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Description

The structures of chemicals, chemical synthesis and chemical
and physical properties of polymers and macromolecules are the
primary focuses of polymer chemistry, a subfield of chemistry.
Polymer chemistry's principles and techniques can be applied to
a wide range of other sub-disciplines of chemistry, including
organic chemistry, analytical chemistry and physical chemistry.
From fully inorganic metals and ceramics to DNA and other
biological molecules, many materials have polymeric structures.
However, synthetic and organic compositions are typically
associated with polymer chemistry. Synthetic polymers make up
a significant portion of composite materials and are
commonplace in commercial materials and products that are
utilized frequently, such as plastics and rubber. Polymer
chemistry can also be part of the larger fields of polymer science
or even nanotechnology, which both include polymer physics
and engineering. The discovery of nitrocellulose, which, when
treated with camphor, produced celluloid, was made by Henri
and Christian. It turns into collodion when it is dissolved in ether
or acetone and it has been used as a wound dressing since the
American Civil War. In 1865, the first batch of cellulose acetate
was made. Between the years 1834 and 1844, it was discovered
that heating polyisoprene (rubber) with sulfur significantly
improved its properties, establishing the vulcanization process.

First Artificial Fiber Plant

As an alternative to silk, Hilaire started the first artificial fiber
plant using regenerated cellulose or viscose rayon. However, it
was very flammable. In 1907, Leo Baekeland invented Bakelite, a
thermosetting phenol-formaldehyde resin. Cellophane was
invented in 1908 by Jocques, who treated sheets of viscose
rayon with acid. At the same time, Hermann Leuchs reported
the synthesis of amino acid N-Carboxyanhydrides and their high
molecular weight products upon reaction with nucleophiles.
However, he did not refer to these as polymers because his
direct supervisor, Emil Fischer, held strong views and denied the
possibility of any covalent molecule larger than 6,000 Daltons
Hermann, a chemist, first proposed that macromolecules long
chains of atoms held together by covalent bonds constituted
polymers. His work led to an expansion of the field of polymer
chemistry, which led to the invention of polymeric materials like
nylon, polyester and neoprene. His work also improved chemical

comprehension of polymers. Prior to Staudinger, it was believed
that polymers were nothing more than clusters of small
molecules (colloids) held together by an unknown force. In 1953,
Staudinger was awarded the chemistry Nobel Prize. In 1931,
Wallace Carothers created neoprene, the first synthetic rubber
and the first polyester. In 1935, he created nylon, a true silk
substitute. In 1974, Paul Flory won the Nobel Prize in Chemistry
for his work in the 1950s on polymer random coil configurations
in solution. Kevlar, a patented aramid, or aromatic nylon, was
created by Stephanie in 1966. The discovery of catalysts for the
polymerization of alkenes by Karl Ziegler and Giulio Natta earned
them the Nobel Prize. For developing polyacetylene and related
conductive polymers, Alan, Alan and Hideki were awarded the
Nobel Prize in chemistry in 2000. Polyacetylene did not find any
practical applications, but Organic Light-Emitting Diodes (OLEDs)
emerged as one application of conducting polymers. Polymer
chemistry was first taught and researched in the 1940s. Under
Staudinger's direction, a Macromolecular Chemistry Institute
was established in 1940 in Freiburg, Germany. In 1941, Herman
Mark established a Polymer Research Institute (PRI) at the
Polytechnic Institute of Brooklyn (now the Polytechnic Institute
of NYU) in the United States. Monomer polymerization results in
the formation of high-molecular-mass compounds called
polymers. A monomer is the straightforward reactive molecule
from which a polymer's repeating structural units are derived.
There are many ways to describe a polymer: Its tacticity,
copolymer distribution, degree of branching, molar mass
distribution, degree of polymerization, crystallinity, crosslinks
and thermal properties, such as the glass transition temperature
and melting temperature. Solubility, viscosity and gelation of
polymers in solution are unique properties. Numerous theories,
including the Scheutjens-Fleer theory, the Flory solution theory,
the Cossee-Arlman mechanism, the Polymer field theory, the
Hoffman nucleation theory and the Flory-Stockmayer theory,
have been used to explain the formation and properties of
polymers. Polystyrene and polycarbonate are two examples of
polymer-based materials whose material properties can be
improved through research into polymer thermodynamics.

Average Length of Polymer

Toughening, enhancing impact resistance, enhancing
biodegradability and altering a material's solubility are all
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common improvements. Viscosity tends to rise with increasing
length and molecular weight of polymers. As a result, the
average length of the polymer, the progression of reactions and
the manner in which the polymer branches can all be learned
from the measured viscosity of the polymer. The structural and
functional materials that make up the majority of organisms'
organic matter are known as biopolymers. Proteins, which are
made from amino acids, are a major class of biopolymers.
Biopolymers made from sugars are polysaccharides like starch,
cellulose and chitin. From sugars that have been phosphorylated
and have pendant nucleotides that carry genetic information,
the polynucleic acids DNA and RNA are made. Plastics, synthetic
fibers, paints, building materials, furniture, mechanical parts and
adhesives are all examples of structural materials made of
synthetic polymers. Thermoplastic polymers and thermoset
plastics are two types of synthetic polymers. Polyethylene,
teflon, polystyrene, polypropylene, polyester, polyurethane, poly
(methyl methacrylate), polyvinyl chloride, nylons and rayon are
examples of thermoplastic polymers. Vulcanized rubber,
bakelite, Kevlar and polyepoxide are examples of thermoset
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plastics. Petrochemicals are the source of nearly all of the
synthetic polymers. Biopolymers are naturally occurring
polymers made by living cells. Biopolymers, like other polymers,
are made up of monomeric units that are chained together by
covalent bonds to form larger molecules. Based on the
monomers used and the structure of the biopolymer, there are
three main categories of biopolymers: Polysaccharides,
polynucleotides and polypeptides long polymers of nucleotides
make up the polynucleotides RNA and DNA. Proteins and shorter
polymers of amino acids are examples of polypeptides; collagen,
actin and fibrin are notable examples. Polysaccharides are chains
of sugar carbohydrates that are either linear or branched;
alginate, cellulose and starch are examples. Natural rubbers,
which are isoprene-based polymers, suberin and lignin, cutin and
cutan, which are long-chain fatty acid-based complex polymers,
melanin and Polyhydroxyalkanoates (PHAs) are additional
examples of biopolymers. Biopolymers are utilized in a wide
range of industries, including the food industry, manufacturing,
packaging and biomedical engineering, in addition to their
numerous essential functions in living things.
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