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Abstract: [Objective] Three different environmental samples were mixed and inoculated into
100 mL fresh medium containing 1% pyrolusite and 1% pyrite. After enrichment we got
bioleaching microflora. [Methods] Obtained microorganism consortia were used to leach py-
rite and low-grade pyrolusite. Non-inoculation system was conducted as control group. [Re-
sults] Series of parameter were monitored during the process, including dynamic of consortia
construction, pH value, leaching ratio of manganese, and XRD analyze of leaching residual.
Leaching ratio of manganese was 92.48% after 15 days cultivation. And it was much higher
than control group (40.34%). Within microbial consortia, Thiomonas sp. was the dominant
species and its proportion increased from 2% to 93% of the consortia. Value of pH was de-
clined from 4.0 to 2.5 in experimental group. Jarosite was observed in bioleaching residual.
[Conclusion] Decrease of pH value and formation of jarosite indicated abundant sulfuric acid
produced by bacterial metabolism. Result suggested that increasing bioleaching ratio of pyrite
and pyrolusite due to dissociation of pyrite and decline of pH value by bacterial activity. This
study could provide the basis for the further research of bioleaching mechanism and improve-
ment of industrial art of low-manganese ore mineral resource.

Keywords: Microorganism consortia, Pyrite, Pyrolusite, Bioleaching, 16S rRNA clone library
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W2 LW, i, F kWA
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(Acidithiobacillus thiooxidans) . %8 {k IV 2k 442 AT
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BRI YRS R A . SRR L A TR
A R AT RS H TR AR S i R
R & TR R O g e 2 O (E B A
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Ak, AN R A A AR TS
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O YRR O AL h B 77 5L v AT AR W T R
AEAR, BT R BE Y R T B 3L [R]iR
TR B R T AR A AR A AR R L A
LAY AT, Dt — SRR s A My PR B R A
FHAIL AT A AR ah AL R A (4 AR 006 4 T 24T
A

1 ES
1.1 #HERERT ARD S

FHT A TR S 0URE i 200 3 2= g 18 e
PR PIAIAES RH10 A1 RH18 LA b4 i 7Y
BBERT 1L A HIQIY (3 1), Sl ) B
B R A 43 i B H AL 758 2 S R TR
WEFP R ZRine 1L, HEER R 2 R,
R RO EER D, HRR S U 15%, B
R R B 2078 30%,

*1 MEHRER

Table 1 Information of the environment samples

FE Hh PR B R R oH /I
Samples Location Elevation (m) Temperature (°C) Note
RH10 24°57.066N/98°26.186E 1456 47.1 3.05 WHEH 2
RH18 24°57.072N/98°26.161E 1452 42.0 3.39 2Rk T ik
HJIQJY 40°09.45N/118°17.15E 842 30.2 7.18 ZRIEH 1L

=2 WAETERERS

Table 2 Chemistry of composition of the ore

%y /¢ B % /¢ B
Element Pyrolusite (%) Pyrite (%) Element Pyrolusite (%) Pyrite (%)
Mn 15.010 2.450 Zn 0 0.008

Si 23.350 20.790 Ni 0.006

Fe 4.720 29.440 K 0.091 0.300
Ca 3.160 5.360 Na 0.089 0.148

P 0.079 0.044 Pb 1.430x10°° 1.950x10°
Al 5.080 0.760 Cd 2.625x10°7 2.360x10°°
Mg 1.518 2.298 Ti 0.118 0.023
Cu 0 0.008 S 0.004 35.650

http://journals.im.ac.cn/wswxtbcn



1554 s E R

2012, Vol.39, No.11

1.2 EFEMD REFREH
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2.2 XRD ##h

Tz R R s — 25, K 3 St
155 XRD (K3, [ 3A A AHZ 5H0E0 1K
R, Wt SEE AR, B Rk
T i 4 [KFes(SO4)2(OH)e], 11 F K12 iR R P A
FETEECEIERIN, R rhid s imekn™ (1% 3B).
2.3 ARRGATEAFEBART L

MR 4 IR 0L 5. 12, 18 R)MFRS
FRHREL DNA, 730557 16S rRNA LK 7a i SC

J o AT A AT A RIR il PR LT ) il L) el R 4
B 16S rRNA JEPEIMI P25 R, FARLE KT 97%
() B SE R S — A3 2R BT (OTU) . Kl 71
F1Y 16S rRNA JLH T £ % GenBank, 3k1%
¥ %15 (JQ650527-JQ650544), H-H v REKE
B, S5 4 FoR

BRURRET 4 DRI REE A 18
A~ OTU, 34 OTU, 44> OTU, 44> OUT, #WhR
AR ZR P SRR R B e At 3 R

3 XRD ##iR k5% iEES
Fig. 3 Residual constituent of leaching solution by XRD
T 2-Theta FRATHT M ABEARAR. A A0TR R - H 2k (Jarosite); B: [ 4R1E H - #0200 (Pyrrite).
Note: The abscissa (2-Theta) on behalf of angle of diffraction. A: Jarosite in bioleaching solution; B: Pyrite in leaching nature solu-

tion.
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Fig. 4 Phylogenetic tree of microflora enrichment system
VE: G NS5 P B A AR 91 5 FNZ TR TE SO T 4 L, 3 5 RO IR TR L, ARGS9 H] 22 5.
Note: The numbers in the brackets are accession numbers and proportion in the clone library. The numbers at the nodes are bootstrap
values. Distance scale represents the number of differences between sequences.
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Fig. 5 Mcroflora proportionate relationships in the 4 phase of leaching process

Note: A: 0d; B:5d; C: 12d; D: 18d.
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Table 3 Analyses of the community diversity in bioleaching process

Tiﬁf}id) OTUs Domi{iﬁiecies Simpson (D) Shannon (H) Evenness Chao 1
0 18 Pseudomnas sp. (72%) 0.4100 1.630 8 0.56 29.0
5 3 Thiomonas sp. (81%) 0.664 6 0.5858 0.53 3.0
12 4 Thiomonas sp. (70%) 0.507 4 0.885 3 0.64 5.0
18 4 Thiomonas sp. (93%) 0.855 8 0.342 6 0.25 4.0

T TERESCZEARY OTUs i ] DOTUR #4538, JH4R#E OTUs i1 Simpson (D). Shannon (H). evenness and Chaol.
Note: OTUs of the clone library were determined using the DOTUR program. Simpson (D), Shannon (H), evenness and Chaol indi-

ces estimators were calculate using the OTUs data.
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42 ., i Ferritrophicum radicicola J& HA W2k &k
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wHaE R Fe¥ M SO, Fe Stk R iy
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