NOJNTYYEHUE YIIbTPAOUCNEPCHbLIX MOPOLUKOB
NNIOMMHO®OPOB METOAOM rOPEHUA

O. B. Ypenkas, H. E. /Ipoosimiesckas, A. B. IlaBaenok, E. H. ITloxnenexublii

Yupeorcoenue oopazosanus «I omenvckuii 20cyOapcmeeHHbill MEXHUYeCKUtl
yruusepcumem umeru I1. O. Cyxozoy, benapycw

Hayunslii pykoBoaurens E. H. [longnenexHsiit

JIromuHOOPH MIMPOKO NPUMEHSIOTCS B TEJICBHJICHUH, CUCTEMaX OTOOpa)KeHUs WH-
¢dopmanuu, a B mocieaHee BpeMsi — U B OCBETUTEIbHBIX MPUOOpax: JIaMIOYKaX, CBETUIIb-
HHUKaX, MpoxkekTopax. [yis 1eneil ocBemeHus yaie BCero MCroib3yIOTCsl MUKPOKPUCTAI-
JMYECKUE JIIOMUHO(OPHI Ha OCHOBE WTTpuUii-amoMuHueBoro rpaHara (Y3AlsOj»),
JIETUPOBAHHOTO MOHAMHU PEIKO3EMENbHBIX 3JE€MEHTOB. METOIbl CUHTE3a TaKUX JIOMHHEC-
LIEHTHBIX MOPOLIKOB TpeOyIoT BrICOKHX Temmeparyp (1500-1600 °C), cnenuanbHOro 060-
pYZIOBaHUs, HATMYMSL BOCCTAHOBUTENBHBIX T'a30BbIX CPEJ] PU CHUHTE3€ (BOOPO, GopMHp-
ra3) win 1ioxo BocrnpousBoaumoro CBC-mpomecca [1]. [Ins cucteM oToOpakeHHsI WH-
dbopMmaruu (cBeTAmMEcs TaONMMYKH, YBAaKyallMOHHBIE TabIO, CHUCTEMbI OIOBEIICHUS) HC-
HOJIB3YIOTCS JTIOMUHO(OPHI ¢ ATUTEIBHBIM MOCIECBEUEHUEM Ha OCHOBE aIFOMUHATOB IIe-
nouyno3emenbHbIX 37eMeHToB [2]. B HUJI TKH I'TTY um. I1. O.Cyxoro pa3pabarbiBaroTcs
HOBbIE BapHMaHTHI MOJIYYEHHUS JTIOMHUHECLEHTHBIX MAaTE€pHajOB B BHJIE HAHOCTPYKTYpPHPO-
BaHHBIX MOPOIIKOB UTTPUH-ATIOMUHUEBOTO IpaHaTa U aJIFOMUHATOB CTPOHIUSA-Oapus, aK-
TUBUPOBAHHBIX MOHaMU P33. DT MeToapl OCHOBAaHBI HAa TEPMOXHMHYECKHUX DPEAKLHUAX
(ropeHusl) B BOCCTAaHOBUTEINIbHOH cpejie (caxapo3e, JMMOHHOM KHUCI0Te, MOYEBUHE, YKCYC-
HOW KHCIIOTE), COBMEIICHHBIE C TporeccaMi (hOPMUPOBAHHS OPTaHUKO-HEOPTaHUUECKUX
KOMIUIEKCHBIX COeIMHEHUH [3]. YCTaHOBJIEHO, UTO B MPOLIECCE TOPEHUS C UCIOJIb30BaHU-
€M a30THOKHUCIIBIX COJIeH UTTPHs, IFOMUHUS U IIEPUS B CMECH C Caxapo30i C MOCIeIyro-
el TepmooOpaboTkoil Ha Bo3ayxe npu temmeparypax 1100-1200 °C dpopmupyrores Ha-
HOCTPYKTYPHPOBAHHBIC TOPOIIKHA HUTTPHH-ATIOMUHHUEBOTO TpaHaTa, JIETHPOBAHHOTO
MOHAMU EPHsl, C XUMUUYECKOU (popmyIioin

