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Abstract : Chitosan fibres were made by wet spinning from a 3% by weight chitosan in 1%
by volume aqueous acetic acid solution and using 5% aqueous sodium hydroxide as
coagulant. The fibres were washed by water and then dried at 60°C for 4 hours. The final
fibre properties were affected by chitosan concentration, coagulant bath concentration and
drying conditions and were studied in terms of their physical and mechanical properties. It
was found that the fibres had smooth surfaces and regular diameters with stress and extension
at break of 77.8 MPa and 39.2% respectively.

Experimental Procedure : The chitosan used was supplied by Seafresh Chitosan Co., Ltd.
Its degree of deacetylation was determined by a titration method and also by nuclear magnetic
resonance spectroscopy. The molecular weight was measured by dilute-solution viscometry.
The viscosity of the chitosan solution was measured by a Haake Falling Ball Viscometer.
After dissolving to give a 3% w/v chitosan solution in 1% acetic acid as spin dope, the
solution was stirred for 4 hours and then degassed under vacuum. The spin dope was filtered
and wet spun by a small-scale wet spinning apparatus (Bradford University Research Ltd.,
UK.) into 5% NaOH in 90 water : 10 ethanol as coagulating agent. The fibres were washed
with water and dried under vacuum at 60°C for 4 hours. - The tensile properties.of the fibres
were measured on an Universal Mechanical Testing Machine (Lloyds LRX+) using a cross-
head speed of 20 mm/min and 40 mm as the initial guage length. The chitosan fibres showed
improved tensile strength after using epichlorohydrin as crosslinking agent and glycerol as
plasticiser.

Results, Discussion and Conclusion : The spin dope used in this study contained 3% w/v
chitosan in 1%v/v acetic acid. The degree of deacetylation of the chitosan from the titration
method was 91.2% compared with 91.8% from the nuclear magnetic resonance method. The
viscosity of the spin dope was 298.5 ¢St. Dilute-solution viscometry was used to measure the
viscosity-average molecular weight of the chitosan and gave the molecular weight of about
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246,000. In the wet spinning process, the coagulation bath contained 5% NaOH in 90 water :
10 ethanol as dehydrating agent at room temperature. The fibres were washed with water and
then dried at 60°C 4 hours under vacuum. The fibres obtained had a diameter of 0.24 mm
with smooth and regular surfaces. The mechanical properties were shown as tensile strength.
The resultant fibres had a stress at break of 77.8 MPa and an extension at break of 39.2%.
The chitosan fibres were brittle, easy to break and had a low stress at break. However the
strength could be improved by using epichlorohydrin as a crosslinking agent for the polymer
chain. Glycerol was used as a plasticiser to increase the pliabity of the fibres and make them
softer,
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