqueous chemical-based disinfection methods.
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