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Abstract— Industrial growth has accelerated the emission of various oily water from the source such as petrochemical and metallurgical industries, transportation and domestic sewage which contains 70% free oil, 25% emulsified 5% soluble. The present work was inspired by a small note published in science reporter. Keeping the concept in mind, the subject is explored further and various methods of oil recovery are studied.

In the wake of various oil spill incidents, we are reminded of the fragility of eco-sensitive areas in the water following any oil spill and the increasing amount of uncertainty for similar incidents.

Despite of oil spill accidents across the globe the current methods used to tackle them are emphasized more upon decomposing the oil in the sea itself.

The most common methods presently used for tackling oil spill are chemical dispersion, in-situ burning, bioremediation etc. These methods have their own limitations like not working of high viscous liquids or leaving heavy residues behind which can still pose problem for marine life.

What we here propose is not to decompose or disperse oil back in sea but to recover most of it. 

There are various innovative methods being used or proposed for oil recovery in case of oil spill. We suggest some methods which we will discuss in detail. Few are Autonomous sailboats, Adsorption of oil in hair and ferrous nanoparticles. 
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I.  Introduction 
The pollution of marine environments is a concern of international proportions. Ocean pollution is caused by a variety of sources, including oil and petroleum based products. Oil pollution, either by way of oil tanker spills or as a result of other human activities, results in massive damage to marine environments and coastlines. The negative consequences are both short and long-term in nature, and will impact every individual on earth in some way or another in the near future.

Today, oceans are changing at accelerated pace, alarming scientists around the globe. An author attributes the rapid increase in the change in oceans to pollution. An author predicts that individuals who live within 50 miles of coastlines will be negatively impacted by polluted waters within the very near future. This is disturbing in that approximately two-thirds of the world’s population lives within the identified danger zone.

The dangers presented by polluted oceans will eventually impact every individual on earth . Pollution in the ocean is detrimental to marine life and causes damaged coral reefs, rising water temperatures and levels, declines in fish populations, and disappearing salt-marshes and mangrove swamps. Sources of pollution in the ocean include river runoffs, the dumping of dredge waste and untreated sewage, toxins from the atmosphere, vessel-source pollution, and oil spills.
II. Major Effects
A. Effects on Human

An oil spill represents an immediate fire hazard. The Kuwaiti oil fires produced air pollution that caused respiratory distress. The Deepwater Horizon explosion killed eleven oil rig workers. The fire resulting from the Lac-Mégantic derailment killed 47 and destroyed half of the town's centre. Spilled oil can also contaminate drinking water supplies. For example, in 2013 two different oil spills contaminated water supplies for 300,000 in Miri, Malaysia; 80,000 people in Coca, Ecuador. In 2000, springs were contaminated by an oil spill in Clark County, Kentucky. Contamination can have an economic impact on tourism and marine resource extraction industries. For example, the Deepwater Horizon oil spill impacted beach tourism and fishing along the Gulf Coast, and the responsible parties were required to compensate economic victims.
B. Effects on Environment

In general, spilled oil can affect animals and plants in two ways: dirесt from the oil and from the response or cleanup process. The animal life that lives in the water or near the shore are the ones most affected by the spill. In most cases, the oil simply chokes the animals to death. Others that live face a number of other problems. The oil works its way into the fur and plumage of the animals. As a result, both birds and mammals find it harder to float in the water or regulate their body temperatures.

Many baby animals and birds starve to death, since their parents cannot detect their natural body scent. Birds that preen themselves to get rid of the oil accidentally swallow the oil and die due to the toxic effects. In many cases, the animals become blind due to repeated exposure to the oil. Dolphins, sea otters, fish, countless species of birds and many oceanic mammals face these consequences. Countering these effects and cleaning the oil can take anywhere between a few weeks to many years, depending on the damage caused.

Heavily furred marine mammals exposed to oil spills are affected in similar ways. Oil coats the fur of sea otters and seals, reducing its insulating effect, and leading to fluctuations in body temperature and hypothermia. Oil can also blind an animal, leaving it defenseless. The ingestion of oil causes dehydration and impairs the digestive process. Animals can be poisoned, and may die from oil entering the lungs or liver.

