the experiments are the same as those in the counterflow columun. (3) The crossflow

cascade operation can be performed normally even at gas velocities above the flooding

point in the counterflow column. (4) The pressure drop of gas is considerably less than

that in the counterflow column under the same operating conditions, In particular, the

crossflow cascade column exhibits excellent perfomance at increasing liquid and/or gas

velocities.
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Table 1 Powers of concentration for initial
extractionrate

Rate-determining step Crim Crsnn Cerm
Diffusion 0 0 1
Reaction 1 1 1

Diffusion and reaction 1/2 1 1/2

Nomenclature

Apm= area of interface between 1 and m [1/m]
[kmol/m?)
d32 = volume-surface mean diameter [m]
K4, Ks = partition constant in Egs. (4) and (8) -]
Ks, Ks, K1 = equilibrium constant in Egs. (5) ~(7)
[m?®/kmol]
ks = forward reaction rate constant in Eq. (6)
[m®/ (kmol-s)]

—ks = reverse reaction rate constant in Eq. (6) [1/s]

C = concentration

J&, = initial extraction rate of chromiun-ion (flux)

[kmol/(m?s)]
N = stirring speed [1/s]
r = reactionrate [kmol/(m®.s)]
0 = time [s]
< Subscripts >
Cr = Chromium-ion
H = hydrogen-ion
R3;N= TOA (Tri-Octylamine)
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)il

m

inner water phase
= organic phase

= outer water phase

< Superscript >

o

= initial value
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Initial Extraction Rate of Chromium with Liquid
Surfactant Membrane Containing TOA Carrier

Koji Ando, Satoshi Masaoka, Makoto Akiyoshi
and Eiji Obata

Dept. of Chem. Eng., Muroran Inst. of Tech., Muroran 050

Key Words: Extraction, Liquid Surfactant Membrane, Chromium lon, Trioctylamine,

Initial Extraction Rate, Rate-Determining Step, Liquid Membrane Sepa-

ration, Industrial Wastewater Treatment

Chromium ion was extracted from acidic solution by a surfactant membrane com-

posed of carrier of trioctylamine (R3N), oily solvents of n-heptane and Span 80,

surfactant. Effects of each concentration, C[kmol/m®], on the initial extraction rate,

J¢&, [kmol/(m?s)], ‘were expressed as follows:

JE =2.8(C)"*(Cer ) (Cryn) ™’

1

The powers of each concentration agreed well with the powers estimated from the

rate-determining step in the reaction sequence. The known rate, (Jér)r measured for

the liquid-liquid flat interface in a stirred vessel was not consistent with the above

rate. Therefore, (J&,); was inapplicable to this liquid membrane separation.
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