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Kopg 3a €IPIIOY: 02071010
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHUX pyOpHK: 31.15.33

Tema gucepranii:
1. JlitieBa iHTEpKassLis XiMiYHO MOAM(IKOBAHUX Ta AE(PEKTHMUX HU3bKOPO3MIPHUX MaTepialis.

2. Lithium intercalation of chemically modified and defective low-dimensional materials.

Pedepar:

1. IlpencraBieHo pe3yabTaTH CUCTEMHUX JOCIIIPKEHD IIPOLIECIB JIiTIEBOI iHTEPKaALii B KATOOHI XiMIYHO
MonudikoBaHi Ta fedeKTHI HU3bKO PO3MipHI MaTepiasu /Jis JiTiEBUX AxKepesi )KUBJIeHHs. EKcriepuMeHTalbHO
BCTAHOBJIEHO, 110 NTEPeXif 0 HAHOPO3MiPHOCTI YaCTUHOK MATPULi-TOCHOAaps 3HAYHO 3MiHIOE XapaKTePUCTUKU
nepe6iry npouecy ix inTepkasnauii sitiem. Xapakrep Lux 3MiH 3a7€XXUTb Bif BUAy Matpuli. Tak, ais 6icmyT
ceJleHizly, MUTOMa €MHICTb Ta 3MiHa eHeprii ['i66ca peakuii siTieBoi iHTepkassLii 3pocTae AJ1s1 BCix 3HaU€Hb CTYIEHs
rOCTbOBOI'O HaBaHTAKEHHSI Malbke BABivi, a KoedilieHT nudysii iTito Ha 4 nopsaxu. 171 nepexiy, 1o
HAaHOPO3MipPHOCTI IPU3BOIUTS A0 AUCKPETU3allil EHEPreTUYHOTrO CIIEKTPY Ta 301/IbLIEHHSI TUTOMOI eMHOCTI 10 1800
MAroz /T 1J1s1 CEpeJHbOTO pO3Mipy YaCTHMHOK CUJIiLii Aiokcuay 9 HM. [I71s1 TuTaH OioKCuAay 3 HasiBHUMU OMIIIKaMU
3MEHIIEHHs PO3Mipy YacTUHOK 10 100 HM 3yMOBJItO€ 30ibIIeHHS TMTOMOi eMHOCTi Bif, 300 no 2300 mAron /T ripu
po3pszi no 1,5 B Ta 36inbmeHHs KoeditieHTy audysii sitito BABivi. LlisboBe j1eryBaHHS HAHOYACTUHOK [TPU3BOAUTD
1o 3MiHU ix (pa3oBOro ckamy Ta po3Mipy i, IK HAaCJiOK, 10 3MiHM TUTOMOI EMHOCTI KaTOJIHUX MaTepiaiB JiTieBUx

IpKkepeJ KuBiieHHs. EekT 3MiHM 3a/1eXXUTh Bifi IpUPOAU JIeryiodoi 1o6aBku Ta ii BMicTy. Tak, JeryBaHHSI TUTaH



niokcuny GpepyMoM y KinbKocTi 2 Ta 5 % (Mac.) 7,o3BoJIsie€ 301/IbIIUTY MUTOMY €MHicTb Ha 100 MAroz, /T. JleryBaHHS
TaJIbKy IIPU3BOJUTD 10 3MiHM TEPMOJIMHAMIYHUX Ta KIHETUYHUX [TapaMeTPiB IIPOLeCy iHTepKa4Lii JiTiio 3a
paxyHOK Mogugikalii CTpyKTypHUX i €JIeKTPOHHUX BJIAaCTUBOCTEN MaTpuli-rocrnoaaps. Buecok tpancgopmariii
IOMIIIKOBOTO €HEPreTUYHOTO CIIEKTPY [lepeBakae i MoXKe He KOPEJIOBATU 3i CTylIeHeM CTPYKTYPHUX 3MiH.
EdexTuBHUM €c110COO60M K€PYBaHHS €HEPreTUYHUMM i KIHeTUYHUMU NTapaMeTpamu iHTepKassLii J1iTiio B HemeTaeBi
(azu € nazepHe onpomiHeHHS 3 eHeprisiMu (POTOHIB, MEHIINMU Bifl, IIMPUHU 3a00POHEHO] 30HU I[UX MaTepiaJiB.
BcraHoBIEHO, 0 €(EKT Bifl JJa3epHOr0 ONPOMiHEHHSI 3aJI€KUTh BiJl PO3Mipy YaCTMHOK OIIPOMiHIOBaHOTO
Marepiany.

2. The Candidate's degree thesis on speciality 02.00.04 - physical chemistry. Yuriy Fedkovych Chernivtsi National
University, Chernivtsi, 2014. The results of systematic studies of processes of lithium intercalation in chemically
modified and defective low dimensional cathode materials for lithium power sources are presented. As it was
experimentally determined, the transition to nanoscale particles of host-matrixes significantly changes the
characteristics of the lithium intercalation process. The nature of these changes depends on the type of matrix. So,
for bismuth selenide, the specific capacity and Gibbs energy change of the lithium intercalation is doubled for all
values of the guest load degree, and the order of coefficient of lithium diffusion increases on 4 units. The switch to
nanoscale particles of leads to energy spectrum discretization and an increase in specific capacity up to 1800

mAh /g for the average particle size of silicon dioxide of 9 nm. The decrease of particle size of titanium dioxide
with some impurities down to 100 nm leads to the increase in specific capacity from 300 to 2300 mAh /g at
discharge down to 1.5 V and the increase in the coefficient of lithium diffusion twice. The purposeful doping of
nanoparticles leads to a change of its phase composition and size and, consequently, to a change in specific
capacity of cathode material of lithium power sources. The effect of change depends on the nature of the dopant
agent and its amount. So, titanium dioxide doped by iron in 2 and 5% (weight) can increase the specific capacity on
100 mAh/g. The doping of talc leads to changes in the thermodynamic and kinetic parameters of lithium
intercalation by modification of structural and electronic properties of the host matrix. The contribution of the
transformation of the impurity energy spectrum is dominated and may not correlate with the degree of structural
change. The laser irradiation of the non-metallic phases with photon energy less than the band gap of these
materials is an effective way to control kinetic and energy parameters of lithium intercalation in them. It was
established that the effect of laser irradiation depends on the size of particles of irradiated material.
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