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A Study on Oxidation Characteristics and Phytoncide Oil
Decomposition Characteristics of Aqueous Solution by 400 kHz
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Abstract

In this paper, the effect of the irradiation of the median-frequency of ultrasonic wave on the aqueous solution have
been investigated. In addition, the decomposition ability of radical species was observed using phytoncide oil of 0.1
wt %.

By observing the degree of decomposition while maintaining magnetic stirring, the unirradiated aqueous solution
maintained turbid condition and the particle size of the oil was the same as the initial size. On the other hand, the
irradiated aqueous solution presented that the transparency degree became good after 3 days and became to the same
as the original purified water after one week. The particle size of the after 3 days was about 0.1 to 0.5 x«m. From
these results it could be demonstrated that when a medium frequency (about 400 kHz) is applied to the aqueous
solution, decomposition ability of radical species are formed and the medium frequency irradiation system can be
possible to purify the turbid aqueous solution.
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Fig. 1. Schematic Diagram of Ultrasonic Irradiation

System
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Table 1. Experimental Conditions for Advanced
Oxidation Process of Aqueous Solution

experiment 1-1 experiment 1-2

Material DI water 1 L DI water 1 L
Frequency 400 kHz -
Time 10 hrs -

Observation pH in 30 days pH in 30 days
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Table 2. Experimental Conditions of Radical Resolution

experiment 2-1 experiment 2-2

Phytoncide oil of  Phytoncide oil of

il
o 0.1% 0.1%
solvent DI water 1L DI water 1L
frequency/t 400 kHz / 30 min X
ime

particle size
distribution

particle size
observation distribution

transparency transparency

15 —
7, ;.,__.

——1-1

6 \\
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W

base 2hrs

10hrs 1day

Tdays 14days 21days  30days

Storage time after mid-wave irradiation

Fig. 2. Results of pH value by time
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Fig. 3. Results of size distribution of Phytoncide Aqueous Solution
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Table 3. Turbidity change of Phytoncide Aqueous Solution

after 3days after 7days

after 10min

The aqueous solution irradiated with a
medium frequency (400 kHz) for 30

minutes

The unirradiated aqueous solution
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