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Abstract: The effect of ultrasound on the blend of recycled acrylonitrile butadiene styrene copolymer (ABS) and recycled
polyethylene terephthalate glycol-modified (PETG) was investigated. The r-ABS/r-PETG (50/50) blend was prepared
using a melt mixer equipped with an ultrasonic device, and the thermal and mechanical properties and the morphology
were investigated using differential scanning calorimeter (DSC), universal testing machine (UTM), scanning electron
microscope (SEM), atomic force microscopy (AFM), and attenuated total reflection (ATR). The properties of the son-
icated blends were changed according to the sonication time. The tensile strength distinctly increased even when the ultra-
sonic wave was irradiated for 15 seconds. This increase is thought to be due to the improved interfacial adhesion by the
copolymer of recycled ABS and recycled PETG generated by sonication.

Keywords: recycled acrylonitrile butadiene styrene copolymer, recycled polyethylene terephthalate glycol-modified,
ultrasound, in-situ compatibilization.
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Figure 1. Chemical structures of materials used in this study: (a)
ABS; (b) PETG.
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Figure 2. Melt mixer equipped with ultrasonic device.
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Figure 3. DSC thermogram of r-ABS/-PETG blends.

Table 1. Glass Transition Temperatures of r-ABS/r-PETG Blends

-PETG T, (°C)
Code
content (Wt%) r-ABS phase r-PETG phase

GO 0 1104 -
G30 30 109.9 78.3
G50 50 112.9 82.3
G70 70 111.8 80.8
G100 100 - 852
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Figure 4. Shear viscosity versus shear rate of r-ABS and r-PETG at
different temperatures.
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Figure 5. Viscosity ratio versus temperature at different shear rates.
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Figure 6. Effect of ultrasound irradiation on the compatibility of
G50.
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Figure 7. Complex viscosity versus sonication time of G50 at dif-
ferent angular frequencies.
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Figure 9. SEM photographs of fractured surface of G60 (x1000).
The sonication times are (a) 0 sec; (b) 15 sec; (b) 60 sec; (d) 300
sec.
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Figure 10. Roughness of molded surface versus sonication time of
G50.
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Figure 11. ATR spectra of r-ABS, r-PETG, G50 with and without
sonication.
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