2 2 2 . _ . w2 - _ .
€y = —W" +Wo; +Wpy,; €, = 2(hl + hlz )W, €13 =Worzs €14 = _2hlev

2 2 2 . _ . w2 - _ . 2 - _ .
€1 = W + Wy, +Woy; €, = 2(h2 + hzs )W‘ €23 =Wpgs €y = 2h2Wv €25 =Woass € = 2h23W1

ey =W +WS; e, = 2hw; e, =w3; e, =2hw

hl:2_' hlZ= 2 1W01:_.W§12=—21 h2:—22 1|"|23:—3 1W02:—21
m, 2m, m, m, m, 2m, m,
c b c
W§23=_3; hs:23 ;W023:_3‘
m, m, m,

|_|Ol'ly‘-IeHHbIe 3aBUCUMOCTN MOTYT 6bITb MCMO/b30BaHbI npun pa3pa60TKe Ma-
TeEMaTN4eCKNX MO,CI,EI'IGVI N MeTOANK pacyéTa CbOpMOBO‘-IHbIX MallWH.

MocTynuna B peakonnernio 16.09.06.

YK 541.11.666.11.01

C.B. E3IKOBA, XepCoHCbKHMii fiep>KaBHUIA yHIBEPCUTET

OTA CTEKOJZ1 CUCTEMMW Na, O - PbO - SiO, | CUCTEMU
Na, O — CaO - S|02

[lepuBatorpadiuHuM METOAOM A5 PO3NaBiB CUIKATHWUX CUCTEM BU3HAYEHI CTPYKTYPHI MepeTBOPEHHS
y LIbOMY CTaHi BULLe 3a NiHito NiKBigycy, Lo NiATBEpAKYe KONOiaHY 6YA0BY OCTaHHIX.

The structural transformations of the state have been distinguished by a derivatographical method for the
silicate systems melt above the liguidus line. The aforesaid confirms the colloidal structure of the latter.

TemnepaTypHWIA Xif eKCNEPUMEHTA/IbHUX AepvBaTOpPam CTEKON Ta po3r/iaBis
cuctemn Na,O-PbO-SiO, npefctaBneHuid Ha puc. 1., a 06pobka pesynbTatiB y
Tabnuui

Ha BigMmiHy Big fepuBaTopaM HaTpiii-60po-cuikaTtHoT [1] cuctemu, Ha aepu-
BaTorpamax fiBOX CKNnafiB HaTpiii-CBUHLOBO-CUNIKATHOI CMCTEMM He BigMivatoTbCs
eK30TepMiYHI Mmicna Temnepartyp NikBigycy, a niku, sKi BignNoBigalTb Temneparty-
pam nikeigycy 3MillleHi Tak camo, AK i gna 6opatHoi cuctemn Ha 20 — 40 °C. Tum
He MeHLLUe, Ha AMpMBaTorpamax 4iTKO BM3Ha4atoTbCA MiKW B 06/1acTi TeMnepatyp
BMLLIE TEMNepaTyp MaB/EHHS, TOOTO Yy piAKOMY CTaHi.

133

25 % Na,O ¢ 25 % PbO « 50 % SiO,

50 % PbO « 50 % SiO,
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1.L

30 % Na,O « 20 % CaO « 50 % SiO,

Puc. 1. TemnepaTvbHUIA Xin AepmMBaTOrpaMm



Tabnuus
[JepviBaTtorpadiyHi AOCAIAKEHHS OKCUAHOT CUCTEMM

—_— Bara
X T niksig,, AH nepeTs., S nepeTs.,
Ne Na20, NQ T I'IBF})(ETB., K M/IOLLMHM Karn Kan 10
M0 vonsge | MY [74,75] rll_"% MOJb MOfb . rpag
a) XxNa,0-(50-x)Pb0O-50Si0,
1 588 290 3,19 156,3
2 723 498 5,48 75,8
3 853 422 4,64 34,1
! 50 4 1060 1040 80 0,90 8,5
5 1780 110 1,21 6,8
6 2118 112 1,23 5,8
1 588 430 4,73 80,4
2 25 2 1488 630 240 2,64 17,7
3 2118 310 341 16,1
6) xNa,O — (50 — x)CaO - 50SiO,
1 1300 400 44 33,8
3 30 2 1826 1210 30 -0,33 -1,8

