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Sterilization and Virus Inactivation by Fine Bubbles
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In this review, inactivation and activation of microorganisms using fine bubbles are

introduced. In the first chapter, we introduce domestic and overseas research trends of sterilization
methods using ozone and plasma. In the second chapter, we focus on researches such as cleaning
of lipstick at cosmetic application, generation of plasma-activated microbubbles for sterilization of
fresh foods and verification of underwater plasma characteristics under fine bubble dispersion for
improvement of chemical activity of bubbles. The third chapter is an introduction of our activity
through International Symposium on Application of High-voltage, Plasma & Micro/Nano Bubble

to Agriculture (ISHPMNB).
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Table 1 The effect of sterilization treatments on total
microbial population, E. coli and Salmonella

spp. colonies in alfalfa seeds [26].

Treatments Sta(}]ﬂ)a;(: g;}jnﬁ;mt E. Coli Sa!ng.eua
Control 4.54 a Detected N.D.
™ 4.54 a Detected N.D.
MBW 417 b Detected N.D.
ow 4.04 ¢ N.D. N.D.
OMBW 1.88 d N.D. N.D.
CL 175 e N.D. N.D.
Temperature | 25°C [ 40°C I 50°C

Air-

No Yes No Yes No Yes
| supersaturated |

Water

Ultrasonic
: g No
stimulation

Yes No Yes | No Yes
- . . . . . .
Iizg/L . . . . . .

Fig. 1
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Pictures of the stain-adhered sample after
cleaning with the measurement target water
(at three different temperatures), prepared
under three levels of detergent concentration,
from two kinds of raw water [28].
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Fig. 2 (a) A schematic diagram of the experimental
setup of generation system of PAW along
with the instruments for plasma electrical
characteristics measurement and (b) a
schematic diagram of the experimental setup
of generation system of PAMBs water with
the instruments for plasma electrical
characteristics measurement and bubble size
measurement [30].

Fig. 3 A snapshot of generation of PAMBSs in the
water. [30].
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Fig. 4 The concentrations of nitrite and ozone
treated by plasma jet and PAMBs jet as a
function of treatment time [30].
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Fig. 5 Role of gas bubbles for generation of
underwater plasmas.

Fig. 6 Snapshots of underwater plasmas in the
cases of (a) without fine bubbles and (b)
with fine bubbles.

10

(=}

With fine bubbles

Without fine bubbles

Discharge rate [%]

Needle-to-plate 1
Voltage: 7 kV
Gap: 5mm

3000 4000 6000 8000 10000
Conductivity [ pS/cm]
Fig. 7 Effect of the water conductivity and
with/without fine bubbles on the
discharge rate.
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Fig. 8 Effect of with/without fine bubbles on (a)
breakdown voltage and (b) energy efficiency
for radical production.
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Fig. 10 A group photo of the ISHPMNB2018 at
Iwate University.
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