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ABSTRACT

Chitosan (CTS) of M, = 2.63 x 10° and DD = 97.2% ("°C-NMR) and poly
(ethylene oxide) (PEO) of Z\?n = 6.4 x 10" were blended by mixing together 3% w/v
solutions of each in 1% v/v aqueous acetic acid. By varying the amounts, CTS/PEO
blends of 90/10, 80/20 and 70/30 w/w compositions in solution were prepared. These
solutions together with that of CTS alone (100/0) were then used as the spin dopes in a
small-scale wet spinning process. The monofilament fibres obtained had average
diameters when dry of 0.1-0.3 mm. Under constant spinning conditions, the diameter
increased with PEO content. Increasing the PEO content also made the fibres softer and
more flexible (lower modulus) but, in doing so, made them weaker (lower tensile
strength). Initial moduli and ultimate tensile strengths were in the ranges of 600-3000
MPa and 20-140 MPa respectively. Even though the blends were largely incompatible,
as predicted theoretically, the mechanical test results showed that the PEO was able to
penetrate the CTS matrix to some extent at least. In this way, the flexible PEO chains
were thought to “plasticise” the amorphous regions of the stiff CTS matrix. Attempts to
determine accurately the blend compositions in the final fibres proved unsuccessful. Of
the 4 analytical techniques used (DSC, TG, "C-NMR and IR), IR spectroscopy showed

the most potential for further development if other better methods cannot be found. In



conclusion, the inherent stiffness of CTS monofilament fibres has been lessened by
blending with PEO but at the expense of tensile strength. Ways of combining fibre

pliability with toughness need to be found.



