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K BOITPOCY O IIPOSIBJIEHUU BSDKYIIIUX CBONCTB
TPOMHBIX COEJJUHEHUIN CUCTEMBI CaO — BaO - SiO;

Y crarTi HaBe#eHO pe3ylbTaTM TEOPEeTUUYHUX Ta eKCIIeprMeHTaJlbHUX [OC/IipKeHb IMOBIPHOCTI
rposiBy mnoTpitinumu crionykamu cuctemu CaO - BaO - SiO, B’sokyumx BacTUBOCTed. BcraHoBieHO,
1[0 OTPU-MaHi eKCllepUMeHTa/IbHI pe3y/bTaTh 3 J0CTaTHbOK [JOCTOBIPHICTIO KOPE/IOITHCS 3 AaHUMH
TeOpeTHY-HUX PO3PaxyHKIiB.

The results of theoretical and experimental researches of display probability of binder properties of
ter-nary compounds of the CaO - BaO - SiO, system are given. It is set that obtaining experimental
results with sufficient authenticity of correlations with information of theoretical calculations.

TpexkomnoHeHTHas cucteMa CaO — BaO — SiO; 1aBHO y»ke BbI3bIBaeT WUHTe-
pec CTelMaJuCcTOB Pa3/IMUHbIX 00/1acTeli TeXHOMOTUM TYTOTIaBKUX HeMeTaslihge-
CKuX MaTepuanioB. Ocoboe 3HaueHHe OHA UMeeT /ISl TeXHOJIOTHH BSUKYIL[UX MaTe-
pUaJioB, TIOCKOJ/IbKY 11eMeHThI, TI0JlyueHHble Ha OCHOBe ee CcoeIMHeHUM OyayT 06-
NafiaTh CrelyaJbHbIMA CBOMCTBAMU: TIOBBIIIEHHBIM Y/leJIbHbIM BECOM, CTOMKO-
CTBIO K BO3/IEMICTBUIO KECTKOTO PaJMallMOHHOTO U3/Ty4YeHUs], CTOMKOCTBIO K arpec-
CUBHOMY BO3/IeliCTBUIO Cy/ib(aTHOM KOPPO3UU U MOPCKOM BO/IbI.

B ceuenun CaSiO;3; — BaSiOs; cymectByet TpouiHOe coefuHeHne BaCa,SizOo,
reKcaroHajJbHOM CMHIOHWM, KPUCTa/UIU3YIOLleecs B BU/e BOJIOKOH. IlnaBuTcs nipu
temriepatype 1320 4 °C c pasnoxxenueM Ha -CaSiOsz u xugkocts [1]. ABTOpa-
MU paboThl [2] ycTaHoBeHO, uTo coearHeHne BaCa;SizOg OTHOCUTCS K TPUKJIMH-
HOUW cwHroHuu. B pabote [3] yka3biBaeTcsi, UTO KpHCTa//IMuecKoe CTpoeHHe Ba-
Ca,Si30Og9 COOTBETCTBYET MPUPOAHOMY MHUHepany YOJICTPOMUTY W MpejCTaB/ieHO
OCTPOBHOM CTPYKTYPOM C KOJIbL[€BbIMU T'PYyMIIaMHU Si30¢”. Takoe e TIPOCTPAHCT-
BEHHOE CTpPOeHHe WMEIOT W MeTaCW/IMKAThl Kajablsg U Oapusi. Takum obpasowm,
MO>KHO TIPe/ITIOJIOKUTh, UTO TpoiiHoe coeanHeHWe BaCa,SizO¢ go/mkHO 06/1a71aTh
C/1aObIMU BSUKYII[UMH CBOMCTBAMU U Me/IJIEHHO TBEP/IeTh B YCJIOBHUSIX aBTOK/IaBHOM
00paboTKH.



