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An overview of the research collaborations among the laboratories involved in 
Working group 4: Electrochemistry with ultrasound and with other laboratories in the 
COST action D32 is presented.  Different subjects have been studied: (i)Environmental 
applications as the sonochemical degradation of perchloroethylene[1] and 
trichloroacetic acid [2], the sonochemical and sonoelectrochemical deposition of iron 
nanoparticles for the sonoelectrochemical degradation of tricloroactetic acid [3], (ii) 
sonochemical and sonoelectrochemical reactor design [4] providing electrochemical 
probes for the characterization of the utrasound field in the resonant cavity [5] and also 
further progress in the modelling [6], (iii) synthesis applicantions as the 
sonoelectrochemical synthesis of hydrogen peroxide [7] and oxidation of Benzonitrile to 
Benzamide [8], (iv) characterization and development of focused or plane high 
frequency transducers [9] and (v) physicochemical aspects  of the influence of the 
cavitation field in the electrode processes [10] or sonoelectrochemical behavior of thin 
films [11].  In addition, microwave activation of electrochemical proceses has been also 
analyzed inside of the working group [12] analyzing the thiourea[13] and glucose[14]  
electrooxidation.  A main part of the work developed has been carried out in 
collaboration not only with laboratories inside of the Working Group 4 but also with 
laboratories from other Working groups inside of the COST action D32.  Several 
interesting results and conclusions can be pointed out from the work developed in these 
collaboration, listed below: 

 
• The sonochemical degradation of PCE at high frequencies follows a multipath 

mechanism providing as major products Cl- and CO2/CO.  However, it has been 
detected not only non-hydroxylated compounds, reported routinely in literature, 
but also hydroxylated compounds, being them (chloroacetic acids) the second 
group of major products. 

• The application of ultrasound during electrosynthesis of hydrogen peroxide was 
found to enhance both the cumulative concentration of hydrogen peroxide and 
the current efficiency of the process. The current efficiencies of ca. 60% were 
reached with the application of ultrasound in solutions of pH 10, where the silent 
electrochemical synthesis had current efficiency of 20% or less.  

• Simulations of jacketed sonoreactor using a linear acoustic model accounting for 
the vibrations of the solid walls have shown that the interface between the liquid 



and the solid walls cannot be correctly represented by the simple approximation 
of either infinitely soft, or infinitely hard boundaries.  Indeed, the vibrations of 
the solid walls induce a significant coupling between the reacting liquid and the 
cooling liquid, which may therefore undergo cavitation. 

• The measurement of temperature increase inside irradiated samples provides 
semi-quantitative information on intensity distribution inside the sample, useful 
for polymer film irradiation. Accurate determination of the quantity of energy 
received by a sample during an irradiation is a fundamental operating parameter. 
The wave absorption mechanism description inside samples shows that it will be 
very difficult for flat transducers to act on the surface. This enhances the interest 
of focused transducers which may have better localisation of energy distribution. 
 
 
Further work in specific research line is in progress as a consequence of the 

active collaboration among the laboratories involved. 
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