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ABSTRACT

In order to investigate the distribution of an iron-oxidizing bacterium,

“errobaci-

llus ferrooxidans in Korea, the authors bad carried out the chemical and microbio-

logical analysis of mine water.

The results obtained were as follows:

1. Ferrobacillus ferrooxidans concerned to leaching was isolated from 10 copper

mine water out of 46 sites in Korea.

2. As the results of bacterial oxidation, the contents of sulfuric acid,

ferric sul-

phate and copper in the bacteria-bearing solutions were higher than those in

hacteria-free s»lutions.
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dans®) 2fE-%, ThiobacilluslB = T.thi-
ooxidans, T.thioparus, T.ferrooxidans,
T. concretivorus, T.novellus, T.coproli-

ticus, T.denitrificans, T.neopolitanus
T. trautweiniid] 9fES-  F[#E3l
ol Sh F. ferrooxidans, F.sulfooxi-
T. ferrooxidans® 3fES] HFL
WEe) 2 AL Eitidl st
#wigst oot

o\ B WEMLMESS FAoI Y Byl
sose] ol = S 8, W ET fing B
Lee Eabste ols Arle dvAE
ool v x malk] EEhel BREE gas
o S Amstd AEshe R
B e (Temple and Colmer, 1951)

a)
X
W

al

dans %

e

o]

o

2l o}f
m

=



70 KOR. JOUR. MICROBIOL. [Vol. 11, No.?2

Table 1. Composition of culture media(gm).

{ i

(NH,),S0, i‘Fesod-THzo' kel | K.HPO, } Ca(NO,),

Constitution
m | }
a | | |

MgSOyTHJ)” D.W.
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9K — -—
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—_— ] 3w
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Table 2. Compcsition of identification media.
i i Constituents(grams)
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1) Formula from American Type Culture Collection, Washington, D.C,.

2) Formula from Science, September 14, 1954, vol. 114, No. 2959, pp. 280—281.

3) Formula from American Type Culture Collection, Washingron, D.C.

4) Constituents for Medium IV except for slight changes made by the authors and incorpo-
rated into the above formula, were specified in an article by Starkey, R.L., Isolation of
Bacteria which Oxidize Thiosulfate: Sos! Science, vol, 39, No.3, 1933, p. 202.

5) Formula from an article by Leathen, W.W., Kinsel, N.A., and Braley, Sr., S.A. Fe-
rrobacillus ferrooxidans: A Chemosynthetic Autotrophic Bacterium: Jour Bact., vol. 7,
No.5, 1956, p. 701.

6) Constituents for Medja V and V[ are the same as Medium I except for the source of

nitrogen.
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{ No. of Number of mine

rovince cop r VON- -

e el | Absence of | Abandoned | ooty | GHERed | e ethiected
mine mine mine

Seoul ‘ 1
Busan : 4 2 2
Kyungki | ; 3 1 2
Chungbuk 1 16 i 3 7 6
Chungnam 13 1 3 7 3
Chonbuk 16 3 8 4 1
Chonnam 8 1 3 2 1 1
Kyunghuk 31 2 : 4 8 11 6
Kyungnam 37 i 5 8 15 9
Kangwon 5 ! 1 11 3

Total 157 4 31 51 46 25
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Table 4. Chemical analysis and preliminary culture of mine waters

