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Mass Transfer Model of Membrane Extraction for Recovery of Cadmium
Ion and Zinc Ion
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tion, Department of Chemical Engineering, Tsinghua University, Beijing 100084, China E- mail : wangyj d97 @stu-
dent .che meng .tsinghua .edu .cn)

Abstract :By measuring the residence time distribution( RTD) curve of shell side and tube side of hollow fiber modules , it
was found that the flow status in hollow fiber module with moderate or low packing density was complicated. For tube
side , there were deviation between the experimental RTD curves and the theoretical laminar flow ones , which indicated
that the flow status in tube side was between laminar flow and turbulent flow . For shell side, the experimental RTD
curves agreed well with the laminar flow ones. The deviations as low as £5 % between the experimental average resi-
dence times and the theoretical ones suggested that there was no apparent nomrideal flow in the hollow fiber module with
medium packing density . Based on the comparison between the experimental results and some typical correlations , a new
velocity profile was purposed to describe the flow status in hollow fiber modules. According to the results of cadmium
transport , the individual mass transfer coefficient correlations were developed. The zinc outlet concentrations predicted
by the new correlations agreed relatively well with the experimental results, the relative deviation was among £25 %.
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Table |  Relative deviation of the resident time in Module 1 and Module 2
1 1 2
/emes™! /emes™! /emes™! /emes™!
0.071 -0.017 0.052 0.049 0.159 0.009 0.047 0.038
0.212 -0.017 0.101 0.089 0.221 0.022 0.076 0.026
0.274 0.004 0.180 0.040 0.277 0.015 0.131 0.056
0.345 0.021 0.157 0.092 0.487 0.017 0.203 0.032
0.495 - 0.006 0.236 0.013 0.619 0.028 0.226 0.030
0.708 0.001 0.262 0.013 0.681 - 0.016 0.250 0.040
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Table 2 Comparison of the experimental mass transfer coefficients and the predicted ones
0.052cm/s, [ Cd*" ] 200mg/ L 0.052cm/s, [ Cd*" ] 400 mg/ L
K, 1 K, 2 K, K, 1 K, 2 K,
/emes™! x10%/cmes™' x10%/cmes™ ! x10°/cmes”! /emes™! x10%/cmes™' x10%/cmes™! x10%/cmes™!
0.137 13.6 3.50 1.90 0.137 11.8 2.00 1.01
0.203 20.1 3 .45 1.86 0.265 17 .2 1.91 0.56
0.282 27.3 3.11 1.67 0.344 20 .1 1.06 0.49
0.424 35.8 2.32 1.23 0.424 22 .4 0.93 0 .48
0.557 38.6 1.92 1.01 0.495 24.6 0.91 0.47
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