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Abstract

Potential profiles of continuous electrolyte phase and dispersed particle phase were measured
in a fluidized bed electrode reactor of rectangular geometry. The reactor with solid copper
particles(0. 5 mm in diameter) was used to deposit copper from acidified aqueous solutions.
(0.1M and 1M H,S0O,) containing 0.032M of copper. Effective specific electrical conduct-
ivities of individual phase could be calculated from the potential profiles.

Results showed that the effective specific electrical conductivity of continuous electrolyte
phase was inversely proportional to the 3.0 power of the bed porosity and proportional to-
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the electrolyte specific electrical conductivity, the effective specific electrical conductivity
of the dispersed particle phase was inversely proportional to the 12.0 power of the bed
porosity, and the overall(or equivalent) electrical conductivity of the bed was inversely
proportional to the 6.8 power of the bed porosity.
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Table. 1. Experimental Conditions

Bed expansion | Static bed as A Wt. of particles Superficial fluid
height charged velocity, (cm/sec)
%) (cm) emt | (cm?) | (g),dp = 0.05cm Soln A Soln B
20 8.3 62.04 | 11010 | 660 | .01 3.2
(e =.483) ? . (Re=18.8) (Re = 19.4)
30 7.7 57.24 | 10180 613 3.5 4.1
(¢ = .523) (Re =21.7) (Re =24.9)
40 7.1 53.16 9452 566 4.3 5.4
(e = .557) (Re =26.7) (Ra =32.8)
50 6.7 49.56 8812 | 534 5.4 5.8
(e = .587) | (Re = 33.5) (Re = 35.2)
particle true density k=.29 i k = .072MhO/cm:
=7.23 g/cc ~ p=1.068 p=1.0082g/cc
bulk density = 4.48g/cc = .0086 1= .0083g/cms

Notes : fluidized bed height = 10cm
current flow area = 70 cm
bed deepth = 2.54 cm
as(particle specific Surface area) = 6(1 — ¢)/d»
Ac(actual electrode area) =a,+ V
V(volume of particulate bed, cm3) =10 X 7 X 2.54 = 177. 8
eo(static bed voidage) = 0.38
e(fluidized bed voidage) = (¢ + £)/(1 + f)
f: fractional expansion

Re(Ryenolds Number) = Lzlidl
dp:. particle diameter (cm)
u. superficial fluid velocity, cm/sec

4 viscosity, g/cm-sec
p: fluid density, g/cm?
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A T g7

E 1+f

fractional expansion

7z  superficial current density, A/cm? or
A/dm?

i, exchange current density, A/cm?

Y

J interfacial electrochemical reaction rate
current density, A/cm?

%k continuous phase specific conductivity,
MhO/cm

K effective specific conductivity, MhO/cm

x distance in the direction of current flow,
cm

¢ fluidized bed porosity (e ) +f»>

¢ electrode potential, V
a. transfer coefficient for the cathodic
process

Subscripts

t~

position at x =L

m dispersed phase

¢ position at x =0, static condition of
fluidized bed, or overall(or equivalent)
conductivity in Eq (10)

s continuous(or solution) phase

exp experimental data

Superscript

’ first derivative

°l8

e

il

1) F. Goodridge & D.I Holden, Trans. Inst.
Chem. Engr, 49 (1971), 137.

2) M. Fleischmann & J.W. Oldfield, J. Ele-
ctroanal. Chem, 29 (1971), 211.

3) J.W. Evans, J. Electrochem. Soc, 126
(1979), 1176.

4) D.S. Flett, Chem. Ind, 16 Dec., 1972, 983.
5) J.A.E. Wilkinson & K.P. Haines, Trans.
Inst. Min. Metall, 81 (1972), C157.

6) R.L. LeRoy, Electrochim. Acta, 23(1978),



+53 AT 3]

815.

‘7) F.Goodridge & B.M. Ismail, Symp. Ele-
ctrochem. Eng., Newcastle, 1971. Vol.
29.

.8) J.N. Hiddleston, Electrochim. Acta, 15
(1970), 431.

9) B.J. Sabacky & J.W. Evans, Met. Trans.,
8B (1977), 5.

10) S. Morooka, et al, Kagaku Kogaku =c¢n-
bunshu, 6 (1980), 40.

11) P. Delahay & C.W. Tobia, Adv. Electro-
chem. Chem. Eng., Vol. 2 (1966), 26.

12) Y. Volkman, Electrochim. Acta, 24 (1979).
1145.

13) J.Newman & W. Tiedman, AIChE. J, 21

9 fEAIALE 185

(1975), 25.

14) D.M. Himmelblau, Process Analysis by
Statistical Method, John Wiley (1970),
p. 177.

15) S. Germain & F. Goodridge, Electrochim.
Acta, 21 (1976), 545.

16) C.W. Tobias & R.E. Meredith, J. Electro
Chem. Soc., 108 (1961), 286.

17) M. Fleischman & L. Tennakoon, J. Appl.
Electrochem., 1 (1971), 108.

18) J.F. Richardson & W.N. Zaki, Fluidized
Particles (by Davidson), Camb. Univ.
Press (1963), p.16.

19) A. Gaunand & F.Coeret, Electrochim.
Acta, 23 (1978), 1197.

HWAHAK KONGHAK Vol. 19, No. 3, June 1981






