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Effect of Flame Retardant Type on Flame Retardancy of Polycarbonate
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(1. Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China ; 2. Gongniu Group Co. Ltd.,
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Abstract : The flame retardancy of polycarbonate (PC) was studied by adding various flame retardants, such as brominated
oligomer, sulfonate, polysiloxane mixture and phosphate flame retardants. Besides, the influences of the thickness of the sample on
flame retardancy were discussed. The results show that, the glow wire ignition temperature (GWIT) of PC is increased by brominated
oligomer and decreased by sulfonate, polysiloxane mixture, phosphate. The main factor that determines the level of GWIT is thermal
decomposition temperature, the impact of which on ignition largely outweighs that of char formation. The higher the thermal decom-
position temperature is, the higher the GWIT is. The SO, decomposed from sulfonate promotes the cross-linking of PC to form a lay-
ered carbon or graphitized structure, which not only insulates heat, oxygen, and prevents gas flow, but also has electrical conductiv-
ity. It should be noticed that the char layer is real, and the comparative tracking index (CTI) of PC is reduced from 175 V to 150 V
by adding sulfonate flame retardant. The “char layer”, formed by the polysiloxane mixture or phosphate and its decomposition prod-
ucts, only has a part of function of char layer. There is no influence on conductivity and CTI in the “char layer” for flame retardant
modified PC. All four kinds of flame retardants can improve the burning resistance of PC, in terms of the glow wire flammability
index (GWFI), vertical burning level, and needle flame test result. As the thickness of the sample increases, the GWIT of the flame
retardant modified PC is increased by adding brominated oligomer and reduced by sulfonate and phosphate, while the GWIT of PC
flame retarded by polysiloxane mixture has no obvious change. With the increase of sample thickness, there is an overall rise in the
GWFI, vertical burning rating, and needle test result of PC with adding brominated oligomer, sulfonate, polysiloxane mixture, and
phosphate, but the vertical burning rating of the phosphate flame retarded PC is still V—-1.
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