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Abstract. LalnOs-based phosphors activated with rare-earth ions were synthesized and their
properties were investigated. New red and green oxide phosphors were found, that could be prospective
for w-LED fabrication. It was found that chromium (111) ion works as a sencitizer for Pr¥*and Nd** ions
in LalnOs-based phosphors increasing resulting photoluminescence intensity by 40-90% and 50-80%,
respectively.

OnHuM U3 cr1ocoOOB CO3JaHUSI CBETOANOOB OEJIOro CBETa, U3JydarollUX B HIMPOKOM 00jacTu
CHEKTpa, SIBJISETCS MCIOJIb30BaHUE YJIbTPAa(UOJIETOBBIX WM CHHHUX CBETOAMOJOB B KOMOMHAIIUHU C
JOMHUHOGOpPAMH  pa3iMyHOro 1BeTa. Y®D-cBeTOnMOoapl 00ECNeUnBAIOT JOCTATOYHYIO JHEPTHUI0
aKTHBAUK JJIs1 BO30YXAEHUS pa3IM4YHBIX JTIOMHHO(GOPOB C MpeoOpa3oOBaHHWEM JUTMHBI BOJIHBI
HCXOJIHOTO M3Iy4eHHs W cO3JaHus Oenoro crekrpa. CBETOAMOJBI, MONydaeMble JAHHBIM METOIOM,
Ha3bIBalOT JIOMHHO(OPHBIMU cBeToanomamu (phosphor-converted white light-emitting diodes — PC-
WLEDs). Co3nanue JTIOMHHO(GOPHBIX CBETOAHMOIOB CTAJI0 BO3MOXKHBIM IOCie pa3pabotku Y-
CBETO/IMOJIOB Ha OCHOBE IBOHHBIX retepocTpykryp P-GaN/n-InGaN/n-GaN, kotopbie ObuIn BIEpBbIC
ormucansl B 1993 r. III. Hakamypa. B HacTosiiee Bpemsi pa3paOoTaHbl MPOMBILIUICHHBIE sipkue Y d-
CBETOJIMOJIBI, M3Tydaromue Kak B Oomwkael yactu Y D-crnekrpa (360 < Amax < 405 HM), Tak u B Oojee
nanexoi 4yactu (210 < Amax <360 uMm). [Ina co3panus >PPEeKTUBHBIX JTIOMUHO(OPHBIX CBETOAMOOB
6es0ro cBeTa HEOOXOJMMBIM YCIIOBHUEM SIBJII€TCSI COTJIACOBAHUE CIIEKTPOB BO30YXIEHUS IIOMUHO(POPOB
CO CHEeKTpaMH W3IIy4yeHHs CBeTOAHOoA0B. (OCOOCHHO aKTyaJbHOH SBISETCS 3aja4ya  IOHMCKa
JIOMHHO(OPOB, U3TYYaIOIIUX B KPACHON 00JaCTH BHIUMOIO CIIEKTPa, TaK KaK OJHUM M3 HEJIOCTATKOB
MPOMBIIIJICHHO BBIITYCKAaE€MBIX B HACTOSIIEE BPEeMs CBETOAHMOAOB O€JOro cBera ¢ JIIOMUHOGOpamu
SBIISICTCS HEXBAaTKa KPAacHOTO KOMIIOHEHTa B chekTpe ux wm3nydenus. Cpeau TpeOOBaHUIMA,
NPeIbIBISEMBIX K JIOMHHO(OpaM, TaKXKe BBIICISAIOT BBICOKYIO A(PQPEKTHBHOCTH JIOMUHECLEHIINY,
BBICOKYIO XMMHUYECKYIH0 M TEPMHUECKYI0 CTaOWiIbHOCTh. BcemMum sSTMMM KadecTBaMHM 00JIagaroT
JIOMHHO(OPB HA OCHOBE OKCHHBIX COEIMHEHHUH CO CTPYKTYpOH MEpOBCKHTA, JIETHPOBAaHHbIE HOHAMHU
PEKO3eMENIbHBIX 3JIEMEHTOB.

Hamu Obutn cuHTe3upOBaHbl TBep/bie pacTBOpbl PryLai«InOsz, NdxLaiInOs, SmyLai..InOs, ¢
KOHIIEHTpalell unoHa-aktuBatopa X = 0,01; 0,20; 0,30, tBepmsie pactBopel ThxLai«INnOs ¢
KOHIIEHTpaIei noHa-aktuBaropa X = 0,03; 0,05; 0,07; 0,15, a Taxxe wHmat ynantaHa LalnOz, He
CoAepiKalluii ONTHYECKHM AaKTHBHBIX HMOHOB pEIKO3eMENbHBIX JJIeMEeHTOB. bbuta wuccrnemoBana
KpHUCTaJTMUECKasi CTPYKTypa, TEIUIOBOE pacIIupeHHe, TEpPMUIECKasi CTAaOMIBHOCTh U JIIOMUHECIICHTHBIE
CBOWCTBA CHHTE3MPOBAHHBIX MH/IATOB.