Ha puc. 2. BifobpaxeHi pe3ynbTaTy aHanisy eKcnepuMeHTa/IbHUX KpUBKX, a
came, TemnepaTypHa 3aleXHICTb  eHTPONii  MepeTBOPEHHS  CTPYKTYPHUX
KOMMJeKCiB po3nnasy. Tak, Hanpuknag, And ximivHoi cnonykun Na20 - PbO
BiAMIYaIOTLCS 3MEHLLUEHHS eHTPONIT 4O TeMmnepaTypwu NiKBigycy, a NoTiM eHTPOMis
3IMLLIAETLCA Malbke MNOCTiliHOK. Ha nigctaBi oTpMMaHMX pe3ynbTaTiB MOXHa
CTBEpPMLKYBaTW, WO ANA UbOro CKNafy BuLlle 3a TemnepaTypy /fikBigycy He
PEECTPYETLCA HASBHICTb Y CUCTEMI AYXe 3HaUHUX CTPYKTYPHUX MNEpPeTBOPEHD,
MOB’A3aHNX 3i 3MIHOK OCHOBHMX MILIENAPHUX KOMM/IEKCIB.

Taknii cammii  Xifi CMOCTepiraeTbCa | Ans  cknagy Uiel  cucTemm
25%Na,0-25%Pb0-50%Si0,. Ana uboro cknagy Ha puc. 2. npueefeHa Temnepa-
TypHa KpvBa 3MiHU CTYMeHs PO3MnopsAKOBaHOCTI CMCTEMM, fKa po3paxoBaHa 3a
pe3ynbTaTaMm B’SI3KOCTI B 3a/1€XKHOCTI Bif Temnepatypm [2].

Ak 6aummo, Ui ABi KpuBI NOAi6HI, i pe3ynbTaT OTpYMaHi Hamu CyTTeEBO A0-
MOBHIOKOTL 3p06/MEHI paHille [2] BWCHOBKM NP0 CTPYKTYPHI nepebynosu y
BMBYEHHI po3nsiaBy.

Y Tabnuui Ta puc.l NpeacTaBneHi eKCNEPUMEHTANbHI Pe3y/bTaTi BUBYEHHS
[epusatopam po3nnasis y cucteMi Na,0O-CaO-SiO, (cknag 30%Na,0-20%Ca0-
50%Si0,). 3BepTae Ha cebe yBary (hakT, NosiBU €K30TEPMIYHOMO MiKy Micns Temne-
paTyp nikeigycy. To6TO y LUbOMy pasi ClocTepiraeTbCca POPMyBaHHs HOBOT CTPYK-
TYpY Yy piAKOMY CTaHi, Tak caMo 5K Lie 3athiKcoBaHO HaMW Afisi po3nnaBiB HaTpil-
60po-CuNiKaTHUX CKNagiB.

Ha nigcraBi aHani3y eKcrnepumeHTa/lbHUX pe3ynbTaTiB MOXKHa 3p06uTU BUC-
HOBOK, LU0 Y CUCTEMAx, B SKMUX EHepreTuyHa B3AEMOLIS MK KOMMOHeHTaMu

135

Ginblwa, nicna TemnepaTyp Niksigycy, Yy PiAKOMY CTaHi, BUHWKalOTb MNepxifHi
CTPYKTYpPW, 5Ki, MabyTb, iCHYIOTb TiflbKN Y PiA1HI i 3MIHIOKOTb CBOKO CTPYKTYPY 3
pOCTOM TENJIOBOT Aii.
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Puc. 2. TemnepaTypHa 3a/1eXXHICTb eHTPONIT NePeTBOPEHHS Ta CTYMeHi
pOo3nopsAKOBaHHOCTI po3nnagis cuctemun xNa,O-(50-x)PbO-50Si0,

Ha HasBHICTb (hOpMyBaHHSI CTPYKTYPHOIO KOMMAEKCY Mpu TemnepaTypi
1826K (1553°C) BKa3ye i 3HaligjeHa Yy po6oTi [3] TemnepaTypHa 3aneXHICcTb
e/IeKTPOPYLLIAHOI CMIM  BUCOKOTEMMEPATYPHOrO Tra/ilbBaHIHOTO €/IEMEHTY, fKa
36iNbLUYETHCA NPU HABMMMKEHHI [0 BU3HAYEHOT HaMK TeMMepaTypu.

