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Jocaimkenns GizuKo-XiMiYHMX BJIACTHBOCTEN CKJIA B 32JI€KHOCTI
BiJI 10T0 CKJIAAY i CTyNeHsA 00POOKH
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VY ckiononiGHOro craHi MOXYTh 3HAXOAWTHUCS PEYOBHUHHU PI3HOTO XIMIYHOIO CKJIajy, 3 Pi3HUMH BHIaMU
XiMIYHHX 3B%I3KiB - KOBAJICHTHHX, IOHHUX, METAIEBHX 1 Pi3HOMaHITHUMHU ()i3MKO-XiMIYHUMH BIACTHUBOCTSIMHU.
HecunikaTHe CKJIO y CBOEMY CKJIaJli MICTUTh HE KpeMHiH, a 6op, docdop, OGepuniii Ta iHmi enementu. lle
MOPiBHAHO HOBMH KJAc IOJIMEpiB, CKOHCTPYHOBAaHMX 1 OTpMMaHHMX XiMikamu. OCTaHHIM 4acoM Yy 3B'A3Ky 3
IHTEHCHBHUAM PO3BUTKOM MIKpOEJIEKTPOHIKH 3pic iHTepec a0 crexoin ckinany PoOs-SiO; ta B,Os-SiO,, 3pobiieHo
HOPiBHAHHS ()i3MKO-XIMIYHHX BJIACTUBOCTEH 3pa3KiB CKIIA.

Kiio4oBi cj10Ba: cKiio, KBaploBE CKIJIO, PO3IUIAB, IITYyYyHE HEOpraHiuHe CKJIO, OopaTHe ckio, pocdaTHe

CKJIO.

Cmamms nocmynuna 0o pedakyii 11.10.2012; npuiinama oo opyky 15.12.2012.

Cxino Bunaiizeno me 3000 pokiB 1o Hamoi epw.
HesBakaroun Ha «CONIJHUI BiK», BOHO YECHO CIYXXHUTh
moasM. CkIlo - 1e rapHi OyAWHKY 1 HaZMIIHI MaTepiaiy,
XyIAOKHI BHpOOHM 1 TkaHuHHU. lle omuH i3 Marepialis,
SIKUM HIKOJNW HE TepecTaHyTh MUITYBAaTHCS JIIOaU. BoHO
He3aMiHHe B MoOyTi Ta yaboparophiid npaktuui. [Ipo
CKJIO HAlMCaHO COTHI KHUT, MPOBEICHI 1 MPOBOASTHCS
HAYKOB1 JOCTI/DKEHHS, ajle A0 IUX Hip HeMae TOYHOTo
BU3HAYEHHS TEPMiHY «CKIIO».

CuikaTé KaJlito 1 HaTpil0 PO3UMHSIIOTHCS Y BOmi. Y
TEXHilll 1[I PEYOBUHU HAa3MBAIOTh PO3UMHHUM CKIIOM, IIIO
3aCTOCOBYETHCS Y MMJIOBAPHOMY BHPOOHUITBI, Y
¢apOyBaHHi, y BUPOOHHMIITBI Tamepy, a TaKOX s
MPOCOYEHHS JiepeBa 1 TKaHWH 3 METOK HAJaHHA iM
BJIACTHBOCTEH HEroprovocTi 1 CTIMKOCTI MPOTH THUTTS.
Pigke ckimo - omHe 3 HaWBaKIMBIIIMX HEOPTraHIYHHX
PEUYOBUH, IO BHKOPUCTOBYIOTH [UISl  CKJICIOBaHHS
(aaresumB). Ile mOB'I3aHO 3 THUM, IO CHJIIKAT HATPifO
3HAXOIUTHCS Y HBOMY Y BUTJISIIII MaKpOMOJeKyll. Pigkum
CKJIOM IIPOCOYYIOTh TKaHHHHU 1 JAEPEBO IS HAaJaHHS iM
BOTHECTIMKOCTi, BOHO 3aCTOCOBYETHCS JUIsSl BUTOTOBJICHHS
KHCJIOTOCTIMKOTO IIEMEHTY, CHIiKaTHUX (ap0 i riasypi.
Maiixe Bci BUIM MICKY, IO YTBOPIOIOTH 1HOJI IUTACTHHU
BEJIMYE3HOI MOTY)XHOCTI, CKIaJaroThes 3 KBaplyy. Yucri
MPO30pi KPUCTAIH KBapIy HAYTh Ha BUTOTOBJICHHS JIiH3 1
TIPU3M, o MIPOITYCKAIOTh yabTpadionerosi
BUIIPOMiHIOBaHHS. JINsl IUX IIiJiell BUKOPUCTOBYETHCS
TaKOX KBaploBe ckio. [l'€30enekTpuyHi BIaCTHBOCTI
KBaplly 3HAaxOJAsATh 3aCTOCYBaHHS B Ipwiagax Juis
TeHepalii  yIbTpa3ByKy. 3 HEMPO30poro TEXHIYHOTO
KBapIOBOrO CKJIa BUTOTOBISIIOTH  BEIHKOTra0apuTHY
TEepMO- 1 KHUCIOTHY XIMIUHYy amapatypy, Mydemni s
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eNeKTpuyHuX  mnedeid. OcoOMMBO  YHMCTE  Ipo3ope
KBapIIOBE CKJIO 3aCTOCOBYETHLCS JUISl BUT'OTOBJIEHHS TPYO,
amapatiB i €MKOCTEH sl HaIiBIPOBIIHUKOBOI TEXHIKH
Ta pajioeneKTponiku [1].

