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[Tonyuens! HoBbIe cTekia cucteMbl TeO,—NagPgO 3. MeTonom nuddepeHmanbHOi cKaHUPYIOLIEH Ka-
JIOpPUMETPUHU U3YYEHO TEPMUUECKOE MTOBeAeHME CTEKOJ B obnactu 25—580°C, ncciaenoBaHbl TeMIlepaTyp-
HBIE 3aBUCUMOCTH TeIUIoeMKOCTH B mHTepBaje 25—400°C. OnpenejieHbl XapaKTEpUCTUKM PAaCCTEKIOBA-
HUS Y CTEKIIO0OPa3HOTO COCTOSTHUS, TTOH00paHbl aHAIMTUIECKIE 3aBUCMOCTH TEMITEpaTyp CTCKIOBaHMS
U TEPMOJIMHAMMYECKUX XapaKTepUCTUK cTeKoa OT ux coctaBa npu ¢ = 80°C. [IpoBeneH cpaBHUTEIbHBI
aHaJIM3 TTOJIYYeHHBIX 3aBUCUMOCTE C aHAJIOTUIHBIMH JIJ11 U3YYeHHBIX paHee OMHAPHBIX CUCTEM Ha OCHOBE
TeO,. MccnenoBaHa ontuyeckasl Ipo3payHocTh cTekon B Y-, punumoii 1 MK-obnactsax cnexrpa. [Toka-
3aHa BO3MOXHOCTb BBEICHHUS B CTeKJa OKCHUIOB PEIKO3eMEJbHBIX 3JIeMEHTOB. JIIsT cTeKia cocTaBa
0.89Te0,—0.08NagPzO3—0.03Nd,O3 n3y4yeHbl JIOMUHECLIEHTHbBIE XapaKTEePUCTUKH.
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BBEIAEHME

TemnyputHBIE CTEKJIa SIBISTIOTCSI BOCTpeOOBaH-
HBIM MaTepuaJioM COBPEMEHHOTO ONTUYECKOTO Ma-
TepHAIOBEICHUS OJ1arogapst KOMIIJIEKCY (PU3MKO-XH1-
MUYECKUX CBOMCTB, K KOTOPBIM OTHOCSIT IIUPOKYIO 00-
JIACTh TIPOITYCKAHUS, XUMWYECKYI0O U TEPMUUYECKYIO
YCTOMYMBOCTb, MEXaHUYECKYIO MTPOYHOCTb, YCTOWYM -
BOCTb K KPUCTAJUTU3allN, BEICOKME 3HAYCHMS TTOKA-
3aTelisl IPEJIOMJICHUST Y TTIOTEeHLIMAIbHO HU3KUE OITH-
yeckne motepu [1—3]. CrekimooOpa3HOe COCTOSTHHUE
WHAVBUIYATLHOTO IUOKCUIA TEJLTypa HEYyCTOMYMBO,
IIJISl €TO CTAOMIN3alIMU UCTIONb3YIOT OKCUIBI MOJINO-
neHna(VIl), sonbsdppama(Vl), dochopa(V), nuuHka u
psiga Apyrux 371eMeHToB. [Touck KOMIIOHEHTOB MO-
KET TMIPUBECTH K MOSBJICHUIO HOBBIX WU YIYYIIEHUIO
yKe UMEIOLINXCS XapaKTEPUCTUK TE/UTYPUTHBIX CTe-
kos. Panee [4—6] Oblia moka3aHa BO3MOXHOCTb MC-
MOJIb30BaHUsSI B KAYECTBE CTEKIIOOOpa3oBarteisi rekca-
MeTtadocdaTa HaTpHsI, 00JTACTh IPUMEHEHUST KOTOPOTO
B HACTOsIIIIee BpeMsl OrpaHWYeHA UCTIOb30BAHUEM [IJIST
YMSITYeHUSI BOABI M GOPHOBI C KOPPO3UEii, a TAaKXKe MPU-
MEHEHMEM B KepaMUYECKOM, MUIeBOi, mapdiomep-
HOI1 TIPOMBIIIJIEHHOCTSIX, TIPY 3TOM €T0 CITOCOOHOCTH K
00pa30BaHUIO YCTOMYMBBIX CTEKOJ MPAKTUYECKU HE
BocTpeboBaHa. B paborax [4, 5] oH paccmaTpuBaeTcs B
Ka4yeCcTBe CTEKII000pa30oBaresisi MHOTOKOMITOHEHTHBIX
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rajjoreHuIHbIX crekol (NaPO;)—BaCl,—ZnCl,—RCl
u (NaPO,;),—BaF,—ZnF,—RF (R = Li, Na, K), B pa-
6orte [6] — B KauecTBe CTEKIIO00pa3oBaTeIs B OMHAp-
HOI1 cucTeMe C TMOKCUIOM TeJutypa. B KadecTBe orpa-
HUYEHU OTMEUYECHA XMMNYECKast HEYCTOMYUBOCTD CTE-
KOJI TIPM JUTUTEILHOM MPEObIBAaHUM Ha BO3IyXeE.

