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Abstract. In the present study the luminescent properties of calcium aluminate activated by Eu’" and Dy*"ions
are investigated. The phosphor on the basis of calcium aluminate was obtained via citric-nitrate sol gel method
using a microwave radiation. It was determined by X-ray diffraction method and by electron microprobe
analysis that rare earth elements (REE) ions incorporate into lattice of calcium aluminate and don’t form own
phases. Luminescent properties of calcium aluminate activated by REE ions were studied by spectrofluorimeter.
Luminescent spectrum of Cag9sEu0,0sA1:04 contains five bands groups of emission between 580—710 nm which
correspond to °Dy — 'F; transitions of Ew’*(A=254 nm). Present maxima lie in the red area of the spectrum and
determine the obtainment of red glow phosphor. Excitation spectrum of CaposDyo,0sA1:04 contains two bands
with maxima at 240 and 380 nm. Exciting the sample by the far ultraviolet (240 nm), two bands with maxima at
420 and 490 nm conditioning a blue glow of phosphor under overlapping of violet (*G112 — %H,s/» transition of
Dy**) and blue-green (*Fop — °H)spy transition of Dy’*) radiations, respectively, were observed. Exciting the
sample by the near ultraviolet (380 nm), one intense band at 420 nm and bright violet glowing were observed.
Emission spectrum of the phosphor obtaining by co-activation of calcium aluminate by two test REE ions is
identical to the emission spectrum of calcium aluminate activated by Dy*" ions. Transitions of Eu’" in this case
are not observed. Nevertheless, the increase of band intensity conditioning more bright violet glowing was

observed.

Beenenue. MHuoroo6pasue cep MpUMEHEHHs IIOMUHECICHTHBIX MAaTEPUaJIOB NPHUBJICKACT BHUMAaHUC
HCcIeI0BaTeIeH-MaTepHaIoBEIOB K CO3AHUIO HOBBIX HEOPTAaHUIECKUX CHUCTEM, M3IYYaOMINX CBET B BUANMOM
JHana3oHe, W MOMCKY HOBBIX TEXHOJIOTHH MOIY4EHHUsI KpUCTAI0(oc(hOpoB, yIydIIalOMNX 3KCIUTyaTallHOHHBIC
XapaKTEePUCTHUKU M CHUYKAIOIINX CE0ECTOMMOCTh KOHEUHOTO MPOAYKTa.

JanHast pabota rocssiiieHa UCCIECA0BaHUIO JIIOMUHECHIEHTHBIX CBOMCTB KpHcTauiodocdopoB Ha ocHOBE
IIOMHHATA Kaiblys, akTuBupoBanHoro nonamu esponus(Ill) u mucnposus(Ill), a Taxke coakTHBUPOBAHHOTO

IBYMA peaKo3eMenbHbIME noHaMu (P33) oxHOBpeMeHHO.
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Marepuajbl 1 MeTOABI HccaeqoBaHus. [ mosmydeHust kKpucaiuiopochopoB Ha OCHOBE aJTIOMUHATA
KaJbIMsI B KAa4eCTBE HCXOJHBIX KOMITOHEHTOB HCIOIB30BAJM HUTPAT ATIOMUHHA JEBITHBOAHBIA, HHUTPAT
KambIMsI YCTHIPEXBOAHBIA W JIMMOHHYIO KHCJOTY, pPACTBOPCHHBIE B MHHHMAJIbHOM  KOJHYCCTBE
JTUCTHILTUPOBaHHOM BOAbl. OKcHunbl P3D pacTBOpsiM B KOHIICHTPUPOBAHHOM a30THOHM KHCIIOTE W JTOOABIISIIN K
paHee MoJy4eHHBIM BOJIHBIM pacTBopaM. CMech epeMelInBalId B TeUeHHe 1,5 4 1 moaBeprain MUKpOBOJIHOBON
obpaborke npu 360 Bt must ynaneHus pacTBOPUTENS W YBEJIMYEHMs CKOPOCTH TOJIMKOHAeHcauwu. Ilocre
nepexoga aMopQHOro reis B TBEpAbIH MOpOIIOK oOpaser oTkuranu B MydenbHol neun npu 1200 °C s
TTOTyYeHHS KPUCTAJUIMIECKOTO MpOoAyKTa. MaeHTn(UKaIuio mpoayKTa IPOBOIMIN METOIOM PEHTTeHO(ha30BOTO
agamm3a  (Rigaku  MiniFlex 600, CuKa — wm3mydeHme, CKOpocTh CbeMKH 2 °/MHH.) H
MHUKpOpEHTreHocnekTpansHoro ananusa (Quantax—70). Ha cnexkrpoduryopumerpe (Cary Eclipce) uccienosanu
JIIOMHHECLICHTHbIE CBOMCTBA MOJIyUYE€HHBIX CHCTEM.