Chemical analysis (myg/m?) Preliminary culture
Mine .
pH Fe*- ’ Fer* Cu- 9K | Leathen
| 6.55 | 0.225 0. 283 o1 o '
- Y . 22! I 0.014 _ i
Daeheung } 6. 55 0. 088 ? 0. 204 0. 085 | -
o 6.10 Tr Tr 0016
Yongbong ’ 679 : Tr ‘ Tr 0. 015 - —
. 6.86 Tr Tr 0. 005
Packyun ‘ 5.45 Tr Tr 0. 009 o )
f . {
j 3.76 Tr 0.117 0.162 1
4.58 :lr“r 0.100 0.029 | i
oo 4. 68 r 0.100 0.120 | B -
Palgong 5,00 Tr 0.100 0.100 ‘ ; )
4.20 0. 006 0. 020 0.030 - |
.50 0. 082 0. 035 0.030 | |
i i i
s 6.7 Tr Tr 0.001 |
Eisung 6. 08 Tr Tr Tr - % —
[ | - ' T :
N 7.48 Tr Tr 1 0.016
Jangpung | T60 Tr O 0. 001 B -
i i
N — {
e 4.25 0.015 0. 015 0. 026 : )
Kosung 4.40 0.018 0.012 0. 016 P
- 6.85 Tr Tr | 0.001 | ‘
Gyeku ‘ = 02 Tr e ‘ 0. 001 i : _
4 ‘ ‘
S o
. . 5.60 | 0. 003 0. 050 0. 028 _
Kumhak ’ 5. 0% 0. 006 0. 052 0. 036 l
Kumku ‘ ; %2) ,{:: r“ :ll : \ - -
6. 56 Tr Tr * Tr
Busan ][ =00 | Tr Tr : Ty - _
| 7.98 Tr Tr 0, 062 |
. 6. 85 Tr Tr Tr B
Boksu ‘ 6. 98 Tr Tr 0. 001 !
| .05 ! Tr Tr Te |
I
A 7.44 0. 006 0. 0438 0. 0121 ]
Hamchang 7 Ty 0. 0583 0. 0242 l
n40 | Tr Te | 0. 012
. 6. 88 r Tr 0. 015 o
Obsung = 50 | Tr Tr 0012 ’ —
‘ 748 ‘ Tr Te 0.012 ,
310 | f.023 | I[n 0. 048
7.90 r | Tr 0. 024 5
Samka 3.80 0.002 | 0.011 0. 043 ‘ 1
270 | Tr { (. 070 0.020 |
7.60 0.027 | 0. 014 0. 035
. 750 0. 043 0.116 0. 018 ) -
Daesin 745 0. 014 0. 014 0. 0606 ‘
7. 20 0.014 0. 087 0. 0184
[ o L
Tongyouns | SH L g0 T o - -
. ‘ |
S 6. 60 1 0.011 0. 043 0. 017 )
Keumkok | 6. 6o 0.011 | 0. 046 0. 021 B -
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N Chemical analysis (mg/m/) Preliminary culture
Mine
PH Fer | TFe | w0 oK Leathen
Funkok 7.30 0.015 Tr \ 0. 005 o _
7.50 0. 003 0.012 } 0.006 !
e 7.60 0.003 Tr 0.001 | _
Siheung 7.78 0.012 Tr ‘ 0.015 | -
7.80 0.138 0.046 0. 006
3.47 0.081 0.091 | 0. 165
3.20 0. 030 0.153 | 0. 564 B .
Talsung 3.07 0.030 0.154 0.150 B
4.00 - i - | -
6.50 - : - : —
2.53 0.025 0.027 0.584
R 7.40 0.015 Tr 0.004 B B
Kwangyoung 7.48 0.015 Tr 0. 003
2.60 ! ‘
Tlkwang 3.04 0.010 0.010 0.015 -
2.90 ,
N 7.35 0.103 0.015 0.002 _ B
Haman 7.60 0.018 0. 060 0. 005
7.50 0.045 0.015 0.002 ‘
Tachwa 450 0.210 0- 060 0- 002 - -
o 7.50 0.015 0.003 0.002 B B
Gyumyung | 7.62 0.015 0. 003 0. 001 A
. 7.98 0.009 0.006 0.003 B B
Ulchin 7.00 0.018 0. 006 0. 001
: 7.30 0.111 0.009 0.004 | _ _
Amisan 7.18 0.135 0.115 0. 003
Changryung 6.15 0.096 0.024 0.008 —_—_— -
, 6.38 0.195 0.044 0.010 B B
Koosan 7.00 Tr Tr 0.001
S 3.02 Tr 0.073 | 0.035 ‘ B
Ko ryonyg 717 Tr 0.029 0.001 -
Dolin 7.29 0.014 0.044 0.021 3 3
oim 7.21 Tr 0. 044 0.010
7.12 Tr 0. 029 0.002 _ _
Daedul 791 Tr 0.029 0. Q01
7.22 0.003 0.002 0.002 B _
Sambo 7,30 0.003 0. 002 0.601
Sinrven 6. 40 0.042 0.018 0. (06 B B
inryemi 6. 64 0.024 0. 006 0.004
§ 6.77 Tr Tr 0.012
Chulma 3.65 0.003 0. 050 0. 024 E ‘
]
) 6.60 0.050 0.015 0.003 B B
Kunbuk 6.72 0.045 0.015 0.003
. 7.05 0.02¢ | 0. 006 0. 001 \ _ B
Keumpalsan 6.72 0.024 . 0. 006 0. 001
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Chemical analysis (mg /mi)

