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Abstract: To improve flame retardant properties of polypropylene,the brominated epoxy resin (BEO)
and nano-Sb, O; were added into polypropylene by using a high energy ball milling technique. Flame
retardant properties of polypropylene composites were evaluated by UL94 vertical combustion tests
and limit oxygen index (LLOI). The surface morphology of combustion products of composites was
characterized by scanning electron microscopy(SEM) and the flame-retardant mechanism of flame re-
tardant additives acting on the polymer matrix was studied by using thermo gravimetric analysis
(TGA) and Fourier transform infrared (FT-IR) spectroscopy. The results show that the reaction be-
tween modified nano-Sb, O; and BEO can prolong residence of the halogens in the combustion area, re-
sulting in more hydroxyl and hydrogen radicals are replaced by the bromine radicals. When the content
of modified nano-Sb, O, is 7% (mass {raction, the same below) and that of BEO is 21%, the nano-
Sb, O, /BEO/PP composite has excellent flame retardant performance with 28. 6% of LOI value and V-
0 of ULY94 grade of vertical combustion.
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Tablel Composition ratios of experimental composites

Sample BEO/ % nano-Sh, O3/ % PP/ %
17 0 0 100
2% 11 1 88
37 11 2 87
4= 11 4 85
57 11 7 82
67 16 1 83
7% 16 2 82
87 16 4 80
97 16 7 77

107 21 1 78

117 21 2 77

127 21 4 75

137 21 7 72
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Table 2 LOI value,UL94 grade and tensile strength of

experimental composites

Sample LOI/% UL94 Tensile strength/MPa
17 17.2 V-2 33.09
2% 18.2 V-2 39. 14
37 19.6 V-2 39. 69
4% 21.2 V-2 38.97
5% 23.4 V-2 38. 24
67 18.8 V-2 39. 40
7% 22.9 V-2 40. 09
8% 24.2 V-1 38.94
9% 26.6 V-0 38. 20

107 20.3 V-2 38.07

117 23.7 V-2 38.61

127 25.1 V-1 37.83

137 28.6 V-0 37.45
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Fig. 1 SEM images of composites after vertically burning (a)67 ;(b)7% ;(c)8% ;(d)97
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Fig. 2 EDS maps of carbon layer of composites (a)7% ;(b)9%
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Fig. 3 Photos of products of experimental composites heated to 400°C in a tube furnace (a)1# ;(b)7% ;(c)9%
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Fig. 4 FT-IR spectra of products of experimental composites

heated to 400°C in a tube furnace
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Fig.5 TG(a) and DTG(b) curves of PP and experimental composites
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Table 3 TG analysis data of experimental composites

Tovi/  Tsov/  Twax/  Rumax/ Char yield
Sample
C C (% +min ") (500C)/%

17 340.1 427.24 430.8 —20.5 0

6% 295.1 411.00 419.7 —12.7 0.9

7% 325.3 414.90 424.7 —11.9 1.8

87 328.1 424,50 435.7 —11.2 2.9

9% 331.8 431.70 437.6 —11.6 4.2
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