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Pedepar:

1. Inceprariiina po60Ta IPUCBIY€HA BUBYEHHIO OIITUKO-JIIOMiHECLIEHTHUX XapaKTEPUCTHUK CIIOJIYK rajaTiB MarHiwo i
MHKY (MgGa204, ZnGa204) 3i CTPyKTYpOIO LiIiHeJi Ta iXHiX TBEpAUX po3unHiB (Mgl-xZnxGa204, x = 0:1.0) npu

O HOYACHOMY JIETYBaHHI i0HaMU1 MapraHuUIo i 3 pi3HOI0 KOHLEHTPALli€l0 i0OHIB €BPOIIil0, BCTAHOBJIEHHIO POJIi
nedeKTiB KpucTasiyHoi rpaTku y GOpMyBaHHI LIEHTPIB JIIOMiHECHeHIIii Ta poliecax IepeHeCceHHs eHeprii
30y1pKkeHHs. OTpuMaHi pe3yJsbTaTy € BaXXJIMBUMH, [Iepll 32 BCe, IIPU 3aCTOCYBaHHI LIUX CIOJIYK SIK JJIOMiHOQOPiB
pi3HOro KosbOpy CBideHHs. MeTogom X-IIpoMeHeBOi Judpakliii i3 3acTocyBaHHSAM aHasi3y PiTBesbla BCTAaHOBJIEHO,
10 yCi OTPMMaHi KepaMiky BOJIOJiIOTh CTPYKTYPOIO LIITiHEei. 32 TOMOMOro0 CIIEKTPOCKOIIii 4aciB KUTTS
MIO3UTPOHIB y CTPYKTYPIi JOCTIIKyBaHUX 3Pa3KiB OyJIO BASBJIEHO KaTiOHHI BAaKaHCIliHi Ta MyJIbTUBAKaHCIIHi
IedeKTy, a TAKOX MigTBEPIPKEHO BIIPOBaIpKeHHs ioHiB Eud+ y maTpuijo mmnisesi. [TokazaHo, 1o joMiHeCLeHIIis
Matpuli Ta ioHiB Mn2+ y cnosiykax MgGa204 i ZnGa204, neropaHux ioHamy Mn2+ Ta 04HO4aCHO JIETOBAHUX
ionamu Mn2+ i Eu3+, 36y/pKyeTbcsl B 06J1aCTi Kparo PyHIAMEHTaIbHOTO MOTIMHaHHS. Kepamika TBeporo po3unHy
Mg0,5Zn0,5Ga204: Mn2+, Eu3+ 1okasye Ha IOPSIIOK BUILY iHTEHCUBHICTb 30y KEHHS CMYyTH JIIOMiHeCLeHIIi



MaTpHulli, IO 3yMOBJIEHO 3HAYHOIO KiJIbKICTIO TOYKOBUX Ae(PEKTIB. Y BCiX OJHOYACHO JIETOBAHUX KepamiKax
mniHesieil ionn Eu3+ 30yIKyIOThCS B IIMPOKIiH cMy3i, [10B's13aHil 3 nepeHeceHHsM 3apsaay (O2--Eu3+) Ta By3bKUX
JIiHisIX, 3yMOBJIEHUX BHYTPIIIHbOLIEHTPOBUMU Iepexonamu. CriekTpu ¢poTooMiHeceHLii ycix kepaMik rajaris,
OJIHOYACHO JIETOBAaHUX ioHamu Mn2+ Ta Eu3+, 1eMOHCTPYIOTh CMYTH CBiueHHs maTpulli (350-475 HM), ioHiB Mn2+
(475-575 uM) Ta Eu3+ (575-650 HM) nipu 36yIKeHHi B 06J1acTi Kpaio GyHIaMeHTaJIbHOTO MOTJIMHAHHS. BBeeHHsS
ioniB Eu3+ Ta 36isbI1eHHs IXHbOI KOHLJEHTpALllii BIIJIMBa€ Ha iHTEHCHUBHICTD YCiX CMYT CBiY€HHSI, IPOTE HE 3MiHIOE
ixHIO (OpMy Ta CIIEKTpajibHE N0JIOKEHHS. BCTaHOBJIEHO, 1110 BEJIMUVHU KOHLEHTpallii eBpo1lito 41 3 Mosb % €
ONTMMAabHUMMU y KepaMikax MgGa204: Mn2+, Eu3+ i ZnGa204: Mn2+, Eu3+ BifnoBifHO. 36i7bIIeHHS BMICTY 10HiB
Eu3+ npu3BoauTh 10 MOCIA0JIeHHS iHTEHCUBHOCTI JIIOMiHECIEHIIii MaTpUIli OMHOYACHO JIETOBAHUX rajaTiB MarHio
Ta UUHKY. Y rajiaTi Mardilo iHTEHCUBHICTb BUIIPOMiHIOBaHHS i0HIB Mn2+ 3pocTae npu BBecHHI ioHiB Eu3+ i mocsrae
MaKCHMyMy IIpu KOHLIeHTpalii 5 Mojb %. HaToMicCTb, y rajati LMHKY iHTEHCUBHICTb CBiu€HHSI Mn2+ pi3ko cragae
[IpY BBEEHHI eBpomio. OTpUMaHi 3a71€KHOCTI BKa3ylOTh Ha HAasBHICTb [IEPEHECEHHS €HEPrii MK MaTpuLeo,
ioHamu Mn2+ ta Eu3+. BBeieHH4 i0HIB €BpOIIiI0 IPU3BOIUTE [0 3MEHIIEHHS [TOCTIMHOI 4acy 3aracaHHs
JoMiHecneHLii ioHiB Mn2+ i MigTBepKye NPUNYILIEHHS [IPO [IEPEHECEHH €HEPrii MK iOHaMM aKTUBaTOpA.
[IpoBeneHi po3paxyHKM KOOPAMHAT HAa XPOMATUYHUX JiarpaMax CBITHOCTI ITIOKa3aJIH, O BCi Kepamiku
I€MOHCTPYIOTh Bapiallilo KOJIbOPiB CBiY€HHS Bif CHHBOTO JO Y€PBOHOTO. 3MiHA KOJIbOPY CBiY€HHS MOXKE
3IiMICHIOBATHCS 3MIHOIO CKJIaAy KepaMmiK Ta KOHLEHTPalil aKTMBAaTOpa. 3BaKalo4y Ha Lie, JOCIiIKyBaHi KepaMiku
rajaTiB MarHilo, LMHKY Ta TBEPAUX PO3YMHIB Ha IXHIil1 OCHOBI, OIHOYACHO JIeroBaHi ioHamu Mn2+ ta Eu3+,

