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ABSTRACT

The distribution of the reaction rate in a fluidized bed electode reactor was studied. The
distribution was strongly influenced by the effective specific electrical conductivities of the
continuous electrolyte phase(K;) and of the dispersed particle phase(Kn).

For the ratio of conductivities(X./K;) in the range of 4~20, the reaction mainly occurred
in the diaphragm region(0~(. 8cm from the diaphragm). However, the main reaction occurred
in the feeder region(0~0. 9cm from the feeder) for the ratio of K./K: in the range of .07
~0. 2.

For the case of K,~K;, the reaction occurred mostly at both ends of the reactor.
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Table 1. Experimental Conditions
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Bed expansion

Static bed height

Wt. of particl-

Superficial fluid velocity,
(cm/sec)

) A:(cm? es charged(g)
(%) (cm) as(cm < i
dp = 0.05cm Soln A Soln B
20 8.3 62. 04 11010 660 3.01 3.2
(e =.483) (R.=18.8) (Re=19.4)
30 7.7 57.24 10180 613 3.5 4.1
(e =.523) Re=21.7) (R.=24.9)
40 7.1 53.16 9452 566 4.3 5.4
(2 =.557) (Re =26.7) (R. =32.8)
50 6.7 49. 56 8812 534 5.4 5.8
(e =.587) (Ro = 33.5) (R. = 35.2)
particle true density = 7. 23g/cc k=.29 k =.072Mho/cm
bulk density = 4.48, o =.38 p=1.068 p=1.0082g/cc
©#=.0086 p=.0083g/cms
Notes: Fluidized bed height = 10 cm
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Current flow area = 70 cm?

Bed deepth = 2. 54 cm

as(particle specific surface area) = 6(1 — ¢)/d,
Ac(actual electrode area) = asV

V(volume of particulate bed,cm?®) =10 X 7 X 2.54 = 17

co(static bed voidage) = 0. 38
e(fluidized bed voidage) = (o + f)/(1 + f)
f: fractional expansion

R.(Reynolds Number) = _,gz:;i_p

o(density of electroyte solution) g/cm?
u(superficial fluid velocity) cm/sec
dy(particle diameter) cm

u(viscosity of electrolyte solution) g/cm-sec
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Table 2. Actual current density and average
electrode potential in fluidized bed
electrode reactor
Bed expansion (%) Current
. supplied
20 30 40 50 7 (Amp)
7 x10* 1.27 1. 58
(Amp/cm?)
é x 102(V) 0.963 —0.530 1.4
” 254 275 2.96 3.18
1.21 0.50 —0.55_—1.65 2.8
” 3.82 4.13 4.44 4.77
—3.28 —2.91 —1.90°—3.33 4.2
” 509 5.50 5.92 6.35
—2.97 —3.78 —4.65 ~5.30 5.6
” 8.90 9.63 10.4 _11.1
—4.17—2.20* —4.87i—5.10 9.8
” 12.7 13.8 14.8 15.9
—7.90—3.10* —5.83 —5.70 14
” 17.7 19.2 20.6 22.1
—7.20—4.00* —6.607—8. 40 19.5
Notes: j = 5% actual current density

7¢ . current supplied, Amp

Ac 7 actual electrode area from Table 1.

é . average electrode potential in
fluidized bed electrode reactor

* . data not used in the least-square

analysis
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a : Tafel constant

as : specific surface area, cm?/cm3

b : Tafel constant

¢ : superficial current density, A/cm? or
A/dm?

I= —t;."‘—, dimensionless curreat density of di-
spersed phase

7 : interfacial electrochemical rection rate
current density, A/cm?

K : effective specific electrical conductivity,
Mho/cm

L : bed thickness, cm

x : distance in the direction of crrent flow, cm

X = 5 dimensionless distance

5:_1'L<1 - 1)

b K. ' K;
@ : integration constant
o= — iL

b

¢ : electrode potential, V

®n : potential of dispersed phase, V

@5 : potential of continuous ele
14

¢ : integration constant

ctrolyvte phase,

Subscripts
m : dispersed metal phase
s : continuous electrolyte solution phase
¢t : total current supplied

avg : average
(overbar) mean value
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