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Origin of Oil Spills
Hydrocarbons enter into the environment through waste disposal, 

accidental spills, as pesticides and via losses during transport, storage, 
and use and their accumulation in the environment causes serious 
problems. Oil spills that occur during discharge from the refineries, 
accidents of ships/tankers, their grounding, rupture on the seabed and 
onshore pipelines, offshore oil production, and exploration platforms 
do affect these habitats causing irreversible damage to the biodiversity. 
Refinery effluent and oil spills are the major sources of oil pollution. 
According to data from last 2 decades, the natural crude oil seepage 
is reported to be 600,000 metric tons a year with a standard deviation 
of 200,000 metric tons per year [14]. These hydrocarbons invade the 
environment through series of events like waste disposal, accidental 
spills by ships and submarines, as herbicides and pesticides, lead to 
contaminated land, air and water streams [15]. Over a decade many 
clean-up methods have been developed and applied [16].

Sources of PHC Pollution
Accidental oil spillages are the main sources of these petroleum 

hydrocarbons (PHCs). These spillages occur either routinely or 
sometimes during the transportation of petroleum or crude oil 
extracted products like diesel or kerosene. Other causes could be the 
seepage from the natural deposits, pipeline tanks leakage and seepage 
leading to contaminated soil and water bodies (Tables 1-3). These oils 
spilled either accidentally or naturally causes the crude oil to mix with 
the soil or water bodies causing great harm to plants and marine species 
of plants and animals.

Indian Scenario
India is the 7th largest country with second largest in terms of 

population with great consumption of energy and resources. Over 35% 
of energy resources are consumed in India per year making it more 
than 40 million metric tons per year. It is estimated that by 2020-2021 
the consumption of these energy resources will be 240 million metric 
tons and will increase by 51% by 2030.

Different methods of clean up the oil spilled soil and water

Different methods are there to clean up the soil and water 
contaminated due to petroleum hydrocarbons like physical, chemical 
and biological.

• Physical clean-up methods like mechanical, burying, evaporation, 
dispersion, washing etc. That implies with cleaning and 

degradation of much solid oil contaminated sludge’s, soil and even 
water samples are reported from last two decades. These degradations 
are done using the microbes as the primary source of degrading 
these oil contaminated samples. There are numerous examples of 
bioremediation in research area which have opened new doors to this 
bioremediation technique. Successful degradation of benzene in the 
aerobic and anaerobic environment has been reported. The degradation 
was comparatively slow and poor under the anaerobic conditions [4].

Petroleum and its hydrocarbons

Petroleum also called crude oil is found in the deep bed of mother 
earth and is giving many other forms of hydrocarbons other than petrol. 
It is basically formed when the microbes and plants go on buried, their 
fossils got converted to other forms for over millions of years and thus 
called fossil fuel. They have C-H functional group. With the fractional 
distillation of this crude oil, we get different types of hydrocarbons that 
are classified according to the source and age of the fossil fuel and that 
are used by mankind for their own good in different forms.

Complex mixtures of paraffin (15-60%), naphthalene (30-60%) and 
aromatics (3-30%) are making up the crude oil. These are basically the 
aliphatic and aromatic chains of alkenes, cycloalkanes and polyaromatic 
hydrocarbons (PAHs). Crude oil is basically undergoing fractional 
distillation to make products like petrol, diesel, and kerosene oil.

An eye on pollution petroleum hydrocarbons

Organic pollution is more troublesome hydrocarbon form, which 
is petroleum, which includes aliphatic, aromatic compounds alongside 
alkanes and other minor constituents [5,6]. Crude oil is the origin 
of petrol and other petroleum products whose major constituents 
are hydrocarbons [7]. The main aromatic hydrocarbon in petroleum 
products is Benzene, toluene, and xylene [8]. These hydrocarbons 
have said to have a biological origin [9,10]. Aromatic compounds 
are benzenes that are either mono or polycyclic called as PAH which 
are two fused benzene rings arranged in different configurations like 
linearly, angularly or in cluster form [11].

This PAH is a threat to the environment as they are toxic, 
mutagenic, neurogenic and carcinogenic in nature [12,13]. Also, they 
are difficult to be removed from the environment due to their property 
of being hydrophobic in nature which increases with increase in 
molecular weight and leads to higher toxicity and extended retain met 
in the environment.

Product Lower Carbon Limit Upper Carbon Limit Lower Boiling Point 
(°C)

Upper Boiling Point 
(°C)

Lower Boiling Point 
(°F)

Upper Boiling Point 
(°F)

Refinery gas C1 C4 -161 -1 -259 31
Liquefied petroleum C3 C4 -42 -1 -44 31

gas
Naphtha C5 C17 36 302 97 575
Gasoline C4 C12 -1 216 31 421

Kerosene diesel 
fuel C8 C18 126 258 302 575

Aviation turbine fuel C8 C16 126 287 302 548
Fuel oil C12 >C20 216 421 >343 >649

Lubricating oil >C20 >343 >649
Wax C17 >C20 302 >343 575 >649

Asphalt >C20 >343 >649
Coke C50

a >1000a >1832a

aCarbon number and boiling point difficult to assess; inserted for illustrative purposes only.

