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UCCJIENOBAHME MNPOAYKTOB KPHCTAJIJIM3ALLMH
PACIHVIABJEHHOI'O TAJIbKA

I1. I'. YCOB, B. M. BEPEUIATHH, H. B. COBOPA

(TlpemcTaBieHa HayyHbBIM CeMHHapoM Xadelpbl TEXHOJOTHH CHJIHKATOB)

B nocaenHue roibl 3apoauiica H pa3BHBacTcCH HOBBIH METOj| H3rOTOB-
JICHHSI CHJHKATHBIX HSﬂeﬂﬂﬁprHCTaﬂﬂHSaHHefl CTCKOJI ONpeACJICHHOrO
coctaBa. Tanbk SABJSAETCS OCHOBHBIM CbIpbeM MHOTHX KepaMH4Ye€CKHX Marte-
pHaJoB CIICIHAJLHOIO Ha3s-

HAueHHs, IO03TOMY HCCJeko- Tatanua !
BaHHe MNpPOHECCOB H MNPOAYK- XUMHYECCKHI COCTAB TaNbKA

TOB  KPHCTAJIU3ALHH pac- OHOTCKOr0 MEcTOpOXAEeHHS

nJiaBa cocraBa TaJabKa npei-

¢TaBageT NMpPakTHUeCKHH H Te- mmn. { Si0. | MgO} AlOs Fe,O, Cao| Cymma
opernueckuil HuTepec. Hec-

eJoBaHa  KPHUCT H3aLHus |
T s oTCROr aMJéJéTgpng 5,00 62,00| 32,22 0,20 0,28 | 0,30 | 100,00

Jlendss XUMHYECKOro €OoCTaBpa:
(raba. 1).

TeopeTHuecKHii ~ COCTaB  TajbKa  Bbipaxaercsi  ypaBHEHHEM —
3MgO04Si0;H;0 nnu B npouentax MgO—31,74; Si0; — 63,5 1 H,0—4,8.
[Mpu o6Gxkure TajdbKk pasJjaraerca Ino  peakuuH 3Mg04Si0,H,0 —
— 3(MgSi0;) + SiO; + HyO ¢ obpasoBaruem 83,6% MeracuaHMKara Mar-
g u 16,5% — KpemMHesema. B OunapHoi cucreMme MgO — Si0; rtaabpk
pacrnosiaraercsa BOJIH3H 3BTEKTHKM COCTaBa MgO=235,19% u SiO; = 64,9%
¢ Temmepartypoii miaasleHns — 1543°. Temmepatypa Hauaja IJaBJeHHA
tanbka paBHa 1543°, ¢ o6pasoBaHHeM NEPBHYHOrC pacmjaBa B KOJIMUECTBC
95,79%,. IlnaBaenue TaJbKa 3aKaHUHMBaeTCs IpPU TeMIepaType OKOJO 1590°.
Tlo maunbiM Boysna u Augepcena [1], B paBHOBecHH ¢ PacI/iaBOM TajbKa
HaXOAATCA KpUCTOOAJHT M K/JIHHOIHCTATHUT. B JnTeparype HMEIOTCH yKa-
34aHHS, UTO KPUCTAJJIM3ALHOHHAsT CMOCOGHOCTb PACHIaBOB cocraBa TaJjbKa
M MEeTacHJIHKATa MarHus siBJsieTcsl Beicoko#l [2]. Beiiip mumer, uto BooOule
YHCTBIE BEIIECTBA HJM CHCTEMEl C TeMOepaTypoil IuiaBienus sbime 14007
TPYAHO MOJYUHTb B BHIe CTeKJa.

