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TEPMOJMHAMMWYECKHUE UCCJIEJOBAHUSI OGPA3OBAHMS
T'IAPOCUJIUKATOB KAJILLIMS U3 CaO U Ca(OH), B
U3BECTKOBO-KPEMHE3EMUCTOI CMECH

[IpoBeneHo MopiBHSUIBHUI TEPMOAMHAMIYHUEN aHaJi3 YTBOPEHHS T1IPOCUIIKATIB KaJIbLil0 Ha OCHOBI TaK
3BaHOr0 MPUHIUITY PO3paxyHKy BUIbHOI eHeprii ['ib0ca mo ckiagaM B 3aJIeXHOCTI Bijl 3aCTOCYBaHHS Ta-
LICHOT'0 1 HEramieHoro BallHa B BaIHSIHO-KPEMHE3EMHCTOr'O B'S)KYYOMY MpPH BUPOOHUITBI CHIIIKATHOL
ueriu. [lokazano, o TepMOAXHAMIYHO OLIBII TOLUIbHE BUKOPUCTAHHS HETAIICHOT O BallHa.

A comparative thermodynamic analysis of the formation of calcium hydro-based so-called principle of
calculating the Gibbs free energy of the compositions, depending on the application of slaked lime and a
lime-silica binder in the manufacture of silica brick. We show that thermodynamically more appropriate
use of quicklime.

[Ipu npou3BOACTBE CHIMKATHOTO KHPIHYA U3BECTKOBO-TNIECUAHYIO CMECh ra-
CAT B CHJIOCAX WJIM PEaKTOpax, I/ie aKTUBHBIM OKCHUJ KaJIbIIUSI COCAUHSETCS C BO-
10 1 niepexoauT B ramennyio u3Bectb Ca(OH) 2. A B HOpMaIbHBIX YCIOBUSX MPH
runpataruu CaO Beigensercs aeprusi: Ha 1 kr CaO — 269,526 kkain.

CiienoBaTenbHO, 3Ta SHEPTUS HE UCIIOIB3YETCS, MMO3TOMY BBI3BIBAET UHTEPEC
MIPUTOTOBIICHUS CMecH 0€3 TalleHusl.

Takoe HampaBlieHHE HCCIIEIOBAHUN CTajJ0 BO3MOXHBIM Oyiarogapsi paboram
b.B. Ocuna [1], H.B. CmupHoBa [2] u ap., J0Ka3aBIIKX, YTO H3BECTh B HETAILICHOM
BHUJIE B OIpPECICHHBIX YCIOBHUSIX CIMOCOOHA K THAPATAIIMOHHOMY TBEPICHUIO, a
MPOLECC MPEABAPUTEIBHOIO TAlICHUS U3BECTH, IPU KOTOPOM HE PEan3yeTcs ee
CIIOCOOHOCTD K THIPATAlIMOHHOMY TBEPJICHUIO, SIBISIETCA HEPALIMOHAIBHBIM.

Kak wu3BecTHO: TepMOJMHAMHYECKHM aHalW3 IO3BOJISIET OMpEACNsITh Ha-
MpaBJICHUE U MPOAOJLKUTEIBHOCTh MPOTEKAHUS pEaKIui, YCTOWYMBOCTH 0Opa-
3YIOIIUXCSI COCAUHEHUM W TMYTH TOJABJICHUS HEXKEJNaTeIbHOW HaIpaBICHHOCTHU
mporeccos [3].

