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ABSTRACT

Taiwan located in a high temperature, high humidity and high salt island environment that
resulting in severe corrosion of public structures. Therefore, realizing the situation of atmospheric
corrosive factors in Taiwan is very important. In the study, surveyed data were obtained from
September 2010 till September 2014. The data were analyzed with chloride deposition rates, sulfur
dioxide deposition rates and metals corrosion rates by season and one-year periods. The above
information could be applied in metals anti-corrosion design and maintaining management in the
future. The study results showed that Tao-yuan test line gets the maximum chloride deposition rate
among vertical seashore lines. Guan-yin Industrial Park, Chang-hua Coastal Industrial Park, Da-fa
Industrial Park, Lin-hai Industrial Park, Lung-te Industrial Park had higher sulfur dioxide
deposition rate than other test sites. Annual metals corrosion rate at vertical seashore lines were

indicated that Tao-yuan, Kee-lung, Mai-liau and Tai-chung Harbor test lines had higher corrosion
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rate and reached C5 + level. At specific test sites such as Formosa Plastics Group's Plants (at Mai-

liau), Tai-tam Power Plant, Tungh-siao Power Plant, Tai-chung Power Plant and Chang-hua

Coastal Industrial Park also had higher corrosion rates and reached C5 + level. In seasonal

comparison, chloride deposition rate, sulfur dioxide deposition rate and metals corrosion rate were

more impacted within Fall and Winter.

Keywords: Atmospheric corrosion; Corrosion Factors; Corrosivity of environments; Corrosion rate.
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Figure 1 The monitoring locations for measurements of corrosion rate.
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Figure 2 The annual comparison chart of chloride deposition rate by vertical seashore lines during 2010 to 2014.
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Figure 3 The annual comparison chart of sulfur dioxide deposition rate by specific test sites during 2010 to 2014.
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Figure 4 The annual comparison chart of carbon steel corrosion rate by vertical seashore lines during 2010 to 2013.
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Table 2 The annual metals corrosmn rate of the test metals at the vertical seashore lines.
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Figure 5 The annual comparison chart of carbon steel corrosion rate by specific test sites during 2010 to 2013.
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Table 3 The annual metals corrosion rate at specific test sites.
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Table 5 The seasonal corrosion rate (um/yr) of zinc.

2010 2011 2011 2013 2014
L I v 2 - v 2 - . 20 - O <
B - %] 95[13.0]| 89| 55| 7.1[17.6[105] 9.8[11.6 [12.8| 91| 4.4 [18.8[13.2| 85| 5.
R 15.9 [ 11.7 [ 20.4 | 23.1 | 21.7 | 9.1 [18.1 [14.8 |14.5 [15.3 | 26.0 | 20.7 | 18.1 [ 11.5 | 25.7
] F ) [15.7 [11.4| 55(12.4 [17.7 [14.7| 8.8 [12.1[15.9 |11.7|10.4 [ 12.1 | 25.5 | 10.8 | 10.6 | 11.7
Tifl’F )0 [13.0| 8.5/39.9| 7.3[22.8|27.3| 6.8 |11.0/30.7| 8.7| 6.9 |12.7 |19.4 [157| 69| 8.0
W ¥ | 9.2[30.2(10.6| 7.1[12.4[19.0| 8.6(12.3[13.0[10.1| 8.6 | 7.6|34.7| 9.4[14.5/10.5
719+ 4% [12.8] 9.0 69| 8.1[22.1[18.0] 7.0 9.3|22.6|13.810.2[13.321.5|21.7] 9.8| 8.6
#iE 57 [14.0[150] 60| 86] 67| 99] 63| 77[ 52| 49| 94] 83[12.8] 9.7[10.7] 6.8
P | 351103 39194 4.7[14.0] 57| 71| 53] 55[125] 7.5] 69] 56| 42| 9.6

Hiopbrf | 9.7 [10.2] 2.9 7.0 |21.9| 53| 84| 35| 79 51| 6.7 10.0 | 12.4
FiE~ % |23.8| 9.7| 3.8 9.5(24.7| 75| 88| 46| 94| 61| 58| 68| 30| 99| 9.8
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Table 6 The seasonal corrosion rate (um/yr) of copper.

2010 2011 2011 2013 2014
[ H (o [ [* [ TR [ % [w[# % [# [0
¥ % | 81/10.8| 83|14.0/185| 6.7| 61| 48 |11.3| 93| 54| 7.3|135|11.9| 93| 37
“'F 70 [19.7 [ 20.5 [16.8 | 18.9 | 26.4 [ 18.1 [ 11.8 [ 13.3 [ 25.0 [ 15.3 | 8.8 [ 20.4 [ 19.9 | 18.8 [ 15.9 | 24.2
F]#F7]) [18.0 | 15.4 | 15.8 | 17.9 | 18.9 | 13.6 | 11.5 | 15.9 |13.3 [16.5 | 8.8 |16.5 | 22.4 |12.7 [14.9 | 21.3
f} ik 13.8|18.4 | 7.1|25.5|19.6 |11.3 (11.1|10.5|13.9| 6.2 | 8.3 |22.8 (16.5| 8.7 | 8.6

EEVE” ¥ | 17.9 | 23.8 |16.3 | 13.6 [17.3 | 26.7 {13.9 | 10.4 | 21.7 | 20.1 | 8.5 | 9.7 |26.2 |16.7 | 12.2 | 10.3
FH‘H‘ i (22,9 | 21.8 | 16.3 | 11.2 | 28.5 | 23.7 | 15.9 | 15.2 | 27.5 | 23.7 | 11.9 | 15.6 | 25.6 | 21.3 | 14.9 | 12.4

¥ r) ] 69| 63| 7.2(10.8 8.5/10.6 |13.8| 7.0|10.7| 8.0 | 8.0 6.0 7.8| 9.7|11.6
FE | 33 1.9 33 37| 35| 52| 47| 31| 37| 97| 37| 34| 3.0| 44| 37
Huopbrd | 44| 2.1 57 72| 39| 82| 6.8] 7.3] 34 6.2] 38 8.0 7.7
MRS % | 64| 29| 3.6 56| 37| 76| 76| 39| 31| 58| 61| 39| 25| 64| 6.7
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Table 7 The seasonal corrosion rate (g/m?/yr) of aluminum.

2010 2011 2011 2013 2014
Fle 2 (B[ [= [0 [# [ [# [R][F]F [0

gﬁﬁ 33.4|42.8 231 | 2.7|13.4| 80| 99| 43(20.5|23.2| 8.7 |11.4|53.2|32.8|155| 2.7

“‘\q’Ef J 44.9 | 28.4 | 27.4 | 19.8 | 16.3 | 24.4 21.6 | 40.6 | 26.2 | 22.5 | 15.3 | 35.7 | 26.3 | 27.8 | 14.7

k)Y |27.3 |48.0 | 17.4 14.5 | 15.7 |15.8 | 4.6 |14.8 |16.2 (12,7 | 8.2 |{17.1 (181 | 9.0 | 7.6

7iH1’F 7 | 57.1 | 20.6 | 30.4 | 8.5 |43.0 |44.9 |22.0 | 4.8 |41.9 |27.6 |23.8| 9.5(33.2 45.7 |24.0| 7.7
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797 8% | 23.5 | 60.3 | 28.1 | 6.8 | 62.8 |34.9 | 18.2 10.1 | 23.0 | 25.1 | 15.7 |16.1 | 33.8 | 25.3 | 10.0 | 5.4
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FEA W 6.0 | 11.0 80| 38| 82| 46| 59| 78| 82| 98|101| 7.0| 8.7| 6.1
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