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SUMMARY

Fibres are characterized by flexibility, fineness and high ratio
of length to thickness. Fibres may be classified according to
their origin into two groups : (i) natural fibres and (ii}) man

made fibres.

Natural fibres can be sub-classified as vegatable, animal and
mineral fibres. Man made fibres are sub-classified as mineral
fibres and fibres of synthetic polymers. Natural fibres are also

modified by various physical and chemical treatments.

Cellulose is a polymer biosynthesized in nature in the plant
kingdom. It forms the basis for several industries such as pulp,
paper and &allied products, cotton textiles, regenerated fibres
such as viscose, rayon, etc., cellulose derivaties such as cellulose
acetate, carboxy methyl cellulose, methyl and ethyl celluloses,

etc.

Properties of fibres depend, in general, on their composition
and structure. Properties such as  elasticity, dyeability,
flammability, soiling, static build up, crease recovery, strength,

etc. can be altered by chemical modifications, such as derivatizing,

crosslinking and grafting.

Cotton fibre is a single cell that grows as a seed hair on a
plant belonging to genus 'gossypium". Raw cotton is 88-95%
cellulose. Cellulose is a natural high polymer and its building

blocks are anhydroglucose units. Its degree of polymerization
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is about 5000 (1). Structurally, cellulose is a ( le—34 ),
B linked -condensation polymer of glucose. Conformational analysis
(2) shows that anhydroglucose in chair form unites through

~4’I-——-91; ) B linkage to give a thread like structure. The splcial
arrangement of the chain involves interlinking through hydrogen

bonding.

Roelfsen (3), Tripp and coworkers (4) and Ramnathan (5) showed
that two types of fibrils running parallel and transverse to the

fibre axis make the network structure.

Herzog and Jancke (6) showed with the help of X-rays. that
cotton is crystalline. It was suggested from X-ray studies and
IR spectroscopy (7) that cellulose chains are held together by
van der Waals forces, intermolecular hydrogen bonding between
hydroxyl at C6 and the bridge oxygen of the adjacent molecular
chain and intramolecular hydrogen bonding between adjacent
anhydroglucose rings, resulting into a strong hydrogen bonded
network structure with unit cell repeating itself to build

polycrystalline aggregates.

The chemical structure of cellulose can be changed by the chemical

methods such as (1) esterification (ii) formalization,

(iii) etherification, (iv) grafting, etc.

Cotton fabrics and fibres have been modified by chemical methods
(8-12). We considered to study the modifications of cotton fibres

grown in Gujarat by various chemical treatments and their effect
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on some of the fibre: properties. Hence it was planned,

1.

to prepare

(i) anhydrides from various acids such as adipic acid,

fumaric acid, cinnamic acid, etc and

(ii) acid chlorides from various acids such as adipic
acid, fumaric acid, sebacic acid, acrylic acid,

methacrylic acid, LAB acid, etc ;

to esterify the cellulose fibres and fabrics with acid
anhydrides and acid chlorides and to study their IR spectra,

TG analysis, SEM photographs, crease recovery, diameter,

etc
to modify cellulose fabrics with

(a) poly vinyl alcohol (PVA) and formaldehyde, (b)
PVYA and parafomaldehyde, {(c) PVA, paraformaldehyde and
resorcinol {or melamine), (d) PVA, formaldehyde, another

aldehyde, and resorcinol (or melamine), etc ;

to study the formalized and resinified cotton fabrics by
determining their properties such as % add-on, break strength,
crease  recovery, SEM photographs, X-ray diffractograms,

etc ;

to copolymerize cotton fibres and fabrics with various vinyl

monomers such as acrylonitrile, acrylamide, methyl
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methacrylate, methacrylic acid, vinyl acetate, etc using

free-radical initiators for polymerization;

6. to study the properties of grafted fabrics and fibres by
measuring their properties like % add-on, diameter, crease

recovery, SEM photographs, etc;

7. to study water sorption characteristics of some of the modified

fabrics.

The experiements were carried out as planned and the results

of the investigations are presented and discussed.

Cotton fibres and fabrics were esterified with various acid
anhydrides and acid chlorides. Alcohol soluble cellulose esters
were extracted from treated fibres, IR Spectra, thermograms,
and SEM photographs of treated fibres and fabrics were obtained.
Thermograms of treated fabrics were comparable to that of untreated
fabrics. The degree of substitution per anhydroglucose unit
in the esterified products was evaluated and related to the

diameter, crease recovery, etc (13).

Cotton fibres and fabrics were formalized with formaldehyde,
paraldehyde, butyraldehyde, etc in presence of polyvinyl alcohol
and then resinified with resorcinol or melamine. Deletarious
effects of acid on fabrics during reaction were observed. SEM
photographs and X-ray diffactogram of some of the products were
obtained. The degree of substitution per anhydroglucose unit

was evaluated for the products. Break strength, % elongation,
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crease recovery, etc were determined and related to formalization,

resinification, etc (14).

Graft copolymerization of fibres and fabrics was carried out’
with various vinyl monomers. % grafting and efficiency of grafting
were evaluated. SEM photographs, diameter, crease recovery,

etc of some of the grafted products were obtained and are

discussed.

The modified fabrics were studied for their % add-on and crease

recovery, and products with better crease recovery were identified.

Some of these treated fabrics were studied for sorption from
water and salt solutions and sorption is discussed in relation

to perspiration (15).
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