[bookmark: _Hlk22216973]Motorsport is arguably one of the most environmentally damaging forms of entertainment. The combustion engine is the biggest contributor to global warming as it releases harmful chemicals into the air. The use of catalytic convertors change the chemical formula of the emissions to be less environmentally damaging, but by how much? Are there alternative to power vehicles with biofuels and hydrogen power. Tyres are used in all forms of transportation, but they pollute the atmosphere in all the stages of their lifecycle however some of the recycling and repurposing processes are more sustainable than the other such as remoulding tyres compared to burning them.
Internal combustion engines are critical to keep the planet moving, they are used for everything from delivering goods to being used in the billion-pound motorsport industry. But their effect on the environment is catastrophic. One of the ways they cause pollution is the chemicals that they emit into our atmosphere the biggest is carbon dioxide which contributes to global warming. (Union Of Concerned Scientists,2014) “Collectively, cars and trucks account for nearly one-fifth of all US emissions, emitting around 24 pounds of carbon dioxide and other global-warming gases for every gallon of gas.” However, the harmful chemicals can be reduced by using a catalytic convertor which changes the chemical formula of the emissions to be less harmful to the environment. “catalytic converters fitted inside the exhaust pipe of a gasoline-operated car convert over 90% of hydrocarbons (HC), carbon monoxide (CO) and nitrogen oxides (NOx) from the engine into less harmful carbon dioxide (CO2), nitrogen and water vapour.” Although this reduces how bad the chemicals are, they still pollute the atmosphere and cause a greenhouse effect. To produce diesel, you need to mine for fossil fuels this process releases methane into the atmosphere which contributes to the green house affect. (Green America,2019) “The coal mining process releases methane, which is 87 more potent as a greenhouse gas than CO2 over a 20 year period” However, there is a more environmentally sustainable way to produce diesel and that is to use plants to make biofuels. (Puppán 2002)” Biodiesel is made by using vegetable oils, animal fats, algae, or even recycled cooking greases. It can be used as a diesel additive or in its pure form to fuel a vehicle.” Although burning biofuels still produces carbon dioxide it is counter acted by the carbon dioxide the plant absorbs when it grows. On the other hand there is a different solution to make the combustion engine environmentally friendly. This is to use a hybrid with uses an engine and a battery to power the car. (Honda engine room 2019)” hybrid cars feature a petrol or diesel engine, an electric motor and a small battery pack. This battery pack is powered by the engine as well as kinetic energy that is recuperated when the car is in motion” This helps fuel economy which reduces the petrol needed to power the vehicle and thus the pollution caused by the car. Then is an alternative way to power cars and that is with hydrogen, it is mixed with oxygen and the chemical reaction   makes electricity to power a motor to drive the wheels.(What Car 2019)” A hydrogen fuel cell car is an electric car, with the power being generated by a series of chemical reactions between hydrogen and oxygen” hydrogen is one of the most sustainable sources to power cars because the only bi product when it is burnt is water vapour.
Tyres are the backbone of motorsport, but they come at a huge cost to the environment. They cause pollution throughout their lifecycle this is in the production, usage and their end of life. During when tyres are in use they shed microplastics which travel to rivers and seas and pollutes the water.  (Friends of the Earth 2018) “Microplastics can also absorb and concentrate toxic pollutants from the surrounding seawater, making them even more poisonous to animals that mistake them for food or absorb them through their gills and skin.”  This pollution is unstoppable and the only viable way to reduce this affect is to use more public transport thus reducing the amount of vehicles on the road and the pollution caused by the tyres. Recycling tyres is possible and can be done in a couple of ways, the first is called tyre remoulding which involves taking the old rubber off and replacing it, this is the most direct form of tyre recycling. (Mincarini, F. Fortuna, F. Cognini, and G. Cornacchia,1998 )“The concept in question is used to replace the worn rubber by a new tread section. In this process, the remaining tread is ground away from a tyre to be remoulded, and a new tread rubber strip is fused to the old carcass”  However, remoulded tyres have a shorter distance that they can travel before they need to be replaced which doesn’t make it cost affective compared to buying new tyres. (Kwik Fit, 2015) “If you were to work out the price-per-millimetre of legal tread on a part worn tyre compared to a brand new one with a full 8mm of tread depth, in most cases you would find that it actually works out cheaper in the long run to buy the new tyre” Another way to reuse tyres is to burn them without oxygen to release them of oil which can be used as fuel in factories. (Weibold, 2017) “The plant will turn waste tires into oil using the method of pyrolysis – materials will be heated at high temperatures in an environment free of oxygen. The extracted oil can be used in heating as furnace fuel or purified and turned into petroleum or diesel” This is a highly cost-effective way to recycle tyres because it produces fuel that can be sold or used in manufacturing. Moreover old tyres can be repurposed as a building material and can be used in road surfacing. (Lacey,2006) “Each mile of road will use over 350,000 tyres and cost £1.4m per mile, compared to the average road building costs of over £20m per mile.” This is a highly profitable way to reuse tyres as roads need building and resurfacing all the time, it is also extremely environmentally friendly because not only is it using up old tyres, but it reduces the need to make tarmac which is made from unsustainable sources. In addition to this, tyres can also be repurposed to help coral grow, putting them on sea beds and can encourage a strong eco system for marine life. (Rowe,2002)“Scientists at Southampton Oceanography Centre (SOC) put 500 tyres together to form a reef the size of a tennis court and dropped it into Poole Bay, Dorset, in 1998. The reef has thrived and now boasts species such as lobsters and wrasse.” This is the most sustainable way to reuse tyres because it doesn’t pollution and supports of the growth of an important marine habitat. 
[bookmark: _GoBack]The pollution cause by combustion engines is monumental and its effect on the environment is devastating. But the technology used in catalytic convertors is stopping the consequence of much worse chemicals being emitted into the atmosphere, by using biofuels it creates an almost carbon neutral lifecycle instead of mining and burning fossil fuels. Hybrids are the most sustainable way to use combustion engines as it provides better fuel economy and therefore reducing the need to burn fossil fuels. However, the most environmentally friendly way to power to cars is from hydrogen because its only emission is water vapour.
To summarise tyres, cause pollution throughout they lifecycle however, there are solutions to recycle and reuse old tyres. Remoulding tyres with new rubber is the most environmentally sustainable way of reusing old tyres but it is not a financially viable option.  Burning tyres as fuel or turning them into diesel is more financially successful than tyre remoulding but it has a higher cost to the environment by releasing pollutant into the atmosphere. However, the most environmentally and financially sound option is to use tyres as a construction material in road. Sinking tyres to the bottom of the ocean to support the growth of coral is the most sustainable to recycle tyres as it doesn’t cause pollution and supports natures.
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