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Fig. 1 XRD patterns of corrosion products on Zn-Al alloy

coating exposed to seaw ater in dynamic aerated immersion test
(a) —1 month; (b) —7 months; (¢) —12 months; (d) —18 months
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Fig.2 TEM photos of corrosion product powder on Zn-Al alloy

coating exposed to seaw ater in dynamic aerated immersion test

(a) —Dark field image; (b) —Selected diffraction
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Table 1 Solubility product of Al( OH) 3 and

Zn( OH) 7 in aqueous solution

Reactions K sp pK sp
Al(OH) ;™ AP* + 30H" 1.3x 10" % 32.9
AI(OH) 3 AI(OH)* + 20H"  1.0x10" %® 23.0
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Zn(OH),~ Zn** + 20H" 1.2x 10" "7 16.9
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Co precipitation of nano-crystalline corrosion products on

hot dip Zmr Al alloy coating

LI Yan', WEI Xujun®, FENG Falun®
(1. Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, P.R. China;

2. School of M aterial and Metallurgy, Northeastern University,
Shenyang 110006, P.R. China)

[ Abstract] The white corrosion products on hot dip Zn-Al alloy coating exposed to seaw ater in dynamic aerated immersion were in-
vestigated by means of XRD and TEM. T he results show that the corrosion products are typical nanometer microcrystals, containing
mainly ZnsCO3(OH) 6°H,0, Zns( OH) 3Cl, and ZngAl,CO3( OH) 16°4H,0, and that the formation of the nano-crystalline corrosion
products probably is related with the co-precipitation of Zn** and AI’** caused by adsorption. Zn-Al alloy coating seaw ater attack, Al
(OH) 3 gel is first produced on the coating surface. Zn and Al hydroxides co-precipitate and form double-hydroxide when the concen-

tration of adsorbed Zn>*

ions by the newly produced gel exceeded the critical supersaturation of the interphase nucleation. However,
because the growth of the crystals is too low to keep in step with the nucleation, a layer of nano-crystalline corrosion products are pro-
duced on the surface of the coating finally.

[ Key words] Zm Al alloy coating; nano-crystalline; corrosion product; co-precipitation
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