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Introduction
I chose to document the story of plastic and the various origins of the most popular forms that are in production today. By doing this, I will show where the need for them came from, whether the application was successful, and how it is applied in modern society.
The poster shows a timeline of plastic through major scientific breakthroughs and identifies the key scientists involved. Whilst the list of inventions and refinements is extensive, the limit to the word count meant that in order to convey as much relevant information as possible that I would have to choose the most poignant developments. 
The Story
Researching the development of plastic often resulted in being led down ethically and politically charged content that strayed from the facts and favoured emotive responses to current issues. In order to source more reliable and impartial information, I chose to use museum and scientific articles, as well as going directly to plastic sourcing websites. Using these as my main source of information provided a more thorough examination of the history, as well as aiding to keep a neutral tone throughout my poster.
The precursors to plastic started from both an economical and environmental need; horn, shell, ivory and bone were being used on a massive scale for a wide range of applications. These were frequently either not fit for purpose or being mass produced on an unsustainable scale, resulting in the prices of the sourced materials to skyrocket. 
With these factors becoming a growing concern, scientists and inventors looked to other materials such as polymers that had been explored previously to develop and refine further. This is what led Alexander Parkes to creating Parkesine in 1862. It was created with cellulose from plant matter, was easily mouldable, and came in a variety of colours. It was particularly popular for imitation tortoiseshell, making jewellery and hair pieces more affordable. (Science Museum, 2019) [image: C:\Users\RebeccaM\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\2D0B02E9.tmp]Examples of Parkesine products, (Science Museum, 2019)

Unfortunately, the discovery was relatively short-lived; the manufacturing costs combined with Parkes’ desire to keep selling costs low resulted in very little commercial success on his part. However, his creation did pave the way for his former factory manager Daniel Spill and businessman John Wesley Hyatt to refine the process and invent celluloid.
[image: C:\Users\RebeccaM\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\43620DDF.tmp]Celluloid was created in 1869 after there was a global misconception that ivory was in short supply by refining the methods used to create Parkesine. The material was used in a variety of applications, particularly within the movie industry where it was used as film. However whilst it was considered revolutionary it did have the major fault of being combustible; film and the trademarked billiard balls were known for exploding. (Eschner, 2017) Celluloid billiard balls, (Boyd, 2011)

Despite this celluloid found great commercial success and was produced on a large scale. As it wasn’t fit for purpose it couldn’t fully replace ivory and so never filled the gap it was designed for, but its application in the film industry did spearhead development in media and was a large step forward.
[image: C:\Users\RebeccaM\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\CA98B245.tmp]There was a lull in the development of polymers up until 1907, when Leo Baekeland had a major breakthrough by inventing Bakelite. Trying to find a replacement for shellac due to its limited supply, this drove Baekeland to investigate other options. Moving away from cellulose, Baekeland combined formaldehyde with phenol under extreme heat and pressure to create what is commonly regarded as the first fully synthetic plastic. (Science Museum, 2019)The universally recognised Bakelite phone, (Science Museum, 2019)

The originally intended purpose was, as previous creations, not a success, but this drove Baekeland to undertake further research into strengthening wood with a fully synthetic material, which led him to Bakelite. It became a massive success and was used in ways that Baekeland hadn’t even considered at the time. It revolutionised the automotive industry, as well as exploding consumerism; due to the low production costs and ease with which it could be processed, it became the default material to use. With World War One quickly approaching, it was then taken up to produce parts for weapons and uniforms.
[image: C:\Users\RebeccaM\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\D10FE19B.tmp]Just a year after Bakelite found success, Jacques E. Brandenberger invented Cellophane in his search to create a flexible material that could repel water. It inevitably found huge commercial success in food packaging and revolutionised the retail industry. (Barrett, 2019)
[image: C:\Users\RebeccaM\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\FF910961.tmp]The birth of cellophane also marks one of the first instances where environmental impact was not the driving force behind its creation; it wasn’t looking to replace a natural material, but to protect other materials and minimise reproduction costs. Brandenberger with cellophane, (Barrett, 2019)