Llenvio HacTosIell pabOTHI SIBISICH YCTaHOBIIE-
HI€ BO3MOXHOCTH CUHTE3a CTEKOJT OMHAPHOI CUCTEMBI
IUOKCHI Tellmypa—TekcaMmetacdocdar HaTpHsI pac-
IUTABHBIM METOMIOM, OIpeAe/ieHre TePMUYECKUX, TeP-
MOJWHAMUYECKUX XapaKTePUCTUK CTEKOJ U UX aHa-
JIMTUYECKUX 3aBUCUMOCTEI OT COCTaBa, UCCJIEI0Ba-
HHE ONTUYECKUX CBOMCTB CTEKOJ B MHTEpBAaJe IJIUH
BoustH 300—30000 HM.

OKCITEPUMEHTAJIBHAA YACTb

CrekJia CMHTE3UPOBaIy pacrjlaBHbIM MeToi0M. B
KayecTBE€ MCXOAHBIX BelIeCTB ucnoib3oBanu TeO,
Mapku OCY 7-4 o TY 6-09-4833-80, NasP,O,4 kBa-
mapnkanum “4.”. HaBeckm o6mieit maccoit 10.0 T
pactupanu B GapdopoBOii CTYITKE 1 BEIIECPKUBAIN B
dapdopoBoM TUTIIE B My EITLHOI TTeYn IPH TEMIIe-
patype 800°C B TeueHue 20 MmuH. CTteki006pas3yio-
LW pacrjiaB BBUIMBAIM Ha ITOOOrpeTyio ¢opmy U3
HepXKaBeIOIIel CTal, OTXKUT MPOBOAWIN IIPU TEM-
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neparype 270°C B reueHue 3 4. [TonyyeHHbIe 0Opa3-
LIbI IPEACTABIISIN COO0I TTACTUHBI TIPSIMOYTOJIbHOM
¢dopMBI TOJMIIMHOIT 0KoJio 3 MM. Haimmame cTtexkinoo6-
pa3HOro COCTOSIHUSI MOATBEPXKIAIN METOIOM PEHT-
reHo(a3oBOro aHajin3a Ha PeHTTeHOBCKOM OTUdpaK-
toMeTpe Shimadzu XRD-600.

TepMudeckoe moBedeHWE CTEKOJ MCCIIETOBATU
¢ WCTob30BaHNEM I depeHIINATEHOTO CKAHNPYIO-
mero kajgopumerpa DSC 204 F1 Phoenix (Netzsch
Geratebau), moBepKy KaJJOpuMeTpa OCYIIECTBIISLIN
C TTOMOIIIBI0 KaJMOPOBOYHBIX TECTOB IO M3Mepe-
HUIO TEPMOIMHAMUYECKUX XapaKTePUCTHK TIaB-
JICHUs CTaHIapTHBIX 00pa3moB (H-renTaHa, pTyTH,
WHOWS, OJI0Ba, BUCMYTa, CBUHIIA, LIMHKA), TIPOSIB-
ngomux ¢a3oBble TIPEeBpalleHUsT B UCCIeayeMOit
obmactu Temmnepatyp. OnpenesleHue TETUIOEMKOCTH
no maHHbBIM JICK-m3MepeHMil OCYIIECTBIISIM IIO
cTaHAapTHOU MeTtonuke dpupmel Netzsch, mompo0OHO
onucaHHoii B [7]. TeruioeMKocThb oIpenessyii MeTO-
ITOM OTHOIIIEHWI1, B KAYeCTBE CTAaHIAPTHOTO 0Opasiia
CpaBHEHUSI UCIOJIb30BaIM KOpYyHI (0-Al,O5).

