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Abstract - In this study, the effect of phosphorus flame retardants on the flame retardancy of the rigid poly-
urethane foam(PUF) was studied. Tetramethylene bis(orthophos- phorylurea)[TBPU] and Tris(2-chlor-
oethyl)phosphate[ TCEP], Tris(2-chloropropyl)phosphate [TCPP], Triethyl phosphate[TEP] were used as
flame retardant. It was found that TBPU added PUF exhibits low mean heat release rate(HRR), peak HRR, ef-
fective heat of combusion(EHC), mass loss rate (MLR), CO yield and CO, compared other flame retardants.
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mm(L)x8 mm(T) 27| 2 FH|5}+ 2™, heat flux 50
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ste] AJ3He] 7 ol i EHEE(HRR), - € EA
FH(THR), FrE A 29 (EHC), Y4kstehka(CO) E o] 4k
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Table 1. Formulation of PUF
Contents (g)
Materials
sample 1 sample 2 sample 3 sample 4
TBPU 10 0 0 0
TCEP 0 10 0 0
Flame Retardant
TCPP 0 0 10 0
TEP 0 0 0 10
Polyol 100
Catalyst PC-8 0.7
HFC-365mfc/227ea 11.5
Blowing agent
H,O 0.1
Surfactant B-8462 1.5
Isocyanate M200 114.5
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Table 2. Combustion Properties of PUF with Flame Retardants

PU PU-TCEP PU-TCPP PU-TEP PU-TBPU
Peak HRR
(W/m?) 410.15 394.17 403.45 405.4 353.42
Mean HRR
W/md) 190.45 34.59 36.59 150.84 32.18
THR
MImd) 14.26 8.45 7.33 9.84 9.34
EHC
23.38 18.92 19364 22.72 20.02
MJ/kg)
MLR 0.05 0.017 0.012 0.035 0.013
(g/s)
TZSRZ 140.24 290.45 281.49 238.72 256.57
(m’/m”)
SEA 234.18 724.62 707.43 620.17 416.64
(m’/kg)
CO yield
0.04 0.094 0.091 0.103 0.052
(kg/kg)
CO; yield
1.883 1.324 1.36 1.50 1.779
(kg/kg)
CO/CO, 0.021 0.071 0.067 0.069 0.029
LOI(%) 18.9 23.8 24.5 19.9 223
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