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ACTIVITY OF IRON OXIDIZING MICROORGANISM
ADSORBED ON ACTIVATED CARBON

Takami KAI, Takeshige TAKAHASHI,
Yoshimi SHIRAKAWA and Yasuhide KAWABATA

It was observed that about 90 % of Thiobacillus ferrooxidans in liquid was adsorbed on added
activated carbon when the concentration of the cultivated bacteria reached about 5 X 10° cells m™3.
The oxidation of ferrous iron and the leaching of copper ore were carried out in shaking flasks, and in
suspended bubbling columns. It was observed that the rates of oxidation and leaching increased when

the microorganism was adsorbed on activated carbon. However, the evaluation of the reaction rates by
eliminating the catalytic effect of activated carbon showed that the contribution to the reaction of the

adsorbed microorganism was very small. As T. ferrooxidans gains the energy for metabolic activities
by oxidizing ferrous iron into ferric iron, it is supposed that the adsorbed microorganism did not
grow, and that its characteristics were changed by the interaction with the solids.

#

HHED/NNT 7)) TIIHERHEEEELT A L
Lo TZANF-—%2BTVEILIEIRHMONTS
D, BALEAD) —F » FRRROBE, HEKDRL
BLEUlHVONTWS, ETENZ 7)) 7)) —F
PTIHATARFELELEPNTL BT, ZOHR
ING T ) T Dl HT Thiobacillus ferrooxidans 13z &
— BN OENT VBN T T Thb, TDNY
T ) TATHEEREVE KN CHE— kA A 2Bk A
A AZERAL U TRBRIFMEIER %17 9 fL 3 M
Thb, £z, ZONZF) 7T EFETHEEOME
ME L THIEREDS D TRV E V) T BTN
bo 5T, Zd/Ns 57 ) 7 RMEIZEEL L THY
52 ENTENTHIEREEIVN SV EORBFIZO%R
Hh, LIAHT, TONTTF) TIREERICR CRFE
THIENINTITORRTH D >T05BY, fiEoT
EERAOERE IHELD VD EODHETH L EE 2
bha,

il

Bryner 6% 128k DELL & WAL DB D F B % 1T
) BRIZ T. ferrooxidans 3 & ifith i % fiH L Tv 5,
ZOFRIEEL S b EROBLEIE I L TRRER) R A
HHIERRLTWV A, FMOBENIIBWTIENH
PRI LBV TR O SVEINERET TV D,
L2 LIS IE T ferrooxidans 25i& MR35 2
DV TRANTELTY, WHLTWBN7 7Y T
ENXNIDORERBDONF)TOBE LI I T
e L7z T, WAL TV BHADE I Ehi
ETHBLDNAHTH S,

AR B THIGTERICWE SN s 7 ) 7T %
HOTHORBLB LUMILED ) —F > 7% 1T\, )L
FHLI T 7)) TIZE DEEIGERER ) —F » T RIE %
TWVER DRUERNF L AR R D7 7)) T2 X B3R
HOorEEL Tl L, BefbSnis s 7y 7asen
BEDEEE OO EHLNIITHI LA HNET
5,



102 R B KFET¥HORRSY

¥ 31 % (1989)

1. % 8%

1. 1 EERSLUEHR

R L EAmE L (RILE) OmRAKS» LS
BL-LDT, FOERDIE T. ferrooxidans & Bb
na, B oK% RIZLALDTEHOMY
MBI 1498.0kgm 3 TH B, pH IXFEEEIZ L D 2.0125H
# L7, RIS Tohma OMIRGTE R F AV TLFE
SAMGEIC & RO, BIEICBVLTdEE DGR
LU ZErERO/NXE (50X50um) DR GKAT
SEEEIZE A LI IHRL.

