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Figure 3. Experimental apparatus for E. coli disinfection

ELTIE, KIGH (E. coli, ATCC8739) & F\ =, ZDOFIC
BHL TlE., MicroBioLogics #1:0> EZ-CFU One Step % DOX
BHGAREEH (7 AT, MA503) IR AL, 4 —F—
R& T 37°C, 24 FEEIERER LT, Fio, BEORIEIC
A LI R AT E (A4 —%, DOX-30F) & FiVC
BTV 1 mL RO RGEEZRELZ,

3. ERBERBLUBER

3.1 BERAV IO TIVIZLEBREDR
FPMFI A L~ A7 T I OBE N RICONT,

— XA U & I U T R B R A A T o7, A Bl HEig

ELTHWZ AU RS L, ALY 40 um 2°5 50

um O ZAE LTz, ZFUEHGUE Tl 400 pm~500 pm
DOEIANEHENDDIZH LT, BFHICE->TvAonm
NI IVEFRASETZSA 100 pm L FORAEL3EE
L. BERE LR T2 [T O3 A DS ATRE T D,
Fig. 4 |JBE A L~ A7/ T L DALEE (USUB
Tt A) b SEBRE THY U RT VEHE LT
A MB 7'rtR) | BROHEEFHOALEIINL25E (US
TuatR), ZHAEHRE TEH R TNVEME T B LR
REI B A FINL=54 (USHMB. 7 ' R) O KI5 HE
R B BR D Al S ORI AL ER R ) L I 3 R I T R A
3R) Zond, ARERBROKRGE 7 WS EERE 107
~10°CFU/mL T, A AHESE1E 150 mg/L, 4> —

- 119 -



1.0x100{!;:‘ - |
i \\"*—‘::—v—:_\“;”\\ R ., @USuB Treatment
2 ~ - _ .

1.0x10° .\\\ 0\,\\ B | ¢MB Treatment
i 1.0x10™ : ' \\’ : MB+US Treatment
Zo . - \" i B US Treatment
g 10x10° ¢ » .

1.0x10° | : i

1.0x10™"° ‘ . @ D

0 6 12 18 24 30

Time [min]

Figure 4. Survival rates of E. coli in water versus treating time
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Figure 5. Dissolved ozone concentrations in water versus treating time
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Summary

An ozone oxidation is widely used for the water disinfection since it has powerful oxidation ability. In
general, an ozone disinfection treatment is performed by bubbling an ozone gas through disperser into water.
However, a solubility of ozone in water is low, the ozone disinfection treatment needs long contact time or
complicated contactor for an ozone dissolution into water.

Meanwhile, microbubbles with diameters less than 100 um are receiving attention because of their properties
such as large surface area per unit volume, low rising velocity, and self-pressurization due to surface tension.
Therefore, we developed a new disinfection treatment using ozone microbubbles generated by the hollow
ultrasonic horn (USuB treatment). USuB treatment has higher disinfection ability to Escherichia coli than
conventional treatments such as treatment with ozone bubbles generated by the porous gas disperser (MB
treatment), treatment with ultrasonic irradiation to test sample (US treatment), and treatment with ozone bubbles
generated by the porous gas disperser and ultrasonic irradiation (MB+US treatment).

The treatment using the ozone microbubbles generated by the hollow ultrasonic horn has high disinfection
ability, however, this treatment cannot inhibit bacterial growth because ozone itself decomposed in water and
changed to oxygen. Thus, we added salt to the USuB treatment for inhibiting bacterial growth. We investigated
the disinfection abilities of USuB treatments in pure water, 1% NaCl aqueous solution and 3% NaCl aqueous
solution. These experimental results revealed that USuB treatment in NaCl aqueous solution has higher
disinfection ability than that in pure water and NaCl concentration increasing enhances the disinfection ability.
The enhancement of disinfection ability by NaCl addition is caused by the increase of ozone dissolution rate since
the diameter distribution of microbubbles generated in NaCl aqueous solution is smaller than that of the
microbubbles generated in pure water. In addition, 3% NaCl aqueous solution could inhibit bacterial growth
within 48 hours while 1% NaCl aqueous solution could not inhibit bacterial growth because osmotic pressure of

1% NaCl aqueous solution is approximately same as those of Escherichia coli.
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