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ABSTRACT High intensity ultrasound has been applied to a series of poly(ethylene
oxide) (PEO)/water systems having different molecular weights of PEO. Major interest was
focused on the effect of ultrasonic wave on the melt viscosity, chemical structure and thermal
properties of PEO. The expected role of ultrasound used in this study was to generate
macroradicals of PEO chains by the formation and subsequent collapse of bubbles. It was
found that the melt viscosity and chemical structure of PEO change significantly depending
on the sonication time. For the prolonged sonication, PEO chains were significantly degraded
and new end groups were formed by the interplay of various radical species. When the
molecular weight of PEO was relatively higher, the crystallization rate was decreased and the
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intensity of the melting peak was reduced.
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Figure 1. Sonochemical apparatus(Suslick reactor)
(1. Power supply 2. Piezoelectric transducer 3.
Titanium horn 4. Collar & O-rings 5. Gas
inlet/outlet 6. Vessel 7. Reaction Solution).
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Figure 2. Effect of sonication time on the melt
viscosities of PEO: (a) My = 100000, (b) My =
200000, and (c) My = 300000.
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' Figure 3. FTIR spectra for pristine PEO and
sonicated PEO (Mw = 100000, sonication time =
30 min).
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Figure 4. Summary of possible reaction mechanisms during ultrasonic irradiation in PEO/water solution.
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Figure 5. Effect of ultrasonic irradiation on the
melting behavior of various PEO's.
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Figure 6. Effect of ultrasonic irradiation on the
isothermal crystallization behavior of various
PEO's (Tc=47 ).
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