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EFFECTS OF IRON OXIDIZING BACTERIA IN
THIOUREA LEACHING OF GOLD ORES

Takami KAI, Ken-ichi YAMASAKI,
and Takeshige TAKAHASHI

ABSTRACT

Bacterial leaching was combined with thiourea method for the gold leaching from ores. For gold
bearing pyrites, biological pre-oxidation has been generally perfomed. In the present study, we carried
out the biological treatment to the high silicate bearing ores by using the iron oxidizing bacteria,
Thiobacillus ferrooxidans. The recovery of gold and silver was enhanced by the biological pre-
treatment, while the effects of the treatment was influenced by the types of gold ores. Since the biolo-
gical treatment was carried out in sulfuric acid solution, the results were compared with that of che-
mical treatment. The extraction of gold from the Hishikari ore with the bacteria was 10 to 20 % high-
er than that from the ore only chemically treated. On the other hand, the extraction of silver only
slightly increased with the biological treatment. In addition, Thiobacillus ferrooxidans was directly in-
oculated in the thiourea leach solution for gold dissolution. About 20 % increase in the extraction of

gold was observed for the Hishikari ore.

1. #%

SEELE & LIS BNy 7)) TIdE—8k
AAEBALT A LI o THEBEZALF—%18T
B, #HEEO L) 2EBFEAMORLII BV TRE
BB %525, FD0, MEARY T VSADRKRE
BV TIIES TEMICFIA SN TV 5, EEEHIC
BERPHOEINDIDG DL ED L) RAANE,
BT OREER, < M) v 7 AFPIZEE LKEE
TEHT S, 0L LA LTI, SR
FRALAEICL Y, thoSBHItw* T TR
{ZEizdh, Z20kog, HFORBICBLTEWVWH
Hj$’2§)b‘)’é :_ t ﬂi"f' 3 61'4‘7'10)0

FHEICBVCIERBENTELT 5288601
HiZBWT, SEBLHEBEORRICOVTRN . ER
BETERTASAIEIY ABERKEETH D,
SRBBALMIFEF L2V, TOL) BRERIILT

|

b HBILHE ORI HEH L0 L) hERFTT S
ENAHENHMTH S,

3722, FOBHICBVWTIRFAREELHV,
COREIFREIRLFiEE LCEEREIED S
NTVB2359, 5 RFEIGEEILAE LTE A A
YERWZEEICIZQ), QR TERSND LY
BRTTE, HEFITREEREFERT S,

AutFe** +2CS(NH,) ;= Au[CS(NHy) 5], + Fe*eeeneee (1)
Ag+ F93++3CS (NH2)2=Ag[CS (NHZ) 2] 3+ +F62+ """" (2)

S ICHR LM 2 ATUE TR L FAREE L A
CHAEEROZ L LRE LA, 2D0BAICE, (1),
QRTERLIZE—HAA L 3INIFYTIIEoT
EHA XV IIBbE D, BbahgkA 4 ids
722t(), QRICHE-TE, BOME2ITR) 20
IfEbND, TOEHHEA A ENZF)TOIR
VE—BE % LEICEOMC B TIEF A RE



120 ERBEXEIEZ=ETHA

% & %335 (1991)

HEPRERE L THELERT 57008 LA & %
Bo CORERTEBOTOL A —RICHS{LTES
EWVIIBINBH B, FAREONZFYTIHNTS
B A VIBEOREL &M EARE S W
e o2,

1. % 8®

1.1 & ¥

FRHALHIEN, &7, FAWTLLERBR)D
BEINEDLDEFER LI, ThHDHRIIHE, 5
BUVSITERTL, REATTT~500 2mD b D FfEH
L7zo R L7 K A DR % AR % Table 1
R RERMEDHBEL - TVEISL5A 2 E
B & L8R DBE AT OB IE50% 2R
TS IX10%L ETH B, Lo LEHFETHEA L8
BT ABERKREGTH D, FEFOHEIZ90%L
FEREVDOIFEHTH L,

Table 1 Chemical chracteristics of ores

Test Ore Hishikari Akeshi Iwato
Au [g/ton] 16.8 15.2 4.96
Ag [g/ton) 11.8 4.65 3.49
Fe [wt %] 0.18 2.96 0.95
Insolble [wt %] 95.6 95.5 97.0
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Fig. 1 Change of the gold and silver extraction with
time in the thiourea method
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Fig. 2 Influence of ferric ion concentration on the
gold and silver extraction
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Fig. 3 Effect of biological pre-oxidation of Hishi-
kari ore on the gold extraction
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Fig. 4 Effect of biological pre-oxidation of Hishi-
kari ore on the silver extraction
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Fig. 5 Effect of biological pre-oxidation of Akeshi
ore on the gold extraction
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Fig. 6 Effect of biological pre-oxidation of Iwato
ore on the gold extraction

ILERBRE TR o 2HEADERL RV, Ny 7Y
T DRI 2 4T% ) LHBEN10~20%5< 2 5
ZENLYDL, LEALEBERLABLUFRAZAICE,
Tk, ZOHRIMLTH B,

Fig. TIZIIENSEAH IOV CHILE O B & iR
L DBFRERT, FARKRMNEER 2360 min TH 5,
BOMBRIZIIKEREEBI 2V, FLERESE

Fig. 7 Increase in the gold and silver extraction
with time of the biological pre-oxidation
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Fig. 8 Inhibition effect of thiourea on the growth of
Thiobacillus ferrooxidans
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Fig. 9 The gold and silver extraction of Hishikari
ore by the combination of the thiourea
method with bacterial leaching
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Nomenclature

Cy, =cell concentration [m~3]
C; =concentration of ferric ion [kgm ™3]
C, =weight percent of thioure (-]

=extent of extraction (-]
T =time [s]
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