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Bactericidal Effect of Continuous Flow Electrolyzer on Hatchery Waste-seawater
Hisae Kasai,! Ken-ichi Watanabe,? Mamoru Yoshimizul*

\Graduate School of Fisheries Science, Hokkaido University, Hokkaido 041-8611, 2Akkeshi Station of Japan
Sea-Farming Association, Hokkaido, 088-1108 Japan

The bactericidal effect of hypochlorite produced by a continuous flow electrolyzer on hatchery waste-sea-
water was investigated. The number of viable bacteria in the waste-seawater was reduced more than 99% when
the water was treated with hypochlorite at 0.6 mg/L for 1 min, and over 99.9% of bacteria was reduced when
treated with 1.0 mg/L for 1 min. In the next experiment, one part, 2.0 m3/h of hatchery waste-seawater was
treated with electrolyzer and produced hypochlorite was mixed with the remaining, 16.5 m3/h waste-seawater.
More than 999% of viable bacterial was reduced after treatment with 0.5 mg/L of total residual chlorine for 1 min.
The bactericidal efficacy of electrolysis was almost the same as that of ultraviolet irradiation (1.0x 105 uWesec/
cm?) or ozonization (TROs 0.5 mg/L, 1 min) of seawater. Electrolyzation is able to treat a large volume of waste

seawater compared with the ultraviolet irradiation or ozonization.
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Table 1. The effects of electrolyzation, U.V. irradiation and ozonization on the viability of bacteria in hatchery waste-seawater

Reduction

Methods F}?Xg /ti?)te Ele%Xi)city g)ﬁggggg{il(t)i Tretéilrtljln(:ent X(;ﬁgi rate
(mg/L) (min) (CFU/mL) %)

Electrolyzation 2.0 0 0 0 4.7 %104 —-
0.5 0.33 1 2.9x103 93.84
1 0.60 1 4.1x102 99.13
1.5 0.85 1 1.1x102 99.77
2 1.10 1 6.6 x 10! 99.86
2.5 1.28 1 4.3x10! 99.91

U.V. irradiation 2.0 (1.0x 105 uW - sec/sm?) 1.3x10° 99.99

Ozonization 2.0 (TROs 0.5 mg/L, 1 min) 3.0x10° 99.99
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Table 2. The effects of hypochlorite produced by seawater electrolyzer on the viability of bacteria in hatchery waste-seawater

Electricity g)ggrclltlrlggii(t)i Tre;;tment TOt?.l residual chlorine Viable Redu;:tion
Gt S BCLEL T SN S
(mg/L)
0 0 0 7.2 %102
10 0.62 1 0.28 6.0x 10! 91.7
20 1.15 1 0.50 4.7%100 99.4
30 2.01 1 0.99 3.3x10° 99.5
40 2.70 1 1.74 5.1x10° 99.3
67 4.60 1 3.40 1.4 %100 99.8
90 6.16 1 4.35 1.3x 100 99.8
10 0.62 4 0.23 2.9x 10! 94.0
20 1.15 4 0.50 4.2x10° 994
30 2.01 4 1.03 7.4x100 99.0
40 2.70 4 1.71 5.4 x10° 99.2
67 4.60 4 3.29 1.4x10° 99.8
90 6.16 4 4.25 1.6x10° 99.8
10 0.62 7 0.21 1.2x 10! 98.4
20 1.15 7 0.48 2.4x10° 99.7
30 2.01 7 1.06 3.0x 10! 99.6
40 2.70 7 1.72 4.9%x10° 99.3
67 4.60 7 3.08 1.2x10° - 99.8
90 6.16 7 4.01 1.3x10° 99.8

* One part (2.0 m3/h) of waste-seawater was treated with electrolyzer and produced hypochlorite was mixed with other (16.5 m3/h) waste-weawater.
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Fig. 1. Stability of total residual chlorine (TRC)
produced by seawater electrolyzer (Type H-100%)
after mixed with hatchery waste seawater. A: After
mixed with hypochlorite for 1 min, ®: After mixed
with hypochlorite for 4 min, O: After mixed with
hypochlorite for 7 min.
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