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Assessment of Atmospheric Corrosivity at Jeju Island
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ABSTRACT: This study has been conducted to investigate corrosivity of carbon steel, Cu, Zn and Al for one year from Sept. 2003 to Aug.
2004. A model of 1SO 9223-ISO 9226 that represents the relation between metal corrosions and environmental parameters was used for

atmospheric corrosion evaluations. Environmental parameters for these evaluations are time of wetness(TOW), SO and Chloride. Corrosion rates

for four metals which are exposed indoors and outdoors were measured on five locations in Jeju Island; Gosan, Seogwipo, Seongsan, Chuna hill and
Jeju city. The environmental factor of atmospheric corrosion of Jeju Island for SO, class is PO, a clean area. TOW as T3 and T4
indicates that Jeju has the characteristics of a tropical area. Chlorides class within 3 km from the coast show the features of costal area

as S2 and 53 classes. Chuna hill show the features of woodland as a S1 class. In Corrosion classes of each site which was measured
outdoors is higher than indoors. Gosan is the highest class as the rank of C5, and indicated that they're ranked as C3 or C4.
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Table 1 Wetness classification based on the time of wetness

Table 4 Corrosivity categories from one year exposure data

Wetness
Time of Wetness Examples of occurrence
Class
hour/year %

T1 10 0.1 Indoor

T2 10-250 0.1-3 Indoor, unheated

T3 250-2600 3-30 Qutdoor, dry, cold climate
‘T4 2600-5200 30-60 Outdoor temperate climate

5 > 5200 » 60 Tropical outdoor or surf

Table 2 Sulfur dioxide and chloride classes

) Chloride
) 2 {chloride candle
(sulfation plate measurement) measurement)
dsil(l)le;ge DepR(;sget'ion Concentragion Chloride De}f{(;ieti on
Class | mg/m?/day | ™8/M Cass | g/m?/day
PO <10 12 SO 3
P1 10-35 12-40 S1 3-60
P2 36-80 41-90 S2 61-300
P3 81-200 91-250 S3 > 300

Table 3 The corrosion class with the atmosphere environment class
(1)Carbon Steels
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Class Corrosion rate(E, . Jof metals
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stee
2, 0-10 007 | 009
a B/ () negligible | Very low
mm/ vr 0-13 | 001 0-0.1
%, - 75 | 095
Q2 B/(m'yr) 10200 0 0-0.6 Low
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% X 512
o o/ (m.y1)| 200400 | 5-15 067 | Medium
un/yr | 2550 | 0.7-21 | 0.6-1.3
z, 650 15-30 | 12-25
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um/vr | 5080 | 2142 | 1.3-28
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Fig. 1 Test sites of atmospheric corrosivity at JeJu Island
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Table 5 The characteristics of test sites

Shore distance height(m) Area. '

(km) characteristic
Gosan 01 71.21 coastal

Seogwipo 1.5 50.47 urban-coastal

Seongsan 1 18.62 coastal-rural
Chuna hill 11 700 forest
Jeju city 3 50 urban
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Fig. 2 The test sites for indoor and outdoor
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Fig, 5 Time of Wetness

Table 6 Classes of TOW, sulfur dioxide and chloride

TOW S0, cl-
hour 2 2
Class mg/m Class mg/m Class
/year /day /day
Gosan 3526 T4 0.2 PO 1046 S3
Seogwipo| 2231 T3 0.3 PO 154 S2
Seongsan| 3356 T4 03 Po 398 S3
Chuna | s | T3 | 02
hill . PO 37.21 S1
Jeju 1509 T3 0.3 PO 13298 S2

Table 7 Corrosion classes of atmospheric environmental factors

Steel Cu n Al
Gosan o5 o5 s s
(T4,P0,S3)
Seogwipo
34 3 _3
(T2,P052) 34
Seongsan o5 5 - s
(T4,P0,S3)
Chuna hill | 3 a3 3
(T3,P0,31)
Jeju C3C4 a3 3 C3C4
(T3,P0,52)
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Corrosion weight gain and loss{g)

Corrosion weight gain and loss(g)
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Fig. 6 The corrosion weight gain and loss of various metal
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imens in indoor and outdoor test for one year:

(a)Carbon steel (b)Copper (c)Zinc (d)Aluminium

Table 8 Corrosivity categories from one year exposure data

Steel Cu
indoor outdoor indoor outdoor
(g/year (g/year (g/year (g/year
9 |Class 9 |Class 9 |Class 9 |Class
/m”) /m") /m”) /m”)
Gosan |391.56| C3 11080.2| C5 | 4266 | C5 | 504 | C5
Seogwipo|171.04 | C3 |451.66| C4 | 17.88 | C4 | 2852 | (5
Seongsan|235.68 | C3 |546.76| C4 | 367 | C5 | 3388 | G5
Ch
m‘;?a 1702| 2 [31498| @3 | 137 |t | 275 | G5
Jeju 12552 | C2 |38286| C3 | 1118 | C3 | 2236 | (4
Zn Al
indoor outdoor indoor outdoor
(8/year (g/year (g/year (g/year
9 |Class 9 |Class o [Class 9 |Class
/m”) /m”) /m’) /m”)
Gosan | 209 | C4 | 2684 ;C4| 58 | (5| 88 | C5
Seogwipo| 522 | (3 | 1762 | C4 | 234 |4 | 158 | 3
Seongsan| 794 | C3 | 22,02 | C4| 284 |4 | 35 | (4
Chuna
. 584 | (3| 224 | 4| 234 | 3| 138 | C3
hill
Jeju 502 | C3 (1984 | C4| 192 |4 | 18 | 4
43 oy |goixie] RAISTT 34 SARe| 2SS
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B% A% ol BAFFE Table 9o LhehdIch Table 9
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Table 9 Categories of corrosivity

Steel Cu Zn Al
MC M.C M.C M.C
ACI—T—IAC AC AC
in | out in |out in | out in | out
door|door door|door| door|door| door|door

Gosan |C5|C3|C5|C5{C5|C5|C5C4|C4(C5|C5/|C5

C3 C3

Seogwi Al |c3|c4|C 3
gWIpO c4 5/C3|C3iC4 1 C4|C4

Seongsan | C5 |C3|C4 | C5|C5|C5|C5|C3|C4|C5(C4|C4

Chuna 1 €24 o L ea | 3| s | os| 3| e
S cGlalalo
| a3
Teju Q33| |cala3|c3|cal”calca
C4 C4
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