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          Development of methods for synthesizing polymer composites containing nanostructured semiconductor particles, both simple (Si, Ge, etc.) and complex (A3B5, A2B6, etc.), determining their structure, optical, magnetic, dielectric, thermal properties is of fundamental and practical interest. These materials are used as LEDs, lasers, photovoltaic cells, gas sensors, etc. They have unique electrical, optical, magnetic properties, which, however, strongly depend on the composition and technology of these materials [1,2].

     There is a huge amount of semiconductor compounds, and in practice we can always find semiconductors with well applicable properties. The most investigated binary semiconductors. As a rule, they are classified according to the crystal-chemical principle or according to the structure, the arrangement of the initial elements in the periodic system, the name of the anion-forming agent. For example, compounds like A3B5, such as nitrides, phosphides, arsenides, antimonides, are compounds of elements of the V-group (N, P, Sb) with metals (Al, Ga, In, Tl) of group I and compounds A2B6 such as chalcogenides, sulfides, selenides, tellurides. - compounds of group VI elements (S, Se, Te) with metals (Zn, Cd, Hg). These compounds are isoelectronic analogs of diamond, silicon, germanium (the total number of valence electrons in these compounds is 8, the coordination number is 4) and have the same properties as these simple semiconductors [3,4].

           This paper presents the results of studying the structural features and dielectric properties of thin HDPE films with different contents (2-10 vol.%) Of InP and Ge particles using X-ray fluorescence microscopy, X-ray diffractometry and IR spectroscopy, and measuring the dielectric characteristics of these composite materials.

High density polyethylene (HDPE) films of various thickness (100, 200 μm) and content (2-10 vol.%) of InP / Ge particles were obtained by hot pressing a homogeneous mixture of fillers with a polymer matrix under a pressure of 10 MPa and at a temperature T = 413 K. HDPE films with dispersed InP and Ge particles were characterized by a combination of X-ray fluorescence microscopy (XRFM), X-ray diffractometry (XRD) and infrared Fourier transform spectroscopy (FT-IR) methods. It is shown that the obtained samples are HDPE-based composites with nanostructured InP and Ge-particles with a size of coherent scattering regions (CSR) of 44.1 and 55.7 nm, respectively. By scanning the surface of the films with a spot of a beam with a diameter of 10 μm, local concentrations of InP and Ge particles in the samples were determined. The dependence of the characteristic frequencies of FT-IR for HDPE at 719 and 730 cm-1 on the concentration of the filler was established. The temperature (in the range of 290–440 K) and frequency (range 25–106 Hz) dependences of the dielectric constant and the angle of the tangent of dielectric losses were measured. The dependence of the values ​​of dielectric characteristics on the content of the filler in the composite is established.

       References       

1. R. Wang, Y. T. Zhang, J. Q. Yao. “Abnormal Temperature Dependence of  Mobility in a Disordered System With Traps: Experiment and Theory”.  IEEE Photonics journal, 7, (2015), p.2600308
2. M. Pattabi, A. B. Saraswathi. Composite Interfaces, 17, (2010): 103-111.
3. N. P. Gaponik,   D. V. Talapin,  A. L. Rogach,  A. Eychmüller. Journal of Materials Chemistry, 10, (2000), p.2163-2166.

4. F.Habelhams, B.Nessark, D.Bounhafs, A.Cheriet, H.Derbal. Synthesis and characterisation of polypyrrole-indium phospide composite film. Ionics, (2010), p.177-184.  

