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Abstract Recently, issues related to the quality of concrete have continuously resulted in surface quality
problems, such as the exfoliation of concrete surfaces due to the cost reduction of cement and poor
quality fine aggregate, scaling of surfaces caused by laitance, and plastic shrinkage cracks. Prompted by
social issues, the application of a photo catalyst to road structures is being attempted to solve the
environmental problems caused by fine dust and automobile exhaust. In this study, chemical admixtures
were developed to improve the surface quality of concrete and to apply and distribute titanium dioxide
in nanoscale sizes to provide basic data for the development of a photocatalyst-curing agent. As a result
of the experiment, silicon and silane were reviewed as a raw material as a curing agent to develop a
high performance curing agent with better film performance than conventional curing agents because
they could form a film quickly on a fresh concrete surface. The distributed stability of the ultrasonic
disperser showed the best performance through an outdoor test for four weeks to review the dispersion

measures for the application of nanomaterials.
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Table 1. Experiment plan for development of high
performance curing agent

Experimental factors Variations
Unit binder
- 320
(kg/m) 5
Mix'ing Unit wa:ter 170
design (kg/m)
W/B(%) - 53.1
S/a(%) - 51.0
. - Plain
Series 1 s
. o - Sample 1(silicon type)
investigation
X - Sample 2(cellulose type)
of materials .
- Sample 3(siloxane type)
Series I° - Sample 3(siloxane type)
investigation - Sample 4(silicon type)
of materials - Sample 5(siloxane type)
Series II g‘hlim
Process ratio ) 1:1
(W:CA) 21
Series III Is’lam
dosage e
(/L) 15
Series IV - Existing product
comparison - New product
Measure-m Harden ] Dl’YiI.]g ratio at surfacl:)e
- Coating performance
ent concrete AR
- Drying time

1) Series IV

Series [+ 7f-Eo] 3]418]8-S AAs7] 9
o2 3 FPAY slAHlEo] wt 0:1(FW), 1:1
2:1 Mg 3PEOR ST H SR £UES 3
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Table 2. Experiment plan for dispersion machine

Experimental factors Variations

Dispersion agent type
(Dosage(%))
TiO2 content(%)

- Polycalbonic acid (10)

©5
-1

- General mixer

Dispersion tim(h)

Type of dispersion
P 'p - High speed homogenizer
machine
- Ultrasonic homogenizer

Stability(outdoor) - 2 weeks - 4 weeks

Ultrasonic
homogenizer

High speed
homogenizer

General mixer

Fig. 1. Dispersion machine
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Table 3. Properties of materials

Main
component

Material Specific gravity Color

Sample 1 Cellulose 0.85~0.87 White

Sample 2 Silicon 0.90~0.94 White

Sample 3 Siloxane 1.02~1.06 White

Sample 4 Glycerin 0.96~0.98 White

Sample 5 Siloxane 1.06~1.10 Light Yellow
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