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Abstract

Nanostructured innovative new generation hybrid systems based on high energy, safety and low cost
Li-ion batteries and PV modules are offering unprecedented performances for space applications. The
problems of the bridging the gap between the achievements of the material science, materials limitations,
manufacturing requirements, and requirements of space application equipment

Unprecedented performances of developed hybrid system is based on the synergetic effect of nanos-
tructured materials for Li-ion battery and PV modules, and on the non-destructive non-contact methods
and equipment for evaluation the initial materials, semi- and final product during Li batteries and PV
modules production. Some examples include as follow.

For high energy Li-ion battery nanostructured Si - graphite composite electrode are produced using
the innovative method of gas detonation deposition. This electrode does not require a polymer binder,
has high level of adhesion between current collector and the composition of Si - graphite; and high
level cohesion the particle of Si and graphite. These unique properties provide improved stability of the
structure of electrodes and stability of the energy parameters of the Li-ion battery during cycling

Breakthrough flexible PV module encapsulated with the patent pending nanostructured transparent
polymer that is flexible, durable, has high level of adhesion for various materials, provides high level of
hermetic sealing (waterproof) and UV protection, and contains nanostructured clusters with sizes from
20 to 100 nanometers, and micro-domains from 15 to 120 microns. Such composition of nanostructured
clusters and micro-domains, located in a certain order in the volume of the polymer, results in micro
lensing which increases the concentration of light reaching the semiconductor layer. This dramatically
improves the performance of encapsulated PV modules as compared with PV modules laminated with
glass or encapsulated with multilayer structure of other polymers, and results in increase efficiency, reduce
the weight and manufacturing cost of PV modules.

Presented achievements are based on the international cooperation including US Company Enerize
Corporation (Prof. Dr. E. Shembel, Dr. V. Redko, T. Pastushkin), Slovakia, Pavol Jozef Safarik Uni-
versity (Dr. Andrea. Straková Fedorková), Ukraine, Company Kurs (Dr. S. Matvienko), Ukrainian state
university of chemical technology (Dr. A. Markevich, Dr. I. Maksuta, Dr. O. Kolomoyets). This presen-
tation also is connected with the framework of NATO, Science for Peace and Security Programme Project
SPS 985148 “Development of New Cathodes for Stable and Safer Lithium-Sulfur Batteries”
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