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Application progress of environmentally friendly composite flame retardants in wood plastic composites
ZHAO Zihan, LI Xiangrui, LI Chunfeng, LIU Mingli
(School of Materials Science and Engineering, Beihua University,Jilin 132000, China)

Abstract : Wood plastic composites (WPC) combine the ecological properties of wood and the processability of plastic are a
type of environmentally friendly materials. Based on the current situation where WPC is flammable and produces harmful gases
after combustion, it poses a threat to human health and pollutes the environment. A discussion was conducted on further improving
the flame retardant efficiency of WPC and meeting environmental conditions. The combustion characteristics of WPC were intro-
duced and the research progress on the synergistic improvement of flame retardants and smoke suppression in WPC by compound-
ing environmentally friendly flame retardants with other element flame retardants in carbon, metal, mineral,, phosphorus, and boron
systems were summarized. Compared with single flame retardants, environmentally friendly composite flame retardants have super-
riority in flame retardancy and environmental protection. Meanwhile, prospects and suggestions for the future development trend of
environmentally friendly wood plastic composite flame retardants were provided .
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Tab.1 Effect of different amounts of AI(OH), added on flame retardancy and mechanical properties of composite materials

Serial Number WE/PE-HD mass ratio Al(OH), content/% LO1/% Tensﬂ;ls;:ength/ Benduﬁfs);rength/ Imp(e;(cjt.srt;?)gth/
0 18.9 28.0 41.0 20.0
1 50:50 30 23.7 28.0 50.0 13.0
40 27.1 29.0 44.5 10.0
0 18.3 23.9 28.5 25.0
2 70:30 30 22.8 24.5 33.2 17.0
40 25.8 26.1 41.0 15.0
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Tab.2 Flame retardant effects of composite materials with different mass ratios of nano SiO, and ZB

I\Shel:riller Flame retardant system LOI/% UL 9%4 Tensili/[s}:;ength/ s trl::;:ihl/n]\%[ Pa Impg(CJt ,Sr:in)gth/
1 WF 40/PP 32/Antioxidant1/Coupling agent7/nanoSiO, 4/ZB16 ~ 30.5 V-1 18.5 38.1 3.48
2 WF 40/PP 32/Antioxidant1/Coupling agent7/nanoSiO, 8/ZB12 32.1 V-0 18.0 37.2 3.84
3 WF 40/PP 32/Antioxidant1/Coupling agent7/nanoSiO,10/ZB10  31.9 V-0 17.4 36.9 4.33
4 WF 40/PP 32/Antioxidant1/Coupling agent7/nanoSiO,12/ZB8 31.8 V-0 17.2 354 4.64
5 WF 40/PP 32/Antioxidant1/Coupling agent7/nanoSiO,16/ZB4 30.3 V-1 17.0 34.8 4.82
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Tab.3 Flame retardant effects of FWPC with different blending ratios of APP and ZB

. APP/ZB Average yield of Tensile strength/ Bending strength/ Impact Strength/
Serial Number mass ratio LoV carbon nfl;on};xide/kg’1 MPa ¢ l\%lPa ¢ p( kJ-m? )g
1 Pure APP 27.6 0.200 0 14.9 31.0 3.85
2 APP:ZB=4:1 27.3 0.101 4 14.8 30.2 3.70
3 APP:ZB=3:2 26 0.029 5 14.5 30.0 3.40
4 APP:ZB=2:3 24.5 0.0197 14.4 28.8 3.50
5 APP:ZB=1:4 23.5 14.6 28.3 3.30
6 Pure ZB 23 13.8 28.0 3.45
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