Heo0xoauMbIM  yCIIOBUEM MPABUIBHOTO COMOCTABJICHUS TEPMOJIMHAMUYE-
CKOM TMOCJIENOBATEIIBHOCTA PEAKUMA B OJHOM M TOM XK€ CHUCTEME SABISACTCS
y4eT cTexuomMeTpuu peakuuid. [locnennuii MoxeT ObITh OCYIIECTBIIEH HAa OCHOBE
Tak Ha3bpIBaeMoro npuHimina pacuera AG (cBodomno# sHeprun ['m66ca) mo cocra-
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BaM [4]. CyIIHOCTB 3TOTO MPHUHITKMITA 3aKITI0YACTCS B TOM, UTO JIJISl BCEX PEAKIIMH B
OJTHOM CHUCTEME B JICBBIX YacTSX YpaBHEHHS OepeTcs OJMHAKOBOE KOJIMUYECTBO HC-
XOJHBIX BeIlecTB. Toraa Kaxaas W3 BO3MOXKHBIX PEaKIHii OyaeT OTHeCeHa K OfI-
HOMY M TOMY JK€ KOJIMYECTBY UCXOJHBIX BEIECTB, U, CICIOBATEIHHO, COOTBETCT-
Bytomue 3HadeHust AG okaxyTcs coroctaBUMbIMHU [3].

B.1. babymikuneiv, I'M. MarteeBbiM, O.I1. MuemgnoBsiMm-IleTpocsiHom B
cucteme Ca(OH), - SiO, — H,0 0bL1u paccMOTPEHBI peaKIii 00pa30BaHus IEBITH
THJIPOCUJIMKATOB KaJIbIUs: TWUIeOpaHauTa, aQBUILINTA, (OMIaruTa, KCOHOTIIHTA,
puBepcainuTa, ToOEpMOpHTa, TUIOMOMEepUTa, okeanuTa u ruposmra u3 Ca(OH),
B-xkBapua u Boabl A cootHomenus Ca(OH), u SiO,, paBubix 1 : 2,2 :3,5: 6,
1:1,4:3,3:2,2:1.

JIns CpaBHUTENBHOTO aHajan3a ObUT MPOU3BEICH pacyeT CBOOOJHOM 3HEp-
run ['u66ca nmpu Temneparype 273, 298, 323, 423 u 473 K oOpa3oBaHHs THAPOCH-
aukatoB B cucteme Ca(OH), — SiO, — H,O u CaO - SiO; — H,0, npu paBHOM,
Onmu3kuM K Tpou3BojacTBeHHOMY cootHomenun Ca(OH), u SiO, CaO u SiO,
paBHoro 5 : 95. McxoaHble JaHHBIC, UCIIOJb30BAHHBIC B pacyeTaxX, 3aMMCTBOBAHBI
u3 [3].

VYpaBHeHus peakiuii 00pa3oBaHUs THAPOCUINKATOB Kaiablus u3 CaO:
5Ca0 + 95Si0, + 5,5H,0 = 5/2(2Ca0-Si0O-1,17H,0) + 92,5510, + 2,575H,0 (1)
5Ca0 + 95Si0; + 5,5H,0 = 5/3(3Ca0-2Si0-3H,0) + 275/3Si0;, + 0,5H,0 (2)
5Ca0 + 95Si0, + 5,5H,0 = 5/4(4Ca0-3Si0-1,5H,0) + 91,25Si0, + 3,625H,0 (3)
5Ca0 + 95Si0; + 5,5H,0 = 5/6(6Ca0-6Si0-H,0) + 90SiO, + 28/6H,0  (4)
5Ca0 + 95Si0; + 5,5H,0 = 5Ca0-6Si0-3H,0 + 89SiO, + 2,5H,0 (5)
5Ca0 + 95Si0, + 5,5H,0 = 5Ca0-6Si0O-5,5H,0 + 89SiO, (6)
5Ca0 + 95Si0; + 5,5H,0 = 5Ca0-6Si0-10,5H,0 + 89SiO, (7)
5Ca0 + 95Si0; + 5,5H,0 = Ca0-2Si0-2H,0 + 93Si0; + 3,5H,0 + 4CaO (8)

5Ca0 + 95Si0; + 5,5H,0 = 2Ca0-3Si0-2,5H,0 + 92Si0, + 3H,0 + 3CaO (9)

