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2. Synthesis and luminescent properties of the alkaline-earth silicates, activated with Eu2+ ions

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYE€HO BUBYEHHIO BIIJIMBY YMOB CUHTE3Y ! KPUCTaIiYHOI CTPYKTYpH CUJIIKATIB
JIy’)KHO3€MeJIbHUX MeTajliB (JI3M) Ha CrieKTpaslbHO-JIIOMiHECLIEHTHI BJIaCTMBOCTI i0HiB Eu2+ y BillIOBiHUX TBEPIUX
po3unHax 3amimenHs. [llnsgxoM TBeprogasHUx peakliil Ta 30JIb-T€Ib METOJOM CUHTE30BAaHO aKTMBOBAHi ioHaMU
Eu2+ cunikatu JI3M cknany MLi2SiO4 (M= Ca,Sr,Ba), Ca3Si207, LT- tra HT-Ca3SiO4Cl2. [TokazaHo, 110
3aCTOCYBaHHS 30J1b-T€JIb IIpoLecy 1o cuHTedy SrLi2Si04, Ca3Si207, a TakoX TBEPAUX PO3YUHIB Ha IX OCHOBI
I03BOJISIE CKOPOTUTU TPUBAJIICTh TEPMIYHOI 0OPOOKY, YHUKHYTH BUKOPUCTaHHS IIJIaBHIB Ta O€PKyBaTU MaTepiany,
cepenHiil po3Mip YaCTOK SIKUX He IepeBuInye 1,5 MKM. BCTaHOBJIEHO IPUYMHY, 110 0OYMOBJIIOIOTh 3MiHY
CIIEKTPaJIbHO-JIIOMiHECLIEHTHUX BilacTUBOCTeN ioHiB Eu2+ y psai puitiocumnikatis JISM MLi2SiO4 (M= Ca,Sr,Ba).
[TokasaHo, 10 JOBrOXBUJILOBE ITOJIOKEHHS MaKCUMyMy cmyru 4{65d1>4f7 mominecuenuii ionis Eu2+ B SrLi2SiO4
(?max= 578 HM) BU3HAYAETHCS, FOJIOBHUM YMHOM, OiIBIIMM PO3IEIIeHHSIM KPUCTaJliuyHuM rnosieM 4{65d1-

KoHirypauii Eu2+ y nosuuisx Sr, 10 xapakTepu3yIThCsl HU3bKOIO TOYKOBOIO cuMmeTpieto (C2). BctaHoBsieHO, 1110



crilikicTb ioHiB Eu2+ y MLi2SiO4 e HM3bKOIO, I 1714 ix cTabinizanii B 1UX COJMyKax € HEOOXiIHUM BUKOPUCTAHHS B
IIPOLIECi CUHTE3y areHTa-BiJHOBHUKA. Pe3ysIbTaTH aHai3y BIJIMBY KPUCTAJIIYHOI CTPYKTYPH CIIOJIYKU Ha CTiMKICTb
ionis Eu2+y MLi2SiO4, npoBeZieHOro B paMKax [1BOX (PEHOMEHOJIOTIYHUX MOJielel], y3roIKyI0ThbCs i3 3aralbHUMHI
€KCIIEPMMEHTAIbBHUMU CIIOCTEPEXEHHIMU. MeTogamu IY- Ta I0MiHECLEHTHOI CIIEKTPOCKOIIii T0Ka3aHo, 10
¢dasose nepersopenHs Ca3SiO4Cl2 (LT>HT) cynpoBOIKyeTbCS iCTOTHUMHU 3MiHAMU SIK y cuMeTpii rpym [SiO4]4-,
TaK i B Oy[10Bi NoJiepiB Kasbliilo, 1110 € OCHOBHUMMU OYyZiBeIbHUMU OAUHULSMU 000X Moaudikauiil. [TokazaHo, 1m0
nosiiMopQHUII nepexif NpU3BOIUTb J0 3CYBYy MAaKCUMYMY CMyTU JioMiHecneHlii ioHiB Eu2+ B Ca3Si04CI2 3 512 um
(LT-popma) no 620 um (HT-popma) ipu 293 K BHacinok 36inbueHHs posuensienHs 4f65d1-kongirypatiii iona
Eu2+ (nsm61a cfs) kpucraniyHuM rmojemM MaTpulii. 3po6sieHO BUCHOBOK, 110 3aBASKY CBOIM CIIPUSTIIUBUM
CIIEKTPaJIbHO-JIIOMIHECLIEHTHUM XapakTtepuctukaM SrLi2SiO4:Eu2+ ta Ca3Si207:Eu2+ € nepCcrieKTuBHUMU

marepiazaMu AJ1s1 CTBOPEHHS CBITJIOLIOLHUX IPKEPET OCBITJIEHHSL.

2. The thesis is devoted to the study of the influence of preparative conditions and crystal structure of alkaline-
earth silicates on the luminescent properties of Eu2+ ions. Alkaline-earth silicates MLi2SiO4 (M= Ca,Sr,Ba),
Ca3Si207, LT- and HT-Ca3Si04Cl2, activated with Eu2+ ions, were prepared via solid state reactions and sol-gel
method. It was shown that the sol-gel process for the SrLi2SiO4 and Ca3Si207 synthesis allows one to shorten the
duration of heat treatment, to avoid the use of fluxes and to obtain materials with an average particle size less than
1.5 ?m. The reasons for the differences in luminescent properties of Eu2+ ions in the row of MLi2SiO4 (M= Ca,Sr,Ba)
were found. In particular, it is shown that the long-wave position of Eu2+ emission in SrLi2SiO4 (Lambda max= 578
nm) is caused by the large crystal-field splitting of the Eu2+ 4{65d1-configuration and relatively high degree of
covalency of the Eu-O bond. It was found that the stabilization of Eu2+ in MLi2SiO4 during the synthesis process
requires the use of a strong reducing agent (H2). Two phenomenological approaches to explain the low stability of
Eu2+ions in MLi2SiO4 were employed. They appeared to agree with general experimental observations. By means
of IR- and luminescent spectroscopy it is shown that Ca3SiO4CI2 (LT>HT) phase transition is accompanied by
substantial changes in both the symmetry of [SiO4]4- groups and the structure of calcium polyhedra, which are
basic building blocks of the both modifications. Due to their favorable luminescent characteristics SrLi2SiO4:Eu2+
and Ca3Si207:Eu2+ are considered as promising phosphors for white light-emitting diodes.
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