71 n3y9eHusT CTIeKTPaIbHBIX XapaKTepUCTHK 00-
pasIIbl CTEKOJ TOMBEPTAIM ONTHIECKOM ITOJIMPOBKE,
B KayeCTBe MaTepuaja MOoJIMPOBATLHUKA MCITONb30-
Banu cmoity Gugolz Ne 55 n 64, B KauecTBe TTOJIUPO-
BaJILHOM CYCIICH3UM — CYCIIEH3UIO TTOJTMKPUCTAIIIN -
YeCKOTO a/iMa3a Ha BONHO-TIIMKOJIEBO OCHOBE
(RDDM 4/8 BI'u RDDM 1/0 BI'), B kauecTBe cMma-
309HO-OXJTAXIAIOIEH SKNITKOCTH — TUCTULUTMPOBAH-
Hylo Bomy. KOHTpOIIb TeOMETpUM OCYIIIECTBIISLTA Ha
nHTeppepomerpe Kugler-KU6. YnctoTy moBepXHOCTH
KOHTPOJIMPOBAIA NpU oMol MUkpockona MBC-9,
comracHo I'OCT 11141-84. Tlocne 3aBepIeHUS TTIPO-
1recca MoJIMPOBAHMST KAYeCTBO TTIOBEPXHOCTH COOTBET-
cTtBOBaJIO 4 Kj1accy unctoThl coracHo 'OCT 11141-84,
C OTKJIOHEHHUEM TIO TIJIOCKOCTH He 6ojiee 1 mHTepde-
PEHIIMOHHOTO KOJIbIIA.

CnexTphl IPOITyCKaHUSI CTEKOJI PErUCTPUPOBAIA
Ha criekTpodoromerpe Shimadzu UV-3600 B nnana-
3oHe MIMH BOJH 300—3100 HM M Ha CIEKTpOMETpE
Shimadzu FTIR-Prestige-21 B cieKTpaJabHOM g1amna-
30He 1280—30000 aM. ITonyueHHBIEC CIEKTPHI ITPOITYC-
KaHUSI COBMEIIAIM 1 MEPECUNTHIBAINA B 3aBUCUMOCTh
OINTUYECKOI TUIOTHOCTA, HOPMUPOBAHHOI HA TOJIIIIM-
Hy o0pa31ia, OT IJIMHBI BOJIHBI MOIJIOIIEHYs. TOMIIHY
00pa3lIoB CTEKOJI U3MEPSIIN JIEKTPOHHBIM MUKPOMET-
poM ¢ TouHOCTHIO 1 X 1073 cM. [paHuLIbI OKHA IIpO3pau-
HOCTH MaTepuajia oIpeAe/isiii Kak nuana3oH JJIuH
BOJIH, B KOTOpOoM Gosiee 90% wm3mydeHUs He OO~
1aeT oopasel] TOJILIUHOMI 1 cM.

PE3VJIBTATBI U OBCYXIEHHUE

YcTaHOBIEHO, YTO CTEeKjJIa 0O0pas3yloTcs BO BCEM
WHTepBaJie COCTaBOB, OAHAKO C TOYKU 3PESHUST XUMU-
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YeCKOM yCTOMIMBOCTU K aTMOC(EpHOI Biiare B J0JI-
rocpouHoit (bonee 1 roma) mepcrieKTUBE HAMOOJIb-
LU TPaKTUYECKU MHTEpEC MPEeACTaBISIOT CTeKJIa,
coaepxxaHue rekcameracdocdara HaTpus B KOTOPBIX
He TIpeBbIlIaeT 15 Mon. % (B mepecuere Ha KOIUve-
CTBa UCXOJHBIX KOMITOHEHTOB). [ToaToMy nasbHei-
1IKe WCCIeAO0BaHUs ObUIM MPOBENEHbI JJIsi CTEKOJI,
coiepxxaHue rekcamertacdocdara HaTpus B KOTOPBIX
HaxoJIUTCSl B yKa3aHHOM UHTepBaJie.

