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ABSTRACT : The artificial rains having different pH and weathering simulation test were performed
for Gyeongju Namsan granite and dacitic tuff to predict the role of acid rain in the deterioration of
stone monuments located in Gyeongju area. The pH 4.0 rain reacted with the fresh granite showed
near neutral pH at the early stage due to the hydrolysis of minerals in the rock surface. But the pH
changed back to the initial pH in the later stage. On the other hand, the pH 5.6 rain showed the
neutral pH for a longer time than the experiment with pH 4.0 rain, reflecting slower reaction of
minerals due to the weaker acidity. When the pH 5.6 rain reacted with the weathered granite, the water
showed neutral pH longer than the case of the fresh granite. The similar tendencies were observed in
the experiment of dacitic tuff, except that the pH 4.0 rain reacted with dacitic tuff took a longer time
to go back to the initial pH as compared with the case of granite. These results may due to the
differences in mineral composition and texture of two rocks. Dacitic tuff contains more fine-grained or
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glassy groundmass than granite and is more reactive with weaker acid rain. It was predicted that the
weight loss and strength decrease rate of dacitic tuff would be approximatetly twice relative to those of

granite in the same experimental environment.
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Table 1. Annual average acidity (pH value) of rainfall in Korea (from “Annual Report of Ambient Air
Quality in Korea”, 2008, Ministry of Environment Korea)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Seoul 4.9 5 4.8 4.7 5.0 4.8 4.5 4.4 4.7 4.8 4.8
Busan 4.7 4.8 4.9 5.0 6.2 4.9 5.0 4.8 5.7 5.5 4.8
Daegu 5.4 5.6 5.8 6.0 5.6 4.8 5.3 53 5.5 5.6 4.8
Inchon 4.4 4.6 5.0 4.7 4.8 4.7 4.7 4.5 5.4 4.8 4.9

Gwangju 4.8 52 52 5.0 5.1
Daejeon 4.7 5.0 4.7 4.9 5.1
Ulsan 49 5.0 5.0 5.1 -

5.0 52 4.8 52 4.9 5.3
4.7 4.8 4.6 4.8 4.7 4.7
- 5.0 52 5.0 5.2 4.7
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Fig. 1. Acidity (pH) change of artificial rain after
reaction with tested rock samples (G1; fresh
Gyeongju Nasam granite, G2; weathered Gyeong-
Jju Nasam granite, Ta; dacitic tuff).
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Table 2. Change of ion contents of artificial rain after reaction with rock specimens

+

Na K' Mg Ca”” cr SO~ NOy
Rain pH 4.0 46.1 9.0 0.2 0.1 95.4 66.1 9.4
Gl pH 4.0-200° 501+02 102£57 03400 14+00 89.9+52 82£06 10002
G2 pH 4.0-120" 554+05 56+04 04+01 146+03 85.6+1.8 82+02 9903
Ta pH 4.0-200 523+25 55+18 06+0.1 26+18 892+79 86+05 112+1.0
Rain pH 5.6 69.5 1.1 - 0.2 94.5 61.8 9.4
Gl pH 5.6-200 688+11 20£03 03+0.1 20+02 87.6=47 12608 92104
G2 pH 5.6-120 613+14 1.7+06 03400 19+06 87.5+07 120+03 8106
Ta pH 56200 684+09 35+1.1 05+00 27+06 874+27 155+13 10.6=0.9
Rain pH 7.0 0.1 0.1 - 0.1 - 0.1 0.1
Gl pH 7.0-120  19+0.6 13+04 03+00 04=0.1 - - -
G2 pH 7.0-120  32+02 23+02 03=00 05+02 - - 0.1+0.0
Ta pH 7.0-120 2902  3.1+09 03+01 1.6+02 - - 0.1+0.0
:*Number of treatment : 200 cycle
Number of treatment : 120 cycle
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Fig. 2. Weight reducing rates and fit equations of
rock specimens reacted with artificial rain.0
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