[1siaBjeHHe TajJbKa NPOBOAMJIOCH B KDHITOJNOBOH NeYH B KOPYHAOBBIX
M M3 JBYOKHCH LHPKOHHMSI THIVIAX eMKoCTeio 30 e mpu Temmepartype 1600°.

po6ur I; IT-a u [1-6—pacnnab/ienbl ¥ 6e3 BBIACPXKKH B pacliabjeH-
HOM COCTOSIHMM OXJaKIeHubl: npofa-1—Ha Bo3ayxe B Teuenne 30 MHHYT,
a npo6o I1-a u I1-6 — BMecTe ¢ Meypio B TeueHue 12—18 wacos cooTBeT-
ctBenHo. Ilpo6a IIl B pacniaBiIeHHOM COCTOSIHHH, IIPH TeMmepatype 1600°
BbIZepIKIBanach 30 MURYT H OXJaxK[eHa BMecte ¢ neubto. [Tpo6er IV u Vv
MJIaBUJAMCH B THIVISIX M3 JBYOKHCH LUPKOHHS C BBIAEPKKOH B pacnyaBJeH-
HOM COCTOSIHHH npH TemmepaType 1600°— 2 waca, Pacnaas npober IV —
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OXJaxJeH BMeCTe C Meublo, a npoba V — peako Ha Bosgyxe. B turie mpo-
661 1 no sbicoTe 06pasoBa/HCh JiBe 30HBI — BepXHsist [-a U HuKHAS 1-6.

KJIHHOSHCTATHT

Y S S T S T 1 A X a0 1 4 2 A 4 A .1 1 % ) & 1 2

20 24 28 32 36 40 44 48 52 56 60 G4 658 72 28

Puc. 1. peHTPeHOFpaMMbI 3Ta/MOHOB KJIHHOHCTATUTA H NpOTO3HCTATH "

Bepxuas 3ona (1-a) ciokeHa B OCHOBHOM IIPOTOIHCTATHTOM € pa3Me-
pom xpuCTaanoB 1o 0,012-—0,015 mmu. KAHHOSHCTATHT HMeeT NMOAYMHEHHOR

| I S SN NN N S U S

20 24 28 32 36

;DD T N W S W T T NI N S S S|

40 44 48 52 56 60 64 68 12 28

Puc. 2. Pentrenorpamuil npoaykToB KpHCTadTH3allin PACMIaBAEHHOTO
TalbKa IPH PEIKOM OXJMAMICHHI PACINIABA Ha BO3AYXC: & — BCPXHSA
30Ha TUIJIS, 8 — HHMKHAS 30HA THIJA

snavende. CTekJMa 1No JaHHBIM ONTHYECKOTO aHaJsuza oxoso 209%. Pe-
SYJIbTATBL ONTHYECKHX HCC/AENOBAHUH MOJTBEPIKAAIOTCA M AHHBIMH peHTre-
HOBCKOTO aHanusa (pue. 2, Kpusas a). Hapany c¢ nporosucratutom n xii-
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HO3HCTATHTOM B 3TOI Mpo0e DEeHTreHOM YCTaHaBJMBAaeTcAd KPHCTOOAJHT —
d = 4,03, nocsegHui nerporpauuecKUM METOAOM OTMedeH He Obli. HuxHadA
yactb THrAs (1-0) caoXeHa KpHCTadJaMH HelpaBHJAbHOH (OpMbl, TalJaHUT-
YaTBIMH H CJerkKka BRITAHYTBIMH pasMepom g0 0,011 mm ¢ noxasatenem
cBeronpenomaesuss Ng=1,660. Ilporosncratur ¢uKcHpyercs B He3HAYU-
TEJbHBEIX KOJHUECTBAX B BUJIEe BOJOKHHCTHIX arperatoB ¢ CyMMapHBIM IIOKa-
3arejem cBeronpenomacHua N = 1,616. Crekaa — 15+20%. Kounosncra-
THTOBasgs (QopMa METACHJAHMKAaTa MArHHf YCTaHaBJUBAETCA H PEHTICHOM
(puc. 2, xpuBas g). [IpoTosncTaTuTOBEIE HHIEKCH BBIpaXKeHbl cnabee. Pent-
TeHOM B 3aKPHCTAJNJH30BAHHOH (pa3e 3TOH 30HB OTMeyaeTcd KpHCTOOAJMT.

