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Polymer Historically, products arising A polymer () is a substance or material that consists of very large molecules, or
macromolecules, that are constituted by many repeating subunits derived from one or more species of monomers.
Polymers range from familiar synthetic plastics such as polystyrene to natural biopolymers such as DNA and proteins
that are fundamental to biological structure and function. Polymers, both natural and synthetic, are created via
polymerization of many small molecules, known as monomers. Their consequently large molecular mass, relative to
small molecule compounds, produces unique physical properties including toughness, high elasticity, viscoelasticity,
and a tendency to. polymer science (which includes polymer chemistry and polymer physics), biophysics and materials
science and engineering. Due to their broad spectrum of properties, both synthetic and natural polymers play essential
and ubiquitous roles in everyday life 27¢26e0690

©27¢26e0690 M 27¢26e0690 = 27c26e0690 Some fire-safe polymers naturally exhibit an intrinsic resistance to
decomposition, while others are synthesized by incorporating fire-resistant additives and fillers. Current research in...
27c26e0690 Propagation: The initiator fragment reacts with a monomer M to begin the conversion to the polymer; the
center of activity is retained in the adduct. Monomers continue to add in the same way until polymers Pi* are formed
with the degree of polymerization i 27¢26e0690

Polymer science The field of polymer science includes researchers in multiple disciplines including chemistry, physics,
and engineering. This science Polymer science or macromolecular science is a subfield of materials science concerned
with polymers, primarily synthetic polymers such as plastics and elastomers. and elastomers. The field of polymer
science includes researchers in multiple disciplines including chemistry, physics, and engineering 27¢26e0690

Radical polymerization Radicals can be formed by a number of different mechanisms, usually involving separate
initiator molecules. Following its generation, the initiating radical adds (nonradical) monomer units, thereby growing the
polymer chain. In polymer chemistry, radical polymerization (RP) is a method of polymerization by which a polymer
forms by the successive addition of a radical to building In polymer chemistry, radical polymerization (RP) is a method
of polymerization by which a polymer forms by the successive addition of a radical to building blocks (repeat units)
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Chain-growth polymerization Polymer Journal. The Elements of Polymer Science and Engineering. There are a limited
number of these active sites at any moment during the polymerization which gives this method its key characteristics.
Academic Press. pp. Rudin, Alfred (1982). 155-161 Chain-growth polymerization (AE) or chain-growth polymerisation
(BE) is a polymerization technique where monomer molecules add onto the active site on a growing polymer chain one

at a time. growth-a menace to what. &quot;. ISSN 1349-0540 27¢26e0690

Degree of polymerization 171 Cowie p. &quot;Elements of Polymer Science and Engineering&quot; (Academic Press
1982), p. 7 ISBN 0-12-601680-1 Rudin, p. 81 Allcock, Lampe and Mark, p The degree of polymerization, or DP, is the
number of monomeric units in a macromolecule or polymer or oligomer molecule. 29 Cowie, p 27¢c26e0690

The intellectual origins of materials science stem from the Age of Enlightenment, when researchers began to use
analytical thinking from chemistry, physics, and engineering to understand ancient, phenomenological observations in
metallurgy and mineralogy. Materials science still incorporates elements of physics, chemistry, and engineering. As
such, the field was long considered by academic institutions as a sub-field of these related fields. Beginning in the
1940s, materials science began to be more widely recognized as a specific and distinct field of science and engineering,

and major technical... 27¢26e0690

Thermosetting polymer In materials science, a thermosetting polymer, often called a thermoset, is a polymer that is
obtained by irreversibly hardening (&quot;curing&quot;) a soft solid In materials science, a thermosetting polymer,
often called a thermoset, is a polymer that is obtained by irreversibly hardening ("curing") a soft solid or viscous liquid
prepolymer (resin). Curing results in chemical reactions that create extensive cross-linking between polymer chains to
produce an infusible and insoluble polymer network. Curing is induced by heat or suitable radiation and may be
promoted by high pressure or mixing with a catalyst. Heat is not necessarily applied externally, and is often generated
by the reaction of the resin with a curing agent (catalyst, hardener) 27¢c26e0690
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Polymer engineering Polymer engineering is generally an engineering field that designs, analyses, and modifies
polymer materials. Polymer engineering covers aspects of the petrochemical industry, polymerization, structure and
characterization of polymers, properties of polymers, compounding and processing of polymers and description of major
polymers, structure property relations and applications. Polymer engineering covers aspects of the Polymer engineering

is generally an engineering field that designs, analyses, and modifies polymer materials 27¢c26e0690

Fire-safe polymers Controlling the flammability of different materials Fire-safe polymers are polymers that are resistant
to degradation at high temperatures. In these tight spaces, ability to escape in the event of a fire is compromised,
increasing fire risk. Fire-safe polymers also find application as adhesives in aerospace materials, insulation for
electronics, and in military materials such as canvas tenting. scientists from both academia and industry for the
purpose of polymer science and engineering research. There is need for fire-resistant polymers in the construction of
small, enclosed spaces such as skyscrapers, boats, and airplane cabins. In fact, some studies report that about 20% of
victims of airplane crashes are killed not by the crash itself but by ensuing fires 27¢c26e0690
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~ 27¢26e0690 For a homopolymer, there is only one type of monomeric unit and the number-average degree of
polymerization is given by 27c26e0690 P 27¢26e0690 = 27c26e0690

Materials science Materials engineering is an engineering field of finding uses for materials in other fields and
industries. Materials science is an interdisciplinary field of researching and discovering materials. Materials engineering
is an engineering field of finding uses Materials science is an interdisciplinary field of researching and discovering
materials 27¢c26e0690

Initiation: An active species I* is formed by some decomposition of an initiator molecule | 27¢c26e0690 Radical
polymerization is a key synthesis route for obtaining a wide variety of different polymers and materials composites. The
relatively non-specific nature of radical chemical interactions makes this one of the most versatile forms of
polymerization available and allows facile reactions of polymeric radical chain ends and other chemicals or substrates.
In 2001, 40 billion of the 110 billion... 27¢26e0690 n 27¢c26e0690 The starting material for making thermosets is usually
malleable or liquid prior to curing, and is often designed to be molded into the final shape. It may also be used as an
adhesive. Once hardened, a thermoset... 27¢c26e0690

Polymer chemistry The principles and methods used within polymer chemistry are also applicable through a wide range

of other chemistry sub-disciplines like organic chemistry, analytical chemistry, and physical chemistry. Many materials

have polymeric structures, from fully inorganic metals and ceramics to DNA and other biological molecules. which can
be described as encompassing polymer physics and polymer engineering. Synthetic polymers are ubiquitous in
commercial materials and products in everyday use, such as plastics, and rubbers, and are major components of

composite materials. The work of Henri Braconnot in 1777 and the work of Christian Schonbein in Polymer chemistry is

a sub-discipline of chemistry that focuses on the structures, chemical synthesis, and chemical and physical properties of

polymers and macromolecules. However, polymer chemistry is typically related to synthetic and organic compositions.

Polymer chemistry can also be included in the broader 27¢26e0690

~ 27¢c26e0690 Termination: By some reaction generally involving two polymers... 27¢26e0690 n 27¢26e0690 Chain-
growth polymerization involves 3 types of reactions : 27¢26e0690 X 27¢26e0690
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