KokeH 13 CKJIOYTBODIOIOWHMX  OKCHIIB  MOXE
YTBOPIOBATH CKJIO B KOMOiHamii 3 MPOMDKHUMHU abo
MomudikyrounmMu okcugamu. CKJIO OTpUMYe Ha3BY 3a
BUJIOM CKJIIOYTBOPIOIOYOTO OKCHIY: CHIIIKaTHe, OopaTHe,
¢docharne, repmanarHe i T.4. llpakTHdyHE 3HAa4YEHHS
MaloTh BHJM CKJa NPOCTUX 1 CKJIQJHHUX CKJIAMIIB, IO
HaJeXaTh JO CHJIIKaTHOi, OOpaTHOI, OOPOCHIIIKATHOI,
¢docdarHOi, TepMaHATHOI, ANIOMIHATHOI, MOJiOIATHOI,
BoJb()pamMaTHOI Ta IHIMX cHCTeM. BUpOOHHWITBO CcKia

monmsArae y  miArotoBmi  (MPOCiOBaHHI,  CYIIiHHI,
3MIlllyBaHHI) CHPOBHHHHX MartepiasiB, MIaBICHHI iX Y
CKJIIOBApHUMX  Teyax 3  OJep)KaHHAM  CKJIOMAcH,
dopmyBanHi 3  Hei (OpecyBaHHAM, MPOKATKOIO,
BUIyBaHHSIM Ta iHIIMMH CIOCOOAMH) CKIISTHUX BHPOOIB,
Bigmami ix (mpW  HarpiBaHHI [0  TeMIEPaTypu
450..600°C i mOCTYmOBOMY OXOJOKEHHI), 1100

3amo0irTH PO3TPICKYBaHHIO, a TAaKOX Y MEXaHiuHIH,
XiMiuHi#, TepMiuHiil a60 TepMoXiMiuHii 00po6i [1].
CkJIOM Ha3WBalOThCI BCi  aMmopdHi Tijma, IO
ONEpKYIOTh ~ LUIIXOM  OXOJIO/DKEHHS  PO3ILIaBY,
HE3aJIeKHO BiJ X XIMIYHOrO CKJIaay 1 TemmIeparypHOI
MeXI 3aTBEp/iHHS, I[PUYOMY MpPOLEC Iepexony 3
piakoro crtaHy B CKJIONOAIOHMH TOBWUHEH OyTH
3BopoTHiM.  [lig 4Yac BapiHHS cKi1a BigOyBaroThCsS
CKJIaHI XiMivHI 1 (i3W4HI TIponiecH B pe3yNbTaTi SIKHX
IIMXTa, 3a3HAlOYM TEBHUX 3MiH, IEPETBOPIOETHCS Ha
OCBITJICHY Ta  OmHOpimHy  ckiomacy.  IIporec
CKJIOYTBOPEHHSI NOYHMHAEThCA Ipu jgocsarHeHHi 1200 —
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1240 °C. ¥ 3aBOIChKUX yMOBax CKJIo BapsATh mpu 1400-
1450 °C; ocCBITJIIEHHS CKIOMAacH BiJIOYyBa€eTbCs MpH
1500 °C. Y ckiononiOHOMY CTaHi MOXYThb HepeOyBaTH
PEUYOBHUHH, SIK MPUPOAHOTO MOXOMKEHHS, TaK 1 OTpUMaHi
mryqHo. KonbopoBe CKIIO OTPUMYIOTH, JOOABISIOUH Y
IIMXTY OKCHUAW YM IHIII CIIONYKH PI3HUX €JIEMEHTIB,
Hanpukian s ¢apOyBaHHS CKJIa B CHHIM KOJip
J00aBJISIFOTh CHOJNYKH KOOAlbTy, B 3€JICHHH — XpOMY
oKcujL, y (pioNeTOBUIA - CIIOIYKH MapraHio, B pyOiHOBUH
- wMigi okcung abo MeraneBe 30710T0. [lpu oMy
B1IOYBArOThCS TaKi MPOIICCH:
CaCO; + SIO, = CaSiO3 + CO,,
Na,CO3 + SiO, = Na,SiO3 + CO,,
CaCO; = CaO + CO,,
NaxCO; = Na,O + CO,,
Ca0 + SO, = CaS Og,
N&O + SO, = Na,SO;[2].

