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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[loBeziHKa iIMIVIAHTOBAHUX i30TOIIB BOJHIO B CUJIbHO HEBIIOPSAIKOBAHUX CTPYKTYPaX HOBITHBOI

TPUTINBIATBOPIOIOYOI KepaMiKy, 10 ONPOMiHEHA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Behaviour of implanted hydrogen isotope in highly disordered structures of irradiated advanced tritium breeding

ceramics

Pedepar yKpaiHCBKOIO:

3BiT npo HIP: 42 c., 18 puc., 1 Tab., 24 mxepesna. O6’eKT NOCIiAKEHHS — MIKPOCTPYKTypa II0BEPXHi, 3MiHa
XiMIYHOTO CKJIaJly, 8 TAKOX MPOL,ECH TEPMIYHO CTUMYJILOBAHOTO BUBIJIbBHEHHS iMIIJIAaHTOBAHOTO JENUTEPIlo 3
nBodazHoi kepamiku Li4SiO4 3 pisHuM BMicTOM BTOpUHHOI (pa3u Li2TiO3. MeTa po60TH — BUBUEHHS OBEiHKA
IMIIAHTOBAHUX i0HIB i30TOIy BOJHIO Y CUJIbHO HEBIOPSIKOBAHMX CTPYKTypaxX OIIPOMiHEHOI HOBITHBOI K€paMiKHy,
1110 BiITBOPIOE TPUTill. MeToau mocifiskeHHs — MeTasiorpadisi, CkaHyroua eJIeKTpPOHHA MiKpOCKOIIisl, MikpoaHais,
TepMOZEeCOpOIIiliHa CIIEKTPOCKOIIis, aHaJli3 pafialiiHUX MOMKOAKEHb. JJOCIiIKEeHO NOBEIiHKY iMIIJIAHTOBaHUX
iOHIB i30TOIy BOAHIO Y CUJILHO HEBIOPSIIKOBAHUX CTPYKTYPax OIPOMiHEHOI HOBITHBOI ABO(da3HOi Kepamiku Li4SiO4
3 pisHUM BMicTOM BTOpUHHOI (pasu Li2TiO3, mo BifTBOPIOE TpUTill. MiKpOCTPYKTYpPH IIOBEPXHi, 3MiHU €JIEMEeHTIB Ta
XiMIYHOTO CKJIaJly KyJIbOK, & TAaKOXX ITPOLLECH TEPMIYHO CTUMYJIbOBAHOTO BUBLIBHEHHS iMIIJIAHTOBAHOTO JENUTEpito
BUBYEHI 3 BAKOPUCTAaHHAM Cy4YaCHUX BMMipIOBAJIbHUX NPUCTPOIB. OTpMMaHi pe3yIbTaTy JONOBHIOBATUMYThH OJUH
OJIHOTO JJ1s1 Kpaloro po3yMiHHsI ripoueciB nudysii Ta BUiseHHs i30Toy BOOHIO Ta iX 3B'SI3Ky 3 YTBOPEHUMHU Ta
HaKOIMYEHNMU PafialifiHUMU MOIIKOIKEHHSIMU. BuBUeHHs MiKpOCTPYKTypu SEM M0Ka3sye, o Micis CIiKaHHS
PO3BUBAETHCS BiTKPUTA MepesKa MOPUCTOCTI. BcTaHOB/IEHO, 1110 MiCJIs OTIPOMIHEHHS 1 JOCTiIPKEHHS TEPMOZeCOopOILLil
IEeNTepito mpoLecyu pyHHYBAHHS - YTBOPEHHS 3J1aMiB, TPILVH, IOPUCTOCTI - ITOCUIIOIOTHCS. BUBYEHO 3MiHY
($a30BOro cKjasy Kepamiku miciisi onpoMiHeHHs Ta TepMopecop6Lii neitepito. BusHaueHo TepMoguHaMivHi
IapaMeTpu 3axOIJIEHHS Ta Jecopobuii neiTepito 3 nBodasHoi kepamiku Li4SiO4 3 pisHMM BMiCTOM BTOPUMHHOI (a3u
Li2TiO3. Kno4oBi c10Ba: SII€PHUI CUHTES, BIATBOPIOBAHHS TPUTIiIO, OPTOCUJIIKAT JIiTil0, METATUTAHAT JITiIO,
papmiauiiiai gedexTu.

Pedepar aHr1ilicbKOIO:

ABSTRACT Report SRW: 42 p, there are: 18 drawings, 1 table, 24 sources. Research object - surface microstructures,
changes in the chemical composition, as well as the processes of thermally stimulated release of implanted
deuterium from two-phase ceramics Li4SiO4 with different contents of the secondary phase Li2TiO3. Purpose of
work - study of the behavior of implanted hydrogen isotope ions in highly disordered structures of irradiated
newest ceramics that reproduce tritium. Research methods - metallography, scanning electron microscopy,
microanalysis, thermodesorption spectroscopy, analysis of radiation damage. The behavior of implanted hydrogen
isotope ions in highly disordered structures of irradiated newest two-phase ceramics Li4SiO4 with different
contents of the secondary phase Li2TiO3, which reproduces tritium, has been investigated. Surface
microstructures, changes in the elements and chemical composition of pellets, as well as the processes of
thermally stimulated release of implanted deuterium have been studied using modern measuring devices. The
results obtained will complement each other for a better understanding of the processes of diffusion and release of
the hydrogen isotope and their relationship with the formed and accumulated radiation damage. SEM
microstructure study indicates that an open network of porosity develops after sintering. It was found that after
irradiation and the study of thermal desorption of deuterium, the destruction processes - the formation of kinks,
cracks, porosity - intensify. The change in the phase composition of ceramics after irradiation and thermal
desorption of deuterium has been studied. The thermodynamic parameters of the capture and desorption of
deuterium from the two-phase Li4SiO4 ceramics with different contents of the secondary Li2TiO3 phase have



been determined. Key words: Nuclear fusion, tritium breeding, lithium orthosilicate, lithium metatitanate,
radiation-induced defects.
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PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTIIL: v IIbOMY JIOCJIiIHUIIPKOMY ITPOEKTi 3 METOI0 MOZeJII0BaHHS ITpoleciB audysii i BuginieHHs
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