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Abstract : Mass transfer mechanism and concentration profiles in the axial direction at each phase were analyzed and
simulated by a theoretical modeling on a liquid-liquid static contactor using highly packed fiber bundle. The concentra-
tions at the end of the fiber extractor calculated at several operational conditions were compared with experimental results.
The fiber extractor could be completely predicted by a plug flow model without axial dispersion. A parameter used in the
model equations, k.5 called the product of mass transfer coefficient and mass transfer area per unit length of the fiber
extractor in the axial direction, which was determined by a curve-fitting, was confirmed to be a unique characteristic value
of the fiber extractor, and was about 0.0327 cm2/sec.
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Fig. 1. Schematic diagram showing the operation con-

dition of a liquid-liquid static contactor using
capillary phenomena induced by a highly
packed fiber bundle.
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N : Flow rate of each phase (cm¥/sec)

G : Inlet concentration of each phase (g/cm?’)

G - Concentration at a column length xin each
phase (g/cm’)

c* - Equilibrium concentration at the end of
column (g/cm’)

D, * Dispersion coefficient in each phase (cm/sec)

G * Mass transfer area per unit column length
(cm)

Ji * Mass transfer flux between two phases at

a column length x (g/sec.cm?)

A O 4 Q9 J7oNe AAzde bden 2

o] g9}

B.C.1:Cagitxo = Cagmii = Crow; ; 1 = HNOs, U(VD) (3)

BC2:Coit x0= 0 ; 1= HNOs; U(VD) (4)
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Naq.Croar.i=Naq Chq +Norg.i +1=HNOs, UVI) (5)

T3 FFYdeolA Bl A S (Distribution coefficient)
T o3 2o

di=C0gi/Chq; 5 1= HNOs, U(VI) 6)
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Table 1. Diffusivities of Uranyl Ion and Proton Ion

Aqueous side Organic side
10/0% H uo” H

D(cm®/sec) | 46x10° | 36x10° | 15x10° | 43x10°

Table 2. Physical Properties of Aqueous and Organic

Phases
Nitric acid with | 30 Vol. % TBP in
5g/1 uranyl ion ndodecane
p (g/cm3) 1.071 0.834
i (mP) 10.16 16.28
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Fig. 2. Profiles of uranium concentrations at bulk and
interface in aqueous and organic phases with
fiber extractor length.
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Organic flow rate : 1.2ml/min, Aqueous flow
rate © 2.5ml/min, Feeding aqueous phase :
Uranium 5g/1 in nitric acid 2N
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Fig. 4. Profiles of nitric acid concentrations in bulk

aqueous and organic phases with a change of
aqueous flow rate.
Column length : 128cm, Organic flow rate :
1.2ml/min, Feeding aqueous phase : Uranium
5¢g/l in nitric acid 2N, Data points : Exper-
imental uranium concentration at outlet of the
fiber extractor
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Fig. 5. Profiles of nitric acid concentrations in bulk
aqueous and organic phases with a change of
aqueous flow rate,

Column length @ 188cm, Organic flow rate :
1.2 ml/min, Feeding aqueous phase : Uranium
5g/l in nitric acid 2N, Data points : Experi-
mental uranium concentration at outlet of the
fiber extractor
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organic flow rates.

Feeding aqueous phase : 5g/1 in nitric acid 2N
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Fig. 9. Column length required to meet Ecoum/ Esatch
=10 with aqueous flow rate at several nitric
acid concentrations.
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