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nt named as hexakis (y-aminopropylsilanetriol)c triphosphazene (HKHPCP)

was synthesized by using heXachlorocyclotriphosphazene (HCCP) , p*hydro hyde and y-aminopropylsilan-
etriol (KH553). The intumescent flame retardant polypropylene ( 1x composites ( APP-HKHPCP-
NOR116/PP) was prepared using HKHPCP and ammonium polyphosp APP) as the anti-dripping agent and N-

uclear magnetic resonance (! H NMR) and

alkoxy hindered amine (NOR116) as the synergistic agent by t&@compounding method. The chemical struc-
n

tures of intermediate and HKHPCP were characterized by F&(
. (@)
'P NMR. The effects of the flame retardant APP-HKH

dancy and char layer structure were investigated b

(LOD , vertical burning test (UL-94), cone calo ‘

JR116/PP on the thermal degradation, flame retar-

¢
hormogravimetric analysis ( TGA), limiting oxygen index

ric test, SEM and laser Raman spectroscopy, respectively.

The TGA results show that the temperature of 5% mass loss of HKHPCP in oxygen is 300. 2°C , and the residues at
1 000°C of HKHPCP in oxygen is 34. 8%. The results show that the LOI value of APP-HKHPCP-NOR116/PP is
43% , while the intumescent flame retardant loading is 30wt%. The APP-HKHPCP-NOR116/PP could reach a V-0

rating in the UL-94 tests. The cone calorimetry results indicate that heat release rate (HRR), total heat release
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(THR) . smoke produce rate (SPR) and total smoke production (TSP) are reduced by 75. 0%, 50.5% . 88.0% and
80. 8% , respectively. In addition, the APP-HKHPCP-NOR116/PP can form a compact and more graphitic carbon

char layer during combustion.
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Table 1 LOI and UL-94 test d

and APP-HKHPCP-NOR116/PP

S Mass fraction/ % @V ~ . UL-94
ample LOI/ %

PP APP \){KHPCP NOR116 (3.0 mm)
PP-1 100. 0 — — — 18.0 N. R.
PP-2 99.5 — — 0.5 19.5 N. R.
PP-3 70.0 29. 50 — 0.5 22.0 N. R.
PP-4 70.0 29. 50 0.5 23.0 N. R.
PP-5 70.0 22.50 7.50 — 29.0 V-0
PP-6 70.0 9.83 19. 67 0.5 33.0 V-0
PP-7 70.0 14. 75 14. 75 0.5 38.0 V-0
PP-8 70.0 19. 67 9.83 0.5 41.5 V-0
PP-9 70.0 22.12 7.38 0.5 43.0 V-0
PP-10 70.0 23. 60 5.90 0.5 40.0 V-0

Notes: APP—Ammonium polyphosphate; HKHPCP
amine; N. R. —No rank.

Hexakis (y-aminopropylsilanetriol) cyclotriphosphazene; NOR116

N-alkoxy hindered
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Table 4 Laser Raman spectroscopy analysis results of

char layers for APP-HKHPCP-NOR116/PP

No. PHRR/ THR/ PSPR/ TSP/ Residue at

(kWem 2) (MJem ?) (m?+s ) m? 690 s/ % Sample Ap Ag R
PP-1 950.4 128. 6 0. 25 59.5 0 PP-5 78 215 36 405 2.15
PP-5 323.0 82.4 0. 07 30.0 19.3 PP-9 64 625 33 716 1. 92
PP-9 237.3 63.6 0.03 11.4  38.4 Notes: Ap, Ag—Area of D or G band;R =Ap/Ac
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