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This research are focusing on studying the transformations among cellulose
polymorphs of cotton woven and knitted fabrics using basic chemicals and the simplest
treatments, and to determine some properties of the fabrics at each stage of cellulose
polymorphs. All untreated and treated fabric samples were tested for the stage of cellulose

polymorphs, degree of polymerization, the fabric strength and the dye absorption.

Results showed that the transformations among cellulose polymorphs I, Il and |l
were possible by caustic soda mercerization or liquid ammonia treatment. To obtain a
completion of cellulose polymorph transformation, cellulose must pass several
transformations by the uses of caustic soda mercerization altering with the liquid ammonia
treatment. With these two treatments, cellulose was able to transform its polymorph to other
polymorphs as many times as possible without damaging cellulosic fiber.  addition, these
transformations improved the strength, flexibility and dyeability of the cellulosic fabrics.
Samples of cellulose Il or samples that have passed the transformation to cellulose I
obtained the same dyeability but they were capable of absorbing more dyes than other
samples. For application and economical reasons, the process of transformation of
cellulose 1to cellulose Il is the most appropriate process to improve dyeability and strength

of cotton fabrics.
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ABBRFVIATIONS

Cellulose | Original native cellulose.
Cellulose Cellulose | was mercerized with caustic soda to
form cellulose I
Cellulose I, Cellulose I was treated with liquid ammonia
followed by an air evaporation to from cellulose Ill.
Cellulose ill,, Cellulose | was mercerized with caustic soda to
form cellulose I, then was treated with liquid
ammonia followed by an air evaporation to form
cellulose Il
Cellulose | from cellulose Ill, Cellulose | was treated with liquid ammonia
followed by an ammonia removal in water to form
cellulose |
Cellulose I from cellulose i, Cellulose I'was mercerized with caustic soda to
form cellulose I, then was treated with liquid
ammonia followed by an ammonia removal in water
to form cellulose |I.
Cellulose Il from cellulose I, Cellulose Iwas mercerized with caustic soda to form
cellulose Il, then was treated with liquid ammonia
followed by an air evaporation to form cellulose Il
and finally was mercerized with caustic soda to form
cellulose 1.
Relative viscosity
[ 1] Intrinsic viscosity
c Celluiose solution concentration

DP Degree of polymerization
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