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ACID DISTRIBUTION/ ANAEROBIC WASTEWATER TREATMENT/ BIOGAS

PRODUCTION/ GRANULE SIZE/ UASB

Investigation on the dairy wastewater treatment were undertaken at ambient
temperature in 16.8 L effective volume laboratory-scale upflow anaerobic sludge
blanket (UASB) reactor receiving the average influent COD of 938 mg/L. for 15
months of 4 HRTs. The feeds of the synthetic dairy wastewater were operated with
the 4 Hydraulic Retention Times (HRT) ranging between 12 — 24 h, and at the
equivalent to the organic loading rates of 1.01 —2.07 kg COD/m’-d. After the steady-
state condition was reached, which took about 3 months, the effluent quality
parameters were sampled and analyzed to quantify the treatment efficiencies. The
following efficiencies could be observed- COD = 66-92%, BOD = 90-97%, TS = 58-
82%, TDS = 48-77%, organic nitrogen = 65-83%, and organic phosphorus = 68-95%.
The average biogas production rate was 552 L per kilogram COD removed with 375 L
of methane gas. The granule size was insignificant different for various upflow
velocities (0=0.05). Major acids found in the effluent were lactic and propionic acids.
The reaction rate of acid distribution of acetic acid to methane gas was determined and

found to be the limiting step of biogas production. The kinetic coefficients k, K,
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and Y were 13 d', 14.73 mg/L and 0.19 g VSS/g COD, respectively. The sensitivity
analysis was also performed and found that it was more sensitive to K value than p,.
The estimation of biogas production by using constructed computer simulation model
indicated that the estimated values agreed with the experimental results. The overall
result obtained from this study indicated that the UASB can be used as the biogas

production process and the treatment unit for dairy wastewater treatment, as well.
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