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Abstract; Many studies focus on the oxidation of arsenopyrite which results in the formation of acid mine
drainage (AMD) rich of As, but effects of pH and Fe** on arsenopyrite bio-oxidation are rarely availa-
ble. A strain of Acidithiobacillus ferrooxidans (A. f. ) isolated from the AMD of Dabaoshan and a mineral
arsenopyrite were used to study the bio-oxidation of arsenopyrite. Experiments were designed to compare
the difference between abiotic oxidation and bio-oxidation of arsenopyrite in pH2. 00, 3. 00 and 3. 50 with
or without additional Fe’* conditions in a period of 30 days. The concentrations of As ion, Fe’* and pH
values during the experiments were determined The results showed the lower original pH value the higher
concentration of As ion in the result solution of bio-oxidation without additional Fe’ . The concentration
of As ion in the result solution of the original pH2. 00 is about 15 times of that in the original pH3. 50. A

lower pH value can accelerate the bio-oxidation of arsenopyrite. The additional Fe** can keep the pH val-
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ue of bio-oxidation solution in a condition of lower than 4. 00, which promotes the bio-oxidation of the ar-

senopyrite and concentration of As ion in the result solution. The results indicate that adding some alka-

. . . . . . . . 2+ .
line substances in the acid mine drainage to increase its pH value can reduce its Fe™ " concentration, de-

crease the bio-oxidation rate of arsenopyrite and reduce the concentration of As ions.
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Table 1  Concentrations of As ion and
Fe’* in the experimental solutions mg - L'
X Y-2 Y-3 Y-3.5
i/ d 2 : 2
As BT Fe't As BT Fe’t AsBET Fe't
1 159.7 80.1 47.9 3.285 37.1 2.97

223.0 119.3 54.25 0.835 42.05 0.48
371.3 216.75 62.85 3.67 48.6 0.8l
11 616.5 357.6 80.0 5.9 53.5 1.9
17 430.5 98.1 39.0 1.7 458.0 261.2
23 387.0 91.35 631.5 272.1 52.5 5.85
30 847.5 506.5 239.0 51.2 57.0 9.0

‘ FeWY -2 FeWY -3 FeWY -3.5
Ifral/d 2
As BSF Fe*t  As BT Fe’* As BT Fe*?

1 355.85 3850 148.4 3435 288.65 3430
3 575.0 4345 322.4 4110 479.3 3915

765.0 4494.5 648.5 4199 637.5 3947
11 1142.0 8260 1274 8705 931.5 7165
17 1308.0 8690 1341 8725 898.0 7385
23 1693.0 9460 690 7475 969.0 7930

30 1168.0 6980 1878 9090 1436.0 7 865
FeY -2 FeY -3 FeY -3.5

As BF Fe?* AsBEF Fe*t AsBEF Fei*

1 261.25 3435 144.1 3620 57.9 3830
427.9 3885 321.8 3725 175.25 3820
684.0 4303.5 637.0 4132 374.3 3093

11 1138.5 8195 1104.5 7835 472.0 4813.5

17 1165.0 8180 1029.5 8065 1508.54 709.5

23 1340.5 8500 1212.5 8275 1581.03905.5

30 1564.5 8625 1419.0 7865 2550.5 5510
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Table 2 The pH values of the experimental solutions
KE/d 0 1 2 3 4 5 8 12 18 24 30
Y-2 2.00 3.76 3.52 3.32 3.25 3.06 2.72 2.33 2.07 2.09 1. 89
FeWY -2 2.00 3.40 3.30 3.26 3.25 3.19 3.14 2.90 2.70 2.54 2.40
FeY -2 2.00 3.41 3.38 3.34 3.28 3.28 3.17 2.92 2. 64 2.45 2.34
Y-3 3.00 7.41 7.27 7.23 7.21 7.21 7.12 6.85 6.71 6.73 5.13
FeWY -3 3.00 3.63 3.57 3.49 3.44 3.39 3.3 2.94 2. 66 2.55 2.36
FeY -3 3.00 3.67 3.49 3.35 3.26 3.36 3.26 2.96 2. 68 2.56 2.39
Y-3.5 3.50 7.54 7.39 7.31 7.30 7.29 7.24 6.97 6. 88 6.91 6. 80
FeWy -3.5 3.50 3.65 3.48 3.41 3.36 3.37 3.22 2.98 2.73 2.68 2.48
FeY -3.5 3.50 3.60 3.50 3.45 3.35 3.05 2.54 2.15 1.97 1.85 1.78
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