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Electrochemical oxidation of aspirin on PbO, electrode
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Abstract
The PbO,-based electrode was obtained by electrodeposition on the titanium plate surface. The
structure and morphology of PbO,-based electrode samples obtained by deposition on the titanium plate
surface using scanning electron microscopy and X-ray diffraction analysis were investigated. The surface of
the titanium plate is covered with a continuous layer of lead dioxide. The study of the electrochemical
oxidation of aspirin on a Ti/PbO, electrode was carried out using cyclic and linear voltammetry. The oxidation
of aspirin molecules on Ti/PbO, electrode occurs at high potentials with the maximum current at 2.0 V. It has
been shown that the concentration has practically no effect to the rate of the process of electrochemical
oxidation aspirin. The effect of the current density top the efficiency of electrochemical oxidation of aspirin
on is studied. The maximum degree of aqueous aspirin solutions purification is observed at a current density
of 0.3 A/cm’. With an increase in the current density from 0.01 to 0.3 A/cm’ the degree of aspirin solution
purification increases almost in a straight line, from 81 to 98%. The characterization of aspirin solutions
before and after electrolysis was carried out using the UV-Vis absorption spectrometry. After electrolysis for
two hours, the aspirin in solution is absent, which is expressed by a decrease in absorption on spectra at the
330 nm. During electrolysis within 2 hours, the absorption peak disappears almost completely, which is

associated with the complete oxidation of aspirin molecules.

References

[1] A. Carucci, G. Cappai, M. Piredda. Biodegradability and toxicity of pharmaceuticals in biological
wastewater treatment plants. J. Environ. Sci. Health Part A. 2006. Vol.41. No.9. P.1831-1842.

[2] N. Nakada, T. Tanishima, H. Shinohara, K. Kiri, H. Takada. Pharmaceutical chemicals and endocrine
disrupters in municipal wastewater in Tokyo and their removal during activated sludge treatment. Water
research. 2006. Vol.40. No.17. P.3297-3303.

[3] T.A. Ternes, A. Joss, H. Siegrist. Peer Reviewed: Scrutinizing Pharmaceuticals and Personal Care
Products in Wastewater Treatment Environ. Sci. Technol. 2004. Vol.38. P.392A-399A

[4] Z. Moldovan. Occurrences of pharmaceutical and personal care products as micropollutants in rivers
from Romania. Chemosphere. 2006. Vol.64. No.11. P.1808-1817.

[5] M.A. Oturan, J.J. Aaron. Advanced Oxidation Processes in Water/Wastewater Treatment: Principles and
Applications. A Review. Crit. Rev. Environ. Sci. Technol. 2014. Vol.44. No.23. P.2577-2641.

[6] A.B.Isaev, M.A. Alieva, and A.Kh. Idrisova. Oxidation of azodye Direct Black 22 by Fenton and photo-
Fenton processes. Butlerov Communications. 2018. Vol.53. No.2. P.104-110. DOI: 10.37952/ROI-jbc-
01/18-53-2-104
M. Klavarioti, D. Mantzavinos, D. Kassinos. Removal of residual pharmaceuticals from aqueous
systems by advanced oxidation processes. Environment international. 2009. Vol.35. No.2. P.402-417.

[7] E. Brillas, C.A. Martinez-Huitle. Decontamination of wastewaters containing synthetic organic dyes by
electrochemical methods. An updated review. Appl. Catal. B. Environ. 2015. Vol.166-167. No.5. P.603-643.

[8] I Sirés, E. Brillas, M.A. Oturan, M.A. Rodrigo, M. Panizza. Electrochemical advanced oxidation
processes: today and tomorrow. A review. Environmental Science and Pollution Research. 2014. Vol. 21.
No.14. P.8336-8367.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2019. Vol.58. No.4. 85



Full Paper Z.M. Alimirzaeva, R.V. Ilkanaev, A.B. Isaev, and K.R. Akimova

[9]

[10]

86

B.R. Babu, P. Venkatesan, R. Kanimozhi, C.A. Basha. Removal of pharmaceuticals from wastewater by
electrochemical oxidation using cylindrical flow reactor and optimization of treatment conditions. J.
Environ. Sci. Health Part A. 2009. Vol.44. No.10. P.985-994.