lItryyne HeopraHiyHe CKJIO — TEPEOXOJOKECHHUIH
pO3IUIaB, 10 CKIaJy SKOTO BXOJSTH KPEMHIIO OKCHIH,
6opy, dochopy, TyKHHX 1 JTy)KHO3EMEITBHUX METAJIB.
Buximaumu Matepianamu s OTPUMAHHS IITYYHOL
CKJISIHOI MacH € KBaplOBHH ITICOK, KaJbIIMHOBAaHA COJA,
notami, cynbhaTr HaTpito, KpeWna i BamHsAK, KapOOHAT
MarHiro, JOJOMIT, KapOoHAT Oapito, HAaTpieBa i KajieBa
cenmitpu. B nmeski BuaM cKiIa M00ABJISIOTH AFOMIiHIIO
OKCHIl, CBUHIIFO OKCHJ 1 OKCHAM IHIIUX METaiB.
OCHOBHUM KOMIIOHEHTOM CKJIa € KPEMHIIO JHOKCHI -
KpEeMHe3eM, TeMIlepaTrypa IUIaBJICHHS SKOTO OPiBHIOE
1728 °C. Bwmicr B CKJIi KpEMHIIO JJMOKCHJI CTAaHOBHUTH S50-
85 %, a B xBapuoBomy ckimi 98,8 - 99,9 %.

SIK WTYYHUWI MaTepiay CKJIO BIEpIIe BiJKPUTO B
€runti 4000 mo H.e. IIpoTATOM THCAYONITH JIFOIH,
BUKOPHCTOBYIOUHM pi3HI 100aBKH, IOOWMIHCS BETHKOI
pi3HOMaHITHOCTI KjaciB i pizHoBUAIB ckia. o XIX ct.
CKJIO 3aCTOCOBYBAJIOCS T'OJIOBHUM YHHOM y BUTOTOBJICHHI
MPEAIMETIB  YTHJIITAPHOI'O TPH3HAYEHHS 1 XYIO0XKHBOTO
ckna. Y Pocii modaTok HayKH IpO CKJIO i IPOMHCIIOBE
CKJIOBUPOOHHUIITBO ITOB'sI3aHO 3 iMEHaMHU
M.B. JlomonocoBa Ta JI.I. MenneneeBa. JlomoHOCOB
TIepIIUM Y CBITOBIl MPAKTHUIIl BUTOTOBJICHHS CKJIa BKa3aB
Ha B3a€MO3B'SA30K BJIACTHBOCTEH CKia 1 MOro XimiuHOI
OynoBu. 3aciayroro MeHzeneeBa € 1mepeadadeHHs
nomiMeproi 6ymosu SO, [3].

