Synthetic Polymers
“Plastics”™

https://www.youtube.com/watch?v=PSxihhBzCjk
The Graduate: Dustin Hoffman (1967)

Polymers

Polymers

acromolecules which are made from small
molecules, monomers, or cCo-monomers
which structurally repeat themselves.

Monomer Polymer
Ethylene & Propylene Polyethylene & Polypropylene
Styrene Polystyrene
Vinyl chloride PVC
Co-monomers Nylon

(Proteins)

Polyethylene& Polypropylene
Polymerization Mechanism

Polystyrene & Others

Styrene Addition polymers result from the rapid addition of one molecule at a
time 10 a reactive cation, radical, or anion intermediate at the growing
X end of the The monom, ally alkenes. Click on the
right-hand cdge that defines a single repeat unit of the polymer
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Nylon

macromolecule which is a poly-amide.

Synthesis of Nylon 610

-HN(CH,);-NHCO(CH,,),CO-




https://www.youtube.com/watch?v=_6xINyWPpB8

Plastic Waste / Recycling

)

~300 billion pounds produced annually,
Worldwide ~ 5% is recycled

Northern California
https://www.norcalcompactors.net/processes-stages-benefits-plastic-recycling/

Stages in Plastic Recycling

1. Sorting

2. Shredding

3. Identification
and
Classification

4. Extruding

https://www.youtube.com/watch ?v=_6xINyWPpB8

Recycling categories for common plastics

Plastic rocycing _ Acronym and Original Recycle
number name of polymer uses. uses
1 PET Beverage bottles. Carpet fibers.
) Poy(etiylone food and cieanser  fiberfl insuiaton,
= terephhaiste)  botes nonfood
containers.
AT 2 HOPE Mk, juice. 03 and soap
& A High density  water baktes, bottles, ash
polyettylene arocesy bags cans, grocery
b - . il o ) Deghposs
3 PVC (o V). Food and water Drainage pipes,
A Polywnyi bottles. food wraps,  flooring e,
) packs. uatc cones
. construction
il
A LoPE Fiible bugs Gags o wash,
‘) Low-density. for wash, beead, grocesies:
polyettylens . mik, groceres,  Wrigaton pipes:
LDPE flexible wiaps oll botties
and containers
3 3 Handos, Auto parts.
5 Pohpropykne  botle caps, ids, - fibers,pois,
waps. bt ol contaners
e 6 [ Foam cups, Insutation,
A Polystyrene. packaging. toys. vays,
) vty e
A apphances “peants”
7 Other Varous Plastic Wimber,”
posts. fencing.
& &
Other

Plastic recycing _ Acronym and Original Recycle
number name of polymer uses uses

1 PET Beverage bottles. Carpet fibers,
(iions  food and oanr e nuion Py
- 1

P
teprinaio)  botes

oy A 3
‘ . tegories for common plastics
&

z_’_zf) ONE MILLION plastic bottles
e are bought EVERY MINUTE
40 around the world — and that

Y, _ number will top half a TRILLION
&y by 2021. Less than half of those
o ~ bottles end up getting recycled.
é?) 8 MILLION METRIC TONS of
8 - plastic winds up in our oceans
L:.) each year.
ﬁ) m fencing.

= —

Recycling categories for common plastics

Plastic recycing _ Acronym and Original
number name of polymer uses

https://www.youtube.com/watch ?v=1qT-rOXB6NI




Micro-p
Bellows Beach, Oahu, Hawaii

lastics

https://www.youtube.com/watch ?v=tG4AYagBz9Q

https://www.sciencemag.org/news/2019/03/dead-whale-found-40-kilograms-
plastic-its-guts

Dead whale found with 40 kilograms of
plastic in its guts

By Alex Fox | Mac. 18,2019, 415 PM
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Poly-

ester
urethane
ethylene
propylene
styrene

vinyl chloride
vinyl alcohol
amide (Kevlar)
terephthalate
acrylonitrile
imide
phenylene-
bisisoxazole




