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Sterilization with ECR microwave plasma

Akira Yonesu

1

, Rui Morita

1

, Taiki Anraku

1

, Nobuya Hayashi

2

.

1

Ryukyu University, Nishihara-cho, Japan .

2

Saga University, Saga, Japan

yonesu@eee.u-ryukyu.ac.jp

Plasma sterilization techniques have superior characteristics such as a short treatment

times, non-toxicity and low thermal damages on the sterilized materials. In plasma

sterilization, microorganisms can be sterilized by active radicals, energetic charged

particles, metastables and UV radiation. The influence of each factor depends on the

plasma operating parameters such as power and gas mixture and pressure. Microwave

discharges under the electron cyclotron resonance (ECR) condition produce higher

electron temperature and density plasma as compared with other plasma generation

techniques. This higher energy of the electrons can produce sufficient active radicals

which lead to the high-speed processing. In the present study, characteristics of

surface sterilization using microwave ECR plasma have been investigated.

The experiment was performed in the vacuum chamber which contains a magnet

holder. Magnets placed in the magnet holder provide resonant magnetic surface of

875G for ECR adsorption of microwaves. When the microwave is introduced into the

chamber through a tapered waveguide, a microwave ECR plasma is produced around

the surface of the magnet holder. Typical electron density and electron temperature

using Ar gas around the ECR region was 8×10

10

cm

-3

 and 4eV, respectively.

Ability of sterilization was investigated using a Biological Indicator (B.I.):Geobacillus

Stearothermophilus, ATCC7953, 1×10

6

 CFU/carrier. The B.I. was located on the

surface of the magnet holder. The plasma source was operated at pressure at 1Pa

using oxygen as working gas. The temperature of the B.I. installation position was

measured by a thermocouple, and was about 55℃. As a result, we confirmed that B.I.

having spore of 10

6 

was sterilized for 2min plasma processing. Spore of Geobacillus

Stearo-thermophilus is alive under the temperature of 120℃. Therefore, the sterilization

was achieved by oxygen radicals and high energy charged particles produced by ECR

microwave discharge.

Keywords
ECR plasma

sterilization

microwave


