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TG 2 o
5% 3 LOI
TG 700 °C Table 3 LOI of phosphorus—ontaining and not polyure—
2. thane
1(P0%) 2(P0.2%) 3(PO0.4%)
LOI/% 23 26 27
4(P0.6%) 5(P0.8%) 6(P1.0%)
LOL/% 28 30 38
3.2.3 SEM
SEM 3 o
2 TG
Fig 2 TG map of phosphorus-containing and not polyure—
thane
2
2 TG
Table 2 TG data in air of phosphorus—containing and not
polyurethane
1% Tys /C 700 C /%
0 290 16.5
0.2 323 22.8
0.4 343 30.4
0.6 314 31
0.8 298 35.4
1.0 284 45.9
2 Ty s p
o P 3 SEM
P
Ty sq o P Fig 3 SEM images of carbide layer morphology of phos—
phorus—eontaining and not polyurethane
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Fig 4 Tensile strength of different samples at different tem—

peratures and stress-strain curves of same sample at
different temperatures
4 o
4

Table 4 Formulation design of sample

1% /%
1(P 0%) 2 877 76 24
2(P0.2%) 2318 79 21
3(P0.4%) 3206 77 23
4(P0.6%) 2737 75 25
5(P0.8%) 2 338 66 34
6(P1.0%) 1023 65 35
5 0
5(a)
. 5(h)

Fig 5 Elastic modulus and elongation of different samples

at different temperatures
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Study on preparation and properties of phosphorus hybrid intrinsic flame

retardant thermoplastic polyurethane elastomer
CUI Jindeng WANG Xin-yuan GUO Yongdiang GUO Jun-hong
YANG Bao—ping BAO Xue-mei
( Petrochemistry College Lanzhou University of Technology Lanzhou 730050 China)

Abstract: DOPOMA was synthesized by 9 10-dihydro-9-exa-0-phosphaphenanthrene- 0-oxide( DOPO) and maleic an—
hydride( MA) then it with dicarboxylic acids and diols by polycondensation reaction to get the side chain phosphorus hy—
droxyl-terminated saturated polyester then it with TDI to synthesis phosphorus flame retardant thermoplastic polyurethane
elastomer. Chemical composition thermal stability charring performance morphology and mechanical properties of
phosphorus—containing polymer were investigated by Infrared analysis( FTAR) Thermogravimetric analysis( TGA) Lim-
iting oxygen index ( LOI) Scanning electron microscope ( SEM) universal tensiletest machine. The results shows that
the LOI gradually rising decomposition temperature and char yield gradually increasing with the increase of P content.

The polyurethane become charred layers like a compact network after combustion the introduction of the P element hard—
ly influence on the mechanical property of materials.

Key words: 9 10-dihydro-9-exa-O-phosphaphenanthrene-0-oxide; element doping; intrinsic flame; polyure-

thane; elastomer



