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1. ®izuko-ximiuHi 3acaay PyHKUIOHYBaHHS JIiTiEBUX J)KepeJs CTPYMYy Ha OCHOBI HAHOCTPYKTYPOBaHUX CIIOJIYK 3aJli3a.

2. Physical and chemical principles of functioning of lithium power sources on the base of nanostructured iron
compounds.

Pedepar:

1. Y nucepratii BCTaHOBJIEHO 3aKOHOMIPHOCTI (P OpMyBaHHSI HAHOCTPYKTY—~POBaHUX CTa—~—-HiB OKCUJB i pTOpULiB
3aJ1i3a Ta PO3KPUTO MEXaHi3MU N1ePebiry eJeKTPOXiMiYHUX CTPY—~MO—-TBOPYUX PEAKLill y JIiTiEBUX IKepesax CTPYMy
(J10C) 3 kaTomamu Ha ix OCHOBI. Briep—111e po3po6seHo moaei GOpMyBaHHSI ME30IIOPUCTOI CTPYKTYPU OKCHUJIIB
3a1i~3a Ta Tep—~MO—iH—-Iy—~KO-~BaHUX CTPYKTYpPHUX TpaHcdopmaniit kpucranorigpaty o-FeF3¢3H20, ski
I03BO-JIs1~10Tb OT~PU—MAaTHU KiHLIeBUI IPOJYKT IPOTHO30BAHOT0 CKIaay i Mopdosiorii B
Ha-HO-CTPyK-Ty-pO—-Ba~HO-MY CTaHi. BupimeHo npobjaemy ogHO3Ha4HOI ineH-~Tudikauii Kpu-cra-yid—Hoi
cTpyk-Typu ¢as3u o-FeF3¢3H20 Ta BcTaHOB/IEHO YMOBU NePe6iry psany ¢pasosux nepexois. [Ipu anpoobariii

CUH-TE€-30-Ba—~HUX MarepiaiiB sk karogis JIJIC Brepiue 3alpornoHOBaHO ajlb—T€P-~—Ha~TUBHI CTPy—~MO-TBOPYi



Mexa-Hi3MuU. [I7151 Me30IIOPUCTOrO MareMiTy Ipu CTy-Ie—-HSX BIpo—--Ba-IkKeHHs x < 0,4-0,5 npouec iHTepKassii
Mae xapak-Tep MiAIoTeH-11iajlb—HOTO Oca—IyKeH~Hs i0HiB JIiTil0 Ha MeXi PO3Ainy KaToh, / eaeK-TPoJIiT. s
TpudTOpPULiB 3a51i3a Ne~pe-0ir CTPy~MO-TBOPUYUX NPO-1]€—CiB CYIIPOBOJKY€ETbCSI POPMYBAHHSM BIIEpILE
BUSBJIEHO] iHTEp-Kassa-1ili~HOi (pa3u Bpo-BamxeHHs Li6Fe2F12. Bcta-HOB-Je~HO, mo ¢a3a reMaTUTy B CKJIaL]
KoM-110-3UTiB FeF3 / 0-Fe203 npu x o 1 BUcTy-1ae B poJjii CTPyK-TypHOCTa6i/1i~3yl040ro areHTa i € IaCMBHOIO I0/10
nepeb6iry CTpy-MOTBOPYMX IPOLECiB. 3’COBAHO, 1IJ0 OCHOBHOIO NpU—~4u~~-HOo!o Aerpagauii JIJIC Ha oc~HO-Bi
HaHO-CTPYK—TYy—~POBaHMX CIIOJIyK 3aj1i3a € iH-Tep-Ka-Jsi-1ili~HO-iHgyKoBa~Ha amopdiza-1isg Karozis. [l oKcUis
3aJli3a LIbOMY CIIPUSIIOTh HEO00—POTHI TpaHC—~(Op—~Mallii CTPYKTypHU IIpY Bil~HOB-JICHHI iOHIB 3ai3a, a s
TpudTOpULiB 3asi3a CBill BKJIaJ BHOCUTb HAKOMIMYEHHS 3a/IMLI-~KO—~BOro BMicTy ¢a3 BuposamxkeHHs LiF ta FeO.

2. In the thesis the regularities of iron oxides and fluorides nanostructured states formation are investigated and
mechanisms of electrochemical current-forming reactions in lithium power sources (LPS) with cathodes on their
basis are revealed. The models of the formation of a mesoporous structure for the iron oxides and a
thermoinduced structural transformations of o-FeF3¢3H2O crystalline hydrate is presented for the first time. They
allow obtaining the final product of the predicted composition and morphology in the nanostructured state. The
identification problems of the crystalline structure of o-FeF3e3H20 phase was solved. At the same time the
conditions of flow of phase transitions was established. For LPS based on nanostructured iron oxides and fluorides
proposed for the first time the alternative processes of electrochemical current-forming reactions. For
mesoporous maghemite in the range of degrees of intercalation x < 0.4-0.5 the process of intercalation has the
nature of potential substitution of lithium ions at the interface of the cathode / electrolyte. In the case of iron
trifluorides an alternative mechanism of current-forming processes in the LPS was proposed, that involves the
formation of an intercalation phase Li6Fe2F12. Established that the hematite phase in FeF3 / a-Fe203 composites
for x o1acts as a structural stabilizing agent and it is passive to current-forming processes of LPS. Discovered that a
main causes of degradation LPS of based on nanostructured iron compounds is induced by intercalation
amorphization of cathode materials. For iron oxides this is facilitated by irreversible transformations of the
structure nanoparticles. In the case of iron trifluorides, the accumulation of residual phases content of LiF and FeQ
is also contributing of degradation LPS.
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