et Mstsi X, "22A 45(2007)
Korean J. Sanitation, Vol. 22, No. 4, pp.119~130 (2007)

Membrane Filter& ©]£3 FALE 7FZ2H$A e g a4+
BEE
ZE=ddE 2w gaAs

Research of Sea Food Wastewater Treatment using Membrane Filter
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Dept. of Fire-Environmental & Disaster Prevention, Gangwon Provincial College

Abstract

Sea food wastewater including high concentration of organics and nutrients is
hard to treat stably by established traditional activated sludge process. This
research is aimed to obey more and more of strengthened the law and to secure
stable effluents by using advanced treatment process applied membrane filter in
aeration tank for treatment of wastewater from marine products.

It must maintain pH of influent over 6.0 to keep up stably biological sludge of
advanced treatment process. At 38hr of HRT, removal rates of TBOD and TCOD
were 99.9% and 99.4% respectively and TSS also removed with high efficiency.
Most organics in the effluent was constituted with soluble type materials, it caused
that membrane filter installed aeration tank should remove minute suspended
particles. The reactor was operated well to get stable treatment results for
operation period, in spite of high loading of organics like that 0.67~1.67
kgTBOD/m®*/day of organics loading and 0.10~0.21 kgBODs/kgMLSS/day of F/M
ratio. At 36~48hr of HRT, removal rates of T-N and T-P were 89.7~90.7% and
91.5~96.0% respectively. It means this treatment process also work to remove
nutrients of high concentration. Upon investigation of advanced treatment's
operation factors, optimum SRT was about 30days and average SNR that showed
tendency to increase according to increase water temperature was calculated 0.014
gN/g MLVSS/d. SDNR was risen in conformity to increase F/M ratio of
Non-aeration tank and investigated as 0.038~0.051 gN/gMLVSS/d.

Key words : Sea food wastewater, Advance treatment, Membrane filter
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Fig. 1. Advanced Treatment process.

Table 1. Conditions of this study

0188 =42 JIZH X0 e 22 121

Fig. 2. Hollow fiber membrane.
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300 400
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Table 2. Characteristics of influent wastewater

(Unit : mg/L, except pH)

Item HRT
48hr 36hr
pH 68 7.2 6471
TBOD/SBOD 1,322~ 2,454/796 7 1,248 1,563~ 2,481/798 ~ 1,362
TCOD¢/SCODc, 2,390~ 3,105/1,524 ~ 2,370 2,306 ~ 3,456/1,557 ~ 2,452
TSS 118~ 273 180~ 530
T-N 1997334 3297391
TKN 187 7322 3117 346
NH3-N 717133 547176
T-P 21.2~32.2 21.8~25.5
POs-P 1.672.1 04720
Alkalinity 193~ 245 193~ 239
BOD/T-N 4,77 8.8 4.676.6
BOD/T-P 55.0~ 88.8 64.1799.8
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Fig. 3. Activated sludge in oxic zone.
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Table. 3 Variation of organic matter due to HRT

48hr 36hr
Item Influent Effluent Removal Influent Effluent | Removal
(mg/L) (mg/L) (%) (mg/L) (mg/L) (%)
TBOD 1920.1 2.4 99.9 11997.7 3.7 99.8
SBOD 989.3 1.9 99.8 1.57.4 3.1 99.7
TCODcr 2742.5 11.8 99.6 2986.8 14.3 99.5
SCODe¢, 1879.7 10.8 99.4 2086.6 12.9 99.4
TCODwmn 578.2 11.9 97.9 535.7 15.9 97.0
SCODwn 270.6 10.7 96.0 234.3 14.7 93.7
TSS 163.3 1.0 99.4 285.7 1.0 99.6
VSS 235.8 0.8 99.7 280.7 0.8 99.7
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Fig. 5. Variation of TBOD concentration during operation time.
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Fig. 6. Variation of TCOD concentration during operation time.
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Fig. 7. Effluent BOD Concentration and total removal rate due to VLR
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Fig. 8. Effluent COD Concentration and total removal rate due to VLR,
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Table. 4 Variation of Nitrogen concentration by HRT

48hr 36hr
Item Influent Effluent Removal Influent Effluent Removal
(mg/L) (mg/L) (%) (mg/L) (mg/L) (%)
T-N 293.3 30.1 89.7 359.7 33.5 90.7
TKN 266.3 5.6 97.9 333.6 9.1 97.3
NH;-N 98.9 4.4 95.6 109.4 7.3 93.3
NO3-N 0.0 14.7 - 0.0 11.3 -
(HetlMeta X HI223 45 - 126 -
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Fig. 9. Variation of TKN concentration during
operation time.
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Fig. 10. Variation of NH;"-N concentration diring
operation time.
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Table. 5 Variation of phosphorus concentration due to HRT

48hr 36hr
Item Influent Effluent Removal Influent Effluent Removal
(mg/L) (mg/L) (%) (mg/L) (mg/L) (%)
T-P 26.6 1.1 96.0 24.1 2.0 91.5
PO4-P 1.8 0.3 82.1 14 1.5 -
BOD/T-P 72.1 82.7
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Fig. 11. Variation of T-P concentration during
operation time.
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Fig. 12. Variation of SNR during Temperature. -
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Fig. 13. Variation of SDNR during F/M ratio.
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