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Abstract: Alkaline zincate plating system has the simple bath composition, the dense coating structure
and the easy treatment of wastewater, so it is expected to replace cyanide zinc plating. However, the
bath does not contain strong complexing agents, so it had higher sensitive to impurities. In order to ef-
fectively ensure the quality of the coating, the influence of Fe**, Pb*", Cu® and other common metal im-
purities on the morphology, corrosion resistance and grain orientation of the coating were studied by
three-dimensional video microscope, electrochemical testing in this paper. The results showed that the
iron impurity within the concentration of 0.05 mol/L had no obvious effect on the appearance of the zinc
coating, but it would reduce the corrosion resistance of coating and inhibited the growth rate of zinc in
the direction of (110). When the concentration of copper ions was greater than 0.01 mol/L, the appear-
ance quality and corrosion resistance of the coating were reduced, the strength of (110) crystal plane of
zinc coating is reduced and the strength of (100) and (101) crystal planes was increased. If the content

of lead ion was up to 0.001 mol/L, it would greatly affect the appearance and corrosion resistance of the
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coating, meanwhile it also reduces the strength of (110) crystal plane of zinc coating.

Keywords: alkaline zincate system; metal impurities; coating morphology; corrosion resistance;

grain orientation
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0.01 mol/L.0.04 mol/L A4 2§ ¥, W 58 Bk 8 + 4% Jix
X B 2 8 R R M RS 5 DL = KA LR AT )
TE 353 AR Ty P 5 A PO 2% 107 mol/L 5
10° mol/L. 7x10”° mol /L.0.0001 mol /L.0.001 mol /
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Fig.1 Effect of iron ion impurities on the micro-mor-
phology of zinc coating
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Fig.2 Tafel curve of zinc coating formed in the
bath containing different concentrations of
iron impurities
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Tab.1 Fitting results of the Tafel curve in Fig. 2

j;i it/ (mol- L") | E/V | Ly/(Acem™) | b, b,
0 -1.296 | 8.992x10° | 0.161 | 0.052
Fe*' 0.01 -1.274 | 9.404x10° | 0.190 | 0.050
0.05 21273 | 1.019x107 | 0.221 | 0.057
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Fig.3 Effect of copper ion impurities on the micromorphol-

ogy of zinc coating
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Fig.4 Tafel curve of zinc coating formed in the
bath containing different concentrations of

copper impurities
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Tab.2 Fitting results of the Tafel curve in Fig. 4

e [ [ [ |
0 -1.296 | 8.992x10° | 0.161 0.052
Cu™ 0.01 -1.293 1.103x107 | 0.173 0.042
0.04 -1.301 1.277x107 | 0.203 0.053
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Fig. 5 Effect of lead ion impurities on the micromorpholo-
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gy of zinc coating
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Fig.6 Tafel curve of zinc coating formed in the bath con-

taining different concentrations of lead impurities
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Tab.3 Fitting results of the Tafel curve in Fig.6

Lt | &/ (mol- I, /(A
L 4 Een/V > b, b,
BT L) cm?)
0 -1.296 8.992x107 0.161 0.052
Pb* 0.001 -1.303 1.415%1072 0.155 0.104
0.01 -1.325 1.827x1072 0.157 0.092
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Fig.7 XRD spectra of zinc coatings obtained in the solu-

tions containing different metal impurities
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Tab.4 Texture coefficient (TC) of the crystal plane of zinc

coating in the solutions containing different metal

impurities
Ze Ak TC\00/% TC, /% TC, /%
JE bR R 1.0 0.7 98.3
£ 0.03 mol/L Bk 24 7.1 1.4 91.5
47 0.04 mol/L 4 24 5t 28.0 52.2 19.8
47 0.01 mol/L #3245 29.6 57.9 12.5
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