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Performance for a small on-site wastewater treatment system using the absorbent

biofilter in rural areas
Soon-kuk Kwun - Chun-Gyeong Yoon"
Suwon 441-744, Korea,

ABSTRACT :

(Division of Biological Resources and Materials Engineering, Seoul National University,
])Department of Agricultural Engineering, Konkuk University, Seoul 143-701, Korea)

The feasibility of an absorbent biofilter system was examined for rural wastewater treatment.

Hydraulic loading rates varied from 50 to 250 cm/day. Effluent of the septic tank was fed into the absorbent
biofilter, and small ventilation fan was provided to supply air at the rate of 250 L/min to aerate the biofilter.
The biofilter system demonstrated high removal rates for BODs and TSS at the loading rate of 150 cm/day,
generally meeting the Korean effluent water quality standard of 20 mg/L applicable to both. The nutrient removal
was less satisfactory than the results of BODs and TSS, but it was within the expected range of biological
treatment processes. Considering the abnormally high influent concentration of nutrients during the experiment,

better performance results could have been obtained if ordinary domestic wastewater was used.

The system

performance was not significantly affected by the hydraulic loading up to 150 cm/day, which is far more than the
loading limit of the sand filter systems. Maintenance requirement was minimal, and no problems with noise, odor,
flies or sludge arose. Since the biofilter system can be operated at a distance, operation in remote rural area and
multi-system connected to one control office might be advantageous to the rural area. Overall, considering the
cost-effectiveness, stable performance, and minimum maintenance, the biofilter system ‘was thought to be a
competitive alternative to treat wastewater in Korean rural communities.

Key words : on-site wastewater treatment system, septic tank, absorbent biofilter, hydraulic loading,
Absorbent Biofilter System(ABS), domestic wastewater
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Figure 1. System Description of the Absorbent Biofilter

Figure 2. Photograph of the Experimental System
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Figure 3. Comparison of the Flow Path of Air and Water between
Absorbent Biofilter Media and Solid Particle Media
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Figure 4. SEM(Scanning Electron Microscope) Micrograph for Absorbent
Biofilter Media
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Figure 5. Temporal Variation of BODs Concentrations for Influent
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Table 1. Fecal Coliforms Removal Efficiency by ABS

Sampling Influent Effluent Removal
Date (#/100m £ ) (#/100m ¢ ) (%)
98/3/11 2.4E06 1.1E03 99.95
98/5/15 2.2E06 3.4E04 98.45
98/6/11 3.0E06 2.8E05 90.67
98/9/07 9.0E06 2.4E05 97.33
Average 4.15E06 1.39E05 96.66
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Figure 7. Temporal Variation of T-N Concentrations for Influent
and Effluent
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Figure 8. Temporal Variation of T - P Concentrations for Influent and
Effluent
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Table 2. Treated Effluent Concentrations from Biofilter with three
different Hydraulic Loading Rates at 50, 100, and 150cmy/day.

Minimum Maximum
Loading Rates(cmyday)

50 100 150 S50 100 150 50 100 150

BODstmg/£) 80 96 27 29 26 06 I51 313 94

TSS(mg/¢) 42 76 25

T-N(mg/ ¢) 211.0 191.3 101.2 1385 164.1 630 3102 2284 1372

Average

Constituents

24 60 05 70 100 14

T-Pmg/¢) 118 132 85 88 112 32 154 166 121
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Table 3. Summary of Analytical Results from Absorbent Biofilter System
mmty Location of Sampling Median Average Minimum Maximum Interquartile Range
Influent 7.6 7.8 12 8.9 75 ~179
pH Effluent 6.3 6.2 3.7 76 58 ~ 69
Removal(%) - - - _
Influent 117.0 1200 315 2449 724 ~ 1530
BODs(mg/ £) Effluent 35 62 0.6 313 21 ~177
Removal(%) 9% 95 79 9 95 ~ 98
Influent 455 55.1 18.0 125.0 305 ~ 803
TSS(mg/ £) Effluent 3.0 44 05 140 13 ~ 68
Removal(%) 92 R 65 9 91 ~ 97
Influent 2443 2283 83.0 3489 165.5 ~ 301.5
T-N(mg/ £) Effluent 159.0 158.7 63.0 3102 1108 ~ 1974
Removal(%) 32 28 0 49 19 ~ 37
Influent 155 16.2 6.2 30.8 119 ~ 190
T-P(mg/ £) Effluent 112 10.8 32 16.6 92 ~ 126
Removal(%) 28 31 -3 66 26 ~— 43

% Removal rates(%) were not calculated from influent and effluent data but they were taken from the data of removal rates(%).
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