
Influence of mechanical vibrations on the formation of hydrogels

Essen N Suleimenov, R.Kh. Sharipov and U A Balgimbayeva

Kazakh-British Technical University, Kazakhstan

Abstract

The choice of an aqueous solution of vanadium-5 oxide as an object for the study of self-organization processes is caused by several 
factors:

1.	 The ability of the solution to form hydrogels, as well as a number of systems of colloidal nature

2.	 The essential role of water as an independent active chemical component, capable of forming a wide range of compounds with 
vanadium-5 oxide

3.	 The study of such a system is of great importance from the point of view of practical applications. One of the most important 
technologies for which the processes of spontaneous colloid- and gel-formation are essential is the technology of obtaining metallic 
vanadium or its chemical compounds.

The application of vibrations of different frequencies to an aqueous solution of vanadium pentoxide intensifies the process of gelation 
on metal probes. The lower the frequency of oscillations, the gelation process is accelerated. The optimal frequency in the range under 
study should be considered 15 kHz. It should be noted that solutions “remember” the external influence on them for a significant 
time. Gel formation rate remains high 21 hours after solution treatment. Repeated treatment of the solutions after 21 hours increases 
the rate of gelation. Applying oscillations to vanadium solutions probably contributes to micelle enlargement (coagulation process) and 
thus increases the gelation rate.
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