[image: image1.png](//\
{') InteriorDesign-ED




The Plastic Problem 
 .4 CEU
2422#C Nantucket Drive 
Houston, Texas 77057
713 269-6909

Email: beverlyvosko@gmail.com.com
Website: www.InteriorDesign-ED.com
The Plastic Problem– Handouts

Welcome to our 4 hour CEU!
Plastic pollution is the accumulation of plastic product in the environment that adversely affects wildlife, wildlife habitats and humans. Plastics are inexpensive and durable but the chemical structure of most plastics renders them resistant to many natural processes of degradation and as a result, they are slow to degrade if they ever degrade at all. and as a result, levels of plastic production by humans are very high indeed. Together, these two factors have led to a high prominence of plastic pollution in the environment. As of 2018,  about 380 million tons of plastic is produced worldwide each year.  From the 1950’s up to 2018 an estimated 6.3 billion tons of plastic has been produced worldwide of which an estimated 9% has been recycled and another 12% has been incinerated, with the remainder going to landfills, our waterways, and our oceans

I. What is Plastic
A. Plastic is made of carbon and consist of a wide range of synthetic or semi-synthetic organic polymers of high molecular mass made up of long chains of repeating units of smaller molecules called monomers that are chemically bound together. Plastics are malleable and therefore can be molded and shaped while soft  - and then harden into solid, rigid or slightly elastic objects
B. Plastic was originally considered a marvelous new “Sustainable” substitute for wood and other materials such as metal, stone, tortoiseshell, bone, ivory tusks, and horn because as it was man made,  it could manufactured endlessly so we wouldn’t have to deplete our natural products. Plastic was also considered a better alternative to various natural fibers because it was considered a “High Performance Fabric  
II. History of Plastic

A.  Polymers Abound in Nature  - medieval craftsman made lantern windows out of animal horn which is a natural polymer and wood is made of cellulose which is a very common natural polymer but we didn’t actually discover cellulose until 1846

B. Cellulose provided the raw material for the first great breakthrough in modern plastics. In 1869, John Wesley Hyatt treated cellulose with camphor, causing a reaction which produced a brand new material - the 1st “practical artificial synthetic plastic polymer” which he called celluloid For the first time in history, people realized that human manufacturing was not constrained by the limits of nature- and we initially believed plastic would help both mankind and the environment  -so people began to research how to develop new kinds of plastics…

C. In 1907 Belgian-born American chemist Leo Baekeland invented Bakelite, the first truly 100% synthetic polymer ie the first 100% plastic ever created 

D. In 1904, by Camille and Henri Dreyfus in Basel, Switzerland, invented Acetate -a manmade cellulosic fiber but in its unmodified state it doesn’t wear well and is highly flammable and prone to melting when burning
E. In 1912, Jacques E. Brandenberger invents cellophane and secures its patent 

F. In 1924 rayon was invented. Rayon which is also known as Viscose, was originally a substitute for silk but it stains when it get wet and has poor elasticity so doesn’t wear well
G. In 1924 Rossiter at British Cyanide developed the first water white transparent thermosetting molding powder and in 1926 Harrods of London hosted the first display of new colored thermosetting plastic tableware
H. In 1926, Waldo Semon and the B.F. Goodrich Company developed a method to plasticize Polyvinyl chloride, better known as PVC or vinyl. About 40 million tons of PVC are produced per year. PVC is used in building construction ie vinyl siding, flooring, windows and doors, furnishings such as plastic furniture and accessories and everyday products such as cling film, food packaging, credit cards and straws. But PVC is the most toxic plastic of all because it contains chlorine which when ingested destroys our beneficial gut bacteria, where an estimated 70% of our immune system operates and contains to phthalates which are carcinogens that also cause birth defects and contains dioxins which accumulate in animals' fat up through the food chain and poison both the animals that we eat, and ourselves and emit poisonous gasses when burned. Also PVC is not recycleable or biodegradeable and will remain in our landfills, waterways and oceans forever
I. In the 1930’s plastic became an industry

J. In 1930’s Scotch Tape sticky tape

K. In 1930s Neoprene or synthetic rubber was produced by DuPont
L. In 1930s Polystyrene was first produced by BASF. Polystyrene can be a solid or foam that is used for all types of packaging and insulation. Polystyrene is slow to biodegrade and especially in its foam form, is found in increasing quantities in the Pacific Ocean

M. In 1931 RCA Victor introduced their vinyl based records
N. In 1930’s Polyurethanes were invented which are used for both liquid coatings and paints and in its flexible foam form for furniture cushion padding, bedding such as mattress toppers, and also as carpet padding and underlay. But polyurethane off-gasses harmful Volatile Organic Compounds  (VOC’s, and doesn’t decompose, so it will stay on this earth forever

