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 Sonoelectrochemistry is nowadays an active area of research. Several studies 
[1,2] show that ultrasounds can improve the behavior of electrochemical reactions and 
techniques [3]. In this paper we have studied the effect of ultrasounds upon the 
electrodeposition of lead dioxide from lead(II) nitrate in acidic  medium. 
 Figure 1 shows chronoamperometric curves of deposition of PbO2 onto 
polyoriented monocrystaline platinum electrode for two potential steps of different 
amplitude under silent and ultrasonic conditions.. Both curves are similar showing small 
influence of the ultrasounds on the deposit of PbO2 on platinum. 
 Figure 2 shows chronoamperometric curves of deposition of PbO2 onto glassy 
carbon electrode for two potential steps of different amplitude under silent and 
ultrasonic conditions. A clear influence on the shape and current density values of the 
existence of ultrasounds can be observed. The current density is higher and the curves 
shift to low times in the presence of the ultrasounds, showing a strong decrease of the 
induction time. 
 SEM results of polished and sonicated glassy carbon surfaces provide evidence 
that no physical damages of the surface is observed in our sonication conditions. Thus, 
the ultrasounds must cause a change on the mechanism of the deposition. In this regard, 
it is widely admitted that the first step of the electrodeposition is the generation of OHads 
species [4]. On the other hand, the effects of ultrasound on glassy carbon electrode 
surfaces have been investigated by several authors [5] and changes in the activation of 

the surfacehas been observed. The reactions between OH⋅, derived from the sonolysis of 
water, and the carbon surface have been pointed out as a cause of this phenomenon [6]. 
So, this increase of rate of the lead dioxide electrodeposition under ultrasound 
conditions can be attributed to modifications of the carbon surface by OH radicals 
formed by the sonolysis of water. 
 Electrochemical experiments were performed in a typical all-glass two-
compartment voltammetric cell placed just over the transducer of a Selecta comercial 
ultrasonic bath. The cell was inmersed in such a way that the level of both liquids ( bath 
and electrolyte ) was the same. The separation distance between the transducer and the 
electrode surface was 6 cm. Thermostatting of de system was acomplished at a constant 
temperature of 25 ºC. 
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Figure 1. Chronoamperometric curves resulting from potential steps at a polyoriented 
platinum electrode for PbO2 deposition in 1M HNO3 + 0.1M Pb(NO3)2, (a) under silent 
conditions, (b) under ultrasonic conditions. 
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Figure 2. Chronoamperometric curves resulting from potential steps at a glasy carbon 
electrode for PbO2 deposition in 1M HNO3 + 0.1M Pb(NO3)2, (a) under silent 
conditions, (b) under ultrasonic conditions. 


