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Abstract

This study was performed to investigate the reaction characteristics of piggery
wastewater for biological nutrient removal. The reaction characteristics were discussed the
fraction of organics, the behavior of nitrogen, nitrification, denitrification, and the behavior
of phosphorus. The fraction of readily biodegradable soluble COD was about 66.1 percent
and the fraction of nonbiodegradable soluble COD was 11~12 percent. The ammonia
nitrogen was removed via stripping, nitrification, autotrophic cell synthesis, and
heterotrophic cell synthesis. The removal percents by each step were 12.1%, 68.996, 15.0%,
and 4.0%, respectively. Nitrification inhibition of piggery wastewater was found to occur at
an influent volumetric loading rate over 0.2 NHs;-N kg /m*d. Denitrification rates were the
highest in the raw wastewater and the lowest in the anaerobic effluent. The denitritation
of piggery wastewater came out to be possible, and the rate of organic carbon
consummption decreased about 10 percent. The phosphorus removed was released in the
form of ortho-p in the aerobic fixed biofilm reactor, it was caused by autooxidation. The
synthesis and release of phosphorus were related to the ORP and the boundary value for
the phase change was about 170mV. In the synthesis phase, the phosphorus removal rate
per COD removed was 0.023mgPsyn/ mgCODrem. The phosphorus contents of the micro -
organism were 4.3~6.0% on a dry weight basis.
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Table 1. Characteristics of piggery wastewater

(unit : mg/L)
Constiuents Range Average
pH 78 - 89 8.2
SBODs 900 - 1,200 1,000
TBODs 1,200 - 1,800 1,560
SCOD,, 1,500 - 1,900 1,750
TCOD 3,000 - 3,700 3,500

SS 345 - 542 464

VSS 218 - 450 384

TKN 400 - 900 650

NH;-N 330 - 830 500
NO:-N - -
NO;-N - -

T-P 140 - 180 175
Alk.(asCaCQO3) 1,700 - 2,200 2,000
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Table 3. Average fractions of influent CODc,
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Items Avg. | TCOD | SCOD

(mg/L)| (%) (%)

Influent TCOD 2730 100 167

Influent SCOD 1670 61.1 100
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Table 4. Influent nitrogen fractions and mass

balance of piggery wastewater in
aerobic fixed biofilm reactor.

Items Concentration | Fraction
(mg/L) (%)
Influent TKN 610 100
Influent soluble TKN 548 89.8
Influent organic N 114 18.7
Influent NH3-N 496 81.3
Influent NH3-N 496 100
Stripping 60.0 12.1
Nitrification 341.7 68.9
Autotrophic cell synthesis 74.4 15
Heterotrophic cell synthesis 19.9 4.0
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Fig. 6. Variations of nitrate concentration with
batch time.
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Table 5. Batch experimental results for denitrification by internal carbon source.

ITEMS Raw Ax.eff, An.eff.
Denitrification RDCOD 9.31 7.05 6.62
Rate SDCOD 153 191 1.84
(mgNO3;-N/gMv - hr) Endogenous 0.17 0.31 0.31
Organic Removal RDCOD 219 17.08 14.66
Rate SDCOD 5.05 5.36 591
(mgSCOD/gMv - hr) Endogenous 0.51 0.94 0.93
Carbon Consumption Rate
(mgCOD/mgNOs~N) 250 248 2.3
Alkalinity Production Rate 356 35] 346

{(mgCaCOs/mgNO;-N)
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