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Abstract: The influence of cerium conversion coating (CeC@gdified by lanthanum in two forms of additive and

post-treatment solution on the corrosion resistasgdace morphology and surface chemistry of tild ateel was

studied. Corrosion resistance was evaluated bytretdwemical impedance spectroscopy, while the dngnn

electron microscopy, X-ray photoelectron spectrpgcand contact angle test were employed to invatighe

surface characteristics. Results reveal that tHeQCgost-treated by lanthanum containing solutioregirise to the

deposition of a crack free and uniform conversioating with enhanced corrosion resistance on thel surface.

Also, the surface free energy is increased aftst-fgeatment.
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1. Introduction

Chromate based conversion coating (CrCC) has bgmdiiced as a leading pre-treatment approach &myrgears
due to its good adhesion to the organic coatingssaff-healing properties. However, the use of tuating has
been strongly banned due to its toxic nature amit@mmental regulations [1]. Nowadays, several aeslees have
focused on synthesizing acceptable conversion fikitis lower toxicity such as phosphate, molybdaiegonium
and rare earth metal salts [2-7]. In this regand, CeCC has been considered as a green and proralgmative
for CrCCs[8-11]. However, generation of some micraeks during the CeCC film formation deterioraitss
corrosion performance to some extent due to thesscof corrosive ions to the metal surface thrahghdiffusion
paths created [12]. Various methods have been tasedamine with the aim of modifying the microstwe and
corrosion resistance of the conversion coatingsluding heat treatment [13, 14], addition of orgamind/or
inorganic additives [2, 15-18], pre-treatment o thetal substrate [19-21], applying the post-treatnbath [22,
23], among others [24, 25]. Accordingly, Brunelli al. [24] examined the effect of HCI-pre-treatmenft
magnesium alloys on the morphology and corrosiaistance of the CeCC. They found that distributbdrthe
conversion coating was more homogeneous in the @iaseidic pre-treatment and higher amount of carivas
observed on the surface. This treatment furtherawgd the corrosion resistance of the CeCC. Inpoewvious work
[13], we demonstrated the beneficial effect of Hezditment on the as-deposited CeCC, which wabuatid to the
conversion of cerium hydroxides to the cerium osiéad thus healing of the coating's micro-crackanyvet al.
[12]studied the effect of sodium dodecyl benzenérate on the Ce film formation andfound that thiditive
significantly improved the density of the conversimating and shortened the time of coating foromatieading to
the enhancement of the corrosion resistance. Tsai [26] investigated the effect of Mgationson the phosphate
bath on the structural evolution of the conversioating. Results derived from this study showed tihe increase
in the amount of M@led to the increase of population density and egfiant of the phosphate grains and reduction
of the surface porosity. Therefore, the corrosiesistance of the modified coating was improvedalignment with
these results, another rare-earth metal saltarghanum (La) has also shown a remarkable corrgsoiormance
either used as an additive in the conversion batéisca conversion coating. The charge transfesteasie of the
lanthanum conversion coating modified with citricida after 20 min immersion in 1 mol/L NaCl solutios
determined to be about 1®kcn?, according to Kong et al.[27], showing the exaglleorrosion inhibition behavior
of this metal salt. In another study, Yang et 28][showed that addition of Eato the molybdate bath resulted in
the acceleration of the conversion coating depmsigind improvement of the corrosion performanceaunrecent
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