st ycraHOBIIEHMSI TEMIIEpATyPHbIX UHTEPBAJIOB Cy-
1LIECTBOBAHMSI CUHTE3UPOBAHHBIX CTEKOJI B PA3JIMYHbIX
du3nIecKrx cocTosTHUSIX ObUH TorydeHbl JJCK-kpu-
Bble. TepMuueckoe MoBeJeHUE CTeKOJ U3yYau B UH-
TepBaJie TeMIIepaTyp OoT KOMHaTHOI 10 580°C, UCITOb-
30Bajid CTeKJia ¢ coaepkaHueM rekcameradocdara
HaTpus 4.0, 6.0, 8.0, 10.0, 12.0 mon. % Maccel 06pas-
1I0B, MOMEIIEHHBIX B KaJJOPUMETPUUYECKUE aMITyJIbl,
cocrasisuiua 35.7, 26.6, 37.1, 30.8, 39.2 Mr cooTBeT-
crBeHHo. JICK-kpuBas B 061acTu TemMiiepaTyp oT 25 10
580°C mmsa obpasma cocraBa 0.88TeO,—0.12NayPcO s
npencrapiaeHa Ha puc. 1, JCK-kpuBbie OCTaIbHBIX
00pa31oB MMEIOT aHaJOTMYHbIN XapakTep. Ha Bcex
MOJIyYEHHbBIX KPUBbIX MOXXHO BBIIEIUTH 1BE 00JacCTU
aHOMAaJILHOTO TEPMMWYECKOro MOBeAeHUsI 00pa3lioB.
OO06JtacTb CTeKJIOBaHMUS 00Pa3LIOB MPOSIBISIETCS B BU-
ne neperuda kpusoii JICK, npeamecTByooliero mm-
KaM KpUCTaUIM3allMyd o0pa3lioB, B 00JaCTU TeMIle-
paryp BbIie 300°C. O6aacTh KpUCTa/UIM3alMy 00pas-
1I0B TIPOSIBJISIETCSl B BUJIE AK30TepMUUecKoro addekra
npu Temieparypax Beie 500°C. Ha ocHoBe momy-
YEeHHBIX JaHHBIX MO CTAHIAPTHOUW MeToIuKe (hUPMBbI
Netzsch ¢ ucrnojib30BaHUEM MPOrPaMMHOTO TaKeTa
Netzsch Software Proteus rpapuaecku (MeTomoM Ka-
caTe/ibHbIX) ObLJIM pacCyMTaHbl TeMIIepaTyphbl CTEK-
JIOBaHUS M KpUCTAIIU3allMu. 3HAaYEeHWST pacCUUTaH-
HbIX BEJIMUUH MPeNcTaBieHbl B Ta0I. 1.

PasHoCTE TeMIiepaTyp Hadaia KpUCTAIUIN3AUN U
cTekJIoBaHMs B MHTepBaje oT 121 no 160°C sasnsieTcs

JCK, mBt/Mr
1.0 -
0.8 |-
0.6
0.4
0.2

0k

100 200 300 400 500 600
t,°C

—0.2+¢

Puc. 1. JCK-kpuasg ob6pasua crexina 0.88TeO,—
0.12NagP4O 5.
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Ta0muua 1. Tepmuyeckue ¥ TepMOOMHAMUYECKHE XapaKTepUCTUKU cTeKoll cucteMbl TeO,—NagPyO g

