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ABSTRACT

This research was carried out to investigate chemical pretreatment using limestorie
in treating abandoned metallic mine drainage with anaerobic biological treatmen:,
and to estimate application of papermill and livestock sludge as carbon sources for
SRB (Sulfate Reducing Bacteria). Capacity of anaerobic limestone bed was steeply
decreased. But if limestone was utilized as pretreatment process in treating them
with anaerobic biological treatment. it could look forward to stabilize system because
it did initally neutralize them.

Effluent SCOD in R-4 was lower than R-1~R-3 in inital HRT 5day but its
concentration was high in HRT lday after passed time. Therefore in point of
durability and supply of organic matter, it seemed that R-4 was useful because
organic matter in R-4 was not consumed by excessive degradation within short
period. In all reactors, pH was suitable for SRB growth in whole HRT, but on thke
evidence of ORP, SRB was active after HRT 2day. Fixation trend of heavy metas
showed high as SO reduction efficiency increased, and SOs” reduction and fixaticn
of heavy metals were relatively high in HRT 2day.

Key Words : Abandoned Metallic Mine Drainages, Anaerobic Biological Treatment,
Limestone, Papermill and Livestock Sludge
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Table 1. Components of limestone

Components Limestore
Al,03(%) 1.45
Ca0(%) 47 .58
Fe203(%) 0.46
K20(%) 0.7
MgO(%) 0.82
MnO(%) 0.01
NaxO(%) 0.65
P205(%) 0.02
Si02(%) 8.11
TiO2(%) 0.01
1g. Loss(%) 40.19

Note) ND : under 0.001%

Pretreatment

Efftuent
Screen Carbon colleclor

‘-r ;OUTC(E

Gravel

Sludie wasting

Fecding tank

Fig. 1. Schematic diagram of experimental
apparatus for the treatment of aban-
doned metallic mine drainage using
SRB.
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Table 2. Operating conditions of reactor

Reactor Packing material & amount(kg) HRT (day) pH control Temp. (C)
R-1 Papermill(-) + Livestock(2)
R-2 Papermill(1) +Livestock(1) e Limestone ,
R-3 Papermill(0.67) +Livestock(1.33) o (2kg)
R4 Papermill(1.33) +Livestock(0.67)
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Table 3. Properties of organic materials as
carbon source

Items Packed Papermill | L:.vestock
pH (-) 7.9 7.98
Moisture content (%) 575 69.3
TS (%) 42.5 30.7
VS (% of TS) 40 497
TCOD (g/100g) 17 23
04" (mg/L) 314 1,643.3
T-N (mg/L) 5.01 347.6
T-P (mg/L) 0.01 0.05
Fe (mg/L) 0.07 5.62
Al (mg/L) 1.4 1.25
Pb (mg/L) ND 0.07
Mn (mg/L) 0.05 0.18

Note) ND : Under 0.001mg/L
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Table 4. Characteristics of abandoned metallic
mine drainage

[tems Metallic Range(Average)
Temp.(C) 3.5~9.5(6.5)
pH(-) 2.3~2.7(2.5)
TCOD(me/L) 12~36(24)
SCOD(mg/L) 10~30(20)
S04 (me/L) 509~648(578.5)
T-N(mg/L) ND~12.7(6.35)
T-P(me/L) ND~0.09(0.045)
Fe™" (mg/L) 202.8~219(210.9)
Fe" (mg/L) 133.1~140.2(136.65)
Al(me/L) 25~27.2(26.1)
Pb(mg/L) 2~2.4(2.2)
Mn(mg/L) 11.4~13.2(12.3)

Note) ND : Under 0.001mg/1.
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Fig. 2. Behaviors of pH and sulfate of
abandoned metallic mine drainage
in column packed limestone.
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Fig. 4. Variations of pH and alkalinity ac-
cording to HRT.
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Fig. 7. Removal efficiency of heavy metal according to HRT.
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States of papermill and livestock be-
fore experiment sludge.



After experiment

Fig. 9. States after experiment if mixing
papermill and livestock sludge.
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