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Fig. 2 Schematical diagram of equipment devices

Fig. 1 Phase composition of Bayer red mud from Chinalco Henan

Aluminum Fabrication Co. Ltd.
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Table 1 Comparison of CO; absorption between original red mud and roasted red mud

izl SN GEAE B E)/min SR 8] /min BB (gkg™)
WEL (5:1) 80 180 19.78
R SRR (0025 m*h ) 80 180 19.78
BEPE#EE (200 r-min™") 80 180 19.78
W (25 C) 80 180 19.78
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PePERE#E (200 r-min™) 80 18 64.09
W (25 C) 80 18 64.09
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Fig. 3  Effect of temperature, gas flow rate and liquid-solid ratio on carbon sequestration by red mud
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CO: sequestration by red mud under coupling effect of ultrasonic wave and
mechanical agitation

NAN Xiangli, LI Fenghua, HU Enzhu *
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Abstract In this study, a new clue of CO, absorption by red mud based on the coupling effect of ultrasonic wave
and mechanical agitation was proposed, aiming to  “treat waste with waste” and efficiently utilize gas-solid industrial
wastes. Based on the previous experiments of low concentration SO, absorption by Bayer red mud, a bubbling reactor
with the coupling effect of ultrasonic wave (or cavitation) and mechanical agitation was designed, which accelerated the
low-concentration CO; absorption by red mud. The effects of roasting conditions, temperature, rotating speed of stirring
paddle, liquid-to-solid ratio, gas flow rate, and ultrasonic power on the CO, absorption by red mud were studied. The
CO; sequestration by red mud could be largely improved at the obtained optimal roasting conditions. Under mechanical
agitation alone, the optimal red-mud-based CO; absorption conditions were reaction temperature of 25 °C, gas flow rate
of 0.025 m3-h™!, liquid-to-solid ratio of 6 : 1, and agitation speed of 150 r-min™". The corresponding maximum carbon
sequestration was 71.72 g-kg™!. As ultrasonic waves was combined with mechanical agitation, the carbon sequestration

was further improved, and the optimal ultrasonic power was 600 W.

Key words  red mud; carbon dioxide; ultrasonic; coupling effect
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