B oK M B 23 (2); 156162, 1983
Acta Microbiologica Sinica

ERAHET EMEEDTE
2RE kXN BER 4%

CohE B £ B RN, 450

M T R A Sy B S B L BRBRAT B T-185, KAUT Thiobacillus ferro-

oxidans, BT HERE [EAA AT .

B RS ML (Cu, Fe, pH) SHIBIMERHEX. HAEh T RAE(RRET)
HENSET AR ENEMENT AREOHEER, ARcFEREARETRAYHE
H( R T CubeS, R FeS,); WE N ME BRAN RT3 0 ; S0 o OB B HERE
PR EE SERRE R A A BT T R,

B 4 S D) 4 R 0 B B B LA AR S B B 40 R A 5, B M MR R 7F

FAALER i 5 ik — W 5o

HHFT (CoFeS) BT RERMAET
M, EEENSHT Yz —, BEXERER
BT o KBRSART BRI R
W EAE T ELRy A RS EBER,
KA W BRI R R SR
ERY, BHEEEER, CIHETNBE
e Gk bR LD A R ORI T A
B P EA AR X T HE AR E,

RETEEBREUEMET HENRE
R, RS RET AR
B SRR RS RRT W EREY
HILEHRZE R

MR A ik

(—) EHHENE

W, FRMET ERENEREFKSHR
PRSEEEARSEERN T-185 B, L
FRATEWATE (Thicbacillus  ferrooxidans),

M. H—EEnnEREReL 1—
12,000 /50 (B AL 301 BIBLLHL), FF EE
W, PHZ.0 BR{LKBE% 3 I RBIERK,. &R
Eik (Fe't) BB FPRER —EBIRKE,

B ERREN ARERENN PH2.0 0

Leathen HEFH™!, HIBMERGR B MM (1:1
H,50,},

(=) BRI

ALRA AR RMARICRA B8 A,
A ERTHEREEANY (MR C) MTHE
HE (MRRERP), EEEETWHRT, 8/
8 BRAFBAKE, AE% RBAVKE.B
T EAIRESLOr BIRRLE P-A, G-A, P-B, G-B,

HROERLERS REFYESHILE
1, 2 (IR SHTBUR Do

%1 BRETERH(%)

Table 1 Main compositien of the samples(9%)

[=]
%ampt::l Cu | § |Fe |SiO0; |ALO,| CaO | MgO

P-A |0.449|1.30(3.12[55.89]12.49 (1.6851.251

P-B  {0.552{3.09(4.51{55.35/12.09|0.691 [1.191

G-A [0.435/1.03(3.49(51.04[11.3412,7621.728

G-B  [0.551[4.09|4.29{57.02| 14.39 [0.608{1.321
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Table 2 Mineral phase analysis of the
copper-bearing minerais(95)

ma [RERCHLRIE g g [0
Samples| foide | stphide | e | Sorhi
r-A 0.424 (0145 | 0.010 | 0.0045
P-B 0. 462 0.0500 [ 0.040 [ @.0050
G-A | 0.409 | 0.0150 | 0.011 | o.com0
G-B D. 498 0.02%s | 0.025 | 0.0035
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Fig. 1 Changes of bacteria, copper, iron and pH
in leaching sofution (P-B, —200 mesh, shaking)
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Table 3 Sulphuric acid consumption of the samples

B o, EmEE(%) HEHE(%)
Sulphuric acid Copper leached
Samples consumption (9%) (%)
P-A 6 0.7
P-B 3 21,3
G-A 8 7.3
G-B 5 19.3
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Fig. 2 Effect of acidity on bacterial
leaching of copper
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Fig. 3 Effect of particle size on bacterial

leaching of copper
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Fig. 4 Compariten of efficiency of bacterial
leaching of copper with different methods
(P-B, —200 mesh)
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Fig. 6 Scanning electron micrograph of ore surface
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H5 paAEEfEEEF(CRE AR
Fig. 5 Scapniog eclectron (secondary electron)
micrograph of ore surface (X 3960)

(a) MBIREAT (CuFeS,) (ZZ MDA LI
Selective attachment of bacteria to chalcopyrite

(CuFe8;) (left) *
(b) (a) EE FeK, $iE X S REHBER
Fe K, characteristic X-ray map of area in (a)
(e) () HAEMPXHEREHE, FHES S-Fe-Cu
X-ray energy in the left part of (a) showing rich
in $-Fe-Cu .
(d) (@) thEMMX KR, THES Si-Al-K
X-ray energy in the right part of (a)
showing rich in Si-K-Al

B7 FRRMEE SR AR
HiTER
Fig. 7 Scanning electron micrograph of attachment
of bacteria to chafcopyrite phase during different
' periods '
at 28 2 weeks b: HF 5 weeks
o ‘;'*‘QE 6 weeks ’
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Fig. 8 Chaoge of bacterial counts in leaching
solutica of polished section (static)
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THE BIOLOGICAL OXIDATION OF LOW GRADE
CHALCOPYRITE ORE

Li Yagin Cai Wenliu Chen Xiuzhu Zhong Huifang
(Institute of Microbiology, Academia Sinica, Beijing)

A strain T-185, which is similar to
Thiobacillus ferrooxidans, was isolated from
acidic mine water. It was used to study the
oxidation of low grade chalcopyrite by direct
leaching method.

The change of composition of the lea-
ching solution was related to the concentra-
tion of bacteria. The attachment of bacteria
in different leaching period were observed
by scanning electron microscope {and energy
dispersive X-ray analysis). Bacteria attached
to ore sutface selectively, especially to the

sulphide phase. The number of bacteria on
ote surfaces increases with leaching time.
The growth rate of bacteria and the rate of
ore oxidation are correlated to the surface
area of substrates. The mathematical relati-
onship between the growth rate and the
sutface area of ores was discussed.

Our investigation demostrated that ba-
cteria can leach copper directly from low
grade chalcopyrite ore by direct contact ox-
idation.
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