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Effect of Air Pulsation on Pressure Measurement in Bottom Settler
of Pulsed Extraction Column by Air Purge Method

JING Shan, WU Qiu-lin
(Institute o f Nuclear and New Energy Technology ., Tsinghua University, Beijing 102201, China)

Abstract: The present research aims to determine the effect of air pulsation on pressure
measurements for the column weight, the density of organic phase, the position of two-
phase-surface and the density of aqueous phase in the bottom settler of pulsed extraction
column by air purge method. It is shown that the time-averaged pressure drops for the
density of organic phase, the position of phase surface and the density of aqueous phase
remain constant under three conditions such as both the flow rate of fluid and air pulsa-
tion are zero, the flow rate of fluid is zero but air pulsation is not zero and neither the
flow rate of single fluid nor air pulsation is zero, however, the relative error of these
above pressure drop successively increases under the condition that neither the flow
rates of two phase fluid nor air pulsation is zero. For both organic and aqueous phase,
the time-averaged pressure drop of column weight decreases with the increasing of

pulsed amplitude under the condition that the flow rate of fluid is zero but air pulsation
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is not zero. But for organic phase, the pressure drop increases with the increasing of the

flow rate of fluid, however, it is opposed for aqueous phase due to the difference of flow

direction.

Key words: pulsed extraction column; pressure measurement; air purge method; bot-

tom settler; air pulsation
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Fig. 1 Air purge probes and their positions

