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Inactivation of Bacillus spores Using a Low-pressure Room Temperature Plasma
chamber
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Spores of Bacillus atrophaeus was used in this research. A self-designed plasma

reaction chamber, active species (electron, ion, radical and UV light, etc.) were

separated effectively, and the discharge zone, afterglow zone and remote zone were

plotted out in the plasma field. The plasma treatment effects in different zones using

low-pressure room temperature argon plasma, on the growth of spores were studied in

terms of plasma conditions, plasma exposure time. B. atrophaeus spores were set on

various positions in discharge chamber and their growth with plasma exposure was

examined. The colony counting method was used to test the viability of the spores as

well as the initial spore density. Morphological changes of B. atrophaeus spores with

plasma exposure were examined using a scanning election microscope (SEM). The

double Langmuir electron probe inside the plasma reactor was movable. The measured

volt-ampere characteristics of the electrical probe were used to determine the electron

and ion concentrations.

Our results indicate that effective inactivating the Bacillus spores of our Ar plasma

discharger was dependent on the distance between the samples to discharge zone.

The plasma exposure time of achieving a 99.9999% reduction of the spores was less

than2.5, 3.5 and 6 min, when the samples were seeded in each of three zones

respectively. It was found that the plasma inactivation efficiency was also dependent on

the plasma input power. With plasma exposure, significant damages to sporal structure

were observed, including leakage of intracellular proteins and DNA, which were was

detected by monitoring the absorbance peaks at wavelengths of 280 and 260 nm,

respectively. Results obtained in this study indicate that low-pressure low-temperature

atmospheric plasmas chamber could be alternative way to distinguish the effective in

inactivating the Bacillus spores in different plasma zones.
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