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It is known that fundamental properties of different materials change in their nanosized
state. A rapid development of nanotechnology in the past two decades has contributed to an
increase in the interest of researchers to the study of properties and characteristics of external
influences on the structure and properties of materials at the nanometer level. This interest stems
primarily from the possibility of using nanopowders in the field of advanced materials and |
technologies, brand new appliances and devices. At the present time, to explain specific features Wl
of physical properties of metal nanoparticles the so-called "jellium" model is used, which “‘3
assumes that clusters of alkali and rare-earth metals have a shell electronic structure [1], [2] il
similar to the shell structure of atomic nuclei. The presence of the shell electronic structure is
confirmed by the experimental studies of the dependence of properties of metal clusters on the
number of atoms in the cluster. 0

This paper presents the results of studies of the structure of nanosized copper powders, |
obtained by electric explosion of conductors. Using a scanning electron microscope Quanta 2001 |
3D, the sizes of copper particles, having a spherical shape of radii ranging ffom 30 nm to 300
microns, were determined. The particle size distribution in the studied powders was determined ll
by the method ofsmall-angle X-ray scattering on the diffractometer Hecus S3-Micro. il
X-ray studies of copper powders were made on the diffractometer DRON-2M using CuKa |
radiation. The X-ray diffraction pattern of a copper monolith (Fig. 1) has clearly visible peaks ‘:
corresponding to the reflections from the (111), (200), (220) and (311) planes of FCC copper i
structure with the lattice size smaller than that of nanopowders. The x-ray photograph also has a
low diffraction peak at a small angle, which may correspond to defects in the crystal structure. I
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Fig. 1. A diffraction pattern of the copper monolith  Fig. 2. Diffraction pattern of unirradiated
copper nanopowder

Fig 2 presents the experimental X-ray diffraction data of non-irradiated copper powders, which
show that peaks (111) and (200) have shoulders and an additional complex peak at small angles.
The calculations showed that the peak observed at an angle 2 6 = 35.07 corresponds to the
reflection from the plane (100). It is known that the peak of (100) plane can be observed only in
the presence of a phase with a primitive cubic lattice, which is not observed in bulk copper
crystals. The experiments were carried out in air, and, hence, the superatoms having the same
properties as metal atoms were covered by an oxide layer.
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