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V-0 2, EHET E HmK P, THR Fo-F 34 27 S0K 6 A ARMK T 26 FAME ABS 3XAF, X 5ug A LUK 7 6947 46 5 88 Aw
S fRiE AR K% &, DBDPE f» BEO #1455 #8i8 B% , TBBA 4144 5 fig FLAK 122 o i ik 4k, BN #9404 5
f#%:% % % T TBBA,1&T DBDPE #= BEO, /iy 4 fif i 54 TBBA% , Fr A H AR A ILAY FLIRACR St
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Combustion Behaviors and Thermal Behaviors of Different Bromine Flame Retardants in Flame Retardant ABS

Liu Xinxin, Ye‘Nanbiao, Zheng Yiquan, Chang Huan, Su Yujun, Zhu Xiumei
(National-certified Enterprise Technology Center, Kingfa Science and Technology Co. , Ltd. , Guangzhou 510520, China)

Abstract : Four different bromine flame retardants such as 1,2-bis(pentabromophenyl)ethane (DBDPE), brominated epoxy
(BEO), tri(tribromophenyl) cyanurate (BrN), and tetrabromobisphenol A (TBBA) with the same 10% (mass fraction) bromine were
compounded with antimony trioxide, and they were used to blend with acrylonitrile-butadiene-styrene plastic (ABS) for preparing
flame retardant ABS materials. The relationship between the combustion behaviors of the flame retardant ABS materials and the ther-
mal behaviors of the flame retardants was studied. The results show that, when the thickness of sample is 1.5 mm or 2 mm, the ver-
tical combustion flame retardant grade of the ABS sample with DBDPE or BEO only reaches V-2, and in the cone calorimetry test,
the heat release rate (HRR) and total heat release (THR) in the early stage of combustion are higher than those of the ABS sample
with BrN or TBBA. The flame retardant grade of ABS sample containing TBBA with 1.5 mm thickness can reach V-0, but the HRR
and THR are higher than those of other flame retardant ABS. The flame retardant grade of ABS sample containing BrN with 1.5 mm
thickness can reach V-0, and the HRR and average effective heat of combustion are lower than those of other flame retardant ABS.
The results have a great relationship with the initial decomposition temperature and decomposition rate of the four flame retardants.
The initial decomposition temperature of DBDPE or BEO is higher, the initial decomposition temperature of TBBA is lowest, but
the decomposition rate of TBBA is fast, the initial decomposition temperature of BrN is higher than that of TBBA and lower than that
of DBDPE or BEO, but the decomposition rate is slower than that of TBBA, so the comprehensive flame retardant effect of BrN is
best.

Keywords : acrylonitrile-butadiene-styrene plastic ; brominated flame retardant ; vertical combustion ; cone calorimetry
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% (DBDPE) . I L. ¥R 4 (BEO) ., 7 1{ =8 (BrN). IY
TR A (TBBA) AT HFFE X L, 3X PUFR AR IR FR
FEIAFRIZERHAR ABS HhEfR AR B, BEAYE RE
U EREA AR BN R SER 2R & 2 TR
FBHBEFIXT ABS HEATREIA , W AN [R] 52 B A Ay o 1L
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AL T B H R, DUTITRE 1 SRSk BB HS 0 Ui
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PR3 BrN FIl TBBA FY ABS ZHHLH BT I A BEAABICR:

F 1 FEEEREBIMFIRIR ABS ik E EIE TR

LA P iR/ mm
1.5 2 3
% t/s,t,/s
[HER 43 NR NR NR
DEDPE t/s b,/ 1.0,9.4 08,148 1.0,3.0
BHIA 52 V-2 V=2 V-0
BEO t/s, /s 153,50 222,256 0.8,4.6
[HER 373 V-2 V-2 V-0
BN t/s b,/ 0.6,1 0.6,0.7 0.7,0.7
BHIA 52 V-0 V-0 V-0
TBBA t/s, /s 0.6,0.7 0.6,0.7 0.7,0.5
BHA 52 V-0 V-0 V-0

1 NR FREA %,
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7 458.4 105 289.2 17.3 40.3 0.04 1.02 1120.6

DBDPE 235.6 70 143.0 10.1 20.8 0.08 0.51 20177

1.5 BEO 218.7 80 138.6 102 20.4 0.09 0.55 2092.8
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3 BEO 3314 155 186.6 9.7 37.7 0.08 0.52 38347

BrN 323.0 170 157.6 8.6 345 0.08 0.45 3869.1

TBBA 280.6 165 159.6 9.7 38.0 0.07 0.44 3661.7
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