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ABSTRACT

In this research project, the preparation of monofilament fibres of
chitosan by the wet spinning process has been studied. The chitosan raw
material used was a commercial product and was characterised in terms of ifs

degree of deacetylation (DD = 81.2% from chemical titration, 91.8% from

solid-state '*C-NMR), molecular weight (M, = 2.46 x 10° from dilute-solution
viscometry), and moisture content (7.8 - 8.0% by weight). A 3% w/v chitosan

solution in 1% v/v aqueous acetic acid was used as the spin dope which

needed to be stored in a freezer at <0°C prior to use in wet spinning in order
to minimize random chain scission by acid-catalysed hydrolysis. In the wet
spinning process, the spin dope was ejected under pressure as a thin stream
into a coagulation bath containing 5% w/v sodium hydroxide in a distilled
water : ethanol (90 : 10) mixture. The coagulated fibres were then transferred

to a wash bath containing distilled water before being dried in a vacuum oven



at 60°C for 4 hours. A range of ram speeds (6 — 12.9 mm/min) and take-up
speeds (1.5 — 6 m/min) were employed giving dried as-spun monofilament
fibres with diameters in the range of 0.16 — 0.31 mm (diameter of spinneret =
1 mm). Variations in diameter were within + 2% of the average value. The
fibres were characterised according to their physical appearance (scanning
electron microscopy), morphology (X-ray diffraction) and mechanical
properties (tensile testing). The results showed that the fibres were (a) mainly
smooth in surface appearance but with some surface defects, (b) semi-
crystalline although the % crystallinity could not be accurately determined, .
and (c} hard and brittle with relatively low tensile strength (< 100 MPa). With
respect to the latter, the tensile strength could be increased by crosslinking
with epichlorohydrin while the pliability could be increased by plasticisation
with glycerol. These effects of crosslinking and plasticisation were clearly

shown in the respective stress-strain diagrams obtained from tensile testing.
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