Y3,CeAlsO; (x = 0,02-0,06), sipko-KeATOro IBETa, C HACBHITHON IUIOTHOCTHIO
p = 12-50 r/n ¢ BeIxOAOM 1O TBepAoH (aze okono 90 % (puc. 1, a). B 1o xe Bpems npu
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HCIOJIb30BaHUU B KaU€CTBE TOPIOUEr0 YKCYCHOM KHUCIIOTHI MPU TEX K€ YCIOBHUSIX MOJyya-
I0TCSI TIOPOIIKU OoJiee TJIOTHBIE, C 00Jiee COBEPIICHHOW KPHUCTAIUIMYECKON CTPYKTYPOH,
COCTOSIINUE U3 CPOCIINXCS KPUCTALIUTOB (puc. 1, 6).
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Puc. 1. POM-n3o6paxenue yactuny Y AG:Ce, MOJIy4eHHBIX: ¢ — C UCIIOJIb30BaHUEM
caxapo3sl B kayecTe roprouero (7,s, = 1200 °C); 6 — MEeTo10M rOpeHHs B YKCYCHOM
kucnore (Tosp = 1200 °C)

[TocnenoBaTenbHOCTh CHHTE3a HAHOCTPYKTYPUPOBAHHBIX MOPOIIKOB I'paHara, Jeru-
POBaHHOI'O HOHAMM LIEpUsl TyTEM FOPEHUs, 3aKJIF0YAETCS] B CMEIIMBAHUM PACUETHBIX KOJIH-
yecTB Y(NO;3)3:6H,0, AI(NO3);3-9H,0, Ce(NO3)3:6H,0, opraHudeckoro coeIuHeHHs ro-
prodero, 100aBICHWEM TUCTHUIMPOBAHHOM BOIBI, MEPEMEIINBAHUEM WHTPEIUEHTOB JI0
COCTOSIHUSL OiHOpoJiHOTO red. Jlanee cieayeT Tepmuueckas oOpaboTka renis B CyLIMIIb-
HOM mikady npu temmeparype 75-85 °C mwim MUKpOBOIIHOBOM nieun. M Tonbko mocie tep-
Moo6pabotku npu 1100 °C dopmMHUpyrOTCS HaHOKPUCTAJUIMYECKHE MOPOILKH, MPOSBISIO-
IIM€ WHTCHCHBHBIC JIIOMHUHECICHTHBIE CBOWCTBAa TMpPH OOJIYYCHHH CBETOM CHHETO
cBeToanoa (A oss = 450 HM) [4].

CrekTpbl JIIOMUHECLEHIIMM HAHOCTPYKTypHUpoBaHHbIX mopowkoB YAG:Ce, momy-
YEHHBIX METOJIOM FOpPEHHUs, IPUBE/ICHBI Ha puC. 2.
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Puc. 2. Cnextpsi gromunectieHIIUH MOPOIKOB Y AG:Ce (Ayos = 450 HM):
1-700°C; 2-900 °C; 3—1000 °C; 4— 1100 °C; 5 - 1200 °C

Y CTaHOBIIEHO, YTO yBETUYEHUE TEMIEpaTypbl 00pabOTKH HAaHOCTPYKTYPHPOBAHHOTO
nopoiika YAG:Ce B unreppaie 700-1100 °C B Bo3aylIHoOM cpeie NPUBOJIUT K POCTY HH-
TEHCUBHOCTHU JTIOMUHECIICHIIMY TPUMEPHO B 3 pasa.
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VYnbpTpaaucnepcHble MOPOIIKH aTIOMUHATA CTPOHLUA-0apus, JTETHPOBAHHOTO HOHAMU
esponusi Sr,Ba; ,Al;O4:Eu, ObUTH TIOTyYeHBI METOJOM TOPCHHS, (TEPMOXHUMHUYECKAST PeaK-
I[Us1) C UCTOIb30BAaHMEM HUTPATOB CTPOHLIMSA U Oapusi U B KaueCTBE TOPIOYEro psja opra-
HUYECKUX COEAMHEHUM: caxapo3bl, TUMOHHON KHUCIOTHI U MOueBHHBI. HauanbHas Temrie-
paTypa MOJDKHra CMECH COJIeM M OpraHM4Yeckoro roprodero cocrtapisiia 175 °C. Jlanee
MOJIYYEHHBIM TIPEKYPCOp MPOKATMBAIN HA BO3AYyXE B My(eIbHON MeUn MpU TeMIepaTypax
700 u 1200 °C B Teuenue ogHoro yaca. OnuH u3 00pa3ioB (4a) ObUT MOTYUYEH MPHU MOIHKH-
re cMecH B 0b1ToBOM CBY-nieun npu momHocta 800 BT.

