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Abstract— A new model was proposed for mass transport through liquid surfactant membrane in the recovery
of uranium from the wet process phosphoric acid. The synergistic combined extractant of di (2-ethylhexyl)
phosphoric acid (DyEHPA) plus trioctylphosphine oxide (TOPO) was used as a carrier in the W/O/W system. The
stripping of uranium, described by using an effective mass transfer coefficient, was considered as a rate controlling
step together with the diffusion of uranium complex across the membrane. The breakage of emulsion in the W/O/W
system has also been considered in this model.

Consequently, the predicted result by the present model was found to be in fairly good agreement with the ex-
perimental result.

1. A 2 + ol"#d ##E-E Hollow sphere (Fig. 1-A) el =2

Aztsled WS FAE s FAIStD of Flo A 9

A EA] olH A ke FAAGLEEE ¥ Fabd kel 2RARE RS Ao shalch
A&7 2l meleo] Byl w¥ gt = Ma - oo @Y % REddE =5 HE AdE

tulevicius 5 (1) Kondo5-(2) o] #1413k =2 wllofl 4 ootz #+A stoich



172 AHS . f4Y - Be4

internal
8q. phase

N

A

Fig.1. Schematic diagrams representing the
mass transport models.
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Fig.2. Schematic description of U(VI) transport
through a liquid membrane.
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@ Concentration profile of U(IV) in the internal
phase.
@ Concentration profile of U complex in the me-

mbrane phase.

Fig.3. Schematic diagram of an emulsion drop
and an example of the concentration
profiles of U(IV) and U complex within
the drop.
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dicted results for the extraction rate wi-
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NOMENCLATURE

a surface area per unit volume (cm2 /cm3)
b stoichiometric coefficient
c concentration (mol/R)
D diffusion coefficient (cm2 /sec)
J mass flux (mol/cm2 .Sec)
K effective masstransfer coefficient (cm/sec)
m distribution coefficient at drop surface
m’ distribution coefficient at surface of

internal droplet
R drop radius (cm)
r radial dimension (cm)
t time (sec)
v volume (cm3)

SebE () 3l A+ () 177
v breakage rate of emulsion phase (sec_l)
M mean radius of the internal droplets (cm)
¢ ‘volume fraction of the internal phase
Subscripts
A external phase
B reducing agent
e emulsion
i internal phase
M membrane
o initial
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