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Development and application of compound formulation of flame retardant
cloth with guanidine phosphate
NIU Pengying, LONG Dexiao, WAN Banglong, MA Hang, KONG Chuiyang, MAO Dun, MA Xinrui,
MEI Lianping
(R & D Center, Yunnan Yuntianhua Co., Lid., Kunming 650228, China)

Abstract: A guanidine phosphate compound flame retardant (GP-1-BL) suitable for pure cotton cloth is prepared
by determining the addition amount of flame retardants and developing the compound formulation with guanidine
phosphate. At the same time, the preparation process parameters (immersion time, rolling pressure,
high-temperature curing temperature) of flame retardant cloth are optimized. The ultimate oxygen index and vertical
combustion test results of flame retardant cloth with 12 pieces of GP-1-BL can meet the combustion
performance requirements of GB/T 17591—2006 B1 class and GB 20286—2006 flame retardant fabric class 1
under the conditions of that the mass ratio of guanidine phosphate, synergist A and water is 7 ' 5 : 100,
immersion time is 90 s, rolling pressure is 0.2 MPa, high-temperature curing temperature is 130 °C. GP-1-BL
has high flame retardant efficiency, little influence on the appearance color of cloth, relatively low price, and
has a good market promotion prospect.
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Table 1 The main testing standards of the experiment plan
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Table 2 Performance of flame retardant cloth with different amounts of guanidine phosphate
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Table 3 Comparative of performance between guanidine phosphate and commercially available flame retardants
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RO 12:0:100 34.0 0 0 0 x5 Bl 1%
R1 0:5:100 225 11 1 6 w B2 2%
R2 0:10:100 25.5 12 1 6 i B2 244
R3 0:12:100 26.3 4 1 6 % Bl 29
R4 0:15:100 28.7 0 6 D B1 24
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Table 4 Experiment results of compound formula optimization of guanidine phosphate
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R1 2:10:100 583 AWHEAEY 294 11 6 28 i B2 24%
R2 4:8:100 6.13  HHIRAREY 310 0 0 17 N BI 24
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Table 5 Performance of flame retardant cloth under different immersion times
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R1 7:5:100 30 33.7 0 0 7 7 B1 1%
R2 7:5:100 60 34.7 0 0 7 w5 B1 14
R3 7:5:100 90 354 0 0 0 & B1 1%
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Fig. 2 TGA curve of flame retardant cloth with different immersion times
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Table 6 Experiment results of optimizing rolling pressure
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R1 7:5:100 0.2 354 0 0 0 w B1 19
R2 7:5:100 0.3 33.8 0 0 6 w5 B1 19%
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Fig. 3 TGA curve of flame retardant cloth with different rolling pressure
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Table 7 Experimental results of high-temperature curing temperature optimization
Pore) mj BRI : %?EIEWC *&EE’%( é’ik@‘ @W}‘ A< {ﬁ%%iﬁ BELARSERS T LT BELAA
m(PRGIA) :mOK)  REE/C 188U WHEls WAl S fmm 5 RIBENEAR RS fem? ARG fem?
R1 7:5:100 115 35.2 0 6 i 30 x 30 29.0 x 27.5
R2 7:5:100 130 35.6 0 11 i 30 x 30 28.9x27.3
R3 7:5:100 145 344 0 4 f 30 x 30 28.9 x27.4
R4 7:5:100 160 34.2 0 0 [ 30 x 30 26.7 x 28.9
Gy B BLHIRLA FORMETIRR  BRGR BEAR ibLR WL fih & GBIT 17501 %GB 20286
AR T g Ak e Bt /g HIN - K% J1N K 2%/% —2006 F 1%L —2006 %1%
R1 9.991 10.020 249.68 11.04 224.78 11.17 B1 1%
R2 9.985 10.039 144.32 7.89 135.11 12.52 B1 1%
R3 9.940 9.804 164.58 8.94 152.35 13.10 B1 12
R4 9.680 9.581 165.23 8.25 155.58 10.68 Bl 12
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Table 8 Experimental results of stability testing of formula GP-1-BL

Stk BrZdnm A OBaR WOBLAR BRPRA 2% B BURK  WEWES RGBT 17591 i GB 20286
SN K N KR% $58u% Wl BEHEls Bmm o SHRBUERS 20065019 —2006 A%
JFEARE 231700 2470 194.60  25.90 19.5 10 120 R w5
1 206.19 1324  158.00 15.41 35.5 0 0 6 R BI 1%
2 227.61 1448 125.05  16.05 36.9 0 0 6 o BI 1%
3 25461 15.61 24994  15.78 36.3 0 0 6 g Bl 19
4 175.54 1423 11031  19.46 35.2 0 0 6 R Bl 1%
5 23034 1560 22172 18.12 34.7 0 0 6 7w Bl 1%
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Fig. 4

Comparison of total heat release and heat release rate curves between original cloth and flame retardant cloth
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