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ABSTRACT

Acrylonitrile (AN) was copolymerized with acrylic acid
(A7), methacrylic acid (MAA) and itaconic acid (IA) by aqueous
suspension polymerization at 40°C using redox initiators. The
reactivity ratios for the AN-AA and AN-IA systems were calculated
by the Finemann-Ross and the Kelen-Tiidos method. The influence
of comonomers on the intrinsic viscosity, tacticity and number

average sequence length was studied through FTIR and 13C—NMR.

The thermal behaviour of the synthesized, acrylonitrile
polymers was studied using DSC-FTIR, TG-FTIR and high pressure
DSC techniques. Efforts were made to understand the chemistry of
thermal degradation of acrylonitrile polymers having vinyl acid
comonomers. Attempts have also been made to correlate the
chemical reactions occurring during thermal degradation of AN
copolymers in inert as well as in air atmosphere with their DSC
exotherms. Influence of comonomer and heating rate were also

studied on the melting behaviour of AN copolymers.

AN-copolymer with AA (10.8 wt %), MAA (10.3 wt %) and an

%

acrylonitrile terpolymer with vinyl acetate (VAc - 7.0 wt %) and
sodium methallyl sulphonate (SMAS - 0.30 wt %) having intrinsic
viscosity 1.71, 1.32 and 1.14 dlg‘l respectively were wet spun.
Spinning was carried out on a laboratory scale wet spinning
machine using dimethylacetamide : water mixture (55:45 v/v) in
the coagulation bath at 30°C. Density, X-ray crystallinity and

orientation, sonic modulus, moisture regain, and tensile
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properties of these fibres were measured. The physico-mechanical
properties of these fibres have been discussed. The dyeability of
the fibres was also studied using Sandocryl Blue B-3G dye and the
rate of dyeing, energy of activation for dye diffusion and light-
fastness have been determined and correlated with the physico-

chemical nature of the fibres.

AcrYlonitrile-acrylic acid copolymer fibres were treated
with sulphates of alkali metals (sodium and potassium) and
transition metals (cobalt and nickel). The effect of this
chemical treatment on the structure and properties of the fibres

has been investigated through FTIR, X-ray, DSC and TG techniques.
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