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Current research to improve the electrode materials of lithium power sources {LPS) mai‘n]y
deal with optimization of their composition, namely purposeful formation 'of n‘anopancle
morphology and structure, The perspective base of LPS cathode is electrode material with layered
structure that will be stabie after lithium insertion processes.

The focus was to explore the current generation processes of lithivm power sources based o
hydrated form of X-ray titanivm dioxide (TiO2 + nH20). The five samples of TiO2 - nli120, :s
nanosized particles containing water molecules o = 2, 1.3, 1.0, 0.9 and 0.2, w‘?re ohrtamed_ y
controlled TiCi4 hydrochlorid-acid hydrolysis. The elecirode materials wetre studied with tesurfg
LPS {electrochemical cell - gatvanic pair Li | 1M solution of LiBF4 in y-butyrolactone | cathode)t in
which nanoparticles were the base of cathode composition (88 %). To record c.umm generation
chemical reactions flow in detail, the cell discharge was carried out in galvanostatic mode at current
dmlw\f’i?:ie help of the method of impedance spectroscopy, it has been shown thaf the kinetics
of lithium ions electrochernical insertion process in the LPS cathode based on TiOZ - 21-120
(H4TiO4) is characterized mainly by chemisorption of Li+ to the intercalation degn:ee vatue x =4,
i.¢. lithium jons knit electrostatically together with oxygen of each hydroxyl otj Ti(OH)M wtth_out
formatior: of Jithjum titanate phase (Li4TiO4 ). Synthesized TiO2 - 1.3H2O, titanium oxyhydrox.ldj
TiO(OH)2 with layered structure showed the highest absorption capacny_ at clvectrochemlca
insertion of lithium atores in the material-"master” (specific capacity of LPS into discharge up. to
1,5V was 2700 mA - h - g-1). In the first stage of galvanic couples discharge, current generation
occurs during Li2CO3 formation (datz of electron microscepy and the energy.}(—ray ﬂuon‘esnsc‘ncc
spectroscapy) due to the existence of carbonate and carboxil adsorbed grj:rupmg on ther utan::n:
oxyhydroxide surface followed by Li+ diffusion in the X-ray structure of TiQ(OH)2 and formati
of lithium titanate according te reaction: 2Li+ + H2Ti03 — Li2TiO3 + 2H+ (1). The scco‘nd sta'ge
of LP$ current generation is carried out LiOH forming, which does not coaguiate fully to Li20 with

i ich freed at
water formation because of the excess protons presence in current source clectrolyte, wh
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Li2TiO3 formation: LiBF4 + H20 — LiF + BF30H- + 4+ (2), Li+ + BF30OH-
BF3 + LiOH + H+ — LiBF4 + H20 (4). After exhaustion of excess hy
regeneration of electrolyte salg (LiBF4) is terminated and the third stage of ¢
place due to Li20 formation: LiOH + LiIOH — Li20 + H20 {3). Chemical

— LiOH + BF3 (3),
drogen ions, repeated

reaction § immediately
materials Ti02 - H20,
providing the value of the LPS specific

and irreversibly occurs when lithivm ions are electrochemically inserted in
TiO2 - 0.9H20 and Ti02 - 0.2H20 with frame structure,
charge of no more than 900, 800 and 460 mA - h - gl
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nt which in recent years has an active

development, That js why, the functionalization of fuilerenes allow to get their endo- and exohedral

properties and may be useful in creating
such anticancer drugs. Photodynamic activity of exomodified fullerenes it vitro on ¢

derivatives, which gro characterized by a complex of new

he cell culture

malignant lymphocyte line «Namalvas was determined, The possible application of exomaodified

fullerenes in the capacity of sensitizers for photodynamic therapy of tumors was shown,

Previously, the mechanism of the inhibitory action of fullerenes was investigated on the
compounds  (benzyl alcohol,

at fullerenes inhibit auto-oxidation

example  of  chain-radicaj oxidation  of otganic
hcxamcﬂ]yltriamidophosphare, methy| oleate). It was found ih

und initiated oxidation of organic substrates. It was first identify that fullerenes can short-stop the

zhain of oxidation simultancously with the participation of peroxyl and alky{ radicals.
In 2008 the authors of the project experimentally determined unique and fundamental

thenomenon of inversion of antioxidant activity nanoclusters of carbon (derjvatives of fulierene
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