[ Preliminary culture

Mine SR S — -
pH | Ferr ’ Fet~ | Cur ‘ 9K | Leathen
Yongho ’ 7.00 ’ — ’ ) - ‘} - ( -
Taekwang ’ 6.80 f 0.009 ! Tr ‘ Tr I — , —
i | : ) | -
. 6.30 0.015 0.015 Tr _ i
Namil ' 6. 60 } Tr / Tr ’ Tr } }
ST I S . ’ T .
5.35 | Tt I'r 0.002 [
Sangju 6.02 0.012 | Tr ][ 0.022 (
6.o8 | 0. 009 ' 0.041 0.016 | f
3.20 0.003 0.050 | 0.019 | |
' 6.78 Tr 0.033 0. 055 : .
Cheil 6. 80 Tr 0. 030 0.015 T
4. 86 0.024 0.055 | 0. 035 |
7.00 0. 009 0.044 | 0.024
6.89 | 0.003 0.047 0.0i3 f
I S )
SR o 50 0.076 0.079 0.085 | i _
Goljiri 7.00 0. 061 } 0.058 ‘ 0.042 ‘ - )
) 6.70 | 0.023 0.090 0. 066 ] 3
Chesamuk 645 0.043 f 0.116 ‘ 0. 069 } !
o 7.00 Tr 0.015 | 0.042 -
Daejang 7.20 0.102 ‘ 0.015 | 0. 006 -
Remarks; + ; nutrient utilized

—- 5 nutrient not utilized
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Table 5. Chemical analysis of bacteria-isolated and non-isolated mine water

Mine Isolated mine Non-isolated mine
water
Composition No. of sample Average No. of sample Average
tH 31 4.607 81 6. 905
Fe'+ 28 0.014 79 ‘ 0.027
Fe'*' 28 0.078 79 | 0.024
Cu*+ 28 0.090 \ 79 | 0.012
Table 6. Physiological characteristics of isolated bacteria
T Media Identification media ‘
Species e — “ | gg{:tioofn Strain
and mine water \‘ I 1 I ‘ I Vo v
4 F. ferrooxidans - ! T } - ! - -
=
3’5 F. sulfooxidans -+ l - + + + -
54"’ T. ferrooxidans i — } -+ - -+ +
~‘+’ulv’+|1\flay 1968* \
Dalsung (N O AU AV U S S —1
- { - ) - l —~ | 4+ | Oct. 1968% |
— 1+ ’ - | — May 1968* \
llkwang : . ' R—2
e
Kooryong — —+ - — -+ Oct. 1970 R—3
o Chulma } — i — + Oct. 1970 R—4
2 - l - ‘ - ‘ - 1 Aug. 1971
o
Palgong “ -+ |- — + Oct. 1971 R—5
"\j |
E — | ’ - -]+ ’ Nov. 1971
(o]
. Cheil -] - Aawmn | R
|
Kosung - ‘ -+ l - 1 - \ + I Aug. 1971 \ R—7
Samka \ — L - 1 ~ 1 — ‘ + Sep. 1971 l R—8
- - — ‘ + Sep. 1971 !‘
Daesin ‘ — R—9
B i AR B R | Oct. 1971 |
Keumkok — \ + - ’ - + I Sep. 1971 l R—10

* Rhee, K.S., et al., 1971. The Kor. Jouwr. Microbiol., 9, No. 3. 121—129.
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Fe*"* /Fe' ‘7t & HMAKE Fe'' & Fe,(SO,);+FeS;+2H.0—15FeS0,

Fe'' = Ee{bst= SRS HES H
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