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Abstract

Background and Aims: Removal of low concentrations of petroleum hydrocarbons from water by physico-
chemical methods encounters many limitations. The aim of this study was thus isolation and identification of
bacteria from soils contaminated with total petroleum hydrocarbons (TPH). Removal efficiency of low
concentrations of hydrocarbons from water using isolated bacteria was also determined.

Materials and Methods: TPH concentrations of 100, 500 and 1000 ppm in water were examined. Bacteria were
identified and isolated from diesel-contaminated soil. Isolated bacteria were cultured separately in medium
containing water with certain concentrations of TPH. At predetermined contact times (2, 5, 7 and 14 days), the
total amount of TPH remained in the water was measured using standard methods.

Results: At 100 ppm TPH in water and within 48 hours, the highest removal efficiency of TPH about 65% was
obtained by Alkaligenes faecalis. Likewise, the lowest removal performance of TPH, approximately 20%, was
obtained by Pseudomonas aeruginosa at this concentration. The highest and lowest removal efficiency of TPH
from water at 500 ppm by was achieved by Enterobacter (40%) and Alkaligenes (20%) following 48 h,
respectively. At the highest concentration of TPH in water (1000 ppm) and after 48 h, the highest removal rate
about 30% was obtained by Enterobacter. for the removal efficiency appeared to increase with the increase of
contact time, in which the maximum removal efficiency was about 90% (at 100 and 500 ppm concentrations)
and about 50% (at 1000 ppm concentrations) after 14 days.

Conclusion: Bacteria isolated from contaminated soil can be used to remove low concentrations of petroleum
compounds from water.
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Tablel-Result of biochemical tests of bacteria isolated from oil-contaminated soil
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Test: GR = Gram Reaction, XI= Oxidase, MOT= Motility, NI= Nitrate, LYS= Lysine, GLU= Glucose, XY S= Xylose,
ORN= Ornithine, H2S, MAN= MANOSE, XL= XYLASE, IND= Indole, UR= Urease, VP= Voges-Proskauer, CIT=
Citrate, MAL= Maltose, SUC= Sucrose, LAC= Lactose, STH= Starch Hydrolysis, CAT = Catalase, TSI= Triple Sugar
Iron Agar, GEL = Gelatin Hydrolysis
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Figure 1- Effect of bacterial type on TPH removal rate with initial concentration of 100 ppm at different times
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Figure 2. Effect of bacterial type on TPH removal with initial concentration of 500 ppm at different times
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Figure 3. Effect of bacterial type on TPH removal with initial concentration of 1000 ppm at different times
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