C. Effect on Economy

The third major effect of the oil spill is seen on the economy. When precious crude oil or refined petroleum is lost, it effects the amount of petroleum and gas available for use. This means more barrels have to be imported from other countries. Then comes the process of cleaning the oil spill, which requires a lot of financing. Although the company responsible for the oil spills and their effects has to clean it up, there is a lot of government help required at this point.

The workers that are brought on board to clean up the spill face tremendous health problems later in life as well. Their medical treatment has to be paid for and becomes the responsibility of the government. Putting all the methods of recovery into place and monitoring them takes away resources from other more important work and hits the economy in subtle but powerful ways.

D. Effect on Tourism 
The local tourism industry suffers a huge setback as most of the tourists stay away from such places. Dead birds, sticky oil and huge tarballs become common sight. Due to this, various activities such as sailing, swimming, rafting, fishing, Parachute gliding cannot be performed. Industries that rely on sea water to carry on their day to day activities halt their operations till it gets cleaned.

One of the biggest oil spills seen in history happened during Gulf war when approximate 240 to 336 million gallons of crude oil flowed into the Persian Gulf. It was considered one of the worst disasters, beating the Ixtoc 1 Oil spill in Mexico. Recent major oil spill happened when an oil rig, Deepwater Horizon sank in the Gulf of Mexico. The spill released somewhere between 172 to 180 million gallons of crude oil into the environment. In the year 2010 alone, six oil spills were seen in the USA. Outside of the United States, oil spills have happened in Canada, Nigeria, France, United Kingdom and in China.

III. History
A. MV Erika
The Erika, as the Maltese ship was named, leaked about 20,000 tons of fuel into the sea after the vessel sank off the coast of northwest France in a storm in December 1999. The 24- year-old tanker, carrying 30,000 tons of fuel, broke up in a storm with waves as high as 14 meters. While an Italian ship- safety inspector said the Erika was seaworthy, it was later found to have a rusted hull. The spill killed thousands of birds and polluted 400 kilometers (250 miles) of coastline.

Total spent 200 million euros ($260 million) for a clean-up following the disaster and has paid 171 million euros to affected communities and the French government under the 2008 verdict. Total didn’t try to recover the damages, saying it was only concerned by the criminal finding and arguing to the court that French law didn’t apply as the ship was foreign-owned and sank outside French territorial waters.

B. MV Prestige
At around 8:00 a.m. on November 19, the ship split in half. It sank the same afternoon, releasing over 20 million US gallons (76,000 m3) of oil into the sea. The oil tanker was reported to be about 250 kilometers from the Spanish coast at that time. An earlier oil slick had already reached the coast. The Greek captain of the Prestige, Apostolos Mangouras, was taken into custody, accused of not cooperating with salvage crews and of harming the environment.

After the sinking, the wreck continued leaking oil. It leaked approximately 125 tons of oil a day, polluting the seabed and contaminating the coastline, especially along the territory of Galicia. The affected area is not only a very important ecological region, supporting coral reefs and many species of sharks and birds, but it also supports the fishing industry. The heavy coastal pollution forced the region's government to suspend offshore fishing for six months.

IV. Causes of Oil Spill
In the period 1970 to 2016, nearly 50% of large spills occurred while the vessels were underway in open water; allisions00, collisions and groundings accounted for 59% of the causes for these spills. These same causes accounted for an even higher percentage of incidents when the vessel was underway in inland or restricted waters, being linked to some 99% of spills.
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A. Ammendments
To prevent oil pollution, many countries have passed laws requiring tankers to be double-hulled. New regulations between 1990 and 1999 have reduced oil spills from cargo vessels by 66 percent. An author states that while double-hulled tankers may help prevent the quantity of oil spills, it will not prevent them altogether. World dependence on oil has resulted in oil tanker traffic doubling over the last 15 years. 
V. World Scenario

