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Experimental Study on Capacity Variation of Paving Materials
with TiO, in Wet Condition
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Abstract

This study aims to present the practical Nitrogen monoxide (NO) removal capacity of cement mortar with Titanium
dioxide (TiO,) which is one of the paving materials by considering the environment of pavement in urban areas. NO
removal capacity test under designated conditions of humidity of inflow gas and the test with variation of the degree
of saturation of specimen were conducted. In the test for humidity, dry specimen is subject to the test and NO removal
ratio was observed. Humidity-NO removal ratio curve is a log normal distribution in shape, and the maximum NO
removal ratio appears at specific humidity. NO removal capacity test relying on the degree of saturation was carried
out with wet specimen to reflect the unsaturated pavement by rainfall and domestic sewage. Wet specimen presents
less NO removal capacity than dry specimen and the recovering evolution of NO removal capacity follows evaporation.

Moreover, TiO, under the specific depth of specimen hardly contributes to NO removal capacity.
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Cement mortar specimen

Titanium dioxide (TiOz)

Water cement ratio 1:2 Type Anata;e (85%)
Cement sand ratio 1:2 +Rutile (15%)
Curing condition Water curing Size 33.3 nm
Curing period 7 days Mass replacement ratio Cement 5%
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Fig. 1. Schematic diagram of the NOx concentration experimental setup
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Fig. 3. Change in NO and NO; concentration at humidity 50%
Table 2. NO removal capacity of cement mortar mixed with TiO:
NO removal ratio Humidity Thickness Time References
[%] (%] [mm] [min]
40 50 N/A 300 Beeldens, 2006
34 50 50 40 Husken, 2009
24.73 50 8 180 Lee, 2012
27 50 50 300 Dylla et al., 2010
45 50 10 45 This study
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Fig. 5. Evaporation result of cement mortar
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