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Abstract

The anaerobic baffled-fixed film reactor (ABFFR) in this study was designed for enhancing the
biodegradation of high organic matter and suspended solid (SS) in palm oil mill effluent (POME).
An ABFFR was developed by a baffled process combined with plastic nets fitted inside the last
fourth compartment of reactor. The most significant advantages of the ABIFFR is solid retention
time longer than hydraulic retention time. This study was divided in to two parts, Fist part, organic
removal in palm oil mill effluent by ABFFR reactor was studied. The effect of recirculation mode in
1" compartment of ABFFR reactor fo enhance degradation of suspended solid was studied and
performance characteristic in each compartment were evaluated. Second part, decolorization and
phenolic compound reduction in effluent anaerobic digestion processes of palm oil mill industry by

bio-treatment was determined.

The first study, POME containing high concentration of COD and SS was semi-continuously
upflow fed at 1.2 I/d. The reactor was operated within ambient temperature at 20 days hydraulic
retention time. Three modes of hydraulic recirculation were carried under no recirculation,
semi- continuous recirculation (3.15 Imin for 15 minutes, fourth time a day) and continuous
recirculation (3.15 I/min for 24 hours). The recirculation was done in the first compartment itself.
The change of recirculation mode from no recirculation to semi-continuous recirculation was found
the considerable improvements in overall performance of biogas from 13.33 to 22.25 m’/ m'-POME
" and methane content were 48.5 to 62.6%, respectively. The reactor was run for 6 cycles of HRT

(118 days). During 118 operating days, the overall performance of ABFFR in term of COD and SS
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removal were 90% and 80%, respectively with methane production of 6.9 I/d. The performance
characters of the first to third baffle compartment act as hydrolysis and fermentation chamber by
hydrolyzing cellulose at 68, 22 and 9.8%, respectively. pH was in acidic range of 4.5-5.0. Volatile
fatty acid was found approximately 8-9 g/l which acetate was major found and followed by butyrate
and propionate in three compartments. The fourth compartment acts as methanogenic chamber with
pH of 7.7 and less volatile fatty acids accumulation. High biogas and methane production was
found. Biogas and methane yield were 0.37-0.52 and 0.26-0.37 m3/kg soluble COD removed,

respectively.

However, the treated of POME (TPOME) from anaerobic process still remained color and phenolic
compounds that affected in micro and macro-aquatic life. Lactobacillus plantarum SF5.6 was tried
to use for treatment of color and phenolic compounds in TPOME. This strain had highest ability of
molasses melanoidin (MM) decolorization among the 2114 strains of lactic acid bacteria. The
strains were isolated from pickle fruits and vegetables, spoilage fruits and vegetables , soil and
sludge from the wastewater treatment system by using technical step of enrichment, primary
screening and secondary screening. This strain SF5.6 was identified by 16S rDNA analysis and
carbohydrate fermentation (API 50 CH). This strain also had the ability to remove color and
phenolic compounds in TPOME 16 % and 34 %, respectively. To enhance L. plantarum in
decolorization and reduction of phenolic compounds in treated POME, nutrient supplement using
glucose and yeast extract as carbon and nitrogen sources were studied. The effects of glucose and
yeast extract were studied in the range of 0.5-2.0% and 0.1-0.4% (w/v), respectively. The
experiments were carried out in 1 I-Duran glass laboratory bottle containing sterilized TPOME and
incubated at 30 °C under anoxic condition for 7 days. It was found that L. plantarum showed the
maximum decolorization yield (54 %), phenolic compounds reduction (42 %) and COD removal
(47 %) by supplement 1 % glucose and 0.3 % yeast extract. The results of decolorization yield and
phenolic compounds reduction were higher than TPOME without nutrient supplement in 43% and
25%, respectively, as well as the cell growth was more than 5 times. It was noticed that
decolorization and phenolic compounds reduction in TPOME were directly depended on the cell

growth.