in bottom settler of column
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from differential pressure sensors
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Table 1 Values of H. ,H, ,H,, and H,, for 1 mol - L™' HNO; solution
f/Hz A/m w/(mes 1) H./m H,/m Hg/m H,,/m
1.5 0.005 5 0 2.126 0.055 0.096 0.070
1.5 0.006 6 0 2.123 0.056 0.096 0.070
1.5 0.007 6 0 2.125 0.056 0.095 0.071
1.33 0.005 5 0 2.124 0.055 0.097 0.071
1.33 0.007 1 0 2.123 0.056 0.096 0.070
1.33 0.009 0 0 2.125 0.057 0.096 0.070
1.16 0.013 1 0 2.126 0.057 0.096 0.071
1.16 0.011 0 0 2.125 0.056 0.096 0.071
1.16 0.008 3 0 2.120 0.056 0.096 0.071
1 0.010 0 0 2.128 0.056 0.096 0.072
1 0.015 0 0 2.128 0.057 0.096 0.072
1 0.016 7 0 2.124 0.058 0.096 0.072
0 0 0 2.136 0.056 0.095 0.071
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Table 2 Values of H.,H, ,H,, and H,, for 30 % TBP-keresone solution
f/Hz A/m w/(mes 1) H./m H,/m Hyr/m H,q/m
1.5 0.004 7 0 2.129 0.055 0.096 0.071
1.5 0.006 7 0 2.124 0.055 0.095 0.071
1.5 0.007 5 0 2.121 0.055 0.095 0.071
1.33 0.010 0 0 2.125 0.056 0.095 0.071
1.33 0.008 3 0 2.124 0.055 0.096 0.071
1.33 0. 006 0 0 2.124 0.055 0.096 0.071
1. 16 0.007 0 0 2.124 0.055 0.096 0.071
1. 16 0.010 0 0 2.124 0.056 0.096 0.071
1. 16 0.014 0 0 2.120 0.057 0.095 0.071
1 0.005 0 0 2.129 0.056 0.095 0.070
1 0.008 7 0 2.123 0.056 0.095 0.071
1 0.014 0 0 2.118 0.057 0.095 0.071
1 0.017 0 0 2.118 0.058 0.095 0.071
1 0.024 0 0 2.108 0. 060 0. 094 0.072
0 0 0 2.136 0.056 0.095 0.071
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Table 3 Values of H,, H,, and H,, for 1 mol «+ L™' HNO; solution at A f0 and u#0
f/Hz A/m w/(mes 1) H,/m Hg/m H,/m
1 0.011 0 0.056 0.096 0.071
1 0.011 0.012 5 0.056 0.096 0.072
1 0.011 0.010 0 0.056 0.096 0.072
1 0.011 0.007 5 0.056 0.096 0.071
1 0.011 0.005 0 0. 056 0.096 0.072
1 0.011 0.002 5 0.056 0.096 0.071
1 0.015 0 0.057 0.096 0.072
1 0.015 0.002 5 0. 057 0.096 0.072
1 0.015 0.005 0 0.057 0.096 0.072
1 0.015 0.007 5 0.057 0.096 0.072
1 0.015 0.010 0 0.057 0.096 0.072
1 0.015 0.012 5 0. 057 0.097 0.072
1 0.018 0 0.058 0.096 0.072
1 0.018 0.012 5 0.058 0.096 0.072
1 0.018 0.010 0 0.058 0.096 0.072
1 0.018 0.007 5 0.058 0.096 0.071
1 0.018 0.005 0 0.058 0.096 0.071
0 0 0 0.056 0.095 0.071
x4 AfFA0 B u#0 £4T 30% TBP-15HE &P H, (H,. F H,
Table 4 Values of H, ,H,,. and H,, for 30% TBP-keresone solution at Af=~0 and u=%0
f/Hz A/m u/(mes 1) H,/m H,./m H,,/m
1.16 0.007 0 0.055 0.096 0.071
1. 16 0. 007 0.013 3 0.055 0.096 0.071
1.16 0.007 0.010 6 0.055 0.096 0.071
1.16 0. 007 0.008 0 0.055 0.096 0.071
1.16 0. 007 0.005 3 0.055 0.096 0.071
1.16 0. 007 0.002 7 0. 055 0.096 0.071
1.16 0.010 0 0.056 0.096 0.071
1. 16 0.010 0.002 7 0.056 0.096 0.071
1. 16 0.010 0.005 3 0.056 0.096 0.071
1.16 0.010 0.008 0 0. 056 0.096 0.071
1.16 0.010 0.011 0 0.056 0.096 0.071
1. 16 0.010 0.013 3 0.056 0.096 0.071
1. 16 0.014 0 0.056 0.095 0.071
1.16 0.014 0.013 3 0.056 0.095 0.071
1. 16 0.014 0.010 6 0.056 0.095 0.071
1. 16 0.014 0.008 0 0.056 0.095 0.071
1.16 0.014 0.005 3 0.056 0.095 0.071
1. 16 0.014 0.002 7 0.056 0.095 0.071
0 0 0 0.056 0.095 0.071
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Table 5 Values of H,, H,, and H,, for 30 % TBP-keresone solution at Af~0 and u=%0

f/Hz A/m H,/m Hg:/m H,q/m
1 0.012 0.058 0.101 0.069
1 0.013 0. 054 0.105 0.068
1 0.016 0.051 0.107 0.068
1.16 0. 007 0. 050 0.106 0.070
1.16 0. 009 0.055 0.101 0.069
1.16 0.011 0. 050 0.107 0.067
1.16 0.013 0. 050 0.107 0.067
1.16 0.007 0. 050 0.106 0.070
1.33 0. 007 0. 049 0.109 0.071
1.33 0. 009 0.052 0.104 0.071
1.33 0.010 0. 050 0.107 0.066
1.33 0.010 0. 049 0.107 0.067
1.5 0. 006 0.047 0.107 0.071
1.5 0.007 0.052 0.103 0.070
1.5 0.008 0.054 0.103 0.068
1.5 0.010 0. 049 0.109 0.067
0.83 0.011 0. 049 0.109 0.070
0.83 0.015 0.056 0.105 0.069
0.83 0.020 0.063 0.104 0.068
0.83 0.022 0.058 0.107 0.067
0 0 0. 056 0.095 0.071
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