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Experimental Study on the Underflow Mass Concentration of Unclassified Tailings Discharge
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Abstract: In order to study the influences of ultrasonic frequency, power and application time on the underflow mass
concentration of unclassified tailings discharge, ultrasonic technology was introduced to explore the effect of ultrasonic coupled
with mud layer on the underflow mass concentration and sand discharge of thickener. Firstly, the directivity of ultrasonic in
unclassified tailings slurry was analyzed by MATLAB software, and the optimal frequency range of ultrasonic wave was
selected. Then, the optimal frequency of ultrasonic was further determined by interpolation fitting method. Finally. the optimal
frequency, power and application time of ultrasonic were calculated through the interaction of factors, and verified by support
vector regression model. The results show that when the ultrasonic frequency is 28 kHz. the propagation directivity in the
thickener is better. Under suitable ultrasonic conditions, ultrasonic has a significant effect on increasing the final mass
concentration of unclassified tailings slurry. The optimal operating conditions of the ultrasonic for flocculation settlement of the
unclassified tailings are as follows: after the natural settlement of the unclassified tailings for 1 min, the ultrasonic frequency is
28 kHz. and the ultrasonic power is 100 W,
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Fig.1 Model of transducer sound source
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Fig.2 Directivity distribution of ultrasonic at different frequencies
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Fig.3 Directivity distribution of ultrasonic waves with three kinds frequencies
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Fig.4 Working principle of ultrasonic test device
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Table 1 Wavelength of ultrasonic in water and solid
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Fig.5 Underflow mass concentration under

different parameters of ultrasonic
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Fig.6  Variation of the settling height of tailings with time
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Table 2 Estimates and confidence intervals of coefficients
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Fig.8 Response surface of the influence of ultrasonic

power and frequency on underflow mass concentration
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