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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Schematic diagram of the probe structure
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(a) Typical signal profile measured by conductivity probe
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Fig.3 Schematic diagram of the measurement circuit
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Fig.4 Typical signal profiles measured by electrical conductivity probe in gas—liquid—solid slurry system
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Table 1 Effect of base vibration on gas holdup

Inclusion of signal (%) Gas holdup Error
50 0.15322 0.0107
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100 0.1516 0
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(a) Signals after filtering the bubble ridges
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Measurement of Liquid Circulation Velocity and Gas Holdup in a System
at High Solid Concentration with an Electric Conductivity Probe

LUO Zi', WU Qian?, WANG Tie-feng!, HAN Mei?, YU Wei!, SHA Zuo-liang?, WANG Jin-fu'

(1. Department of Chemical Engineering, Tsinghua University, Beijing 100084, China;
2. College of Marine Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: A measurement method of liquid circulation velocity and local gas holdup at high solid concentration in an airlift reactor
simultaneously was developed, based on two probes of electrical conductivity tip and tracing method. Two residence time distribution
(RTD) curves were obtained by measuring the concentration changes of tracer (saturated solution of KCI) injected into the riser by using
two probes. The gas holdup was obtained by analyzing one RTD curve, with an average discrepancy within 5%. The liquid circulation
velocity was determined by correlation of the two RTD curves after filtering bubble signals, and the results were consistent with the
values measured by ultrasound Doppler velocimetry. The effects of operating conditions on gas holdup and liquid circulation velocity
were investigated in an external-loop airlift reactor. The results show that the gas holdup increases with increasing superficial gas velocity,
and the radial distribution of gas holdup is uniform with the superficial gas velocity less than 0.1 m/s, however, parabolic distribution
with the superficial gas velocity larger than 0.1 m/s. The liquid circulation velocity increases almost linearly with increasing superficial
gas velocity, and decreases with increasing solid holdup.

Key words: electrical conductivity probe; high solid concentration; gas holdup; liquid circulation velocity; loop reactor