VY nenpHas moBepxHOCTH 00pa3ioB Sr.Ba; ,Al,O4:Eu 6b11a m3MepeHa ¢ moMomipio yc-
taHoBKH AKYCOPB-500 Meronom ancopOruu-necopomuu aproHa. PesynbraTel u3mepe-
HUN yleabHOW IMOBEPXHOCTH MOPOLIKOB, MOJYYEHHBIX METOJIOM TOpPEHHsI B caxapose,
MPEJICTaBJICHBI B TAOIHIIC.

YaeabHbIe TOBEPXHOCTH NMOPOLIKOB, OJY4YeHHBIX METOI0M I'OPEeHHs B caxapo3e

Homep 2
Temnepatypa, °C YaeabHasi NOBEPXHOCTb, M*/T
oOpasua
la 175 0,21
2a 700 1,04
3a 1200 0,69
4a ropeane B CBU-neun 1,11

W3 Tabnuiiel criemyer, 4To ynelibHasi IOBEPXHOCTh MOPOIIKOB BHaYaie HE3HAYUTEIbHO
pacTeT ¢ MOBBIIICHHEM TeMITEpaTyphl MPOKAIMBAHMS, a 3aTeM TaJacT MPUMEPHO B 2 pasa mpu
temriepatype 1200 °C. D10 cBsizaHO, CKOpEEe BCEro, BHaYasIe C yAaJ€HUEM ITPUMECHBIX TPy
(OH, NO3, CO») c MOBEpXHOCTH YACTHIL TIOPOLIKA, a 3aTEM YIUIOTHEHHEM KPHCTAJUTMUECKOM
CTPYKTYpBI YacTull Matpuibl StBaAl,O4 u popmupoBanrem 6osiee COBEpIIEHHONW KPUCTAIUTH-
YECKOM CTPYKTYpbl C YBEJIMYEHHEM pasMmepa KpucTaumToB. IIpu ropenuum mnpekypcopa B
CBUY-nieun cpazy (hopMupyeTCsi MOPOIIOK C JTOBOJIBHO BBICOKOW YJIEIBHOM MOBEPXHOCTHIO,
TaK KakK MPH BO3JCHCTBUM MUKPOBOJIHOBOTO M3IY4YEHHUSI Ha BIJIAXKHBIN MOPOIIOK MPOUCXOIUT
MOJKUT OPTaHUKH U TEMIIEPATypa Pe3KO pacTer.

OTOT BBIBOJ MOATBEpkKAa0T U audpaxrorpammsl (JIPOH-7), cHsTble OT 00pa3ios
SryBa; xAl,O4, MOTYyYEHHBIX METOJAOM TOPEHUS C MOCICAYIOMEM TPOKATMBAHUEM TIPEKYP-
copa npu temneparypax 700 u 1200 °C (puc. 3).
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Puc. 3. Iudpaxrorpamma nopomxka Sr,Ba,; Al,O4, MpokaneHHOTO IPH TEMITEPATYPE
700°C (a) m 1200 °C (6) Ha BO3OYXE
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BuHo, 4TO MOPOILIKY, MOTy4YEHHBIE U3 A30THOKHCIIBIX COJIEH CTPOHIMS, Oapusl U altOMu-
HUS, MOJTyYE€HHBIE METOJOM TOpeHHUsl U nocneayromiero npokanmmeanus npu 700 u 1200 °C ne
comepkat Ipyrux (a3, kpome KyOndeckoro aoMuHara cTpoHims-6apus. [lo ymmpenuro mu-
KOB Ha Ju(pakTorpaMMe pUCyHKa 3a ObUIO HAMIIEHO, YTO CPEIHUIN pa3Mep arjioMepaToB KpH-
CTAJUTMYECKUX MTOPOIIKOB, pokajieHHbIX Ipu 1200 °C, cocrasiser 2,5-3 MKM.

[Toryuennsie nopomku SryBa; Al,O4:Eu HHTEHCHMBHO JIFOMUHECIIUPYIOT TOJ BO3IECH-
crBueM Y®-nznyuenus B uHrepBasie 400-700 HM ¢ mMakcumyMoM Ha 520 HM (kenTo-
3€JIeHas JTIOMUHECLIEHIMS), YTO MO3BOJIIET MPEANOJIOKNUTh EPCIEKTUBHOCTh UX IPUMEHE-
HUS B CUCTEMax 0TOOpakeHUsI uH(popMaIuu.
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