TakuMm 4MHOM, NpoBefeHi fAepuBatorpadivHi  LOCNIIKEHHA O4HO3HAYHO
(iKCytOTb 3MiHY CTPYKTYPHOrO CTaHOBMWLLA BWBYEHUX BUCOKOTEMMEPATYPHUX
CKNafliB BuWLLE 3a JiHI0 NikBigycy, TO6TO y pigkomy cTaHi. BpaxoBywounm yci
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MPOBeAEHI JOCi AOCAIMKEHHS CTPYKTYPU Y LIbOMY HanpsiMKY MOXHa 3p0buTi BrC-
HOBOK, LU0 CTPYKTYpHa nepebyaoBa OKCUAHUX CKNaAiB nif Aieto TennoBol eHeprii
He 0O6MEeXYeTbCA TiflbKM TBEPAO(A3HUMMN MEPETBOPEHHAMM, a M MPOAOBXKYETLCS
npu Nepexoai cuctemn y piakuii ctaH. Mpuyomy, ae He TiNbKU PYRHIBHUIA Npo-
LIeC po3nagy MiLEensapHOro KOMMAeKcy, ail BUHUKHEHHS HOBUX BUAIB CTPYKTYp. L
npouecn TMM Ginblle BM3HAYAKTLCS, YMM Oiflblie eHepreTnyHa B3aEMOAis MiX
KOMOHeHTaMn y cucTeMi. OTpUMaHuii BUCOKOTEMMEPATYPHUIA PO3UYMH, BULLE 3a
TemnepaTypy NiKBigycy, CrpaBeA/MBO MOXHa BBaXXaTW 3a KONOILHWIA i onncyBaTm
I0r0 MOBeAiHKY PIBHAHHAMYW KOMOIZHOT XiMil.

Cnimcok niTepatypu: 1. €3ikosa C.B. Bnavs TemnepaTypu Ha CTPYKTYpHE NepeTBOPEHHS MiLIeNApHMX
KOMMNNEKCIB B OKCUAHMX po3nnasax cuctemn Na,0-B,0; - disuka i ximis TBepgoro Tina. —2006., T 7.,
Nel. c. 125-130. 2. laiiapeHko .B. PacTBOpPUMOCTb BOAbI 1 HEKOTOPbIE CTPYKTYPHblE OCOGEHHOCTM
pacnnaBos B cucteme Na,O-PbO-SiO,. [Auc...kaHA... XiM. Hayk, - JlbBoB; 1975, - 158 c.
3. By3uH HO.M. ®unsnko-xmMmnyeckue CBOIMCTBa pacnnasoB cucTeMbl Na20-CaO-SiO2. [uc... KaHA...
XiM. Hayk., J1bB0B; 1982, -193 c.

Hagiiiwna go pegkonerii 16.09.06.

Y[IK 621.928

[O.A. BULLLHEBCKWIA, 3.M. NEBYEHKO, [loH6acckuii rocyjapcTaeHHbIi
TEXHWYECKMNIA YHMBEPCUTET

HEKOTOPbIE HAMPAB/IEHNA SKCMEPUMEHTAJIbHbBIX
NCCNEOOBAHUN NMPOLEECCA TPOXOYEHUA AT JTOMEPATA

MpuBeaeHa MeTOAVKA BUBYEHHS TEXHOMONYHOIO NMPOLLECY FPOXOYEHHS arfomepaTy Ha 3acagi (isnyHol
MoZeni rpoxoTy 3a A0NOMOrol0 aKTVBHOIO 6araTo(hakTOPHOI0 eKCNEPUMEHTY.

The technique of studying of technological process of division of agglomerate is resulted on the basis of
physical model of a roar with the help of active multifactorial experiment.

Ha cerogHAWHIA feHb OCHOBHBIM TEXHO/IOMMYECKUM MPOLLECCOM MOSyYeHus
TOBapHOro arjaomMepara, C/y)Xawero CbIpbeM [19 LOMEHHOIR NNaBKW, SABMAETCH
rpoxoyeHne nocsne ApobieHns, No3BoNAIOLLEee OTAENUTb BO3BpaT (MeHee 5 MM) OT
roTOBOro NpoaykTa. [nsa aToi uenn B MeTa/lyprimyeckoli NPOMbILLAEHHOCTW Npu-
MeHstoTcs rpoxoTta Tuna FCT 61 B [1].

