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Abstract Air quality is deteriorating due to the increase in fine dust and exhaust gas. To solve this
problem, research using photocatalysts is being conducted for atmospheric purification. Currently, some
countries are having a significant effect on air purification and pollution prevention by using materials
that contain photocatalysts for road pavement, road side walls, and sound insulation walls. However,
photocatalysts have very small particle sizes and are not easily dispersed, making it difficult to obtain
a consistent nitrogen oxide (NO) removal rate. Therefore, this study investigated the mixing and
dispersion plan of low-cost, high-performance photocatalyst (GST) prepared in wastewater sludge. It also
evaluated the NO removal performance to develop an aqueous concrete release agent including the
low-cost photocatalyst. The long-term stability was excellent without layer separation when the amount
of dispersion thickener used was 20%. As a result of the NO removal rate characteristic, GST showed
a photocatalytic effect of more than 200% compared to plain. In order to increase the performance of
the GST release agent, it is necessary to improve the dispersibility of the GST in the release agent and
increase the amount of the nano-sized photocatalyst. In addition, it is expected that the NO removal

efficiency will be increased if the GST release agent is used for road structures and exposed concrete.
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Fig. 1. Usage of photocatalyst(TiO2)
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Fig. 2. Mechanisms of photocatalyst(TiO2)
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Table 1. Experiment plan for dispersion machine
comparison

Experimental Factors Variations

- Water based release agent A
- Water based release agent B

TiO; type - GST
TiO; Content(%) |- 7.5
Dispersion machine

Stability(outdoor) |- 12hr

Release agent

Series I

- High speed homogenizer
- lday

- Water based release agent B

Release agent

TiO; type - GST
Stabilising agent -5, 10, 20
TiO; Content(%) |- 7.5

Dispersion machine

Series Il

- High speed homogenizer

Stability(outdoor) |- 2 weeks - 4 weeks

Release agent - Water based release agent B

TiO; type - P-25 - GST

Stabilising agent |- 20
TiO, Content(%) |- 7.5

Series Il

Dispersion machine | - High speed homogenizer

- Adhesion strength
- NO removal rate
- NOx removal rate

Measurement item

A L 27} 453100 ZF AE] PAS HESIAH.
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(a) Urethane Form

Fig. 3. Cement mortar specimen

(b) Mortar Specimen
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Fig. 4. Test of NO removal
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Fig. 6. TiO: type

Table 3. Properties materials of TiO:

. Purity Apparent particle
Material (TiOy) Density size Color
P-25 99% 0.14g/car 10~20nm White
GST 99% 0.33g/ar 12nm White

Table 4. Form oil of materials

. . Main Apparent
Table 2. Test machine of NO removal Material component Density Color
Experime.nt.al Factors Fabricant Model Water based Mineral Water 0.86g/cn’ White
Variations agent A
Photocatalytic NO KNT ~ Water baged Mineral Water|  0.85g/ar White
removal efficiency tester agent
UV meter HA TUs H9958-01
PHOTONICS K. K o )
Table 5. Stabilising agent of materials
NOx Analyzer T-API T200 Material Viscosity(MPa.s) Color
Gum Thickener 5,000~8,000 White

Fig. 5. Adhesion strength
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Fig. 7. Stability test result
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Fig. 8. Stability test result
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Table 5. NO removal rate for various specimens

Experimental Factors |NO removal rate|NOx removal rate

Variations (%) (%)
1 Plain-1 0.5 0.5
2 Plain-2 0.5 0.5
3 GST-1 1.4 1.1
4 GST-2 13 1.0
5 P25-1 2.5 2.1
6 P25-2 23 1.9
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