O. In 1932 plastic screws were patented for use in extrusion & injection molding 

P. In 1933 the first industrially practical polyethylene synthesis was discovered. Polyethyene is the most widely used, most common plastic in the world. Its primary use is in packaging- it is made into products ranging from clear food wrap, plastic films, plastic bags, shopping bags, plastic bottles and various other plastic containers, geomembranes, and automobile fuel tanks – but it doesn’t biodegrade and it cant be recycled so it remains on earth forever
Q. 1935 Nylon, the first totally synthetic fiber to be commercialized, was invented and patented by Dupont. It is used for carpets and fabrics
R. 1938 Polytetraflouroethylene – commonly known as Teflon, was discovered by DuPont and used as a non stick coating for pans and cookware 

S. In 1941 Polyethylene terephthalate (PET) is in Britain. Expanded polystyrene was first produced. PET can be recycled and we should recycle more of it in the future
T. 1950 DuPont began to manufacture Polyester which was used for carpet, cushioning and insulating material in pillows, comforters and upholstery padding. Polyester is easy to clean and maintain and is inexpensive but is highly flammable and may melt when burning
U. Acrylic was developed by DuPont in 1944 and first commercially produced in 1950.The most common acrylic plastics are sold under the brand names of Plexiglas, Lucite, Perspex, and Crystallite. Today many furniture items  and accessories are made of acrylic but they never biodegrade. Acrylic is also made into high- performance fabrics which have a much higher level of functionality than natural fabrics and are most commonly used in sports apparel and carpets but also in home furnishings especially outdoor home furnishings, the automotive industry and technology for space, ocean, aircrafts and defense. Bus since acrylic is highly flammable and once it ignites, burns rapidly with a very heavy dense black smoke, melts and drips excessively just like plastic it must be treated- this modified acrylic fabric is called modacrylic and has greater resistance to heat and flame
V. In 1951 Phillips developed a synthetic fiber made from a polyolefin which he called polypropylene and which today we call olefin. Olefin is used extensively in carpets and indoor outdoor fabrics today - about 45.1 million tons of olefin are used annually equating to a consumer market of $65 billion annually. Olefin is very inexpensive to manufacture, doesn’t fade, is solution dyed so is colorfast, fade resistant and supposedly doesn’t absorb dirt but after awhile it looks dirty even if it isn’t dirty, it crushes and mats, is highly flammable and melts and drips when burning
W. Solution Dyed Fabrics vs Piece Dyed Fabrics
1. There are two different ways that fibers are colored or dyed, they can be either piece-dyed and solution dyed and each method produces fibers and fabrics with different characteristics

2. Natural fibers and fabrics can only be piece-dyed, but synthetic “plastic”  fibers and fabrics may be either piece–dyed or “solution dyed”

3. Piece-dyed fabrics are first woven and then dipped in a vat of dye afterwards so the color is only topical like the red of a radish
4. Solution Dyed fabrics have the dye introduced before those fibers pass through the spinneret and are extruded so the color is throughout like a carrot and  it won’t show abrasion wear because the color underneath will be the same as the topical color and no one will see or notice the wear. And solution dyed fabrics are colorfast so are used for indoor/outdoor carpets and fabrics
X. But all the synthetic fibers such as nylon, polyester, rayon, acrylic, modacrylic, acetate, olefin (polypropylene) and the urethanes such as polyurethane all contain chemical additives which off gas harmful VOCs 
Y. In 1954 Expanded Polystyrene was invented by Dow Chemical, and is used for building insulation, packaging, and cups,– this was initially thought to be a marvelous new method of packaging.. But we know today that these polystyrene pieces never biodegrade and sit in our landfills and our oceans forever
Z. Today all of our plumbing piping is made of pex tubing which has replaced copper tubing because Pex is lighter and more flexible than copper. But Pex tubing is plastic.  So all the water that we drink from our faucets and from our insta-hots, is coming from plastic tubing which is leaching plastic into our water…..and we are drinking that “plastic” every time we get water from our pipes
AA. WE MAKE NEARLY EVERYTHING OUT OF PLASTIC – but none of it biodegrades which is why we have such a huge plastic pollution problem
III. Plastic is an epidemic- The Preposterous Facts About Plastic Pollution
A. The average American throws away approx 185 pounds of plastic per year 
B. Annually approximately 500 billion plastic bags are used worldwide -  more than one million bags are used every minute and they are usually thrown away after just 1 use- 50% of the plastic we use, we use just once and throw away. Enough plastic is thrown away each year to circle the earth four times 
C. Plastic is so durable that it takes 500 - 1,000 years to degrade if it ever degrades at all!