1. 2 T ferrooxidans D&

KEHEH100m, #300m! DT T 7 ATV, E
HEREA4 X10° cells m3E 2B LI L, 75
2 24330CICHE L - EREATIRE S &7, AR
EOBBMELTNE LT, HEEREIHS X100
cells m 327 57k &, (&R 05g 2L #
OB LBERBOTL L RIE L CTEERIZEE L-EE
Brkdi,

1. 3 E—HORt

E—HAADOMEELZH 8 kgm 3L LTEA 4~
DEBILINDEEZAN ., ERIIBVWTIIIRET 5
23 L BEBREEEHAV I, 79 ATDEBRTIIER
FRAGHE LKA I RVBEIIDVWTIT 572, ER

— _h-Bubbling column

|_-Water jacket

Valve

Compressor

Manometer

H F Pump

""" BSsr

Storage tank

M1 BB EREE

EPMAERVEAIIBVTL 75 RATIDOMIZEIEHT
BASHR TV LD TREEIIIEANER SN Tidsk
Vo, BRI OEEBRIIN 1 IR, EAREOREFE
138.0cm, B SIX16m DT 7 ) LEIERTH L, EA
DWRE —EILRDDT v & v P #BY$13T30C
DKEFEREE, ERIZBOLTIIH 3 LOWEHY
725

1. 4 §HELEOV-F>T

#MEAH (VYY) #HOT) —F L VOEBRYT-
2o AW ERBRBEREETH ), RENCTER
o7, BEBKIBBOEBEIK LIIRTODEITE
AR LTH A, ERKROANEIL5.2cm THDH, B
EWRIAE TIZEH1300m ¢ 124+ L CTHA100g, EMER
240g & L7 B—8%A 4 L DOMBEIIMBOEERL[E
U< 8kgm™ & L7z, BIBENAEA A > DiEIE
FRAEREEHZ & ) 347 L7,

2. & S

2. 1 T terrooxidans DWR#&E

21213 T. ferrooxidans DSIE MR IR AE SN B H
FERT, BIER D THTORMZIZEER 2 RML
oo EHREZIBMT 5 EB O R IRE 39X
10"cells m™3, &R & A7z #%7A%5.1X 10%ells m™3&

r | ! | !
-k A DD p
c o
=u',10“__ A _
c B o] .
(o]
N ;
c
§1010_0 .
O o]
8 Q 00 o oo ©
?) r -
o
109 ] ] ] | 1
0 100 200
Time [h]

2 @&thsismnE BEBEOE{ (O T0BM A ICE
PR E RN, & FEEREPRNL Z2VEA



EE - AR - B I D S IUE BRI S S L O T 103

oTwh, foT, BHAERDHTI%AWE LI &I
hho FIUEMKRE AN VA TIE, TORMEGH
KBRS LTV A Edthn b, oK
EAT100m £ T, MEAEEROEAN0Sg THENH
RO E R 1368X%10° cells kg™! &% b, ZDWFE
BILEHROBEIZ L - TEILL, FHMILEIKE
BIERRIZEWREFEOREL LD I EDV D07
2R EBR TRV AEEROBMILEE 21.22X
102 m’kg™!, F@EMEIZ11.1X10° m’kg™!, FHHILE
130.44um TH -7,

2. 2 F—H#AF DRI

75 RN TEREFWRRAR LD LT o 72F— A+
COBILDOREER 3R T, N/ TUTOHEELL
WA IZIZSROBRLIZIZ L AL EATRVWZ ED0 D
Bo —HN T I)THEIET S LBRILOERISIEF IS
KEL D, ZOEEIIHEROMBEIKEL TV 5,
W A52.0X 10" cells m > DA I I3 #4400 T
— PRI T RTEL SN, WEBEAHA.0X10° cells m'3
DBEIZIIHLIBHEEL T2, REDSE
VT, SORFRIT X SR LEEABICKE L tcof
WAD, THIZEFEEAMER 220 TH b,

[e]

(e)]

~

Concentration of Fe?* [kgm3]

2 - -
— a s -
\ \
0 1 | 1 | 1
0 50 100

Time [h]

X3 ZZAWGAARFIT o7 DE—A + VIRED
i (O &EE, O  "AEMEE 20X
10“cellsm , B RAKAERE 4.0 X 10° cells
m>, @ iEMER 3g & 1N FITEWNH
SHEEEK 3

3 ICBCTHEHREMZ 725HE12 L OB LE

BAKREL DI ENDD B, L LSORFRILARELZIZ
BRALREDSIHH IS o T0h, ZTHIESERY
B E T AR, RICHEEDE—5kA 4 il
KET D7D E & BITRIGERENNEL 2B
&, T A b EOEBRYOETERMIL~O LA
RENWEREEZ LN,

