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Abstract—Degradable master batch(M/B) was prepared using mechanical oxidation during melt mixing
process with high shear and under the presence of air. High density polyethylene(HDPE) thin film containing
40 wt% of degradable M/B was prepared by inflation film processing. The degradation of thin film has been
studied with thermal aging in air environment at 60C, UV aging in an artificial weather-O-meter, outdoor
exposure and water soaking aging at 35C. Seasonal effect was examined by the loss of tensile properties
and by morphology change obtained with scanning electron microscopy(SEM). The effect of water on UV
degradation was examined by an artificial weather-O-meter. It was noted that water affects the UV degradation
of film. The decrease of tensile properties in summer was ohserved to be faster than that of the other

Seasons.
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Table 1. Climatological data during outdoor exposure period”

Months Temperature (C) Precipitation Duration of Radiation
Mean Max. Min. (mm) sunshine(hrs) M)/m?y
June 1993 229 28.0 187 2084 141.1 14.34
July 1993 229 271 193 208.5 133.5 13.94
August 1993 229 270 19.8 309.1 100.8 10.87
September 1993 21.1 26.5 16.7 77.1 170.7 13.69
October 1993 14.7 21.0 9.3 37.7 214.3 13.24
November 1993 9.7 145 5.7 488 126.9 6.70
December 1993 23 70 ~2.2 135 189.6 748
January 1994 09 6.7 ~35 259 194.0 8.37
February 1994 3.2 9.1 —-14 24.5 194.6 11.86
March 1994 6.2 121 14 26.5 2177 14.61
April 1994 15.7 224 9.6 29.5 1978 15.60
May 1994 19.3 25.3 135 878 226.2 1747
June 1994 231 289 17.7 83.5 2157 18.11

%: Data obtained by Taegu Meteorological Station.
b: Monthly average.
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Table 2. Change of mechanical properties of degradable
film and common film for 100-day-heat-treated

Table 3. Change of mechanical properties of degradable
film and common film for 75-day-water-soaking

at 60°C at 35°C
Time Common film Degradable film Time Common film Degradable film
(days) T.S¢ Elon.’ T.S¢ Elon. (days) T.8¢ Elon! T.Ss Elon.
0 764 510 333 260 0 764 510 333 260
10 764 533 292 267 15 760 490 333 260
20 790 540 290 270 30 760 500 300 250
30 764 590 292 295 45 760 500 291 233
40 725 633 290 300 60 755 500 290 233
50 703 640 283 333 75 763 495 290 200
60 748 640 291 360 “: Tensile strength{kg/cm?]
70 757 600 285 310 ®: Elongation[ %]
80 760 600 275 300
90 743 633 292 292
100 696 632 283 340

¢: Tensile strength[kg/cm?*]
¢: Elongation[ %]
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Fig. 1. Scanning electron micrographs of the surface of degradable film for (a) 0 day and (b) 75 days soaked in water

at 35°C.
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Fig. 2. Effect of season on relative elongation as a func-
tion of outdoor exposure time.
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Fig. 3. Effect of season on relative tensile strength as a
function of outdoor exposure time.
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(a)
Fig. 7. Scanning electron micrographs of the surface degradable film in spring; (a) 30 days, (b) 60 days.
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(a) ’ ‘ (b)

(@ ‘ ' (b)
Fig. 9. Scanning electron micrographs of the surface of wet film for (a) 100 hrs and (b) 150 hrs irradiation.
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Fig. 10. Relative elongation of wet and dry film as a func-
tion of irradiation time.
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