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A Study on the Circulation Bath with Advanced Treatment for the Inactivation of
Legionella by Low Levels of Ozonated Water.
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This study was carried out to develop the safe and secure recirculating-type
bath system and clarify the effect of contaminants in bathwater on the inactivation of Legionella
pneumophila using ozonated water.
First, albumin, peptone, starch and sodium dodecyl sulfate (SDS) were selected as simulated organic
matter, the effect of these simulated organic matters on the inactivation of Escherichia coli was
reported. Second, the inactivation of E. coli and L. pneumophila were tested by ozonated bath water
in the recirculating-type bath. And the ozone injection rate and the dissolved ozone concentration
that achieve the inactivation rate of 99.9% or more were clarified. Furthermore, it was reported
that the viable count of L. pneumophila can be rapidly measured by using a fluorescent reagent
combined with their nucleic acid and the flow cytometry.
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Fig.2 Schematic diagram of experimenta apparatus

0.2M HCL-KCL (pH2.2)
37 1%
GVPC 37 4
TOC, NPOC TN TOC
Bacterial Viability and Counting Kit
L SRFortessaX-20
987ul  SYTO9 1.5pL  Propidiumiodide Pl 1.5pL

15 10 uL  1x
105counts/mL
1
RO 2mM - SDS
20mg/NLx 0.076NL/min+
5L/min  0.30mg-O3/L
Fig.3 SDS 10 99.9%
40 99.9% 40 99.9%
SDS
SDS 0.2mg/L
0.03mg/L
0.16mg/L
1E+07 —e— SDS 7.5mg/L
E LE+06 —a— Albumin 8.0mg/L
.g LE+05 @— Peptone 8.0mg/L
w B o Starch 17.0mg/L
7; 1E+04 = T
§ 1.E+03 \\ L i
8 1.E+02 \\ —i
(O]
g LlE+01 \\
> 1E+00 h\*
1E-01 *
0 10 20 30 40
Time[min]
Fig.3 Inactivation of E. coli cellsin RO water at I.R. 0.3mg-O4/L and pH 7.
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Fig.5 Inactivation of L. pneumophila cellsin bath water at 1.R. 0.10 mg-Os/L and pH 7.
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Fig.6 Inactivation of L. pneumophila cellsin bath water,
when measured by Flow cytometry and Colony count at
2 |.R. 0.49 mg-O4/L.
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