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Characteristics and Mechanism of Sodium Removal by the Synergistic Action of

Flue Gas and Waste Solid

YI Yuan-rong'?, HAN Min-fang'

(1. School of Chemical and Environmental Engineering, China University of Mining and Technology ( Beijing) , Beijing 100083, China;
2. College of Resources and Environmental Sciences, Xinjiang University, Urumqi 830046, China)

Abstract: The carbon dioxide (CO,) in flue gas was used to remove the sodium in the red mud (RM), a kind of alkaline solid waste
generated during alumina production. The reaction characteristics and mechanism of sodium removal by the synergistic action of CO,
and RM were studied with different medium pH, reaction time and temperature. It was demonstrated that the remove of sodium by RM
was actually the result of the synergistic action of sodium-based solid waste in RM with the CO,-H,0 and OH™-CO, systems. The
sodium removal efficiency was correlated with pH, reaction temperature and time. The characteristics of RM before and after sodium
removal were analyzed using X-ray diffractometer (XRD) and scanning electron microscope (SEM), and the results showed that the
alkaline materials in the red mud reacted with CO, and the sodium content in solid phases decreased significantly after reaction. The
sodium removal efficiency could reach up to 70% with scientific procedure. The results of this research will offer an efficient way for
low-cost sodium removal.

Key words :flue gas and solid waste; synergistic action; sodium removal; alkalinity; reaction characteristics
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Fig. 2 XRD analysis of the red mud before and after sodium removal
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Fig. 3 SEM analysis of the red mud before and after sodium removal
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Fig. 4 Variations in sodium removal efficiency at different reaction temperatures
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F2 TRBEEETH Ko, tHE>

Table 2 Calculated values of K, at different reaction temperatures

R/ C 0 10 20 30

50 60 70 80 90

1Ko, -1.11 -1.27 ~1.41 -1.52

-1.62

-1.71 -1.78 -1.85 -1.9 -1.94

3.4 pH 5Bk BN LA
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(4). pH BB TR ALR) OH - 8% R4 A: il T 5%
LW COZ M KRB Na®™ Hi% 5 CO2 =44
i Na,CO, , N T 4E OH ™, Fe iU CO2 ™ IR 5 4%
1o, DA B AR A 5 i, THAE O I AR
Wit % | VR R BRI S, pH AR, OH ~ ITH FEAIE
RN R (6) M4 #EAT, HCO, ¥ JBE 14 K, [R) it w1k
W AR R VA L7 28 T HCO, fdi75 pH 8 ~7 Ky
HCO, ¥R A, sk R ik B i k.

70 /
60

50 | —

pH

6 [ pH ZM4THIAEMEL

Fig. 6 Variations in sodium removal efficiency at different pH
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