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Introduction: A complete computational model,

taking into consideration tertiary current

distribution, chemical equilibria and turbulence

models, such as k-ԑ, to assess the

electrodeposited layer thickness even on sharp

edges. Finally, the computational model has been

applied to the classical Rotating Hull Cylinder

(RHC) apparatus obtaining reasonable results.

Results: Figure 3 shows the compared results, in

terms of deposited charge density after 120

minutes of potentiostatic electrodeposition

(potential between the two electrodes -1.1V). The

Butler-Volmer condition, results in Figure 3a,

constitutes our reference since conditions, we

considered 3 of its approximation, such as

concentration independent (3b), linear (3c), and

linear concentration dependent(3d). The results

suggest that condition the “concentration

independent” boundary condition, leads to an

overestimation of the charge deposited by a 2%.

Conclusions: The equilibrium reaction can be 

used to refine the results since it make just a 

1% difference on the current density at the 

edges. Further studies will be necessary to 

validate the results at different rotating speed 

and extend the model to more complex 

geometry. 
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Figure 2. Scheme of the 

axial symmetric model

Figure 3. Effect of boundary

condition approximations on

the charge density deposited.

Figure 5. Thickness

distribution (RHC)

Figure 1. 3D sketch of a RHC

D(BMIm) 2.8 10-11m2s-1 [1]
D(AlCl4) 6.1 10-11m2s-1 [1]
D(Al2Cl7) 1.7 10-11m2s-1 [1]
c(BMIm) 3416 mol m-3 [2]
c(AlCl4) 1708 mol m-3 [2]
c(Al2Cl7) 1708 mol m-3 [2]
i0 1 10-3 A m2 [3]
Keq 2.4104 mol m-3 [4]
η (viscosity) 15 mPa s [5]

Figure 4. Effect of the

chemical equilibrium on

total current (a), current

density on the center (b)

and on the edge (c).

This study focused on the  

Rotating Hull Cylinder at 

300rpm. This trend has been 

confirmed by means of 

experimental investigations of 

the deposit, obtained in the 

same condition.
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Table 1. Proprieties of the 

ionic liquid BMIm/AlCl3 (1:1.5)
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