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Characteristics of Carbide Slag Slurry Flow in a Bubble Column Reactor

Zheng Peng, Li Weiling
(School of Energy and Mechanical Engineering, Nanjing Normal University , Nanjing 210023, China)

Abstract : A gas-liquid-solid bubble column experimental system is set up and the direct aqueous carbonation of the carbide
slag is experimentally evaluated and studied. Hydrodynamics of the bubble column has a great effect on the bed mass
transfer and product yield and quality. The flow behaviors for a real reaction system of CO,-H,O-carbide slag are
characterized through the bed pressure signal analyzation. The effect of the important parameter liquid to solid (L/S) ratio
on the flow dynamics of the three-phase reacting flow is revealed. The time domain and the time-frequency domain analysis
of the signals are carried out. The results show that the curves of the probability density function have the similar distribu-
tions when increasing the 1/S ratio at 0.062 m+s™'. The results of the auto-correlation function analysis reveal that the bed
bubble flow is unsteady and irregular at 0.062 m+s™' when increasing the L/S ratio. The change amplitudes of the pressure
signals become wider at 0.102 m-s™ with an increase in the 1/S ratio. The delay time increases in this condition which
indicates that the pressure signals are not similar and the three-phase flow is more random and stochastic. The large
bubbles are easier to form when observing the flow images. The time-frequency-amplitude spectrums are obtained and it is
found that the three-phase flow has the lower frequency and the higher energy amplitude with an increase in the L/S ratio,
which contributes by the bubble coalescence. This work gives a theoretical basis for the further study on the effect of the
flow dynamics on the carbonation reactions.
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Fig.2 Typical flow patterns of the bubble column
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Fig. 4 Diagram of probability density analysis results
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