
Synthesis and characterization of a keggin type tungsten-vanadium 

material. Application in wastewater treatment 

 

R. Bagtache*(1), Y. Roumila (1), D. Meziani (1), K. Abdmeziem (1), M. Trari (2) 
 

1U.S.T.H.B, Faculty of Chemistry, Laboratory of Electrochemistry -Corrosion, Metallurgy and 

Inorganic Chemistry, BP32 El-Alia, 16111, Algiers, Algeria        

*bagtacheradia@yahoo.fr 
        2U.S.T.H.B, Faculty of Chemistry, Laboratory of Storage and Valorization of Renewable 

Energies, Faculty of Chemistry, (USTHB), BP 32, 16111, Algiers, Algeria 

 

 
1. Introduction– Polyoxometalates are considered as green and cheap materials. Among them, Keggin 

type structures constitute an important group. Our work is focused on the degradation of organic 

pollutants from wastewaters. Various types of compounds were used for such application [1-2]. 

Herein, we report on the synthesis and characterization of a tungsten-vanadium bimetallic keggin type 

material,  that was elaborated by hydrothermal route and further applied in the degradation of rhodamine 

B (RhB), a dye pollutant, by photocatalysis technique.  

 

2. Experimental - The material was obtained from a reaction mixture containing WO3, V2O5, KOH, 

1,2,4 triazole and H3PO4,  dissolved in distilled water. The mixture was stirred until homogeneous and 

then transferred into a Teflon lined stainless steel autoclave. After 5 days of heating at 180°C and cooling 

at room temperature, single crystals were recovered by filtration, washed by distilled water and dried at 

60°C overnight. The compound was then characterized by several physicochemical and 

photoelectrochemical techniques. such as X-ray diffraction, FTIR, UV-Vis diffuse reflectance 

spectroscopy, thermal variation of  the electrical conductivity, Mott-Schottky plot and intensity-potential  

I (V) curves. The photocatalytic tests were performed in a Pyrex reactor at room temperature. Rhodamine 

B solution was used at the concentration of 10mg/L. Before irradiation, the system was magnetically 

stirred in the dark to ensure the establishment of adsorption equilibrium. The suspension was then 

irradiated by a 4 Watts UV lamp. RhB concentration was determined using UV–vis Jasco V-650 

spectrophotometer, by measuring the absorbance at RhB λmax of 554 nm. 

 

3. Results and Discussion - The powder Xray diffraction pattern highlighted the purity of the phase. The 

FTIR spectrum confirmed the presence of  W-O and V= O bonds. The diffuse reflectance measurements 

and the thermal variation of the electrical conductivity show semiconductor properties with n-type 

behaviour. The decrease of RhB concentrations, as plotted against the wavelength at different irradiation 

times, revealed a good performance in the degradation of the organic pollutant by photocatalysis.  

 

4. Conclusions – A Keggin type polyoxometallate compound was successfully obtained by hydrothermal 

route. The physical characterization confirmed its purity and the Keggin structure. The compound 

exhibited a good performance as photocatalyst for Rhodamine B oxidation under UV irradiation. Almost 

complete degradation of RhB (10 ppm) was achieved within 4 h, at ambient temperature. 
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