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ABSTRACT

The interior of cotton fibers was lightly modified with mono-
chloroacetic acid and their water absorbency was examined by dif-
ferential scanning calorimetry, The aim of the selective modification
is to prepare the cotton fibers which have high water absorbency and
yvet maintain their natural handling characteristics and other textile
properties, To attain this it was found that the optimal degree of
carboxymethylation (DS) is in the region of (.01 to 0.02.

The carboxymethylated cotton fibers were transformed into their
Na-salt form by alkali—treatment, and their water absorbency was
compared with that of the acid form. It was found that (1) in the
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case of acid form, the modified fibers absorbed about 120 ~ 130% as
much water as the untreated fibers, (2 ) the water absorbency of the

fibers was further enhanced to two times that of the acid form by

transforming carboxyl groups into their Na-salt form, and (3) the

water absorbency of modified cotton fibers having a DS value of

0 .02 was much higher than that of amorphous celluloses, indicating

that the effect of the cleavage of hydrogen bonds by incorporating

substituents, i.e., carboxymethyl groups, on the water absorbency of

modified cotton fibers is negligible,
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# 1 Physical Properties of American Cotton

Fiber Length 25~30mm
Denier 1.9d
Tensile Strength 3.2g/d
Elongation at break 2.0%
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BJ 1 Cross sectional microphotographs of untreated and carboxymethylated cotton
fibers (The water content of each sample is indicated in parentheses)

% 2 Tensile Strength and Elongation of
Untreated and Treated Cotton Fibers

Water | Tensile Efsngation
Sampl_e Content | Strength %)
R (%) (g/d) ?
Untreated 48 3.2 2.0
1-60 59 3.4 2.4
1-100 105 3.4 1.7
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BJ?2 DSC heating and cooling curves of un-
treated cotton fibers of various water con-
tent (heating and cooling rate : 8°C /min)
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% 3 Characteristics of Cellulose Samples

Sample Crystallinity | Bound Water| M,%

= (%) (g/100g) | (mol)
Amorphous 0 40.1 3.6
Tunicate ~90 17.7 1.6

a) Moles of bound water absorbed per glucose unit

of cellulosic materials.
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