According to an author, approximately 75 million gallons of oil or oil based products end up in the oceans off of North America each year. Of this total, approximately 47 million gallons seep through the ocean floor as part of a natural process. The other 38 percent of oil pollution is a direct result of human activities. While 10 percent of the oil that is dumped into the ocean by human activities is a result of oil spills, the other 90 percent is derived from “chronic low-level releases associated with the extraction and consumption of petroleum”.
A. Oil Spills in 2016
In 2016, one large tanker spill (>700 tonnes) was recorded. This occurred in September in the Gulf of Mexico and involved cargoes of gasoline and diesel. Approximately 5,500 tonnes of oil was burnt in the explosion which sparked a fire. ITOPF attended this incident on site and provided technical advice in support of the response on behalf of the shipowner and his insurers.

Four medium-sized spills (7-700 tonnes) were also reported in 2016. The first was recorded in January at a port in South America, where crude oil was spilt during loading operations. The second incident was recorded in Malaysia in August and involved marine fuel oil which was also spilt during loading operations. ITOPF provided technical advice in both cases. The remaining two, which both resulted in fires, were reported in the last quarter of the year in the USA and China.

The total amount of oil lost to the environment through tanker incidents in 2016 was approximately 6,000 tonnes, the majority of which can be attributed to the large spill (>700 tonnes) recorded in September.
VI. Conventional methods
A. Skimming

Skimming is a process that removes oil from the sea surface before it reaches sensitive areas along a coastline. Sometimes, two boats will tow a collection boom, allowing oil to concentrate within the boom, where it is then picked up by a "skimmer."

From whirring disks to floating drums, skimmers come in various designs but all basically work by removing the oil layer from the surface of the water. These devices attract oil to their surfaces before transferring it to a collection tank, often on a boat. Ideal conditions for skimming are during the day when the oil slick is thick and the ocean surface is fairly calm.

	AMOUNT OF HAIR(grams)
	OIL  ADSORBED(grams)

	1.0
	15.4483

	2.0
	10.6493

	4.0
	21.2875


The success of a skimming operation is dependent on something known as the "encounter rate." Much like a vacuum picks up dirt from your carpet, a skimmer has to come in direct contact with the oil in order to remove it from the surface and, even then, it will still pick up some water. That's why responders will often refer to the volume of oil removed via skimming as gallons of an oil-water mixture.
B. In-Situ Burning

The process of burning spilled oil where it is on the ocean (known as "in situ," which is Latin for "on site"). Similar to skimming, two boats will often tow a fire-retardant collection boom to concentrate enough oil to burn. Burning is sometimes also used in treating oiled marshes.

Ideal conditions for in situ burning are daylight with mild or offshore winds and flat seas. The success of burning oil is dependent on corralling a layer of oil thick enough to maintain a sustained burn. Any burn operation includes careful air monitoring to ensure smoke or residue resulting from the burn does not adversely impact people or wildlife.

C. Chemical Dispersants

Releasing chemical dispersants, usually from a small plane or a response vessel, on an oil slick breaks down the oil into smaller droplets, allowing them to mix more easily into the water column. Smaller droplets of oil become more readily available to microbes that will eat them and break them down into less harmful compounds.

However, using dispersants has its drawbacks, shifting potential impacts to the marine life living in the water column and on the seafloor. Because of this, the decision to chemically disperse oil into the water column is never made lightly. This decision is often made so that much less oil stays at the surface, where it could affect birds and wildlife at the ocean surface and drift onto vulnerable coastal habitat like beaches, wetlands, and tidal flats.

Ideal conditions for chemical dispersion are daylight with mild winds and moderate seas. Chemical dispersion is never done close to the shore, in shallow waters, near coastal communities, or when there is a potential for winds to carry the chemical spray away from its intended target.

Natural dispersion can and does occur when waves at the ocean surface have enough turbulent energy to allow surface oil to mix into the water column. Applying chemical dispersants can expedite this process when there is an imminent threat associated with allowing the oil to stay on the surface.

