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Abstract

For the first time in this study, the effect of ionic liquids in different Received: 1 September 2021
concentrations and properties on the growth and performance of Accepted: 17 October 2021
microorganisms capable to be used for MEOR, biodegradation and Page Number: 59-73

bioremediation purposes has been investigated. In this regard, two ionic
liquids with different characteristics and chain lengths, namely;
1-octadecyl-3-methylimidozalium chloride and 2-decyl-3-methylimidozalium
chloride were synthesized in the laboratory and their effects were investigated Keywords:
in different concentrations (0, 10, 25, 50, 100, 200 ppm) on 5 different
bacterl_al species (mcl_udlng En_terobacter and Bacillus fa_mllles), isolated Microbial Enhanced Oil
from oil or oil-contaminated soil. The results show an optimum amount of

concentration on the top -down curve of the growth and performance of Recovery (MEOR),
microorganisms in most cases. The maximum the growth rate was obtained Bioremediation,

for the most species, ranges between 10 and 25PPM and the antibacterial Biodegradation
concentration of studied ionic liquids for all species was achieved in 50 ppm.
Also, in most cases, 1-octadecyl-3-methylimidozalium chloride was shown to
have a greater effect on the growth and yield of all microorganisms.
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1. Microbial Enhanced Oil Recovery (MEOR)
2. Biodegradation
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Table 1. List of bacterial formulations used in the rest of experiments.

Bacterial Name

Biological Characteristics

Number Bacterial Formulations
1 Bacillus Stearothermophilus# 13
2 Enterobacter Cloacae#1
3 Enterobacter Cloacae# 3
4 Enterobacter sc;
5 Enterobacter ss;

Abbreviations

Gram-positive Bacillus 13

Gram-negative Enterobacter 1
Gram-negative Enterobacter 3
Gram-negative Enterobacter sc;

Gram-negative Enterobacter ss;
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Figure 1. Molecular structure of two synthesized ionic liquids; (a) 2-decil-3-methylimidazolium chloride (IL-1),
(b) 1-octadecil-3-methylimidazolium chloride (IL-2).
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Table 2. Results of Hydrophobicity tests on bacterial
formulations.

Bacterial Name Abbreviations | %Hydrophobicity

Bacillus 13 57.14
Enterobacter 1 13.74
Enterobacter 3 33.89

Enterobacter SS1 0
Enterobacter SC1 0
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Table 3. Growth Rate results of addition of

Bacterial Name Abbreviations

chemical surfactant (SDBS).

Growth Rate of bacteria
(OD results)

without addition of SDBS

Growth Rate of bacteria
(OD results)
with addition of SDBS

Bacillus 13 0.069
Enterobacter 1 0.338
Enterobacter 3 0.206

Enterobacter scl 0.708
Enterobacter ss1 0.606
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Figure 2. Growth Rate of Bacteria (OD results) in presence of two synthesized ionic liquids for bacterial formulations of: (a)
Enterobacter 1, (b) Enterobacter 3, ¢) Bacillus 13, (d) Enterobacter ss1, (e) Enterobacter scl.
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Figure 2. Growth Rate of Bacteria (OD results) in presence of two synthesized ionic liquids for bacterial formulations of: (a)
Enterobacter 1, (b) Enterobacter 3, ¢) Bacillus 13, (d) Enterobacter ssl, (e) Enterobacter scl.
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