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Abstract

This work reports a study on the effects of diffgérgpes and aspect ratios of cellulose
nanocrystals (CNCs) on properties of poly(vinylodol) (PVA) composite fibers. CNCs were
extracted from wood pulp and cotton and reinforicgéal PVA to produce fibers by dry-jet-wet
spinning. The fibers were collected as-spun and fiit stage drawing up to draw ratio 2. The
elastic modulus and tensile strength of the filb@ggroved with increasing CNC content (5 — 15 wt.
%) at the expense of their strain-to-failure. lsvedso observed that the mechanical properties of
fibers reinforced with cotton CNC were higher thhae fibers with wood CNC at the same amount of
CNCs due to their higher aspect ratio. The degfegientation along the spun fiber axis was
qguantified by 2D X-ray diffraction. As expectedet@NC orientation correlates to the mechanical
properties of the fibers. Micromechanical modelsengsed to predict the fiber performance and
compare with experimental results. Finally, surfand cross-sectional morphologies of fibers were
analyzed by scanning electron microscopy and dptid@oscopy.
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