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Research Outline

I. Introduction: A call for the overhaul of the plastic’s industry
a. An important industry that we cannot live without

b. Current recognition of plastic waste as a problem Source: Current news articles
c. Have we reached a dead end or can materials like biopolymers save us?

II. Establish plastic as a growing an important industry Source: U.S Business Analysis
a. Ability for plastic to establish itself as an industry by displacement of materials 
i. The three petrochemical industries that consist of plastic materials, synthetic rubbers, and man-made fibers. 
ii. The characteristics of the three plastics types include durability, versatility, and a high strength to weight ratio; characteristics that other traditionally used materials did not have 

b. Product innovations in the use of plastics

i. Man-made fibers replaced: cotton and wool and aircraft aluminum and steel parts
ii. Plastic materials have replaced: in packaging(glass bottles, paper food containers, paper and burlap bags), in building materials(iron and copper piping, aluminum and wood siding, steel and porcelain plumbing fixtures, glass lighting fixtures), in motor vehicles( steel gas tanks, steel radiator tanks, steel and zinc component housing, steel dash), in electronic equipment(…), in consumer and institutional disposals(…)
iii. Synthetic Rubber has replaced natural rubber materials like tires, footwear, hoses, belting, and glues

c. Historic millions of dollars invested into imports and exports

i. In the United States, from 1958-1982, exports were consistently larger than imports

ii. Between 1958-1982 the export dollars went from $331.2 million to 4,215.1 million will imports went from $37.3 million to $617.43 million ( U.S faced greater foreign competition but still was a leading producer

d. Historic gross capital

i. Gross investment tripled in a thirty year period from 1958-1980 from $363 million to $1,060 million

ii. Capital stock increased in the same period from $2.7 billion to $9 billion

e. Current domestic and foreign consumption

i. Current common types of consumer plastics Source: EPA
ii. Composition

1. High-density polyethylene(HDPE), Low-density polyethylene(LDPE), Linear low-density polyethylene(LLDPE), Polyethylene terephthalate(PET ), Polypropylene (PP ), Polystyrene(PS),Polyvinyl chloride(PVC)
2. Implication ( plastic is in everything

III. Establish plastic waste as a problem Source: CRC
a. Why plastic presents a unique waste problem

i. It does not biodegrade!

ii. Historical Recognition Source: CRC and U.S Senate
b. CRC Refuse Analysis has found acrylonitrile-butadiene-styrene, cellulose acetate, cellulose acetate, cellulose nitrate, melamine formaldehyde, polyethylene, polyvinyl dichloride, urea formaldehyde, urethane, polymethyl methacrylate, polypropylene, polystyrene, polyvinyl acetate, polyvinyl chloride, butadiene polymers, cholorproprene polymers, isobutene polymers, organic polysulfides, isobutylene polymers in plastic waste
c. Problems in current waste disposal methods of plastic

i. Incineration Source: CRC
1. Incineration is efficient and may be a source for energy production, however…

a. Release of halides, aldehydes,  and hydrocarbons, oxides

b. Some of the chemicals released are known to damage the central nervous system, carcinogens, respiratory irritants, atmospheric irritants 

ii. Land filling Source: EPA
1. Continuous need for landfill space

iii. Recycling Source: Albertsson, Royte , Watson
1. Although recycling reduces the amount of waste and is politically favored, it has a lot of problems

a. low percentage of recycling rates

b. no recycling infrastructure

i. Expensive and difficult to complete the four step process of collect, sort, compress, and convert

c. no market for recycled plastic

i. product downgrade and low quality

d. it cost taxpayers more and more to recycle because of the oversupply of materials

d. None of the current waste disposal methods are optimal Source: synthesis of all sources
i. None are sustainable

ii. None are completely economically and environmentally friendly

IV. A need for new solutions 
a. More reuse and reduction of plastic

i. Would help with the plastic waste problem, but reduction and reuse only will not completely eliminate problem

b. Alternatives to plastic ( go back to the ways things used to be

1. Plastic would be impossible to eliminate, it is a strong commodity due to its characteristics

2. Humans are dependent on it

3. Other types of biodegradable materials Source: Blue Vinyl
c. Bioplastics and Biopolymers Source: Albertsson and Chiellini
i. Plastic could be sustainable if there was a closed loop of production, recycling, to waste

ii. There are naturally occurring polymers that do biodegrade

iii. Pros: production of biopolymers is independent of fossil fuels, uses CO2 in production, 

iv. Cons: poor physical and technical properties, production from food or renewable energy sources, not enough reactors
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