PV WU DU VR DR UUUES U SUNDE U JHN NHNS WIS SN SN U GRS N NN U SN NN VIS N GRS SN U RN T |

20 24 28 32 36 40 44 48 52 56 60 64 68 72 28

Puc. 3. PeHrIreHorpaMmbl MpPOAVKTOB KDHUCTAAJIM3ALMH PaCIiABAEHHOro
TaJbKa NPHM MeXJNEeHHOM OXJaXXAeHHH pacliaBa: & —B TeueHue 12 ya-
COB; 8 — B Teuenue 18 uacos

B npoGe I1-a nog MHMKPOCKOIOM YCTAHABJIWBAKOTCA INPOTOIHCTATHT M
KJAHHO3HCTATHT TMPUMEPHO B PaBHBIX KoJuuecTBax. IIpoTosHCTatuT B BHUME
BOJIOKHHCTHIX arperatop Anubod 0,012-——0,015 mm mo 0,056 mm c mokasare-
nem cseronpenomienuss N’g = 1,618, KnuHosHcratit Haxoautcs B BHIAE
TaBAUTYATBIX M YAJHHEHHO-MPH3MATHYCCKHX KPHCTAJJIOB pPas3MepoM OF
0,030<0,030 no .0,130><0,050 MM C TI0Ka3aTeJeM CBETONpPEeJOMJEHHA
Ng = 1,661 u N, = 1,652. Konuuectso crexsa okono 15—20%.

[Ipeobaagatromell GOpMON MeTacHAMKarta MarHHsA B KPHCTAJAJIHYECKOH
(hase yCTaHABJAHBAETCS MPOTO3HCTATHT. KJIHMHOSHCTATHT HMeeT ITOJYHHEHHOE
3HaueHHe. DB He3HAUHTEJBHOM  KoJHuecTBe (UKCHpYeTcsl KpPUCTOOANHT
(puc. 3, kpuBast —a).

B npote I1-6, oxnaxaesdnol B TeuenHe 18 wacos, npeobajgaer KJIHHO-
sHcTaTuT B QopMe Xopouo o6pasoBaHHBIX KpHcTadaoB pasmepoMm ot 0,025
no 0,050 mm ¢ mosucHHTeTHUeCKHMH jABoiiHMKaMHu. [lokasarenab cBetompe-
JoMJjenns kpucrtaanos Ng = 1,660.

[TpotosHcTaTHTa HEMHOTO, OH HAXOMMTCS B BHJE BOJOKHHCTBHIX arpera-
tos pasmepom o 0,015 mm ¢ mokasatenem ceronpesoMyenus N, = 1,616.
OTyeTaUBO BUJHBI 3epHa Kpucrobaauta pasmepom o1 0,007 no 0,012 mm.
Ko/sHuecTBo cTekaa okoao 159%.
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JlaHHBEIE ONTHUECKHX UCCJIENOBAHUH XOPOIIO COTMIACYIOTCS C PEHTTEHOB-
CKHM aHa/au30M (pHC. 3, KpHBas — B). KVIMHO3HCTATHTOBEIH COCTAB:KPUCTA-
JIMUeCcKOH (hasbl 3[ech BbIpaxKeH OueHb ueTKO. COBEPLIEHHO OTYETJIHBO (HK-
cHpyeTcsl H KpHCTOOANT.

IIpoGa Il — pacnaaB nocje 30-MHHYTHOH BbiIepKKH OXJax/AeH BMecTe
C NeYbl — CJ0KeHAa KJAHHO3HCTaTHTOM (KpuBas a, puc. 4). IlporosHcrarur
HMeeT NofYHHEeHHOe 3HaueHHe. KpucroOasuT Kak peHTreHOM, Tak M IeTpo-
rpaHyecKHM aHaJU30M He YCTAHABJIHMBAETCs.

| I SOV SR TR W SUNNE NN NN NN DU SRS SN N S SN SN SN SN G SN WO T SR N

20 24 28 32 36 40 44 48 52 56 G0 64 68 72 28

Puc. 4. PentreHorpaMMbl NpPOAYKTOB KPHCTa/JAH3ALMH PACI/iaBaeHHOIO

TajdbKa, OXJaXKJIEHHOr0 BMECTE C IeYybl0 — MEeJJIEHHO: @ — PacifaB Bbl-

JepxuBancsa npu 1600°— 30 mMuHYT, 6 — pacljiaB BbUIEPKHBAJCH IIPH
1600° — 2 wvaca; ¢ — penTreHorpaMma (OpPCTEPUTH — 3TAJIOHA