MHoOruMH HcciefioBaTeIsiIMU ObIJI0 M3ydyeHO OuHapHoe ceuenue Ca,SiO; —
Ba;Si0O4, B KOTOPOM yCTaHOBJIEHO Ha/IMuMe TPEeXKOMIIOHEHTHOrO COeJJUHEeHHUs CO-
craBa BasCa3Si4Oi6 ¢ orHeyrnopHocThio Bbiliie 1770 °C. ABTopbl [4] Takke moj-
TBEPAWIN CYyLeCTBOBaHUE MOJMKOMIIOHEHTHOrO opTocuivkara BasCazSisOi6, KO-
TOPbIA KPUCTA/UTU3YeTCS B I/1a3ePUTOBOM CTPYKTYDHOM THWIlE M YCTaHOBWJIH, UTO
TemriepaTypa ero ruiaBjeHus coctasisetT 1940 30 °C. B pabote [5] yka3biBaeTcs,
yTo 3Ta (ha3a oO/a/jaeT XOPOIIMMH BSIKYIIIMMH CBOMCTBaMH. KWHKep, MomydeH-
HbI Ha OCHOBE TPEXKOMIIOHEHTHOTO COe/JUHEeHUsI OT/IMYaeTCs] BbICOKOM THpaB-
IMUEeCKOW aKTUBHOCTbIO M TIOBBIIIEHHOW TMpOUHOCThIO [6]. Hanuuue Takux
CBOWCTB MOXHO OOBSICHUTb KPHUCTA/ZTMUECKUM CTPDOEHWEM  COeJUHEHUS

BasCa3SisO16 (0cTpoBHast cTpyKTypa ¢ oprorpymmamu SiO4" [3]), koTopast aHaso-
rMYHa KPUCTA/UIMYECKOMY CTPOEHHMIO OPTOCHIMKATOB Ka/lbI[Us U Oapws.

Takum obpa3oM, B TpexkoMmrioHeHTHOH cucteme CaO — BaO — SiO, cyiect-
BYIOT [iBa CTaOWIbHBIX TPEXKOMITOHEHTHBIX coefHeHHs1 cocTaBa BaCa,Si3Og u
BasCa3SiyO16. [TosTOMY mipeacTaB/sieT UHTEPEC WUCC/IeOBaHHWE 3TUX COeJUHEHUH,
a TakXe U3ydyeHHe BepOSITHOCTU TMPOSIBJIEHUS] BSUKYILMX CBOMCTB U yCJIIOBUW TBep-
JleHUsl.

M3BecTHO, UTO (hOpMUpOBaHUE 1]eMEHTHOT'0 KaMHsI OTpe/ie/isieTCsl KaK XUMMU-
YeCKOW MPUPOJOM UCXOJHOTO MUHepasa, TaK U YCAOBUSIMM peanu3aliiv B3auMO-
JIleMiCTBUSL 3TOT0 MHWHepasja C BOJOM. BHelIHWe yC/IOBUSI CKa3bIBAlOTCS, MpeXe
BCEro, Ha MHTEHCHUBHOCTHU B3aUMO/ieHCTBUS 3TOr0 MUHepasa ¢ Boziou. Eciu B or-
pejle/ieHHbIX YCJIOBUSIX KOMIIO3ULIMSI MUHEepasl — Bo/ia BefieT cebsi MHePTHO, TO UC-
XOZHBI MUHepan He 00/aZiaeT TUAPaBIMUECKON aKTUBHOCTBIO, €C/T TIPOUCXOIUT
aKTHBHOE B3aMMOZIEMCTBHE MHUHepasia C BOZOW C oOpa3oBaHHeM KaKOW-Tib0 THj-
paTHOM (a3bl, CrIOCOOHOM 3aTBepZieBaTh B MIPOUHOEe KaMHEBHAHOE Tejlo, TO MHUHe-
past 06/1a/jaeT BSOKYIIMMU CBOMCTBAMU.

