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Abstract : Photodegradable master batch was prepared by using mechanical and thermal
oxidation process. Three different master batchs were prepared by melt blending under nitro-
gen, air and oxygen environments. Low density polyethylene (LDPE) sheets containing
20 wt.% photodegradable M/Bs were prepared by compression molding and the photodegra-
dation was observed under a mercury-vapor lamp. The sheet containing M/B prepared under
oxygen atmosphere retained only 5% of its initial elongation at break after 120hr irradiation,
while M/B free LDPE sheet still retained about 75% of initial value after 240hr irradiation.
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Table 1. The Compositions of Master Batchs Pre-
pared under Various Environments

Environ-

Sample Component

ment
M-1  APP(15 wt%),CaCO4(85 wt%) N,
M-2  APP(15 wt%),CaCOs(85 wt%) Air
M-3  APP(15 wt%),CaCOs(85 wt%) O,
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Fig. 1. Schematic diagram of melt mixer;

1. reactants, 2. motor, 3. sleeve, 4. stirrer, 5. reacior
vessel, 6. magnetic bar, 7. heating oil, 8. propeller,
9. bath, 10. thermocouple, 11. gas inlet, 12. gas out-
let, 13. temperature, 14. reactor lid, 15. hot plate,
16. baffler.
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Fig. 2. Scanning electron micrographs of the mas-
ter batchs prepared under (a) nitrogen, (b) air, and
(c) oxygen atmosphere.
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Table 2. The Compositions of the Sheets

Sample Component
No. 1 LDPE(100 wt%)
No. 2 M-2(20 wt%), LDPE(80 wt%)
No. 3 M-3(20 wt% ), LDPE(80 wt%)
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Fig. 3. FTIR spectrum of pure PAA film(a) and ex-
tracted from M/B under(b) nitrogen, (c) air, and (d)
oxygen circumstance.
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Table 3. The Change of Mechanical Properties of
Sheets during Irradiation

Exposed Sample names
time No.1 No.2 No.3
(hours) T.S* Elon.®* T.S* Elon.® T.S* Elon."
0 308 950 207 830 210 850
24 346 1050 187 850 233 875
48 269 950 156 700 138 750
72 242 900 126 550 123 600
96 238 775 104 425 96 80
120 222 850 103 260 92 30
144 192 750 100 175 87 25
168 200 750 96 30 85 15
192 185 700 90 20 80 5
216 185 703 66 13 61 0
240 176 694 25 0 15 0

*:Tensile Strength[ kg/cm?].
®:Elongation[ % J.
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Fig. 4. Dimensionless elongation as a function of
irradiation time.
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