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Evaluation of Corrosion Resistance of Anti-Corrosive Paint
by Investigation of Diffusion Limiting Current Density

Kyung-Man Moon*, Yun-Hae Kim*, Myung-Hoon Lee*, In-Won Lee**,
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*Dept. of Marine Equipment Engineering, Korea Maritime Univ., Busan, Korea
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ABSTRACT: It has been observed that coated steel structures deteriorate more rapidly than the designed lifetime due to acid rain caused by air
pollution, etc. Therefore, improving the corrosion resistance of anti-corrosive paint is very important in terms of safety and the economic point of
view. In this study, the corrosion resistance of five kinds of anti-corrosive paints, including the Acryl, Fluorine, and Epoxy resin series, were
investigated with electrochemical methods, such as corrosion potential measurements, polarization curves, diffusion limiting current density, etc. As
a result, the corrosion resistance of the F101 specimen with the fluorine resin series was found to be superior to the other specimens, while E100
with the epoxy resin series also showed a somewhat good corrosion resistance. Furthermore, it was observed that the amount of water and oxygen
entering the inner side of a painted film increased with an increase in immersion time, irrespective of the kind of resin series. However, the oxygen
diffusion limiting current density of a specimen with good corrosion resistance was relatively decreased compared to other specimens, because of the
difficulty of oxygen diffusion penetrating to the inner side of the film. Consequently it is suggested that we can qualitatively evaluate the corrosion

resistance of an anti-corrosive paint by measuring the diffusion limiting current density as an electrochemical method.

1. M = 3 BuAo olshd 2 A 2E] WA
ol 28k Zu7l oF 3% AT U= AL

HT AGARS Y] FA IS Ee ] FUE U UTHFAEA AR IA, 1977). 2lUete] 739
Al7]1aL o] 2 QIEjA & - e AFERE T2 7FEg 74 3 vl X3 4 A A0S e & o gUEd
Aol =2Fo] Atk = Fdo] otk ThA] LA 7] 2 du)7t & vgs AR Al ETh T
Ld FHe 2HdHle] A<lo] & 1 o} AHFH 71E9 3 AFede] e AFTEE] TS HA 71&3 A7
FHYS AFES FHATIH TS o8 E2 T2 & - 3 S 9&E kot gloH, ol FE=ol g HEA
Fe] F2E FY FAS S AT S0 988 A= AL bR T AAZQ SHANAN FaF ARtolE} 3
o e AEd AFRE T2 AU U S $13) T JS Foltk
AAg o= At o ¢tdTt dE EW & - 3% AFTEE] AR ARSERDH 3 3
o Zu, FFadRl Y F2E T2 =3 siA HAE &gk WRlo] glovt aFoA S =R ok
a1 gjon HEo £2 udSl Ao R HRAE T 2 &gt vie) Zo] {3ty FERE FhA HEH
Atk (Compton, 1961; Talati et al, 1984; Gartland et al, WAoot & 4 Qlok whebd W =5 Wt
1984; Jones and Nair, 1985; Newman, 1991; Cicognami, 1990; At dFFoln s 2 =R e v
Hiramatsi et al., 1996; OCDI of Japan, 1998) 12]31 U] AAA Z2HoA Z23 Aleto|g} sz o] ol AR

e R

AAAE Pl BARGAA T 2%, 051-4104355, yunheak@hhu.ackr
ATE 20099 % 59 FUolA MHA =g o3 sESEUSoA BRE =EdUTh

64



>,
S
X,
2

FEE 317

S S ERREEE ) 65

Table 1 Chemical composition of various anti-corrosive paints with different resin series (wt%)

Comp. kind Acryl resin Fluorine resin Epoxy resin Silica Xylene Tio,

Potroleum hydrocarbon Butyl acetate Additive

A100 25~30 20~30 10~20 15~25 2~6 5~10
A101 35~40 5~15 10~20 15~25 2~6 5~10
F100 30~40 5~10 15~25 20~30 2~8 1~5
F101 40~45 1~5  10~20 20~30 2~8 1~5
E100 55~65 25~30 5~10 5~10
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Fig. 1 Variation of cathodic and anodic polarization curves in
sea water solution 15 days after immersion

Table 2 The data of corrosion current density and corrosion
obtained from Tafel fit

polarization curves of Fig. 1

potential method on

icor (A/cm) Ecor (V vs.SCE)

A100 45x10- -1.009
A101 104 x 102 -0.303
F100 1.59 x 102 -0.883
F101 1.81 x 10-" -0.716
E100 7.68 x 10" -0.634
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Fig. 4 Variation of cathodic polarization curves with immersion
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Table 3 Relationship between corrosion current density and
diffusion limiting current density Lo (soon after im-

mersion and L5 (15 days after immersion)

07V i (Afcm) Lo Lis
A100 45 %107 42x10° 49x10°
A101 104 x 107 93x107 13 %107
F100 1.59 x 107 86x10° 1.6 %107
F101 181 x10™ 46x10° 14x107
E100 7.68 x107" 57 %107 39x10°
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