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Bioremediation of gasoline and diesel contaminated soil by mixed nitrogen fixing bacteria
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Abstract

In this study, biodegradation of gasoline and diesel by nitrogen fixing bacteria (Bacillus polymyxa,
Derxia spp., Enterobacter cloaeae and T6) was determined under aerobic conditions. Five treatments were
established which were T1 (soil added with 5% gasoline and 5% mixture of bacteria), T2 (soil added with 5%
gasoline), T3 (soil added with 5% diesel and 5% mixture of bacteria), T4 (soil added with 5% diesel) and T5
(soil only). Results showed that nitrogen fixing bacteria were able to grow in soils contaminated with 5%
gasoline or diesel and grew in higher amount in the controls. Moreover, the treatments with nitrogen fixing
bacteria showed the faster reduetion of oil intensity than the treatments without application of these bacteria.
When soil samples were inoculated with gasoline and diesel and nitrogen fixing bacteria, pH of these soils
decreansed. Therefore, in this study concluded that the nitrogen fixing bacteria was able to degrade gasoline
and diesel of 5% or lower concentrations, and should be applied in bioremediation of soil contaminated with
gasoline and diesel oil further.
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Table 1. Numbers of mixed nitrogen fixing bacteria (MPN/g) in soil after oil application with/without mixed bacteria

Numbers of mixed nitrogen fixing bacteria (MPN/g)

Treatments Before added 1 hr. 7 days 14 days 21 days

T1: Soil added with gasoline oil 5%

and mixed bacteria 5% 0.23 17 0.49 1.40 .30
T2: Soil added with gasoline oil 5% 0.23 0.23 0.46 1.40 1.10

e ) . o

T3. Soil addeq with diesel oil 5% and 0.23 023 095 716 1.40
mixed bacteria 5%

T4: Soil added with diesel oil 5% 0.23 0.23 0.49 1.40 1.10
T5: Soil 0.23 0.23 0.33 0.49 1.10
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Table 2. Numbers of total heterotrophic bacteria (CFU/Q) in soil after added with oil and/or mixed bacteria

Numbers of total heterotrophic bacteria (CFU/g)

Treatments Before added

1 hr.

7 days 14 days 21 days

T1: Soil added with gasoline oil

5% and mixed bacteria 5%

T2: Soil added with gasoline oil 5% 3.45+0.45 x 10°
T3: Soil added with diesel oil 5%

3.45+0.45 x 10°

3.45+0.45 x 10°
and mixed bacteria 5%

T4: Soil added with diesel oil 5%  3.45+0.45 x 10°

T5: Soil 3.45+0.45 x 10°

7.47+2.35 x 10°
2.75+0.25 x 10’
8.97+0.83 x 10’

1.87+1.70 x 10

3.45+0.45 x 10°

1.0420.11 x 10° 5.40+0.20 x 10° 8.80+0.20 x 10°

3.0040.30 x 10" 5.50+1.81 x 10" 3.80+0.60 x 10’

8.97+0.83 x 10" 1.17+0.29 x 10" 1.90+0.10 x 10’

1.23+0.04 x 10" 3.00+2.70 x 10" 4.70+1.40 x 10°

3.004£0.10 x 10° 2.25+0.95 x 10° 1.40+0.20 x 10°
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T sanE 5%) uas T4 (Au + UnsuALTa 5%))
TuAun iAtanuidunsa-aAnsresfuanasan 8.0
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mnmﬂumm—mw@l\iﬁumn”8.0 + 0.0 aAAVINAL
7.0 + 0.0 nelu 1 Falualuria 2 ganmmaaes waz
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) (Table 4) anuansn TR
5% uaztauLuTu 5% sinliaauilunse-sean
A LLﬂvLN‘ﬂNﬂ’]?LE}NLL‘Uﬂ%L?ﬂN@NIMﬂ@ﬂW?V]W@@QV]N
IR o 5% mﬂumqmﬂunm fin3an
m”l,mqmmmwmwmmmuumwﬁu 5% AU
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Table 3. Intensity of tested soil after oil application with/without mixed bacteria

Intensity of tested soil after oil application with/without

Treatments mixed bacteria
Before added 1 hr. 7 days 14 days 21 days

T1: Soil added with gasoline oil 5% and

+++ +++ ++ + +
mixed bacteria 5%
T2: Soil added with gasoline oil 5% +++ +++ ++ ++ 4
T3: Soil added with diesel oil 5% and mixed

+++ +++ ++ + +
bacteria 5%
T4: Soil added with diesel oil 5% +++ +++ ++ ++ 4
T5: Soil A A A 4 4

Note: +++, High intensity; ++, moderate intensity; +, low intensity
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Table 4. pH of tested soil after oil application with/without mixed bacteria

pH of tested soil after oil application with/without mixed bacteria

Treatments
Before added 1 hr. 7 days 14 days 21 days

T1: Soil added with gasoline oil 5% and mixed

0+0.0 7.0+0.0 7.0+0.0 6.0+0.0 6.0 +0.0
bacteria 5%
T2: Soil added with gasoline oil 5% 8.0+0.0 7.0+0.0 7.0+0.0 7.0+£0.0 7.0+0.0
T3: Soil added with diesel oil 5% and mixed

0+0.0 7.0+£0.0 7.0+0.0 7.0+£0.0 6.0+0.0
bacteria 5%
T4: Soil added with diesel oil 5% 8.0+0.0 6.0+ 0.0 6.0 +£0.0 6.0+0.0 6.0+0.0
T5: Soil 8.0+0.0 8.0+0.0 8.0+ 0.0 8.0+0.0 8.0+0.0
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