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B 1 kEBLBM SEM BEBE (10 sm)
Fig.1 SEM photograph of unencapsulated
red phosphorus (10 pm)
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H2 SEg8 SEMBER(10 um)
Fig. 2 SEM photograph of encapsulated
red phosphorus (10 pm)
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Fig. 3 SEM photograph of unencapsulated

red phosphorus (5 pm)
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Fig.4 SEM photograph of encapsulated
red phosphorus (5 pm)
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Fig.5 Weight increment of red phosphorus by water

absorption
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Table 1 Experimental formula
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45 1 2 3 4 5 6 7 8

PE 20 30 40 50 20 30 40 50
EVA 80 70 60 50 80 70 60 50
DCP 2 2 2 2 2 2 2 2

St 1 1 1 1 1 1 1 1
TAIC 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
ook ATH 40 40 40 40 40 40 40 40

RP 10 10 10 10
ATH-RP 10 10 10 10
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Fig. 6 Tensile strength contrast of different

experimental groups
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Fig.7 Breaking elongation contrast of different

experimental groups
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Table 2 Test results of vertically burning performance
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Table 3 Experimental results of heat-shrinkable performance
HEEHS PR/ % PR RE/ %
1 66.21 107. 38
2 62.53 106. 53
3 61.01 105. 28
4 67.68 102. 40
5 66.15 102. 52
6 67. 30 101. 37
7 67.37 100. 25
8 63. 82 104. 98
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Preparation and performance of cooperative flame retardants of
aluminum trihydrate and red phosphorus on heat-shrinkable material

WANG Yan , ZHOU Xiao-zhou
(School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; New halogen-free flame retardant heat-shrinkable materials were prepared by chemically cross
linking with aluminum trihydrate (ATH) and red phosphorus (RP) compounded as flame retardant,
polyethylene (PE) and ethylene-vinyl acetate copolymer (EVA) as the basic material. The experimental
results indicate that when 40ATH and 10RP respectively are added, the flame retardancy of 100
PE/EVA heat shrinkable materials can be achieved to V-0. RP precipitated and cladded through ATH
has better compatibility, and can get higher tensile strength and breaking elongation. As the addition of
EVA, the tensile strength and breaking elongation of heat-shrinkable materials are also improved. The
best ratio of the formula is PE +t EVA ¢+ ATH : RP=20: 80 : 40 : 10.

Key words: encapsulated red phosphorus; reverse titration; water absorption; mechanicalproperties;

heat-shrinkable rate
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