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Development of a Hydroponic Recycle System using the Visible Light-reactive
Titanium Dioxide Photocatalyst for Sterilization of Nutrient Solution(l)
— Determination of factors —

S.W.Chung Y. S Ha J W Lee J M Park S H Kwon K, M. Lee

We produced a basic system of sterilization of nutrient solution based on the characteristics of coated filter with the
visible light-reactive titanium oxide photocatalyst according to the findings of the first stage. We developed a model system
with a proper number and arrangement of filter elements, the visible light-reactive titanium oxide photocatalyst according
to findings from the basic performance test.

Main results of this study were as followers;

The ceramic filters showed the best performance of sterilization of nutrient solution. The visible light-reactive titanium
oxide photocatalyst sterilized more effectively the nutrient solution under the sunlight than UV light. The sterilization
performance by passing repeatedly through a few filter was more efficient than that by treating simultaneously with a large
number of filters. The filter with 15ppi in pore size, 20 mm in thickness, and 3 layers in titanium oxide coating was

desirable in the intensity and sterilization performance.
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Table 1 Specification of titanium dioxide visible & UV reactive photocatalytic coatings on the ceramic material

Items Before improving

After improving

Method

Slurry spray(l time treatment)

Slurry spray(3 times treatment)

Composition rate

TiO, : SiO, = 70 : 30

TiO, : SiO; = 70 : 30

Pressure (kg/mz)

3x10*~4x10*

3x10*~4x10"

Coating surface (mm)

300%300, both

300%300, both

Thickness (/m)

Ave. 20, Max. 150

Ave. 50, Max. 400

Adhesion weight (g/plate) 3~5

8~10
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Fig. 1 Schematic of sterilization system used in the experiment.

Table 2 Experimental design and variables
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Fig. 2 Experimental setup for sterilization using the photocatalytic
filter under sunlight source.

Visible light

Visible light

. UV light . f sheet . . .
Variables . '8 ceramic filter . # of shee ceramic filter Sustain ability
-material of filter . installedx# of cycle .
-porosity -light source
Light source uv Sun UV, Sun Sun Sun
Material Metal, Ceramic Ceramic Metal, Ceramic Metal, Ceramic Ceramic

Reactive type | UV light, Visible light Visible light

UV light, Visible light

Visible light Visible light

Porosity(ppi) 40 15, 40 40 40 15
vallen. ! ! ! 2 ! 2
# of cycle 14 14 14 7 14 10
U%Stl?zﬁte(cﬁ) 40 i 40 ) i
thickigzzmm) 13 13 13 13 13, 20
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Fig. 3 Changes in the density of spore for visible & ultraviolet
reactive filters under UV light at the cumulative number of
treating filter sheets.
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Fig. 4 Changes in the density of spore at the cumulative number
of treating filter sheets by the levels of porosity.
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system.
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Fig. 6 Changes in density of spore at the cumulative number of
treating filter sheets by light source with visible reactive type filter.
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