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Abstract Recently, the application of a photocatalyst to road structures is being attempted to solve
environmental problems caused by fine particulate matter and automobile exhaust. The purpose of this
study was to develop a release agent with GST (low-cost, high-performance photocatalyst produced from
wastewater sludge). For this, the method of mixing and dispersing GST with the release agent was used
first, and the removal performance of nitrogen oxide (NOx) was then checked. The best performance
without a precipitation reaction was achieved using a stabilizing agent at 20 % in an outdoor exposure
test for four weeks. The NO and NOx removal rate of the specimen demolded by applying the GST
release agent developed in this study showed excellent effects of 200 to 400 % compared to the Plain
material. To increase the performance of the GST release agent, it is necessary to improve the
dispersibility of GST in the release agent and increase the amount of the nano-sized photocatalyst. In
addition, the use of GST release agent in road structures and exposed concrete is expected to increase

the NOx removal efficiency.
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Fig. 1. Mechanisms of photocatalyst(TiO2)
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Table 1. Experiment plan for dispersion machine

comparison
Experimental Factors Variations
Release agent - Qily
TiO, Content(%) -+ 5.0%
D.1sper510n .30
time(min)
Series - General mixer
1 - High speed homogenizer
Type of dispersion | - Ultrasonic homogenizer
machine (Horn)
- Ultrasonic homogenizer
(Vessel)
Stability(outdoor) - 12hr - 1day
Release agent - Oily
Stabilising agent -0, 5,10, 20
TiO; Content(%) -5
Series
I Dispersion .30
time(min)
Dispersion machine | - High speed homogenizer
Stability(outdoor) - 2 weeks - 4 weeks
Release agent - Oily
Stabilising agent - 20
TiO; type - P-25 - GST
TiO, Content(%) -5
Series . .
Dispersion
il . . - 30
time(min)
Dispersion machine | - High speed homogenizer
- Adhesion strength
Measurement item - NO removal rate
- NOx removal rate

FEE 5.0 % A
2 FES IR & £
12hr, 24hr Ax5t0] S8 2 Hd =5 2RI
9 M BEAE K] fate] olgutEiAd
BAY ZHAIE 5, 10 9 20 % Xe5lo] 132 wHHA]

General mixer

Fig. 2. Dispersion machine
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Fig. 3. Cement mortar specimen
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-,-,—7]? —r—OHA]ﬁ H]‘%7] Oﬂ XPZ} -+ ‘(r>r 3 L/rmn M’ Material Ag:j;et;n particle size Color
&I 50 %(25 € 715, 1 ppm&] NOZFAE bypass
R 5 425 1. 1 ppme] ’ =P P-25 0.14g/er 10~20nm White
AHlE B0 1A BES PN, HASES
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—g QP_EE} _ Table 4. Release agent of materials
F23= H7h= Fig. 59F 2ol KS F 47150°] &3t
= =7= - = = . Main Apparent
/%_]/\] o’l_o:h;’l. Z_}-ZJ'-_O,] /\To]xﬂ E'l]Oﬂ 7](:]% _‘?J]—/\]E’] = Material component Density Color
AAA T2loll 40 m x 40 m 9 "J & AIE _ ' _ Dark
o ZA] AHAZ o] Qslo] AZA|Z] T o2 = Oil based agent | Mineral Oil 0.86g/cr Purple
Sp3ict.
Table 2. Test machine of NO removal Table 5. Stabilising agent of materials
Exper\i/me.ntejll Factors Fabricant Model Material Viscosity(MPa.s) Color
ariations
Cellul .
Photocatalytic NO leicl]ie[:eer 10,000~11,000 White
removal efficiency KNT -
tester
UV meter HAMAMATUS H9958-
PHOTONICS K. K 01 _ _
3. Azdn % uFE
NOx Analyzer T-API T200
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Fig. 6. Stability test result
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Table 6. NOx removal rate for various specimens

Experimental Factors NO NOx =
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t at
3 B} B oIFAAE S G
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2 Plain-2 0.5 0.5 Plain EHH] 200~400 %_4 BH"] _9_-1—}‘—‘ 1/}1:4_
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