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Optimum Management Plan of Swine Wastewater Treatment Plant for the Removal of

High-concentration Nitrogen

Nam-Cheol Shin, Yoo-Jin Jung, Nak-Chang Sung (Dept o Environmental Eng Dong-A Univ. Pusan 604-714, E-mail -

nesung @il dongaackr)

ABSTRACT : The amount of swine wastewater reaches about 197,000m' per day at live-stock houses in the whole
country. A half of the swine wastewater resources are too small to be restricted legally. This untreated wastewater causes
the eutrophication in the water bodies. In case of swine wastewater treatment, the solid-liquid separation must be
performed because feces(solid phase) and urine(liquid phase) have large differences in nitrogen and phosphorus
concentration. [t is necessary to assess exactly the concentration of the pollutants in swine wastewater for planning the
wastewater treatment facilities. A full-scale operation was carried out in K city and the plont is consists of conventional
plant, the supplementary flocculation basin of chemical treatment process and anaerobic - aerobic basin for nitrogen
removal. The improved full-scale swine wastewater treatment plant removed the 1,500~3,000mg/ £ of total-nitrogen(T-N) to
120mg/ ¢ of T-N and 131~156mg/ £ of total-phosphorus(T-P) to 0.15~1.00mg/ £ of T-N. Accordingly, as a results of
operational improvement, the removal efficiencies of T-N and T-P were over 92~96%, 99%, respectively. The continuous
supply of organic carbon sources and the state of pH played important roles for the harmonious metabolism in anaerobic
basin and the pH value of anaerobic basin maintained at about 9.0 for the period of the study.

Key Word : Swine wastewater, Nitrogen removal, Phosphorus removal
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Table 1. The present conditions of occurring on swine wastewater at
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Table 3. The present conditions of swine wastewater treatment plant

live-stock in the whole country in the whole country
Total  Permission Declaration  Limit City - Province  Running Establishing
Number of 567,724 3,743 24,118 539,863 Yicheon Kwangju, Gapyang,  Yangpyung,
Farmhouse (100%)  (07%)  (42%)  (95.1%) Kyonggido Ymgin‘ Yeoju, Namyangju, Pochun, Kimpo,
) 13 pl j j i
Number of Animals — gg7; 344 3216 3211 (3 PE9 (3 placey YenBs Paju, Yunchun, Fyeongk
(Catle, Pig, A 00w 345%)  (31%)  (2.4%) : (1 place)
470 . o
Thousand of head) Kangwondo Hwengsung, Chulwon, Hongchun,
Mownte of 107017 46700 51456 93861 (4 place) Wonju (4 place)
i 100% 237 26.1 . Chungchongbukd
(m'/day) ( ) (@BTR) (261%)  (502%) ungchongoukdo Jinchun, Chungwon (2 place)
(11 place)

Dangjin, Yeosan, Hongsung, Buyeo,
oS 443 FAG me} Aol $5an AAHA A C"““(ﬁihﬁwg“‘”) ndo (’I““I'S“'m‘) Younggi,  Chungyang,  Suchun,
49 Aol AFE JBeltt. P P Kongju, Asan, Boryung (10 place)

met R AFAHE Fisie 1EEL EAsE Ao Jummabukdo  Imsi]  omjee,  Yiksan,  Junguoop,
AE Fdoz A4 FANAE B ALY 3 (© place) (1 place) Bs‘m""n“'(‘:“giace‘;‘a“l“’ Jinan, - langst,
BePore AFsua gk P
Junranamdo i Naju, Hwasun, Hampyung, Damyang,
(5 place) Kurae (5 place)
XHE 3:’ %ﬁ Kyongsangbukdo ~ Andong  Youngju, Yechun, Uisung, Sangju,
(7 place) (1 place) Kumi, Youngchun (6 place)
S| 20 WA 9 X2|5H e Kyongsangnamdo  Kimhae Haman, Changnyoung, Yuiryeong,
; e . (6 place) (1 place) Hamyang, Milyang(5 place)
AFY Fds7iolA ot gAdhe S0 BAZLS Table
Total 57 place 6 place 51 place
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Table 2. Characteristics of the original swine wastewater

Fblee HegeozAYg outage] glodd uls)
dol 27] o MNP Fag 2AF9 sz 1 WF
o] A% &} 7tn Qe AFolng HPAIALY o) - BF
o] AFg 4Ao|th.

g 2 A -5 AT TA AL GAUHE Table 3.
of JERRR, Table 490 FWHFIFHANE 7SS
YERIQTE 3U A3 Aeade dqirE FidAe
B2 AESY Mg AYgsin gon o] REHAY AH]FA
T 71484 2 37144 2571 AHEEHT Qo
#7\14x2l+ HAF (Hyundai Anaerobic Filter)3%#, BIMAZY
Tol #EEHT glon, IgHE FHoEe RN, 3]
Aashd aZln Fahsh 7|9 2RFFoR AT,
Bio-Ceramic34 F°| F451 Ut

Section wastewater BOD §0))) SS TKN T-P
(£ fhead - day) (mg/ £) (mg/ £) (mg/ ) (mgf ) (mg/ ¥)
Types Average Range  Feces Urine Feces Urine Feces  Urine  Feces Urine Feces  Urine
Dairy Farming I 17~60 20821 3,575 200,712 11,368 118667 25 4706 4205 2206 250
Beef Cattle Farming 33 30~40 24456 4640 172872 19992 156,800 35 6,080 5005 3446 305
Pig Farming 124 6~33 59,875 409 26926 9005 183,000 425 9,790 4500 4,205 315
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Table 4. The present conditions of operating for swine wastewater

treatment plant

Section Volume Innet BOD  Outnet BOD Treatment
(mfday)  (mgf £) (mg/ £) Process
Kyonggido 190 5200 Sewage Disposal  Anaerobic
Yicheon, Plants Comnection  Digestion
. Wastewater .
Kyonggido ;300 2,500  Treatment Plams  Anacrobic
ongin Connection Digestion
Chungnam Liquid
Nonsan 200 250000 49 Corrosion
Junbuk Anaerobic
Imsil 150 15,000 104 Digestion
Kyongbuk Anaerobic
Andong 170 20,000 129 Digestion
Ky Anaerobic
Ki 130 6,000 210 Digestion
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Fig. 1. The variation of input and recycling swine wastewater.
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Fig. 2. Schematic diagram of flow sheet{top : before changed,
bottom : after changed)
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Fig. 3. Average monthly BOD concentrations.
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Fig. 4. Average monthly COD concentrations.
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Fig. 5. Average monthly T-N concentrations.
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Fig. 6. Average monthly T-N concentrations.
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