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Porperties of Piperazine Pyrophosphate Flame Retardants using in PLA
Lyu Qiang"*
(1. Chongqing Copolyforce New Material Co., Ltd., China Coal Technology and Engineering Group Chonggqing Research Institute, Chongqing
400037, China ; 2. Chongqing Engineering Technology Research Center of High Performance Engineering Plastics, Chongqging 400037, China)
Abstract : In order to study self made the flame retardance and mechanism of piperazine pyrophosphate flame retardant on
polylactic acid (PLA), different contents of homemade flame retardant FR-1420 were added to flame retardant PLA. The properties
of the composites were systematically analyzed by vertical burning test, limiting oxygen index (LOI), thermogravimetric (TG) anal-
ysis, cone calorimetric test (CCT) and scanning electron microscopy (SEM). The results show that when FR-1420 is added 15%, the
LOI reaches 31% and vertical burning reaches V-0 grade. TGA shows that the thermal decomposition process of halogen-free flame
retardant PLA is similar to pure PLA, but the carbon residue content is greatly increased at 700°C . CCT results show that FR-1420
can effectively reduce the fire risk of PLA. When the addition amount of FR-1420 reaches 15%, the peak heat release rate and total
heat release rate reduces to 123 kW/m” and 22 MJ/m’, respectively, reduces by 54% and 50%. At the same time, the mass loss is
slowed down. Moreover, SEM shows that FR-1420 catalyzes PLA to form a closed honeycomb continuous expansion carbon layer,
which inhibites the volatilization of combustible gas and isolated the transfer of oxygen and heat, thus achieving excellent flame re-
tardant effect.

Keywords : polylactic acid ; halogen-free ; expansion carbon layer ; thermal degradation ; fire risk
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