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Effect of the applied voltage of pulsed electric fields and
temperature on the reduction of calcium ion concentration
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ABSTRACT

High voltage impulse(HVI) has been gained attention as an alternate technigue controlling CaCOs scale formation.
Investigation of key operational parameters for HVI is important, however, those had not been reported yet. In this
study, the effect of temperature and applied voltage of HVI on Ca®** concentration was studied. As the applied voltage
from 0 to 15kV and the temperature increased from 20 to 60°C, the Ca** concentration decreased, indicating that
the agueous Ca’* precipitated to CaCOs. The Ca?* concentration decreased up to 81% under the condition of 15kV
and 60°C. Rate constant for the precipitation reaction, k was determined under different temperiature and voltage.
The reaction rate constant under the 15kV and 60°C condition was evaluated to 66X 107 L/(mmol-hr), which was
5 times greater than the k of the reaction without HVI at same temperature. The increases in k by HVI at higher
temperature region(40 to 60°C) was much greater than at lower temperature region(20 to 40°C), which implies temperature
is more important parameter than voltage for reducing Ca®* concentration at high temperature region. These results
show that the HVI induction accelerates the precipitation to CaCOs, particularly much faster at higher temperature.
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Fig. 1. Schematic diagram of the HVI system.
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Fig. 2. HVI reactor (a) photo (b) schematic diagram.

Table 1. Operating condition of the HVI system

Parameters Unit Value
Voltage kv 5, 8, 12
Temperature °C 25, 40, 60

Electrode gap mm 10

Material of electrode - SUS306

Electrode type - plate to plate
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Fig. 3. An example of the captured waveforms of the voltage
and current of the HVI.
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Table 2. Comparison of the reaction rate constant calculated
under different temperature and applied voltage
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