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Preparation and Performance Study of Intrinsically
Flame Retardant Polyurethane Elastomer

ZHANG Xiaofei, XU Jiabao, HE Ying, WAN Xiaohan, WU Huiyong*, LI Wenze, ZHANG Xiaosa*
(College of Science, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: In the study, a highly efficient reactive flame retardant polyether polyol was synthesized by one-pot method
using a commercial bimetallic cyanide (DMC) catalyst. The effects of design molecular weight and other parameters on
the polymerization activity of flame retardant polyether polyols were studied. The intrinsic flame retardant polyurethane
elastomer (FR-PU) was further prepared by using flame retardant polyether polyol as flame retardant carrier. Unlike
traditional flame retardants that reduce the mechanical properties of the material, the mechanical properties of the intrinsic
flame retardant polyurethane elastomer prepared by the reactive flame retardant polyether were not significantly reduced.
The thermal stability and flame retardant mechanism of FR-PU were studied by thermogravimetric analysis and cone
calorimeter, respectively. The results showed that the heat release rate (HRR) and total heat release (THR) of polyurethane
elastomer both decreased by about 40% when the addition mass fraction of flame retardant polyether in the total formula
of polyether increased to 20%, and the gas phase and condensed phase flame retardant worked together. The method
provides a new strategy for the development of flame retardant polyurethane materials.

Keywords: One-pot method; Polyurethane; Flame retardancy; Polyether polyol
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Tab.1 Test results of sample characteristics of flame retardant polyether polyols

- Hbﬁﬁff)_?li/ FEAH/ ] Figg/ ﬁi@ﬁ%%a/ iﬁiﬂé}f;ﬁb/ Eﬂﬁfi/ N ek
(g'mol™) (mg KOH-g") (mPa-s) (g'mol™) (g'mol™) (g'mol™)

FR700 700 155.7 79 843 7.8 720.6 664 773 1.16 0.96

FR800 800 136.4 33000 7.5 822.6 766 896 1.17 0.97

FR900 900 120.4 13 675 7.7 931.9 858 1012 1.15 0.98

FR1000 1 000 112.9 6 835 7.2 993.8 963 1121 1.16 0.97

FR1200 1200 95.7 3071 7.7 1172.4 1147 1319 1.15 0.96
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Fig.1 GPC spectra of flame retardant polyether polyols
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Fig.2 'H-NMR spectra of flame retardant
polyether polyol (FR 700)
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Fig.3 FTIR spectra of flame retardant polyether polyols
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Tab.2 Thermal properties of PU and FR-PU
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T EE/°C T EE/PC T EE/°C
PU-DL1000 321.5 307.0 374.1
PU-FR1000(10%) 3222 307.5 370.5
PU-FR1000(20%) 329.3 307.9 367.9
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Fig.4 TG and DTG curves of PU and FR-PU
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Tab.3 Mechanical properties of PU and FR-PU

[ENEE T/ MPa W IR /%
PU-DL1000 20.89+1.74 338421.68
PU-FR1000(10%) 21.10%1.10 260+22.36
PU-FR1000(20%) 19.06+0.66 235+51.84
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