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Abstract : In this work, the numerical analysis for the zincate behavior at a zinc electrode with
an electrolyte flow was carried out for a ZAFC. The Nernst-Planck equation with a boundary
condition of Butler-Volmer type was adopted to describe electrochemical effects of mass transfer,
migration, kinetics of electrode. The Navier-Stokes equation, coupling to the Nernst-Planck equation,
is also applied to describe the internal electrolyte flow fields. The validity of the numerical model
is proved through the comparative analysis between numerical and experimental results. The
concentration of zincate and the current density were also investigated at a zinc anode according
to various electrolyte velocities. We have found the concentration of zincate decreased and the
current density increased with an increase in the electrolyte velocity.
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Nomenclature

: concentration of an ion species k, mol/L
: diffusion coefficient of an ion species or electro-

oo

neutral compound k, m%s
e :symbol of the electron
F  :faraday’s constant, 96485 c/mol
i :current density, mA/cm?
iy :exchange current density, mA/cm?
i, :current density of the anode electrode, mA/cm?
i, :current density of the cathode electrode, mA/cm?
i,o :exchange current density of the anode electrode,

mA/cm?
n :normal direction to boundary
N; :mass flux of an ion species k, mol/(m*s)
P :Power density, mW/cm?
R :universal gas constant, 8.314 J/(mol-K)
T :absolute temperature, K
z; :valency of an ion speices k,

Greek

a, :anodic transfer coefficient

n :overpotenial, V

e - mobility of an ion species k, m2/(V-s)
F :electric potential, V

Subscripts

0 :reference value
1 :Zn* ion

2 :OH ion

3 K' ion

a :anode

¢ :cathode

sat : saturation value

ref : reference value
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Table 1. Input parameters

input parameter input value
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