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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHyHHUX PyOpHK: 81.33.33

Tema guceprauii:
1. DopMyBaHHS OKCHUIHUX HaHOUIAPiB Ha noBepxHi MoSi2, WSi2 i TiSi2 npu aHonHii nossipuaarii

2. Formation of oxide nanofilms on the surface of MoSi2, WSi2, and TiSi2 under anodic polarization

Pedepar:

1. ocaipkeHi 0co61MBOCTi aHOJHOro okUcHeHHst MoSi2, WSi2 i TiSi2 B 3% posuuHi NaCl, kiHeTuka pocty
HaHoIuliBKY SiO2 Ha rnosepxHi MoSi2 1py aHOJHOMY OKMCHEHHI, a TaKOX BIUIMB WSi2 Ha KOPO3iiiHY CTiMKICTb
KepamivyHoro komnosuty WSi2-TiB2 B MOpCBKill Bogi. BosbTamniepomeTpryHi NOspU3aLiiiHi JOCIiIKEHHS B
noenHaHHi 3 GisMYHUMU MeTofaMu nocimkenHs nosepxHi (OEC, POEC ta ACM) nokasany, 1110 aHOJIHE OKMCHEHHS
MoSi2, WSi2 i TiSi2 e cknagHuM 6araTocTagiilHUM IPOLECOM, BHACHIIOK SKOTO Ha TOBEPXHi NUCUTIILIUTIIB
YTBOPIOIOTBCSI TOHKI OKCUJIHI I71iBKU (5-15 HM). OXapaKTepU30BaHO CTPYKTyPy OTPMMAHMX OKCUJIHUX HAHOILJIBOK:
HAaHOKPHUCTAJIITH BiJI[IOBIAHMX OKCUZiB METaJliB 3aHypeHi B CKyI0NoAioHy maTpuiio SiO2. MeTonoM cralioHapHOi
XPOHOAMITEPOMETPII JOCIIIIKEHO KiIHETUKY pOCTy HaHOIUIBKY SiO2 Ha noBepxHi MoSi2 npu aHOZHOMY OKMCHEHHI.
KineTrka pocTy IJIiBKU € 11apaboslivHolo, a 1apabosiyHa KOHCTAHTA JIiHIMHO 3a/1€5KUTh Bifl BEIMYUHU OTEHLaIy

aHopny. OTpuMaHi KiHeTU4Hi JaHi onucyoThes Teopieto Morra-Kabpepa. [IposeneHno gociigkeHHs BIinBy WSi2 Ha



KOpO3iliHi B1acTUBOCTI KepaMiyHoro komno3uty WSi2-TiB2 B 3% pozuuni NaCl. [lokazaHo, mo madni KizbkocTi WSi2
B TBepUX po3unHax WSi2 B TiB2 CHOBisIbHIOIOTH NPOLIEC aHOAHOTO OKMCHEHHS KOMIIO3UTY, IIOPiBHSIHO 3 YMCTAM
TiB2, ase B 1[iToMy KOMIIO3UT IOBOJUTH cebe M0i6HO 10 OCHOBHOIO KOMIIOHEHTY, B TOH 4Yac sIK KOMIIOHEHTHU
InBoQa3HUX KepaMik pearyioTsb 3 CEpeZjoBUIIEeM He3aJIe5KHO OAVH Bifl OHOTO.

2. The peculiarities of anodic oxidation of molybdenum, tungsten and titanium disilicides in a 3% NaCl solution, the
kinetics of a silica nanofilm growth on the MoSi2 surface under anodic polarization as well as the effect of WSi2
additives on the corrosion behavior of the TiB2-WSi2 ceramics have been studied. The polarization
voltamperometry along with the surface analysis techniques applied to the oxidized samples showed that the
anodic oxidation of MoSi2, WSi2, and TiSi2 proved to be a complex multi-stage process, leading to formation of
oxide nanofilms (5-15 nm of thickness) on the surface of the disilicides under investigation. The oxide nanofilm
structure was characterized as follows: the nanofilms consist of a silica matrix with transition metal
nanocrystallites dispersed in it, its chemical composition being defined by the nature and the sequence of
electrochemical anodic reactions. It was shown that silica formation during anodic oxidation proved to be critical
for the sample surface passivation. It has been established that the anodic dissolution of titanium disilicide occurs
in three stages with alternate formation of Ti3+ and Ti4+ ions. The AES and XPS data allowed to identify the
presence of silica and TiO2 in the outer scale in relation 4 : 1. The rutile grains, immersed in silica, serve as fast
diffusion paths for oxygen diffusion towards the TiSi2 / oxide interface. The silica nanofilm growth kinetics on the
MoSi2 surface under anodic polarization in a 3% NaCl solution was studied using stationary chronamperometry. It
was shown that the oxide film growth proved to be a two-stage process; i.e. the reaction rate decreases rapidly
during first few minutes due to formation of a diffusion barrier followed by the stage of a stationary diffusion
controlled oxide growth. The kinetic data obtained can be explained in terms of Mott-Cabrera theory for thin
oxide films. The investigation of the effect of WSi2 additives on the corrosion resistance of the TiB2-WSi2 ceramics
in 3% NacCl solution was carried out as well.
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