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ABSTRACT Objective: To investigate the growth and the leaching residue of Bacillus spp. Methods: The target species were isolated
and identified by 16S rDNA electrophoresis. Traditional method was used to detect their growth characteristics. Leaching properties of
three types of slags were analyzed. Results: The spherical form of the microbial plants is flat and the gram stain G+. The organism is
movable, solitary, with an optimum growth temperature of 30 C, an optimum pH of 3, a facultative type of metabolism and a salinity tol-
erance of 4%; The microbial oxidase is negative and catalase positive. By molecular biology analysis, it was identified that this indige-
nous microorganism belongs to Bacillus spp. An optimistic result was attained under the conditions of 5 % of microbial inoculum and the
medium pH 3: the leaching rate of Cd was 90.4 % in the sediment. The optimum results can be found in the other two slags. Conclusion:
Bacillus spp. can be applied in the leaching of Cd in slag.

Key words: Bacillus spp.; Identification; Leached residue; Bio-leaching

Chinese Library Classification(CLC): Q939.99, X172 Document code: A

Article ID:1673-6273(2012)02-256-06

DNA
o, 16S rDNA
02 .
' [3JO ) 1
“ 3 1.1
. 8 9K (NH,),S0, 3.0g KCI 0.1g K,HPO, 0.5g Mg-
S0, 0.5g Ca(NO,), 0.01g FeSO, 7H,0 44.1g.
. o 1000mL 1 1H,SO, pH 2.
9K +1.2 % pH 3 9K
[710 [8] N
1.2
o, pH 6.5 .

N Zn Pb Mn.Cd Cu
62350mg/kg.29530mg/kg. 7650mg/kg . 4530mg/kg  830mg/kg

o

oy _ 1.3
* 2010TF1012
1965-
A Tel: +86-15173250695,E-mail: wqxt1221@yeah.net

( 2011-05-28 2011-06-23)



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.2

JAN.2012 . 257 -

9K
1.2% o °
1 : 10g 100 mL
30C 5d o
100mL 900mL
10",102,10°,10%,10°,10°,107,10°* . (2
9K
o 30C -(3) 3-4d
100 mL
9K 30°C . @)
R I mL 30%
1 mL 15%
-20°C -
1.4
(1 1%
o 3-5
o 10s
10-60s 60s
2) 3-5
3%
12
1.5
100mL 9K 250mL
pH 3 5
%
120r/min Cd.Cr.Cu.Pb.Zn
0.5¢  100mL
10mLHC1
120-140°C SmL ISmL  HNO,
10mLHF
) 2mL HCIO,
ImL  HNO,
50mL, Zn Pb . Cd . Cu.Cr
15% °
1.6

1. DNA 13l
1 5% 100ml 9K
500mL 72-96 o
2 : 120001/min 10min
2.DNA
pH 8.0 TE 10 m
mol/L Tris-HCL;l m mol/L EDTA
50 mmol /L Tris-HCL:5 m mol/LEDTA pH 8.0
37°C (0.5-1 mg/mL) 30min 60°C SDS
(10%-20%) 1-2%, 10min -20C .
65C 20mg/mL
K - - 12000 r/min Smin
- 12000 r/min Smin
50pg/mL  RNA 10min 1/10
3mol/L pHS5.2 2 70%
DNA TE o
3.PCR
16Sr DNA N
Yin H. Q" 5 (
) 50 pL TE
buffer PCR 99 C 5 min,
DNA PCR 5 PCR
MI3F MI3R MI13F (5-ATT TAG
GTG ACA CTA TAG-3') M13R (5'-TAA TAC GAC TCA CTA
TAG GG-3'), PCR 16S
rDNA MI3F MI3R
2.1
30C 3-5
o 9K 3-5
1-2mm 1A . 9K
N IB .
1C .

Fig.1 Cultural features and pictures in scanning electron microscopy of microorganism
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Fig.2 Influence of temperature on growth of strain
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Fig.3 Influence of pH on growth of microorganism
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Fig.4 The oxidation curve of Fe* —Fe*
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Fig.5 The growth of microorganism on the different organic medium
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Fig.8 Phylogenetic relationships among related aeidophilic heterotrophes based on analysis of I6STRNA gene sequences
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Table 1 The result of different kinds of slag in Indigenous microorganisms
Sediment
Cd Zn Cu Pb Cr
17.89g/kg 17.1 g/kg 0.02 g/kg 0.478g/kg 0.21 g/kg
Heavy metal content
22.5% 19.3% 0 5.6% 0
Water leaching rate
49.3% 29.8% 0 71% 0
Acid leaching rate
) 90.4% 68.0% 12.96% 27.5% 99%
Microbial leaching rate
Water quenching slag
0.077g/kg 43.95 g/kg 0.78 g/kg 6.89 g/kg 0.16 g/kg
Heavy metal content
) 40.7% 3.3% 0 2.7% 0
Water leaching rate
47.3% 5.7% 0 5.5% 0
Acid leaching rate
78.7% 19.7% 17.1% 13.6% 74.33%
Microbial leaching rate
Fuming furnace slag
0.113g/kg 28.3 g/kg 0.88 g/kg 49.43g/kg 1.3 g/kg
Heavy metal content
) 7.1% 1.3% 0 0.03% 0
Water leaching rate
) . 21.4% 2.7% 0 0.04% 0
Acid leaching rate
) ) ) 49.7% 22.4% 12.3% 4.3% 20.4%
Microbial leaching rate
Cd.Cr 90% 4
Cd 78.7% .Cr
74.33%. Cd 1
49.7%.

30C
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