IMpo6a IV —c BhIAepKKO#l pacmiaBa B TeyeHHe ABYX Y4COB H OXJaXK-
JIeHHOH BMecTe ¢ neublo — uMeer Oojiee caoxkHbIl GasoBoii coctas. [Ipeod-
Jajaioied Kpucraaanueckod dasoll apasercs nporosucratit. OH o6pasyer
MJIACTUHYATBIE KPUCTAJJIBI M JOCTATOYHO KPYNHBIE BOJOKHHCTBIE arperaThl
pasmepom jo 0,110 mm ¢ mnoxasatesem cperonpensommenust V., =1616.
Bropuim no kosanuecTBy sBJsercss KaunHosHcTaTHT. KpucToGanur He yera-
HaBJHBACTCA KAaK ONTHYECKHM, TAaK U PEHTreHOBCKHM METOJaMH aHaJau3a.
PenTrenom otuerauBo (puKcupyercs dopcteput. Ero nugexcol npejacrabaeHbl
Ha peHTregorpamMme 6 puc. 4, wumenHo: d= 3,82; d=275; d = 250;
d=245, d =225 d=174, d =149 u d=1,47. Ha s3ToM ke pucyHke
Al CpaBHEHMsi NpHBeJeHa peHTreHorpamma dopcerepurta. Kpome mnepeunc-
JEHHBIX (a3 B NPOAYKTaX KPHCTAAJH3ALUH YCTAHABAMBAETCA ABYOKHCh
unpkouns (ZrOp), Hepellefinass H3 THIASA, B Pe3yJbTate pacTBOpPEeHHUs
B pacriiase. KomnuecTBo cTek/aa cocrasasier 15—20.9,.

Mpoba V, cBapenHass ¢ ABYX4acOBOM BBbIAEPIKKOH M OXJaXKAeHHAS Ha
BO3/yXe, Pe3KO MO BLICOTE THIJIA HMeeT TpH 30HHBL. Bepxusas soua (V-a) cao-
KeHa B OCHOBHOM CTeKJ0M, mnpuMepHo Ha 50—60%. Kpucranaugeckan
¢asa npeacraBieHa TNPOTOIHCTATHTOM B BHAE TOHKO3CPHHCTHIX ArperaTos
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pasmepamu Mejbye 0,001 mu ¢ cyMMapHBIM OKa3aTeJeM CBETONPEIOMACHNs
N =1p5616.

PentrenorpaMma 3T0o#l  30HH KDHCTa/JIH4eCKHX (a3 He BHIABJAET,
BCJICACTBHe BBICOKOTO COAep:KaHMs crekaa (puc. D, KpHBas a) H HecoBep-’
LIEHCTBA PEIIETOK KPUCTAJJIOB,

Cpennsis sona (V-6) — comepxur crekna 25—30%. Kpucraiudeckas
¢asa npencrasieHa BOJTOKHHCTHIMH arperataMH IPOTOSHCTATHTa pPasMepoM
10 0,040 mmu c noxkasartenem cBeronpenomaennsa N'g=1,618, Haauuue 60o.b-
WX Ae(EKTOB pelleTOK KPHCTAMIOB MHKH PEHTIEHOrPaMM BbIDaXKeHsl CJa-
6o (puc. 5, kpuBasg — 8).

) NUSS Y VR S WO W U N U W W S S S S W S S WU R S S R T S SN R S S

20 24 28 32 36 40 44 48 52 56 60 64 68 72 28

Puc. 5. PentreHOrpaMMel NPOLYKTOB KDUCTA/LIM3AUHMH  PACH/ABIEHHOTO

Ta/lbKa, [OJYYEHHOTO C BHIJEPHKKOH npu 1600° B Teuenue 2 4acoB M 0x-

MAXKACHHOTO DE3KO, Ha BO3LYXe: @ — BEPXHSA 30Ha THFAA, 8 — Cpefi-
HSIS 30HA THIAA, ¢ — HUMKHAA 30Ha THIJS

Huxnssn sona (V-—eg) comepxur crekna okoio 20%. Kpucraiinue-
CKasi ()asa B OCHOBHOM CJOXEHA KJMHOSHCTATHTOM M TPOTOZHCTATHTOM.
®opcreput npossasercs crabo —d = 1,48 u durcupyerca ZrQ, HHAeKcaMu
d=179 u d = 1,53.

