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Advanced Treatment of Swine Wastewater by a Sequencing Batch Reactor
with Coagulant Addition and Its Emission Characteristics of Nitrous Oxide.
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Abstract; A sequencing batch reactor process by adding aluminium sulfate was operated with a different
BOD/T-N ratio and A/P molar ratio to investigate the removal characteristics of nitrogen and phosphorus,
and nitrous oxide (N,O) emission from the swine wastewater treatment. The following results can be
drawn:

(1) The percentage removal of T-N and T-P were 63.6-78.0% and 83.9-97.3% respectively, and their
treatment performance were significantly affected by BOD/T-N ratio of influent and the amount of chemical
dosage. Nitrification inhibition by the dosage of coagulant in the addition of 0.2 and 0.5 as Al/P molar ratio
was not observed during operational periods. (2) N,;O conversion rate decreased with increasing of
percentage denitrification. In particular, N, O emission of low BOD/T-N ratio was more significant than that
of high BOD/T-N ratio during the anaerobic process.

Key Words; nitrous oxide, BOD/I-N ratio, swine wastewater, sequencing batch reactor, coagulant.
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Table 1 Characteristics of piggery wastewater

. . Number
Parameter Mean Maximum Minimum
of samples
BOD (mg/) 2790%/3840™"  2880%/3930™" 2700%/3750** 8
T-N (mg/]) 1390 1450 1330 8
T-P (mg/l) 125 130 120 8
SS (mg/l) 460 2
Alkalinity (mg/! as CaCOs) 2900 2

*Run Aand B, **Run C and D.
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Fig.1 Schematic diagram of the SBR apparatus
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Fig.2 SBR cycle
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FEJH0SE L, FNEN0.88g/], 2.2¢/IDFEE 7 IV 3 =7 AKIEIR &S B & FI#HC 10m/min

Table 2 Operational conditions

Parameter RunA RunB RunC RunD
BOD Volumetric loading (kg/m3/d)  0.28 0.28 0.40 0.40
BOD-MLSS loading (kg/kg/d) 0.09 0.09 0.13 0.13
BOD/T-N ratio (-) 2 2 3 3
Al/P molar ratio (-) 0.2 0.5 0.2 0.5
hydraulic retention time (d) 10 10 10 10
sludge retention time (d) 43 43 25 24
sludge production (gSS/d) 0.64 0.66 0.86 0.92
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Table 3 Water quality of effluent in each RUN
Parameters Run A Run B Run C Run D

SS(mg/l) 76.0 17.0 6.0 9.0
(835  (963)  (98.7)  (98.)
BOD(mg/!) 15.7 53 2.7 2.7
(99.4) (99.8) (99.9) (99.9)
T-N(mg/l) 174.7 226.0 89.2 38.1
(87.5)  (83.9)  (93.6)  (97.3)
T-P(mg/l) 45.4 27.5 36.4 27.6

(63.6) (78.0) (70.9) (71.9)
(__):percentage removal (%)

fEEER Lz, APE)VEL0.20Run ATIZNIKSSAT6mg/ITH D BERDOIRME RAH 5
Nz oz, i, BOD-MLSSATRO. 1kg/kg/dPA T DIEWF/MEIC B W TIEHEFRIIRET 2
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Fig.3 Concentration profiles of inorganic nitrogen compound in SBR
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Fig.4 Phosphorus concentration in the sludge
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Fig.5 Profiles of dissolved N,O and N,O emission rate during 1cycle in each RUN
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