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Abstract

Oil and its derivatives leakage into the soil can alter the engineering behaviour of the soil and result in
environmental catastrophes. Additionally, the use of remediation procedures is required to restore polluted sites to
its original state and transform contaminated materials into ecologically and geotechnically sound building materials.
For highly plastic clayey soils, bioremediation was adopted because it is effective, affordable, and environmentally
beneficial. Atterberg limits, compaction, unconfined compression, direct shear, and consolidation tests were carried
out on natural, contaminated, and bioremediated soil samples to examine the effects of contamination and remediation
on fine-grained soil properties. This investigation was done in order to better understand the change in geotechnical
properties of highly plastic, fine-grained soil caused by crude oil contamination and bioremediation.
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Introduction

Contamination with oil decreased the maximum dry density,
the ideal moisture content, the soil's coefficient of consolidation,
unconfined compressive strength, shear strength, swelling pressure,
and unconfined compressive strength. Additionally, pollution
raised the soil's compressibility, swelling index, and compression
ratio. Additionally, bioremediation increased OMC, shear strength,
cohesion, internal friction angle, failure strain, porosity, compression
index, and settlement while decreasing MDD, UCS, swelling index, free
swelling, and swelling pressure of soil in comparison to contaminated
soil. Bioremediation also reduced soil contamination by about.
Microstructural investigations demonstrated that oil pollution did
not change the soil's chemical composition, elemental composition,
or mineral composition. The bioremediation greatly raised the
aforementioned metrics while reducing the particular soil surface area
[1]. The process of bioremediation produced quasi-fibrous textures as
well as porous and agglomerated structure Soil mechanical qualities
were negatively impacted by oil pollution, but were enhanced by
bioremediation [2]. Humans' ruthless use of natural resources and
industrialisation, which contaminated the air, water, and soil, wreaked
havoc on the ecosystem. Oil and its derivatives are regarded as one of
the most prevalent pollutants due to their significance and the extensive
use of oil-related businesses [3]. Oil spills are known as the leakage
and discharge of oil into the environment from petroleum extraction,
storage, distribution, and refinement facilities, which can endanger the
ecology of the ocean, the coast, and the land. Oil spills have terrible
effects on the environment, the economy, and society [4].

Discussion

The two largest oil disasters were at Deepwater Horizon in 2010 and
Exxon Valdez the worst effects on the environment [5]. Engineering
geology and geoenvironmental engineering are concerned with
predicting the severity and scope of oil spills in marine or inland settings
as well as offering restoration options based on the characteristics
of the affected region. It is a multidisciplinary technique that may
be carried out using environmental impact analysis and geological
hazard assessment [6]. One of the most serious types of pollution,
soil contamination modifies the chemical, physical, and biological
characteristics of soil as well as its geotechnical characteristics [7].

Additionally, spreading pollution in building foundation soil might
have disastrous consequences [8]. Preaxial experiments were used to
examine the shear strength of quartz sand contaminated with motor
oil, and they discovered a considerable reduction in internal friction
[9]. Due to oil contamination, loose and thick sands both showed a
modest reduction in strength and permeability and an increase in
compressibility [10]. Angle and a significant rise in the volumetric
strain were also noted. They observed that light gas oil and benzene
had less of an impact than crude oil does on the strength metrics of soil.
Oil contamination resistance of various clay minerals with varied pore
fluid dielectric constants. By varying the ethanol content in distilled
water, they altered the dielectric constant values.

Conclusion

The findings of their experiments demonstrated a correlation
between the undrained shear strengths of Na- and Casmectites and the
real fluid ratio when normalised to the liquid limit. Given that kaolinites
and illites contain significantly less exchangeable cations this results
in substantially narrower Atterberg limit ranges than smectites and
reduces the role of the dielectric constant to practically pure particle-
particle interactions. Additionally, the undrained shear strengths may
be governed by the significantly higher particle sizes of the kaolinite
and illites. Utilizing various remediation procedures is necessary to
restore polluted sites to their pre-contamination state and transform
contaminated materials into ecologically and geotechnically sound
building materials. There are many different remediation techniques
available, including biological, chemical, thermal, physicochemical,
and integrated remediation technologies, depending on the type and
concentration of the contaminants, the soil type, the characteristics of
the contaminated site, the cost and time required for the process, as well
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as the environmental impact and effectiveness. Reviewing the retention,
volatilization, and transport processes while taking into account
the physico-chemical characteristics in soil of hydrocarbons. They
discovered that by reducing the soil's moisture content, hydrocarbon
vapour phase transfer and soil retention increased, whereas no aqueous
phase liquid movement decreased. Because it can permanently remove
oil pollution, has cheap costs, tolerates no long-term adverse effects,
and is environmentally acceptable, bioremediation is regarded as an
effective and widely accepted method for treating polluted soils.

Acknowledgement

None

Conflict of Interest
None

References

1. Adetutu EM, Gundry TD, Patil SS, Golneshin A, Adigun J, et al. (2015) Exploiting
the intrinsic microbial degradative potential for field-based in situ dechlorination
of trichloroethene contaminated groundwater. J Hazard Mater 300: 48-57.

2. Agamuthu P, Abioye OP, Aziz AA (2010) Phytoremediation of soil contaminated
with used lubricating oil using Jatropha curcas. J Hazard Mater 179: 891-894.

Aislabie J, Saul DJ, Foght JM (2006) Bioremediation of hydrocarbon-
contaminated polar soils. Extremophiles 10: 171-179.

Akbari A, Ghoshal S (2014) Pilot-scale bioremediation of a petroleum
hydrocarbon-contaminated clayey soil from a sub-Arctic site. J Hazard Mater
280: 595-602.

Ali H, Khan E, Sajad MA (2013) Phytoremediation of heavy metals—concepts
and applications. Chemosphere 91: 869-881.

Baric M, Pierro L, Pietrangeli B, Papini MP (2014) Polyhydroxyalkanoate
(PHB) as a slow-release electron donor for advanced in situ bioremediation of
chlorinated solvent-contaminated aquifers. New Biotechnol 31: 377-382.

Bhattacharya M, Guchhait S, Biswas D, Datta S (2015) Waste lubricating
oil removal in a batch reactor by mixed bacterial consortium: a kinetic study.
Bioprocess Biosyst Eng 38: 2095-2106.

Burgess JE, Parsons SA, Stuetz RM (2001) Developments in odour control
and waste gas treatment biotechnology: a review. Biotechnol Adv 19: 35-63.

Carniato L, Schoups G, Seuntjens P, Van Nooten T, Simons Q, et al. (2012)
Predicting longevity of iron permeable reactive barriers using multiple iron
deactivation models. J Contam Hydrol 142: 93-108.

. Cassidy DP, Srivastava VJ, Dombrowski FJ, Lingle JW (2015) Combining in

situ chemical oxidation, stabilization, and anaerobic bioremediation in a single
application to reduce contaminant mass and leachability in soil. J Hazard Mater
297: 347-355.

J Bioremediat Biodegrad, an open access journal

Volume 13 « Issue 12 » 1000546


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5026719/

	Title
	Abstract

