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{Abstracty

Photodegradable commercial master batch(M/B) was prepared by using mechanical oxidation during melt
mixing with high shear under air environment. High density polyethylene(HDPE) thin film containing 40 wt
% photodegradable M/B was prepared by inflation film processing. The film was exposed to the sunlight to
observe the photodegradability. The degradability of film was determined by the loss of tensile properties
and degradation was characterized by FTIR spectroscopy. Biodegradation of exposed and unexposed film
was investigated by microbiological test and soil burial test, respectively. Photodegradable film(P-1) was exposed
for periods of 0, 14, 28, 42 days before being mixed with fungi. It was found that microorganisms(fungi)
growth on the surface of film was augmented as sunlight exposed time increased. Soil buried film showed
the chemical changes of matrix polymer.
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Table 1. Composition of Nutrient Agar Medium.

Component Concentration
KHPO. 0.7 g/8
MgSO: - TH:0 0.7 g/¢
NH:NOs 1.0 g/
Stoct solution 1.0 g/@
Agar 15 g/¢

Table 2. Composition of Stock Solution.

Component Concentration
NaCl 0.5¢

MnSOQ, - 7H:0 0.1g

FeS0s - 7H:0 0.2g

Z0nS0q4 + 7H:0 0.2g
Distilled water 100m
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Figure 1. Elongation as a function of outdoor
exposure time.
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Table 3. Climatological Data During Qutdoor Exposure Period".

Month Temperature{ T Precipitation DUI‘HIIOI? of Radiation(MJ/m?)®
Mean Max. Min mm] Sunshine( s I
April 15.7 224 9.6 29.5 1978 15.60
May 193 253 135 g78 | ez 17.47
June 231 28.9 17.7 835 215.7 18.11

a . Data obtained by Taegu Meteorological Station.
b . Monthly Average.
¢ Total of Month
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Figure 2. FTIR spectrum of photodegradable film exposed to outdoor for 0 day(a) and 42 days(b).
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conditions.
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Figure 4. Scanning electron micrographs of the surface of 0(a), 14(b), and 42
days(c) photooxidized films after microbial attack for 20 days.
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Figure 5. FTIR spectrum for 42 days photooxidized film after 0(a), 5(b), and 10

days(c) incubation with fungi.
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Figure 6. FTIR spectrum of photodegradable film before(a), and 6 months soil buried(b).
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