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Abstract

Palm oil mill effluent (POME) is one of the three major sources of pollutant from agro-
industry in Southern. Decanter effluent had the following characteristics ; it had acidic pH (pH
4.5) and contained high organic matter with 143.9 g/l total COD, 50.84 g/l soluble COD, 71.95
g/l BOD , 71.5 g/l total solids (TS), 34.2 g/l suspended solids (SS), 10 g/l oil & grease but
contained low nitrogen (1.2 g/l) and phosphorus (0.5 g/1). Studies on thermotolerant properties of
fungi room temperature and 65 °C revealed that Humicola insolens, Thermomyces lanuginosus
and Rhizopus sp. ST 29 were found to be thermotolerant with the optimum temperatures of 55,
55 and 45°C respectively. Effect of organic matter concentration was investigated by cultivation
of the three fungal strains at their optimum temperatures in the decanter effluent at different
dilutions (1:0, 1:1 and 1:2) under shaked flask condition (200 rpm) for 5 days. Results indicated
that the optimum dilution was 1:1 (v/v) with soluble COD value of 22.56 g/l and Rhizopus sp.
ST 29 gave the best results, giving the biomass concentration of 18.30 g/l and produced 26.88
mg polymer per g biomass, oil & grease decreased by 98.66% with COD removal of 72.7% and
total solids reduction of 60.5% with less amount of sediment and clearer effluent. Comparison
on their enzyme activities revealed that Rhizopus sp. ST 29 produced the highest activities of
carboxymethyl cellulose (CMCase) (814.6 U/ml) and xylanase (1547.4 U/ml) while
T. lanuginosus gave the highest pectinase activity (0.96 U/ml) and H. insolens gave the highest
lipase activity (10.20 U/ml). Studies on some properties of the polymer indicated that molecular
weight of the polymer were 17,657 Daltons, anionic polymer and having particle size of 1234.3
nm. Based on these results, Rhizopus sp. ST 29 was selected for studies on the effects of
nitrogen source, nitrogen concentration and initial pH on growth, biopolymer production and

treatment efficiency. The optimum condition for cultivation of Rhizopus sp. ST 29 at 45°C were
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as following : 0.025% fertilizer (46-0-0) as N-source with the optimum concentration of 0.025%,
and initial pH of 4.5. Under the optimum condition, Rhizopus sp. ST29 gave 20.18 g/l biomass
and 54.19 mg/g biomass (or 5779.2 mg/l effluent) 10.27%, the polymer production increased
about 2-folds of biomass with 80% COD removal after 4 days cultivation. The effect of aeration
rate was studied in different types of fermenter ; aeration in air lift fermentor (flow rate of 3.0,
1.5, 0.5 and 0.025 vvm), agitation only in continuous stirred tank reactor (CSTR) and cultivation
on a shaker. The optimal aeration rate in an air-lift fermentor was 3.0 vvm, giving biomass of
8.67 g/l and 50% COD removal after 5 days cultivation. In CSTR fermentor (agitation only), the
strain produced 18.11 g/l biomass and 25% COD removal after 5 days cultivation. Cultivation on
a shaker gave 20.49 g/l biomass and 64% of COD removal after 4 days cultivation. Comparison
on treatment of sterilized and non-sterilized decanter effluent under septic condition revealed
that Rhizopus sp. ST29 cultivation in non-sterilized decanter effluent grow better and gave
higher treatment efficiency with 0.723 g/ biomass and the COD, TS, SS and oil & grease
removals of 36.7, 77.24, 50.59 and 76.19 % respectively. Comparison on treatment of decanter
using free and immobilized cells of Rhizopus sp. ST29 on commercial supporter (Bio stage) and
polyurethane sponge was studied. It was found that immobilized cells with bio stage contained
1.412 g/l biomass and gave the highest removals of soluble COD, TS, SS and oil & grease with
the values of 66.6, 77.24, 77.84 and 56.25 %, respectively. Results in semi-continuous feeding
indicated that after 12 days cultivation, cell immobilized on bio stage were able to reduce 60%
soluble COD, 75.93 % total solids removal, 77.24 % suspended solids removal and 52.38 % oil

& grease removal.
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