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Abstract: Acidophilus bacteria desulfurization column leaching was used to explore the effect of the desulfurization of
metal sulfide ore and the feasibility of inhibiting the spontaneous combustion. The ore surface of the desulfurization of
ore with different particles sizes and the kinetics of desulfurization were analyzed. The results show that the bacterial
desulfurization rate is inversely proportional to the ore particle size. The desulfurization rate achieves the maximum of
22.56% when the ore particle size is 3mm. The sulfur content of the ore surface reduces from about 43% to 15% or less.
The surface desulfurization rate of 6 groups is 65%. The ore surface is eroded severely after the desulfurization reaction.
The internal diffusion influences the desulfurization reaction most, followed by the chemical reaction.
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Table 1  Chemical composition of ore sample (mass
fraction, %)

Fe S SiO,
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Table 2 Chemical composition of 9K medium

Composition Concentration/(g'L™")
(NH,4),SO4 3.0
KCl 0.1
K,HPO, 0.5
MgSO,7H,0 0.5
Ca(NO;3), 0.01
FeSO,7H,0 442
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Fig. 2 Schematic diagram of desulfurization test device
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Table 3 Scheme of bacterial desulfurization test

Column No. pH  Solution injection rate/(L-m >h ') Ore particle size/mm  Mass of ore/g  Volume of bacteria solution/L
1 2.0 480 1-3 1508 5.0
2 2.0 480 3-5 1496 5.0
3 2.0 480 57 1523 5.0
4 2.0 480 7-9 1520 5.0
5 2.0 480 9-11 1518 5.0
6 2.0 480 11-13 1503 5.0
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Fig. 3 Changes of sulfate concentration with time
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Fig. 4 Changes of electric potential in solution with time
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Fig. 6 Ore surface morphologies before (a) and after (b)

bacterial desulfurization

Element  w/% x/% @
S (0] 13.73  28.73
Si 0.59 0.71
S 43.21 4511
Fe 4246 2545
Total  100.00 100.00
Fe Fe
osf_ b .
0 5 10 15 20
Energy/keV
Element  w/% x/% (b)
(0] 53.66 7572
S Si 2.81 2.26
S 14.79 10.41
Fe 28.74 11.62
Total  100.00 100.00
0]
Si ke
Fe . . X
0 5 10 15 20

Energy/keV

B 7 A0 B T e A R I REE
Fig. 7 Energy spectra of ore surface before (a) and after (b)

bacterial desulfurization
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Fig. 8 Desulfurization reaction of ore block
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Table 4 Regression of kinetics parameters

Correlation
Column . ) Regression
Ay A coefficient with ¢
No. — coefficient
VA, VA,
1 8037 -220.2 0905 0.850 0919
2 9002 -225.1 0935 0.875 0.950
3 8592 -1349 0942 0.891 0.950
4 8441 29.5 0.974 0.937 0.975
5 7687 268.7 0977 0.963 0.980

6 21111.578 88.883  0.991  0.961 0.991
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Fig. 9 Curves of reaction kinetics parameters: (a) Column 1; (b) Column 2; (¢) Column 3; (d) Column 4; (¢) Column 5;

(f) Column 6
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