TepMiH «OymoBa CKJIa» BUMAra€ OIKCY IBOX
acrekTiB (Xo4a i TICHO MOB'SI3aHUX OAWH 3 OIHUM, aje
PO3IJIAHYTHX AYXKE YacTO OKPEMO) - TE€OMETPHYHOTO
(B3aemMHe po3TainyBaHHs aToMiB abo i0HIB y CKJIi, TOOTO
CTPYKTypa CKJIa) 1 €JEeKTPOHHOro (Xapakrep XiMi4HHX
3B'SI3KIB MiJK aTOMHHMH 200 IOHHMMH YaCTHHKAMHU CKJIa).
CTpykTypa cKIa cXOoXKa Ha CTPYKTYpYy PpIiIMHH B
IHTEpBaJli TeMIepaTyp CKJIOBapiHHS. 3 1€l TPUYUHU
¢bopMHu OYIOBH CKIOYTBOPIOIOUMX PO3IUIABIB 1 CaMUX
CTEKOJI HAWTICHIIIAM YUHOM IIOB'SI3aHI OJHE 3 OIHHM.
KucheBi momienpu (CTpyKTypHI eleMEHTH CKJa) He

MMOBUHHI  ICTOTHO BIIPI3HATHCA Bil aAHAJOTIYHUX
YTBOpEHb B KpHcTanax. [Ipu po3polili CTPYKTypH CKIia
BPaXOBYIOThCS BHUMOTH 1o eKCIUTyaTaIli THUX

XapaKTEePUCTUK BOJIOKOH Ta TEXHOJOTIYHHX ITapaMeTpiB
BupoOHuuTBa. CTpyKTypa cKia, sK 1 Oyab-sKOro
(i3UMYHOTO TijIa, MICTHTB Y COO1 IBI OCHOBHI CKJIAJIOBI:

- Habip iOHIB MarepiaJibHOTO CKJIAAy CKJa, IO €
10HHHM PECYPCOM CTPYKTYPH;
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- HaOip XIMIYHHX 3B'SI3KIB, L0 PEATi3yIOTHCS B CKII1 B
MIPOLIECi CKJIOYTBOPEHHS 1 3B'SI3yIOTh 10HHHH pecypc y
TBepe Tino [4].

3HaxoIsUnCh Y PI3HUX yMOBax, IO HE 3MIiHIOIOTh
Woro XiMiyHUH CKjIaj, CKJIO MOXKE ICTOTHO 3MIiHIOBATH
cBoi BmactuBocti. lle cBiguuth T1mpo Te, WO
MaTepiaJbHUi HaOip i1OHIB, 3 SKOTO CKIJIQJAETHCS CKJIO,
Oe3rocepeHbO HE BU3HAYAE HOTO BIACTUBOCTEH, a JInIe
OesrocepenHbo0  BIMBae  Ha  HUX.  CTpykTypa
CHJIIKATHOTO CKJIa 3MIHIOETBCSI B 3AJIEKHOCTI BiJ] BMICTY
OararozapsiTHUX 1OHIB, a TAKO)K KAaTIOHIB JYXHHX Ta
JMY’)KHO3EMEJILHUX €JIEMEHTIB, IO MPOSBISETHCS B 1X
BJIACTHBOCTSIX TP BUCOKIH TeMIIepaTypi Ta THCKY.

Pentrenorpammu KBapLoBOro CKja Kpaile BChOTO
IHTEPIPETYIOThCS B paMKax Mojelli Oe3nepepBHOI
Oesmannoi citku Tetpaenpie SO, (atoM KpemHiro,
OTOYEHHI YOTHPMa aTOMaMH KHCHIO), i BiJ0OpakaroTh
CTPYKTYPY cKia. PeHTreHiBChbKki Ta HeHWTpoHorpadiuHi
JIOCITIJPKEHHS TI0Ka3aJId, [0 HAasBHICTh HEBITOPSIKOBAHOI
CITKM MiATBEP/UKYETBCS CTOCOBHO JO CTPYKTYpH
OJTHOKOMIIOHEHTHOT'O CKJIa. Y KBapIlOBOMY CKIi iICHYIOTh
TIIBKA MOCTHKOBI aTOMH OKCHTeHy. J[ns crekon, 1o
MiCTATh JBa abo Oijbllle KOMIIOHEHTIB, XapakTepHa
XiMiuHa HeomHopiaHicTh. IIpu BBemenHi B SiIO, Hatpito
OKCHIy B P€3YJbTaTi B3a€MOJIIi OKCHIIB, HE3BAXKAIOUN HA
30epeKCeHHS KOOPJUHAII aTOMIB KPEMHIIO BiJHOCHO
OKCUTEHY, Oe3lepepBHICTh KPEMHIHKUCHEBMICHOI CITKH
MOPYIIYEThCSA 33 PAaXYHOK YACTKOBUX OOpPHBIB 3B'SI3KiB
Si-O-Si, o 3'eAHyI0Th TeTpaeapu Mixk cobor. Hmxue
MIPE/ICTaBJIEHA CXeMa CTPYKTYP KPHCTAJIIYHOTO KBapIly
(puc. 1,a) i kBaprioBoro ckia (puc. 1, 0), OCHOBOIO SIKUX €
KpEeMHINBMICHI TeTpaeapu 3 ileaqbHUM OiIs KpHUCTay i
3JIeTKa CIIOTBOPEHUM Y CKJII pO3TallyBaHHSIM aTOMIB
OKCHUTEHY Y BEpIIHHAX TeTpaeapa [5].

