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Effects of Artificial Filaments Equipped in the Aeration Tank
of Aerobic Fermentation System on the Removal Efficiency

of Nitrogen of Swine Wastewater Containing High Nitrogen

Son K. H, S R. Lee, J. J. Ahn, Y. J. Kwon+ and T. Y. Jung

Dept. of Nutritional Resources, College of Animal Husbandry,
Kon-Kuk University

Summary

This study was conducted to investigate the effects of artificial filaments equipped in the
aeration tank of aerobic -fermentation system on the removal efficiency of swine wastes which
were fermented anaerobically and thus containing high nitrogen. Two aerobic fermentation system
each consists of 4 tanks ; storage tank, 1st and 2nd aeration tank and settling tank were run
before and one or three weeks after equipment of artificial filament in the aeration tanks.

Total solids concentration tended to increase by aerobic fermentation in all running periods.
However, decreased(p<0.05) total nitrogen concentration was shown three weeks after the
equipment of artificial filament. Ammonia nitrogen concentration also largely decreased(p<0.03) in
both running pericds of one and three weeks after equipment of artificial filaments. These results
suggest that the artificial filaments may improve the removal efficiency of nitrogen in swine
wastewater containing high nitrogen during aerobic fermentation.

(Key words : Swine wastewater, Artificial filaments, Aerobic fermentation, Nitrogen removal)
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Fig. 1. Schematic diagram of a aerobic fermentation system used in this study.
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Table 1. Chemical composition of waste-
water used as subsfrate

[tem Content
Total solids (%) 0.22
Volatile solid (%) 0.16
Total nitrogen (ppm) 411.15
Ammonia nitrogen (ppm) 248.33
Nitrate (ppm) 1.00
BODS (ppm) 227.53
pH 7.14
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Table 2. Effect of proliferation filament on
concentration of swine wastewater
aerobic fermentation system
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purification reduction rate of total solids
after fermented anaerobically in a 2-step

Control Proliferation filament
Tank
period 1 week 3 weeks
.......................................... O evvremtteiiiieiit e ae e e rrans
Loading tank 0.23+0.03 0.20+0.00 0.19+0.02
Ist aeration tank 0.30£0.02 0.2410.02 0.281£0.01
2nd aeration tank 0.33=0.02° 0.24+0.01° 0.341£0.06™
Settling tank 0.28*0.03 0.27 £0.00 0.3410.04
Purification
. —-23.12 —36.01 — 7895
efficiency (%)

Means with different superscripts in the same row are significantly different( P <0.05).
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Table 3. Effect of proliferation filament on purification reduction rate of total nitrogen
concentration of swine wastewater after fermented anaerobically in a 2-step

aerobic fermentation system

Control Proliferation filament
Tank
period 1 week 3 weeks
.................................. PPIM oo ememeees et s
Loading tank 44891 +22.1° 288.99 £ 19.94 399.00£0.00°
Ist aeration tank 206.04 £8.58* 145.46£13.53" 149.50 +7.50°
2nd aeration tank 186.00+16.3* 144.27+ 287 114.00+0.00°
Settling tank 152.92+10.8* 138.31% 7.9% 85.00+0.00°
Purification
efficiency (%) 65.94 52.14 78.70

““Means with different superscripts in the same row are significantly different(P ¢0.05).

Zar

oleig F A4 3Fe TA A
g3te] Zr1Zule] MR X WEst F
7heto, A4 SFES ALd JEPE W
A7l FYo] wotsl AelA 7]Asle A
o2 Q4G T3 7|AFe 2P
FAo] Fad mAE osted nAH F
A4 el A5 E ML Aoz #AerE

AE 71E Fa71de gty A
2 BEE 26791, 23667ppme T EAH &
4L o, #a A9 18 2 23
Z71zde grYeld Aa FEE T
23.64, 2277ppmo R 7)o o3 A T
&5l 2 m(p<0.05), FAZAME 37.05ppmE
Uetdle] 2357189 gryely AL %
o] nlgte F 86.16% 4ttt FAALXA
15 ¥ 3% 9o 52& 13 Z7z2d4A
z}z} 38.82, 12.00ppme uYehgen, 21t

ZE7| o4& 1978, 0 ppme, HAAZME
2529, 0 ppm& Yo}, #3171 Fe] dry
ote] AA ¥Ee] tfated Zhzt 8931 2L 100
%2 AAEE Vel A

12} 7]zl Me] 23 dxda 43 3

?_
Fo FrYold Az FEe Aol A
c}

A AAde] nmatd 37 FoA Fol8tA
(p<0.05) F2 F=7F ABHUKHRE 4).
dEuote] WAef 12 B 2a EH7iFEe|A
o] Faw vAEe] AL g o A
SZ2A, g3 AAHe 23 E7izdA
2277 ppm S Z HEE YRl FAat @
Ada 357 Fole A3 HEHA d& AL

Aol ss A BY =4 wsh
EobAA  RelH7] e Fiotd Faz

e e AN wgo] FHH ol FoiT Aol
g% Rew A7solur,

ez PAze)A dEvctd dae ¥
7 23 ErlzRg welred, FHz

A g 2¥E  uigdea ddde] 3



£R3% 5 FA9AN 24

2R GEATE 7T EA v A= G

Table 4. Effect of proliferation filament on purification reduction rate of ammonia nitrogen
concentration of swine wastewater after fermented anaerobically in a 2-step

aerobic fermentation system

Control Proliferation filament
Tank
period 1 week 3 weeks

------------------------------------ ppm L R R N R N I N I I R R R AP I R S
Loading tank 267.91+995 236.67115.09 253.50£3.50
1st aeration tank 23.64+3.20" 38.82+ 177 12.00£5.00°
2nd aeration tank 22.77+0.76° 19.78+ 2.48° 0.00£0.00°
Settling tank 37.05£0.00° 2520+ 299 0.00£0.00°
Purification

. 86.17 80.31 100.00
efficiency (%)

™Means with different superscripts in the same row are significantly different (P <0.05).
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