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Abstract: The physical properties of crosslinked poly (vinyl alcohol} (PVA) by natural dyes as crosslinking
agents were investigated and a comparison was made with chemically crosslinked PVA by Polycup
172. It was found that natural anthocyanin and crocin made possible to crosslink PVA physically through
the hydrogen bonding of OH in both PVA and natural dyes in the present with NaCl as a catalyst. The
water swellability dramatically decreased and the physical crosslinking led to decreasing of crystallinity of
PVA. The lowering of thermal stability was noticed in the physically crosslinked PVA compared to
chemically crosslinked PVA due to its lower crosslink density. However even natural dyes have
polysaccharides in their chain, their thermal stability was higher than uncrosslinked PVA.
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Figure 1. Chemical structure of natural crosslinking agents; (a)
anthocyanin; {b) crocin.
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Figure 2. 'H NMR spectra of natural crosslinking agents: (2)

anthocyanin; (b) crocin.
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Figure 3. "H NMR spectra of PVA and crosslinked PVA.
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Figure 4. Water swellability of PVA and crosslinked PVA.
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Figure 5. Thermal properties of PVA and crosslinked PVA! (a)
relative crystallinity; (b) melting temperature.
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Figure 6. Thermal stability of PVA and crosslinked PVA: (a)
TGA thermogram; (b) onset degradation temperature.
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Figure 7. Mechanical properties of PVA and crosslinked PVA:
(a) modulus; (b) tensile strength; (¢) elongation at break.
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Figure 8. Optical transmittance of PVA and crosslinked PVA:
(@) UV—VIS spectrum; (b) transmittance at 550 nm.
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