Table 1: Classification of petroleum.
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contaminants get carried away to the unsaturated zone where 
the further work is done by microbes as microbes degrade these 
volatile contaminants in that unsaturated zone. It is used for the 
degradation of aromatic and cyclic hydrocarbons. Compounds 
like gasoline, diesel, and kerosene could be degraded using 
this biosaprging technique. Natural microbes like Candidauts 
magneto bacterium, Flavobacteriales bacterium, has the potential 
to break these volatile harmful compounds.

Current oil removal technologies available
Remediation by enhanced natural attenuation (RENA) is a 

land farming treatment technology for intervention in petroleum 
hydrocarbon contaminated soils [37-40]. RENA is a full-scale 
bioremediation technology in which contaminated soils, sediments 
and sludges are periodically turned over or tilled into the soil to 
aerate the waste. Soil conditions are often controlled to increase the 
rate of contaminant degradation [41,42]. The RENA technique is a 
very effective way of carrying out bioremediation, which helps soils, 
contaminated with crude oil reach the ALARP condition. The microbes 
make use nitrate and phosphate in the degradation process. Looking 
forward to al the oil spill degradation techniques, Biological remediation 
using microbes i.e., Bioremediation holds the promise of degrading the 
hydrocarbons present in the oil contaminated soil and water.

Future scope

Major PHCs are contaminating the environment and are 
responsible for environmental pollution. They are affecting the soil 
and water to a great extent. They possess harmful effects that are life 
taking too. These hydrocarbons create the pollution that is fatal to some 
species of mother earth. They have a direct effect on soil, microbes, 
plants, animals, and humans too. As discussed in the review, it is also 
seen that degradation of these harmful PHCs is also possible via many 
different ways like physical, chemical and biological methods. They are 
called the clean-up methods usually. They have good results and great 
potential to degrade these poly hydrocarbons. The cost for the physical 
cleanups like mechanical, burying, evaporation, dispersion, washing, 
and chemical clean-up methods like volatilization, photo-oxidation, 
chemical oxidation, and bioaccumulation are really costly. Their cost 
is enormous. The cost includes machine setups, labour outputs, skilled 
person salary etc. The government of any country does not invest such 
big amounts on the degradation of these hydrocarbons. Due to lack 
of public acceptance and complexities of technology, these methods 
could not be applied successfully. So, biological degradation methods 
are generally applied as they are easy to achieve. These methods include 
bioaugmentation, biostimulation, bioventing, and sparging. These 
methods are not only cost-effective but also eco-friendly as all the 
work is done by the microbes only. There is only the need to find the 
robust microbe, efficient enough to degrade this lethal hydrocarbon 
pollution. In future, this biological degradation of soil contaminated 
with oil will become trendy as it is cost effective and involves the use 
of microbes. Microbes will have the carbon and nitrogen source in 
the form of pollutants like diesel and gasoline. Microbes only need 
optimum conditions like temperature and pH and supplements to 
utilize the carbon source as energy and degrade those hydrocarbons 
converting the inorganic waste to organic one in the form of carbon 
dioxide, methane and water.

Conclusion
Due to oil spill lot of pollution is affecting the environment like 

aquatic or marine species, plants, animals, humans, soil, and micro-
organisms. They are badly affected by the oil spills for example in the 

bed and affecting the lives of animals and plants. With the help of 
microbes, the waste material could be converted to organic material 
like carbon dioxide, methane, and water [24].

Contamination of environment with these hydrocarbon has caused 
critical health defects and due to this, there is increased consideration 
been centred on creating and executing imaginative innovative 
technology and techniques for cleaning the environment [25]. 
Bioremediation strategies over the years have proven to be useful and 
have effectively got great attention as a promising mother earth-friendly 
method for the remediation of hydrocarbon by utilizing these microbes 
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1967 “The Torrey Canyon oil spill” one of the biggest and first oil 
spills it was around 25 to 36 gallons of oil was spilled in the Scilly Isles, 
U.K that affect 180 miles of coastland area and numerous aquatic and 
marine species. Likewise, there are many accidental spills like the sea 
star oil spill in Oman, Odyssey oil spill in Canada and Gulf oil spill. The 
later one is world’s largest accidental spill reported in the world history, 
in which approximately 206 million gallons were spilled into the sea 
(MNN, 2010). So, these type of oil spills are not easy to clean by the 
physical and chemical method, these methods are not cost-effective and 
result in depletion of aquatic and marine life forms. Biological methods 
where microbes are used for degradation of oil spills. By biological 
methods like bioremediation and phytoremediation, we can clean it very 
easily, cheaply and rapidly with the help of microbes. Specific microbes 
isolates will help to degrade oil very easily. The biological method of 
clean-up is cost effective and environmental friendly. The present 
focus of all the researchers is on the isolation and characterization of 
an effective hydrocarbon (especially PAH) degrading microbes from 
oil-contaminated environment. This technique of bacterial isolation 
(bioremediation) from a contaminated site, isolating it, identifying and 
then make use of this strain to degrade the pollutants is opening new 
doors for the bioremediation industry and there lies a good future of 
mother earth in hands of microbes.
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