B pabore [1] mokasaHO BIHMSHHE KOJIMYECTBA MOHOB €BPOIMS HAa MHTEHCHBHOCTb JIIOMHHECLEHIINU
AMIOMUHATHBIX KpHUCTautodochopoB. Mcxons w3 TPHUBENCHHBIX ITaHHBIX, MaKCHUMaJbHYI0 HWHTCHCHBHOCTH
M3IydeHns HabIIofany npy KojmdecTse moHoB Eut, paBHoM 5 Mon.%. B cBs3u ¢ oTuM, B HacTosmuel pabote
WCCIIEZIOBANA  JIIOMHHECIICHTHBIE ~ CBOMCTBa  ciexyromux  kpuctammiogpochopor:  CagosEugesAlrOs,
Cag,95Dy0,0sAl204, Cago5Eu0,025Dy0,025A1:04.

Pesyabrarsl. [1o pesynbraTtaM peHTreHO(a30BOro aHajiM3a yCTaHOBHIIM, 4To HOHBI P30 BecTpauBatoTes B
pemIeTKy aJfoMHHATa KaJbIIHs, HE3HAUNTEIFHO MCKaXKasi TapaMeTphl pPelIeTKH U He 00pa3ys coOCTBEHHBIX (a3,
YTO  TO3BOJSIET TOBOpPUTH 00  00pa3oBaHMM  TBEPABIX  pPAacTBOPOB  3aMEIICHUS.  Pe3ynbpTaTsl
MHKPOPEHTT€HOCTIEKTPAIHHOTO aHAIN3a TTOKA3ali paBHOMEPHOE pacIipeesicHIe HOHOB aKTHBATOPOB B MAaTPHIIE
JFOMHHOGOpA.

Crexrp momunecuenimn CagosDyo0sAl204, ipencrasien Ha pucynke 1. Crektp Bo30yxIeHus oOpasna
cozepskut ase nojocs! npu 240 u 380 um. [Tpu Bo3OykeHnn 00pa3na U3nydyeHueM ¢ JUIMHOM BOJIHBI A=240 HM
(puc. la, aunusa 1) HaOmomamu IBe TMONOCH ¢ MakcuMyMamu mpu 420 n 490 HM, XapakTepH3YIOUNINX CHHEE
CBEYEHHE JIOMUHO(OpPa, 06yCIOBIEHHOEe HatoXeHneM (ronetoBoro (*Giiz — *Hisp nmepexon monos Dy*') m
cune-3enenoro (*Fon — °Hisp nepexon nonos Dy*") msnyuenus. Bosbyxknas oOpasen UslydeHHEM ¢ JJIMHON
BostHbI A=380 HM (puc. 10, runus 1), HAOMIOIATN OJJHY UHTCHCUBHYIO moJiocy 1pu 420 HM U sipkoe (HroJeToBOE
CBEYEHHUE.

