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Microstructures and mechanical properties of
silk fibroin fibers after soil-burial biodegradation
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Abstract

shapes crystal structure, molecular conformation and mechanical propertiess and compared with polyester

The silk fibroin fibers buried in soil for several months were measured and analyzed in surface

fibers. The results revealed that there were some delves in the surface of silk fibroin fibers buried in soil for
above two months, and the numbers and sizes of delves increased with burial time. After being buried in soil
for 6 months, the strength and strain at break of silk fibers decreased to about 10% of a control sample’s, and

the fibers were completely degraded when burial time was 9 months. The crystallinity of biodegraded silk in soil

was almost unchanged, however, the molecules tended to be a helix and random coil structures.
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Fig.1 SEM images of silk fibroin fiber and polyester
fibers ( x 1 500). Ca) Control silk fibers (h) Silk
fiber embedded for 2 months; (c) Silk fiber embedded for
6 months; (d) Polyester fiber embedded for 9 months
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Fig.2 X-ray diffraction intensity curves of silk fibroin fibers embedded in soil for different time
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Fig.3 FT-IR spectra of silk fibroin fibers embedded in soil for different time
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Fig.4 Tensile strength (a) and elongation ratio (b) of silk
fibroin fibers embedded in soil for different time

and comparison with polyester fibers
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