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Synthesis and Application of High Phosphorus Flame
Retardant for Leather
WANG Junchao, CHEN Xiaoting, CHENG Baozhen, TANG Xudong

(College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: With p-toluenesulfonic acid as the catalyst, phosphoric acid (PA) , bis- (hydroxymethyl) -methylphosphine ox-
ide (BMPO) and melamine reacted to form a high-phosphorus phosphate melamine salt (HPPMS) . A leather flame retardant
with better water solubility was obtained after further modification. The structure, flame retardant performance and thermal
stability of the new flame retardant were characterized with Fourier transform infrared spectrometer (FTIR) , limiting oxygen
index (LOI) , vertical combustion and thermogravimetric analysis , respectively. Meanwhile, the morphology of the char layer
of the leather was studied with scanning electron microscope. The results show that when the modified HPPMS was 6% of
the leather mass, the LOI of the flame retardant leather could increase from 26.7% to 34.6% , and the vertical combustion to
V-0. Moreover, SEM analysis showed that the leather with HPPMS can form a dense porous carbon layer during the combus-
tion process, thereby improving the flame resistance of the leather.

Key words : bis- (hydroxymethyl) -methylphosphine oxide ; limiting oxygen index ; vertical combustion ; thermal
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Tab.1 Elemental analysis of compound B
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Tab.2 TGA data of flame-retardant leather samples

EES S iFE FRHH (650 C) /%
1" 0% Pt HPPMS/#5 15 K2 23.32
2" 1% it HPPMS/ 518 52 2491
3 2% itk HPPMS/ W51 iz 25.62
4" 4% gtk HPPMS/ #5152 26.67
5 6% Bt HPPMS/ 115 Kz 29.05
6" 8% Pitk HPPMS/ Tk it iz 30.29
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Tab.3 Flame retardant properties of flame retardant
leather samples

S /s bfs UL 94 LOI/%
1 50 256 V-2 26.7
2! 20 80 V-2 28.9
3" 15 50 V-1 31.2
4" 6.3 12 V-0 33.5
5" 1.2 0 V-0 34.6
6" 2.5 5 V-0 33.5
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Tab.4 Mechanical performance data of leather samples

S B /em Pk /MPa W2 /%
1" 1.95 17.04 60.17
2" 2.01 18.11 67.56
3* 2.05 20.35 71.33
4" 2.08 223 78.36
5* 2.13 23.8 83.43
6" 2.13 23.1 83.21
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