Crextp mromuHeceHIUN CagosEug 0sAl,O4, ToTydeHHBIH TpH BO30YKACHUH E€IMHCTBEHHO BO3MOKHOW
JUTMHHOHN BOJHBI PaBHOU 254 HM, COIEPIKHT IATH TPYIII ITOJIOC ¢ MAKCUMyMaMH H3IydeHns Mexay 580—710 um,
KOTOpPBIE COOTBETCTBYIOT Dy — 'Fj mepexogam nonos Eu*. Usnydenne HeGOMBIION HHTEHCHBHOCTH TIpU 580 HM
o0ycnosieno °Dy — "Fo nepexogamu. [lomnoca, obnagaromas 4yTh GOIbIICH HHTEHCHBHOCTBIO U JIEKAINAS TIPH
590 HM, CBf3aHAa ¢ MarHUTHO-AUIIOJLHBIMM Hepexogamu “Do — 'Fi, a B auanasone 610621 uM HabmomaeTcs
CaMblii MHTEHCHUBHBIH IEPEXOJ, COOTBETCTBYIOLIUHN 3JIEKTPOAUIIONBHBIM Dy — 'F, nepexomam uoHa Eu’”,
KOTOpBIE TPEeoONIagaoT Uil UCCIeAyeMbIX JTIOMHHO(OPOoB. Takke MHTCHCHBHBIE IMOJIOCH HAOMIONAIOTCS MpPH
698-710 mm, xapaktepusyrommue *Do — "F4 mepexomsl. JIBe HEGOMBIINX MOJIOCH, JIEKAIMX B AHANa30He 650—
660 uM, cooTBETCTBYIOT *Dg — 'F3 mepexomam. JlaHHbIE MAKCUMYMBI JIEXKAT B KPACHOU 00JIACTH CIIEKTPA.

Cnexrp wucmyckanus momuHodopa CagosEug02sDyo0sAlLO4s  maeHTHYEH CHEKTpYy HUCITyCKaHHS
AIIOMHUHATAa Kalblusl akTUBMpoBaHHOro wnoHamu jucrposust (III). Jlromunecuenumss HaGmomaercs mnpu

BO30YyXIeHIH oOpasna umHoN BotHE 240 HM (puc.la, aunua 2) n 380 um (puc.16, sunus 2). [lepexonoB nona
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Eu’" He obmapyxeno. OmHaKo HOpM HCIIONL30BAHUM COAKTMBATOPAa HAOGIIONANM YBEIMYEHHE MHTEHCHBHOCTU

nepexon0B HoHOB Dy*", 06ycioBmuBaromumx 60see APKOe GHOIETOBOE CBEUCHHE.
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Puc. 1. Cnexmpoi momunecyenyuu Cag,osDyo0sA1:04 (nunusa 1), CagosEu0,025Dv0,02541:04 (munusa 2), nonyuennvle

npu OnuHe 80aHbl 8030yocoenus a) 240 um; 6) 380 nm
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Puc. 2. Cnexmp niomunecyenyuu Cap,osEu0,0541:04 (Reoss. =254 HM)

3akuiouenne. B paboTe MccienoBaHbl JIIOMHUHECIIGHTHBIE CBOMCTBA JIIOMHHATA KaJIbIHs, TOJTYyYEHHOTO
mytem akTuBanuy nonamu esponus(I1l) u aucnposus(Ill) n myrem nx coBMecTHOTrO coakTuBrpoBanus. [lomyueH
moMHHOGOp KpacHoro ceedeHHst coctaBa CagosEuoosAlbOs m moMuHOGMOpP SAPKOTO (HHOIETOBOTO CBEUCHHS
Cap,95Dy0,05sAl,04. TIpu COAKTHBHPOBAHMM aMIOMHHATa Kanblus MoHamu Dy>" m Eu’' mabmomamu ceedenne,
obycioBnenHoe nepexonamu uoHoB aucnposus(Ill). Housr espommsa(Ill) He mnposiBIsioT COOCTBEHHBIX

H3JTy4aTesIbHBIX NIEPEX0/0B, HO BIMAIOT HAa MHTEHCHBHOCTH CBEUCHHUS KpUCTAIIO(pochopa.
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