Teepapie pactBopbl RyLai«INOs, (R = Pr, Nd, Sm, Tb) u unaar nantana LalnO3z momyyanu
KEPaMHUYECKUM JBYCTaAMHHBIM MeToaoM u3 okcuiaoB PreOi1, Nd203, Smy03, Th.0s, Lax0Os, In20s.
O6xur mnpoBomuinn Ha Bosmyxe mnpu 1523 K. PentreHoBckue audpakrorpaMmMbl TOTy4ald Ha
mudpakromerpe D8 ADVANCE Bruker AXS ¢ wucnonbs3oBanneM Cuko-H3IydeHHs IONMIArOBBIM
METOJIOM CheMKHM B Jnuana3zoHe yrioB 20 ot 20 mo 80 rpanycoB. [lms wuaeHTHUKamu
WHAWBHUIYAJIbHBIX COCIUHEHWH W TBEPIBIX PACTBOPOB OBLIM HCIIOJB30BAHBI JIAHHBIE KAapTOTEKH
MEXIyHaponHOro meHTpa audpakumonHslx gaHHeIX (ICDD  JCPDS).TemmoBoe pacmmpenne
KepaMHUYEeCKHX 00pa3lloB MCCIEeI0BAIN HAa Bo3ayxe B nHTepBane temneparyp 300-1100 K npu nmomomnu
KBapIIEBOTO TMJIATOMETpa (BEPTUKAJIBHO PACIIOIOKEHHBIN TOJIKATeNb, MaTepHall KOPIyca U TOJIKATENs
— TUJIaBJICHBIN KBapll) ¢ MHAMKATOPOM MHUKpOHHBIM MI'M B nuHammdeckom pexume (CKOpOCTh HarpeBa
u oxnaxaenus 3-5 K-mun™?). Tepmuueckyro cTaGUIBHOCTH OOPasOB ONMpEAESIN TIPH HOMOIIHU
TepMuyeckoro  aHanmuza.  KpuBble — muddepeHuManbHOM — CKaHUPYOLIEH — KaJopUMETpHH,
TEPMOTPABUMETPUUECKOT0 M UG PEpeHIINaIbHOTO TEPMOTPaBUMETPUYECKOTO aHaln3a CHUMalIM Ha
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nepuatorpape TGA /DSC1/1600 ¢upmsr METTLER TOLEDO Instruments no MakcuMaibHOM
temrnepatypsl 1273 K ¢ ucnonb3oBanrem B kaudectBe 3taymoHa AlOs (MCmonb30Baiv MJIaTHHOBBIC
TUraH;, ckopocTh HarpeBanusi — 10 K/muH.; atmochepa — craTmueckas; HaBecka oOpasua 100 Mkr).
OtHocuTenbHas norpewHocTh onpenenenus maccsl 0,0001%, oTHOCUTENbHAS TOTPEIIHOCTh U3MEPEHUS
temneparypel  0,15%. M3MepeHust CHeKTpoB JIOMHUHECHEHIIMM W CHEKTPOB  BO3OYXKIACHUS
JIFOMUHECLEHIMU NPOBOAWIN HA MOJEPHU3UPOBAHHOM CHEKTpO-U3MepuresibHoM KoMmiuiekce CHJI-2M,
COCTOSIIIEM U3 CBETOCHILHOTO MOHOXpoMaTopa Bo30ykaeHust M/IP-12 1 MoHOXpOMaTopa perucTpariu
MJIP-23. B kadecTBe HCTOYHHMKA BO30YXKICHHUS WCIIONB30BAIM KceHOHOBYIo Jsamiry JIKcIlI-120.
Peructpanyro CBETOBOr0 CUTHAINA MOCIIE TPOXOKAESHHS MOHOXPOMATOpa PErUCTPALIH OCYIIECTBIISIIN C
MOMOIIBI0  OXJaxkmaeMoro ¢oroyMHoxutenst @OY-100 (muanazon 230-800 HM) B pekuMe cyeTa
($OTOHOB.

VYcTaHOBNIEHO, YTO BCE CHHTE3MPOBAHHBIE 0Opasllbl MHAATOB ObUIM OJHO(A3ZHBIMU M HUMEIH
CTPYKTYpPY OPTOPOMOMYECKH HCKa)KEHHOTO NEepOBCKUTA. BHeApeHue MOHa-aKTHBATOpa HE BBI3BAJIO
3HAYUTENIbHBIX U3MEHEHHI B CTpYyKType MaTpuiisl LalnOa.

