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This study aims to efficiently remove TCE from soil by using bioaugmentation
and biostimulation techniques. TCE degradation abilities of free cell and immobilized
cell of Rhodococcus sp. P3 (P3) in comparison to mixed cultures obtained from
acclimatized activated sludge (AS) were investigated. Corncob and coir were used as
supporting materials for immobilization. Initial concentration of TCE in soil microcosm
was 100 mg/kg. Results showed that mixed cultures obtained from acclimatized AS could
degrade TCE better than pure culture i.e., 88.15% and 53.34%, respectively. Immobilized
acclimatized AS on corncob had a higher TCE degradation abilities, 94.31%, than free
cell form (88.15%). Immobilization technique using corncob as support material
improved survival of cells which indicated by higher cell numbers of TCE degraders in
microcosms augmented with immobilized cell than with free cell. Kaffir lime peel and
toluene could induce indigenous microorganisms in soil to degrade TCE. Optimal
concentrations of kaffir lime peel and toluene to induce indigenous microorganisms were
50 and 100 mg/kg, respectively. These concentrations were further used in biostimulation
experiment using cassava pulp as organic amendment. When kaffir lime peel at 50 mg/kg
was used as a primary substrate, relative percentages of TCE removal by indigenous
microorganisms in soil amended with cassava pulp at all ratios, C:N 20:1, 30:1 and 40:1
were in the range of 18.87% to 43.44% which was significantly lower than in unamended
soil (80.14%) suggesting that the addition of cassava pulp did not stimulate indigenous
microorganisms to degrade TCE. Superior result was obtained when toluene was used as
primary substrate. Relative percentage of TCE removal by indigenous microorganisms in
soil amended with cassava pulp at all C:N ratios were in the range of 73.48% to 95.63%
which were higher than in unamended soil (65.02%) indicated that cassava pulp could
stimulate indigenous microorganisms to degrade TCE in the presence of toluene.
Combination of bioaugmentation plus biostimulation did not enhance TCE removal from
soil.
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