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Abstract

In recent years, microbes in ballast water destroy the ecosystem and cause damage to the economy. The resulting
damage to the fishery industry and the damage to human health caused by the bites and poisons of these marine organisms
are also serious. We investigate a new treatment method using Pulsed Intense Relativistic Electron Beam (PIREB).
Inactivation rate in irradiated to larvae of Artemia Salina was measured and compared to the irradiation dose measured
using a film dosimeter. In this way, the relationship between inactivation rate and irradiation dose was investigated. The
results showed that the inactivation rates ranged from 10 to 53% for average doses of 21.9 to 24.1 kGy. This difference
in the inactivation rate is due to the non-uniform irradiation dose according to the irradiated area.
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Figure 1: Experimental Apparatus “ETIGO-III”.
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Figure 2: Typical acceleration voltage and beam current.

Table 1: Nominal Values of ETIGO-III (1cell)

Input current 15 kA

Input voltage 670 kV

Output current SkA

Output voltage 2 MV

Pulse width 50 ns (FWHM)
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Figure 3: Artemia larvae.
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Figure 4: Irradiation container (6cm X 7cm).
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Figure 5: Results of irradiation dose measurement (Unit:
kGy).
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Table 2: Average Inactivation Rate

Groupl 34.0~36.2%
Group2 20.0%

Group3 51.6~53.2%
Group4 14.0~17.5%
Group5 22.0~23.4%
Group6 10.0~10.6%
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Figure 6: Relationship between irradiation dose and
inactivation rate.
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