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ABSTRACT 

Differences among native cottons which have been recognized 

in the tex t i l e industry for many y e a r s , and have formed the bas is for 

cotton c l a s s i f i c a t i o n in commerce and ultimate u t i l i z a t i o n , include 

factors such as f ibre length , f ineness and s p i n n a b i l i t y . Recent, 

detai led inves t iga t ions have establ ished t h a t , in a d d i t i o n , cotton types 

vary in their fundamental mechanical propert ies . The object of the 

present work has been to ascerta in whether the var ia t ion in f ibre 

properties are due to dif ferences which e x i s t at the u l t ra f ine and 

molecular levels of the structure. Furthermore, with the advent of 

man-made f i b r e s , modif icat ions of the properties of natural f ib res has 

become a compelling requirement, for the i r surv iva l in the competitive 

world markets; and for th is reason a detai led study of the structure of 

the cotton f ibre has par t icu la r relevance. 

The u l t ra f ine and molecular structure of several var ie t ies 

of cottons have been examined by means of t ransmission electron micro

scopy and X-ray and electron d i f f rac t ion techniques. 

I t has been possible to es tab l i sh that there are no s i g n i 

f i cant dif ferences i n : ( i ) the s ize of the p a r t i c l e s (obtained af ter 

hydro lys is ) whose dimensions may be taken to represent the combined 

c r y s t a l l i n e and para -c rys ta l l i ne r e g i o n s , and ( i i ) the crysta l s t r u c 

ture (ce l lu lose I ) , between d i f ferent cotton types. X-ray studies 

have shown that di f ferences in the or ientat ion of the ' c r y s t a l l i t e s ' 

have an ef fect on the mechanical propert ies of the f i b r e . Thus, the 

evidence leads to the conclusion that var ia t ion in f ibre properties 

are due to dif ferences at higher ( f i b r i l l a r ) leve ls of s t ructura l 

organizat ion . 
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•1 

Electron d i f f rac t ion resul ts have conclusive ly shown the 

inadequacies of the widely accepted model for the fundamental s t ructura l 

unit of c r y s t a l l i n e ce l lu lose I (unit c e l l ) , proposed by Meyer and Misch 

on the b a s i s of X-ray d i f f r a c t i o n s t u d i e s . A possib le unit ce l l to 

f i t the observed data , from electron (and X-ray) d i f f r a c t i o n , has been 

postu la ted , even though a deta i led elaborat ion of a unit ce l l for c e l l u 

lose I was outside the scope of th is work. 

The present study has l a i d the foundations for further 

inves t iga t ions into the structure of cotton f ib res at the f i b r i l l a r 

level and a more r igorous study of the unit ce l l of native ce l lu lose 

by means of electron d i f f r a c t i o n . 
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