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ABSTRACT

The purpose of this study was to investigate the propricties of practical application and
possibility of bacterial leaching method to the low copper minerals in Korea. Therefore, ore
samples and mine water of the Talsung, llkwang, Taekwang, Yongho and Siheung were
analyzed chemically, mineralogically, and bacteriologically.

The results obtained were as follows:

1. The range of pH value was 2.6-3.8.

2. Copper contents in ore samples of Talsung and Ilxwang wers 0.382; and 0.63%,

and those in mine water of Talsung and Ilkwang were 584 gg and 15 pg per ml,

respectively.

3. Ferric sulfate contents in mine water of Talsung and Ilkwang were 27.2 gg and 10.5 pg
per ml, respectively.
4. Ferrobacillus ferrooxidans was isolated and identified from Talsung and Ilkwang mine

water and specially Thiobacillus thivoxidans was isolated from Ilkwang mine water.
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Table 1. Composition of Culture Media
~~_Constituents. o (NH4)2 [ FeSQ, | Ca MgSO 1 KH, Precip| Na. 52‘ Dist.
Mediaw Solution SO, J7TH,0 | KCI ]KZHPO4 (NO5)» ‘ 7H.0 CaClz‘ PO4 lsE.\aIEC?;xif si O 'Water
oK L 1 I N R R T
B | a3 “ f b 300
Leathen A | .15 | os| 05| .ot] .5l | | [ [ a00
B | TR ‘ l l ! : 4 | 100
Waksman Al 2l ! I 51 251 3.0]10.0] | 1000
Sodium thiosulfate] A | .2 | | | \ 11 .2 3.0/ | 5.0! 1000
2. sk 3. sgn

e Wi ER e 24 E Table l]A 2
u}8} o} 9K (Silverman ez el., 1959), Leathen
(Leathen er al., 1951), Waksman (Waksman,
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1950) & 4@ franE e gl o WmEY 4
oY REC AT Rk (Corrick et
al., 1961)9] B2 Table 29} 7tc}.
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Table 2. Composition of Identification Media
Constituents, grams
P 1 |
| = J i o) Q=
AN Q 2 = 2 ’ ; = & b 3
=218 |8 - sl S s Il S g
P28l g3 IZIEIEl SISl 23 98 5|5
= 2| Z BN
2|58 % B EFIB(2|E|8 8 2|5 255528 &8
‘ \ | ! ‘
1lal .o 5l.os 730 000 | | | | ] I T | 1000
1 ‘ Al.15 | .05’ 5 .05/ .01 i \ ! 900
| B \ 10.0 100
A gl T l20 ‘ T | | 900
I | B | 1 | o { 50
cl .1 ‘ i ~ 50
wlal o | .1.0ed | [ .1 | | l.od | hoo 150 | 1000
A ]6.0 | .05 .5 .01 1 i 250
v| B 13.5 : 100
C 10.0 ‘ 100
D | , | l15.0 | 100
T
vi'lal | .5.98 1]30 1000 | | | P | 1000
[ ‘ ‘
vilal 5 .95l 7 l30 1000 | | | 9] | | 1000
1. Formula from American Type Culture Collection, Washington, D.C,
9. Formula from Science, September 14, 1954, vol. 114, No. 2959, pp. 280-281.
3. Formula from American Type Culture Collection, Washington, D. C.
4. Constituents for Medium IVm except for slight changes made by the authors and incorporated into

the above formula, were specified in an article by Starkey, R. L.,

Thiosulfate: Soil Science, vol. 39, No. 3, 1935, p. 202.
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Constituents for Media VI and VI are the same as Medium I, except for the source of nitrogen.
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Table 3. Biological Analysis of Mine Water
N Sample \ N . !
S o ire | No. of cell Meorphological |
Ming - Adit site } »H (Logy, cell/ml) } characteristics IDa’ce of sample collection
[ = P ! {
5 3.55 5.8
Talsung 6 3.80 5.4 May, 1968
=
5 8.20 5.9 Short rod, motile
, | Gram negative
° | >
% §gg” gg 0.5-1,01,0-1. 54 May, 1968
2 3.04 5.9
£ Ukwang 2 3.10 | 5.9
"g 3 2.90 5.3
s 3 ! 3.02 ! 6.0
%! Yongho | | 7.00 { 3.2 | May, 1968
Stheung | effluent’ 6.90 | 1.6 Gram 31)%51'10')161, ;gg%t;ve Iul, 198
e ! ! RIRR s VR DO SRV S/
L1 | 6.80 | 4.2
. Taekwang 2 | 6.90 2.6 Oct., 1968
; 3 | 6.50 | 5.2
o | 5 | 2.53 | 5.3
f_i“ Talsung 5 ' 2.28 | 5.1 0 1968
Y 1
é' | 4 | 215 | 5.7 Short red, motile
b | Gram negative -
- | 3 5.6 \ =08 o1 J 0.5-1,01.0-1.5 Oct., 1968
& Ikwang e,fﬂuent P2.00 52 f
‘ 5 | 2.00 | 4.7 1
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Byl IR ks pH 2.60~3.80 ] '@}_ Table 48} zre}.

L= EREE Febi g
3oz 14

3L u]j)flﬁ F?S‘ﬂn_PH

Tablc 44 By shel o] Fkel &%

2.00~2.530.2 14 iRl HiErd %P Hel 2T 2HES 50% Llke) Fer**z
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Table 4. Chemical Analysis of Mine Water
\Analysis, ug/ml | ! ; | o ‘ !
‘ \‘\\I Cu ‘ Zn ) SO, | TotalFe | Fet f Ferer | i
Mine | | |
Talsung } £84 §7.6 | 15,184 J 52.3 f 27 9 : 2 15
Ikwang 15 2000 2,357 211 10.6 105 2.00
Taekwang ‘ — — ‘ - | 8.5 { 6.50
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Table 5. Chemical Analysis of Copper Mineral

~.

\ Mineral Analysis (%)

I ‘ { .
M - |WO.Sn as| S |Cu| P |Sb|Mo |Mn Bi Pb Zn|Fe (0| Si0, MO N | B Ag
| : T 7 .
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Preliminary Culture of Mine Water in
Specific Media

Table 6.

Media : : ‘ .
b\’ SK \Leathen| Waksman thsig(siﬂ-}?ellte
Talsung ‘ + ’ T i - -
Ilkwang - - ' + +
Taekwang| — | — { — -
Yongho - ‘ “ — —
Siheung — — - -

Remark
-3 nutrient utilized
—3 nutrient not utilized
45 nutrient not utilized appreciably
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Fig. 1. Changes in pH of the 9K medium during

the incubation of Talsung and Ilkwang
mine water.
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Fig. 2. The percentage of Fe*t oxidation in 9K
medium during the incubation of Talsung-
and Ilkwang mine water.
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Physiological Characteristics of Chemosynthetic Bacteria and isolated Bacteria from Mine

Water
\\\\\_\ Media No. of Identification Media
_ahd Mine waer L | 0 | m | W v [ o
F. ferrooxidans | — + | - — l - J — ‘ —
qg) __F. sulfooxidans | o+ I + ‘ [ |
E T. thiocoxidans ' + l - | + ’ + _ | - _
> T. ferrooxidans - ‘ + ! + , -+ ‘ + l + }
T. concretivorus + | — [ 4 + I — + —
8 ‘ Talsung - + ‘ — I - f - — l —
& R R R i R
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. + | - + | + - - | -
=l ‘
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Remarks -3 nutrient utilized

—3 nutrient not utilized

=3 nutrient not utilized appreciably
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