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Effect of La*" on corrosion behavior of Zn-Fe alloy
coating in sulfuric acid solution

LU Daorong, WANG Liangliang

(Anhui Key Laboratory of Controllable Chemical Reaction & Material Chemical Engineering s
College of Chemical Engineering ., HeFei University of Technology, Hefei 230009, China)

Abstract: The effects of Lanthanum ions on the corrosion behavior of Zn-Fe alloy coating in acid corrosion
solution, which was electroplated on the surface of A3 steel substrate with various electrolytes of
Lanthanum salt, were investigated. The corrosion behavior of the Zn-Fe alloy coating was studied by the
Linear sweep voltammetry and AC impedance in the 0. 20 mol « L.™! sulfuric acid solution at 30 ‘C. The
microstructure and shape of Zn-Fe alloy coating before and after corrosion was studied by XRD and SEM.
The results indicate that the addition of lanthanum salt decreases the grain size of Zn-Fe alloy coating
and retains the preferred orientation of Zn-Fe alloy coatings, but affects the intensity of diffraction for
crystal planes. When 0.90 g « L™' La, (SO,); is added in the electrolytes, the coatings of Zn-Fe alloy
are more uniform and compact, and the electrocrystallization appears layered. The J,, and J, of Zn-Fe
alloy coating are reduced evidently, R, is increased, and the Zn-Fe alloy coating has better corrosion
resistance,
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Tab. 1 The composing of electrolytes
Yy W/ (g« L71)
ZnSO, « 7TH,0 120
Naz SOy 80
FeSO, « 7TH,0O 12
Fr iRy 9
PR 1L 1R Lo
Laz (SO4)3 0.30~1. 20
H;BO; 12
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Tab. 2 The conditions of electroplating

FEL B VIR 30 °C
B pH 2.0~3.0
LU 2~3 A« dm?
B, 5% B[] 30 min

1.2 EERHMEES SN

KA =R R, TR EA ZnFe &4
R A3 B CEFRN 3 mm X 3 mm) , 4 Bl B %
J9EA R GEFR A 15 mm X 15 mm) , 2 H B A% g i A
H R B . K A B T30 °C A9 0.20 mol « L7}
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Fig. 1 Polarization curves of anode for Zn-Fe alloy deposit

in electrolytes with different content of La, (SO, )3
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Fig. 2 XRD patterns for Zn-Fe alloy deposit
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