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Abstract : High density polyethylene (HDPE) thin film containing 45wt% phtodegradable
master batch (M/B) was prepared by inflation film processing. The seasonal variation of me-
chanical properties and morphology of film with the outdoor exposure was observed.’ The ef-
fects of water on the mechanical properties and morphology of film were examined during
the irradiation. The mechanical properties of film were decreased in the order of summer >
autumn > spring » winter and were much affected by the presence of water during the irradi-
ation.
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Table 1. Change of Mechanical Properties of Films
During Outdoor Exposure

Time Summer®  Autumn® Winter® Spring*

(Days) TS Elon! T.S.: Elon! T.S¢ Elon! T.Se Elon.
0 375 360 375 360 375 360 375 360
5 288 400 — - - -~ - -
7 - — 330 365 35 300 325 367
10 225 150 - - - - - -

14 167 26 208 76 325 293 267 333

21 175 6 - - 38 293 200 60
28 142 0 150 8 417 293 158 13
35 70 0 - — 342 300 150 6
YRS - - - 327 300 150 2
49 - - - - 325 280 130 2
56 - - - - 321 280 100 05
63 - - 0 0 2711 2383 60 0
70 - - - - 242 21 - -
7 - - - - 183 100 - -
84 - - - - 1712 60 - -
91 - - - - 170 21 - -
%8 - - - - 14 15 - -

*: Summer(93.7.9~9.9), *: Autumn(93.9.3~12.3),
¢ . Winter(93.12.23~94.3.31), °: Spring(94.4.4~6.13),

¢ : Tensile strength[Kgf/cm?], !: Elongation[ % J.
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Fig. 1. Dimensionless elongation as a function of
out door exposure time with the seasons.
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Table 3. Change of Mechanical Properties of Dry
and Wet Films During Irradiation

Table 2. Climatological Information During Out- Time Dry Film Dry Film
. (hour) T.S.® Elon.t T.S® Elon.®
door Exposure Period
_ , 0 375 360 375 360
Mean Pregxplta» Durahqn of S(_)lay 10 _ _ 266 533
Month  Tempera- tion Sunshine Radiation 20 244 319 933 433
ture['C] [mm] fhrs]  [MJ/m?]
Jaly, 1993 229 2085 1335  13.94 Zg oo s gz 19333
August 22.9 309.1 100.8 10.87 50 - N 110 10
September 21.2 77.1 170.7 13.69 60 200 142 100 13
October 14.7 37.7 214.3 13.24 70 208 240 83 6
November 9.7 48.8 126.9 6.70 80 158 62 35 0
January, 1994 0.9 25.9 194.0 8.37 100 166 73 — —
February 3.2 245 194.0 11.86 110 110 25 —
March 6.2 265 217.7 14.61 120 85 15 — _
April 15.7 29.5 197.8 15.60 130 80 10 - -
May 19.3 87.7 226.2 17.47 140 40 3 — -
June 23.1 83.5 215.7 18.11 150 40 0 - -
*The Taegu Weater Station offered the climatological informa- * ; Tensile strength{ kgf/cm?].
tion. ® . Elongation[ % J.
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Table 4. The Effect of Water-Soaking on the Me-

chanical Properties of Films without Irradiation

Photodegradable Film

Time(days) TS~ Elon.”
0 375 360
15 350 366
30 350 366
45 300 333
60 295 330
75 291 313
* . Tensile strength{ kgf/cm?].
®: Elongation[ % J.
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Fig. 2. Scanning electron micrographs of the sur-
face of photodegradable film exposed for (a) 30 days
and (b) 60 spring days.
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Fig. 3. Scanning electron micrographs of the sur-
face of photodegradable film exposed for (a) 30 days
and (b) 60 summer days.
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Fig. 4. Scanning electron micrographs of the sur-
face of photodegradable film exposed for (a) 30 days
and (b} 60 autumn days.
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Fig. 5. Scanning electron micrographs of the sur-
face of photodegradable film exposed for (a) 30 days
and (b) 60 winter days.
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Fig. 6. Scanning electron micrographs of the sur-
face of dry film for (a) 100 hrs and (b) 150 hrs irradi-
ation.

’\‘] 22 ggol FAFEI o] gl AL sty
£ FEE He v 789 S wol ¥ A
golMe WA 2he o] Y o] FHEO
Mz dFse] & gdol MRS BRAEH.

e Pgo] xS ol FEa7t doje o
2 923 g9 »22 W 3d ¥4 SEM A}
A8 By Ze Fyge] A4Ee 49U 2] 9
3 ZHJA ZA NPT FAl Az e Be g
£9] A7kl g FA g Table 5ol 2R
A Z2AF oF 150417 3} Foll Zﬂ &
g FAQ <} 1.9 FA %E A, e LF
2 17.9% & ZAsatt. A& 5ol FAIE

b
2
A

1

-

429



Fig. 7. Scanning electron micrographs of the sur-
face of wet film for (a) 100 hrs and (b) 150 hrs irra-
diation.

Table 5. Percent of Weight Loss of Dry and Wet
Films During Irradiation

q{f;?:() o ) Dry Film Wet Film
50 0.61% 6.6%
100 0.94% 12.4%
150 1.33% 17.9%
200 1.93% very brittle
250 2.55%
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(b)

Fig. 8. Scanning electron micrographs of the sur-
face of film before (a) and after water-soaking for
75 days (b).
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