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The binary Ti02-Ru02 oxide is 
well-known constituent of the activated 
titanium anodes (ATA), crucial for their 
excellent electrocatalytic properties. 
There are efforts to improve the oxide 
synthesis procedure for highly control
lable structural and consequently elec
trochemical performances of AT A coat
ings. Novel synthesis of sub-micron
-sized binary oxide particles in the Ti02 
core- Ru02 shell form (60 at.% Ru) was 
achieved by ultrasonic spray pyrolysis 
method. Basic electrochemical pro
perties of the obtained Ti02-Ru02 pow
ders were investigated in its form of a 
thin layer on glassy carbon deposited 
from the water suspension of synthe
sized powder. The methods used to 
clarify the porous layer properties upon 
subsequent thermal treatment in air, as 
required for the formation of AT A coat
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Fig. 1. CVs ofTi02@Ru02 synthesized by ultrasonic 
spray pyrolysis and subsequently dried (120 °C, 24 h) or 

annealed (450 °C, 30 min); I M H2S04, 50 mV/s. 

ing or supercapacitor formation, were cyclic voltammetry (CV) and electrochemical 
impedance spectroscopy (EIS) in acid solution. Fig. 1 presents the CVs of the 
synthesized oxide and the effects of subsequent drying or annealing on CV currents. The 
shape of CVs is typical for pure Ru02 with proton-assisted redox transition response, 
which indicates successful core- shell structure formation . The CV shape of as-syn
thesized and dried Ti02@Ru02 is mimicking that of hydrated Ru02, whereas the 
annealing produces the CV response of rutile structure. The subsequent thermal treat
ment causes the decrease in CV currents. The results are comparable to CV response of 
commercial hydrated Ru02; however, the decrease in CV currents upon drying is less 
pronounced for the synthesized sample due to the placement of activeRu02 on Ti02 
core. It appears that the core is able to supply active 0 sites for good proton conductivity 
of the dried Ru02 in the shell. 

Key words: electrochemically active metal oxides, activated titanium anodes, 
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