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TiO, Photocatalytic Reaction on Glass Fiber for Total Organic Carbon Analysis

Buem Keun Park’, Young-Jin Lee', Jeong Hee Shin', and Jong-Hoo Paik""

Abstract

Currently, the demand for real-time monitoring of water quality has increased dramatically. Total organic carbon (TOC) analysis is
a suitable method for real-time analysis compared with conventional biochemical oxygen demand (BOD) and chemical oxygen demand
(COD) methods in terms of analysis time. However, this method is expensive because of the complicated internal processes involved.
The photocatalytic titanium dioxide (TiO2)-based TOC method is simpler as it omits more than three preprocessing steps. This is
because it reacts only with organic carbon (OC) without extra processes. We optimized the rate between the TiO2 photocatalyst and
binder solution and the TiO2 concentration. The efficiency was investigated under 365 nm UV exposure onto a TiO2 coated substrate.
The optimized conditions were sufficient to apply a real-time monitoring system for water quality with a short reaction time (within 10
min). We expect that it can be applied in a wide range of water quality monitoring industries.
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Fig. 1. TOC analysis process.
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Fig. 2. TOC water quality analysis method with photocatalytic reac-
tion.
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Fig. 3. Optical microscope image of fiber (a) before coating (b) after
coating.
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Fig. 4. Glass fiber weight change according to binder concentration.
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Fig. 5. MR absorbance change according to TiO, concentration with
time.
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Fig. 6. Comparison of substrate weight reduction due to peeling after
coating by TiO, concentration.
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Fig. 7. TiO, rate of change in absorbance due to MR decomposition
over time by concentration.

Table 1. Change in weight after coating the fiber substrate.

Coating amount Coated weight (g)

I mL 0.024
2 mL 0.0465
3mL 0.0801
4mL 0.1152
1.0 —— 1ml
—2ml
—3ml
0.9 —— 4ml
2 0s-
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0-4 T T T T T
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Time (min)
Fig. 8. Photocatalyst efficiency change according to the amount of

coating solution.
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