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Thin film nanostructured lead dioxide (NLD) electrodeposition in the presence of PVP: phase, morphology, and electrochemical
study
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Several studies have been done on synthesis of lead dioxide which shows tremendous effect of morphology on different applications [1,
2] . The morphology of lead dioxide synthesized depend on various factors such as kind of substrates[3], the electrochemical method
used[4] and deposition conditions including use of additives such as surfactants[5]. The different morphologies of NLD were
investigated by means of variation in polyvinylpyrrolidone (PVP) concentration and the relationship between the morphology of the lead
dioxide and performance of lead acid battery was investigated. The synthesis of lead dioxide was done under constant current density on
Ti substrate from solutions containing Ph(NO3)2, NaF and HCIO4 at different percents of PVP. Cyclic voltammetery (CV), charge-
discharge tests was used for evaluation of electrochemical behavior of system. Atomic force microscopy (AFM), Scanning electron
microscopy (SEM), and X-ray diffraction (XRD) was used for characterization of morphology and roughness and phase composition.
XRD results showed that all samples were composed of B-PbO2 and u-PbO2. According to the galvanostatic charge-discharge tests,
synthesized sample in the presence of 3% PVP showed good result. Based on SEM images, electrodeposited PbO2 at the presence of 3%
PVP has uniform shape and size of the particles is between 20-60 nm. Roughness of the optimized sample is obtained 22 nm. The

voltamogrames of the samples show two anodic peaks that relate to B-PbO2 and a-PbO2.
Reference

[1]J. Wang, X. Li, L. Guo, X. Luo, Appl, Surf. Sci., 254 (2008) 6666-6670.

[2] 5. Ghasemi, M.F. Mousavi, H. Karami, M. Shamsipur, 8.H. Kazemi, Electrochim. Acta, 52 (2006) 1596-1602.

[3] 5. Ghasemi, M.F, Mousavi, M. Shamsipur, Electrochim. Acta, 53 (2007) 455-467.

[4] P.K. Shen, X.L. Wei, Electrochim. Acta, 48 (2003) 1743-1747.

[5] M. Ghaemi, E. Ghafouri, J. Neshati, J, Power Sources, 157 (2006) 550-562.

Chemistry, our life, our future 465