OCHOBHbIM HefoCTaTKOM, MPUCYLLUM TFPOXOUYEHMIO arfiomepara sBMseTCS
HW3Kas 3)(PeKTUBHOCTb OTAENEHNS MeNKUX (pakumii [2]. 3T0 06YCMI0BNEHO He-
[0CTaTOYHOM M3YyHYEHHOCTbIO MpOLecca, OTCYTCTBMEM COBPEMEHHbBIX METOAO0B Ha-
YUHbIX MOAXOM0B K BbISIB/IEHNIO OCHOBHbIX NapameTpoB, BANSAIOLLMX Ha 3((EKTNB-
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HOCTb FPOXOYEHMS N HEBO3MOXHOCTHIO MPOBEAEHNS ONTUMM3aLMM paboTbl FPOXo-
Ta NyTeM CTaH4APTHbLIX TEXHUYECKUX peLleHuid. TakuM 06pa3oMm, COCTOsHKE e B
NOLrOTOBKE [OMEHHOIO Cbipbsi B MPOMbILLIEHHOCTU ANUTENbHOE BPEMS OCTaeTcs
NPaKTUYECKN HA HN3KOM YPOBHE MO CPaBHEHWIO C aHaNIOrMYHOM NOLIOTOBKOW Cbl-
pbsi HA METANNYPrUYECKUX NPELNPUATUASX PasBUTbIX B MPOMbILLJIEHHOM OTHOLLE-
HumM rocyaapcTs [3].

MpaKTUYecKy NOMHOe OTCYTCTBUE 3aMHTEPECOBAHHOCTU LOMKHOCTHBIX UL, W
PYKOBO/LCTBA OTEUECTBEHHbIX MPEAMPUATUIA B COTPYAHUYECTBE C HayYHbIMW Kaf-
pamMmn BbICLUMX YYEOHbIX WM Hay4YHO-MCCNEefOBaTENbCKNX 3aBEAEHWIN He MO3BONSET
JOBUTLCA KaKUX-IMB0 CYLLECTBEHHBIX MPUHLUMUA/ILHO OT/IMYHLIX OT JOCTUTHY-
TbIX pe3ynbTaToB. Kpome TOro, NpoBefeHMe UCCefOBaHWA B NMPOU3BOACTBEHHbIX
YCMOBUSIX HEMPEPbIBHO AEACTBYHOLLEr0 MPOM3BOACTBA CYLLECTBEHHLIM 06pa3oM
3aTPYLHAET NPOBefeHMe 3KCNepuMeHToB. OAHUM U3 HAMPaBAeHWn UccefoBaHNS
npoLecca rpoxXoyveHmns, Kak OTMEeYasiochb paHee, ABNSETCH CO34aHWe WU U3yuyeHue
0COOEeHHOCTEl NoBefdeHNs MaTeMaTUYeCKon mMofenn rpoxoTa [4]. Hapsgy ¢ atum
6onee peanbHyt0 MHDOPMALMIO, MaKCUMaIbHO MPUBAMKEHHYIO K MPON3BOACTBEH-
HbIM YC/I0BMSIM MO3BOMUT MONYYUTb U3YUeHWe (PU3NYECKOI MOLENN rpoxoTa, pas-
paboTaHHO B COOTBETCTBMM C TEOpWe Noaobws, koTopas npeacTaBnseT co6ol
YMEHbLLUEHHYHO B 3aflaHHOM MacluTabe KoMK MPOMBILIEHHOTO rpoxoTa (pucy-
HOK).

PaccmoTpum MeTOAMKY NOAX0AA K MCCNef0BaHNIO (DM3NYECKO MOAENN.

PucyHok — "'poxoT Tuna F'CT 61 B

Havbonee npegnoyTuTelbHbIM Ha CErOAHALIHUI feHb ABNAETCA MHOrodak-
TOPHOE MNaHMPOBaHWe 3KCNepuMeHTa (aKTMBHbIM MHOTO(aKTOPHLIA 3Kchepu-
MeHT) [5], @ UMEHHO LeHTpailbHOe KOMMO3ULIMOHHOE poTaTabenbHOe YHU(OpPM-
nnaHMpoBaHKWe BTOPOro nopsgka [5], oTAnyatoLLeecs BbICOKON PaBHOMEPHOCTbIO
pacnpegeneHuns MHpopmauuu no cgepam (HakTOpHOro npocTpaHcTsa. B poTtata-
6enbHOM NnaHe nosnyvyaemast MHPOPMALMSA O NMOBEPXHOCTN OTK/INKA OfMHAKOBA Al
BCEX HarnpaB/eHnii (hakTopoB) B TOUKaX, YAaIEHHbIX Ha OMHAKOBbIE PacCTOSHUS
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