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Abstract — Local overpotential frequency distributions and time averaged overpotential distributions were
measured to characterize the reactions in a silver-coated particle fluidized cathodic electrode which deposited
siver from aquous silver cyanide solutions.

A considerable fraction of positive overpotential was observed in a fluidized cathodic electrode reactor
when local overpotential was measured as a function of time by computer. On the examination of the time
averaged overpotential distribution, anodic zone was shown in an inner bed.

It was found that particles or particle aggregates, depending on the degree of fluidization, in the nominal-
ly monopolar bed were made bipolar and the bipolar process of charge transfer occured. The bipolar mecha-
nism enables abnormal phenomena to be explained.
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Table 1. Experimental conditions in silver re-

covery system.

AgCN 6.0g/!
solution composition KCN 13.58/¢
g KZCOJ 4.5 g/l

KOH 0.3g/!

silver coated copper
particles (d, =1 mm)

fluidized bed cathode

bed expansion (%) 17, 22, 35, 45
current density (A/m?) 70, 140, 215, 285, 355

solution temperature 25T
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Fig. 1. Schematic flow diagram of fluidized bed

electrode reactor.

1, Probe & probe holder 2, Reactor
3, Rotameter 4, Pump 5, Reservoir
6, Solution temperature regulator,

R, Resistance. V, Valve
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NOMENCLATURE
a specific surface area, m2/m3
A constant of integration in eq. (A-13), V
B constant of integration in eq. (A-13), V
d particle diameter, mm
F faradaic constant, C/g-equiv,
i superficial current density, A/m2
i, : superficial current density in metal phage,
A/m?
i, : superficial current density in electrolyte
phase, A/m?
i : true current density of electrode process,
A/m?
i, exchange current density, A/m2
K, metal phase effective conductivity,
mho/m
K, electrolyte phase effective conductivity,
mho/m
n equivalent per mole transfer coefficient, -
R gas constant, J/mol. K
T absolute temperature, K
w spatial coordinate measuring distance into
the bed with origin at the bed surface,
mm
x : spatial coordinate measuring distance
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. Fleischmann,

along axis with origin at the current
feeder, mm

spatial coordinate measuring distance
along a bipolar aggregate with origin at
the aggregate center, mm

electrochemical transfer cloefficient, -
defined by eq, (A-13), m™!

overpotential, mV

electrode potential, mV

local metal phase potential, mV

local electrolyte phase potential, mV
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