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1. [bookmark: _Toc180146192]Introduction 
 Growing concern about climate change has pushed people to look for alternative fuel technology. With fossil fuels becoming a finite and unsustainable resource, researchers, scientists, and engineers have been exploring the possibilities of alternative fuel technologies. This report will explore Hydrogen, Electricity, and Biodiesel as possible alternative fuel sources. These fuels are considered to have a lesser impact on the environment as they produce far fewer emissions and offer a promising solution to reducing greenhouse gas emissions. 
The purpose of this report is to provide a detailed overview of some of the technologies and advancements in alternative fuel technologies that we have today by identifying their roles in our society and understanding their potential benefits and limitations. 



2. [bookmark: _Toc180146193]Contextual/background 

 Alternative fuels are described as a type of energy that can be used instead of traditional fossil fuels like diesel, coal, gasoline, and petrol; some types of alternative fuels that this report will cover are Electric, Biodiesel, and Hydrogen. Alternative fuels are vital at this moment as the climate crisis hits and it is essential that we search for alternative fuel sources to satisfy our daily needs. This report will discuss our dependency on fossil fuels, the positive and negative effects of  new technologies on the climate and the industry needed to support these new emerging technologies. This report will also discuss the developments and breakthroughs these technologies have made over the years including infrastructure advancements as we move towards a more renewable era. It will consider how alternative fuel technologies could benefit us amidst rising global energy demands, geopolitical concerns related to our fossil fuel dependence and the climate emergency. It will examine advancements and  problems in  areas in each field that may require further research to make them better equipped.







3. [bookmark: _Toc180145746][bookmark: _Toc180146194]Discussion section 
Hydrogen does not usually occur naturally as a single  element  and must usually  be extracted from a compound. The cleanest way to extract Hydrogen gas is through a process known as electrolysis where an electric current is passed through a solution. (Office of Energy Efficiency & Renewable Energy, US)
When renewable energy is used in the extraction process it is known as “green hydrogen“ (hydrogen-uk.org, 2024).  It is  a zero-emission fuel type, with the only by-product that it will emitted being water vapor.  This method of extraction is very expensive, and the extraction of hydrogen is more commonly produced  through a thermal processes where hydro-carbon fuels such as natural gas are heated to high temperatures. This process of extraction is cheaper however far more carbon is released than hydrogen is extracted 
According to tire giant Pirelli, as much as 10kg of CO2 is produced for every Kg of hydrogen. (Article Auto car Everything you need to know about hydrogen fuel by Murray scullion)
Hydrogen fuel can be difficult to store as a gas as it requires high pressure of around 5,000-10,000 psi, and as a liquid, it needs to be kept below -252.8 degrees centigrade. ( Energy.Gov, Hydrogen fuel basics) 
 Few Hydrogen car options exist to buy right now in the UK (Article car and drive by John Voelcker).  These include the Toyota Mirai, which has a driving range of 400-450 miles on a full hydrogen tank, depending on the driving conditions. Another car is the Hyundai Nexo, which has a range of around 380-400miles on a full tank depending on conditions. The Honda Clarity can also be produced to run on hydrogen and has a driving range of 360 miles on a full tank. Refuelling a hydrogen car is quite fast and is very similar to filling up a petrol or diesel car, with it roughly taking 5 mins making it much faster than an electric car, which can take around 20-40 even with a supercharger, which is specific to Tesla’s. Some other benefits of Hydrogen fuel include its long-range-driving capability; hydrogen is “Significantly more fuel efficient than diesel or gas because it can generate more energy per pound of fuel. This means a car running on hydrogen can travel further than one utilizing a more conventional fuel source “(Dr Tanushree Kain, 2023) 
 Hydrogen cars are expensive compared to petrol or diesel vehicles. Additionally, refuelling stations are limited with a few locations across the UK 
An electric car is a car that is solely powered by an electric motor, not an internal combustion engine. They are known as EVs. A fully electric car is fully powered by a battery. Currently, a Lithium-ion battery can power a whole car enableing it to travel 350 miles on a single charge. The Mercedes has a range of 350 miles due to its large battery pack of 107.8 kWh; the Tesla Model S long range is estimated to have a range of 405 miles. The batteries work by combining multiple cells bundled to together usually packaged in a thin rectangle shape under the floor between the front and rear axle. The battery takes up quite a lot of space and can be quite heavy. EV battery capacity is measured in kilowatts which is a rough estimate of to how far the car will drive on a single charge but this can change with cold or hot weather, it will require more charge to heat or cool down the cabin depending on the weather and this in turn will affect the battery to run down sooner. 
Charging your car in the UK in 2024 has improved, with over 45,000 electric vehicle charging points across the UK which is slowly growing as the government and private companies are investing and expanding this infrastructure. The UK government have just announced that NESO, the National Energy System Operator has been commissioned to produce a plan for the location of new energy infrastructure to be published in 2026. The plan will “focus on electricity generation and storage, including hydrogen assets, from offshore windfarms to pumped storage hydro.” ( Uk Department for Energy Security and Net Zero, 2024) 

The app/website , Zap Maps which is free to access and will show you call the charging stations in the UK. Currently, there are more options for where to refuel traditional petrol cars, however this is quickly changing.  Electric cars have no exhaust emissions which will help meet the UK’s carbon-neutral goal by 2050 and reduce the UK’s  dependency on fossil fuels, helping promote independence and sustainability . Some of the negative aspects of owning an electric vehicle are that although the range has significantly improved in recent years, more traditional cars still have more range and a faster refuelling time. The Lithium batteries used in EV’s are mined and present significant health hazards during extraction such as water contamination, the Lithium is a non-renewable product that won’t last forever. Disposal of batteries at the end of their lifecycle could become a problem for the future.
[bookmark: _Int_y55vaE1B]Another alternative fuel is biodiesel, like conventional fossil fuel diesel it can be used in a conventional combustion diesel engine. However, it can be produced straight from vegetable oil, animal fats, and cooking oil waste. You can also get oil from crops such as rapeseed, palm, or soy bean or even waste oil sourced from restaurants, and chip shops and industrial food producers like Birdseye.(article what is biodiesel university of Strathclyde) Biodiesel raw ingredients can be  cheaply sourced and even get some  but it can be very expensive to turn it into biodiesel as they have to treat it with expensive additives and remove any impurity in it. Biodiesel is a safer fuel than conventional diesel as it has a higher temperature than diesel to ignite at so it is safer to store and it also causes less damage if spilled into the environment. Additionally biodiesel has lower CO 2 emissions however exhaust emissions from biodiesel contain a  harmful air pollutant called nitrous oxide which is dangerous if beathed in . biodiesel can be very hard to source for your car as it is a relatively new and expensive technology with very limited infrastructure.

4. Conclusion 
Given their environmental benefits, performance, affordability, and growing infrastructure, I support the future development of electric vehicles. They have the least emissions and the most infrastructure and can travel relatively far before they need to recharge. Refuelling previously took hours and was a big negative, but more recently has drastically been sped up with Tesla’s superchargers gaining 100% charge in 20-40 minutes. Electric car prices are falling each year as we slowly but surely make this switch to electric transport, and the UK government appears to be behind the switch.
While Hydrogen and Biofuels all have their benefits, Producing Green Hydrogen using electrolysis is very expensive. Hydrogen has potential to become a viable alternative fuel if its production can be made both clean and cheap. “The UK, with its abundant offshore wind resources, is ideally placed to scale up electrolytic hydrogen production”( hydrogen-uk.org). Perhaps this will eventually become the fuel of the future, but right now, the UK needs to scale up its green hydrogen production.
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