[To pe3ynbTaram UCCIEAOBAHUS TEPMHUUYECKOH CTAOMJIBHOCTH M TEIJIOBOTO pPACUIMPEHUs
TBepAbIX pacTBopoB RyLai.INOz, (R = Pr, Nd, Sm, Tb) ycraHoBiieHO OTCYyTCTBHE B HHX B MHTEpBAJC
temmeparyp 400-1100 K kakux-mu6o (a3oBbIX mepexomoB mnepBoro poma. Cpemaue K03PPHUIIMESHTHI
JMHEHHOTO TETIOBOTO PACIIMPEHHUS 0 UCCIIEAOBAHHBIX TBEPBIX PACTBOPOB B 3aBHCUMOCTH OT CTETICHU
3aMEIIEeHUS X OTJIMYAIOTCS HE3HAYUTEIbHO U M3MEHSIOTCS B MHTepBase 3HadeHuit (8,2—10,5) - 10° K.
ITorepst Macchl MpHM HarpeBaHWKM HABECKU TBEPIbIX pacTBOpoB RyLai«InOs, (R = Pr, Nd, Sm, Th) no
1273 K xpaiiHe He3HAuWTeNIbHA, OOYCIIOBIIEHA HAJWYMEM B 00pa3laXx MHUKPOKOJIMYECTB BOJBI H
U3MeHsIeTCs 0e3 OIpeleNieHHOW 3akoHOMepHOcTH B uHTepBaie 3uadenuit (0,0064—0,5813) macc.%.
[ToTeps kucIOpOaa MPU HArPEeBaHUU B UCCIIEIOBAHHBIX 00pa3ax He HaOII0AaIach.

[To pesynpraraM HCCIENOBAaHUS CIEKTPOB BO30YKIEHUS JIIOMUHECICHIIMA M CIEKTPOB
JIOMUHECIEHIINA CUHTE3UPOBAHHBIX TBEPJBIX PACTBOPOB YCTAHOBJICHBI 3aBHCHUMOCTH WHTEHCHBHOCTH
(hOTONIOMUHECTICHITUT oT KOHIIEHTpAIIUU MOHAa-aKTHUBATOPA. Hns WH/IaTOB
RxLai«InOz, (R = Pr, Nd, Sm) ontuManbHO# KOHIIEHTpanueil noHa-akTuBaropa sisisgercs X = 0,10, a
i “HAaToB ThyLaiINO3 ontumansHoM siBisteTcst kKonmenTparus X = 0,07.

Hamu ycranoBieHo, 4to TBepablii pactBop ProiolaoelnOs sBasiercss ¢oTtomromunodopom,
U3JIy4arolM B CHHE-3€JICHOM M KpacHO# o0NacTsX cBera, TBepAbld pacTBOp TDoo7LaoeslnOs — B
3eJIeHOI 00JacTH cBeTa, TBEpAbIA pacTBOp SMo1laoslnOs — B kpacHO# oOmacTu cBeTa, a TBEPIBIH
pactBop NdoiolaoglnOs — B Ommxkueir MK-o6mactu. CrekTpbl BO30YXACHHS JIOMUHECICHINH
WCCJIETOBAaHHBIX TBEPJBIX PACTBOPOB XOPOIIIO COTIACYIOTCS CO CIEKTPAMHU M3IIYYEHHUs CYIIECTBYIOITNX
B HacToswee BpeMs Y D-cBETOANON0B

Taxke HamMu BIEpBBIE TMPOBeACHO JerupoBanue (ortomomuHoPopoB  Pro10lageolnOs,
Ndo,10L20,90INnO3 moramu xpoma Cr¥* B kommuectBe 0,5 MOJI.%. YCTAQHOBIICHO, YTO WHTEHCHBHOCTD
(OTONFOMUHECIICHIIMUY  XPOMCOJIEp)KAIIMX  TBEPABIX  PacTBOPOB Pro.10La0,00InOs : 0,005 Cr3*,
Ndo,10La000INO3 : 0,005 Cr¥*  Bpmme, wem y ucXoaublX doTomomMuaoGopoB  ProiolaceInOs u
Ndo,10Lao,90InO3 Ha 40-90% 1 50-80% COOTBETCTBEHHO, YTO MO3BOIISET CAEIATH BBHIBOJ O TOM, YTO HOH
xpoma Cr** spnstiercs cencubunmsaropoM poromoMuHecenuu noros Pré*, Nd** B momunopopax Ha
ocHose LalnOs,

Takum oOpa3om, HamMu OBUTM CHHTE3MPOBAaHBI M  HCCJIENOBAHBI HOBBIE OKCHIHBIC
¢dortomromMuHODOPEl HAa OCHOBE WHJATa JIAHTaHA, AKTHBHUPOBAHHBIE HWOHAMH PEIKO3EMENbHBIX
aneMeHToB. [lpemiokensl OKcUaHbIE (OTONMIOMHHOMOPHI, M3IYyYaIOIIMEe B KPACHON W/WIIM 3€JICHOM
001acTax cBeTa, KOTOPhIE MOTYT OBITh MEPCHEKTUBHBI ISl TIPOU3BOJICTBA CBETOIMOIOB OEJIOT0 CBETA.
OGHapykeH CEeHCHOWTH3HpYIOmMil d(peKT, okaspBaeMblii HOHOM xpoma Cr’* Ha TIOMHHECLEHIHIO
nonoB Pr¥*, Nd* B momumnodopax Ha ocHose LalnOs, mo3BONMBIIMIA MOBBICHTH HHTEHCHBHOCTB
JIIOMUHECUEHIIMU TBepAbIX pacTBOpoB Ha 40-90% u 50-80% cOOTBETCTBEHHO.
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