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Experimental Evaluation of Copper Contamination in a Non-Thermal Food Processing System Utilizing
Underwater Shockwaves

Kei EGUCHI

(Department of Information Electronics, Faculty of Engineering)

Abstract

In a non-thermal food processing system utilizing underwater shockwaves, there is a possibility that copper electrodes

dissolved in water has a bad influence on human bodies. However, as far as the authors know, the water contamination of the

non-thermal food processing system has not been investigated in past studies. For this reason, in this paper, we discuss the copper

contamination in the non-thermal food processing system. To evaluate the copper contamination, we conducted the experiments

using a water examination device for 100 samples. The experiment revealed that the copper concentration in the water of the

pressure vessel was 0.33 mg/L at 17.5 degrees Celsius.

Keywords : Copper contamination, Non-thermal food processing, Underwater shockwaves, High electric discharge
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fig. 1. System configuration of the non-thermal food

processing system utilizing underwater shockwaves.
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fig. 3. System configuration of the non-thermal food

processing system utilizing underwater shockwaves: (a)

over view and (b) electrodes.
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Table 1.  Circuit components of the high

voltage multiplier.

Block Name Component Model / Value
C it 33uF
AC-DC rectifier ——baor =
Diode 1N4007
Switch AQW216
. L Driver IC TD62004APG
Driver circuit L ook
2-Phase clock | p10y 91899
generator
Capacitor 1pF
Bipolar voltage Diode 1N4007
multiplier
Output 2.2pF
capacitor
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fig. 4. Histogram of Cu-concentration.
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fig. 5.  Cu-concentration vs. resistivity.
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fig. 6.  Cu-concentration vs. water temperature.
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