D. Much of this plastic ends up in our lakes and oceans

E. 75% of land based ocean plastic is from uncollected waste that makes its way to waterways eventually reaching the ocean - The other 25% comes from waste that was collected but escaped the system

F. An estimated 8 million metric tons, or 17 billion pounds, of plastic flows into the ocean each year 

G. There are up to 51 trillion pieces of plastic in the world's oceans
weighing billions of pounds— from the equator to the poles, from Arctic ice sheets to the sea floor. Not one square mile of surface ocean anywhere on earth is free of plastic pollution 

H. These trillions of pieces and billions of pounds of plastic are carried to swirling convergences in the oceans known as ocean gyres- which make up about 40 percent of the world's ocean surfaces

IV. Ocean Gyres – 
A. A gyre is any large system of circulating ocean currents. But because of all the debris that has been collecting in these “Ocean Gyres”  - the term “Gyre” is now often said to refer to the collections of plastic waste and other debris found in higher concentrations in the ocean

B. There are five major gyres which are 5 large systems of rotating ocean currents: the North and South Pacific Subtropical Gyres, the North and South Atlantic Subtropical Gyres, and the Indian Ocean Subtropical Gyre
C. The largest and worst “Gyre” is the North Pacific Subtropical Gyre off the coast of California. It is the largest ocean garbage site in the world. It is so bad that it was given the name “The Great Pacific Garbage Patch”  

D. Captain Charles Moore found the North Pacific Subtropical Gyre crossing the Pacific Ocean in 1997 and has been studying it ever since –he trolled the Great Pacific Garbage Patch 7 times, conducting fieldwork studies 

E.  Moore found out that the North Pacific Subtropical Gyre is a mound of predominantly plastic trash floating around on top of the Pacific Ocean. It is 1.5 times the size of the United States, with a depth of at least 100 ft. - with plastic pieces outnumbering sea life six to one – 
F. Moore says that: 

1. Its diffuse, like “plastic soup”

2. Pieces of plastic outweigh surface zooplankton by a factor of 6 to 1 – which is very harmful to and retards marine life

3. Fish, seabirds and marine wildlife all mistake plastic in the ocean for food, since it is so prevalent on the ocean surface and eat it - 25% of fish at markets in California contain plastic in their guts, mostly in the form of plastic microfibers
4. This plastic transfers up the food chain as bigger fish eat the littler fish and when we eat all those fish, seabirds and marine wildlife, we too are eating plastic – 
5. Plastic ruins the habitats of many marine mammals, seabirds and fish who get tangled up in it
6. Plastic debris releases chemical additives and plasticizers into the ocean water, which fish also swallow and get poisoned from
7. Plastic also absorbs hydrophobic pollutants like DDT.  These pollutants bioaccumulate in marine organisms tissues, biomagnify up the food chain and find their way into the foods we eat  

8. If we don’t stop or at least slow down this process there could be one ton of plastic for every three tons of fish in the ocean by 2025

9. And plastic will outweigh all the fish in the sea by 2050

10. The United Nations environmental report states that if we don’t do something to stop polluting our earth immediately and take harsh measures to correct all the damage we have been doing to our earth… by 2040 our earth will be fraught with draught, water shortages, and will be unrecognizable…we need to stop polluting our earth immediately and start taking care of it!

V. What can we do to remedy this plastic pollution problem?
A. One of the main things that we can do is that we can recycle the 2 plastics that can be recycled, PET and HDPE, once their original uses are done and convert those plastics into things that we need today 
1. HDPE or high-density polyethylen is one of the most versatile of plastics—used in everything from hard hats to house wraps—it’s also widely recycled, in both its rigid form (e.g., containers) and flexible form (e.g., bags
2. PET or Poloyehtylene Terephthalate plastic is a common form of plastic used in the packaging for soda and water bottles and containers for packaging a wide range of food products and consumer goods including soft drinks, alcoholic beverages

detergents, cosmetics, pharmaceutical products  and edible oils- 

PET can be melted down and recycled. PET is one of the most common consumer plastics used
B. Scientists have supposedly discovered a strain of bacteria that can literally eat PET plastic = PETase And the hope is that these bacteria and the PETase will be able to digest the PET in a bio-reactor using a closed-loop system- meaning that it could be done without human interaction and intervention vs an open loop system, which requires manual input

C. Each one of you can bring your to-go mug with you to the coffee shop, smoothie shop or restaurants that let you use them,  and thereby reduce lids, plastic cups and/or plastic-lined cups and reuse your shopping bags
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