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O HEOTHOPOTHOM CTPOSHHH CTEKTa OBIIO H3BECTHO €IIE B HAYalle Jpa-
AnaToro croyietud mo padoram Tepuepa [1] u I'pebenmuroa [2]. Hecneays
HEKOTOPEIE CHITHKATHBIE CTEKJIa, HMH OBIT C/IeNaH BBIBOJ, YUTO CTEKJIA COCTO-
AT U3 KPEMHEKUCIIOPOJAHOIO CKEJIETa, IPONHTAHHOIO CHIIHKATAMH IIC/IOY-
HBIX H TIENOYHO-36METEHBIX METAIUIOB, KOTOPHIE MOTYT OBITH TMONBEPKEHEI
BBHIIICTIAYHBAHUIO MOJ BO3JCHCTBHEM KHCIOT. B mampHeiimem Oputo yera-
HOBJICHO, YTO HEOJHOPOJHOS CTPOSHHE XapaKICPHO HE TOJIBKO B CJIYUAE CH-
THKATHBIX [3, 4], HO U 6opaTHHIX, PocdaTHRIX H CMEMAHHKIX COCTABOB CTe-
KOJL, YTO YETKO ILPOABILIETCS HA 3JICKTPOHHO-MHKPOCKOIIHUSCKHX CHHMKAX.
Brimo mokazaHo, 4TO MHKBAHOHHOE CTPOSHHE CTEKIa MPOSBIISTCS HA psje
ero cpoiicTs. B yacTHocTH, B padoTte [5] nokazano, 4To 0HO OOHAPYIKHBACT-
oSl Ha JHIATOMETPHYECKHX KPHBHIX NPH HCCIeNOBAHHH TEMIIEpaTyp Hayala
acopmanuu (T, q.) 1 crernosanug (Ty).

B onmHoi w3 Hamux pabot [6] Ha mpHMepe Kene30-O0paTHBIX CTEKOI
OBUIO MOKA33aHO, UTO JIHKBALHA MOJKET NMPOSBUTE ¢c0d HE TOIBKO Ha JHIIA-
TOMETPHYECKHX, HO H HA ASPHBATOTPa(pHUSCKHX KPHBBIX.

B macTosme# pabore MBI HCCTETOBAIH CTEKIO00pa3OBaHHE H paa H-
3HKO-XHMHYCCKHX CBOHCTB ¢TeKoI cHeTeMbl L1IPO; — B,O;. [lannasg cHeTeMa
HHTEpECHA TEM, YTO CTEKJIa HMEIOT BHICOKHE 3HAYSHHS TEPMHYECKOTO KO-
apduirenTa muuaeinoro pacumpenus (TKJIP), 1ocTaTOUYHO JECTKOIIABKH H
XHMHYECKH YCTOHUHBHI, YTO TO3BOMAET pa3paboTaTh HA HX OCHOBE JHAIICK-
TPHUYECKHUE [IOKPBITHS Ha aJFOMUHUMY H €TI0 CIJIABAX I HYJL SICKTPOHHKH.

CreknoobpazoBanue ompe/eneHo npHu Temmeparype 1200 °C. Ono or-
panmdcHO npH cojepxkanun B.O; He Gonee 60 mon.%. TKJIP crekon meHs-
eTesl B mpeaenax ot 170 o 105107 K, Hepuratorpaduueckue (J[TA) ne-
CIICHOBAHHS STHX CTCKOJI MOKA3ald, YTO B OOJIACTH TEMICpPaTyp CTEKIIO-
BaHHSI KpHBasg HMEET CTYIMECHYATHIH XapaKTep, UTO YKA3HBAaeT HA HEOTHO-
POAHOE CTPOSHHE CTEKIIA.
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TKJIP u3mepsuics Ha BepTUKaJIbHOM KBapueBoM guiaromerpe "JIKBS-
A" mo cranaapTHoil Metoauke. JlumaToMeTp KaauOpoBaH C MOMOIIBIO 00-
Pa3LOBBIX MEp BTOPOTO pa3psa U3 MOHOKPHCTAIIMYECKOro KopyHza. W3-
MEPSUIACH OTOXKEHHBIE 00pa3Ibl pazmepamMu ~ 50x5x5 ym.

Temnepatypa Hadana aegopmarmu (1o COOCTBEHHON HArpy3Koi) cTe-
kon Ty, cooTBETCTBOBANIAa TeMIIEpaType, MPU KOTOPO HAUMHAJICA OOpaTHBI
XOJl HHIMKATOpa MUKPOMETpA.

