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Abstract— Mass transport mechanism and the effect of variables for uranium recovery from aqueous solution
by a supported liquid membrane containing D,EHPA as a carrier were investigated. As concentration of DoEHPA as
well as pH increased, the portion of mass transport resistance of diffusion through aqueous boundary iayer on the ex-
traction interface of membrane in total resistance increased while the portion of chemical reaction resistance of ex-
traction and diffusion through membrane relatively decreased. The portion of stripping resistance, however, was
found to be negligible in above both cases.

Above 0.05M of D;EHPA and 2.5 of pH in aqueous phase, the uranium transport rate was nearly constant at the
given stirring speed. As temperature of system increased, loss of solvent from membrane became serious.
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Fig.1. Mechanism of uranium transport across

membrane.
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Fig.2. Experimental apparatus.
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Fig. 3. Effect of D,EHPA concentration on the
rate of uranium transport.
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Table 1. Relative resistivities calculated in su-
pported liquid membrane in variation
of carrier concentration.

R| R, R, R, R.+R; R,
D,EHPA | (%) (%) (%) (%) (sec/cm)

0.2M (9419 4.8 0.48 0.47 232.5
0.1 M (89.23 9.23 0.91 0.52 245.2
0.05M [79.41 16.41 3.05 1.12 275.7
0.01M |30.65 31.67 31.3¢4 6.33 714. 4
0.005M |[15.61 32.27 39.91 7.24 1402.7
0.001M [ 2.60 26.91 60.51 9.98 8410.3
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Fig. 4. Relative resistivities of each step in su-
pported liquid membrane as carrier co-
ncentration.
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Fig.5. Effect of pH of feed solution on the
rate of uranium transport.
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Table 2. Relative resistivities calculated in su-
pported liquid membrane in variation
of pH.
R| R, R, R, R+Ry R,
pH (%) (%) (%) (%) (sec/cm)
4 99.66 0.34 0 0 219.7
95.81 3.19 0.65 0.35 228.5
2.5 93.07 9.8 0.95 0.54 235.3
72.38 24.13 2,22 1.27 302.5
1 22.45 74.83 173 0.99 975.5
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Fig. 6. Relative resistivities of each step in su-
pported liquid membrane as pH.
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NOMENCLATURE
Dw diffusivity of uranyl ion in aqueous phase
[cmz/sec.]
Dn diffusivity of wuranium complex in
membrane [cmzlsec.]
D diffusivity in oil [cm?/sec.]
ka forward rate constant of extraction
[em/sec.]
k-u backward rate constant of extraction
[cm/sec.]
| forward rate constant of stripping
[cm/sec.]
K.z : backward rate constant of stripping
[cm/sec.]}
k, pseudo first order forward rate constant
of extraction [cm/sec.]
k-4 pseudo first order backward rate constant
of extraction [cm/sec.]
ks pseudo first order forward rate constant
of stripping [cm/sec.]
k g pseudo first order backward rate constant
of stripping [cm/sec.]
L geometric thickness of membrane [cm]
L Carrier in membrane [mole/{]
LU uranium complex in membrane [mole/%]
HX D,EHPA [mole/?]
m, distribution coefficient at A interface of
Fig. 1 [ — 1
my distribution coefficient at B interface of
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1.
2.

3.

Fig. 1 [ -}

mass transfer area of membrane [cm?]
time [sec.]

uranyl ion of feed solution [mole/€]
uranyl ion of interface [mole/R]

volume of feed solution containing
uranium [cm3]

Resitivity of each step of uranium trans-
fer [sec/cm]

tortuosity of membrane [ — }

thickness of aqueous boundary layer on
A interface of Fig. 1 [cm]

thickness of aqueous boundary layer on
B interface of Fig. 1 [cm]

A interface of Fig. 1

B interface of Fig. 1
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