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Abstract: Electrospinning is a simple, effective method for nanofiber nanofabrication using polymers. Poly(vinyl alcohol)
(PVA) is a water-soluble and nontoxic polymer with good chemical and thermal stability. Electrospun PVA nanofibrous
non-woven fabrics are expected to have significant applications in the area of membranes for filtration and biomedical
engineering and protective clothes, etc. Stable electrospinning of PVA aqueous solution, however, was hampered by sur-
face solidification causing splashing of the droplet. In this study, PVA nanofiber was continuously produced using coaxial
electrospinning where PVA solution in the core was covered by poly(ethylene oxide) solution in the sheath preventing
PVA surface drying. The effects of molecular weight and degree of hydrolysis on the morphology of electrospun PVA
nanofiber were investigated. Also, PVA nanofiber was chemically cross-linked using poly(acrylic acid) (PAA) to improve
its water resistance and avoid discoloration.
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Table 1. Weight Average Molecular Weight (31,) and Degree
of Hydrolysis (DH) of PVA

M, DH (%) Code
146000-186000 98-99 PVA1
85000-124000 98-99 PVA2
85000-124000 87-89 PVA3

31000-50000 87-89 PVA4
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Figure 1. Experimental setup used for PEO-PVA coaxial electro-
spinning obtaining core-sheath nanofibers.
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Figure 2. Needle clogging (left) and splashing of PVA solution drop
onto electrospun PVA nanofiber web (right).
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Figure 3. Viscosity of four PVA solutions with different DH and M,,
as a function of solution concentration at 20 °C.
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Figure 4. SEM images of electrospun PVA fibers with different DH
and M, of (a) PVAL; (b) PVA2; (c) PVA3; (d) PVA4; (e) fiber diam-
eters extracted from (a)-(d). The viscosity of each PVA solution was
fixed to 151+£1 cP.
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Figure 5. SEM images of co-axially electrospun PEO-PVA fibers
with different DH and M, of (a) PVAL; (b) PVA2; (c) PVA3; (d)
PVAA4; (e) fiber diameters extracted from (a)-(d).
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Figure 6. SEM images of co-axially electrospun PEO-PVA fibers
after PEO washing: (a) PVA1; (b) PVA2; (c) PVA3; (d) PVA4; (e)
FTIR spectra of electrospun nanofibers of (1) PEO, (2) before and
(3) after PEO washing of PEO-PVA1, and (4) PVA1 and (5) before
and (6) after PEO washing of PEO-PVA4 and (7) PVA4 nanofiber.
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Figure 7. SEM images of PEO-washed PVA fibers after heat treat-
ment at 160 °C for 1 h: (a) PVA1; (b) PVA2; (¢) PVA3; (d) PVA4;
(e) photographic images of cross-linked PVA1 nanofiber web with-
out (up) and with PAA (down); (f) FTIR spectra of electrospun
nanofibers of PVA1 without PAA (1) before and (2) after the heat
treatment and (3) PVA1 with PAA after the heat treatment.
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