JlepuBarorpaduyeckue uccie0BaHus IPOBOIMINCH Ha AepuBaTorpagde
mapku "Q-1500". HaBecka o6pa3iioB cocraBmia 700-1000 e, ckopocTh Ha-
rpesa -10-15 °C/mun mo Temmeparyp 800-850°C.

Hepuarorpadpudeckne (JITA) ucciemoBanus 3THX CTEKOJN IMOKa3aH,
YTO B 00JIACTH TEMIIEpaTyp CTEKJIOBAaHUs KpHUBas MMEET CTYNEHYaThId Xa-
pakTep, YTO yKa3bIBaeT Ha HEOJHOPOJHOE CTpoeHue cTekia. Kak BUIHO U3
puc. 1, cTyneHuaThlii XapakTep XOPOIIO MPOSBISAETCS Ui 00pa3LoB C CO-
nepxanuem B,03 — 40 u 50 mon. %. Takoit Bun kpuoit ITA BronHe oxwu-
J1aeM, TIOCKOJIbKY HCCIeJOBaHHAs HaMU CHCTEMa COTEPXKHUT JBa CTEKJI000-
pasoBarelns, CIelIOBaTelIbHO, B CTPYKTYpE MCCIIEJOBAHHBIX CTEKOJ MOTYT
OJTHOBPEMEHHO TMPHCYTCTBOBATH TPYAHO COBMECTHUMBIE TPYIIBI — TETPad/i-
poB [POy], [BO4] u Tpeyroabaukos [BOs].
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Puc. 1. NepuBatorpammel ctekon cuctembl LiPO3-B,03.

Ha puc. 2 npezacraBieHbl KpUBBIE TEPMHUECKOTO PACHIMPEHUST HEKOTO-
PBIX COCTaBOB CTEKOJI B MHTepBasle Temmeparyp oT Tg¢ g0 T, Kak BugHO,
OHU MMEIT S-00pa3Hbiii Xapakrep u o Mepe 3amenbl LIPO; Ha B,0; ycu-
JIMBAETCS TPOSIBIICHHE S-00pa3HOCTH KPUBBIX.

CoryiacHO JaHHBIM aBTOPOB paboThl [3], O JMKBALIMOHHOM XapakTepe
HatpuiibopocunmkatHeix (HBC) cTekonm MOXHO CyaHTh TIO BEIMYUHE TEM-
neparypHoro uHrepBana (AT) MexIy XapakTepUCTUUECKHMHU TeMIlepa-
typamu Tg u Ty ,. ¥V ognodasueix HBC crekon Benuunna AT msmensercs,
Kak mpaBuio, B npeaenax ot 40 no 60°C. B ciyuae, korna nsmenenune AT
coctaBiser 80+100°C mnu Gosnee rpaaycoB, JaHHOE SIBIEHHE MOXHO pac-
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CMaTpHUBaTh KaK JOCTATOYHO HAJIEKHOE JI0KA3aTEIBCTBO ABYX(Da3HOM CTPYK-
TYpBI CTEKJIa MPH HAJIMYMH B HEM BBICOKOBSI3KOTO Kapkaca. Tako# moaxon
UCIIONIb30BaH Takxe B padote [7] npu uccienoBanuu (Gpa3zoBOro pasiaeicHus
crexou cucreMbl Na,O—B,05-SiO,—Fe,0s.
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Puc.2. Kpueble TepMuyeckoro paclumpenus crekon cuctemol LiPO; — B,O3 B AnanasoHe TeM-
nepartyp CTeknoBaHus 1 TeMnepaTtyp Havana gedopmaumu.

Kak BuIHO U3 pHC. 2, Ui N3yYEHHBIX HAMH CTEKOJ BennynHa AT u3me-
Hsetcd B npenenax 20-65°C. Paznuune ncciieoBaHHBIX U OOPOCUIMKATHBIX
CTEKOJI CBSI3aHO C WX 3HAYUTENILHOW JIErKOIUIABKOCTHIO IO CPAaBHEHMIO C
HBC creknamu. Crnenyer Takke oTMeTUTh, 4yTo u3mepenue TKIIP cuntesu-
POBaHHBIX CTEKOJ HPOBOAMIM Oe3 IpeaBapuUTeNbHOH TepMooOpaboTKH B
obyacTu TeMIepaTyp CTEeKJIOBaHUs. B uccinenoBaHHbIX cTeksiax Oosiee moka-
3aTesieH BUJ S-00pa3HOCTH KPUBBIX TEPMUUECKOTO PACIIMPEHUS] B HHTEPBa-
ne temnepatyp Tgu Ty ;.

s moaTBepkAeHUS (pakTa HEOJHOPOAHOTO CTPOEHUS UCCIIEOBAHHBIX
CTEKOJI Ha OCHOBE XapaKTepOB JCPUBATOTPAPHUYECKHX W JHIATOMETpUYE-
CKUX KPMBBIX OBLIM IPOBEIEHBI 3JIEKTPOHHO-MUKPOCKONUYECKHE HCCIEN0-
BaHUsI MUKPOCTPYKTYPBI TPEX COCTABOB CTEKOJI.

