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Chemical Physics Letters 78 (2021) 136764
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The Future of Plastics ?

PLASTICS are used to make all of the products we use in our daily lives. We can
not imagine our lives without Plastics/Polymers.

The developments in polymer synthesis and processing technologies that have
occurred over the past 150 years have been very significant.

Exciting new developments and discoveries related to plastics are happening all
of the time.

What is the future of PLASTICS ? No one knows for sure.

Due to recent bans on non-degradable plastic products (example polyethylene
bags) a lot of research is going on to invent and commercialize biodegradable

plastic.
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Polymer Nanocomposites Market Overview

. ymer nanocomposites market was valued at 5,200 million $

in 2015, and is expected to reach 11,500 million § by 2022.

* A annual increa: p. 10.9% per year is expected in future
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lII during the forecast period 2019 to 20
llll

application
Carbon nanotubes
Nanoclay
Metal oxides
Cerami
Others

bon nanotubes accounted for the largest
t till now

% wZ4 B 2 65 .+10

Unmute Start Video Share Participants More





image12.jpeg
Tremendous Uses of Plastics/Polymers

On July 20, 1969 - the human race accomplished its greatest technological achievement
of all time when Neil Armstrong set foot on the moon.

This achievement was impossible without use of polymers/plastics. Plastics played
an important role.

For example, the Apollo A7L space suits were a multi-layer plastic nylon fabnc,
neoprene coated nylon fabric and Dacron® (PET) fabric.

The helmet was produced from transparent plastic named polycarbonate.

The space suits of today make even more extensive use of plastics.
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Kwolek- Kevlar 1965

+ Stephanie Kwolek working at DuPont company invented
one of the modern world's most readily recognized and
widely used materials: Kevlar®.

« Kevlar is a synthetic polymer used in bullet proof jackets.

1.4-benzenedicarboxylic acid 1,4-benzenediamine
(terephthalic acid) (p-phenylenediamine)

=\ | e

o
—[Lu\/CNH\/NH’;

lymerizati
polymerization

5 times stronger than steel





image14.jpeg
105 40O - 2l 52l 68% 8

1965

Stephanie Kwolek working at DuPont company invented
one of the modern world's most r recognized and
widely used materials: Kevlar®.

Kevlar is a synthetic polymer used in bullet proof jackets.
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Polyethylene

Polyethylene is not only used to make objects or bags but it is also used to make other
special use products.

Example: artificial joints or prosthetics. The UHMWPE is extremely tough, abrasion
resistant and has a very low coefficient of friction.

This is a very good example of how plastics and metals work together to enhance our
quality of life.
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John Rex Whinfield- PET 1941
Polyethylene terephthalate (PET) is an extremely versatile thermoplastic made by the
condensation reaction of ethylene glycol and terephthalic acid.

Discovered in 1941, PET was initially used for the production of synthetic textile fiber,
known today as Dacron (Polyester).

However, single largest use for PET is “stretch blow molded” beverage bottles. PET
bottles are transparent, lightweight and have good barrier properties.

Like most thermoplastics, PET is recyclable. In most cases, the recycled PET bottles are
reprocessed to form PET textile fiber for clothing.

#HOCHCHOH + mHOOC coon —» "
L] R

Ehylene glycol Terephthalicacid - . a D

—‘-co~©— coocH,cH,o«l» + nHO .
» -

Polyethylene terephthalate




image17.jpeg
DuPont (Carothers)- Nylon 1938

DuPont scientists, led by Wallace Carothers, pulled the first
long, strong, flexible strands of a synthetic polymer fiber out of
a test tube.

The material, poly(hexamethylene adipamide), is more
commonly known as “nylon 66”".

This synthetic fiber have properties far superior than natural
fibers.

adipic acid hexamorhylene dianine

"

LN

lon 66

¢ It was introduced commercially in 1938. One of the earliest uses of nylon 66 fiber was
for tooth brush bristles.

« Nylon is used in cargo parachutes, tire cord for bombers, glider tow ropes, flak jackets,
mosquito netting, and jungle clothing.
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Rohm & Haas - PMMA 1937

« Rohm and Haas was the first company to market polymethyl methacrylate (PMMA),
better known as "acrylic'. It was introduced commercially in 1937. PMMA is a very
hard material and is actually more transparent than glass.

« It then became the material of choice for automotive tail light lenses due to its superior
optical properties, where it is still used today.

« PMMA is also used in a wide variety of other applications including acrylic fibers, paints
and coatings, and as a marble replacement for kitchen countertops and in contact
lenses.
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Bakeland - Bakelite 1907

mpared to other plastics available at the time, such as celluloid, Baekeland’s
Bakelite was more stable.

Once molded, this new material would not burn or soften when reheated, or dissolve.
This benefit made it stand out from the other plastics on the market. Bakelite was an
instant commercial success.

It was electrically resistant, chemically stable, heat resistant, rigid, moisture and
weather istant.

It was very widely used for its electrical insulating capability.

Hair Dryer body Clock cover
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Bakeland - Bakelite 1907

Leo Baekeland

« The first synthetic plastic was discovered in 1907 when a Belgian born chemist,
Baekeland, reacted phenol and formaldehyde under pressure using
amethylenetetram s a cata the reaction. The result was a
mosetting “phenolic” pl

Bokelite (3
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? Nitrocellulose

John Wesley Hyatt

Hyatt from Albany NY, in 1868 blended nitrt se with camphor to
rful, and moldable thermopl: elluloid (known
as Pyroxylin).

Celluloid was the f; mmercially ul semi-synthetic plastic. It was used for
products such as billiard balls, shirt collars, eyeglass frames and pen housings.
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