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The structure such as building and cultural properties was composed of various materials like wood,
metal and stone that have been utilized and exposed to air, wind and rain for a long time. However, be-
cause of their special characteristics as structure, collecting of samples that may involve their des-
truction cannot be permitted, ever for material analysis.

Therefore, in order to study the influence of atmospheric pollution on structure, atmospheric corrosion
tests were achieved by making use of materials(bronze, ancient copper, copper, steel and marble) in field
exposure tests. Atmospheric exposure sites are selected from places which are characterized by urban,
rural, industrial and marine environments in Northeast Asia.

According to the results of atmospheric corrosion tests;

The corrosion rates of industrial sites in china were more serious than other sampling sites. In the
correlation of meteorological factors, wet hours was defined as integrated hours under that atmospheric
temperature is above 0C and relative humidity in above 80% that has a great influence on corrosion
tests of materials in case of a short time. The relative humidity was above about 75% that resulted in
greal increase of corrosion rates. In the esimation of corrosion rates between materials, corrosion rates of

steel was about thirty times and decuple larger than that of other materials excluding marble in unshel-
terd exposure and in sheltered exposure.

Key words : Air pollution, Atmospheric corrosion, Acid deposition, Cultural properties, Risk assessment.
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Table 1. Sampling sites in China, Japan and Korea
Nation City Sampling _ sites

Chongqing Heavy polluted Chongging Institute of Environmental Sciences

Quiyang Heavy polluted The Acid Rain Control Center of Qulyang Environmental
Protection Bureau
China Taiyuan Heavy polluted Environmental Protection Bureau of Taiyuan Municipality
Beijing Urban Beijing Environmental Monitoring Center
Shanghai Urban East China University of Science and Engineering
Wuhan Urban China University of Geosciences
Tokyo Urban Tokyo Prefectural Institute of Public Health and Pollution
Osaka 1 Urban Environmental Pollution Control Center
Osaka 2 Urban Osaka City Institute of Public Health and Environmental
Science
Chiba Rural Chiba Prefectural Institute of Environmental Science
Japan Kyoto Rural Kyoto Prefectural Institute of Public Health and Pollution
Nara Rural Nara Prefectural Institute for Public Health
Ibaraki Rural The Environmental Pollution Research Center of Ibaraki
Prefecture
Ishikawa Coast Public Health and Environmental Center
Toyama Coast Toyama Prefectural Institute of Environmental Science
Fukuoka Coast Fukuoka Institute of health and Environmental Science
] Taegu Urban Kyungpook National University
Korea Taejon Rural Taejon University
Sh Bl e FEARE ol 4T ARl B AT

(Migon, 1997)7} o] F¢| Z o=, gdetAoHB] A, =
F)ME 7] AR Aol AR Aol glet
(Kodama, 1993).
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Fig. 1. The location of sampling sites.
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Table 2. The characteristics of test pieces

pcfcg vy

Compon n

B on 2.0x30x40 om

A Jl
8.9 g/cn Cu 85%.

H 511 BC6
n 5%, Pb 5%. Zn 5%

Cu 99.28%, Pb 0.58%

Anc n copp 0.8x30%40 na 8.9 g/ct As 0.02%. Zn 0.002%. F 0.001%
Copp 0.4x30%40 m 8.9 g/ar a >H93.190,,2 c1201p
o 1.2%30%40 ma 7.9 g/cm JI G 3141 PPC
b 5.0X20%20 mm 2.7 g/cw -

Fig. 2. Photograph of unsheltered exposure test in-
strument.
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Fig. 3. Photograph of sheltered exposure test in-
strument.
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Table 3. Results of corrosion rates by atmospheric corrosion tests in Northeast Asia.

