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Abstract
Natpinit, S., Ploypatarapinyo, P. and Jenvanitpanjakul, P.
The treatment of high strength protein wastewater by UASB system
Songklanakarin J. Sci. Technol., 2006, 28(1) : 217-226

The objective of this investigation was to treat the high strength protein wastewater by UASB
system. The wastewater of this experiment had COD 2,938 mg/l, SS 478 mg/l and total of nitrogen 435 mg/I1.
The granule was developed from bacteria of activated sludge system as suspended sludge by fermenting
anaerobically at 40°C for 1 month and acclimatizing with the high strength protein wastewater for another
month. The MLSS and MLVSS of the started bacterial sludge were 7,105 mg/l and 5,360 mg/l respectively.
The maximum organic volume loading of this system was 6 kg COD/m’.d at the hydraulic retention time
12 hrs. The efficiency of COD and BOD removal was 88.38 and 93.07 % respectively. The biogas production
was 0.52 1/g COD .d. The content of methane gas was 76.20 %. The bacterial suspended sludge was developed
to granular sludge with the granule's size of <0.25 mm, 0.25-0.5 mm, 0.5-1.0 mm and >1.0 mm as 86.02%,
2.05%, 11.84% and 0.09% respectively.

Key words : high strength protein wastewater, UASB, granulation, biogas, methane gas
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Figure 1. VFA, HCO,", Total Alk and pH of acid fermentation.
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Figure 2. pH, VFA and Ammonia of acid fermentation.
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Figure 3. Ammonia, Organic-N and Total nitrogen (TKN) of acid fermentation.
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Table 1. Characteristics of wastewater of acid fermentation.

Parameter Unit Before acid After acid
fermentation fermentation
pH - 7.02 7.15
COD mg/l 2,788 2,349
BOD mg/l 2,238 1,890
TKN mg/l as N 456 444
NH, mg/l as N 378 390
VFA mg/l as CH,COOH 473 1,014
Alk mg/l as CaCO, 406 1,389
HCO,” mg/las CaCO, 270 687

The average of operation in 450 days.
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Table 2. The biogas production.

COD loading (kg COD/m?-d)

Average Unit
0.5 1.0 1.5 2.0 2.5 3.0
Vol. total gas 1/d 0 072 3.09 486 672 937
1/g COD-d 0 005 0.19 024 028 0.32
Vol. CH, 1/d 0 033 223 393 500 745
1/g COD-d 0 003 0.13 0.18 022 0.25
CH, % 0 47.60 56.34 75.85 7428 7741
CO, % 0 424 3.67 396 519 558
0, % 0 232 087 057 1.15 0.53
. COD loading (kg COD/m3-d)
Average Unit
35 4.0 5.0 6.0 7.0 8.0
Vol. total gas 1/d 11.67 13.86 14.11 21.25 32.67 33.36
l/gCOD-d 030 033 031 052 037 031
Vol. CH, 1/d 933 1035 11.09 16.19 24.60 23.43
l/gCOD-d 030 026 031 052 037 031
CH, % 79.95 7470 7859 7620 7529 70.23
CO, % 1045 895 1029 1142 13.18 10.93
0] % 0 0 0 0 0.09 0.63

2

* The value was the average of each COD loading rate.
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Figure 7. The MLSS of granule sludge of gtate 1.
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Figure 8. The characteristic of granule.
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