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Abstract

The purpose of this study is to investigate the high strength ammonia oxidation of piggery wastewater. Laboratory scale
reactors was operated using influent of piggery wastewater and effluent of anaerobic digester from piggery wastewater at 35°C
and 20°C. Results of various operating conditions were compared and analyzed. After analyzing the results, effluent of
anaerobic digester from piggery wastewater required shorter Solid retention time (SRT) than influent of piggery wastewater.
In terms of the temperature, stable ammonia removal and denitrification was achieved on the both of the condition. At the
temperature of 35°C, nitrite conversion rate was better than 20°C. It can be concluded that treating the piggery wastewater
using anaerobic digester on the condition of the temperature at 35°C is more efficient on the nitritation of the piggery
wastewater.
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Table 1. Characteristics of piggery wastewater by H treatment

plant
Parmeters Concentration ranges Average
pH 7.7~83 8.0
Alkalinity 13,270 ~ 14,090 13,950
COD 17,800 ~ 21,800 18,950
BOD 9,600 ~ 10,800 9,970
NH4-N 1,870 ~ 1,960 1,920
T-N 3,140 ~ 3,620 3,320

"All units in mg/L, except pH (dimensionless) and alkalinity in mg/L as
CaCOs;

Table 2. Characteristics of anaerobic digester by H treatment

plant
Parmeters Concentration ranges Average
pH 7.6 ~8.4 7.9

Alkalinity 11,860 ~ 13,800 12,740
COD 12,680 ~ 14,240 13,480

BOD 1,840 ~ 2,200 1,980

NH4-N 1,650 ~ 1,920 1,830

T-N 2,870 ~ 3,120 2,960

"All units in mg/L, except pH (dimensionless) and alkalinity in mg/L as
CaCO;
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Fig. 1. Schematic diagram of laboratory scale nitritation
reactor.
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Fig. 2. OUR response in batch respirometric test and results of statistics.
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Fig. 3. Operation results of 35°C laboratory scale nitritation reactor.
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Table 3. Summery of operation condition and result in 35°C laboratory scale nitritation reactor

Characteristics of piggery wastewater and operation condition
Q D
Parameter (Influent H piggery wastewater (Effluent of anaerobic digester from H piggery
treatment plant) wastewater treatment plant)
Q1 Q2 Q3 Q4 D1 D2 D3 D4
SRT (d) 16 8 4 2 8 6 4 2
Inf ammonia (mg/L) 1,870 1,930 1,950 1,933 1,720 1,747 1,815 1,810
Eff ammonia (mg/L) 263 417 995 1,619 250 238 241 1,374
Eff nitrite (mg/L) 80 836 459 63 84 462 1,275 97
Eff nitrate (mg/L) 1,088 410 286 122 924 902 267 152
Ammonia removal rate (%) 86 78 49 16 86 86 87 24
Nitrite conversion rate (%) 5 55 48 26 10 45 80 41
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Table 4. Summery of operation condition and result in 20°C laboratory scale nitritation reactor
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Parameter (Influent H piggery wastewater (Effluent of anaerobic digester from H piggery
treatment plant) wastewater treatment plant)

R1 R2 R3 S1 S2 S3 S4

SRT (d) 16 8 4 16 8 6 4
Inf ammonia (mg/L) 1,890 1,945 1,930 1,735 1,716 1,760 1,823
Eff ammonia (mg/L) 446 541 1,710 263 366 429 1,558
Eff nitrite (mg/L) 156 705 18 24 454 958 80

Eff nitrate (mg/L) 653 325 37 737 526 191 119
Ammonia removal rate (%) 75 72 13 85 77 76 27
Nitrite conversion rate (%) 10 49 8 2 34 72 18
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Fig. 5. Ammonia removal rate, nitrite conversion rate and SRT/SRTwmax in 35°C laboratory nitritation reactor.
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Fig. 10. Effect of pH on Ammonia removal rate and nitrite conversion
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