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Application of Iron-oxidizing Bacteria to Extractive Metallurgy
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Photo. 1. Thiobacillus ferroxidans.
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Fig. 1. Inplace leaching at motoyama mine.
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4. HiKMBAOFIA
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Fig. 2. Basic flowdiagram of
bacterial oxidation.

Table 1. No. of cells, Eh, pH and aromosphere
at motoyama.

No. of cells| Eh Temp.
(X 107/cc) [ (mV) PH | (C) Atomosphere

High Cu water 0.16 370 | 18{ 210 }‘;Tgfc
Low Cu water 0.23 400 | 2.1] 20,0 glzu_mgied%y
Recycling water 0.21 360 |21 20.0 f):,(z)z—o. 5%
Agar 1 1440 350 | 1.7] 19.0 | 3 s00

Tail water 0. 11 280 | 21| 21.0

Table 2. Chemical composition of agar (9;).

Fe, 03 SO; C H N
Agar 24.60 19.33 20. 36 4.05 3.88
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HRESEIL® OYKMBER M AR I, BRI 49 F£4 7
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5.
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W RO BB KL, el L w5,
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R X 9w, @EEIUPEKES AR LT % 8k
MBSO TRICHEM Licon, Mk, N
RUBTHORSKTETH S, Z0@RABE T,
WIBAGE D F IR KD HER, $3, High, YA<RA, TV
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Fig. 3. Former flowsheet of dust treatment plant.

Table 3. Composition of decoppered solution.

H Cu Zn Fe As
P (g/1 (g/1) (g/h) (g/1)
1.2—2.0 3—-4 12—16 16—20 5—8

F v E RN L ANER Y IET5 BiA > TE
Shich DOCRFEED 7w —% Fig. 3 4. 7r—1C
AT IO, ABFCEASHCRBHEOER LT
WA THBHE, HEn, OFEFAL Cuferrite DMK
REEC o CER, BBTRETS. 0L ik
i, T O THEESEE LSRR R E U CEREERc B
T5. Wi, RIETHRIEKERO #8% F> Tl
L, ZOWLHR OB, Mg hRINS.
| XSRS O E % Table 3 13, HAAKL =
BWEAE, Bk OF, W, H NI vARED, B O
EDREDT-DFEEEH L 5T pH 5.0 F T Lk,
Wils 50°C IR LIs S B EKEK ZIAATVS, D
Wik, BLOTREDK AL,

(1) WKE%Z 50°C g5k F—aAHE.

(2) pH 5.0 w kiFBREEH VY &1, H—#k&
FIGAEWT-OHERE X ) i h HEFEO>TO 5.

(3) MiEL, pH 5.0 it L EKEREIAA T
Btmsh, BEE —EECEL 20%~30% LMD E
I HMEL.

(4) BEEEX AICHERE T DB ED S\,
F T, TORSTRCHBEME CE S i
Fefb L, ZeflifcREEH Loy A CHFIT E IV fEs D
KRB AERBEECEHE DT e B RS.

S TAEKY, FUBEKD & 5w EmrER L T
HBETKRVEDRELTERETELRHLEELTY
SishEie bisys., SRIEME LR L TWw < BTl

Fig. 4. Effect of F~, Cl~ to oxidation.
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Bt GBI T Is D BEDMGT B b e
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DIEFEI NG & LR IR, Fig. 4 1%, S0OR
WERAAVENTIHBENRERT 777 ThS.
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7o, Tishb, ERECHEELCWSEIL, FEa 08K
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VR B (B RS M TS 7473 SR X
W 7444 5) L LTHEL WA, ZoFhHBERRCHE
FeRBHC D E D EH LV BAAB TEOBERM L IRE
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Fig. 5. Present flowsheet of dust treatment plant.

Table 4. Effects of bacteria.

1983 1984 Difference
I Steam consumption 1430t 848t —582t
ron al ‘Precipitate 1430t 905t —5685t
remov (t+-CaCO3/t-Fe) 2.5 1.6 —0.9
Zn loss 58.61 10.0t —48.6¢
Zn Recovery 55.2% | 82.3% 27.1%
removal | Additive ot 40.1t 40.11
Zn recovery

BreshBiE, ko X57cz & Thb, Table 41w,

(1) HFHERTHOBALLFEETH D, WOIMREISTE
Zinote.

