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Development of Electroplated Aluminum in Eco-friendly Solution and the

Preparation of AIN Coating with Heat Treatment Thereafter
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Aluminum belongs to amphoteric metal and its coating is usually prepared by pressure
vapor deposition (PVD) or chemical vapor deposition (CVD) processes. In conventional
electroplating process, aluminum can easily react with water constituent in electrolyte to form
aluminum hydroxide or aluminum oxide. Therefore, the preparation of aluminum coating using
electroplating is rarely seen. Nevertheless, the electrolyte composes of ionic liquid, such as the
deep eutectic solution (DES) formed by mixing choline chloride and urea, can circumvent the
difficulty. By mixing the DES with aluminum chloride (0.1~1 M), boric acid, and ascorbic acid
as additive, an ecofriendly electrolyte for plating aluminum can be formed. Proper controlled
electrolyte temperature and current density can electroplate aluminum coating with good
quality. The thus prepared aluminum coating is usually amorphous in microstructure under XRD
examination. Crystalline phase emerges only after 30 min annealing in RTA oven at 200~400°C.
Because of the presence of nitrogen content in the electrolyte or the nitrogen atmosphere
introduced in the RTA oven, the heat treatment induces the reaction and generation of AIN. The
introduction of graphene in the electrolyte during electroplating can also prepare a composite
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coating with further enhanced corrosion resistance.
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El AN Series unn.C ];eo\lfm. C Atom. C Error (1 Sigma)
(wt.%) (wt.%) (at.%) (wt.%)
6 K-series 78.29 78.51 86.14 10.85
8 K-series 13.33 13.36 11.01 3.20
13 K-series 4.16 4.17 2.04 0.26
K-series 3.95 3.96 0.82 0.41
Total 99.72 100.00 100.00
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