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The Influence of Ammonium-Nitrogen on Anaerobic Microorganisms in Swine Wastewater by
Batch-Fermentation. Kim, Yoen-Ok*. Department of Microbiology, Sun Moon University, Asan
City, Chung-Nam 337-840, Korea —This study presents the influence of ammonium-nitrogen on micro-
organisms in swine wastewater. For the anaerobic batch fermentation, two different methods were used.
One is the dilution of wastewater with water. The other method is the elimination of ammonium-ni-
trogen from the wastewater. By addition of MgO into wastewater, non-soluble crystall was formed under
alkaline condition as MgNH,PO,6H,0 (MAP). The master culture was adapted in swine wastewater for
more than 3 months, in water-dilution method, the dilution of wastewater with 25% water gave us the
best result in efficiency of COD removal. Two hundred hours later MAP-treated wastewater showed the
efficiency of the COD removal more than 80%. Under same condition obtained none MAP-treated
wastewater about 50%. MAP treatment carried out the very effective anaerobic digestion with swine
wastewater. The important result in this study is that the low ratio of C:N influenced on anacrobic mi-
croorganisms more than high concentration of ammonium nitrogen in swine wastewater. The struvite for
the crystallforming has no toxic effect on methanogenic bacteria.
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Table 1. Dilution ratio of Swine wastewater and culture con-
ditions

Sample No. Wastewater  Dilution ratio Master culture
[mi] [ml] [ml]
1 80 200 20
2 120 200 20
3 280 100 20
4 380 0 20
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Fig. 1. The comparison of the COD concentration in differ-
ently diluted wastewater as a function of fermentation time.
The rate of dilution of wastewater to water: B=1:3, C=1:1, D=3:
1,E=1:0. & B, —C, —A— D, Vv E.
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Fig. 2. The comparison of the efficiency of COD removal in
NH,-N eliminated wastewater to NH,-N containing wastewater.
B: 60% NH,-N climinated and diluted wastewater (3:1), C: di-
luted wastewater (3:1). ——~ B, —@— C.
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Fig. 3. The comparison of the efficiency of COD removal aft-
er 60% NH,-N elimination.

B: diluted wastewater (3:1), C: none diluted wastewater.
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Fig. 4. The concentration of NH,-N in wastewater.

B: NH,-N containing wastewater, none diluted, C: 30% NH,-N
eliminated, none diluted, D : 60% NH,-N eliminated, none diluted.
—&- B, —8—- C, —A&— D.
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Fig. 5. The efficiency of COD removal with the ratio of C:N
as a function of fermentation time.

B: the efficiency of COD removal of diluted wastewater (1:3),
G: the ratio of C:N in diluted wastewater (1:3).
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Fig. 6. The comparison of the efficiency of COD removal
with the ratio of C:N.

B: 60% NH,-N eliminated and diluted wastewater (3:1), E: ratio
of C:N. —— B, —@—E.



Fig. 7. The influence of MAP-crystall on anaerobic micro-
organisms observed with microscopy.

A; crystalls in 60% MAP-treated wastewater, before the fermen-
tation. B; anaerobic bacteria after 2 hours fermentation, C; after
36 hours, D; after 100 hours. magnification 400x.
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