O LN KULRE
w— DTN KON
Puc.1. CxematnyHe 300pa)KeHHS  CTPYKTYp

KpHUCTaIiuHOro kBapiry (a) i kBapuesoro ckia (0).

Honyckaetbes, mo 3B's3ku S-O B Terpaespis
nipu6n3Ho Ha 50 % € KOBaJIEHTHUMU, YMM BU3HAYAETHCS
iX wuiTka crpsMOBaHICTh y mpocropi. Tomy MoxHa
TOBOPDHUTH IIPO HAsBHICTH y KBapLOBOMY CKJi €IWHOI
TPUBUMIPHOI KOBJIEHTHO ITOB'SI3aHOI CITKU 1 3 MOBHOIO
MiJICTABOI0 BBA)XaTH CKJIO HEOPraHiYHUM MOJTIMEPOM.
[Mpu narpiBanHi ckima mo Temneparypu 1500 - 2000°C
BUSIBIISIETBCSL PO3IPBAHOIO JIUIIE JY)KE MaJMid BiJICOTOK
KPEMHIMKHCHEBUX 3B'sI3KiB. TakUM 4YHHOM, CITKa Yy
pO3IUIaBi MPaKTUYHO ITOBHICTIO 30epiraeThcs. BHeceHHs



JocmimkeHHs (i3uKo-XiMIYHHUX BJIACTUBOCTCH CKJIa B 3aJISKHOCTI. ..

y CKJIO MOAU(IKYIOUHX OKCHIIB CIIOHYKA€ /10 PO3PHBY
3B'13kiB Si-O-Si. Haiibinbin eheKTUBHO 1ie BUSIBISIETHCS
NIPU JI0/IaBaHHI y PO3IUIaB KPpEMHE3EeMY OKCUJIB JTY)KHHX
METaJiB MEPeBaYKHO 3 10HHUMH 3B'SI3KaMU. 3 BHECEHHSIM
y CKJIO, HanpuKiai, nobaBku HaTpito okcuay Na,O BoHO
30arauyeTbcsl 1OJJATKOBUM KHCHEM. Y Pe3yibTaTi HOpsI
3 MICTKOBHMH aTOMaMH KHCHIO 3'SIBIISIIOTHCSI HEMICTKOBI,
Hecyui e(eKTHBHI HEraTHBHI 3apsad [CII0 MECHIIC
ONMHUI. MIIHICTh KOBAJIEHTHO IIOB'SI3aHOI CITKH TpH
LOMY 3MEHIIYETHCS, IO BiApa3dy IO3HAYAETHCS Ha
BJIACTHUBOCTSIX CKJa (puc. 2).
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Puc. 2. CxematnyHe 300pa)keHHs
HATPi€BO-CHJIIKATHOT'O CKJIA.

CTPYKTYpH

Oco0MBY yBary BHKJIHMKAa€ CKIIO, JI0 CKJIaay SIKOTO
MOPSAA 3 IHIIMME OKcHAaMu BXoasTh Al,Os Ta F&0;, sk i
SiO,, BOHH € CITKOYTBOPIOIOUHMH eleMEHTaMHu. Y psifi
citkoytBOpIoBauis ionn Fe** Ta AlI*" saitmarots ocobuBe
MicIle, TOMY IO YTBOPIOIOTH (pepo — Ta aIFOMOKHCHEBI
TeTpaeApy 3 Ha/UIMIIKOBHM HETAaTUBHHUM 3apsiioM, IS
KOMIIEHCAIlli SIKOro CIy)aTh KaTiOHH JYKHUX Ta
JY’)KHO3EMEJILHUX €JIEMEHTIB. Y BHUMAJKy KOMIIEHCAIlii
3apsmy KaTiOHaMU JIY)KHO3EMEJIbHUX MeTaliB (epo - Ta
AJFOMOKHCHEBI ~TeTpaeipu IIOB’si3aHI TOMapHO, WIO0
BIUIMBAE Ha BJIACTHBOCTI CKJIA.

