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(d) (e) (0
Fig 3 The cross sctions profiles of the sandard samples of (a) HDPE; (b) HDPE CaCOs; (c) HDPE black mica;
(d) : HDPHE mica; (e) HDPHE kadin and (f) HDPE diatomite after 120 days of aging

Table 2 Relative UV absorbances o inorganic fillers ,

Inorganic filler Relative UV absorbance/ % , HDPE ,
Kaolin 78 5 ,
Diatomite 43 0 , ,
Mica 54. 3 )

Black mica 40. 3 HDPE
CaCOs 19 2
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Depth Profiles of High-Density Polyethylenes Filled with Different
Inorganic Fillers during Natural Photo-Oxidation by Infrared Microscopy

YANG Rui' , WAN G Kun-hua' , YU Jian' , SONG Yuarryuan® , WAN G Hong-kai?
1. Department of Chemical Engineering, Tsnghua University, Beijing 100084, China
2. Beijing Shimadzu Analyss Center , Beljing 100020, China

Absgtract  The natural photo-oxidation degradation of HDPE filled with different inorganic fillers was carried out , and the depth
profiles of the standard samples were characterized by infrared microscopy (IM) and scanning electron spectroscopy (SEM) . The
results show that HDPEfilled with different inorganic fillers show different depth profiles. For HDPE and CaCOzs-filled HDPE,
there are no crackson the cross sections, and the carbonyl indexes remain nearly zero from the surface to the interior. For HDPE
filled with black mica, mica, keolin and diatomite, there are more or less parallel , comb-like cracks on the cross sections, and
the carbonyl indexes show decreasing trendsfrom the surface to the interior. Furthermore, the transition pointsin Cl curves are
basically consistent with the formation of cracksin these samples. The UV absorbances of theseinorganic fillers demonstrate the
relationship between the photo-oxidation of HDPE and the relative absorbances of inorganic fillers. This implies that the UV
absorbance of theinorganic filler may be regponsble for the occurrence of cracks and oxidation in the standard samples.

Keywords HDPE; Inorganic filler ; Photo-oxidation; Infrared microscopy
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