stEstA 2 A8 K|, M 378 ®M45(2011) http://dx.doi.org/10.5668//JEHS.2011.37.4.315

=

J Environ Health Sci, 2011: 37(4): 315-322 [& H]

NE B SH olELAOlHEE oiA(Et
AT BHo| EAKHA

1B - UST - LAY - o7l - AT - AT
A eta 8738, *(F)718)

it

Removal of Nitrogen in Seafood Processing Wastewater Using High-rate
Anaerobic Process and Nitritation-denitritation
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ABSTRACT

Objectives: Organic matter and nitrogen were removed using the EGSB process, a high-rate anaerobic process,
in combination with a nitritation-denitritation process, in order to ensure the stable treatment of seafood
processing wastewater.

Methods: The upflow velocity of an EGGS reactor was operated at 10 m/hr for maximal organics removal
efficiency. For removal of nitrogen from seafood processing wastewater a nitritation-denitriation process was
applied

Results: The efficiency of the EGSB process showed that it has an 80% or more organic matter (CODcr)
removal efficiency with an HRT of six hours or more at influent loadings of 17.34 kgCOD/m*/day or less. The
methane product for TCODcr removal was 0.23-0.38 m*CH,/kgCODrem., which was similar to the theoretical
generation of STP-state methane, 0.35 m*CH,/kgTCODrem. In the nitritation-denitritation process, the nitritation
conversion rate to NH,*-N concentration was 82% to 87%, 72% to 81% and 64% to 69% when HRT was 24 hr,
21 hr and 18 hr, respectively. In the denitritation process, the ratio of SCOD consumption to NOx-N removal
ranged from 2.347 to 2.587. It was 2.472 on average.

Conclusions: The optimal HRT for stable processing of seafood processing wastewater is six hours or more. The
ratio of nitrite to total NOx-N was 82% to 96%, which indicates that nitrite accounts for the largest portion of
the product.

Key words: Denitritation, EGSB, Nitritation, Seafood processing wastewater
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Fig. 1. Schematic diagram of laboratory plant used in this study.

o= 997 4L F94E 4 A== AxE Table 1. Dimensions of the biological reactor
o] FujdA](Distributor)s A XAt &3 714 Items Dimension
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£ & (Granule sludge)E 48390 Yd&Ee A lfe(;ftljr Reactor Liquid Volume 5.80 /
FYUHEHS EGSB F2-849 20.0%= 3t ofd Reactor Thickness 0.50 cm
2pojebd HrezE FEAAZ9 7|22 FAE] Settling Tank Volume 5.00 /
dom, F FadA 17009, BHR 44/, 57 Height 0.30 m
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= AL, reactor - Volume 440/
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Table 2. Variations of CODcr concentrations with operating times

In i Rem. (%)
nf. conc. . conc.
Items HRT (hr)

mg//) (mg/l)

(mg/ 4 6 8 12
TCODcr 3,588~4,685 373~1,247 70.2~76.2 81.1~83.0 85.9-87.7 88.5~90.7
SCODcr 3,224~4,193 274~1,078 72.7~-77.7 84.0~87.5 87.0~89.6 90.4-91.9
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Table 3. Gas production rate with various hydraulic retention time
HRT
Item
4 hr 6 hr 9 hr 12 hr
m’biogas/kgV Sadd. 1.04~1.44 1.42~1.85 1.48~2.11 2.08~2.62
m*’CHy/kg VSadd. 0.76~1.04 1.03~1.33 1.05~1.58 1.52~1.92
m*CHy/kgCODrem. 0.17~0.22 0.23~0.26 0.23~0.30 0.30~0.38
CH,(%) 70.8~74.3 70.1~73.2 71.1~76.8 72.3~74.6
2 f5-ot SUHErE we S g Hadke 37175 TBODs$} TCODer 5 EH¥8+= Fig
Ao ZAMEUTE 49} 50| ATt 24717 F) TBOD;s &
T 288~405 mg/iclor &5 FEv 27~63
2. OFAAL BHo| R7I2 HMA mg/l, AAEEL 81-92%F ZAIHAT. ¢
EGSB 349 f&7= 5343l opditolad TCODcr E5E 687-774 mg/lolYon F&5FE
FTALE FYsE £ Hoxe ofditolgd & 302~387 mg/l, AAEEL 48.4~57.8%% ZAME A
AolM 9] f71= AA B0l thate] AV D}. o} o, AFAIZF HSHHRT 18~21 hr)ell= E-shar
Aibolerd e £HL oF 30d 7H +87I7H AAAR] AALES 79 AR YET
2 AW % o 1019 B exERoR, e
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Fig. 4. Removal TBOD from the effluent in the Fig. 6= X717HE}t TKN 715l thate] A4
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Fig. 5. Removal TCODcr from the effluent in the
nitritation- denitritation process.
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Table 4. Comparison of kinetic parameters o|Afo 2 @AElodol & Ao 7 FAIE T dHkA
Ttems SDNR gSCOD/gNOx-Nrem. Q SAEFTHeR gy A @714 A3t
This study 25.20 2.35~2.56 49 &8 7718 F3h= 1~5 kgCOD/mY/day= B
Choi (2001) 24.70 2.34~2.44 TET YEEY B Az EGSB BH 7%
Gil (2002) 23.25 - F3h= 262kg COD/m/day7bA] Eg=e] 25d9]
EPA (1993) 25.20 2.35~2.56 TRttt 7= AAZE Slo] ARt 17.3
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