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Abstract

This study aims to estimate the biological decomposition capacity of MPC(Microorganism
Porous-Concrete). MPC has specific surface area formed by inside pores, and bio compound
was added to those pores to reduce pollutants loading. To evaluate the water purification
capacity of MPC, we carried out the comparative studies using different media types
[GPC(General Porous-concrete), CPC(Compound porous-concrete), LPC(Lightweight
aggregate porous-concrete)] under the condition of CFSTR, and different retention times (30, 60
and 120 min). We also estimated the purification capacity of MPC under different
concentrations of pollutant loadings. The MPC showed higher efficiency in water purification
function than other conventional porous concretes with efficient decrease rates of SS, BOD,
COD, and nutrient concentrations. In the comparison experiment for different retention times,
MPC showed the highest removal efficiency for all tested pollutants in the longest retention
time(120 min). In the long period test, the removal efficiencies of MPC concrete were high until
100 days after the set up of the operation, but began to decrease. Outflow flux was invariable
compared with inflow flux so that extra detention time for media fouling such as back washing
is not needed. But the results suggested that appropriate management is necessary for long-
term operation of MPC. As the final outcome, MPC using bio organisms is considered to be
efficient for stream water purification when they used as substrates for artificial river structure.
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Table 1. MPC physical characteristic

Aggregate P/Gvol%s) | W/C(wt%) |Void Ratio%) Unit quantity (kg/m®) Admixture
Gradation(mm) Water Cement  |Coarse Aggreg-ate (CX%)
5~13 34.7 25 20 89 354 1,657 2.83
Feeding pump
Storage
Tank
Effluenf Tank
Figure 1. Experimental design of MPC Reactor
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Table 2. Driving condition for comparison experiment

Treated parameters

in the experiments Media type

Retention time Long-term experiment

Retention time 120 min

30min, 60min, 120min 120min

Influent Characteristics

SS(mg/L) 5055 174 209
BOD(mg/L) 92.6 74 93
COD(mg/L) 49.3 9.8 13.7
T-N(mg/L) 4029 0.349 3.260
T-P(mg/L) 0.497 0.147 0.596
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Table 3. Driving condition for comparison experiment of different pollutant concentrations

Influent concentrations Low conc Middle conc High conc
Retention time 120 min
Influent Characteristics
SS(mg/L) 18 30.2 56.5
BOD(mg/L) 5.29 95 30.1
COD(mg/L) 7.9 14.1 26.2
T-N(mg/L) 1.099 4.257 12.109
T-P(mg/L) 0.214 0.393 0.629
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Figure 2. Removal efficiency with different media types in

the CFSTR
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Figure 3. Removal efficiency with different HRT in the CFSTR
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Figure 4. Removal efficiency with different concentrations of
pollutants in the CFSTR
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Figure 5. Changes in DO concentrations of different pollutant concentrations in the CFSTR
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Table 4. Pollutant Concentrations in influent water and effluent water
Influent Effluent
Item
Range Average Range Average

DO(mg/L) 7.9~11.2 8.9 4.8~9.7 7.0

SS(mg/L) 8.0~48.5 20.9 4.0~26.7 9.6
BOD(mg/L) 7.9~10.1 9.3 43~8.6 47
COD(mg/L) 8.0~19.0 13.7 4.5~16.0 9.1
T-N(mg/L) 1.426~5.369 3.260 1.008~3.898 2.428
T-P(mg/L) 0.314~0.984 0.596 0.206~0.662 0.462
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Figure 6. Changes in removal efficiencies for each pollutants during the long-term driving of MPC
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