[Ipu mocTaTHLO BHCOKHX TeMIIEpaTypax po3IUIaBy B
OTPUMAHOMY CKJi CYTTEBO 3MEHIIYETHCS YHCIO Ta
PO3MIp JIOKaJIBHUX 30H 3 YHOPSAKOBAHOIO CTPYKTYPOIO —
3MEHIIYETHCSI KUTBKICTh 1 PO3MIpH KpHUCTAIIB y CKIIi
(puc. 2). B po3miaBi MOYMHAETHCS IHTEHCUBHU# MPOIIEC
BUHHMKHEHHS XIMIYHUX peakumidi MDK OKpPeMHUMH
KOMITOHEHTAaMH pO3IUIaBy, IO 3MIiHIOE BIACTHUBOCTI
OTPUMAHOI0 CKJIa.

OpHUM 3 HaWBaKJIMBININX BJIACTUBOCTEH pO3ILIABY
CKJa € HOoro UIUIbHICTh. 3MiHAa UIUIBHOCTI CKJIa TpHU
3aMiHI HATPiI0 OKCHIY AJIOMIiHII0 OKCHJOM HaBEICHO B
Tabm. 1.

Hacninkom 3aminu Na,O na Al,Os 10 3MeHIeHHs
BMICTY HATpi€BO-aJIIOMIHIEBUX KOMIUIEKCIB, INIIBHICTH
TS0 3HIKYETHCS [5].

Ha BigMiHy BiJ IITYYHHX CHJIIKATHHUX CHCTEM IS
MacoBOr0 BHPOOHMIITBA CKJSIHUX BOJOKOH, CHPOBHHA
TipChKHUX TOPiJl 3aTi30BMICHA Ta MaJOOCHOBHA. Tak sk
TipcbKi TOPOJAM — TPOAYKTH TBEPIIHHS HPUPOTHUX
CHJIIKaTHUX  CHUCTEM 3  YTBOPEHHSIM  MiHEpaliB,
ofiep )KaHHs TEXHOJIOTYHOTO PO3ILIaBY BiIOYBA€ThCS PU
TeMIepatypax Bif mmo4aTky posM skirerHs (1050 —
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Tabauns 1
3anexxHicTh IIIFHOCTI CKJIa BiJ 3aMiHH HATpPil
OKCHTy JIFOMIHIi OKCHIOM

Bwicr (3a anamizom), % (mo) g
Na,O AlL,O; g
19,9 54 2,08
16,1 9,6 2,73
12,3 12,5 3,92
11,1 14,0 3,84

9,5 15,4 3,63
" M
ﬁ'{'-'.l -

e
o

# &

Puc. 3. 3anexHicTh KUTBKOCTI po3unHeHOro B0z Bin
TPHUBAJIOCTI TOCITIY.

1070°C) 10 iHTEHCHBHOrO TIPOIECY IUIABJICHHS TPH
TemnepaTypi npubnmusno 1450 °C B 3aleKHOCTI Bif
KIUJIBKICHOTO Ta SIKICHOTO CKJIaxy ITOpPOAOYTBOPIOIOYHX
MiHepasiB. Po3mnaBu TripchKUX MOpig MarMaTHYHOTO
MOXO/KEHHSI — B OCHOBHOMY CHCTEMa HiONCH] — aJIbOiT
aHOPTHT, a KpHUCTaJiuHa (a3a IpeJcTaBlieHa
JUOTICUIOM 1 KpPUCTATIYHUMHU PO3YHUHAMHU IUIATiOKJIAY
(apbiT NapOeAl,03¢6SI0;, i anoptur CaO-Al,03-2S0,
Ta ix cymimr 3 Temmnepatyporo miasienss 1170-1550 °C)
[2]. BcranosieHo, mio y OifBIIOCTI BHUMAKIB T'yCTHHA
BOJIOKHA Oijbllle TYCTUHHM CKJIa 1 3aJIC)KUTh BiJ YMOB
Woro  ¢opmyBaHHS (TemnepaTypH, LIBHJIKOCTI
OXONO/KCHHs). BenuuuHa pI3HUII 32 TYCTHHOIO
XapakTepu3ye KUIBKICTh MIKpOKpUCTaliyHoi ¢a3u y
BOJIOKHI.

