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Preparation of Chromate-free Conversion Coating for

Corrosion Protection Part 1 : Cerium Coating

Wattanasit Sottisopha', Napachat Tareelap’ and Choochat Nitipanyawong’
King Mongkut’s University of Technology Thonburi, Bang Mod, Thung Khru, Bangkok 10140

Abstract

A chromate-free conversion coating on electrogalvanized steel that can be used instead of a more
toxic chromate (VI) coating, which is restricted according to RoHS regulations, was prepared. This first part
of the study focused on conversion coatings prepared from cerium, which is a low-toxic element and a zinc
corrosion inhibitor. The results showed that cerium conversion coating acted as a barrier coating, inhibiting
the cathodic reaction; thereby, anodic reaction and overall corrosion reaction reduced. Nevertheless, since
the cerium-based coating did not have a self-healing property, its corrosion resistance was not as good as
that of chromate(VI) coating as indicated by the neutral salt spray testing (NSST). After being exposed
to salt spray for 24 hours, cerium coating prepared from 100-mM cerium nitrate (Ce(NO;);°6H,0) at the
coating time of 360 minutes showed the best corrosion resistance, with the attacked area of 14%, which

was nevertheless larger than the corrosion attacked area of chromate coating of 6%.
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