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Abstract — Mass transfer rates between particles and electrolyte have been determined by means of the
fixed or moving electrodes in the beds of conducting copper particles and of nonconducting glass beads
which were fluidized by acidified copper solution. The experiment have been carried out with the variation
of bed expansion, particle size, and bed height.

1) Mass transfer data with the active fluidized bed of conducting copper particles in the range

38 < ,p <380 were correlated by the equation

ME=0-78 ﬁB) -0.50 ( )—050
dy
the Reynolds number (Re,p) is based on the particle diameter.
2) Mass transfer data within the fluidized bed of inert glass particles in the range 17 < ( ,p ) <210
were correlated by the equation
R, — dp,—0.
ep) 0.41 ) 0.41

1—¢ dH
the dH is the mean hydraulic diameter.

ME=O.71(
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Fig. 1. Schematic diagram of the fluidized bed.
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Table 1. Experimental conditions and physical properties of electrolytes.
Fluidized bed vordages( <)

bed expansion diameter of copper particles (mm) diameter of glass beads (mm)
%) 1.0 0.70 0. 50 1.08 0. 767 0.775 1. 45
€ Ug £ Ug £ Ug & Ug € Ug € Ug & Ug
17 0.468 [ 1.12 [0.474 | 2.35
20 0.567] 6.00]0.538| 5.78] 0.637 | 3.55| 0.529 | 6.07 | 0. 541 | 5. 81
30 0.567|7.55/0.573] 6.62| 0.611]|4.21[0.565( 7.58 [0.576 {5.78|0.522 | 1.40 {0.527| 3.01
40 0.598] 8.38|0.604| 7.38] 0.582|4.79|0.596| 8.56 | 0.606 | 7.48] 0.55 | 1.71 |0.561| 3.45
50 0.62519.14/0.630( 7.90| 0.547 | 5.78]0.623| 9.36 | 0.633 {8.10] 0.586 [ 1.98 { 0.590] 3.80
70 0.668110.7 10.676|8.75( 0.634 |2.49 | 0.638] 4.81
static bed  |0.438 0. 445 0. 456 0. 435 0. 449 0.378 0. 335
vaidage

ug . superficial fluid velocity, em/s
Electrolytes
2.500ppm copper +0.1M H,SO,
density=1.012 g/cm?®
viscosity =0, 00927 poise
molecular diffusivity=6. 73X 10 °em? /s (for experim. A)
6.89X% 10 °em?/s (for experim. B)
Schmidt number =1, 359 (for experim. A)
1, 345 (for experim. B)

HWAHAK KONGHAK Vol. 22, No. 6, December 1984



350 A8

=g o] oz FH &
3 Ao AF
3.3mV/sZ §# 3}
of 7|5 et

Asfdo A Ostwald WA E AL §3le] =
Aedn BAA = Wragg & Ross(11)4 &
&3t AgAas 43 214 2o

2-2-2. #AB

Ao} Fot 2E A A9k Tk, A
deke 27¢, 222 F53F AAEL
50 % 0% §A35%c €324
AAAsE AL AFe 755 FYEH 1 em
ol 92 A2 i moving probe® 55 2L 7
E AAA B FA AAR A)o] FE=ET
0.5cm ol 25 & 33 LugginZAH#LS =
W 2em® 7ol YAA A} sl 2 e
| AF 7},

lo

@A Forel AU e FANDESol Aek
aelmz 7 AYEANA AR AF- U
Ae 2ZEsn 22 Yo @AAFES 2
o BAALAL BT 42T 4 Aot FAAY
A4g o7l A48 dARFI g :

|
o 2
zd .
R
o
2
b
L

£
SL
£
o
e

du W
2
;9'

A w
@A A9 w2
Hyael Fdol st 9l @

-1&
-
r{m
4
i
2
o
i)
2
Lo
-2(::‘
2
X
=
Ju
gl
tjo
2
2
£

a8z APAEEL Fold F
Al A Fsagol waf, Folzl
oA )z ar|o] e}, e

A= AQlztel wtet 7+7 10— 2074

olt o
N b
)

ket
* 2
Y
o
o

grﬁi
a
mol’o
lo},
e o2
£ 2
e ¥
=

!

|
|
b
3
A
o
P
N
2

%,
N
.
N
g

Lo
o2
r3: i

|
P
z0,
KT
" one o
EJ

[} nh—

i

ko L ofnt
}n Hu o w
o

oo

%ol vehd el ol 335 Aol
R

Wb AT £ 2 dAe

FLARGE

o
)
M,
oo
e
=3

PlstEst Mi22H M6 = 198413 12

SyRbol| porficie dameter “Tipe of working tledTace-probe ]
4 | et conucting) ficed in the floktized ded
° .
0 :lm
I E » 0167 - ]
= 810 (i mcemcton :
”‘HC> I s loms . fized
g —
9 S
£X ST, N
a
"z 7N v N
w D | 0‘_“ L4 N D\
< g 5 e «~/ ‘4
EZ | g b
=g
Q
[3)
1t

1 2 3 4 5 6 7 8 9 10cm/s
superficial fluid velocity
Fig. 2. Plot of mass transfer coefficient vs.

superficial fluid velocity.
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Table 2. Typical experimental results of mass

transfer correlations; j, = a(li’; ®
Authers curve a b ra;;ge offremarks
Picket(10) 1 on 1.52 [ 0.50 | 3.5-20 lconduc-
Fig. 4 ting
Walker & 2 1.55 |0.49 12.6-30 [particle
Wragg(8] bed
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NOMENCLATURE
a,b : constants
diameter of particle, or mean hydraulic
(cm)
L molecular diffusivity (cm? /s)
D diameter of the reactor (cm)
iw f-factor for mass transfer
(ks 3 )
ug ¢
k mass transfer coefficient (cm/s)
Re’p modified (particle) Reynolds number
dpus
( )
Sc Schmidt number
SCE: saturated calomel electrode
u fluid velocity (cm/s)
P fluid density (g/cm3)
u fluid viscosity (g/cm.s)
¢ bed porosity (—)
v kinematic viscosity (cm? /s)
Subscripts
e equivalent
H hydraulic
i interstitital velocity
M mass transfer
opt optimum
P particle
S superficial velocity
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