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Abstract — The electrochemical kinetic parameters of aluminum, that were used for the anode material of Al-air fuel cell, and
related mass transfer properties were investigated. The steady-state polarization experiments with respect to concentration of
KOH electrolyte and temperature were performed using aluminum-half cell with rotating disk electrode(RDE). The diffusion coef-
ficients (~10° c?/s) were determined by the limiting current density data according to the Levich equation. The electrochemical
kinetic parameters, exchange current density and transfer coefficient for the anodic reaction of aluminum were estimated.
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Fig. 1. Schematic diagram of aluminum-air fuel cell.
1. Aluminum fuel electrode(continuous fed)
2. Gas diffusion cathode(air electrode)
3. Electrolyte tank

4. Separator
5. Membrane
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Fig. 2. Experimental apparatus of aluminum rotating disk anode half cell.

1. Water bath

2. Potentiostat

3. Rotator

4. Teflon holder

5. SCE, reference electrode
6. Al working electrode

7. Pt counter electrode
8. Membrane

9. Thermostat

10. Percolator
11. Flow meter

12. Ar or nitrogen bomb
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Fig. 3. Steady-state polarization curves for pure AI-RDE(4 M KOH solu
tion at 25°C).
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Table 1. Comparison of exchange current density and transfer coefficient
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Table 2. Diffusion coefficients and forward reaction rate constants at
various potential(25°C, 4 M KOH)
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C : concentration [M, mol/cf

C" : bulk concentration [M, mol/cfih

Con : concentration of KOH electrolyte [M]

D : diffusion coefficient [cri/s]

E° : standard equilibrium potential [V]

E. : cell voltage [V]

F : Faraday constant [C/eq-mol]

f . =FIRT

i : current density [Alcrh mA/cnT]

i : limiting current density [A/crh) mA/cn?]
iia  :anodic limiting current density [A/cth
il :cathodic limiting current density [A/cth

io : exchange current density [A/ém

iS : exchange current density at reference sta2% M KOH)
[Alcm?]

ks . forward reaction rate constant [cm/s]

m : reaction order according to electrolyte concentration

n : number of electron

R : gas constant

T : temperature [K]

J2|o|A 2X}t

AG,, : anodic activation energy [J/mol, kcal/mol]

: transfer coefficient for electrochemical reaction

: anodic transfer coefficient for electrochemical reaction

: cathodic transfer coefficient for electrochemical reaction
: overpotential [V]

[
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v : kinematic viscosity [cris]
w : angular velocity [rad/s]
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