BHBOZB MO KPHCTANJAM3aHH PaclllaBa COCTABAa TadbKa:

I. Boizep:kka B pacmiaBjieHHOM COCTOSHHH YXyAwaer KpHCTaJJIH3a-
LWHOHHYIO CMOCOGHOCTh: paciiiaB 6e3 BHIAEPKKH NPH KPUCTANIH3ALHH BLlLe-
Jser GoJiee COBEpLICHHBIE KPHCTAMJIHYeCKHE (a3l ¢ MEHbIINM YHCIOM
Ae(eKTOB DEINEeTOK KPHCTAJNIOB (CPAaBHH DPEHTreHOrpaMMul pHc. 3 — 0e3
BBIICPXKKH H 5 — ¢ BBIAEPKKOH B 2 waca).

2. Tlpu TeXHHYECKHX CKODOCTSIX OXJaKACHUSI (BMecTe ¢ Neyblo) MeTa-
CHJIMKAT MarHuf H3 paclilaBa KPUCTAMIH3YeTCsl TOJHOCTBIO. KOAHYeCcTBO
CTeKJIa B 3aKPUCTANJIH30BAHHOM HpPOAYKTe cocraBaser 15—209, npu
TeopeTHueckomM coaepxkauuu 16,5%. DTo caenyer m u3 mocrosHCTBA mMOKa-
JaTeaq CBETONPEJOMJICHHs CTeK/da, Haxoasulerocs okogo 1,494 -4 0,008.

3. KpeMHesemuCTHIi MaTepHa/d 3aKPHCTANIN30BAHHOTO pacmiaBa 60Jb-
e Haxonutes B amopduoi ¢ase. OH YACTHYHO KPUCTANAHIYETCA B dopme
KPHCTOOANNTA TOMBKO M3 PACHJIABOB, NOJYVYEHHBIX Ge3 BLIJEPKKH,

4. Ilpu npuMeHECHHBX DeXHMAaX NIABJCHHS H OXJAKJIeHHS pacmniaBos
He yAajgoCh NOJMNYUHTh MOHOMHHEPAJIBHOTO COCTABA METACHJIMKATA MATHHS.
Bo Bcex npo6ax ycTaHaBJHBAeTCs NPOTOSHCTATHT H KAHHOIHCTATHT.

ITpu Gosee GEICTPOM OXJaXKJIEHHM pacliaBa B NPOAYKTAX KPHCTaJdJH-
3aunu npeobaajamomeli GopMoi MeTacHJIHKATa SBJSETCS NPOTO3HCTATHT.
Knunosucratutosas ¢opma oxoTHee mosyuaercs NPH MEIJIeHHOM OXJaxK-
JleHun pacnJiaba.
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5. ®opma KPHCTAJNJIOB IIPOTOIHCTATHTA Hallle BOJOKHHCTAst H TOHKO3ep-
HucTasg ¢ abCOMIOTHBIMKM pa3MepaMH KPUCTAJJIOB BCerja MeHbLIe KJIHHOIH-
craruta. KAHHO3HCTATHT NOUTH Beeraa TabauTdyaTelil uiau B popMe yIJIHHEH-
HBIX NPHU3M C pa3MepoM KDPHCTAJNJIOB KPyNHee NMPOTO3HCTATHTA.

6. IIpu nuaBiaeHun TtaabkKa npu Temmepatype 1600° ¢opcrepur obpa-
3yeTcs CPaBHUTEJNBHO Me[JeHHO, OH He (QUKCcHpyercsl B NPOJAYKTaX KpHCTAJ-
JHU3aUHH pacn/aBa, MOJYYeHHOTO 0e3 BEHIAEPXKKH U C BBIXePKKOH B 30 Mud,
HO yCTAaHABJAHBAETCA NPH KPUCTANJIH3ALHMH pAacCHaaBa, IOJYyYEHHOTO C Bbl-
JepKKOil B aBa yaca.
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