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Preparation of high strength fiber using green solvent

Gotoh, Yasuo
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High strength polyacrylonitrile (PAN) fibers with tensile strength of over 2
GPa were prepared by wet spinning using a good recyclable ionic liquid,
1-buthyl-3-methylimidazolium chloride, as a solvent. High strength fiber with the highest average
tensile strength of 2.3 GPa was successfully obtained by use of high molecular weight resin and
optimization of spinning and secondary drawing conditions. The stress during tensile measurement was
enhanced with increase of secondary drawing ratio owing to raise of degree of molecular
orientation, but initial modulus and elongation at break were barely changed regardless of the draw
ratio. In especial, for highly drawn fibers, the elongation at break was almost constant at ca. 12
%. This value was considerably large for high strength fiber, which means that the PAN fibers in
this study had high toughness. This was a very unique character among high strength fibers.
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Fig.1 Relationships between drawing stress and
tensile strength for drawn PAN fibers with
different molecular weights.
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Fig.2 Stress-strain curves of drawn PAN fibers
with different secondary drawing ratios. The
molecular weight was 10 x 10°.
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Fig.3 Optical micrographs of the drawn
fibers after fibrillation test; (a) PAN
homopolymer, (b) P(AN-co-VAc).
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Fig.4 2-D SAXS images of the drawn fibers
after fibrillation test; (a) PAN homopolymer,
(b) P(AN-co-VAc).
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Fig.5 Carbon fiber
strength PAN fiber.
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