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Preparation and properties of tetrabromophthalic anhydride reactive compatibilized
PA6/APP/BPS composites
ZHANG Yike', CHENG Wenxi'?, MIAO Wei'?,CAO Yuanhang', SONG Weigiang'*, WANGlJinrui', WANG Tao',
WANG Hongsen’, AN Shunli’
(1. School of Materials Science and Engineering, Henan University of Technology, Zhengzhou 450001, China;
2. Henan Hairuixiang Technology Co., Ltd.,Pingdingshan 467199, China)
Abstract : Ammonium polyphosphate(APP) and brominated polystyrene(BPS) were used as flame retardant additives,

combined with tetrabromophthalic anhydride (TBPA) as a reactive compatibilizer, and melt blended with polyamide 6(PA6) to
prepare PA6/APP/BPS/TBPA composites, the effect of TBPA content on the performance of PA6 composites were investigated. The
results of limit oxygen index (LOI) test, vertical flammability test (UL 94) indicate that when mass fraction of TBPA reach or exceed
0.5%, LOI value of PA6 composites can reach over 30% and meet UL 94 V-0 flame retardant standard. In addition, with the
increase of TBPA content, CO production in cone calorimeter test increase, indirectly showing that TBPA could effectively enhance
the flame retardant performance of APP and BPS.Thermogravimetric results show that PA6 composite containing TBPA has better
thermal stability and lost weight little below 300 °C. Mechanicl performance tests show that the addition of TBPA reduce the tensile
strength of PA6 composites and slightly improve their toughness. From this, it can be seen that TBPA has a good compatibilization
effect in PA6/APP/BPS composites, which can improve the flame retardant grade, thermal stability, and toughness of the compos-
ites.

Keywords : flame retardant ; polyamide 6 ; brominated polystyrene ; ammonium polyphosphate ; tetrabromophthalic anhy-

dride
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Tab.1 Compositions (mass fraction) of pure PA6 and PA6/APP/

BPS composites
%

Sample PAG6 APP BPS TBPA
PA6 100 0 0 0
PA6/APP/BPS 72 14 14 0
PA6/APP/BPS/TBPA3 72 14 13.7 0.3
PA6/APP/BPS/TBPAS 72 14 13.5 0.5
PA6/APP/BPS/TBPA8 72 14 13.2 0.8

1.4 HAEmX 5 £ 4E
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Tab.2 LOI and UL94 test results of pure PA6 and PA6/APP/BPS

composites
Sample LOI/% UL94 rating
PA6 24.7 NR
PA6/APP/BPS 30.5 V-2
PA6/APP/BPS/TBPA3 31.8 V-2
PA6/APP/BPS/TBPAS 323 V-0
PA6/APP/BPS/TBPAS8 31.6 V-0

Note:NR refers to not passing flame retardant test.
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b o L aRRE S AT 24 SO e IR ) AR Ak R A A
THR &, 32 A APP F1 BPS Ji5 , bt BOE(E B2
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kg/kg f12.35 kg/kg. A APP Fil BPS FHL#A 5 , K
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Tab.3 Combustion test results of pure PA6 and PA6/APP/BPS

composites
THR/  Avg EHC/ MCO/ MCO,/
Sample - - - B
(MJ-m™) MIke™) (kg'kg) (kg-kg™)
PA6 104.37 31.89 0.03 2.35
PA6/APP/BPS 78.30 25.06 0.13 1.73
PA6/APP/BPS/TBPA3 73.30 23.29 0.14 1.63
PA6/APP/BPS/TBPAS 78.95 24.55 0.14 1.69
PA6/APP/BPS/TBPAS 79.97 24.61 0.14 1.65

Notes: THR is total heat release; Avg EHC is average effective heat
of combustion; MCO is averageCO output; MCO, is average CO, output.
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Fig. 1 THR curves of pure PA6 and PA6/APP/BPS composites
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Fig.3 Tensile stress-strain curves of pure PA6 and PA6/APP/BPS

composites
APP FIBPS (AT F PA6 ()1 . #E—2%4K
PA6/APP/BPS/TBPA & G M FH Y i i B 2 3L, Bifi
TBPA Zr 3, wpbi i B S5 THS R L 76 0.5% Bk 5]
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Tab.4 Tensile,bending and impact properties of pure PA6 and PA6/APP/BPS composites

Tensile elastic modulus/

No notched impact

Sample Tensile strength/MPa MPa Elongatinat at break/% Bending strength/MPa strength/(kJ-m %)
PA6 42.4 294.5 33.7 75.8 135.7
PA6/APP/BPS 44.4 566.7 9.8 73.9 14.6
PA6/APP/BPS/TBPA3 399 369.3 11.1 68.8 20.2
PA6/APP/BPS/TBPAS 36.3 256.9 10.6 61.1 22.1
PA6/APP/BPS/TBPAS 324 341.3 8.1 63.5 13.8
3 gél: 1"@ triazine and melamine cyanurate for flame-retardant PA6[J]. ACS
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