3 yKa3aHHOTO C/iefiyeT, UTO /Jisi BBISIBJIEHUsI BSDKYIIIUX CBONCTB HEO0OX0JUMO
TIPOM3BECTH OI[eHKY DPeaKI[MOHHOM CMOCOOHOCTH COeJWHEHHS T0 OTHOIIEHHIO0 K
Bozle. [ToCcKO/IbKY peakliy B3avMOJEMCTBUSI CUIMKATOB Oapuvsi M UX aHA/lOTOB C
BOZIOM OTHOCATCS K peaklysM KHUCIOTHO-OCHOBHOTO B3aUMO/IeHCTBHUS, TO CKO-
poCTb UX Oy/leT omnpeensaThCs CTeleHb0 pa3/nuus KUC/JIOTHO-OCHOBHBIX CBOMCTB
WCXO/JHbIX peareHTOB U BO/bI.

YuuTbiBasi, UTO CUJMKAThl U HMX aHAJOTH OT/MYAIOTCS Majodl pacTBOPUMO-
CTbIO M HecrocobHbl m3MeHUTh pH-pacTBopuMocTh, C.C. bailaHoBeiM [7] 6b110
TNpe/IJIO’KeHO MCI0JIb30BaTh /1Jisi OLIEHKU KUCJIOTHO-OCHOBHBIX CBOMCTB CHU/IMKATOB
3HaueHUs 3/1eKTPOOTPULIATeTbHOCTH KHUCIOPO/CO/IeprKall[iX COeJUHEeHUM, pacCuu-
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ThIBAEMOM KakK CpeJjHee TeOMeTpUUeCKOe 3/eKTPOOTPULIATEIbHOCTEN 3/1eMEHTOB,
cnararimmx coegrHeHve. ComocTaB/ieHHWe 3HAYEHUM OTHOCUTETbHBIX 3/IeKTPOOT-
punatenbHOCTed (O0,;) coefuHeHUM, MOMydYeHHBIX JAeneHueM OO oemmennii Ha
Opogpy C HAIMUKMEM BSDKYLUX CBOUCTB M YC/IOBUSIMHA MX TPOSIBJIEHUS IT03BOJIIU
KOHCTaTUPOBaTh CJie/lytolllee: BSDKYIIME CBOMCTBA TPOSIB/SIOTCS JMIIbL Y TeX CO-
equHeHUH, 3HaueHus1 JO,; KOTOPBIX HaXO/ATCS B HEKOTOPOM OMpejieJIeHHOM WH-
TepBa’e.

H.®. ®egopoBeiM [8] ycTaHOB/NEHO, UTO COeAWHEHHs, OTJ/IAYAOLIUECs
ManbiMi 3HaueHusMu O0,; ( 0,68) He 00pa3ylOT 1IEMEHTHOTO KaMHSI W3-3a
CJIMLLKOM MHTEHCUBHOTO B3aUMOZEMCTBUS C BOZOW, a coevHeHus, nMeromue J0-
or 0,83 — M3-3a Masnol peakMOHHOM criocoOHOCTH K Bofie. CorocTaB/ieHre 3Ha-
yeHur 30 coelUHEHUH U YCIOBUW TMPOSIBIEHUSI BSDKYI[MX CBOUCTB BBISIBUIO Ha-
JIMYMe UeTKO BbIPAXKEHHOMW TeHJEHLUU: COeUHEHUs], XapaKTepPU3YIOIIUecs: BbICO-
KUMU 3HaueHUsIMU DO,;, MPOSBIAIOT BSOKYL[HME CBOWCTBA TOJIBKO TIPU aBTOKJIAB-
HOM 00paboTKe, yCKOPSIOITIEM TIPOL[eCChl TBEpP/eHHsA, a A/ COeJUHeHUH, UMer0-
mmx J0,, Menbiie 0,75 aBToKIaBHass 0b6paboTka siByisieTcss He3((EKTUBHOM, TO
eCTh TBepJieHe MUHEPAJIOB TTPOUCXOJUT TTPU HOPMAaJIbHBIX yC/IOBUSIX.

Takum obpa3om, mpefyio>keHHasi MeToivKa [8] 1o3BosisieT He TOILKO KauecT-
BEHHO OI[eHUTh Ha/Mure BSUKYIUX CBOWMCTB, HO U To00paTh Gosiee GyiaronpusT-
Hble YCJIOBUS UX TBEPJEHUS.

