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The characterization of the behaviour of sonoreactor: in order fo identify the actives zones is very important, so chemical and physical effects generated by the cavitation can be determined. Spatial
distribution of effects generated by the application of an witrazound field become: important in the efficient design and scale-up.

Ultrasound field emitted by a sonoreactor supplied by Undatim have been characterized wsing classical method such as alumininm fod analysis, thermal distribution anabvsis, Fricke reaction and
vodine cxidation. Moreover two electrochemical probe have been used, the redox systein bazed on Fe{CN)," anion reduction and the process of lead dioxide electrodepocition.

2.- Numerical Simulations.
Linear wave propagation and scattering in o quiescent inhomogensow: media can be described
with the wave equation 1 613’
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where P s the acoustic prewmre, p is the demsity and < i3 the speed of the :ound The
transducer svstem nsed in ubtrasound worls at certain frequency o it is natural fo conzider
case when preszure P is time harmonic. In fime harmonic case
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where spatial variable r = 1{x, ¥, z) and @ i+ the anzular frequency. The space dependent part

of the pressure is the solution of the Helmholtz equation
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where « is the wavenwmber (k= Infc) and fis the frequency of the field. The limitations of the u ‘J I
model are it doe: not fale info account nonlinear wave propagation and the :
generation of transversal elastic waves (shear waves).
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oumerical methods, The standard appreach is the low-order finite element method.

3.- Lead Dioxide Elech

Lead dioxide electrodeposition shows a complex mechanismn with several stages. First stage is related to the adzorption of hidroxil radicals under electrode surface. Since the application of ultrasound
field generates hidroxil radicals, the process will be strongly influenced by the presence of an ulirasound fisld.
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It has been studied the effect of the application of an ultrasound field under the process of lead dioxide electrodeposition. Fotential step experiments, obtained under cry:tallization overpotential,
show lead dioxide electrodeposition is favoured in the presence of ultrasound moreover can be observed a strong influence of the irradiation power amplitude in the electrocristallization process.
This effect it related with the generafion of hidroxil radicals developed during the water sonolysiz. Experimental curves can be fitted to a :imple progressive tridimen:ional nucleation and crystal
growth model. This model provides linetic parameters characteristic of the electrocrystallization process. Table 1 shows the liwetics constants: t, induction fime, j,. current den:ity at induction
time, N, A, nucleation constant and Iz, growth constant obfained from the mathematical approximations. As vou can see in table I nucleation constant depend of the oltrazonic amplitude, however
srowth constant doesn 't vary with the ultrazonic ampitude. These experiments have been carried out at 201:Hz of frequency. More worl: iz in progress using a sonoreactor of 300kHz.
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Ultrasound are widely wied waste treatment due cavitation produce: highly reactive oxidizing species in water. These radical: can oxidize organic p such as ic compounds in dilute agueous
solutions. Chlorinated organic comp suchas dichl h trichlor and p thylene are nzed as solvent in large industry. Theze organic compounds are toxic and harmful to buman

health and the environment, moreover are persiztent in the environment and can be b‘mh&n down to another compound which are hazard to the ozone layer. Removal of thexe compound: from water is not easy.
In the literature tanbefnn.n.d some methods of removal bat all have their own limitations. Currently in our laboratory it has siudied the percloroethylens remove using sonochemical metheds. The variables to
study were nltrazonic amplitude and frequency. In these preliminary experiments aqueous :olutions of perchloroethylene was irradiated with 201:Hz ultrasonic waves in a vonochemical reactor at 20°C, further
experiments will be carried oot using 300kHz.

Thus, first experiments shows perchloroethylene under ultrasound i completely dehalogenated | almost the chlorine originally present as perc was recovered as chloride ion at the end of the experiment. Percent
destruction in this conditions is close fo 85%0 _In view of the first resulf, the sonochemical treatment appears to be efficient for the destruction of this compound.

In the future it will be studied perchloroethylene decompo:ition using electrochemical and sonocelectrochemical method:.




