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Figure 1 Decomposition process of hydroperoxides.
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Figure 7 Effects of inorganic fillers on the oxidative products.
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Figure 15 Small molecular weight degradative products in aged PP nanocomposites and the attributed functional groups
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(In this diagram, crystallinity can be studied by TGA. The authors do not agree. )

53 Xk

1] s . . : , 1998.

2] Tidjani A. Polym Degrad Stab, 2000, 68. 465~ 469.

3] Schnabel W. Polymer Degradation, Principles and Practical Applications. New York: Hanser International, 1981.
4] s , . . : , 2002.

5] Carrasco F, Pages P, PascualS, Colom X. Eur Polym J, 2001, 37. 1457 ~ 1464.

6] Yang R Yu ). Liu Y, Wang K. Polym Degrad Stab, 2005, 88(2). 333~ 340.

7] Yang R Liu Y. Yu J. Mater Sci Forum, 2007, 561~ 565.: 2037 ~2040.

8] Girois S, Delprat P Audouin L, Verdu J. Polym Degrad Stab, 1997, 56: 169~ 177.

9] Guadagno I, Naddeo C, Vittoria V, Camino G, Cagnani C. Polym Degrad Stab, 2001, 72. 175~ 186.
100 Craigl H, White J R, Shyichuk A V, Syrotynska I. Polym Eng Sci, 2005, 45. 579 ~ 587.

11]  Philippart JL Sinturel G Arnaud R, Gardette J-L. Polym Degrad Stab, 1999, 64. 213~ 225.

12 LilJ, Yang R YulJ, Liu Y. Polym Degrad Stab, 2008, 93. 84~ 89.

13]  Richters P. Macromolecules, 1970, 3(2). 262~ 264.

14 Knight J] B Calvert P D, Billingham N C. Polymes 1985, 26. 1713~ 1718.

[ 15  Shyichuk AV, Stavychna DY, White J R. Polym Degrad Stab, 2001, 72. 279 ~285.
16 Nagai N, Matsunobe T, Imai T. Polym Degrad Stab, 2005, 88. 224 ~233.

177 Yang R, Liu Y, YuJ, Zhang D. Polym Eng Sci 2008, 48(11). 2270~ 2276.

18] s s , s . ,» 2006, 26(5): 821~ 824.



[19 Yang R, Yu), Liu Y, Wang K. J Appl Polym Sci 2008, 107(1). 610~ 617.

[20] ’ , > , > . , 2005, 26(11): 2135~ 2139.

[21] Pandey] K, Reddy K R. Kumar A P, Singh R P. Polym Degrad Stab, 2005, 88. 234~ 250.

[22] Qin H, Zhao C, Zhang S, Chen G, Yang M. Polym Degrad Stab, 2003, 81: 497~ 500.

[ 23] Lacoste ), Ladsous P, Dieppedale M, A rnaud R. J Appl Polym Sci, 1998, 69. 1681~ 1689.

[24 Chow Y S Allen NS, Thompson F, Jewitt T S; Hornby M R. Polym Degrad Stab, 1991, 34(1—3). 243~ 262.
[25 Yang R, Li Y, Yu]J. Polym Degrad Stab, 2005, 88(2). 168~ 174.

[26] Yang R, Christensen P A, Egerton T A, White ] R Maltby A. J Appl Polym Sci, 2011, 119(3). 1330~ 1338.
[27]  Yang R, Christensen P A, Egerton T A, White ] R. Polym Degrad Stab, 2010, 95. 1533~ 1541.

28]  Gordienko V P, Dmitriev Y A. Polym Degrad Stab, 1996, 53. 79~ 87.

29] Mailhot B Morlat S, Gardette } L, Boucard S, Duchet J, Gerard J-F. Polym Degrad Stab, 2003, 82. 163~ 167.
30] Tidjani A, Wilkie C A. Polym Degrad Stab, 2001, 74. 33~ 37.

31] Qin H, Zhang S, Liu H, Xie S, Yang M, Shen D. Polymer, 2005, 46. 3149 ~3156.

32 s . . » 2008, 28(8): 1758~ 1762

33]  Allen NS, Edge M, Corrales T, Childs A, Liauw C M, CatalinaF, Peinado C, Minihan A, Aldcroft D. Polym Degrad Stab, 1998,
61: 1283~ 199.

[ 34 Rabello M S, White J R. Polym Composite 1996, 17(5). 691~ 704.
[35 Yang R. Yu J. Degradation of Polymer Composites in Polymer Degradation and Stability Research Developments. New York:
NOVA Science Publishers, 2007, 131~ 170

Aging Behavior and Mechanism of Polyolefin Composites

YANG Rui, LIU Ying, YU Jian
(Department of Chemical Enginnering, Tsinghua University, Beijing 100084, China)

Abstract: The durability of polymer composites is of crucial importance, no matter in scientific and
technological point of view. Many involved problems are little understood and need thorough research.
First is the stability of polymer itself and the key factors. The second is the interaction between
inorganic fillers and polymer matrices and its effect on aging behavior of polymer composites. The effect
of surface treatments of inorganic fillers on the interaction is also concerned. In addition, the
heterogeneity nature of photo-oxidation reaction and the degradation distribution in the composites need
careful consideration. In this paper, the current progress in the photo-oxidation degradation behavior
and mechanism of polyolefin composites have been reviewed, with an emphasis on HDPE filled with
common mineral fillers, PE and PP filled with nano fillers such as Al203, Si0O2, CaCOs3, TiO2
and ZnO.
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