TeO,, mon. % 96.0 94.0 92.0 90.0 88.0
f,£1,°C 327 330 330 330 329
AC,, Tk/(morb K) 70.0 0.7 64.1£0.6 90.3+ 0.9 97.4 £ 1.0 102.4 + 1.0
for, omser £ 1, °C 448 470 475 490 487
fo s £ 1,°C 550 — 553 — 550
A H, KJIx/M0b 255403 — —36.7 + 0.4 - —44.4+0.4
ler. onser — g £ 1, °C 121 140 145 160 158

CBUIETEIIBCTBOM JOCTATOYHO BBICOKOM KPUCTaJIU-
3alMOHHOM YCTOMUYMBOCTU CTEKOJI U, KaK CIIEACTBYE,
OIHUM W3 MPEUMYIIECTB U3ydaeMOil CUCTEMBI C TOU-
KU 3pEHUS e MTPaKTUIECKOTO IIPUMEHEHMSI.
TeruroeMKoCcTh  TEJUTypUTHO-TeKcamMeTadocdar-
HBIX cTeKOJ, cogepxaiux 4.0, 8.0 u 12.0 mon. % rex-
cametadocdara HaTpUsA, U3MEepPeHa B 00JIaCTH TEM-
nepatyp 25—400°C. Macchl 00pa310B, MOMEILIEHHBIX
B KaJJOpUMETPUYECKHUE aMIIyJIbl, COCTaBIsIn 29.3,
34.2, 35.0 MT COOTBETCTBEHHO. DKCIIEpUMEHTAJIbHBIE
3HAYEHUS TEIJIOEMKOCTHU CIJIAKUBAIU C TIOMOIIBLIO
CHELMAIbHBIX KOMIBIOTEPHBIX POrpaMM TakK, YTOOBI
CpeIHEKBaAPaTUIHOE OTKIIOHEHUE IKCIIEPUMEHTAIb-

o 0 o o 0
HbIX 3HaUeHuii C), OT cIaXeHHOM KpuBoii C, = f(f) He
MPEBBIIANIO OTPEITHOCTH U3MEPEHUST TETLIOEMKO-

ctu. CritaxkeHHbIe KPUBHIE 111 00pa3LoB IPUBEICHBI
Ha puc. 2. B ucciegoBaHHOM MHTEpBaje TeMIepaTyp

Cpp TLx/(K 1)
1.2 -
1.1}
1.0 |-
09
0.8
0.7 -
0.6
0.5F
0.4
0.3

00pa3ubl CYIIECTBYIOT B CTEKI000pa3HOM (yJacTOK
AB) n “nepeoxnaxkaeHHOM Xuakom” (ydyactok CD)
COCTOSTHUSIX. B cTek1000pa3HOM COCTOSTHMM TETLIO-
€MKOCTh CTEKOJI IJIaBHO YBEJIWUMBAETCSI C POCTOM
Temreparypbl. B unTepBane temmepatyp ot 310 mo
340°C (yuactoxk BC") B uccneayeMbIXx obpa3liax Ha-

OJIIoaeTCsI pe3Koe yBeJIMYeHE Cﬁ, YTO OOYCJIOBJICHO
CTeKJIOBaHMeM 006pa3iioB. B mHTepBasie CTeKIIOBaHUS
TEeTJIOEMKOCTh JIOCTUTaeT MaKCUMaJbHOTO 3Haue-
HUSsI, 3aT€M C pOCTOM TeMIlepaTypbl OHA YMEHbIIIAET-
CSI ¥ cUCTeMa TIEPEXOIUT B “TIepeoxyIakIeHHOES K-
Koe” cocTosiHue. HabmonaeMblii xapakTep M3MEHEHUST
TEITOEMKOCTU C POCTOM TeMIIepaTypbl B MHTepBaIax
CTEKJIOBAaHMSI aHAJIOTMYCH OOHApYy>KEHHBIM paHee 3a-
BUCUMOCTSM Ipu usyyeHuu crekoi (TeO,) (WOs),_,
[8], (TeO,)(Zn0O),_, [9] n (TeO,)(Mo0O3),_, [10].
ABTOpPBI IEPEUUCIIEHHBIX paOOT CBI3bIBAIOT TAKOE T1O-

Puc. 2. TemnepaTypHble 3aBUCUMOCTH TEIIOEMKOCTU 06pa3LoB cTekol TeO,—NagPsOg: 1 —96.0, 2 — 92.0, 3 — 88.0 mon. %

TCOz.

