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Fig.1 The SEM images of CuO particles before and after coating
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Fig.2 Rate of heat release and total heat release profiles of the samples ABS and FR-ABS
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Table 1 RHR, THR, TTI and FPI values of ABS treated with flame retardant (FR)

Rate of heat release, peak

Total heat release,

Time to ignition

Sample Flame retardant value (KW/m?) maximum (MJ/m?) ©) Fire propagation index

ABS 508.8 101.3 45 0.088

FR-ABS CuO microcapsules 4034 96.3 59 0.146

Change (%) 20 5 -31 —66
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Fig.4 Smoke production rate profiles of the samples
ABS and FR-ABS

L @
0.4 ——ABS
P e FR-ABS
2 03
Ee) L
=
- 02+
Q2
s L
o
o 01r
0.0 -
0 100 200 300 400 500
Time (s)

5 FEhh ABS Fil FR-ABS ) it o' rfi A7 i 2%
Fig.5 Specific extinction area of smoke profiles of
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Fig.6 CO and CO, yield profiles of the samples ABS and FR-ABS
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Table 2 TG and DTG parameters of ABS and ABS treated with FR
Sample Flame retardant T,(C) Tm (C) Char yield in TG (%) E, (kJ/mol) R
ABS - 360 400 7.6 151 -0.9994
FR-ABS CuO microcapsules 395 420 34.8 172 —0.9991

Note: T, is temperature of initial decomposition, Tr, temperature of maximum rate of decomposition, E,, energy of activation, and R relative factor.
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Fig.8 Plots of In(Iny™) vs. T~* for decompositions of the samples ABS and FR-ABS
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CONE Measurement and Thermal Degradation of ABS Treated with CuO Microcapsules

LI Gui-fen, FANG Kun

(Department of Resources and Environmental Engineering, North China Institute of Science & Technology, Sanhe, Hebei 065201, China)

Abstract: Thermal behavior and flame retardance of acrylonitrile—butadiene—styrene (ABS) containing CuO microcapsules were
determined by TG, DTG and CONE measurements. Activation energy for the degradation of samples was obtained using the Broido
method. The results show that for the degradation of ABS containing CuO microcapsules, heat, smoke, CO and CO, releases are
decreased, which indicates that the CuO microcapsules have good flame retardance and smoke suppression effects on ABS. The
activation energy of ABS containing CuO microcapsules for thermal decomposition is increased by 21 kJ/mol, which shows that the CuO
microcapsules increase the stability of ABS and make its decomposition more difficult. Simultaneously, the char yield is increased by
27.2%, which shows that the CuO microcapsules catalyze carbonization of ABS and decrease flammable gas in the decomposition of
ABS.

Key words: ABS; TG; decomposition; CONE; flame retardant; CuO microcapsules



