Thesis Title Efficiency of Dairy Wastewater Treatment by Combined

Baffled and Fixed Film Hybrid Anaerobic Reactor

Author Miss Pacharawan Hanjai

Degree Master of Science (Biotechnology)

Thesis Advisor Dr. Pornpimol Ouichanpagdee
ABSTRACT

The objective of this study is to investigate the efficiency of the combined baffled
and fixed film-hybrid reactor for treating dairy wastewater. The system operated under
semi - continuous operation at ambient temperature which focused on 2,000, 5,000 and
8,000 mg/l substrate concentration in terms of Soluble Chemical Oxygen Demand
(SCOD). The reactor was separated into four compartments by three baffles, in which
working volume was 39 liters of wastewater. The first compartment of the reactor was an

inlet pipe. Luffa, silk cocoon and chicken bone charcoal were respectively used as



Vi

biomaterial supporters for microbial immobilized in the second, third and fourth
compartments. There were 3 experiments during the startup period; first, the SCOD was
2,000 mg/l (low strength), the OLR was 0.55 — 0.60 gCOD/I.d and 4 days of the HRT.
Second, the SCOD was 5,000 mg/l (medium strength), the OLR was 0.38. —
0.54gCOD/I.d and the HRT were between 9 — 10 days. Third, the SCOD was 8,000 mg/I
(high strength), the OLR was 0.40 — 0.42 gCOD/l.d with 20 days of the HRT. It was
found that the startup period reached the steady state within 19 and 29 days with the low
and medium strength wastewater respectively, whereas at the high strength wastewater
took only 12 days. The average of SCOD removal efficiency was more than 92% in all
experiments. After the system reached the steady state in all three experiments, the OLR
was increased to 100%. The maximum OLR at the low and medium wastewater was 2.3
and 1.2 gCOD/I.d, 1 and 3 days of the minimum of HRT, respectively. In the case of the
high strength wastewater, the maximum OLR was 3.5 gCOD/I.d and 2 days of the
minimum HRT. Among all of the experiments, the maximum purification efficiency was
more than 90%. The methane composition of the biogas production was up to 64% in all
experiments. Amongst the overloading period, the pH of the effluent in all experiments
had dropped to lower than 6.4 because of the accumulation VFAs and the volumetric
loading rate that presented the repressions microorganisms’ growth in the system.

To sum up, the substrate concentration was affected not only by the initiation of

the startup operation, but also the performance of the wastewater treatment system.
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