HEOPTAHUYECKUWE MATEPUAJIBI  tom 59  Ne 2
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T, K (a)
630
620 - 3
610 -
600 +
590
580 |

570 1 1 1 )
60 70 80 90 100

/g

ACp, Ix/(K monb)  (6)
70 -
65
60 - 1
55+ ¥
50 +
45 + 2
40 + 4
35+
30 1 1 1 1
60 70 80 90 100

AC,°, Ix /(K monb)  (B)
130
110 + 1
90 -
N —
50 F 4

30 1 1 1 )
60 70 80 90 100

TeO,, mon. %

Puc. 3. 3aBUCMMOCTM XapaKTEPUCTUK PaCCTEKIOBAaHUSI

Tg (a), ACP 0), Cg (B) OT cocTaBa ctekJia: / — HacTosIast
pa6ota, 2 — cucrema TeO,—MoO3, 3 — cucrema TeO,—
WO3, 4 — cucrema TeO,—ZnO.

Taomuna 2. [paHULIbI OKOH MPO3PaYyHOCTU JJISI U3YYEH-
HBIX 00Pa3Il0B CTEKOIT

TeO,, moin. % OKHO MTPO3payHOCTH, HM
96.0 371-3048
94.0 350—4200
92.0 365—3200
90.0 358—3040
88.0 361-3050

HEOPTAHUYECKHWE MATEPHUAJIbI

BeleHVEe C KMHETUYECKUMM MPUUYMHAMU, a TEIIOEM-
KocTh o6pastoB B nHTepBaile C'C"C cuuTaloT Kaxy-
mieiicst. BeposTHO, MpU CKOPOCTSIX HarpeBaHUS Ka-
JIOpUMETpPA C BEIIECTBOM, CTPEMSIIUXCS K HYIIO,
HabIomanachk 66l KapTUHA KJIACCUYECKOTO PAaCCTEK-
JIOBaHUS (s-00pa3Has KpuBasi).

3asucumoctu T,, AC, n Cg (350 K) ot cocraBa
(conmepXaHUsI TUOKCHUIA TeJIypa) ISl TETyPUTHO-
rekcaMmeTadocdaTHBIX CTEKOJ, a TaKKe JIST U3yUeH-
HBIX paHee OMHAPHBIX CUCTEM AUOKCHUIA TEJLIypa C
okcugamu moymuoaeHa(Vl), sonsdpama(VIl), nuHka
[8—10] mpencraBnaeHsl Ha puc. 3. JIMHeHBINA xapaK-
Tep 3aBUCUMOCTH TEPEYUCICHHBIX CBOMCTB OT CO-
CTaBa COXpAaHSETCS, MPU BTOM HAKJIOH JIMHEUHON
M30TePMBI COCTAaB—CBOMCTBO U3MEHSIETCSI, YTO O0b-
SICHSIETCS  pa3iMuyMeM 3HaYeHUM TeIIoeMKOCTei
NayPcO,5, MoO;, WO; 1 ZnO [8—11].

CreKTpbl MOMIOLIEHUs 00pa3lOB Te/UTYPUTHO-TEK-
caMmetaocaTHBIX CTEKOJI TIpeNcTaB/ieHbl Ha puc. 4.
OKHa TIpO3pavyHOCTU U3ydaeMbIX 0Opa3LI0OB HAXOASTCS
B MHTepBasie I1MH BojiH 350—3200 HM (Tabur. 2).

