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Fig.1 Extrusion foaming device
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Table 1  Formulations and their variables in power-law equations at 185 °C and the experimental parameters
EiRe] JHC T B IE 5 LT HERES/MPa B/ MPa SRR TRLEE/°C m/Pa-s" n
1 PS PS 16.0 9.0 123 10034. 2 0. 4105
2 PS +5%FR PS+1.75%FR 16.5 9.8 125 11947.7 0.3523
3 PS +10% FR PS +3.5%FR 13.5 8.0 125 10516. 1 0. 3651
4 PS +15% FR PS +5.25%FR 14.2 8.1 125 7916. 3 0.4318
5 PS +20% FR PS +7%FR 14.7 8.5 125 13502. 6 0.3345
6 PS +10% DFR PS +5.5% DFR 11.7 7.3 125 10082.9 0.3571
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Fig.2  Thermogravimetric analyses of two flame retardants
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Fig.4 Effects of flame retardant content on the morphology of foams
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Fig.5 SEM micrographs of foams with different flame retardant contents
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Influence of flame retardants on the extrusion foaming of polystyrene

LUO YiWei' XIN ChunLing' YAN BaoRui' GUO YaFeng' LI XiaoHu' HE YaDong'”

(1. College of Mechanical and Electrical Engineering; 2. Polymer Processing Equipment Engineering Research Center,

Ministry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Extruded polystyrene (PS) foam board was prepared by extrusion foaming with supercritical carbon diox-
ide as a blowing agent. The influence of the content of a new flame retardant (FR) compound on the rheological
properties of the PS/FR system were investigated, and then the microcellular morphologies of foams were character-
ized and measured. The results were compared with those obtained using a domestic flame retardant ( DFR). The
flame resistance of foams with different FR contents was also compared. The results indicate that the addition of FR
causes a reduction in the viscosity of the resin. The apparent density and mean cell diameter reach their minimum,
and the cell density reaches its maximum when the mass fraction of FR is 3. 5% . The resulting foam has a low open
cell content and exhibits good flame resistance.

Key words: polystyrene; flame retardant; rheological property; cell morphology; flame resistance
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