YpaBHEHHS peakIuii 00pa3oBaHus ruaApocwiInkaToB kanbius u3 Ca(OH),:
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5Ca(OH), + 95Si0, + 0,5H,0 =

5/2(2Ca0 - SiO - 1,17H,0)+ +92,55i0,+2,575H,0 (10)

5Ca(OH), + 95Si0, + 0,5H,0 = 5/3(3Ca0-2 Si0-3H,0) + 91,7Si0, + 0,5H,0 (11)
5Ca(OH), + 95Si0, + 0,5H,0 =

5/4(4Ca0-3Si0-1,5H,0) + 91,25Si0, + 3,625H,0 (12)

5Ca(OH), + 95Si0, + 0,5H,0 = 5/6(6Ca0-6Si0-H,0) + 90SiO, + 28/6H,0 (13)

5Ca(OH), + 95Si0, + 0,5H,0 = 5/6(6Ca0-6Si0-3H,0) + 89Si0, + 2,5H,0 (14)

5Ca(OH), + 95Si0, + 0,5H,0 = 6Ca0-6Si0-5,5H,0 + 89SiO, (15)

5Ca(OH), + 95Si0, + 0,5H,0 = 5Ca0-6Si0-10,5H,0 (16)

5Ca(OH), + 95Si0, + 0,5H,0 = Ca0-2Si0-2H,0) + CaO + 3,5H,0 + 93 Si0, (17)

5Ca(OH), + 95Si0, + 0,5H,0 =2Ca0-3Si0-2,5H,0 + 3CaOH +3H,0 + 92 SiO,(18)

Ha ocHoBaHMM TOJYyYEHHBIX JaHHBIX MOCTPOEHBI 3aBUCUMOCTH HHEP-
rur ['mb0ca ot Temreparypbl B 3aBucuMocTd OT npumeHenus CaO (puc. 1) u
Ca(OH); (puc. 2).

Orpuuarensusie 3uadeHus AG'r pi 0Gpa3oBaHUK THAPOCHITHKATOB KaJIbLHS
u3 CaO cBUIETENHCTBYIOT O BO3MOXKHOCTH 00pa30BaHUs BCEX JIEBSATU THAPOCUIIU-
KaTOB KaJIBIIHsI B TEMIIepaTypHOM mHTepBase oT 273 1o 473 K B Takoii mocienona-
TEIBLHOCTHU: TNIOMOUEPUT, TOOEPMOPUT, pUBEpcaiuT, GHoOIaruT, KCOHOTIUT, TUI-
IeOpaHanT, aQBUILIUT, TUPOIUT U OKEAHUT.

B peaknusx monydenus ruppocuirkaToB kaneius nu3 Ca(OH), nanboee Be-
pOsITHO 00pa3oBaHHWE THAPOCUIMKATOB B TAKOW OUEPETHOCTHU: TUIOMOUEpUT, TO-
OepMOpUT, pUBEPCAUIUT, TUILIEOPAHIUT, a()BUILIUT.

OTIMYUTENBHON 0COOEHHOCTBIO OCYIIECTBICHUS PEAKLIUNA C UCIOJIb30BAHUEM
CaO B M3BECTKOBO-KPEMHE3EMHUCTON CMECH SIBISIETCS TO, UTO TEPMOJAMHAMUYECKHU
BEPOSITHBIMU MPOAYKTAMH PEAKIUN SIBJSIOTCS BCE JEBATH TMJIPOCUIMKATOB B BbI-
HIEyKa3aHHOM MOCJIEI0BATEIbHOCTH.
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Puc. 2. 3aBucumMocTb 00pa3oBaHus I'UAPOCHIMKATOB KabIHsl sHeprun I 'nb0ca oT TeMnepaTypbl
u3 Ca(OH);

Takum obpaszom, mpu Temmeparype oT 273 mo 323K mis rumneOpanauTa
Oornee BeposATHBIM sBisieTcss moiydenue w3 CaO, a mpu Temmeparype 423 u
473 K — tonmbko u3 Ca(OH)s.

