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Table 1 Main chemical composition of arsenic-containing material %
Fe As S Si Ca Zn Cu Sn K HAth
22.33 19. 48 16. 24 15.32 2.01 2.54 1.07 0.33 0.18 20.15
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Fig. 1 XRD pattern of arsenic-containing material
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Fig.2 Eh-pH diagram for the As-Fe-S H, O system at 25 C
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leaching rate of arsenic
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Fig. 4 Effect of leaching temperature on

leaching rate of arsenic
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Fig. 6 Effect of leaching time on leaching rate of arsenic
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Table 2 Chemical composition analysis results of leaching residue %

Fe As S Si Ca Al Zn Cu Sn oAl

20.12 1.52 7.03 13.42 2.32 0. 85 2.76 1.31 0.41 43.31
1 1—H3(Si0,)
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33— HH (CuFeS,)
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Fig. 7 XRD pattern of leaching residue
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Fig. 8 Comparative SEM images before (a)

and after (b) leaching
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Fig. 9 Relationship between arsenic leaching rate

and leaching time at different temperatures
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Fig. 10  Fitting curves of different kinetic models at different temperatures
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Table 3 Fitted linear equations and correlation coefficients of different kinetic models

1—(A—)¥3 =kt

1—(A—) V3 =kyt

e AL B R LA R R’

313 y=0.001 28x+0.026 3 0.993 77 y=0.000 692x+0.011 66 0.995 5
323 y =0.002 26x+0.055 71 0.993 35 y=0.001 33x+0.022 17 0.995 9
333 y =0.004 46x+0.093 58 0.993 26 y=0.003 34x+0.006 95 0.996 5
343 y=0.003 44x+0.067 19 0.991 88 y=0.002 23x+0.016 74 0.996 3
353 y=0.002 61x+0.071 26 0.984 02 y=0.001 58x+0.028 1 0.990 1
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Fig. 11 Fitting curves of JMA model at different

temperatures

®4 AEABETIMAZEENESH
Table 4 Fitting parameters of JMA model at
different temperatures
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Fig. 12 Relationship between In[ —In(1—x) ] and In ¢ at
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Fig. 13 Arrhenius curve arsenic removal reaction

via alkaline leaching with air oxidation
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liquid volume to solid mass ratio of 2 : 1,and stirring speed of 800 r/min, the dealkalization rate of the
tailings reaches about 85%, with the Na, O content in the residue reduces to less than 0. 6%.
Meanwhile, the process ensures relatively low removal rates for vanadium and chromium. The findings
of the study can serve as a technical reference for the comprehensive resource utilization of vanadium
extraction tailings.

Key words: vanadium extraction tailings; calcium oxide; dealkalization; calcification transformation;

resource utilization
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Removal of Arsenic from Arsenic-bearing Solid Waste by Air Oxidation
in Alkaline System and its Kinetics
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Guilin 541004 ,China;
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Abstract: The leaching of arsenic with air oxidation method in an alkaline system was studied. Based on
the results of thermodynamic analysis, the influence of different factors on the leaching process was
investigated. The leaching residue was characterized by XRD and SEM, and the leaching kinetics was
discussed. The results show that under the optimized conditions of initial NaOH concentration of
2 mol/L,leaching temperature of 60 °C,liquid volume to solid mass ratio of 10 mL./1 g,and leaching
time of 168 h,the arsenic leaching rate reaches 91.9%. The leaching rate of As is jointly controlled by
diffusion and chemical reactions, with apparent activation energy of 83. 41 kJ/mol. The method can
achieve the purpose of arsenic removal under normal pressure in an alkaline system and has certain
value for promotion and application.

Key words: arsenopyrite;arsenic-containing solid waste;arsenic;oxidation;leaching;removal



