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Low-density layers of metal-containing nanomaterials are of interest when conducting experiments with laser targets. Being hardened such layers are more durable when moving and more stable at the beginning of pumping in the interaction vacuum chamber of the laser facility. Also, during hardening, the initial volume density of the nanomaterial may change with some of its subsidence. The production of nanodispersions and the ideas of hardening a layer of nanomaterials with metal have been developing at FIAN for several years. And a number of experiments were carried out on the manufacture and characterization of such layers [1, 2]. Layers with hardening are comprised from nanoparticles, Au, Ag and Cu, made according to our permanently developing technology, by evaporation or sublimation of metal and subsequent prolonged deposition of nanomaterial in the volume of inert gas. The size of the nanoparticles and the density of the layer depend on a number of variable parameters. The hardened layers of the nanodispersed metal begin to fuse while annealing in a separate thermal installation at ~0.3 or even less of the melting point of the initial metal, depending on the size of the nanoparticles. Phase transitions are of great importance here. To obtain composite low-density materials with silver nanoparticles, the natural polysaccharide chitosan was used as a polymer matrix [3]. Silver particles in the form of a dispersion obtained by chemical metal recovery were introduced into a chitosan solution. To obtain a composite hydrogel, chitosan was cross-linked with the help of dialdehyde. Composite polymer materials with a density as low as 30-60 mg/cm3 were obtained by freeze-drying of cryohydrogels of cross-linked chitosan. The silver content in the polymer matrix ranged from 8 to 18 wt. %. Our resultant samples were studied by optical and X-ray methods, as well as by scanning electron microscopy and roentgen-luminosity microanalysis. The studies carried out and the layers of nanomaterials obtained, including those with hardening, are used in current and may be useful for future experiments with laser targets [4,5].
The work was carried out within the framework of the RFBR grant project No 15-52-46116.
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