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Abstract

Based on the correlation analysis result of preceding research, the biodegradabilities of cellulose
fibers were closely related to the moisture regain of the samples, which reflects the hydrophilicity and
internal structure of the fibers. In addition to this factor, it was expected that the biodegradation
conditions influence the biodegradability of fibers. In this study, widely used cellulose fibers including
cottori, rayon, and acetate were used. The biodegradabilities of cellulose fibers were measured by soil-
burial test, and then the degradation behaviors based on each condition were compared. Moreover, the
effects of degradation conditions such as humidity of the soil were investigated. Changes in the internal
structure of samples were also observed by X-ray analysis according to the soil burial time. It was
shown that humidity of soil facilitated the degradation of cotton, rayon, and acetate fibers, showing
higher degradation rate with higher humidity in soil. This effect was shown to be much greater in the
fibers of high moisture regain such as cotton and rayon. In respect of microstructure change,
crystallinities and their crystal size of fibers decreased remarkably in the soil of higher humidity. It was
revealed that degradation of crystalline area was more dependent on the soil humidity than that of

amorphous area.
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Rayon Filament T 13tex 13tex 175 109 75+5 0.19 Plain
Acetate Filament 1tex 11tex 228 151 83+5 0.13 Plain

-1028 —



B 200 [IE 252 A0 dR0

M

oiad - 133

Table 2. Amount of supplied moisture
A0 B30 C100 D200
Oml/day | 50ml/day | 100ml/day | 200ml/day

*150ml/day of water is needed to maintain standard humidity
of 50il(25+5%).
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Fig. 1. Changes of humidity in soil.
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. 2. Biodegradability of cotton fibers determined from decrease of tensile strength(A) and weight loss(B).
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Fig. 3. Biodegradability of rayon fibers determined from decrease of tensile strength(A) and weight loss(B).
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Fig. 4. Biodegradability of acetate fibers determined from decrease of tensile strength(A) and weight loss(B).
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Fig. 5. X-ray diffraction patterns of cotton fibers buried in soil.
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Table 3. Changes in crystallinity of cotton fibers with burial time

0 day 4 days 12 days 20 days 28 days
A0 68.4 64.4 65.5 71.4 74.0
B50 68.4 74.3 72.3 722 68.7
C100 68.4 72.8 73.0 62.4 59.2
D200 68.4 725 72.7 65.0 *
E300 68.4 70.6 71.5 62.6 52.8

*X-ray diffraction curve could not be obtained due to severe damage in shape.
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Fig. 7. Microscopic photographs of cotton fibers buried in soil (%X300).
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Fig. 9. Microscopic photographs of acetate fibers buried in soil (X300).
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