B mmamazone mnmH BomH 2750—3900 HM, Hemo-
CPEOCTBEHHO NPUMBIKAIOIIEM K OKHY IPO3padyHO-
CTH, HAOII0MAeTCs MOJI0Ca IIOIIOMIEHNST BAJIEHTHBIX
KoJsiebanmuiit OH-rpyrm, oTHeceHHasT HaMM K xXapak-
TePHOMY 151 IO OChaTHBIX CUCTEM MOIIOIIEHUIO
OCTaTOYHOI BOIBI, COIEePXKAIIEICsS B MCXOTHOM IeK-
cametradocdare Hatpusa [12]. Ilomomenne BoOOHI,
TaKuM o00pa3oM, cyxXaeT paboyMili cHeKTpajlbHbII
muarna3oH. Ilo Hamemy MHEHUIO, IIpeaBapuTeIbHAS
TIpOOOIIOATOTOBKA TeKcameTadocdara HATPUI U CO-
3MaHue yCJIOBUi, MCKITIOYAIOIINX T0CTYN aTMocdep-
HOM BJIarM K pacIviaBy, MOTYT IPUBECTU K pacIarpe-
HMIO OKHA ITpo3padHocTH cTekia 1o 4000 um. M3mene-
HUSI CHEKTPaJIbHBIX XapaKTEPUCTUK IIPU XpaHEHUU
00pa31oB 0e3 crelnaaIbHOM 3alIMTHI OT BJIaT BO3IY-
Xa, a MIMEHHO TIOMYTHEHHME M CY:KE€HHE OKHa IIpO-
3pavHOCTH, He HAOJIIOJAIOCh, YTO IOATBEPKIAeT Ha-
IIIe TIPEANOJIoXKeHNe 00 YCTOMYMBOCTH CTEKOJI K aT-
MocdepHO Bare.

BaxHbiM mipeumyliecTBOM cuctemMbl TeO,—
NayP¢O 5 siByIsIETCS BO3BMOXHOCTD BBEEHUS OKCU-
JIOB peaKO3eMeIbHbIX 27ieMeHTOB. CTeKJIa ucciienye-
MOI CUCTEMBI C BBEIEHHBIMU B HUX MOHAMU PEIKO-
3eMeJIbHBIX 2JIEMEHTOB (JIJaHTaHa, TOJIbLMMSI, UTTEPOUS,
HeoauMa U psifia IPyryx) OCTalOTCs ITPpO3pavyHbIMU B pa-
OoueM CIreKTpaJIbHOM Auara3oHe. st cTekia coctaBa
0.89Te0,—0.08NazPcO3—0.03Nd,0; ObuIN Ulyue-
HBI JIIOMUHECIEHTHBIE XapaKTepUCTUK. Bo30yxk-
JIEHUEe JIOMUHECIEHIIUY HEeOAMMa OCYIIECTBIISLIU
JIA3€pHBIM U3JIYYEHUEM C JUTUHOM BOJIHBL A = 532 HM
¥ IUTUTETBHOCTBIO MMITYJILCOB TeHepamm AT = 15 Hc.
B cnekrpe noMuHeCHeHIIMM B O0JacTU OJMKHETO
MK-nurama3zoHa HaOMOnanuch 1B MHTEHCUBHBIE I10-
Ne 2
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Puc. 4. Cniextpsl nortouenus crekos cucteMbl TeO,—NagPgO1g: 1 —96.0, 2—94.0, 3—92.0, 4—90.0, 5 — 88.0 moi. % TeO,.

JIOCBI TIPY TIEPEXOJIE MOHA HEOIMMA C BO30YXIEHHOTO
ypoBH#1 *F;, Ha OCHOBHOI1 ypoBeHb *1y/, ¢ A = 900 HM 1
Ha ypoBeHb */}; , ¢ A = 1064 um (puc. 5). OcHoBHOE

()
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Puc. 5. CriexTp JIOMUHECLEHIIUY NOHOB Nd** B crexne
cocTasa 0.82Te02—0.(2‘8Na6P6918—0.03Nd203: TIEpPEXo-
JblL F3/2 - 19/2 (a) " F3/2 i ]11/2 (6)

