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Preparation and Performances of Halogen-Free Flame-Retardant Basalt Fiber

Reinforced Polypropylene Composites
Hu Zhi"?
(1. Chongging Copolyforce New Materials Co., Ltd.,Chongqing 401332,China; 2. CCTEG Chongqing Research Institute , Chongqing 400037, China)

Abstract : Halogen-free flame-retardant basalt fiber reinforced polypropylene (PP) (PP/BF) composites were prepared by
direct injection molding of basalt fiber masterbatch (PP carrier), piperazine pyrophosphate (PAPP)/melamine polyphosphate (MPP)
flame retardant masterbatch (PP carrier), and compatibilizer (maleic anhydride grafted PP). Keeping basalt fiber content at 20 wt%,
the influences of PAPP/MPP flame retardant content on flame retardancy , thermal decomposition behavior and combustion behavior
of PP/BF composites were investigated through limiting oxygen index (LOI) test, vertical combustion test, thermogravimetric (TG)
analysis and cone calorimeter test. The results show that under the same basalt fiber content, the higher the content of flame retar-
dant, the better the flame retardancy of the composite. When the flame retardant content is increased to 30 wt% , the LOI of the
composite is increased to 44.8%, and the vertical burning level of the composite sample with 1.6 mm thickness reaches V-0 grade.
In a nitrogen atmosphere, the addition of flame retardant reduces the initial thermal decomposition temperature of PP/BF composite,
while in an air atmosphere, it increases the initial thermal decomposition temperature. However, in the both atmosphere, the flame
retardant improves the thermal stability of the composite during the high-temperature stage and increases the residual carbon rate.
After the addition of flame retardant, the peak heat release rate of the composite decreases from 460 kW/m’ to about 80 kW/m’,
while the total heat release, total smoke release and other factors of the composite also significantly are decreased, indicating a signif-
icant improvement in fire safety performance of the composite.

Keywords : polypropylene ; basalt fiber ; piperazine pyrophosphate ; cone calorimeter ; flame retardancy
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