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Abstract

Effect of pulsed intense relativistic electron beam (PIREB) irradiation for tetracycline (TC) was considered. Maximum
acceleration voltage of PIREB was 6MV, and beam current was 1kA. The PIREB was irradiated to TC solution in an
atmosphere. The irradiation effects were measured by Liquid Chromatography Mass Spectrometry (LC/MS) and for E.
coli. To determine the concentration of irradiation TC solution, growth rate of E. coli was investigated each concentration.
In the result, it was decided to adopt 1.0mg/L TC solution. The PIREB was irradiated to the 1.0mg/L solution. The
reaction rate was obtained approximately as 90% by the result of LC/MS. Furthermore, the PIREB was irradiated to 0.2
~1.0mg/L TC solution. It was confirmed that, the reaction rate decreased with decreasing the concentration. Moreover,
the irradiated solution was administered to E. coli for several concentrations. In the result, growth of E. coli was

suppressed in comparison to the cases without irradiation TC solution.
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Figure 1: Experimental setup for PIREB irradiation to

solution.
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Figure 3: Typical waveform of PIREB current.
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Figure 4: Relationship of tetracycline concentration and E. coli

growth rate.
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Figure 7: Reaction rate for each setup concentration.
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Figure 8: E. coli growth rate without irradiation to TC solution.
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Figure 9: E. coli growth rate with 3 times irradiation to TC
solution.

Table 1: Slope of Growth Rate With and Without PIREB
Irradiation to Sample

Setup
concentration 0.2 0.4 0.6 0.8 1.0
[mg/L]

Slope without

irradiation 0.055 | 0.035 | 0.030 | 0.024 | 0.033

Slope with 3

times 0.047 | 0.018 | 0.019 | 0.014 | 0.009

irradiation
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