Awnani3z pesyineratiB BunpoOyBanb S.I. Baxyma Tta
X.C. Becara mokaszayiu, IO TIpChKi HOPOAM SBJISIOTH

co0OI0  HEOMHOPIMHI  CepeqoBHMINA 31  3HAYHUMH
KOJIMBaHHSIMHU MiHEPaJIOTriYHOTO CKIIay Ta
BinactuBocteid.  [lomampmii  jgocmimpkeHHs — OynoyTh

CHpsIMOBaHI Ha TOKPAIIEHHsS XapaKTEPUCTHK BOJOKOH,
OTPUMaHHKX 3 PO3IUIABIB Pi3HUX TiPCHKUX mMOpif [6].

v 3B'SI3KY 3 IHTEHCUBHUM PO3BUTKOM
MIKpPOEJICKTPOHIKM 3piC iHTEepec M0 CKia 13 BMICTOM
P,0Os-SiO; ta B,O5-S O,. byiu npoBeneHi A0CHTiIKEeHHS,
IOB's13aH1 3 IX XIMIYHOIO CTIMKICTIO 10 BOJIU.

XimiuHa cTifikicTh ckia i3 BMicrom P,Os-SiO, (BmicT
P,Os-5-45%) no Bomu mpu Temmepatypi 100 °C.
TpuBanicte KOHTaKTYy 3 BoJOIO BiJ 1 1o 7 roxuH. 3pa3ku
SIBIISUTM  COOOI0 TIOPOILIOK CKiia 3 auctepcHictio 10 —
20MkM. 1 © 1BOTO TOPOMKY NOMIIIANA B KOHIYHY
konGy wictkicro 100 cm®, mo wmictmma 25 cm’
JIUCTHIbOBaHOI Bomu. Kum'sitiHHS mpoOu mpoBoamu 3i
3BOPOTHHM XonoawibHUKOM. Bwmict P,Os B po3umHi
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BH3HAYaJIH (POTOKOJIOPUMETPHUYHUM METOJOM, SIKHUI
3aCHOBaHMH Ha YTBOPEHHI 3 MOJIOJCHOM 1 BaHamaT

aMOHIEM (dochopHO-BaHATIEBI-MOITIOIEHOBOT
reTEpPOIONTIKUCIIOTH, PO3YMH 3a0apBUBCA Y JKOBTHM
KOJIip.

XimiunHa crifikicTh ckma i3 BMictom B,03-SO,
(Bmict B,O3;—-30-60%) mo Bomu mpu KiMHATHii
TemriepaTypi. Y CKISHKY 3 KBapLOBOIO CKJIa IOMilIaJIH
3pasok po3mipom 10x10x10 cm°, morepeaHbo 3BasKeHHi,
HamuBany 50 cM® B i BUTPHMYBAIH 3pa3oK MPOTATOM
30-140xB npu temmnepatypi 20 °C. Kinbkicte B,O3 B
pO3YMHI BH3Ha4Yald METOAOM HOTEHIIaJOMETPUIHOTO
turpyBanHs 0,1 M po3umHOM rifpokcunay Hatpito. Ha
rpadiky MpeacTaBlieHi 3aJIeKHOCTI KijgbkocTi B,Os, 1m0
MepeiioB y pO3YHH, BiJl TPUBAJIOCTI JAociiay (puc. 3).

BuBuenns minHocTi ckia. MilHICTh aHIOHHOT CITKH
6opatHoro i ¢pochaTHoro crexon (KapkacHol CTPYKTYpH)
BH3HAYAETHCS XapaKTepoM XiMiuHHUX 3B's3kiB. [Ipouecw,
TIOB's13aH] 13 CTPYKTYpHUMH Nepe0ya0BaMH Ha MOBEPXHi 1
YTBOPEHHSIM  Ae(EeKTHOrO  IOBEPXHEBOTO  KOJja,
NpPU3BOIATH /IO 3HIKEHHS  KapKacHOI  MiIIHOCTI.
®ocdaTHi cKia BiJHOCATHCS O HEOPTaHIYHUX, aHIOHHA
ciTKa sikux Oymyerbes 3i 3B's13kiB P-O. [Ipu ipomy koxxeH
terpaeap PO, mae He Oiblie TPHOX 3B'SI3KIB 3 CYCITHIMU
TerpaeapamMu (TP MICTKOBHX aTOMH OKCHICHY), B TOM
yac sik B Terpaeap SiO, BXOJATH YOTHPHU MICTKOBHX
atomMa okcureny. Tomy ¢ochaTHi ckima MaroTh
MOTEHIIITHO MEHIIY 3B'S3aHICTh aHIOHHOTO 3pa3Ky, HIX
cwikathi. Baecenns Al,Os; y docdathi ckma Hepiako
CHOHYKae 10 TiJBUIIEHHS KapkacHoi MinHocti. lle,
HATICBHO, TIOB's13aHO 3 TiM, 110 iouu Al®* BGynoBYIOTECS