(2) RBigkx, EEBETHECE g pH K
CTHRFITE 5D TREED Vo A THH G LB s
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5. ,

Na,CO;+H,S — NaHCO;+ NaHS.- ... (5)
ZDORIGTHR L NaHS 13, (6)3Ric X v Bba 1T

y ERLICHME Y — £ % (5) RORBAEF ) ¥ A
&ﬁﬁ?%ﬁ@/~ﬂ%ﬁﬁﬁ§hfbé.

NaHS+1/20, — NaOH+S80 -coeevvnnne. (6)
LL, (6)ROBLKIILEL, ZORERE 1D
VEBRAEAREE S VRN L7e SRR 2BR ShTkD,
14-7 v F 7 v-2-2 AR VEE+F Vo A% FWEOD
7y Takahax $5Ch 5. ZOEBRMIH BT, BFHHE
DIECEEE b o0y, R & A S RERCRUY LIRIVEI D
FAECINBZE T UREEHN e, H5 ik, B{EFo
Zllk ECMBERERL TS, ChedLt, =/7-2,
PV =7 I vROf VTR EAT A — LD
HHEHER® 7 = v g, EDTA 7o X% L Cssk
BERIE, BIELRETERIERTHEREL B9, =

hB b REES ADEED T CRERLS WA AR U4

T2 0, HDE, FAERIGCROT ) Bd(f 5
IEDRKL DB, WEOMELLMTHs &, K
JaME, REENB N EREDHBT I Fhh 5.
PEBEAE R AT A, BETCHER IR,
DIEMIE THHMBE SR A BT % HEC
BAhH. FOREE, (7)) RTiTbh, ElEHE LT S
DTS,

Fe, (SO, s+ H,S —— 2FeSO,+H,SO,+ S
(YRR T, S R WA FDE ¥ SR LA
X O TR TIIEREEE S DR L (1) R &
B URIEE R URBE AR 2B RN TES. &
OFALKRBLAE AT A1%, MOFECETLABRS
X 5 e BB BG B X 5 I BIEY D £ R RINK DS
B4 e, Fz, BIRTHBE TEX 5 7-DMED 2 A
FREL TR, PORETHE LWL, B S Dk
THETRORLZHNL, R THOAT LR TVHERSE
—PCHEATEL LR EDFEEBE LTS, ¥,
BAOEEPBILEC KT % SBEAEOWEIEL T\ 5%
BRCARE T 5720, BEXACHIc) DAWMERN b
DT HFbKERDBRIGIE X BB DIk = F v F —JF
ELTWBSMICHE S EEHRNCHER L TLE 57D A
T BN T 5 EEEHFOER X HBKICTH{ TH5%E
BTN D EVSFEEFE LTS,

ZORHALKENIE v 2T LB IS5 4 F TEED) D
Ay A EERETRE D B4AET5 MiKEQLEBR
59 4E 10 ABFE LTS, Sy v 2 EEOBET,

C BHEARAA Va2 — 7 ATRITLRERE LKCEGT 5 LS

VY AR LT HAEE (THEE, R, R, iR
Z¥RINT 5.
Bz, REE~ Y v 2 8E0, (8)RE7B,

B % ML ORI 2 1B AC b LT RIEY & U THMEK
REHS.
BaS+H,CO; —— BaCO,+H,S T «eoveeeee (8)

COTHTRETAHHAEKERL, HNRTRLLELY, &
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Fig. 6. The new hydrogen sulfide gas treatment
proceso by the barite chemicals.
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W5, COBEEY R, Eyy 27— TREES
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EAETFBRS.
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F205, FAERRRCS X 5 eBlEH o ARG D%
(BTN D RE LT BENTRETH 5.

(2) BFEAFERAETBICETAIRAR, 3EALY

BRI IC Ik E AL EGED T v v — R ThHBIDREND

RAMTRIR D FETE S,

(3) HHBEOHFAARMABBEILTL, FALX
STBRTEINICHEBCHEO =2 X —HTHHHE
© Lo CHBICHERD T 5 00, BHGEREE
T UCHENTIRTHS.

T ORBE SR X HTRKELI AT A1, BARE]
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AREGRECEETL N ALY cEsb0 L
HoTwW5.
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S LHE O TE~DOFHZ, ~277V7 - ) —F
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Hiz, fboFEchBE LS v=yv /a2 A PR LT
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