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Our recent investigation [1] showed that low-temperature modification of the VFeSb compound (MgAgAs-type structure, space group F-43m) and related multi-component substitutional alloys based on this ternary phase may be considered as promising moderate temperature thermoelectric materials. We explored the crystal structure and transport properties of the VFe1-xCuxSb (0≤x≤0.5) solid solution to improve the parameters of the basic material.

The samples were prepared by arc melting the pure elements under purified Ar atmosphere. Homogenization annealing was performed at 873 K for 950 h. Both specific electric resistivity (), measured using four-probe technique and differential thermopower (S) in relation to the copper were examined at the 4-400 K temperature range. X-ray diffraction analysis shows that stability range of the solid solution achieves the VFe0.8Cu0.2Sb composition. The crystal structure refinements of the VFe1-xCuxSb compounds were performed. The samples with x = 0.3, 0.4, and 0.5 consist of the main phase and impurity phase. Crystallographic and transport characteristics of the alloys investigated at room temperature are presented in Table.


The electronic structure of VFe1-xCuxSb was investigated using self-consistent electronic structure KKR-CPA calculations [2]. Interestingly, the Fermi level was determined in a sharp d-peak on Cu located at the conduction band edge. This behavior seems to be responsible for rather high and negative Seebeck coefficient experimentally observed at low Cu contents. A successive shift of the Fermi level from the gap (in pure VFeSb) to the conduction band (in Cu doped samples) well corresponds to the marked decrease of electrical resistivity as measured in VFe1-xCuxSb.

Table. Structural and electro-kinetic parameters of the VFe1-xCuxSb alloys

	Composition
	Lattice parameter, a, nm
	S, 

V/K
	, 

 m
	S2/,

W/(K2 cm)

	VfeSb
	0.58230(1)
	-204.3
	17.8
	23.4

	VFe0.99Cu0.01Sb
	0.5827(1)
	-131.8
	6.9
	25.2

	VFe0.97Cu0.03Sb
	0.58243(2)
	-152.2
	5.9
	39.2

	VFe0.95Cu0.05Sb
	0.58225(1)
	-176.1
	8,5
	36.4

	VFe0.90Cu0.10Sb
	0.58199(2)
	-140.1
	10.1
	19.6

	VFe0.80Cu0.20Sb
	0.58346(1)
	-122.2
	15.5
	9.6
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