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Abstract : Photodegradabilities and biodegradabilities were observed for high density polyeth-
ylene(HDPE) film containing starch and calcium carbonate and pure HDPE film, respectiv-
ely. Two films were exposed to the sunlight to observe the photodegradability. The degrada-
bility of films were determined by the loss of tensile properties and thermal properties. The
surface morphology was examined by Scanning Electron Microscopy(SEM). In the case of
biodegradation test, incubator test and soil burial test were performed simultaneously. HDPE
film containing starch and calcium carbonate lost about 99% of its original elongation after
28-days-exposure to sunlight, and was very brittle. Weight loss was 6 wt% after 3 months
soil burial test, and in the case of incubator test the weight loss was 10 wt% after 35 days.
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Table 1. Lable and Composition in Experimental

Lable

name

F-1  Pure HDPE-film(Blown)
Starch(6% ), HDPE(60% ), CaC04(30%),
the rest(4%)
Starch(10% ), HDPE(60% ), CaCOx(26%),
the rest(4%)

F-3  Pure HDPE-film(Sheet)

Compositions

P-2

P-3
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Fig. 2. Photographs of exposed films(P-2); a) 0 day exposure, b) 30 days, ¢) 60 days, d) 90 days.
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Table 2. Thermal Properties of Sunlight Exposed

Films

S Samples F-1 P-3

I

.
Exposed ™.

time

Ta H; Tw H;

0 days 136.55 21.65 133.96 16.42

5 days 137.27 29.79 136.63 16.57
10 days 137.21 26.50 133.57 17.21
14 days 137.98 28.08 133.47 16.42
21 days 138.24 36.75 134.21 23.07
28 days 138.35 37.42 136.75 21.37
35 days 137.15 35.10 132.66 17.55
42 days 139.98 34.65 132.04 17.53

T, : melting temperature [ Tl
Hf heat of fusion [cal/g]
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Fig. 3. Scanning electron micrographs of the sur-
face of exposed films(P-3); a) 0 day exposure, b)
30 days, ¢) 60 dyas.; x 2000.
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Table 3. Mechanical Properties of Soil Burial Films

Samples F-1 P-2 P-3
I — .
;’0?\ T.S. Elon. T.S. Elon. T.S. Elon.

time

0 days 764 510 286 300 333 260
30 days 740 500 - - 275 300
60 days 720 507 - - 275 207
90 days 777 447 236 165 283 167

T. S. : Tensile strength at break {kgf/cm?]
Elon. : Elongation [ % ]
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Table 4. Weight Loss Percentage of Films

Soll burial times Incubation time
30 days 60 days 90 days ZTdays 35 days
F-1  032% 0.00% 0.21% - -
F-3  0.03% 0.23% 0.11% 0.12% 0.13%
P-3  5.00% 542% 5.75% 7.45% 10.21%

Samples

b sz AYE L ol gh whgo) 1%t
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a7F R Eitk= 719 (mechanism) & A9t}
a2]1 Scott®= 7)x) mEARNS] AR 71
o AESE FHAR AHESERIE 1R ARe) o]

(a)

Fig. 4. Scanning electron micrographs of the sur-
face of soil burial film(indoor); a) 0 day, b) 90
dyas.
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Fig. 5. Scanning electron micrographs of the sur-
face of soil burial film(outdoor); a) 90 day x 1000,
b) 90 days x 2000.
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Fig. 6. Scanning electron micrographs of the sur-
face; a) 35 days x 1000, b) 35 days x 6000. after
incubation with fungi.
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