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Application of Fluidized-Bed-Electrode Reactor

to the Recovery of Silver in Dilute Solutions

-Part 2. Reactor Performance and Current Efficiency —
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Abstract — Overall electrochemical reaction rate constants and current efficiency were experimentally
measured to study the performance of a silver-coated-particle cathodic fluidized-bed electrode which deposit-
ed silver ion from aqueous silver cyanide solution as the function of bed voidage and current density.

It was found that overall electrochemical reaction rate constants increase slightly as the concentration of
silver ion decrease and that the theoretical model using mass transfer coefficient instead of overall electro-
chemical reaction rate constant deviate from the experimental values, and that current efficiency increase
with current density, but has the maximum value in the range (0.548-0.651) of bed voidage and decrease

with the concentration of silver ion.
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Fig.1. Batch recirculating reaction system.
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Fig. 2. Schematic flow diagram of experiments
in silver recovery system.
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Table 1. Experimental conditions in silver

recovery system.

AgCN  2.5g/l
electrolyte KCN 13.5g/
catholyte
composition K,CO, 4.5g/i
KOH 0.3g/l
KCN 13.5g/!
anolyte |K,CO, 4.5g/!
KOH 0.3g/l
properties 0 1.014 g/cm’®
of u 9.83%x10%g/cm-s
electrolyte ol 6.355X% 10 *cm?/s

17 (0. 479) 22 (0. 500)
35(0.548) 45(0.579)

bed expansion, %
(bed voidage)

75 (0. 651)
current density (A/m?) 182, 195, 208, 221, 234
Reynolds No. (pudp/u) 171-331
Schmidt No. (v/5) 1520
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Table 2. Overall electrochemical reaction rate
constants vs. bed voidages at constant
current density(234A/m?).

bed kx10° (cm/s)

voidage | single pass|via Eq.(7) |via Eq.(11) | jy-factor
0.479 | 1..035 1.024 1. 040 7.258
0.500 | 1.642 1.310 1.332 7.492
0.548 | 1.801 1. 569 1. 620 7.671
0.579 | 2.180 1. 483 1. 507 7.921
0.651 | 1.654 1. 445 1. 452 7.882
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NCD-A/mY igp| 195 | 208 | 221 | 234
0. 479 23| 46| 63| 70 | 7
0. 500 60| 70| 71| 79 | 81
0. 548 51| 60| 75| 86 | 97
0.579 63| 68| 8| 97 | 104
0.651 - 9| 52| 59 | 79
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NOMENCLATURE
A cross sectional area of reactor, cm?
a specific area, cm?/cm?
C concentration. mol/cm3
8 Molecular diffusivity, cm?/sec
d diameter of particle or mean hydraulic,
cm
) . K,
j» @ jfactor for mass transfer =~ S, —~
k, : mass transfer coefficient, cm/sec
k ~ : overall electrochemical reaction rate

constant, cm/sec
L : fluidized bed height, cm
Q : volumetric flow rate, cm?/sec

Re : modified particle Roynolds number =
dpug

v >

schmidt number =v/8 , —
time, sec

fiuid velocity, cm/sec
volume of reactor, cm
distance, cm

bed voidage, —

fluid viscosity, g/cm-sec

3

RoxgE rw

18RSt X247 M 13 198647 2%

kinematic viscosity, cm2/sec
fluid density, g/cm?

w

]

r residence time, sec

Subscript

H hydraulic

i inlet

L : limiting current

o outlet

P particle

s superficial
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