DOI: 10. 13656 /j . crki . gxkx. 2000. 01. 016
Guangxi Sciences 2000, 7 (1) 50~ 53

/ %
Degradation Behavior of Polyethylene in
the Starch-Polyethylene Film
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Abstract The degradation behavior of polyethylene in the starch—polyethylene films was
studied. The samples containing 30% starch were evaluated for their degradability by ex posing
them to the normal applied environment, biologic environment and sunlight. The polyethylene
in the experimental samples was degraded much more rapid under sunlight than that in the
biologic environment. The polyethylene molecule weight in the sample of which degraded in the
normal applied environment after 4 weeks reduced 62 Fo compared with the original sample.
Exposed under the sunlight after 5 weeks, its polyethylene molecular weight reduced 87. 5%
compared with the original sample and its viscosity reduced to the centigrades compared with
the original samples. Although the sample weight reduced up to 28% in biologic environment
after 4 weeks, however, its polyethylene molecule weight reduced less than 106 com pared with
the original sample and its viscosity had little change. It is obvious that starch can accelerate the
photochemistry degradation of the polyethylene. The SEM showed that the surface of the
sample was flatting after a week in the biologic environment. Some visualize holes were found
after 2 weeks and the holes sized 5 mm to 10 mm were found after 3 weeks degraded in the
biologic environment but that they are caused by microorganism or not is not confirmed until
now.

Key words starch—polyethylene film, polyethylene, degradation

[ 1]

1999-0326 , 1999-10-27 . s N
* ( 29964001),

o s , 530004( Faculty of Chemistry &

Chemical Engineering, Guangxi University. Nanning. 530004,

China)

50 Guangxi Sciences, Vol. 7 No. 1, February 2000



/ , . 1
, 30% /
o / .
4 : 1
62. b ; 5 , Table 1 The molecule weights of polyethylene before and
87 Vb : after degradation in various conditions
2 ) Molecular
weights of polyethylenein different time
’ 4 ’ Belore 2 3 4 5
degradation 3
280 P 2nd week 3rd week 4th week Sth week
10% . R
o () Exposed 32000 11900
in field
1
() Covered 32000 17800
11 / in field
, 30 ; Ex posed 32000 17500 6700 7200 3900
vith backing
(ML2. 0), 0. it Backine
’ Buried in 32000 29700 29600 30100 30300
° leaf mold
1 , , 4
0. 015 mm . )
L2 32000 11900, 62 & ,
p i ° ; 32000
35C, 20
4 17800, 44. .
’ ’ 50, 32000
, o 3900, 87. % .
1- 3 2 5 2
18C~ 32C
: 1 : ’
14 °
GB3681-83 ©
< 1.00E+07
s ’ ] e r——
1§C~ 33C | 1, L § VOOB06 [T
238 1.00E+0s T
o 3 . T
15 23 LO00E+04 [~ .. _
=3 Tt me~ oL
. & L1O00E+03 - -
; Rheometrics § 1.00E+02
. > 1.00E 1.00E 1.00E 1.00E 1.00E
Rheo me(’%élcs SR_SO(# 9 02 -01 +00 +01 +02
130 By )3 4 Frequencies / rad * s’
2
1
21 > 4 Fig. 1 The visosity behavior before and after degradation
P / — Before degradation; 5  Sweeks after burid
o B in leafe mold -+ —- 4 4 weeks after exposed with
’ ) backing-
JEAE 20005 28 % TEE 1B 51



22

22.1
1
1 , 5
, 4
U 4
2.2.2
2 3
E 1.00E+07 |
s 1.00EH06 [ T
| 5‘ LOOE+0S [ come™ e
gg 100E+04 b7~ P
EE 100E+3 T e
= E LOOE+02 F._ _ .-
& 100E+01 |
£ 1 00E+00 . ' . :
@ 1.001-02 1.00E-01  1.OOE+00 1.00E+O01 1 001i+02
W 1) i 4 Frequencics / rad » s”
2
Fg. 2 The storage modulus behavior before and after
degradation
— Before degradation;—— 5 5weeks after burid
in leafe mold; — =~ 4 4 weeks after exposed with
backing.
§ 1.00E+07
+  1.OOE+06 [ et
] LOOE+05 | e P
‘é\ 1.00E+04 [~ PP
23 1.00E+03 e
ﬂ% LOOE+02[ ™"
& | 00E+0
g )
1.OOE-01 1.00E-02 1.00E+00 1.00E+0] 1.00E+02
B ) i # Frequencies /rad 5"
3
Fig- 3  The loss modulus behavior before and after
degradation
— Before degradation; 5 5 weeks after bund
in leafe mold; = ="~ 4 4 weeks after exposed with
backing.
2 3 ,
5
52

2.3
2.3.1
28 6% ,

. 4
<
£
H
2
.
&

4
3
3@0
2.3.2

. 4
3 ,
. 4
2
3
35
30
25
20
15
10
5 /
0 ,
0 1 2 3 4

[A¢0 0} 1) Time of degradation / Fweek
4
Fig- 4 Thelost weight behavior in biodegradation

5 SEM
Fig. 5 The SEM photo of the film before
biodegradation
5 8 ,
L,
; 2

Guangxi Sciences, Vol. 7 No. 1, February 2000



S5 mm~ 10 mm,

Fig- 6  The SEM photo of the film after Ist week

biodegradation

7 2 SEM
Fig.7 The SEM photo of the film after 2nd week

biodegradation

8 3 SEM
Fig- 8  The SEM photo of the film after 3rd week

biodegradation

& A 20004 20 % TEE 1

2

( ), 1998
Dufresne A, Cavaille J J Polym Sci, Part B Polym
Physics, 1998, 3G 221F 2224.
Feil H Agw Food Ind Hi-Tech, 1995, 4 25 32.
Otey F P, Westhoff R P, Doane W M. Ind Eng Chem,
Prod Res Dev, 1987, 26. 1659~ 1663.

. : , 1988. 3, 29~ 68.
Roper H, Koch H, Starch/Staerke, 1990, 42 (4): 123~
130.

Goheen S M, Wool R P, J Appl Polym Sc, 199t 42,
2691.

Peanasky JS et al.. J Polym Sd Polym Phys, 1991, 29
565~ 579.

53