3aIIPOIIOHOBAHO 1711 BUKOPUCTAHHS SIK JIIOMiHOQOPIB 3 MOXJIMBICTIO KOHTPOJIIO KOJIbOPY CBi4EHHSI.

2. This thesis dedicated to investigate the effect of co-doping with Mn2+ and different concentration of Eu3+ ions
on the optical-luminescent properties of magnesium and zinc gallate compounds (MgGa204, ZnGa204) with spinel
structure and solid solutions of these compounds (Mgl-xZnxGa204), and to establish the role of crystal structure
defects in light emission and excitation energy transition processes for application of these compounds as
phosphor materials with multiple emission colors. The single phase spinel structure of all obtained ceramic
materials was testified by X-ray diffraction measurements with application of Rietveld refinement. Positron
annihilation time spectroscopy revealed cation vacancy and multi-vacancy defects in the structure of investigated
spinels and verified successful incorporation of Eu3+ ions into the spinel host. The luminescence of matrix and
Mn2+ ions in the MgGa204 and ZnGa204 compounds were found to be excited in the region of fundamental
absorption edge. The ceramics of the Mg0.5Zn0.5Ga204: Mn2+, Eu3+ solid solution exhibits an order higher
excitation intensity of the matrix luminescence band due to large number of structural defects. In all of the co-
doped ceramic samples the Eu3+ ions were excited in the broad charge transfer band (O2--Eu3+) and narrow lines
of intracenter transitions in Eu3+ ions. The photoluminescence emission spectra of all gallate ceramic samples co-
doped with Mn2+ and Eu3+ ions show emission bands of matrix (350-475 nm), Mn2+ ions (475-575 nm), and Eu3+
ions (575-650 nm). It has been shown that incorporation of Eu3+ ions and rising of their concentration affects all of
the observed luminescence bands. However, it changes neither character and spectral position. An optimal
concentration of europium ions was found for MgGa204: Mn2+, Eu3+ and ZnGa204: Mn2+, Eu3+ ceramics, taking
values approximately 4 and 3 mol.%, respectively. The increase of the Eu3+ ions concentration leads to
suppression of the matrix luminescence intensity in co-doped magnesium and zinc gallate compounds. However,
the emission intensity of Mn2+ ions increases with the introduction of Eu3+ ions and reaches a maximum around 5
mol.% in the magnesium gallate compound. The obtained concentration dependences indicate energy transfer
between the matrix, the Mn2+, and Eu3+ ions. The reduction of the luminescence decay constant of Mn2+ ions
after co-doping with Eu3+ ions confirms the assumption about the energy interaction between activator ions. The
coordinates of luminosity CIE (Commission Internationale de I'Eclairage) diagram were calculated and showed that
all ceramics exhibit variation of the emission color from blue to red. The color modification can be employed either
by changing the composition of gallate ceramics or by tuning concentration of activator ions. This reveals that
investigated ceramics of magnesium and zinc gallates together with their solid solutions co-doped with Mn2+ and
Eu3+ ions can be used for application as phosphors with possibility of controlling the emission color.
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