[bookmark: _GoBack][image: C:\Users\RebeccaM\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\9A6F7317.tmp]Polyvinyl Chloride (PVC) was actually created back in 1872 but was not patented until 1913 or marketed until much later in 1926 by Waldo Semon. (Bellis, History of Vinyl, 2019) It was created to bond separate materials, such as rubber and metal. It was a huge success and is now the second highest produced plastic in the world, which a wide range of uses. Again, it was not created with environmental impact in mind, but rather to enhance the developing world by filling a gap that was being created by the introduction of new materials.Applications of PVC, (Bellis, History of Vinyl, 2019)

Polyethylene is the only plastic that was created accidentally but has now become the most produced plastic in the world, with approximately 80 million tonnes produced every year. (Essential Chemical Industry, nd) Developed back in 1898, it was picked up and refined by Ziegler and Natta in the 1950’s to become the material that we know today. In a post-war environment, its wide and varying applications meant that it became an invaluable source of cheap materials that could be used by all industries. Polyethylene piping, (Essential Chemical Industry, nd)

[image: C:\Users\RebeccaM\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\812F6DB6.tmp]Polyvinylidene Chloride is another example of a plastic that was created for economic benefit and no regard for environmental impact. Created by Ralph Wiley in 1933, it was created to protect military aircraft from saltwater corrosion. (Plastiquarian, nd) It didn’t find a large level of success in this area but was found to be highly efficient at protecting food. It was eventually produced commercially from 1949 and is still used today under the moniker ‘cling film’. Again, this follows the trend of creating plastics with economic interest in mind, though it also had a slight environmental concern with trying to minimise reproduction costs and increase longevity of existing products. Polyvinylidene Chloride, or cling film (Polymer Solutions, 2016)

[image: ]Wallace Carothers worked with the DuPont Company to develop nylon after 11 years of research in 1938. (Wolfe, 2008) This was a material developed for the military and fashion industry, and so fully moved away from environmental concern and into economic growth. Nylon was so successful in the fashion industry that it led to the ‘Nylon Riots’ where thousands of women would line up at stores to compete for new hosiery. Whilst the riots eventually ended, nylon remains an essential material in the fashion industry in modern society. Nylon Riots, (Wolfe, 2008)

[image: ]Arguably the final major development in plastic, polyester was invented by John Rex Whinfield and James Tennant Dickson in 1941. Returning to environmental concern, it was developed as an alternative to cotton when it was in short supply. (Bellis, History of Polyester, 2019) Marketed by the DuPont Company, it did also have economic interest and was successful in this respect; it is still produced on a large scale today with low production costs. Rolls of coloured polyester, (Contrado, 2019)

It is notable that there have been no major developments in plastic production since the 1950’s; no new materials have been produced on such an extensive scale, just further refinements and development of existing materials. This may be due to growing environmental concern that came with the environmental movement in the 1960’s. 
It is now common knowledge that despite the best intentions behind the birth of plastics, the level of their production combined with their fully synthetic status has resulted in adverse environmental conditions. For instance, plastic in our seas has reached levels where there are floating islands of it, and every beach in the world is thought to now have plastic waste washed up on it. Microplastics are also an ongoing concern, working their way into the food chain. 
Yet plastic in its many forms still have purpose and, in some cases, an irreplaceable role in society; for example, some medical equipment cannot be replaced due to costs or simply that the instruments are so small that they cannot be replicated in another material. In addition to this, some life-saving implants are also plastic and have a much lower chance of being rejected by the body. (Kirkey, 2019)
To combat the issue of mass production some developers and scientists have also started to come up with ways of clearing and utilising the waste material. For example, there is the Ocean Cleanup, which has been developed to catch waste plastic in rivers and seas. (The Ocean Cleanup, nd)
Conclusion
Highlighting the intentions, outcomes, positives and negatives of each of the major breakthroughs in plastic development gives the opportunity for the reader to establish their own fully informed opinion on the subject matter. It remains neutral and carefully outlines both sides equally so that the overall tone is impartial. By utilising facts, dates, causes and motives I have urged the reader to investigate the subject matter further without pushing a stance on them to influence their decision. 
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