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ABSTRACT

Upflow anaerobic sludge blanket(UASB) reactor was operated for treating swine
wastewater containing high ammonia nitrogen to assess their performance and
toxicity of free ammonia concentration. In the reactor, chemical oxygen demand(COD)
removed about 70% at 2.6kgCOD/m’.day of organic loading rate(OLR) and 3 days of
hydraulic retention time(HRT), while it was decreased when OLR and HRT was
maintained 7kg COD/m’.day and 2 days. respectively. Also UASB reactor was
evaluated the activity of methane producing bacteria(MPB) according to change of
free ammonia concentrations. MPB activity of applied sludge in the 500 and 1000
mg-N/ £ of free ammonia concentration was inhibited by 4% and 40%. respectively.
This clearly showed that free ammonia concentration less than 500mg-N/{ showed
no inhibition to MPB in anaerobic treatment of organics. UASB reactor was stabilized
easily less than 1000 mgVSS/¢ due to degradation of organic solids by the high
activities of anaerobes.
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Fig. 1. Schematic diagram of UASB reactor.

Table 1. Characteristics of swine wastewater

Parameter | Raw effluent Pretreated

effluent
COoD 30000~35000 | 15000~20000

TSS 25000~30000 | 4000~5500

VSS 20000~28000 | 3300~4400

TKN 3000~8000 1500~5000
PO+-P 250~400 200~300
pH 7.8~8.3 7.9~8.2
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Table 2. Operating conditions

Stage Number I 11 III
Exp. periods(days)| 0~139 |140~190}191~220
Dilution rate 4D 3D 2D
HRT(days) 3~7 2
OLR(kgCOD/m’.d)|1.1~3.6] 4.5 7
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Fig. 2. Change of hydraulic retention time

and influent COD.
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Fig. 3. COD removal and methane production.
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Fig. 4. Total and free ammonia concen-
trations in the reactor.
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Fig. 6. Specific methanogenic activities from
volatile fatty acids.
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Fig. 6. Change of volatile suspended solid
concentration.
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