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ABSTRACT

The purpose of this study was to develop model for estimating biodegrability of
organic sludge (sewage and papermill) in various environmental conditions, to
assume degradable degree with operating time of SRB reactor, and evaluate duratior
of organic sludge as carbon source. Average TCOD was 28.7~63.2mg/L in effluent,
organic sludge did not much supply carbon source for experimental period. But in
point of durability, it seemed that organic sludge was efficient because it was not
consumed by degradation of much organic matter within short period.

With increasing SO4” reduction rate, Pb and Fe was removed 77~82% and 33~
59%. respectively. Because Al was precipitated as a hydroxide, its removal rate was
about 54*2% in R-1~R-3 maintaining low pH but about 78% in R-4 maintaining
high pH. Because Mn was large in solubility, it showed to be much lower than other
heavy metals.

“onsidering supportable capacity or durability of orgainc matter for initial SRB
mixing ratio of sewage/papermill 0.5 was regarded as appropriate substituting
material and at this time, it estimated tha: carbon source continued about 3.08 year
but safety factor must apply to be thought over. because various factors had an effec:

on degradation of organic sludge.
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Table 1. Characteristics of abandoned mine

drainage
Divisions Coal
Items . Range(Average)

Temp. {°C) 11~21(16)
pH (=) 2.8~3.6(3.2)
TCOD (mg/L) 4~34(19)
SCOD (mg/L) 2~32(17)
SO (meg/L) 1,994~ 2.608(2.301)
T-N (mg/L) ND~1.66(0.83)
T-P (mg/L) ND~0.06(0.03)
Fe™' (mg/L) 226.6~502.4(364.5)
Fe*™ (mg/L) 145~321.6(233.3)
Al (mg/L) 75.8~121.4(98.6)
Pb (mg/L) ND~9(4.5)
Mn (mg/L) 7~12.8(9.9)
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Table 2. Properties of sewage and papermill

sludge
Packed
~ Sewage Papermill
Items

pH () 8.17 7.9
Moisture (%) 78.3 57.5
TS (%; 21.7 2.5
VS (% of TS) 40 40
TCOD (g/100g) 9.33 17
SO4” (mg/L) 125.9 314
T-N (mg/L) 74.7 5.01
T-P (mg/L) 0.691 (.01
Fe (mg/L) 1.3 0.07
Al (mg/L) 2.02 1.4
Pb (mg/L) 54.7 ND
Mn (mg/L) 0.95 0.05

ND @ Under 0.001mg/L
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Fig. 1. Schematic diagram of experimental
apparatus for the treatment of aban-
doned mine drainage using SRB.
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Table 3. Operating conditions of reactor

Mixing Packing material &
Reactor .
ratio amount(kg)
R-1 0.0 Sewage(~) +Papermill (2.0)

R-2 0.5 |Sewage(0.67) +Papermill{1.33)
R-3 1.0 Sewage(1.0) +Papermili(1.0)
R-4 2.0 |Sewage(1.33) +Papermill(0.67)
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Fig. 2. Changes of TCOD in effluent.
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Fig. 3. Changes of heavy metals in effluent
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Fig. 4. Changes of heavy metals in effluent
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Fig. 6. Changes of heavy metals in effluent
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Fig. 7. Variations of TCOD in sewage and
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Table 5. Kinetic constants(k) for sewage
and papermill sludge

Reactors Mixing ratio kiday™)
R-1 0.0 5.0543% 107
R-2 0.5 7.9085x% 10
R-3 1.0 6.3165%10™
R-4 2.0 1.5625%x10°
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Fig. 8. Estimating models of reaching time
to B0% in consumption of sewage
and papermill sludge.

Table 6. Estimating results of reaching time
to 60% in consumption of sewage
and papermill sludge

Reactors Mixing ratio Reaching time(yr)
R-1 0.0 3.76
R-2 0.5 3.08
R-3 1.0 2.40
R-4 2.0 1.2.
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