Ionic Liquids Based on Imidazolium Cation in Electrochemical Tantalum Polishing and Nanostructuring
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The Ionic Liquids (ILs) are the electrolytes meeting requirements of "green chemistry" and are respectively deprived of defects of traditional electrolytes. The process of polishing in IL doesn't demand preliminary mechanical or chemical processing of a metal surface [1]. Tantalum electropolishing was carried out in [BMIM][NTf2], [BMIM]BF4 and [BMIM]Cl. The polishing of Ta was performed at a constant current intensity or about at a constant potential. The choice of conditions of polishing was carried out on the basis of the analysis of dependences of transient of current [2].

Synthesis of nanodimensional particles of tantalum oxide was carried out from solutions with additives of water and propylene glycol (the volume relation 1:1). Process was carried out at a temperature 25 C. The IL on the basis of a tetrafluoroborate was the most effective. The surfaces of the samples were studied by SEM technique. Figures 1a and 1b show the formation of the nanostructured features of tantalum oxide. The element analysis has shown the compliance to tantalum (V) oxide.
Table 1. Ternary compounds of the La-Ru-Al system
	Compounds
	Space group Structure type
	Cell parameters (Å)
	X-ray

technique

	
	
	a
	b
	с
	

	La5Ru3Al2
	I213
La5Ru3Al2
	9.9542(1)
	-
	-
	powder

	La11Ru2Al6
	Pbam
La11Ru2Al6
	14.619(2)
	15.705(3)
	4.487(1)
	single crystal

	La3Ru4Al12
	P63/mmc
Gd3Ru4Al12
	8.925(2)
	-
	9.702(2)
	powder

	LaRu2Al10
	Cmcm

YbFe2Al10
	9.214(2)
	10.300(3)
	9.156(2)
	powder

	La4RuAl
	F-43m

Gd4RhIn
	14.0944(2)
	-
	-
	single crystal

	[image: image1.jpg]



	[image: image2.jpg]





Figure 1. SEM of a surface of initial tantalum (a) and after processing of 2.5 mA current for 600 s (b) in [BMIM]BF4.
Synthesis of nanodimensional particles of tantalum oxide was carried out from solutions with additives of water and propylene glycol (the volume relation 1:1). Process was carried out at a temperature 25 C. The IL on the basis of a tetrafluoroborate was the most effective. The surfaces of the samples were studied by SEM technique. Figures 1a and 1b show the formation of the nanostructured features of tantalum oxide. The element analysis has shown the compliance to tantalum (V) oxide.
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