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ABSTRACT

This experiment was carried out to investigate the physiological characteristics of isolated
bacteria, Ferrobacillus ferrooxidans from copper mine water in Korea. The results
obtained were as follows:

1. The optimum pH range for the growth of these bacteria was 2.0—3.0 and optimum
temperature was 20°C—30°C.

2. The oxidation curves of ferrous iron to the ferric iron ran parallel with the growth
curves.

3. The optimum nitrogen concentration was 400-~800 ppm and the minimal flow rate of
air for the maximal growth of the bacteria was 70 ml air/min./200ml medium.

4. The growth of these bacteria was inhibited by the absence of ferrous iron and by
the addition of sulfur.

5. Ferrous iron at a concentration of 9000 ppm, appeared to be optimum for the most

rapid growth of Ferrobacillus ferroozidans.

) E1

BE AR A BRiI#a o2 YH R
&Be BHste M M Wt mEt
A #ITHZ A+

Silverman% Erhlich (1964)+& $&¥1= %
o mBYEC MR MR WI0ES
sl gl o Bergey’s mannual(Bread et
al., 1957)el {&atal dfilish 2 SRRl
BRI e 2y Thiobacillus thiooxidans
(LI'F T. thiooxidans eF Bg§E}), Thiobacillus

concretivorus(LLF T, concretivorus 2} B3},
Thiobacillus ferroozidans(LIF T. ferrooxidans
2t Bg3l), Ferrobacillus ferrooxidans(LLF F.
ferroozidans =} BEEF) 2 Ferrobacillus sulfoox-
idans(LIT F. sulfooxidans 2} B%3) 5 B
Fol TBstoe #wE=E o
Bryner(1954) 5-& Bingham Canyon §i8%
R HiNskeE Y 58S T. ferrooxidans
5 PR H@eE ¢ midsks) Bl &
Be EHEtHl o Zimmerley (1958) -2
Chino g LIt Azkel A s BESH B8-S A



2 KOR. JOUR. MICROBIOL.

EAfr SEG o 238 4§, molybdenum 3
48 fifH 5= bacterial leaching process
Rtz sl AAZ SE A
ol & Mol K3 WL BRiL=A
AREE HRE 28 2 KR5S REKE
YERA A ERfr Erezie FReEe
BHAA EEHE MEEHESE EENSE
o] FAsI Sl KMl HEMI WA
i o 2 o) Foxx glvt. Bl Cook(1964)
o Barghoorn(1953) %°] o] % HIEHe %%
Kt 2 BEREe) Fetel #HiEEhsle Beck
(1960) 2 & (1964) F-& o] M R
Bl AT Hikel whebed 4B b Sl
—ral‘/}vhﬂ glo Al el &} & MARME I
T3 Pl A9 flen #(1968) Sl
S— = ol st i I ferrooxidans
45 B ko a‘é&%"ﬁ vl Sl "“OIE}
#

l‘h‘ fulm k{’;{ L

g F.
S EERTH qub%Afwz
1 #@eehe vhol .

e " BE

(D) Bk BdL SR P EREE b
Rk 58 Bk RE BERLME F. ferr
ooxidans & 9K Bl WRIEESY 4°C
Akl RET BT HRR 5 Bl = —
;e Hsled 9K HgmRol #mste] 5 O
B MIBIAIS B £ WK (Table 1)
oz Az e

Table 1. Ana]ysxs of Inoculum

u Component (mg/m]) Ce]I No.
? Cu” | Fet ; Fe* [ o t 1 (XIOTCeH/mD
2.20] 0] 0] 8.9 | 8.9 | 7.1

(2) Ri#wk - MERER. R 9K BRH
(Silverman et al., 1959) 9 Leathen Bzg¥j
(Leathen et al., 1951) (Table 2)& #HAS}
1.

BEEHY FB] ol A& salt media &
THBERMEY 5 ARl HERARE

{Vol. 10, No. 1

Table 2. Composition of culture media(gm)
N ol
1IN

- Media EERe S 5lE =
ZE(Q 2 E €|8|s

8 E|& S|

j =
9K A 3.00 —1l0.100.50(0. 01/ 0.5( 700
B| —jaas — — —| —|300
Leathen | A 0-18] —1.050.05).01 0.5/1000
B — L0 - — — — 1

W B ke EENCE ke @A
92w conc. HSO, 5802 K1k e pH
£ 2.56~3.0 0.2 sty gAY

(3) #HEH  AB WES 9K 4 Leathen
R 200 ml & 250 ml 7% W flask o] W3
M HREAT 2 ml BT AL mERo s
st [Fl—8 MREB S WEste HEY A
= HREe =z 2o 28°C EREBESECA
SESHEE PR (100 ml air/min/200 ml media)
aFol ot

) HEHEk: pHS #iEE Beckman
pH meter, model G type & sl HIFE
3ol Feo] HisE-S Beck(1960)¢] LHhitaik
of {&%}e] Beckman spectrophotometer
model B type 0 & HiEstglor WEEE
Thoma o] #E#Ee st 450 5 BEMES
Tol A FHskslich.

BR O ER

1. F. ferrooxidansel 2|3 g 5 182
&1L,

LBt R5ES F. ferrooxidans o) R 1 8
MRibiES BEa-t 9K 9 Leathen RIEH
°ﬂ Bt EREEERTE A BR AR

2 & HBERY HRE 1R BRLES
?ﬁ'J‘;E"?l KR e Fig. 104 2y wks} 2ot

Leathen REZ8VK #iRERES] A& BEE 3
HAol, 9K B Sl ol As 5%
4 FAl ol R 1 BREES &% 100%=
Al EERC] Hdlo] B 2 B{EAE
eru gL et



a0

Mar., 1972) Rhee, Min, & Chang: Bacterial Leaching of Low grade Copper Minerals 3

Leathen, Kinsel @ Braley(1956) S-o]
Badt ubel ol3bel 200 ppm o] Fetg &7

100 4 S —

inculated

K
v--oroe control

&0
»—— jnculatsd
t
Ao aontrol } Leathsn
40
/ .
20 a7
- S R o sy
Vol e g T
0 i 2 3 A 5

Day

Fig. 1. The percentage of Fet oxidation in
9K und Leathen medium during the
growth of F. ferrooxidans.
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Fig. 2. Changes in pH of the 9K and Leathen
medium  during the growth of F.
ferrooxidans.
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Fig. 3. Growth of F. ferrooxidans in 9K and
Leathen medium.
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Fig. 4. The effect of pH on the growth of
F. ferroozidans.
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Fig. 5. The effect of temperature on the
growth of F. ferrooxidans.
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Table 3. The effect of sulfur concentration in medium on the growth F. ferrooxzdans
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