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Summary

l. Title

"The study on the development of technology reducing organic loading and odor
generation of sewage and wastewater containing high organic contaminants by
dissolved fine air—bubbles in the area of Kyunggi province

Il. Objectives and Necessities of the study

The complete degradation of sewage and wastewater containing high organic
contaminants was required to prevent contamination of water environment. However
it was difficult to treat the animal farm wastewater because of high organic
contaminants in the wastewater. Also conventional treatment technology takes long
time to treat animal farm wastewater due to natural microorganisms requiring
enough oxygen to degrade high organic contaminants in the wastewater.

Thus, this study focused on the development and examination of new technology
to apply fine air—bubble generator for the oxidation of high organic contaminants in
the wastewater. Also ozonation is introduced to be supplementary process for the
complete degradation of high organic contaminants.

[[l. Contents and Scopes of the study

1) Scopes
o Review of current status of high organic concentration wastewater treatment

o Establishing mechanism of highly effective oxidation by fine dissolved
air-bubbles

o0 Establishment of treatment unit processes through application test

o Development of treatment process through field test

2) Contents
o Collecting data and review current status of wastewater treatment plant for

animal farm



o Development of treatment process through bench scale unit process test

o Development of treatment process through pilot scale field test

V. The results of the study

1. Measurement of dissolved oxygen transfer rate (Ki.)
Figure shows that the highest value of Kia was measured at the deepest point

5. This results explain that the transferring rate of fine air—bubbles increas due to

higher specific surface area at the lower position in the reactor.

5.50
520 |
©
3 2 S
X A Q
<400 | ™ b({\ b"\
— o .
460 r
430 F-
4.00
N v 2o} ™ %)
X X X X X
S S S S S
Q° Q° Q° Q° Q°

2. Degradation test of high organic concentration of wastewater from animal farm

by ozon oxidation

This test was conducted with 4 samples. Each sample shows removal rates as
8.6%~51.5%. The sample 2 showed the highest removal rate of 51.5% by removal
of12,200 mg/4 from raw wastewater CODc, concentration 23,700 mg/f to treated

wastewater COD¢, concentration 11,500 mg{.
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3. Batch reactor test for fine air—bubbles generation

Figure designates that microorganism degrade high concentration of organic

contaminants in the reactor. The high removal rate was earned by supplying fine

air—bubbles for

detention

time

dissolved oxygen. 60% of degradation rate was earned at 3days of

under the

raw wastewater condition of 500mg/l of
concentration.
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4. The removal rate of loading by ozone unit process

The organic loading reduce by ozone treatment resulted in 61.8% as CODgr of
11.16kg/m*day to be 4.27kg/m’day. In terms of BOD 58.6% resulted from
4.29%g/m* day to 1.78kg/m’-day, CODmn resulted to be 13.0% from 2.36kg/m’-day to
2.06kg/m’-day. SS turned out to be 31.4% from 1.53kg/m®day to 1.05kg/m*day. T-N
and T-P resulted to 13.6, 30.6%, respectively. The loading rate changed from
1.09kg/m> day, 0.23kg/m’day to 0.96kg/m>-day, 0.16kg/m’day.

5. The loading removal rate by biological and full treatment process

The loading removal rate by full treatment process resulted as follows: CODc¢
=> from 30.91kg/m®day to 1.65kg/m>day, removal rate-> 94.7%; BOD=> from
6.78kg/m’-day to 0.67kg/m’-day, removal rate—> 90.1%; CODmn=> from 4.01kg/m>-day
to 0.22kg/m*day, removal rate—> 94.5%; SS=> from 5.44kg/m®day to 0.51kg/m> day,
removal rate—> 4.8%; T-N=> from 1.63kg/m’-day to 0.73kg/m’-day, removal rate—>
55.2%; T-P=> from 0.31kg/m’-day to 0.11kg/m®day, removal rate->64.5%.

< Table mass balance of reducing loading rate by full treatment process>

24 deFetF | OFstF | @FF | QFIF | @FIF A&
& (kg/m’-day) | (kg/m’-day) | (kg/m’-day) | (kg/m’-day) | (kg/m’-day) (%)
BOD 6.78 4.29 1.78 1.13 0.67 90.1
CODcr 30.91 11.16 4.27 1.92 1.65 94.7
CODmn 401 2.36 2.06 0.76 0.22 945
SS 5.44 1.53 1.05 0.65 0.51 90.6
T-N 1.63 1.09 0.96 0.76 0.73 53.2
T-P 0.31 0.23 0.16 0.12 0.11 64.5

V. After study and the conjugation plan of project results
o The new process development for animal farm wastewater treatment.
o The highly effective removal technology by fine air—bubble is established.

o The new environmental technology development for non—degradable wastewater.

_11_
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