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Assessment of Corrosion Resistance of
Rust-transforming Coatings Using Electrochemical Method
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ABSTRACT: Objective To study the rust-transforming effect and the corrosion resistance of the rust-transforming coatings.
Methods The change in impedance of the rust-transforming coatings with time was tested by Electrochemical Impedance Spectrome-
try and the morphology was observed. The corrosion resistance of rust-transforming coatings and the matching property were as-
sessed. The salt-fog resistance and the adherence were assessed by salt-fog experiment and the corrosion section around scarification
was observed. Results Rust-transforming coatings had good effects on rust transformation of rusted carbon steel, and the corrosion
resistance of rust-transforming coatings was good, which matched well with the priming paint and had a high adherence on the sur-
face of carbon steel. Conclusion The rust-transforming coatings showed good rust-transforming effect and corrosion resistance. The
corrosion resistance of carbon steel was improved.
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Fig. 1 The photograph of coating

1.2 Wik AE

1) Sy BEHT, MEAAEE 0 T (29 25 C) #E17,
R = AR A AR 2 2 R R O A A H R
We(SCE) il Bl oA Sy v 247 8 % LA, BN 3 R
WEFHA . XA ES R CS350 H Ak 2 AR (ROURH
AR AR R o K5 R 3. 5% (i 7%,
JETR]) NaCl %, Bt FLAE S O CHHW I B LA ) | 528
TN S A 20 mV, TR IR R
FHXPECAR, B 10 A5 10 A5, D SR TE LA 100
kHz ~0.01 Hz, {0y lEt , FH AL TAR
ui P Zview FPFLHIBHYTIE L, XS G 2EA T 05
T

2) i, WA 5 A bty 5

FARSEANT JE B A (50+5) o/ L EALEHIET, £
Wi pH (HEEHI7E 6.5 ~7. 2, K NTEE (35+2) C iR
e 0 1T 55 5 T 1) 9 e A SR 45 SR LI R 55
X (AEMEIBE 15 min B$55 3 min) ,

2 ZERKSSH

2.1 XmFEmSH

Pl 2 g =g JERESLLE 3. 5% NaCl R PR 1
KIGHIZZ B PTIE Nyquist K, WEE Nyquist & )4
A, TR M el R 3 TR I SR A e i
G, o R, IR, €, HIRZHAE, R, NIk
JEHBH, EEIEE 1, 2 TR, =R 2R
Nyquist fIZ#8 &A1 DR, I AT &
BRANKEANY , X 1 A s, = Fhig )2
1) R, fHFN C, [AWARAR T 1,

127
N
-
of % ¢
S -
& u.®
; 6 on %
= ',_“  BJZEA
N 3t o ! ‘%‘%E‘B
}.‘I A‘KT}(E"C
Ry 3 6 9 1215
Z'/(x 108 Q)

K2 #ZERIE 1K Nyquist K
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Tab.1 The results of electrochemical impedance spec-

trum of coatings marinated for 1 d

w2 C./F R./Q
A 6.300x107"° 2.200%10°
5.594x107"° 2.065%10°
C 4.885x107" 2.141x10°
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Tab. 2 The results of electrochemical impedance spec-

trum of coatings marinated for 42 d

B2 C./F R./Q
A 3.933x107"° 1.190x10°
B 4.420x107"° 1.052x10’
C 2.820x107"° 1.495x10°
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Tab.3 The results of electrochemical impedance spec-

trum of coatings marinated for 60 d

B2 C./F R/Q C,/F R/Q
A 4.436x107"°  7.221x10°
B 4.545x10™° 3.207x10° 2.579x107°  8.426x10’
C  2.466x10™"°  4.338x10°
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Tab.4 The results of electrochemical impedance spec-

trum of coatings marinated for 127 d

Wz C/F R/Q Cy/F R/Q
A 6.345x107"° 5.107x10° 2.107x1077 4.685x10’
B 1.806x10° 1.981x10° 4.320x107° 1.458x10°
C  2.478x107™"° 1.952x10°
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