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Isolation, characterization of heterotrophic acidothermophile TC-2
and its influence on bioleaching of chalcopyrite

WU Xue-ling"2, ZHU Ruo-lin', DING Jian-nan"?, JIANG Xue-mei', WEI Jiao-jiao',
LI Yun', MA Ting-ting', QIU Guan-zhou"?

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Biometallurgy of Ministry of Education, Central South University, Changsha 410083, China)

Abstract: A heterotrophic acidothermophilic bacterium TC-2 was isolated from an acid spring sample collected in
Tengchong, Yunnan, China. The gram-negative-staining cells of the strain were straight long rods, 2.0—5.0 um in length
and 0.3—0.5 pm in diameter. The temperature range for growth was from 45 °C to 70 C with an optimum temperature of
55 °C. The pH range for growth at 55 ‘C was from 1.5 to 4.0 with an optimum at 2.5. This bacterium can use a wide
variety of organic compounds to support fast growth, but can not utilize chalcopyrite as energy source. 16s rRNA gene
Analysis reveal that this strain closely relates to Alicyclobacillus sendaiensis, with over 99% sequence similarity between
each other. Co-bioleaching of chalcopyrite with Acidianus manzaensis, Sulfolobus metallicus and Metallosphaera sedula
shows that the strain TC-2 can improve leaching rates of the sulphide minerals.
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Table 1 Major chemical constituents of experimental

chalcopyrite
Chemical constituent Content/%

Cu 30.6
Fe 22.64
S 29.6
Zn 1.72
Pb 9
Si 2.1

Total 95.66

2 T HIIARLL K
Table 2 Copper mineralogy of chalcopyrite

Copper phase Distribution/%
Free copper oxides 0.57
Binding copper oxides 0.12
Secondary copper sulfide 0.76
Primary copper sulfide 29.15
Total 30.6
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Fig.1 SEM image of strain TC-2
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Fig.2 Effect of temperature on growth of TC-2 strain
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Fig.3 Effect of pH value on growth of TC-2 strain
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Table 3 Various sugar utilization of TC-2

Substrate Growth

Fructose +
Maltose
Rhamnose
Xylose
Mannitol
Glutamate
Mannose
Arabinose
Sucrose
Starch

Galactose

+ o+ + + o+ o+ o+ o+ o+ o+ o+

Glucose

Aminoacetic acid

acetic acid

Lactose
Tryptophan -
Aspartate -
Citric acid -
Glycerol -
Ribose -

= Cuif’(comml)
05} a— Cu"(TC-2)

I20I25I30I35I 40
t/d

B4 TC-2 gl xS (K3

Fig.4 Pure chalcopyrite leaching of TC-2
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hepsperidum, Ab. pomorum F1 Ab. sendaiensist™ . TC-2
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Alicyclobacillus acidoterrestris (AB059676)
Alicyclobacillus acidoterrestris DSM 3922T(AJ33631)
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Fig.5 Phylogenetic tree based on 16S rDNA sequences

S MK 2 P M i R R e AR v 43 8 ORI JTE 3R IR 2
M, RS S EREY I, 16S IDNA REEK
BONER BRI IR TR E NI
NG IR 2F fR AT B (AD. sendaiensis).

22 HHTC2 MEREN ERHERT K

Kl 6 B~k A. manzaensis K1 S. metallus + M.
sedula WIFPBCHIN 2 R Cu™ WRIEIMAR LS. H
6 MW, JRETE MR IR ANE = T A.manzaensis 21
B, B HTE RN, IRE W IR A
79.5%, U 78.8%. & 7 Witun T L Cu® A1k
e, HERK TC-2 X S. metallus+M. sedula =1 T
WEAE R B3 a TR S, Bl di LW S
metallus+ M.sedula+TC-2 F1 S. metallus+M. sedula ViF}
AL PR < AR AR 200 0 T8.1% A 72.8%. S
BT SEER A R U], IR IRTE TC-2 X myii i
PR AT 2 AT — E A
HR!

-1

- e— CuZf(A.m)
=— Cu? (A.m+TC-2)

e(Cu*yi(g-L™)
wun =

R VCR

i
T

1/d
6 FEFk TC-2 XF 4. manensis 4" 68 77 150
Fig.6 Effect of TC-2 strains on leaching capacity of A.
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Fig.7 Effect of TC-2 strains on S. metallus and leaching
capacity of M. sedula (S.m: S. metallus)
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