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Abstract

The experimental conditions and relationships between parameters such as organic matter, aeration
volume, aeration time, and precipitation time for the effective treatment of domestic wastewater were
investigated. With the batch systems, the adsorption amount of unit microbe was measured with the
change of MLSS concentration, precipitation time, and aeration amount. Theoretical adsorption amount of
microbes was then numerically formulated by use of a SPSS multiple analysis as follows:

Y =-0.0106(X,) + 0.07310(X,) + 42.705(X;) + 62.700

In this study, the amount of organisms to be removed in the range of MLSS concentration 2,000~4,500
mg/! were examined.

In order to investigate the optimal condition of nitrification, the upper water in the biosorption stage was
used as the initial experiment water. The results showed that the C/N ratio was 1.5 and the reaction time
for the optimal nitrification was 1.5 hr.

When the adsorption efficiency for microbe biosorption was 66%, the optimum denitrification efficiency
was 83.3%. When the optimum parameters obtained from the batch experiment were applied to the lab-
scale operation, the total retention time from the flow-in to flow-out was 10 hours and the removal efficiency
was 93.8% for COD,, and 80.9% for TN. For the full-scale operation, the total retention time was 9.0 hours
and the removal efficiency was 94.4% for BOD, 89.6% for CODcr, 88.0% for TN, and 86.2% for TP.

Key words: Biosorption, organism, nitrogen, phosphorous, denitrogenation, adsorption amount per unit
micobe, microbe concentration, giveaway amount, precipitation time, C/N ratio
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Fig. 1. Batch Reactor and Analysis Procedure.
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Table 1. HRT and Operation Conditions of Lab-Scale Reactor

Reactor HRT(hr) Eval
Biosorption reactor 05 oxic
1st clarifier 15 settle
Nitrification reactor 20 oxic
Denitirification reactor 40 anoxic
Polishing reactor 05 oxic
2nd clarifier 15 settle
TOTAL 100
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Fig. 2. Flowsheet of Process.
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Table 2. HRT and Operation Conditions of Full-Scale Plant

Reactor HRT(hr) Yl
Biosorption reactor 0.3~06 oxic
1st clarifier 1~2 seitle
Nitrification reactor 1.5~25 oxic
Denitirification reactor 15~25 anoxic
Phosphorous uptake 04~05 anoxic
Polishing reactor 04~05 oxic
2nd clarifier 20~30 saftie
TOTAL. 110
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83t ARt

2.3. FULL- SCALE &I¥

20013 824”4 A 20029 19 9UAA] A¥E
S on, FYdTe AN BAAGA 6THE T
29 A e 34E Hsld AYIAA
o AEAA e B EA AYH Labsale 7529 4%
2 89S 53 2FE LHAAE EdzE 508/
T2 ASEHEE e Y8} G4 &
83 /F71 8L dal Az AAPE &2A & ol &3
AL, FHe AL Lab-scalest $UF Fig 29 7
oz AFA2, dpAR, Adstz, 43z
Rz, HEYA2 2 AWEzE FAH o,
7} 29| £ARA|7t-2 Table 28} 2o},

o \ il
—— 0.025¢/min}
- 0.050¢/min

2 e D.075¢/rmin 1

g

N
I e e

COL con. (ma/t)

5 8 B

S
|
|
|

=3
o

3 6 ] 12 18
Aeration time (mins)

Fig. 3. Variations of COD,, Concentration by Aeration Time.
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Table 3. The Error of Actual and Predictable Value with Removed Mass per Microorganism by Biosorption

Parameter Unit Value

Range of the residuals, R* mg/mg 14.62 {5.8-(-8.75)}

Mean of the residuals, Xpean™" mg/mg 0.0027

Standard Error of the mean, SE** mg/mg 3177

Root Mean Squared Error, RMSE**** mg/mg 4.06
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Xmax. = the maximum residual

Xmin. = the minimum residual

Pi = simulated specific removal concentration
Oi = observed specific removal concentration
xi = the residual (Pi — Oj)

7 = the number of observation (z = 70)
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