NI T T RWESEERRE B EOR$
BRI ITIRENTV B, MALERRDHIZI E§TH
BOTNVZBEICBRHET S E2.0X10Mcells m3 &
FEFIIHIZ LD Db T, HHROADEE &
THALEEIZIILALEDLL VW, DI EHh oG
RKISEAE L TWB37 57 7OIERIZERD TRV 2 &
NEZOLNS,

BRI 2 AV ERICB O TS RO EAE
b, N7 7T R SELIERREE D) TEWVE
WK E CIIRICEEICERRONE 572,

77 RATANICEREWAE HWIAICBW TR S

TINT ORI HBEILITEESZ TS, ERE
M e T ABAICIIBEAIEALET AV, ZO2
EXFIHLTEE LN 7)) 7TOFEHIZOVWTES
WREL (N, R4 3EResMAE R V752312
BUABILOKREZRT, N7 )T & T ViEN

8 T T T T T
[S . B
el o © o o o
. o = N
w
oL _
c
o L
B
ot E
y)
C
o]
O - e

0 i 1 [l 1 1

0 50 100

Time [h]

M4 BLKARET DLV EOE—IA 4 » it
V)”"ﬂ.’, (@ : itk 3g &N TFT)THR
WA SEEMR 3g)



104 HREBKETLYHHFAERS

% 31 5 (1989)

ROADZGEIIIBIEIE T LV LD Fh b /N7
77 RRE LESRERVSA IS DB
HEATVEY, EHRREICEE LTV 5EEKOKS
LFEENLBLERICHNT, WELNITIT
FROAHEIIEFEICERBEINS DI EFDDY
%,

2. 3 $REENESH

NI FI)TILE BHOBRBIIBL I N8k A Vi
Lo TIREENDLDT, MERD) —F 7B T
QWHE LINT TN T7OHBIINECZENEZ LN
B, W5 IMERAETHCIED) —F Y OFEE
Thb, N7V ThEo7KETLVEE, 2D
{LFH R ) —F ¥ FOBEIIIHOBIBEI NSV
EDGH B N2 TFIT ) —=F L TIIBOWTRERD
DBESKEVIIE)—F o TOFEELREVI EN
BB, TREEREMZAILICEND)—F L T&E
ELMMTHILban5, LEALFEIALLIIC
W LN FI)TICL BBIIMD ) —F 7B
WTHFFINSW I EXFh o1,

— 6 T T T T
€
Q
e .
™
o
‘g “r L ¥
8 CIQE.‘f =
© o, 02
§ BPEI"'..
A ]
€ @4 ]
8% ooOOOO_
5 o ©
3 o
0 1 | 1 |
0 50 100
Time [h]

K5 SasAVEHERED ) —F2 71281354
14 PRENEN (O #E, O WA
3.0X10% cells m™, W@ FARAEE 1.2X10°
cells m™, @ :{EMERK4A0g, A X251y T %
WA S 72iEPEIR40g)

3. # =

INETHENRTEAKRERIIEERIIRE SN
WNTFYTIRSEBIL LW ER2REL TS, &
DHEFEL Dispirito 5V DERBER L BT TV 2,
oS FEEREBRTANI T ) TICE BHOEE
EEHETAILEREL TS, ZOHERNN7F
)T EEARKRTFOEZEEMICL STEZILLDT, &
—{HON s F) TOEEIRBEHOFNE ZR 2D S
LRI E N T B, Dispirito HIZEMRITE VT
UL BELEBNOBERIZE > TERERIZBLTY
NI TITOFESEBL MBI I bR bDLE
Zbhab,

5 A X &

1) ERAK | B KERFLBFERE, 36, 47 (1984).

2) E¥, FH: HERITEAEE, 101, 689 (1985).

3) FH, EE . xAV¥— &, 7, 36 (1986).

4) JEH, RIL: Gypsum & Lime, No. 199, 395 (1985).

5) SRR OREB¥AM, 24, 257 (1985).

6) WWOEE  AFE LA, 22, 116 (1986).

T) ®iE, BRI NM A4 > XY —, 15,789 (1988).

8) &M%, FH, ZRE [ LETHBLMUASES £,
p.70 (1985).

9) Bryner, L.C., RB.Walker and R.Parmer : Trans.
Am. Soc. Metals, 238, 56 (1967).

10) Dispirito, A.A., P.R.Dugan and O.H.Tuovinen :

Biotechnol. & Bioeng., 23, 2761 (1981).



