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Application of acicular talc combined with magnesium hydroxide in halogen-free flame retardant polyolefin cable materials
SONG lJiangiang, LIU Yun
(Jiangxi Guangyuan Chemical Co.,Ltd.,Jian 331500, China)

Abstract : The influence of gradually replacing a portion of magnesium hydroxide with different particle size needle-shaped
wollastonite (GY-2000, GY-4000, GY-6000) on the properties of polyolefin cable materials with ethylene-vinylate acetate, linear
low-density polyethylene, ethylene-octene copolymer as base resin was explored. The results show that the high aspect structure of
needle-like silica fume forms an enhanced skeleton in the matrix,and when added up to 12 phr, the tensile strength of cable material
added with GY-6000 is increased by about 17.7% to 13.3 MPa compared to the system added with pure magnesium hydroxide of
11.3 MPa, and the elongation at break can reach a maximum of 199.2%. Through scanning electron microscopy analysis of the
micro fracture surface, it was found that the sample added with wollastonite had varying degrees of micro area physical cross-linking
networks, which induced the formation of honeycomb like tough fracture structures and significantly improved the fracture tough-
ness of the material. However, excessive addition such as 12 parts may lead to fluctuating mechanical properties due to agglomera-
tion. In terms of flame retardant performance, wollastonite and magnesium hydroxide show significant synergistic effects, effective-
ly delaying the transfer of heat and combustible gases by promoting the formation of a more dense and continuous carbon layer
during combustion, making limiting oxygen index (LOI) from 38.6% of pure magnesium hydroxide system maximized to 39.7% of
system with an addition of 9 parts GY-6000. However when the addition amount of GY-6000 increases to 12 parts, LOI slightly
declines to 39.2%—39.5% due to the deterioration of matrix compatibility. Additionally, the density of the cable material shows a
linear positive correlation with the addition of silica fume, increasing from 1.401 g/cm’ to 1.15 g/cm® with GY-2000 increasing from
0 parts to 12 parts. Under the same addition amount, GY-6000 with finer particle size and larger specific surface area helps to
prepare materials with relatively lower density.

Keywords : polyolefin cable material ; needle shaped wollastonite ; fine magnesium hydroxide ; tensile strength ; flame
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Tab.1 Formula of experiment
phr
Sample EVAC PE-LLD POE PE-MAH Silicone masterbatch HX-3000 Needle shaped wollastonite

I 15 20 10 5 0.6 65 0

2* 15 20 10 5 0.6 62 3(GY-2000)
3 15 20 10 5 0.6 59 6(GY-2000)
4 15 20 10 5 0.6 56 9(GY-2000)
5* 15 20 10 5 0.6 53 12(GY-2000)
6" 15 20 10 5 0.6 62 3(GY-4000)
7" 15 20 10 5 0.6 59 6(GY-4000)
8" 15 20 10 5 0.6 56 9(GY-4000)
9* 15 20 10 5 0.6 53 12(GY-4000)
10" 15 20 10 5 0.6 62 3(GY-6000)
11" 15 20 10 5 0.6 59 6(GY-6000)
12* 15 20 10 5 0.6 56 9(GY-6000)
13" 15 20 10 5 0.6 53 12(GY-6000)
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