DJEeKTPOHHO-MUKPOCKONINYECKHE CHUMKM IIPEACTAaBICHbI Ha pHC. 3.
CHumku OblH caenanbl B IHCTUTYTE (U3MUECKUX HCCIEeIOBaHNN B AmITa-
pake C TMOMOIINBI CKAHUPYIOIIEro JJICKTPOHHOro Mukpockomna (SEM)
"VEGA TS 5130MM (Tescan)". YcioBus H3MEpeHH: YCKOpsIOlIee Ha-
npsokenne: 20 kB; TOK 31ekTporHOro 3oHaa: 10100 nd; Bakyym: 5x10°
Topp. O6pa3upl nepes NOMEHIEHUEM B MUKPOCKOI IPOTUPAIUCH CIIUPTOM,
Ha UX MOBEPXHOCTU HANBUIAJICS METasll, KOTOPBIM 3a3eMIIsICA JUIS CHATHUS
3apsi/I0B OT AJIEKTPOHHOTO 30HA.
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Puc. 3. SJ'IGKTDOHHO-MI/IKpOCKOI'IM"IeCKI/Ie CHUMKM TpeX COCTaBOB CTEKOJST CUCTEMbI LiPO; —
B2Os.

Kak BuIHO M3 pucyHKa, mepBblii obOpaser] ¢ copepkanueMm B,Os;— 20
Mo11.% uMeeT 0oJiee OJJHOPOAHOE CTpoeHue. Pa3mepsl HEOTHOPOAHOCTEH He
npesblmatoT 1-2 MmukpoMerpa. Ha BTOpoM puCyHKe HEOAHOPOIHOCTH CTpOE-
HUs BhIpaXkeHa spue. KamneBunnas ¢asza co cpeHUMHU pa3MepaMu oT 2 110 5
mukpon (10 BCeil BEpOSTHOCTH, OOpaTHAasi COCTABIISIONIAs CTEKIa) pHOIIHU-
3UTEIBHO 3aHUMaeT 0K0J10 40% IUIoIa gy CHUMKA, YTO XOPOILIO COBIAIAET C
koHueHTpamueit B,O3;B crekne. Ha TperbeM cHUMKE, T€ COOTHOIICHHE
LiPO3 /B,03 B ctekne = 50/50, kameBuanas (asa pactekaeTcs U IPOUCXO-
IUT B3aMMONPOHUKHOBEHUE (ochaTHON M OOPATHON COCTABIAIONIINX CTEK-
na.

Taxum 00pa3om, MpOsIBICHUE B ACPUBATOTPAPUUECKUX U AUIATOMETPH-
YECKHX HCCIIECIOBAHUSAX CHHTE3UPOBAHHBIX CTEKOJN S-00pa3HOCTH (OPMBI
KPUBBIX B OOJIACTH Pa3MSTYCHUsSI CTEKOJI YKAa3bIBa€T O HAJIMYHH MPOIECCOB
JMKBAIMX B CTEKIIAX U3YYCHHOU CHCTEMBI.

LhdU3ShNL GLGULNF3E-LELL LiPOs-B,0; NUUTYUNG-h UNUGPLELOFU
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The development of modern technology is closely connected with the synthesis of
new and the improvement of existing materials. It is impossible to imagine creating new
devices without materials with unique properties. In this sense, glasses are indispensable
due to the fact that it is possible to vary the chemical composition in a very wide range,
as well as in view of the very interesting features of the vitreous state.

The heterogeneous structure of glass was known at the beginning of the twentieth
century. The study of some silicate glasses showed that they consisted of a silicon-
oxygen skeleton, saturated with silicates of alkali- and alkaline earth metals, which can
be susceptible to acid leaching. Later it was found that the heterogeneous structure is
typical not only of silicate, but also of borate, phosphate and mixed compositions of
glasses, which is clearly shown in electron-microscopic images. It was shown that the
phase separation could be seen also in a number of its properties. In particular, it is found
on dilatometric curves, when studying the temperatures of deformation and glass
transition.

This work presents the studies of glass formation, differential thermal analysis
and thermal coefficient of linear expansion for several compositions of LiPO;-B,0;
system. The changes of these properties depending on the composition indicate the
presence of phase separation processes, which is also confirmed by electron microscopic
pictures.
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