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Preparation and Properties of ABS/Waste PCB Epoxy Resin Composites
Xu Hao, Hu Peng, Peng Xianghong, Cai Shaojun
(School of Optoelectronic Materials & Technology ,Jianghan University, Wuhan 430056, China)

Abstract : Epoxy resin (EP) nonmetal powders from waste printed circuit boards (abbreviation waste EP) were added into
acrylonitrile-butadiene-styrene plastic (ABS), the ABS/waste EP composites were prepared by melt blending. Maleic anhydride
grafted ABS (ABS-g-MAH) was prepared by reactive extrusion. Fourier transform infrared spectroscopy was used to prove the
successful preparation of ABS-g-MAH. Then, ABS-g-MAH as a compatibilizer was added into ABS/waste EP composites, and the
tensile properties, bending properties, impact properties, hardness , thermal stability and microstructure of the composites were tested
and characterized respectively. The results show that when no compatibilizer is added, with the increase of EP content, the tensile
strength of ABS/waste EP composite first increases and then decreases and the bending strength increases, but the elongation at
break, notched impact strength and hardness of ABS/waste EP composite decrease significantly compared with pure ABS. The
comprehensive mechanical properties of the composites are obviously improved with the modification of EP and the effect of
compatibilizer. Compared with pure ABS, the tensile strength, bending strength and hardness of ABS/waste EP composite with 10
phr ABS-g-MAH and 30 phr EP are increased by 19.1%,21.6% and 12.2%, respectively. The addition of EP generally reduces the
initial decomposition temperature of ABS/waste EP composite, but the temperature is still higher than 350°C. The influence of ABS-
g-MAH on the thermal stability of the composite is relatively small. It is found by scanning electron microscopy that the compatibil-
izer can improve the compatibility between ABS and the glass fiber in EP powders, and made the glass fiber distribute in ABS more
evenly.

Keywords : waste printed circuit boards ; waste epoxy resin ; acrylonitrile-butadiene-styrene plastic ; compatibilizer ; blend-

ing modification
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