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Fig. 1 Synthesis route of Si-PWPU

Tab. 1 Formulation of flame-retardant waterborne polyurethane

Sample No. m(PTMG)/g m(PPG)/g m(IPDI)/g m(HDI)/g m(BL-620LV)g  m(BY3010)/g
WPU 132.00 66.00 43.86 8.60 0 0
PWPUI 132.00 66.00 46.67 9.15 0 2.95
PWPU2 132.00 66.00 49.47 9.70 0 5.90
PWPU3 132.00 66.00 5228 10.25 0 8.85
PWPU4 132.00 66.00 55.08 10.80 0 11.80
SLPWPUI 122.10 61.05 45.90 900 14.85 2.70
SLPWPL2 122.10 61.05 1876 056 14.85 5.90
SLPWPU3 122.10 61.05 177 014 14.85 8.60
SLPWPU4 122.10 61.05 5508 10.80 14.85 11.80
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Fig. 2 Technological process of flame-retardant microfiber bass

Tab. 2 Formulated for flame retardant microfiber bass

Samples BL-620LV content/% BY3010 content/% ZW370 concentration/%
MF-WPU 0 0 0
MFSi-PWPUI 7.5 1 0
MFSi-PWPU2 7.5 2 0
MFSi-PWPU3 7.5 3 o
MFSi-PWPU4 75 4 0
MFSi-PWPU4/10 75 4 10
MEFSi-PWPU4/20 75 4 20
MFSi-PWPU4/30 75 4 30
MFSi-PWPU4/40 7.5 4 40
MFSi-PWPU4/50 7.5 4 30
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Fig.4 SEM images of cross-section morphology of microfiber bass: (a) unreduced microfiber bass; (b) MFSi-

PWPUI1; (c) MFSi-PWPU3

Tab. 3 Alkali resistance testing of different flame retardant waterborne polyurethane adhesive films

Samples mo/g m/g q/%
WPU 1.0337 1.0140 1.9058
PWPUI 0.9290 0.9063 2.4435
PWPU2 1.0006 0.9770 2.3586
PWPU3 0.8528 0.8356 2.0169
PWPU4 0.8343 0.8155 2.2534
Si-PWPU1 0.8801 0.8713 0.9999
Si-PWPU2 0.7629 0.7556 0.9569
Si-PWPU3 0.9465 0.9366 1.0460
Si-PWPU4 0.9762 0.9664 1.0039

q: mass loss rate; mo: mass before soaking; m;: mass after soaking
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Fig. 5 Mechanical properties of different microfiber bass
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Tab. 4 Reduction rate of superfiber bass

Samples Reduction rate/%
MF-WPU 31.41
MESi-PWPUI 29.90
MEFSi-PWPU2 30.15
MEFSi-PWPU3 31.25
MFSi-PWPU4 30.68
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Tab. 5 Test data of flame retardant performance of microfiber bass

Horizontal combustion test

Samples LOI% Total sample Burning distance Burning time Burning rate
length/mm /mm /s /(mm - min™)
MF-WPU 18.8 265 265 131 121.37
MFSi-PWPUI 21.3 265 265 149 106.71
MFSi-PWPU2 222 265 265 217 73.27
MFSi-PWPU3 232 265 265 241 66.25
MFSi-PWPU4 23.8 265 265 260 61.15
MFSi-PWPU4/10 26.8 265 160 170 56.47
MFSi-PWPU4/20 27.6 265 25 40 37.50
MFSi-PWPU4/30 30.3 265 0 0 Self-extinguishing
MFSi-PWPU4/40 325 265 0 0 Self-extinguishing
MFSi-PWPU4/50 334 265 0 0 Self-extinguishing
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Tab. 6 Test data for softness and stiffness of microfiber bass

Samples Softness/mm Stiffness/mm

Substrate 4.25 75.84
MF-WPU 3.16 87.70
MFSi-PWPUI 3.04 86.92
MEFSi-PWPU2 3.00 93.83
MEFSi-PWPU3 2.85 96.74
MEFSi-PWPU4 3.08 88.23
MFSi-PWPU4/10 2.92 96.23
MESi-PWPU4/20 3.24 85.15
MFSi-PWPU4/30 3.05 87.30
MFSi-PWPU4/40 3.46 82.45
MFSi-PWPU4/50 2.90 95.23
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MRt BRI, SR BHBE RE 45 & 5 B R A
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Preparation and Performance of Alkali-Resistant Flame
Retardant Microfiber Synthetic Leather Bass

Chunhui Ma', Wei Wang', Bing Song '*, Haiting Shi ', Liang Wang ', Zhiwei Xu'
(1. Nonwoven Materials Engineering Center, Key Laboratory of Advanced Textile Composite Materials,
Ministry of Education, School of Textile Science and Engineering, Tianjin Polytechnic University, Tianjin 300387,
China, 2. Mingxin Xuteng (Jiangsu) Innovation Research Institute Co., Ltd., Xuzhou 221433, China)

ABSTRACT: In order to solve the problem of poor alkali resistance of flame retardant waterborne polyurethane in
impregnation applications, the alkali resistance of flame retardant waterborne polyurethane was improved by
introducing flame retardant silicone oil, a series of flame retardant waterborne polyurethanes with alkali resistance
were synthesized, and it was prepared into flame retardant microfiber bass by wet immersion, and then its alkali
resistance, flame retardant, mechanics and quality properties were tested, and the process formula of flame
retardant microfiber bass with better comprehensive performance was determined by the flame retardant
impregnated phosphorus and nitrogen type flame retardant in the finishing process. The results show that the
introduction of flame retardant silicone oil can effectively improve the alkali resistance of flame retardant
waterborne polyurethane and flame retardant microfiber bass. With the addition of flame- retardant phosphoryl-
containing glycol, the horizontal combustion rate of microfiber bass decreases from 121.37 mm/min to 61.15 mm/
min, which is 49.62% lower than that before flame retardant, and the LOI increases from 18.8% to 23.8%, which is
increased by 26.60% compared with that before flame retardant. Through flame retardant finishing with
phosphorus and nitrogen impregnated flame retardants, LOI can be up to 33.4%. It provides a new idea for the
preparation of alkaline-resistant flame-retardant microfiber bass.

Keywords: waterborne polyurethane; flame retardant; microfiber bass; wet immersion



