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Mercerization is a pretreatment process for cotton fabric and yam to improve their properties.
After the process, they are usually tested for the degree of mercerization or the barium activity number
according to the standard test method of the American Association of Textile Chemists and Colorists
(AATCC) number 89 “Mercerization in cotton”. The test itself is time consuming and requires high skills.
Many attempts have been conducted on improving the test method and using other analytical techniques
to help determining the degree of mercerization, for example, using near infrared technique to measure the
absorption band of the cellulose hydroxyl groups and relating it with the barium activity number of the
mercerized cellulosic fiber. X-ray diffraction technique has been used to determine the amount of
crystalline and amorphous or the crystallinity index in the mercerized cellulose, and to observe the
transformation of the cellulose polymorph or its crystal structure due to mercerization. Mercerization also
effects the dye absorption ability and the strength of the cellulosic fiber.

This research shows an attempt to use the x-ray diffraction technique to measure for the
crystallinity index in mercerized cotton fabrics, to use the tensile and the bursting strength testers to
measure for the strength of mercerized cotton fabrics and to measure for the dye absorption of mercerized
cotton fabrics. Then these three sets of data were plotted against the barium activity number of the
mercerized cotton fabrics. The crystallinity index and the barium activity number show a reverse
relationship but the fabric strength / the dye absorption of fabric and the barium activity number show a
reciprocal relationship. These relationships maintain the same for each type of cotton fabrics and they can
be used to identify the barium activity number of mercerized cotton when its crystallinity index, strength
or dye absorption is known.
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