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4. CONCLUSIONS

We successfully cross-linked PVA by varying the concentrations
and aging times of a silica precursor mixture containing TEOS
with a simple electrospinning setup. By varying the TEOS:PVA
ratio by mass, nonbeaded hybrid nanofibers were obtained by
electrospinning solutions containing as little as 1.4 wt % PVA,
compared to 6 wt % PVA which is required without TEOS. The
ratio of silica:PVA in solution was found to affect the
electrospinnability, fiber morphology, and diameter of fibers
due to increasing viscosity and conductivity of the solution.
Solutions containing both PVA and TEOS resulted in fibers

that contained PVA chains cross-linked to the silica network via
Si−O−C−O−Si bridges, which were evident in FTIR spectra
of composites. Below TEOS:PVA (by weight) of 27:7, fibers
were not sufficiently cross-linked to withstand water exposure.
The presence of PVA in fibers after soaking in water was
confirmed with TGA analysis of weight loss of fibers before and
after water exposure. However, the presence of silica in the
composite fibers did lower the onset temperature for PVA
degradation by 100 °C or more, which is presumably due to an
interruption of intramolecular interactions in the PVA.
Increased aging time of the TEOS precursor solution, before
adding PVA, resulted in a higher solution viscosity that
increased the fiber diameter. By employing a silica precursor
and modulating the ratio of TEOS:PVA, water-insoluble,
silica−PVA hybrid nanofibers were thus electrospun. The
resultant nanofibers with their enhanced stability in aqueous
media could find applications in fields such as filtration,
separation, and tissue engineering.
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