B KauecTBe MCXOAHBIX JAAHHBIX /151 OLIEHKU TMPaBIMUYeCKON aKTUBHOCTU HC-
C/leZlyeMbIX TPOUHBIX coeinHeHUM n3yuaemon cructemMbl CaO — BaO — SiO, 6b1m
WCII0/Ib30BaHbl 3HaUeHus1, TIpuBeZieHHbIe B paborte [8].

PacueT 371eKTpOOTpHUILIaTEIbBHOCTU TPOWMHBIX COeIMHEHUN OCYIIeCTB/ISICS Kak
CpeflHee TeOMeTpUUYeCKOe U3 3/1eKTPOOTPULIATeIbHOCTU 3JIEMEHTOB, C/ararol[uX
coeIMHEeHUeE:

st coeqrHeHus1 BasCazSiyOqg:
20 281,02° 1,223 2,62% 521° 30211
st coeqrHeHus1 BaCa;Si30g:
20 1°1,02 1,222 2,62° 5217 3,3562

g Bogel H,O:

90 33552 521 4,03435



OTHOCUTeNbHAs1 3JIEKTPOOTPHULIATE/IbHOCTh, XapaKTepU3yollasi BSDKYILUe
CBOMCTBA COeJMHEHUU paBHa:

st coeqHeHUs1 BasCazSiyOq6:
OO0, = 3,0211/4,0343 = 0,7488;
s coeqrHeHust BaCa;,SizOo:

90, = 3,3562/4,0343 = 0,8319.

AHanu3 MoJiyuyeHHbIX pe3yJ/IbTaTOB I1OKa3bIBaeT, UTO TPOMHBbIE COeJVWHEHMS
cucteMbl CaO — BaO — SiO, xapakTepu3yrTCS BbICOKUMH 3HAUEHUSIMU OTHOCH-
TebHOW 3/IeKTPOOTpULaTe/IbHOCTH. [Ipy 3TOM, yuuThiBas kinaccugukanuo C.C.
barjaHoBa coeguHenue BasCazSiyO16 JO/DKHO TBEpAETh B HOPMAJIbHBIX YC/IOBUAX U
aBTOK/IaBHasi 0bpaboTka zyisa Hero HeddekTuBHa. st coeguHeHus BaCa,SizOq
3HayeHue 3JIeKTPOOTPHLATe/IbHOCTU siB/sseTcsl rpaHuuHbIM (0,83), mosToMy [aH-
Has a3a MOKeT MPOSIB/IATL Crabble BSOKYIIME CBOMCTBA TOJILKO B THAPOTEpMaib-
HBIX YCJIOBUSAX, YCKOPSIFOIMX TIPOLIeCChI TBEPZEHHS.

[TonydyeHHbIe [aHHBIE COTJIACYKOTCS C KPUCTAIIOXUMHAUYECKHM CTPOEHUEM
TPEXKOMITOHEHTHBIX coefiliHeHWHM. Kak HM3BeCTHO, BSDKYIIIUMHU CBOWCTBaMU 00J1a-
Jal0T JIMIIb Te COeJUHEHUs], B CTPYKTYpe KOTOPBIX MPUCYTCTBYKOT HEPEryJIupo-
BaHHble W30/IMPOBaHHbIe KpeMHeKUCI0poAHble TeTpaspel [8]. CoenuHeHue
BasCa3Si;sO16 cocTouT M3 pa300iijeHHble KPeMHEKHUCIOPOJHBIX TeTPas/poB, CBS3b
M€Ky KOTOPBIMU OCYILIeCTB/ISIETCSI TTIOCPeICTBOM MOHOB Kasblus. [10CKOIBKY ac-
colalysi TeTpPa3[poB B 3TOM COeJMHEHWU HEeBBLICOKA, TO OHO JO/DKHO 00saziaTh
SIPKO BBID&)KEHHbIMHM BSDKYILIUMU cBorMcTBaMH. @Pasza BaCa,SizOg, HanmpoTus, co-
CTOUT U3 OeCKOHEUHOU 1[eTIOUKW KPeMHEKUCIOPOJAHBIX TeTPa3pOB C OueHb MpOU-
HOM CHU/IOKCAHOBOW CBSI3bI0 M BBICOKOM CTereHbt0 monumepusaiuu [8]. TTostomy
BEpPOSITHOCTD TIPOSIB/IEHUSI 3TUM COeIMHEeHHEeM BSDKYIIMX CBOMCTB Masia, Kak U Obl-
JI0 I0Ka3aHo C TTIOMOLbIO PACYETOB.

