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LT ALEY <1 mgl
BRBEIESEY <1 mgll

R UZDIEEY <0.1 mgl/l
ANMEvOLIEEY <0.5 mgll
MERVZDILEY <0.1 mgll
K ER <0.005 mg/l
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BODX [XCOD (& X) <160 mg/l
(BT) <120 mg/l
SS(&XK) <200 mg/l
(A1) <150 mg/l
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Bk FeS, + 7/20, + H,0= FeSO, + H,SO,

HEASE CuFeS, + 40, = CuSO, + FeSO,
BIFESRSE ZnS + 20, =ZnS0,
78R8k PbS + 20, = PbSO,
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Pyrite, Marcasite FeS, Fe3*, SO,%, H*
Pyrrhotite Fe,,S Fe3*, SO,%, H*
Smythite, Greigite Fe,S, Fe3*, SO,%, H*
Mackinawite, Amorphous FeS Fes Fe3*, SO,%, H*
Chalcopyrite CuFesS, Cu?*, Fe¥*, SOz, H*
Chalcocite Cu,S Cu?, SO, H*
Bornite CugFeS, Cu?, Fe3*, SO,%, H*
Arsenopyrite FeAsS Fe¥*, AsO,%, SO,%, H*
Realgar AsS AsO,%, SO, H*
Orpiment As,S, AsO,*, SO, H*
Tetrahedrite and Tennenite Cu,,(Sb,As),S,; | Cu?, ShO,*, AsO,*, SO,%, H*
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Cu-Pb-Zn$ill | Cu-Zn$kil R—ZA%)VEEL | 2528kl
pH 2.0 3.0 2.6 2.0-2.8
SS 690 - 25
EE 2960 1390
Ca 454
Mg - - 178 -
Cu 11 0.0 2.5 2.2
Zn 1090 0.4 34 9.4
Pb 58 0.11 0.5
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- th(< & BFe(l) 1A DRE -

= = (k, +k, -[OH 12+ P, , JFe(il)]

dt
k, =2.91x10"° k, =1.33x10"
t : time [sec] [Fe(11)] :total concentration of Fe(Il) [mol/L]

[OH-] :concentration of OH- [mol/L], Py, :partial pressure of oxygen [atm], k, and k, :rate constant.
W. Stumm and F. Lee: Industrial and Engineering Chemistry, 53(1961) 143-146.
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& /ﬂ/
il 0.6
= ) --0.125 hour
\%0.4 =0.25hour ...
s ~-0.5 hour
1 hour
0.2 -2 hour
.
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pH
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Table 5.2. Bacterial Species that Influence Rate of Sulfur and Iron Oxidation
Wﬂam
Bacterial Chemical
Species Type Environment
Thiobacillus ferrooxidans Sulfur oxidizing pH =25-35
Iron oxidizing
T. novellus Sulfur oxidizing pH = neutral to alkaline
T. thioporus Sulfur oxidizing
T. denitiricans Sulfur oxidizing pH = neutral to alkaline
Nitrate supply for
reduction to N,
Arthrobacter sp. Sulfur oxidizing —
Bacillus sp. Sulfur oxidizing —
Flavobacterium sp. Sulfur oxidizing —
Pseudomonas sp. Sulfur oxidizing —_
Desulfavibrio sp. Sulfur reducing —
Desulfotomaculum sp. Sulfur reducing —
Salmonelis sp. Sulfur reducing —
Proteus sp. Sulfur reducing —
Suffolosu sp. Sulfur reducing —
Metalloginium sp. Iron oxidizing —_—
Sidenocapsa sp. Iron oxidizing —
Leptothrax sp. Iron oxidizing —
Gallianella sp. Iron oxidizing —
Vibrio sp., Bacillus sp. Iron oxidizing —
Aerobacter aerogonus Iron oxidizing -
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