VII. Proposed methods
A. Human Hair

The human hair has the ability to absorb a variety of potential hazardous oils. Including motor oils, bilge oils & crude oils that have the possibility of being spilled in terrestrial or aquatic environments.

Thousands of tons of human hair is cue everyday & thrown into landfills as a waste produces which no direct benefits. Hair is not an easily degradable substance these are instances of hair.

As the process is ecofriendly and does not require any chemicals, it may lead to development of a new technique of separating oil water emulsion, which is simpler.

Keeping this concept is mind, the subject is explored further and its application in the field of oil separation is studied. It is seen that at laboratory scale, the method is very efficient. Its efficiency is nearly 100% for free oil. However, the most intriguing thing observed is, its efficiency in separating emulsified oil. Since hair is very cheap and not easily biodegradable, the method may find a good usage for it.
Findings:

BROWN HAIR

BLACK HAIR

	AMOUNT OF HAIR(grams)
	OIL  ADSORBED(grams)

	1.0
	14.5088

	2.0
	13.1142

	4.0
	22.7500


BLOND HAIR

	AMOUNT OF HAIR(grams)
	OIL  ADSORBED(grams)

	1.0
	16.6333

	2.0
	10.2070

	4.0
	21.9500


FINDINGS FOR ADSORPTION PROPERTIES USING DIFFERENT MESH POUCHES

	100% NYLON
	86% NYLON : 14% LYCRA

	1.0
	16.6333

	2.0
	10.2070

	4.0
	21.9500


B. Autonomous Sailboats
Autonomous sailboats are robotic vessels that use

Wind energy for propulsion and control the sails and rudders

without human intervention. The use of autonomous sailboats

for ocean sampling has been tentatively proposed before, but

there have been minor efforts towards the development and

deployment of actual prototypes, due to a number of technical

limitations and significant risks of operation. Currently, most

of the limitations have been surpassed, with the availability of

extremely low power electronics, flexible computational systems,

reliable communication devices and high performance renewable

power sources. At the same time, some of the major risks have

been mitigated, allowing this emerging technology to become an

effective tool for a wide range of applications in real scenarios.
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Autonomous sailboats are already being tested successfully

in real scenarios, and so in the near future it will be possible

to demonstrate their effectiveness for ocean sampling or

surveillance in some of the applications described.

There is a regulatory gap in current international maritime

law in what concerns the deployment of these vessels, since the

international rules for collision avoidance only address boats

under human control. The deployment of these autonomous

sailboats will have to comply to some sort of standardized

regulations, for which the availability of new electronic devices,

such as AIS, may be a valuable asset.
C. Ferrous Nanoparticles
In the present study, a new magnetic powder based on magnetite can be used as a petroleum crude oil collector. Amidoximes based on rosin as a natural product can be prepared from a reaction between hydroxylamine and rosin/acrylonitrile adducts. The produced rosin amidoximes were used as capping agents for magnetite nanoparticles to prepare hydrophobic coated magnetic powders. A new class of monodisperse hydrophobic magnetite nanoparticles was prepared by a simple and inexpensive co-precipitation method. Iron ions and iodine were prepared by the reaction between ferric chloride and potassium iodide.

Fe3O4 nanoparticles coated with rosin amidoxime were synthesized via a simple and inexpensive co-precipitation reaction at a temperature of 45 °C. This methodology should lead to a variety of magnetite capped nanoparticles that have different dispersabilities in organic solvents and stabilities which can be suitable for further investigation in environmental applications. 

VIII. Conclusion
Oil spills at sea are generally much more damaging than those on land, since they can spread for hundreds of nautical miles in a thin oil slick which can cover beaches with a thin coating of oil. These can kill seabirds, mammals, shellfish and other organisms they coat. Oil spills on land are more readily containable if a makeshift earth dam can be rapidly bulldozed around the spill site before most of the oil escapes, and land animals can avoid the oil more easily.

The suggested methods emphasize more on recovery of split oil. The oil spilt can be totally removed from the sea or even may be reused after purification. This will help to retain the sea and marine life in the situation they are and not ruining them. Hence, we must emphasize on such methods and spread awareness.
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