lnsi mpakTU4eCKOM MPOBEPKU MPOBEAEHHBIX TeOPeTUUEeCKUX pacueTOB HamMu
ObUTM CMHTe3WpOBaHbI TPOUHbIe coennHeHUs1 BasCa3Sis016 1 BaCaySizOq. B Kaue-
CTBE WCXO/IHBIX ChIPhEBLIX MaTEPUA/IOB UCC/IeIyeMbIX TPOWHBIX COeUHEHHUIN ObLITH
WCTIO/Tb30BaHbl YI/IeKUC/ble Ka/ibluii U Oapuii Mapku «XU» U KHCI0Ta KpeMHuUe-
Basi Oe3BozHast Mapku «YIA». VcxomHble ChIpheBble MaTephaibl ObUTA B3SITHI B
CTPOro 3aJJaHHOM CTeXUOMETPUYECKOM COOTHOLIeHUM. TemriepaTtypa CUHTe3a [Jis
coeauHeHusi BasCa3SisOi6 coctaBuia 1450 °C, BblAep)KKa MPU MaKCHMalbHOU
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TemriepaType coctaBwia 3 uaca; coeguHeHue BaCaySiz;Og ObLIO TOMyUeHO Kpu-

cTa/um3anuen u3 pacriaBa npu temnepatype 1300 °C. IlosHOTa mpoTeKaHUsl pe-
aKlMi CHMHTe3a KOHTPOJIMPOBasaCh XUMUUECKUM U peHTreHo(}a3oBbIM MeTOZamMu

dHaJ/In3d.

ITpux-peHTreHorpaMmbl

CaO — BaO - SiO; npefcTaB/ieHbl Ha PUCYHKe.

MOMy4YeHHbIX TPOWHBIX COEeAUHEHUM CHUCTEeMbI

3.00
2.45
2.62.72.79
2.21
1.84
3.28
1.76 6.58
d
[ [ [ [ [ [
60 50 40 30 20 10 2, grad
2.89 2.97

0

60 50 40 30 20 10 2, grad

PucyHok — IIITpux-peHTreHOrpaMMbl TPOMHBIX COeJUHEHUN CUCTeMbI
CaO - BaO - SiO»:

a— BaCaQSig,Og; 0— Ba5Ca3814016
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Ilns onpeneneHvss (pU3NKO-MeXaHUUYECKUX CBOWCTB CHUHTE3UPOBAHHBIX CO-
eIMHeHU OBIMM H3TOTOB/IEHBI 00pa3i[bl B COOTBETCTBUM C MaJIOM MeTOAMKOM
M.U.CrpesikoBa [9], KOTOpble MOJBEPrajuch pa3/iMuHbIM peKMMaM TBep/eHusi: B
BO3/lYIIIHO-B/IaXXHbIX yCJIOBUSX, MporapuBaHuio (t = 100 °C, =12 yac.) U aBTO-
K1aBHOII obpaGotke (P = 8 atm., t = 175 °C, = 8 wac.). Pesymbrars! dusmKo-
MeXaHWUYeCKUX UCTBbITAHUM CUHTe3UPOBAHHBIX TPOWHBIX COeAWHEHUU IMpe/CTaBiie-
HBI B Tab/uIie.

