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Fig. 1 XRD patterns of alumina dust from calciner in alumina

refinery
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Fig. 2  Effect of roasting temperature on particle size
distribution rate (a) and XRD patterns of roasted alumina dust
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Fig. 3 Effect of roasting temperature on adsorption capacity
(a) and removal rate (b) of organics for roasted alumina dust
(Adsorption time 2 h, temperature 45 °C; roasted alumina dust
15 g/L; sodium aluminate solution p(Na,Oy)= 220 g/L, 04=3.0,
sodium humate 355.2 mg/L)
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Fig. 4 Effect of alkali soda concentration on adsorption
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Fig. 5 Effect of time on adsorption capacity of roasted

alumina dust (Temperature 45 ‘C; roasted alumina dust 15 g/L,

alumina dust roasted at 600 ‘C; sodium humate 274.6 mg/L;

sodium aluminate solution: p(Na,O,)=220 g/L, 0,=3.0)
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Effect of adsorption temperature on adsorption
capacity of roasted alumina dust (Adsorption duration 2 h;
roasted alumina dust 15 g/L, alumina dust roasted at 600 C;
sodium humate 274.6 mg/L; sodium aluminate solution:

p(Na,0,)=220 g/L, 0,=3.0)
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Table 1 Effect of roasting temperature on surface properties of roasted alumina dust

Experiment Roasting Contact angle/(°)

>/ w/ Surface free energy/

No. temperature/C  Glycerol  Diiodomethane ~ (mN'm™')  (mN-m) 5 (mN-m™)
1 500 26.63 18.69 38.09 18.27 0.48 56.35
2 600 28.28 18.37 38.49 17.15 0.45 55.74
3 700 27.15 18.49 38.24 17.92 0.47 56.17
4 800 27.48 18.41 38.33 17.72 0.46 56.05

Testing temperature is 25 C.
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Fig. 7 FTIR spectra of roasted alumina dust before and after
adsorption: a—Sodium humate; b—Alumina dust after roasted

at 600 ‘C; c—Roasted alumina dust after adsorption
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Fig. 8 Simulation results of second order equation of roasted

alumina dust adsorption
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Fig. 9 Adsorption results of roasted alumina dust simulated

by Weber and Morris equations
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Removal of sodium humate from sodium aluminate solution by
adsorption with alumina dust

LIU Gui-hua, CHEN Bin-bin, QI Tian-gui, ZHOU Qiu-sheng, PENG Zhi-hong, LI Xiao-bin, DONG Wen-bo

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The removal of organics from sodium aluminate solution will significantly improve alumina quality and
production efficiency. The removal of sodium humate with alumina dust was investigated by detecting total organic
carbon, contact angle and analysis of X-ray diffraction and infrared spectra. The results show that roasted alumina dust is
in poor crystallization in the range of 500~800 “C for 0.5 h. The alumina dust roasted at 600 ‘C performs the greatest
adsorption capacity and adsorption rate. Moreover, the concentration of alkali soda and duration have remarkable effect
on removal in sodium humate. A maximum adsorption capacity can be found at 45 ‘C within temperature range of
30~65 “C. The results also indicate that alumina dust roasted at 600 ‘C is more hydrophobic and more difficult to be
solvation relative to alumina dust roasted at 500, 700 and 800 “C. The physisorption is predominant in addition to some
occurrence of chemisorption. The adsorption kinetics mechanism satisfies second order equation, the adsorption is
controlled by chemisorption and mainly occurs in the form of surface adsorption. All results provide an economical
method for separation and richness of sodium humate from sodium aluminate solution.

Key words: alumina dust; roasting; sodium aluminate solution; sodium humate; adsorption
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