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Fig. 3 Effect of stabilizer system on stability of simulated

arsenic bearing solid waste
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Table 1 Specific surface of Fe powder at different ball-

milling time

Time/min Specific surface/(m*g ')
0 12.51
15 15.23
30 15.31
45 15.94
60 13.36
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Table 2 Specific surface of MnO, at different ball-milling

time
Time/min Specific surface/(m*g ")
0 0.61
60 36.15
75 41.31
150 35.78
240 39.33
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Fig. 8 Particle size distribution of Fe powder before and after

ball-milling
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Fig. 9 SEM images of Fe powder before(a) and after(b) ball-
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corrosion: (a) Fe powder before ball-milling; (b) Fe powder
after ball-milling; (c) Ball-milling Fe powder after acidic

corrosion
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Fig. 11 XRD patterns of ball-milling Fe-MnO, stabilizer after
acidic corrosion: (a) Ball-milling Fe powder after corrosion;

(b) Ball-milling Fe-MnO, after corrosion
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Fig. 12 SEM images of Fe-MnO, and ball-milling Fe-MnO, after acidic corrosion and adsorption of arsenic: (a) Fe-MnO, after
corrosion; (b) Ball-milling Fe-MnO, after corrosion; (c) Fe-MnO, after adsorption of arsenic; (d) Ball-milling Fe-MnO, after

adsorption of arsenic

AN T Tk P R S AR JEE b RS B S
SEM %

Fig. 13 SEM images of different ball-milling
stabilizers after corrosion and adsorption:
(a) Ball-milling Fe powder after corrosion; (b)
Ball-milling Fe-MnO, powder after corrosion;
(c) Ball-milling Fe-MnO, powder after

adsorption
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Stabilization of arsenic bearing solid waste with
Fe-MnOQO, activated by mechanochemical process

XU Hui', MIN Xiao-bo" %, LIANG Yan-jie"?, WANG Yun-yan'?

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Chinese National Engineering Research Center for Control and Treatment of Heavy Metal Pollution,

Central South University, Changsha 410083, China)

Abstract: The simulated arsenic bearing solid waste was prepared, and the parameters of stabilizer, mole ratio of Fe and
Mn, dosage of stabilizer and ball-milling time for the stabilization effect were optimized. The results show that the
extraction toxicity of arsenic decreases from 51.45 mg/L to 2.36 mg/L under the optimized conditions of stabilizer of
Fe-MnQO,, mole ratio of Fe and Mn of 0.4:0.6, stabilizer dosage of 8% and ball-milling of 1 h, which is lower than that of
identification standards for hazardous wastes-identification for extraction toxicity (GB 5085—2007), and the stabilization
of arsenic is accomplished. Stabilization mechanism of arsenic bearing solid waste with Fe-MnO, activated by
mechanochemical process was investigated with XRD, SEM-EDS, particle size and specific surface analysis. Because of
the synergistic action of mechanochemical process and MnQ,, the surface corrosion process of zero-valent iron powder is
accelerated and large amount of ferrihydrite material absorbing arsenic effectively forms. Therefore, highly effective
stabilization of arsenic is achieved.

Key words: arsenic bearing solid waste; stabilization; mechanochemical process; extraction toxicity
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