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Abstract

This study was carried out to evaluate the biodegradability of viscose rayon and lyocell fibers,
employing soil burial test, activated sludge test and enzymatic hydrolysis. Using X-ray analysis,
crystallinity and morphology change was investigated. External changes after degradation were also
observed by SEM and digital photographs. Viscose rayon fibers exhibited higher biodegradation than
lyocell fibers, indicating that lower crystallinity favored the biodegradation. Among the biodegradability of
lyocell fibers there was a tendency that fibers with lower crystallinity and higher moisture regain had
higher values. When external changes after degradation being observed, it was shown that there were
microorganisms growing on the surfaces of samples accompanying fading and weakening. From these
results it was concluded that biodegradability of the specimens was most closely correlated to the moisture
regain and crystallinity of fibers which reflects hydrophilicity and internal structure.
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Table 1. Characteristics of fabrics

L-1 L-2 L-3 | L-4 R-1 | R-2
Fiber Species Lyocell Rayon
Weight(g/mz) 180.2 183.6 185.7 189.5 129.0 127.3
Fabric Count Warp 211 213 212 213 158 238
(5% Sem’) Weft 147 143 149 149 44 | 168
Weave Twill Plain
o-cellulose content (%) 91.07 83.39 93.52 91.93 92.84 94.18
Degree of Polymerization 807 813 986 825 264 318
Thickness(mm) 0.353 0.339 0.350 0.369 0.319 0.289
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Fig. 1. X-Ray diffraction patterns of rayon and lyocell
fibers.
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Fig. 2. Degree of crystallinity of specimens.
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Fig. 3. Moisture regain of specimens.
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g. 4. Biodegradability from soil burial test.
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Fig. 7. Photographs of (a)L-1 & (b)R-1 from activated sludge test.
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Fig. 8. TOC from enzymatic hydrolysis.
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Table 2. Correlation coefficients between biodegradabilities and properties of specimens
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