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Characterization of Freezing-Thawing on the Artificial Weathering of TiO» Loaded Granite
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ABSTRACT : An experimental study was conducted to evaluate the effect of freezing-thawing and air pollutants on the weathering of TiO,
loaded granite. And the granite was coated with TiO, catalyst and tested. After freezing-thawing and air pollutants experiments, the mine-
ral compositions of the granite surface were lower then that of the fresh granite. Density of the weathered granite was steadily decreased
from 2.60 g/em’® to 2.55~2.56 glem’, but absorption ratio and porosity were slightly increased. From these results, it was expected that
granite could be weathered by freezing-thawing and air pollutants. Tn the case of TiO, was coated to the granite, the compressive strength
and absorption ratio were slightly enhanced compared to the TiO, non-coated granite. Therefore, the TiO; coating method tested in this study
considered to be a viable method to assist in the conservation of granite from environmental contaminants.
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Fig. 1. Forced weathering cycle for freezing-thawing.
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Table 1. Chemical compositions and physical properties of granite(wt.%)

Si0; Al0; Feq0; MgO

Density | Porosity | Absorption

Ca0 Na20 KzO (g/cmg) (%) (%)

Fresh granite

(This study) 66.20 18.66 1.57 0.65

0.84 8.23 275 2.60 0.49 0.39

Weathered

Gyeongju granite” 76.43~78.27|11.44~12.51|10.72~2.10}0.17~0.43

0.03~0.3313.64~4.11{4.08~4.47(2.50~2.56 |2.61 ~4.95{1.03~1.99
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Fig. 2. Photographs of fresh granite(A) and TiO, coated gra-
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Fig. 3. Photographs of the TiO, coated glass and the origi-
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Fig. 4. Optical transmittance spectra for the TiO, coated glass
and the original glass. (A) quartz glass, (B) quartz
glass coated with TiO,.
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Fig. 5. Acetaldehyde decomposition by the TiO, coated and
non-coated granite.
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Table 2. Physical/chemical properties of fresh and weathered granite

chemical composition(meantS.D.), wt.% physical property

0 si Al Na K Fe Ca | Mg fge/ﬁi‘::,y) po(rjz’s)ity
Fresh granite igf)g igzi :6.9899 369799 ild.lfo i06.5254 i06.6205 0.39 260 049
Ii;";itﬁi non-Tci?:ting 2(7)?;2 ﬁ;g 36?924 126.7714 116.1336 iOO‘A.‘326 i06.5232 024 253 0.54
grnite | Ti0; coating | 1 i:g; ! o6 36.7794 0% 305565 36.5290 028 ) 236 031
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Fig. 7. XRD graphs of the fresh granite(a), TiO, coating granite(b), and TiO, non-coating granite(c).
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Fig. 8. Scanning electron micrographs of fresh granite(a), freezing-thawing 70 cycle(b), and freezing-thawing 100 cycle(c).
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