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Abstract; The removal of uranium from wastewater was carried out by vacuum membrane dis-
tillation(VMD) using microporous polypropylene membrane. The effects of feed tempera-
ture, mass concentration of U, flow rate and vacuum-side pressure on permeation flux and
rejection were studied. The optimum experimental conditions are as follows: feed flow rate
is 0.5 m/s, feed temperature is 55 ‘C, vacuum-side pressure is 2. 66 kPa. When the mass
concentrations of U in the feed solution range from 1 mg/L to 9 mg/L, the membrane flux is
3.5 kg/(m? + h) and the rejection rate is 99. 1% under the optimum conditions. The water
separated from uranium solution by vacuum membrane distillation could meet the state-con-
trolled discharge standard 0. 05 mg/L.. The VMD as a novel technology will play an impor-
tant role in the treatment of uranium-bearing wastewater.
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Fig. 2 Flow of the experimental setup
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Fig.3 Effect of feed flow rate on the permeation Fig. 4 Effect of feed flow rate on mass

flux and rejection concentration of U in the distillation

p2=2.66 kPa,p(U) (=5 mg/L, t=55 C p2=2.66 kPa,p(U);=5 mg/L, =55 C
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Fig.5 Effect of feed temperature
on the permeation {lux and rejection Fig. 6 Effect of feed temperature on
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Fig. 7 Effect of vacuum-side pressure on
the permeation flux and rejection

0v=0.5 m/s, t=55 °C.p(U);:5 mg/L

Fig. 8 Effect of vacuum-side pressure on
the mass concentration of U in distillation
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224 28
0.10
4.00 I_’ 100
98 fan)
:\3.75 _‘J
[ an
g 5 96 £005
£350F 0o g =
g xl\n 01 %
§3 25
o 92
0.00 - - - -
3'000 4 6 8 1(?0 0 2 4 6 8 10
p(U)/(mgL™") P(U)/(mg-L™)
9 10 (U y
Fig. 10 Effect of mass concentration of U
Fig. 9 Effect of mass concentration of U in the feed on p(U),4
in the feed on permeation flux and rejection v=0.5m/s., t=55 C,p,=2.66 kPa
v=0.5m/s, t=55 C,p,=2.66 kPa
4 [2] b .
. ,2003,34(4) :9-12.
(D [3] ) .
D [Jl. . 2000, 19
b
o (10) . 475-4717.
55 C, 0.5 m/s,
P [4] XKevin W L, Douglas R L. Membrane Distillation .
2.66 o s
a ’ Module Design and Performance Evaluation Using
2, 0
3.5 kg/(m hy, 99. 1% Vacuum Membrane Distillation [J]. ] Membr Sci,
0. 05 1996,120,111-121,
mg/L. [5] Serena Bandini. Separation Efficiency in Vacuum
(2) Membrane Distillation [J]. ] Membr Sci , 1992, 73:

[1] , . 1.
. 1995, 15(2):14-16.

L6]

[7]

(8]

217-229.

Serena Bandini, Aldo Saavedra. Vacuum Membrane
Distillation: Experiments and Modeling [ J]. AIChE
Journal, 1997.43:398-408.

Agashichev S P, Sivakov A V. Modeling and Cal-
culation of Temperature-Concentration Polarization
in the Membrane Distillation Process (MD) [J].
Desalination, 1993,93: 245-258.

Urtiaga A M, Ruiz G. Kinetic Analysis of the Vacuum
Membrane Distillation of Chloroform From Aqueous

Solutions[J]. J Membr Sci, 2000, 165:99-110.



