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Chapter.I
Introduction

Vinyl polymers and copolymers, specially those of acrylic and

methacrylic acids and their derivatives, cover a large range of

applications such as hydro soluble dispersing agents , thickeners,

flocculants, detergent auxiliaries, paints, varnishes , inks, dispersants

for leather, textiles, non-woven fabrics, glues and adhesives, cleaning

and waxing products, plastics and synthetic resins, synthetic rubbers

and latex.[١]

Acrylamide monomer is applied as a chemical intermediate in

the production of dam foundations, tunnel and sewers, and as

additive for water treatment, enhance oil recovery, flocculants, paper

making aids, thickeners, soil conditioning agent, sewage and waste

treatment, ore processing, and pretreatment of press fabrics. PAam is

water-soluble but being nonionic, the viscosity of its solution is less

affected by alkali. This polymer softens at ٢١٠ ºC. Some of the

applications of its water solution are flocculation of ores, textiles

sizes and retentions of paper filler. [٢]

I - Polymers of acrylic acid and its derivatives

As is the case with other addition polymers, the polymerization of

AA and its derivatives is an exothermic reaction. Whatever the

initiating species, the heat liberated by the polymerization of each

monomer is a definite and measurable value, called the heat of

polymerization. Such values are listed in Table (١) which shows the

amount of heat that must be accounted for in each polymerization.

This heat may be allowed to dissipate slowly by controlling the rate
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of polymerization, or the polymerization may be carried out in a

medium not permitting a violent-or dangerous reaction.

Table (١) free radical polymerization data

Monomer
Heat of homopolymerization

( J/K)

AA ١٫٠٩

Aam ١٣٫٨, ١٩٫٨

In order to avoid the premature polymerization of these

monomers during storage and shipment, inhibitors or refrigerators are

employed. A wide variety of inhibitors is available. Among those in

common use for AA and its esters are hydroquinone and the methyl

ether of hydroquinone. It is customary to inhibit the monomers to

assure safe storage and handling, but it is possible to use minimal

concentrations that allow subsequent polymerizations to be conducted

without removing the inhibitor, thus avoiding an extra manipulative

procedure. [٣]

I –a. Preparation of polymers

Monomers of the AA series are generally polymerized with ease.

Because of this ready polymerizability, the polymerization processes

may require the separation of the inhibitor from the monomer in

question by distillation, or by washing; in many cases, the process

can be affected in the presence of the inhibitor.

Polymerizations may be carried out in bulk, in aqueous or organic

solvent solution, in emulsion, or in aqueous dispersion. Derivatives

of these polymers can also be prepared by chemical alteration of the
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polymer functionality. In each case, the polymerization is affected by

means of a suitable initiator system. The particular type of initiator

system is governed by the polymerization method, and may include

free radical initiation (produced by either thermal or oxidation-

reduction operations, or by radiation techniques), anionic initiation,

and organo-metallic initiation. The molecular weight may be

controlled by the customary methods of choice of solvent or

polymerization medium, concentration of monomer in solution,

concentration of initiator, temperature of polymerization, the use of

chain-transfer agents, such as mercaptans, alcohols, and chlorinated

compounds, as well as by certain methods peculiar to individual

polymerization processes, which are mentioned in subsequent

sections. [٤]

The solution polymerization of AA may be carried out in

water by heating the aqueous monomer in the presence of an initiator,

such as hydrogen peroxide, potassium persulfate, or acetyl peroxide,

or by initiating a redox polymerization at reduced temperatures with a

system composed of potassium persulfate and sodium thiosulfate as

the oxidizing-reducing pair. The molecular weight may be controlled

by the use of a special chain regulating system consisting of sodium

hypophosphite, NaH٢PO٢.H٢O, and copper acetate, as well as by the

conventional means. Polymer solutions in organic solvents, such as

methanol and dioxane, may be prepared by the use of

azobisisobutyronitrile initiator (AIBN) at elevated temperatures.

A solution of AA in such solvents as benzene and   n-hexane may be

polymerized with an initiator, such as benzoyl peroxide (BP). [٥]

at elevated temperatures to produce an insoluble polymer, which may

be removed from the reaction medium by filtration.