A.L. Giraldo, E.D. Erazo-Erazo, O.A. Florez-Acosta, E.A. Serna-Galvis, R.A. Torres-Palma.
Degradation of the antibiotic oxacillin in water by anodic oxidation with T1/IrO, anodes: evaluation of
degradation routes, organic by-products and effects of water matrix components. Chemical Engineering
Journal. 2015. Vol.279. P.103-114.

D. Rajkumar, K. Palanivelu, N.ohan, (). Electrochemical oxidation of resorcinol for wastewater
treatment using Ti/TiO,-RuO,-IrO, electrode. J. Environ. Sci. Health Part A. 2001. Vol.36. No.10.
P.1997-2010.

H. Guocheng, L. Zheng, W. Yongliao. Preparation and application of pharmaceutical wastewater
treatment by praseodymium doped SnO,/Ti electrocatalytic electrode. Journal of Rare Earths. 2008.
Vol.26. No.4. P.532-537.

Y. He, X. Wang, W. Huang, R. Chen, W. Zhang, H. Li, H. Lin. Hydrophobic networked PbO, electrode
for electrochemical oxidation of paracetamol drug and degradation mechanism kinetics. Chemosphere.
2018. Vol.193. P.89-99.

C.A. Martinez-Huitle, S. Ferro. Electrochemical oxidation of organic pollutants for the wastewater
treatment: direct and indirect processes. Chem. Soc. Rev. 2006. Vol.35. P.1324-1340.

L. Szpyrkowicz, F. Zilio-Grandi, S.N. Kaul, A.M. Polcaro. Copper electrodeposition and oxidation of
complex cyanide from wastewater in an electrochemical reactor with a Ti/Pt anode. Ind. Eng. Chem.
Res. 2000. Vol.39. No.7. P.2132-2139.

Q. Huang, S. Deng, D. Shan, Y. Wang, B. Wang, J. Huang, G. Yu. Enhanced adsorption of diclofenac
sodium on the carbon nanotubes-polytetrafluorethylene electrode and subsequent degradation by
electro-peroxone treatment. J. Coll. Interf. Sci. 2017. Vol.488. P.142-148.

R. Jain, N. Sharma, K. Radhapyari. Electrochemical treatment of pharmaceutical azo dye amaranth
from waste water. J. Appl. Electrochem. 2009. Vol.39. No.5. P.577-582.

N. Rabaaoui, M.S. Allagui. Anodic oxidation of salicylic acid on BDD electrode: variable effects and
mechanisms of degradation. J. Hazard. Mater. 2012. Vol.243. P.187-192.

M. Weng, M. Huang. Electrochemical Oxidation of Tetracaine Hydrochloride using a Transition Metal
Doped PbO, Electrode. Int. J. Electrochem. Sci. 2018. Vol.13. No.12. P.11720-11729.

M. Zhou, Q. Dai, L. Lei, C.A. Ma, D. Wang. Long life modified lead dioxide anode for organic
wastewater treatment: electrochemical characteristics and degradation mechanism. Environm. Sci.
Technol. 2005. Vol.39. No 1. P.363-370.

Y. Wang, P.P. Xu, X.X. Li, K. Nie, M.F. Tuo, B. Kong, J. Chen. Monitoring the hydrolyzation of
aspirin during the dissolution testing for aspirin delayed-release tablets with a fiber-optic dissolution
system. J. Pharm. Anal. 2012. Vol.2. No.5. P.386-389.

http://butlerov.com/ © Butlerov Communications. 2019. Vol.58. No.4. P.85-91.




