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Table 2 Mechanical properties of the samples with different aging time in environment A and B
Time . . PE/SME3 PE/SME3/F2-2 PE/SME3/F5-2
(days) Mechanical properties A B A B A B
Tensile Strength( MPa} 16.3 16.3 15.9 15.9 15.9 15.9
0 Elongation Percentage at Break{ % ) 333.8 333.8 440) 440 440 4490
30 Tensile Strength{ MPa} 100.82 .01 8.58 8.16 7.51 7.12
Elongation Percentage at Break( %) 235 246 25 267 25 0
10 Tensite Strength{ MPa) 7.28 7.51 5.92 5.87 5.13 5.21
Elongation Percentage ar Break( %) 233 220 0 197 0 [
Tensile Strength({ MPa) 6.61 7.09 5.06 5.49 4.47 4.52
30 Elongation Percentage at Break( %) 216 203 0 163 0 0
60 Tensile Strength{ MPa) 7.36 5.88 3.97 5.30 4.23 3.46
Elongation Percentage at Break{ % ) 168 174 0 137 0 0
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Table 3 Date of hyhroperoxide formation in different aging environments

Environment od 10d

20d 30d 40d 50d 60d
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0.0004
0.0004
0.0004
0.0004
0.0004
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PE/SME3/F5-2
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0.14987
0.13560
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0.0024
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0.0037
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0.0010
0.0012
0.00294
0.00172
0.00495
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0.08612
0.00691
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Fig. 2 X-ray diffractograms of PE/SME3/F2-2
a)Original; b)Aged 40 days; c)aged 60 days
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Fig. 3 SEM photographs of the surface of sample PE/SME3/F2-2 after degradation in environment A
a) Original; b) After 40 days; c) After 60 days
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Fig. 4 Fiuting curves of hydroperoxide formation in the
early stage of degradation
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Fig. 5 Fitting curves of hyvdroperoxide formation versus
different aging time
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STUDIES OF ENHANCING EFFECT OF Fe’* ON DEGRADATION OF BLENDS
OF STARCH AND POLYETHYLENE

YU Jiugac, WANG Xiaodong
( College of Science, Tianjin Universicy , Tianjin  300072)

Abstract  The thermal-oxidative degrading regulation of blends containing starch, polyethylene and
additives which is made up of combination of Fe?* -oleic acid at simulating composting temperature(70T)
was stdied. Sample films were made by conventional extrusion blowing. The additives and starch were
introduced into the LDPE matrix in the form of masterbatchs in the amount of 10% { W /W } and 60% (W /
W), respectively. Samples were put into two different degrading environments, a certain number of films
were taken out after an interval of ten days for testing. The mechanical properties, viscosity-average
molecular weight and hydroperoxide concentration of the samples in the matrix were measured. Moreover,
the superficial conformation and crystal capability of the aged samples were also characterized by SEM and
XRD. It was showed that the adopted additives could catalyze the degradation of PE efficiently. Besides, it
was found that though the concentration of O, affected very much the degrading behavior ol PE, the
catalyzing efficiency of some additives,such as FS,with high content of Fe** was almost unaffected under
low O, concentrations. So it was more suitable for initiating degradation of PE at real composting
environment. The degrading mechanism of PE matrix was deduced according to the experimental results.
The kinetics of hydroperoxide formation corresponded to an exponential law as claimed in the literature. The
curve of hydroperoxide accumulation well conformed to a quadratic law in the early stage, when the progress
deviated from the induction period, passed the maximum rate, and reached the limit concentration

[POOH].. at deceleration.
Key words Polyethylene, Starch, Fe’* -oleic acid, Degradation