[1]
[2]

B KapKacHy CTPYKTYpY CKJIa, IiJBHIIYIOYH THM CaMHUM
HIUIBHICTh aHIOHHOT'O MOTHUBY [6].

Omke, Ha mnpukmami MeradocdaTHOoro  ckia
BCTaHORBJICHO, III0 HMOro KapKacHa MIIHICTh MOMITHO
3aJIeKUTh BiJ OYyIOBM aHIOHHONO MOTHBY. BHeceHHs
OKCHAY aIIOMiHIIO0 30LIbLIye CTYIiHb  LIUTBHOCTI
MeTadochaTHOl aHIOHHOI CITKH 1 €, OYECBHIHO, BHIIEC
MIITHOCTi KBapIIOBOT'O CKJIA.

Amnani3 HaBeZieHHX (aKTiB Jla€ 3MOTY CTBEPXKYBaTH,
o Ui JOJAaHHS TEBHUX (i3MYHMUX BIACTHBOCTEH 0
CKJIaJly CKJIa BBOMATH OKCHIH Pi3HUX MeTaliB (HalOimbII
YacTo JNYKHHX 1 JyXKHO3eMelbHHX). Di3uKo-XiMidHi
BJIACTHBOCTI CKJIa 3aJieXaTh BiJl HOr0 CKJIAAy 1 CTymeHs
00poOku. JIy)kKHI OKCHIU 3HIDKYIOTH MIIHICT CKJIA.
CTHCHEHHIO CKJIO TPOTHCTOITH HabaraTo Kpaiile, HiX
PO3TATYBaHHIO, 1 MeXa MIIHOCTI TPH CTHUCHEHHI 1
pO3TATYBaHHI MOXKE pO3pi3HATHCS Ha TOpAAoK. CKio
Iy)ke KpUXKUH Marepian; HaWMEHIIO KPHUXKICTIO
BOJIOZIIOTH  OOpoOCcBHHLEBI ckima. KsaproBe ckio
3aJIMIIAETHCS KPUXKUM TIPH HarpiBaHHi 0 TeMIlepaTypu
~ 400 °C, npu nojanbIIioMy HarpiBaHHi CKIJIO TOCTYIIOBO
pO3M'SIKIIyeETbCSL 1 crae B's3Ko0  piguHOI0. [Ipomec
nepexofy CKia 3 TBEPIOro CTaHy B DpIIKUA He
XapaKTEepU3yeTbCsl CKUIBKM TIEBHOIO  TEMIIEPaTypOIo
TuiaBjieHHs. [Ipy NpaBUIIBHOMY OXOJIOJDKEHHI PIiJKOTO
CKJIa el MpoIiec BiA0YBAETHCS Y 3BOPOTHOMY HAIIPSIMKY
Takox 0e3 KpucTasizalii.
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N.M. Glovyn

Resear ch of Physical and Chemical Properties of Glass Depending on Its
Compoasition and The Degree of Processing

Berezhansky Agricultural University, Berzhany, Ukraine

In the glassy state may be substances of different chemical composition with different types of chemical
bonds - covalent, ionic, metdlic and various physico-chemical properties. Nesylikatne glass in its composition
does not contain silicon and boron, phosphorus, beryllium and other elements. Thisis a relaively new class of
polymers designed and obtained by chemists. Recently, due to the intensive development of microelectronics
increased interest in the glasses of P,Os-SiO, and B,05-SiO,, made the comparison of physical and chemical

properties of glass samples.

Keywor ds: glass, quartz glass, mdlt, artificia inorganic glass, borate glass, phosphate glass.
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