Jlis abBWIIMTa HAa BCEM TEMIEPATypHOM HWHTEpBAC OOJIBIINE 3HAYCHUS
sHeprun ['n60ca y peakuuii ¢ CaO.

domarut, KCOHOTIUT, OKCAHUT ¥ THPOIUT 00Pa3yIOTCS TOJIBKO B PEAKIIHSIX C
CaO BO BceM pacCMOTPEHHOM MHTEPBAJIE TEMIIEPATYP.
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PuBepcaiimut, TOOEPMOPUT W TIOMOUEPHUT BO BCEM TEMIIEPATypPHOM HHTEP-
Basie OoJiee BeposTeHbI B peakiusax ¢ CaO.

CrnenoBatenbHO, MPOAHATU3UPOBAB TOJTYYCHHBIE TIPH pacyeTax JaHHEBIE,
MOXKHO CJI€JIaTh BBIBOJ, YTO TEPMOJIMHAMUYECKHU 00JIee IeIeCO00Pa3HBIM SBIISCTCS
MIPUMCHECHHE HETAIICHOW M3BECTH IIPH IPOM3BOJICTBE CHIIMKATHOT'O KUPIIHYa.

Cnucox sutepatypbl: 1. Ocun b.B. Monorasi HerauieHas U3BecTb U € MIPUMEHEHHE B CTPOUTEILCTBE
no crioco0y M.B. Cmuprosa / b.B. Ocun. M.: Toccrpoitnznat. — 1940. — 68 c. 2. Cmupuos H.B. [Ipuro-
TOBJICHHE Y TIPIMCHEHHE B CTPOUTENBLCTBE MOJIOTOM HerameHoi u3Bectu / H.B. Cuuprnos. — M.: TlpaBna,
1950. — 127 c. 3. Babymkun B.U. Tepmomaunamuka cunukatoB / B.H. Babywxun, I'"M. Mameees,
O.I1. Mueonog-Ilempocan. — M.: Ctpoitnznar, 1972. — 351 c. 4. babymxkun B.U. TepmoaunaMuka cHim-
katoB / B.A. Babywkun, I.M. Mameees, O.I1. Muednos-Ilempocsn. — M.: T'occrpoitnznar, 1965. — 380 c.
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CHHOCIBb JOCHIKEHHA JUCITEPCHOI'O CKJIAAY KPAIIEJIb ¥
®AKEJI, YTBOPEHOI'O BIJI PO3IIMJIIOBAHHS PI/IUH
BIAUEHTPOBUM IIJIIBKOBUM PO3IIUJIIOBAYEM Y
BUXPOBOMY AITAPATI

[TpucTpiit no3BOINSIE MPOBOAUTH Bindip mpod Mo Beill BUCOTI BUXPOBOI KAMEPH, BapilOBaTH 4ac €KCIO3HU-
i, BKIIOYAIOUU JOIYCK Kparenb J0 iMEpCiHHOro cepeaoBHia A0 i micis BizOopy mpolu, a Takox 3a
JIOIIOMOTO0 OKYJISIp-KaMepH, 3 3aCTOCYBAaHHSIM OOYHMCIIOBAIBHOI TEXHIKH, ONEPaTHBHO MPOBOAUTH J0-
CIZPKEHHSI JUCIIEPCHOrO CKIIaay PilvH B 30HI KOHTAKTY (pa3 y BUXpOBUX anapaTax.

Device allows to select tests on all height of vortex chamber, to vary time of display, except admitting of
drops to the immersion environment before and after the selection of test, and also by an ocular chamber,
with the use of the computing engineering, operatively to conduct research of dispersible composition of
liquids in the area of contact of phases in vortex vehicles.
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