Tabmuia
®DHU3HUKO-MeXaHUUYeCKHe CBOMCTBA TPEXKOMITOHEHTHBIX COeIMHEHHH CHCTEeMBI
CaO — BaO - SiO,

IIpenen npouyHocty npu cxatuu, Mlla
Coepunenue | B/L] | Bo3ayliHo-BaXKHble yC10BUs, B Bo3pacre | [Ipoma- | ABToK/a- s
3 cyT 7 CyT 28 cyt pUBaHue | BUpOBaHHe em/r
BasCazSisO16 | 0,22 12 18 23 23 23 235,9
BaCa2Si309 | 0,33 - 2 2 5 5 157,1

AHanu3 TMOJIyUeHHbIX pe3y/JbTaTOB MOKa3bIBa€T, YTO /i COeJVHEHUS
BasCa3Si O JomonHUTEMbHAS THApPOTepManbHas 06paboTka siBnsieTcs Heddhdhek-
TUBHOUW U He MPHUBOJAUT K YBEeJUUEHUIO TIPOYHOCTU. DTO OOBSACHSIETCS TEM, UTO B
TUJPOTEPMa/bHbIX YC/IOBUSIX, TaK Ke KaK YW K 28 CcyTKaM TBepJieHUsi B HOpMaJlb-
HBIX YCJIOBHSIX 00pa3yrOTCs XOPOIIIO 3aKpHCTa/UIM30BaHHbIEe TIPOAYKThI TBEP/€HUS.
NanbHelIiee aBTOK/IaBUPOBaHWE MOJKET MPUBECTU K YKPYIMHEHUI0 KPUCTa/uIOr U/ -
paTHBIX HOBOOOpAa30BaHUI ¥ BO3SHUKHOBEHHIO BHYTPEHHHX HaMpsyKEeHUH, UTO TIPH-
BO/IUT K 3HAUMTE/IbHOMY CHVPKEHHIO NMPOYHOCTH U Jla’Ke pa3pyLIeHUIO 1[eMeHTHOT 0
kKamHsi. CoemuHenne BaCa,SizOg mposiBisieT ciabble BSDKYIIME CBOMCTBA, TPOY-
HOCTb TIPH aBTOK/IaBHOW 00paboTKe yBennuuBaeTcsi. BuanMo, Tipu 3TOM MPOUCXO0-
[IAT TIepeKpUCTa/iM3alys NpOAYKTOB TMpaTalldd 3TOr0 COeJIUHEHUs] U yIpOYHe-
HUe ero KpHCTa/VIMYecKoro Kapkaca. Takum obOpa3oMm, IMoyueHHbIe 3KCIIepPUMeH-
TaJ/IbHble JJaHHbIe MOJIHOCTBIO COTJIACYKOTCS C pe3y/jbTaTaMH TeOpeTHUYeCKHUX pac-
YeToB.
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CUI'HAJ/IN3ATOP YPOBHA ChIIIYUUX MATEPUAJIOB

ABTopamu po3poOsieHa KOHCTDYKI[isi CHTHasi3aTopa piBHS, 10 Ma€ IMMPOKY 00/1acTh TMPAKTUYHOTO
BHUKO-DUCTOBYBaHHS CepeJ CUIYYMX MaTepiaiB, TIPOCTOTY KOHCTPYKMii i ekcrimyaTatii. Ocob6mmBicTiO
KOHC-TPYKIIil TIPOTIOHOBAHOTO TIPUCTPOIO0 € Te, 1[0 HIDKHIM KiHel[p Tparopis Ma€ KyT, PiBHUU KyTy
MPUPOJIHO-TO HAXWIY CUITY4Or0 MaTepiaay y €EMHOCTI.

By authors the construction of signaling level, having wide region of the practical use among bulk
mate-rials, simplicity of construction and exploitations. By the feature of construction of the offered
device, there is lower end of the check box bent at an angle equal to the natural angle of slope loose
material in the tank.

ITocranoBKa npo0siemMbl. Pa3paboTaHHbIN CUTHAIU3aTOP YPOBHSI OTHOCHUTCS
K U3MEPUTe/IbHON TeXHWKe W MOXKeT OBbITh MCIT0/Th30BaH B Pa3/MUHBIX OTPaC/IsAX
TPOMBIIILJIEHHOCTH JijIsi CUTHA/IM3alluM C MUHHMMAaJ/IbHOW MOTPEeITHOCThIO Tpe/iesib-






