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Abstract: It was investigated that the extraction of Cr(VI) from aqueous solution into the organic TDA and the stripping(back extraction) of
Cr(VD) from the Cr(VD—TDA complex into NaOH aqueous solution by hydrophobic hollow fiber membrane. It was found that the mass transfer
rates of stripping process were smaller than those of the extraction process. This result was expected that membrane resistance, neglected in the
extraction process, acts on the stripping process when organic phase flow in the tube side of the hydrophobic membrane. Hollow fiber modules
were made by potting the desired number(60, 100, 150, 300fibers). We also examined the effect of flow rates of aqueous and organic phase on the
mass transfer rate in the membrane modules. From these experiments, we identified for the extraction process by using hydrophobic membrane, the
effect of flow rate of aqueous phase on the mass transfer rate was significant, but that of organic phase was negligible one. In the stripping
process, however, mass transfer rate depend neither flow rate of aqueous(stripping solution) phase nor that of organic(Cr—TDA complex) phase.
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Figure 1. Schematic of experimental apparatus by use of
hydrophobic hollow fiber membrane module.

Table 1. Scheme of Experiment for Flow Rate Variation in the
Hollow Fiber Membrane Module

¥ Quantities of hollow fibers : 60, 100, 150, 300 fibers

| Tube side ~ Aqueous|30x107~30%10° m’/s
\@/‘
Aqueous Shell side — Organic 20%10° m's
feed flow  f--pm ; ; 6 3
rate variation B Tube side — Organic 2.0}]0 m/§
Shell side — Aqueous|30x107~3.0%x10° m¥/s
Extraction _ | Tube side — Organic [30x107~30%10° m'/s
Organic |© . 5 3
extractant Shell side — Aqut?f)us 20x10” ms
flow rate Tube side — Aqueous 20%x10° m¥%s
variation | @ . $ 3
Shell side — Organic [3.0X10"~30x10" m7/s
_ | Tube side — Organic [30%107~30x10° m's
Organic | ® :
cong;?;; u Shell side — Aqueous 20%10° m¥s
flow rate Tube side — Aqueous|  20x10° m’/s
variation | ® s 3
o Shell side — Organic |3.0X107~30x10° m’/s
Stripping - — I
__| Tube side — Aqueous| 30x10'~30%10° ms
Aqueous | & . . 5
strip solution Shel slde—Orgamc ,,,,,,,,,, 20X106m3/$ _________
flow rate Tube side — Organic 20%10° m’s
variation | ® 4 s 3
Shell side — Aqueous|3.0X10 " ~3.0X10° m’/s
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Figure 2. Dependence of distribution ratios on initial concentration
of HCI in feed solution for the extraction of Cr(VI) by TDA.
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Figure 3. Concentration of Cr(VI) vs. time for the extraction of
Cr(VD) by TDA in hydrophobic hollow fiber membrane.
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Figure 4. Effect of initial concentration of HCl in feed solution
on overall mass transfer coefficient for the extraction of Cr(VI)
by TDA in hydrophobic hollow fiber membrane.

4
Lamman |
| |
e
—_ 2
&g
N
° L
B~
(&)
O
0
~N
]
o
L] -
-
«
[
O -2
|®)]
N’
bn -
[
p—y
—4 | ! | L 1

-4 -2 0
‘log Cy, oy [mol/dm?]

Figure 5. Dependence of distribution ratios on initial concen-
tration of NaOH in stripping solution for the stripping of Cr(VI)
from Cr—TDA complex.
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Table 2. Experimental Data for the Extraction and Stripping of Cr(VI) by use of Hydrophobic Hollow Fiber Membrane

Extraction Stripping
CHelLfeed Ceqfeed Cerog/Cerfeed Kwexg X ChNaOH.strip Ceqstrip Cersurip’Cerorg Kwsmp X
[mol/dm’] {ppm] [-] 10° [ m/s ] [mol/dm?’] [ppm] (-] 10° [ ms ]
1.0x10" 0.09 1062.830 18150 1.0x10° 0.9 103.039 3471
1.0x10° 0% 104.152 3217 1.0x10™" 6.63 14.080 1.150
1.0x10° 73.48 0361 0.017 1.0x10 4375 1.284 0.425
1.0x10™ 9.9 0.031 0.001 1.0x10° 94.80 0.054 0.038
1.0x10° 9.94 0.0006 0.0003 1.0x10™ 98.84 0.0109 0.0045
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Kk, © mass transfer coefficient of shell side [my/s]
L . fiber length [m]
Q:, Q. : flow rates [m®/s]
t : time [s]
v, . velocity of tube side [my/s]
V., Vo  reservoir volumes of tube and shell phase [m’]
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