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Effects of Seed Sources and Concentration of Ammonia on Anaerobic Digestion
YangJi Kim, Sung-Il Kim, Bum-Shic Shin, Ki-Sup Ahn” and Jong-Soo Kim (Department of Environmental Eng-
ineering, Sun Moon University, Asan 336-708, Korea, 1)Depar’anent of Environmental System Management, Che-

onan College of Foreign Studies, Cheonan 330-705, Korea)

ABSTRACT : The seeding sources and concentration of ammonia on anaerobic digestion were investigated by
batch culture bioreactors. The sources of seeding on anaerobic digestion were from swine wastewater collection
pit of a hog raising farm and from anaerobic digestion sludge of a municipal sewage treatment plant. The
inhibition of ammonia on anacrobic microorganisms was initiated at ammonia concentration of 1,500 mg
NH-N/L and it's effect was increased by increasing ammonia concentration up to 3,500 mgNH,-N/L regardless
the sources of seeding as evidenced by decreases in COD removal efficiencies and biogas yields. The inhibition
occurred to not only methanogens but also acidogens since the concentration of volatile fatty acids was
maintained at 50 mg/L. The COD removal efficiency and biogas yield were maintained constantly while incr-
easing ammonia concentration up to 3,500 mgNH,-N/L. when swine wastewater collection pit was used as a
seeding; however, those were decreased while increasing ammonia concentration when anaerobic digestion sludge
was used as a seeding. The results indicate that the seeding acclimated to high concentrations of ammeonia for
long time was easy in adaptation to high ammonia concentration and less subjective to ammonia inhibitory

effects.
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Table 1. Composition of nutrient/mineral/buffer (NM/B) medium

Concentration Concentration
Ingredient in Test Ingredient in Test
(mg/L) Culture (mg/L) Culture
(mg/L) (mg/L)
Nutrient? : Minerals :
KH,PO, 500 Ca(l, « 2HO 150
Na,SO;4 150 MgCl, - 6H,0 200
(mg/L - d) Fe(l, - 4H,0 20
NH 530 Mn(l, - 4H,0 050
Cysteine 100 ZnCh 025
(mg/L - d) CuClb 015
H;BOs 025 Na;MoQ; - 2H,O 0.05
Co(l, - 6HO 250
Buffer” : NiCl - 6H,0 025
NaHCO; 6,000 NasSeQy 0.5

7150 mg/L NaSOs in the NMB medium provides 5 mg
SO /L - d or of 5% of the COD load.

9100 mg/L Cysteine in the N/M/B medium provides 5
mg Cysteine/L - d or of 5% of the COD load.
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Fig. 1. Configuration of bioreactor for anaerobic batch tests.
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Fig. 2. Patterns of COD removal and biogas production dur-
ing adaptation on anaerobic batch test.(solid lines for COD
and dotted lines for biogas production)
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Fig. 3. Paiterns of COD removal and biogas production after
addition of ammonia to adapted anaerobic batch test biore-
actors, (solid lines for COD and dotted lines for biogas prod-
uction)
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