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Denitrification of Piggery Wastewater
by Internal Carbon Source

Jay-Myoung Rim’ - Dong-Joon Han™ - Young~Gug Woo™

ABSTRACT

This research aims to investigate the effects of an internal carbon source in the
denitrification of - piggery wastewater. In this study, the raw wastewater and the
effluent from each of anoxic basin and anaerobic basin were used as the internal
carbon sources. The experiments were carried out in batch system and the results
-are as follows ; i) Denitrification rates were the highest in the raw wastewater and
the lowest in the anaerobic effluent. ii) The piggery wastewater contained about 60
percent of the readily biodegradahle organic(RDCOD), which led to a conclusion that
the raw wastewater could be used as the internal carbon source for the
denitrification. For the efficient denitrification, pre~denitrification process was found
profitable. 1i) In denitrification, alkalinity production rates were in the range of 3.4
to 3.6mgCaCOxmgNQ3-N. iv) The denitritation of piggery wastewater came out to be
possible, and the rate of organic carbon consumption decreased about 10 percent.
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Figure 1. Schematic diagram of reactor for
denitrification.
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Table 1. Operation conditions of batch experiment for denitrification.

Internal Carbon Source

Item Stage Raw wastewater Anoxic Anaerobic
(Raw) (Ax. Eff) (An. Eff)
Temp. Non-Recycle 235 23.2 23.8
() Recycle 24.1 23.9 243
Non-Recycle 82 8.28 8.36
pH Recycle 8.23 8.3 8.34
DO Non-Recycle <01 <0.1 <01
(mg/L) Recycle <0.1 <0.1 <0.1
MLVSS Non-Recycle 2920 3190 3240
(mg/L) Recycle 2220 3000 2990
COD-VLR Non~Recycle 0.011 0.0109 0.0108
(kg/m’/d) Recycle 0.0723 0.074 0.0735
N-VLR Non-Recycle 0.044 0.0436 0.0442
(kg/m’/d) Recycle 0.02 0.02 0.02
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Table 2. Batch experimental results for denitrification by internal carbon source.

Non-recvcled system

Recvcled system

ITEMS Raw  Axeff. Aneff. Raw  Axeff. Aneff.
Denitrification RDCOD 9.31 7.05 6.62 9.27 5.37 4.54
Rate SDCOD 1.63 1.91 1.84 1.56 1.05 1.17
(mgNOs-N/gMv - hr) Endogenous 017 031 031 - ~ -
Organic Removal RDCOD 21.9 17.08 1466  22.36 21.06 19.21
Rate SDCOD 5.05 536 591 2.41 212 2.31
(mgSCOD/gMv - hr) Endogenous 051 0.94 0.93 - - -
Carbon Consumption Rate
(mgCOD/mgNOs-N) 2.50 2.48 2.39 2.27 2.74 2.73
Alkalinity Production Rate
(mgCaCOx/mgNOs~N) 3.56 3.51 3.46 3.52 3.54 3.59
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Table 3. Batch experimental results for denitrification by continuous reactor effluent.

Effluent for Carbon Source

ITEMS
Raw Ax.eff, An.eff,
MLVSS(mg/L) 4,000 3,700 3,000
RDCOD 9.70 6.17 5.30
Denitrification
Rate SDCOD 1.60 1.30 1.32
(mgNO3~-N/gMv - hr)
Endogenous - - -

Carbon Consumption Rate

. 2.68 74
(mgCOD/mgNQO3-N) 280 2

Akalinity Production Rate 166 353 357

(mgCaCOx+mgNQO;-N)
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Figure 14 Variations of pH during
denitrification and denitritation.
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Figure 15. Variations of alkalinity during
denitrification and denitritation.
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Table 4. Batch experimental resuits for
denitrification and denitritation.

ITEMS D.eniFri— Denitri—
fication  tation
MLVSS(mg/L) 1,600 1,600
Denitrification rate
{(mgNOs-N/gMv - hr) 3.26 401
Carbon consum.rate
(mgCOD/mgNQO3;-N) 3.13 284
Alkalinity prod. rate
(mgCaCOy/mgNO3-N) 3.1 3.46
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