HEOPTAHUYECKUWE MATEPUAJIBI  tom 59  Ne 2

COCTOSIHHE PACIIEIUICEHO Ha JBE IPYIIIbl IITapKOB-
CKUX NOAYPOBHEI, UYTO NMPUBOIUT K YIIMPEHUIO U
pacILIeTUIeH IO Moockl ¢ A = 900 HM. YpoBeHb 41, P
OOBIYHO COAEPXKUT IIECTh PAaBHOYIAJIEHHBIX IITap-
KOBCKHUX IIOAYPOBHEI, YTO IIPUBOIUT K OTCYTCTBUIO
paclIeruieHus oyIockl ¢ A = 1064 HM ¥ CYXK€HUIO MO-
Jnockl. UMeHHO Takoii XxapaKTep ITOJIOCHI HaOII0oa-
csly MccieloBaHHOTO oOpasiia ctekia. Kpusas 3aTy-
XaHUS JIIOMUHECLICHLIMY OITMChIBAETCS OIHOM 3KCIIO-
HeHToU. HailineHHOe npu anmpoKcuMallMy 3HadyeHUe
BpPEMEHU XU3HU JIIOMUHECIICHIINHY C BO30YXKIEHHOTO
YPOBHSI “F3/2 Heonuma coctaswio 0.190 mc (puc. 6),
YTO COITIOCTAaBUMO C pe3yJabTaTaMU JJIsl CTEKOJ ¢ (poc-
¢aTHOII MHOTOKOMITOHEHTHOM MaTpulieii U aHaJIo-
TUYHBLIM colepKaHueM oKcuaa Heonuma |13, 14].

. 0.05

0.4

0.9
Bpewms, mc

Puc. 6. KuneTuka 3aTyxaHus TIOMUHECLIEHIIM Ha TIEpe-
xoze 4F3/2 - 4111/2 B crekyne coctaBa 0.89TeO,—
0.08NagPzO,3—0.03Nd,03.
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3AKJIIOYEHHME

MetonoMm nuddepeHInaTIbHON CKaHNUPYIOIIeH Ka-
JIOpPUMETPUM U3YUYEHO TEPMMUYECKOE NOBEICHNE CTEKOJ
cocraBa TeO,—NasP;Os B obmactu 25—580°C u uc-
cJieloBaHbI TeMITepaTypHbIe 3aBUCUMOCTH UX TEILI0-
eMKocTu B uHTepBajie 25—400°C. OnpeneneHbl Xa-
PaKTepUCTUKU PACCTEKIOBAHUS U CTEKI000pa3HOro
COCTOSIHUSI, TTOJ00OpaHbl aHATMTUYECKHE 3aBUCUMO-
CTH XapaKTEPUCTUK CTEKOJ OT MX COCTaBa U IPOBE-
JIeH CpaBHUTEJbHBIN aHAIU3 IMOJYyYEHHBIX 3aBUCH-
MOCTEI C aHaJIOTUYHBIMU JJIs1 U3YYEHHBIX paHee Ou-
HapHbIX cucteM Ha ocHoBe TeO,. YcTaHOBIEHO, YTO
3aMeHa BTOPOTO KOMIIOHEHTA HE M3MEHSIET JUHEl-
HOTO XapakTepa 3aBUCHMOCTH CBOMCTB OT COlepKa-
HUSI KOMIIOHEHTOB.

HMccnenoBaHbl cIEKTpbl MPOITYCKAHUSI CTEKON B
YO-, sunumoii u MK-ob6nactsix crekrpa, yCTaHOB-
JIeHa oNnTuYecKas Npo3pavyHOCTbh U3ydyaeMbIX 0Opa3-
110B B MHTepBaJje aauH BojaH 350—3200 um. IMToka-
3aHa BO3MOXHOCTbh BBEAEHHUSI B CTE€KJIa OKCHUIOB
penKo3eMeNbHbIX 2JIEMEHTOB. s cTeKa cocTaBa
0.89Te0,—0.08NagP;O,5—0.03Nd,O; usyyeHbl Jito-
MUWHECLIEHTHbIEC XapaKTePUCTUKMU.

OPMHAHCUPOBAHUE PABOThHI

Pabora BbImoaHeHAa IIpu (GUHAHCOBOM ITOAIEPIKKE
MuHucrepcTBa o6pa3oBaHus U Hayku P®D (6a3oBast yacTh
roc3aganus, nmpoekT Ne FSWR-2023-0025).
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