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Abstract: The effect of high-intensity ultrasound on blends of polyolefin elastomer (POE) and polystyrene (PS) was
investigated. The POE/PS blend was prepared using a melt mixer equipped with an ultrasonic irradiation device, and the
rheological behavior, mechanical properties, morphology, spectroscopic analysis were evaluated using a rheometer, uni-
versal testing machine (UTM), scanning electron microscope (SEM), and infrared spectrometer (IR), respectively. The
physical properties of the blend varied according to the sonication time, and when the ultrasound was irradiated for 10
seconds, the mechanical strength showed a marked increase. This was judged to be because the copolymer generated by
high-intensity ultrasound improved the interfacial adhesion between the phases in the POE/PS blends. Through this, it
is thought that only a short time irradiation of high-intensity ultrasound to the immiscible POE/PS blends will be very
helpful in improving the mechanical properties.

Keywords: polyolefin elastomer, polystyrene, in-situ compatibilization, ultrasound-assisted, mechanical property.
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Table 1. Physical Properties of PS and POE

Density T, or T,
Polymer  Grade Compan M.IL LS
Y Py (g/mL) ()
GPPS LG ., ‘
PS 20HRE Chemical 1.05 60 Ty 94
pop  PXACT  Exxonmobil a0, 350 7.9

8203 Chemical
“Under load 5 kg at 200 C. *Under load 2.16 kg at 190 C.

—PCHz-CHZ CH,—CH
X
CHS(CH2)4éH2 .

(a)

T& it

(b)
Figure 1. Chemical structure of the materials used in this study: (a)
POE; (b) PS.

F7F AAIglo] ARkt

ZZOE 71XIst DEX SHES| FH|. Ay =
Zi2Ed Y AREE7] el 50 T JAgAz7oA FHAa
12417 AZ31 T} 8§ &7 7](Haake Reocord 9000, 5%)
£ ol&ste] ZElSu¥ dekiEr/ZE|2EH(POEPS) X
ZH1E 100/0, 90/10, 80/20, 60/4022 3} &%= 200 C, 2
E] 23] = (rotor speed) 79 rpmollA] 20 7+ & TE 2
=3 71Rle] a3 AR flEl 88 7)o 259 7t
Z1 ] (1500 W, Sonics, tieH1=HE F2Felal &8 AJ2F &
123 7380 e o 2595 7RISt 259k Fakre
20 kHz, B2 on/off B]E 732 3193 289 714 A|7ke
0, 10, 30, 60, 120, 180%= WSIA|7|H EHsIGict & A+
of|A] A3 8§ E7719] JHEEE Figure 29 EASFAATE
Z59E 7RG e T AFEE flsle] B 50 TellA
A 1247 o) JFoE Az

RS HE. EJ=9] rxds 2398 7S &
Ao Hx Hels 2Abs7] 9184 Al 25 mm B3 O
2~ F(parallel plates)”t F2€ 25 @ P E(ARES, TA
Instrument, 7]=1)E A8 TE 25314 (angular frequency)
W= 0.1-500 radss, strain 10%, T12~27F 7178 1.2 mm
ATt

AN §Y. Sd=9 A AFHS 7HE 4=
(Carver Laboratory press, P|=7)& AM-3IaL EdE 4] 2
& 200 CollX 3E7F FAI5k] 23] 854171 §- 86 tond]
o= 9fF Ax sINTh ERES 1Y 5442 wsAIE7]

o,

@71
)

Polym. Korea, Vol. 47, No. 6, 2023



752 we

Ultrasonic

horn
Heater

I Ay
Rotor Polymer melt

Figure 2. Melt mixer equipped with ultrasonic device.
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Figure 3. Complex viscosity vs. angular frequency of PS (solid
symbols) and POE (open symbols) at different temperatures.
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Figure 4. Viscosity ratio vs. temperature at different angular fre-
quencies.
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Figure 5. Tensile strength and elongation at break vs. PS content of
the POE/PS blends.
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Figure 6. Complex viscosity vs. angular frequency of the POE/PS
(90/10) blends at different sonication times.
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Figure 7. Complex viscosity vs. sonication time of the POE/PS
(90/10) blends at different angular frequencies.
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Figure 8. Tensile strength vs. sonication time of the POE/PS blends
at different PS contents.
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Figure 9. Elongation at break vs. sonication time of the POE/PS
blends at different PS contents.
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30 s; (d) 60 s; (e) 120 s; (f) 180 s.
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Figure 12. ATR spectra of the POE/PS (60/40) blends at different
sonication times.
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