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Two Stage Intumescent-contractive Flame Retardant on ABS
YIN Hai-ging' , YANG Yu-lin' ,ZENG Meng-qi' ,ZHOU Sheng-jie* ,Ql Gao® ,CAI Xu-fu' *
(1. College of Polymer Sci. and Eng. ,Sichuan Univ. ,Chengdu 610065 ,China;
2. Branch office of Zhanjiang, China Oilfield Services Limited ,Zhanjiang 516036 , China)
Abstract : In order to improve the flame retardant efficiency of APP — PETA ,APP — PA6T and APP — PPTA system on acrylonitrile-bu-

tadiene-styrene ( ABS) resin ,red phosphorus was introduced to play as the second acid source. The effect and FTIR spectrum of flame

retardant residue of these systems were analyzed,and PETA and PPTA were chosen as char agent, APP and red phosphorus as acid

source to form the flame retardant. When the mass fraction of two-stage flame retardant was 30% ,the LOI of flame retardant ABS was 34

and UL —94 vertical burning test reached V —0,even when the loading decreased to 20% ,the LOI values still has 27 and past the V -

0 test. FTIR spectrum of two-stage flame retardant residue suggested that there was a distinct cooperation which prolong the working

time. The macroscopical structure of char layer showed this flame retardant had two work processes, swollen and shrunk, the second

process made char layer more compact,The ABS composites SEM photograph after completely combustion showed that two-stage flame

retardant would form compact char layer when mass fraction was 30% or 20% ,and this endow ABS good flame retardancy.
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Tab.1 Effect of flame retardant on ABS systems

AT B %
jriv=s Lol UL-9%4
ABS APP PETA PA6T PPTA £I#

1 70 24.00 6.00 — — — 29 V-0
2 70 22.50 7.50 — — — 30 V-0
3 70 20.00 10.00 — — — 28 V-1
4 70 20.50 7.50 — — 2.0 31 V-0
5 75 18.75 6.25 — — — 26 TR
6 75 16.75 6.25 — — 2.0 29 V-0
7 80 13.00 5.00 — — 2.0 26 V-2
8 70 22.50 — 7.50 — — 26 V-2
9 70 24.00 — 6.00 — — 27 V-2
10 70 25.00 — 5.00 — — 28 V-1
11 70 23.00 — 500 — 2.0 29 V-0
12 75 20.83 — 4.17 — — 26 ToEH
13 75 20.83 — 417 — 2.0 27 V-1
14 8 16.70 — 3.33 — 2.0 25 e
15 70 24.00 — — 6.00 — 24 TCELR
16 70 22.50 — — 7.50 — 24 T
17 70 20.50 — — 7.50 2.0 28 V-0
18 75 16.75 — — 6.25 2.0 27 V-0
19 80 13.00 — — 5.00 2.0 25 V-1
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Effect of ts flame retardant on ABS systems

R o %
e LOI UL-94
ABS  APP  PETA  PPTA 4%

Tab. 1

1 70 16.875 5.625 1.500 6.000 30 V-0
2 70 16.875 5.625 1.875 5.625 30 V-0
3 70 16.875 5.625 2.500 5.000 32 V-0
4 70 16.875 5.625 3.750 3.750 31 V-0
5 70 16.875 5.625 5.000 2.500 28 V-0
6 70 16.875 5.625 5.625 1.875 29 V-0
7 70 16.875 5.625 6.000 1.500 27 V-1
8 70 11.250 3.750 5.000 10.000 30 V-0
9 70 15.000 5.000 3.330 6.670 32 V-0
10 70 18.000 6.000 2.000 4.000 34 V-0
11 70 18.750 6.250 1.670 3.330 32 V-0

12 70 7.500 2.500 6.660 13.330 28 V-0

13 70 5.625 1.875 7.500 15.000 27 V-0
14 70 4.500 1.500 8.000 16.000 25 V-0
15 75 15.000 5.000 1.660 3.340 30 V-0
16 80 12.000 4.000 1.330 2.660 27 V-0

17 85 9.000 3.000 1.000 2.000 25 V-2
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