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The corrosion of aluminium, and several of its alloys, 
in lithium carbonate solution (pH ≥ 11.5) is known to 
result in the formation of an adherent and persistent salt 
film [1-7].  The identity of this coating is not entirely 
clear; some workers suggest it is a hydrotalcite type 
compound [4, 6], whilst others claim it is simply alumina 
and lithium aluminate [5].  However, irrespective of its 
actual composition the surface film increases the 
substrate’s resistance towards localised corrosion and has 
been recommended as a candidate replacement for 
chromium (VI) based surface treatments [4].  To date 
literature pertaining to the mechanism of film formation, 
and the role of lithium and carbonate therein, remains 
scarce [2,7]. 

The mechanism by which aluminium attains a state 
of pseudo-passivity, in li thium containing solutions, has 
been investigated at high pH (13.2) with an aluminium 
wire disk electrode via chrono-amperometric means.  
Current – time profiles obtained on stepping the electrode 
potential from rest (open circuit) to –0.4 V versus 
Hg/Hg2SO4 (a potential at which aluminium undergoes 
diffusion limited dissolution in the corresponding li thium 
free solution) showed that film formation took place via a 
three-stage process.  The first stage could be associated 
with the formation of lithium aluminate, the second with 
lithium di-aluminate and the third with the production of a 
hydrotalcite or related compound (glancing angle XRD 
provided evidence to support this inference).  The 
relationship between steady-state current density and 
carbonate ion concentration appeared to follow a Σ 
shaped curve, with carbonate concentrations >10-2 mol 
dm-3 resulting in the lowest solubili ty surface films. 

Experimental current – time profiles, recorded as a 
function of the lithium and carbonate concentrations, have 
been successfull y modelled using a two-dimensional 
mathematical description of the filming process. 
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