Corrosion rate (um/year)

. . . Ancient
Sampling site Period Bronze copper Copper Steel Marble
out in. out  in__ out in __ out in_ _ out _in.
93.6.2-94. 6.6 198 065 176 045 146 046 506 19.2 - -
Tokyo 94. 6. 6-95. 6.9 183 0.75 149 041 1.39 0.52 386 21.1 - -
95.6.1-96. 9.5 239 082 184 048 186 0.55 406 - - -
Kyoto 93.6.1-94. 6.1 0.84 0.27 144 0.19 1.1 0.19 246 87 7.4 04
95.6.1-96. 6.1 102 017 127 0.13 166 025 233 59 - -
Nara 93.6.1-94. 6.1 1.47 0.58 1.17 047 1.12 0.33 26.3 11.7 6.9 0.7
95.6.1-96.6.1 15 06 117 039 132 049 228 10.7 - -
93.6. 1-94. 6.1 127 0.68 1.05 045 094 033 274 184 6.6 3.4
Osaka 1l 94, 6. 1-95.6.8 1.06 067 096 04 1.01 039 226 155 - -
) 95.6.896.6.3 144 049 1.1 037 1.14 0.52 20 13.1 - -
Japan Osaka 2 94. 6. 1-95. 6.1 1.32 0.94 094 0.85 0.86 0.71 234 254 - -
95. 6. 1-96. 6.24 229 093 171 066 162 071 304 17.3 - -
93.6.1-94. 6.1 2.78 0.64 - 0.42 1.8 052 456 176 - -
Chiba 94. 6. 1-95. 6. 2 3.02 059 163 037 1.72 0.47 447 155 - -
95.6.2-96. 6.1 272 058 106 04 186 - 40.2 156 - -
Ibaraki 94. 6. 1-95. 6.1 0.51 - 1.07 - 1.08 0.21 265 68 - -
95.6.1-96.6.1 131 02 1.11 0.3 122 0.39 261 6.8 - -
Ishikawa 93.6.1-94. 6.1 199 1.18 192 051 1.714 0.6 318 12.8 14.2 238
95.6. 1-96.6.1 209 078 1.71 0.56 1.74 0.58 28.3 12 - -
Toyama 95.9.1-96.6.1 164 1.18 109 1.11 1.13 1.02 - 24.5 - -
Fukuoka 95.9.1-96.6.3 129 079 144 06 155 094 343 158 - -
Beijing 93. 6. 1-94. 6. 1 - - 0.92 - 1.0 - 257 - - -
94. 6. 1-95. 6. 1 - - 094 - 1.11 - 266 - - -
Chongging 93. 6. 4-94. 6. 4 6.81 3.04 684 254 526 2.37 147 375 27.2 5.9
95.6.4-96. 6.5 65 3.0 553 242 - 2.35 167 30.1 - -
China Shanghai 93.6.1-94. 6.1 224 154 278 095 224 0.84 1788 53.2 136 54
95.6.1-96. 6.1 196 081 158 061 - 069 48 265 - -
Quiyang 94. 7.15-95. 6.1 557 233 703 1.9 6.68 1.77 231 19.2 - -
Taiyuan 95. 6. 7-96. 5.30 1.63 0.18 1.48 0.19 - 037 459 5.7 - -
Wuhan 95.6.1-96. 6.1 129 029 1.18 025 - 0.4 32.4 10.1 - -
Taegu 93. 8. 5-94. 8.22 1.75 - 2 - 1.69 - 479 - 10.8 -
Korea 94. 8.22-95. 8.1 106 - 1.6 - 1.39 - 41.8 - - -
Taejon 95. 7.30-96. 7.30 1.02 0.44 1.08 0.38 - 0.43 30.7 9 - ~

®

out' unsheltered exposure
in: sheltered exposure

copper?] £e¢]gl 2 n], Au(sheltered exposure) 4]
A3 -& steel > marble > bronze > copper > ancient
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Fig. 5. Corrosion rates on test pieces exposed by
sheltered exposure in Northeast Asia.
1:Urban sites in Japan 2:Rural sites in
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