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Screening of Cyanide-resistant Carbonate Mineralizing Bacteria and
Study on Its Solidifying Effect of Cyanide Tail Residue
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(School of Energy and Environment, Inner Mongolia University of Science and Technology.

Baotou 014010, Inner Mongolia, China)

Abstract: One highly efficient mineralized bacterium was isolated and screened from tailing slag of cyanide-
bearing gold mine, which was identified as bacillus. sp by 16S rDNA and named JK-2. Heavy metals in
gold tailings were solidified by JK-2 induced precipitation of calcium carbonate. Solidification effect of
tailings after MICP process and heavy metal fixation rate were investigated. Products of MICP process were
analyzed by SEM, XRD, FT-IR and other characterization methods. The results show that JK-2 can
effectively solidify gold mine tailings, and unconfined compressive strength of cured body rises with increase of
binder concentration, which the highest is up to 0.72 MPa. Lead in fixed gold tailings is transformed into
carbonate binding state. Fixed rate of Pb and Cr in tailings is 88. 7% and 63. 5% respectively. SEM shows that a
large number of crystals are formed after curing, and FT-IR spectrum shows that CO,” exists in solidified
products. According to XRD, solidification products are mainly calcite and spherical aragonite.
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Fig. 1 Diagram of simulation device for

curing experiment
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Fig. 2 SEM morphology of strain JK-2
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Fig. 7 Fixation rate of heavy metals in tailings

during MICP process
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Table 1

solidified tailings under different conditions

Unconfined compressive strength of

Fha e L Aub T 7] Tt ] BRA0 5 FH1H/
(mol + L™1) d MPa MPa
5 0
0 0
10 0
0.21
5 0.195
0.18
0.5
0.49
10 0.525
0. 56
0. 39
5 0.415
0. 44
1.0
0.75
10 0. 720
0. 69
(©) Ca  Element Content/%
C 10.74
0 39.80
Mg 0.76
Al 1.05
Si 3.87
Ca 40.47
Mn 1.29
Fe 1.71
(0]
SiAu
C A
nM Mn Fe
10 um e -
0 2 4 6 8 10
E/keV
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Fig. 8 SEM microstructures of gold mine tailings (a),solidifying tailings (b),

and EDS diagram of solidified tailings (c)
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and after curing
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Fig. 10 XRD patterns of tailings before

and after treatment
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