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KEPAMMNYECKHUE OBJIMINOBOYHBIE MATEPHUAJIBI HA OCHOBE
KBAPLHCOAEPXKAIIUX OTXOAO0B ITPOMBIIIIJIEHHOCTH
Epomacos P.I'., AntonoBa T.B., Arapkosa f1. A.,

HAY4YHBIH PYKOBOIHTEb — Npodeccop, KaHa. TexH. HayK Huxkugoposa .M.
Cubupckuii ghedepanvublit ynugepcumem

TpaguuoHHOE MCIOIB30BAHUE KEPAMUYECKON IUIMTKU Ui OOJIMIIOBKHM Pa3IMYHBIX
MOMEUICHUI B JKWIbIX JIOMaX M OQUCHBIX 3[aHUAX ONPENENAIT NAIbHEHIIMHA pocT ee
MIPOU3BOJICTBA, OCHOBHBIM CHIPbEM JJISl CO3IaHUS KOTOPOM, SIBIISFOTCS BbICOKOKAYECTBEHHBIE
IIUHBL. JIMIIb YacTUYHO OHM 3aMEHSAETCS NPOMBIIUIEHHBIMU OTXOJAMH, NPU 3TOM OOBEMBI
UX UCIOJB30BAHMS BECbMa HEBENUKU. [IpakTudecku OTCYTCTBYET ChIpbe Ul MPOU3BOJCTBA
M TOK, 32 UCKITIOYCHHEM HaXO/SIIETOCs B OKCILTYaTalluu Y IPCKOTO MECTOPOXKICHHS TIIMHBI,
BO3MOKHOCTH KOTOPOTO B 00€CIIEYeHUH Kpasi IPOJyKIMel BeCbMa OTpaHUYEHBI.

Hcrionb30BaHuE BTOPUYHBIX CHIPHEBBIX MATEPHAIOB U OTXOJIOB JPYIUX IPOU3BOJICTB
SIBIISICTCS. TIEPCIIEKTUBHBIM HAIIPABJICHUEM JUIS Pa3BUTHS KEPAMUYECKOU IPOMBINUICHHOCTH.
[IpoGnema nonmydeHHs: MaTepruaioB ¢ HEOOXOAMMBIMH HKCILITyaTallMOHHBIMUA CBOMCTBAaMH 3a
CUeT YMEHBIIICHH S YHEPTeTHYECKH X 3aTpaT TaKKe CTAHOBUTCS BCe 00JIee aKTyalbHOM.

Llenpto paboThl sBIsETCS pa3paboTka ©  ONTHUMHU3AIUS  (PAKIIUOHHOTO COCTaBa
KBaplLcoiepKalMXx OTX0A0B (ropenass QopMoBouHas 3emilsl, “XBOCTbI” 0OOOTalleHus
Mo01eHOBBIX py COPCKOro KOMOMHATa — COPCKUE “XBOCTHI ).

OnbIT HAyYHBIX MCCIENOBAHUHN M MPOMBIIITICHHOTO TPHMEHEHHS OTIPEICITHII TOPEbIe
¢dopmoBounbie 3emnu (I'®3) - oTX0ABI JUTEHHOIO MPOU3BOJCTBA MAIMHOCTPOUTEIBHBIX
npennpustuii CuOMPCKOro perrnoHa M KBapIl-MOJIEBOIIATOBBIA COPCKUM “XBOCTBI”, Kak
MEePCIIEKTUBHBIE OTXOJbl MpoMBITIeHHOCTH. O0BheM oOpazoBanus ['D3 cocramser 8820
TOHH B I'0Jl, @ “COPCKOro”’ MOJIEBOINATOBOIO necka — 0kosio 9200 TOHH B rof.

XUMHYECKUI COCTaB HMCXOJHBIX KOMIOHEHTOB KEPAaMHYECKMX MAacC MPEICTaBIICH B
Tabmmie 1, rpaHyIOMETPHYECKUM COCTaB B TaOIuIIe 2.

Tabmuma 1 — XuMUYecKrii COCTaB MCXOJHBIX CHIPbEBBIX MaTEPHAIIOB, Macc. %

CopnepkaHue OKCHIOB

A|203 CaO Fe203 K>0

Marepuan SiOye + + + + SO3 SiO; ILILII
TiO, MgO FeO Na,O
I'mina 4,64 18,03 2,45 3,93 1,55 0,03 62,16 -
KOMITAHOBCKasl
CrewoGoii - 234 | 1026 | 018 | 29,28 | 0,19 | 7145 | -
Copckue 62,05 16,52 6,73 4,18 8,12 - — —
«XBOCTBI»
I'openas

79,17 4,86 456 | 11,14 | 2,47 0,16 - 2,55

3CMIJIA




Tabnuua 2 — 'panynomeTpuyecKuil coCcTaB KBapll-COAEpKalM X OTX0A0B, Macc. %

Copnepxanue Qppakuuii, pasmepom

-0,5 -0,315 -0,08

Marepuan | +1,4| -14+1 | -1+0,8 | -0,8 +0,5 +0,315 +0,08 +0,056 -0,056
MM MM MM MM MM
MM MM MM
Copckue _ 2.14 2,36 14,49 31,42 44,31 3.21 2,07
«XBOCTBI»
Topenas B 6,03 2,03 5,41 14,03 67,12 3,63 1,75
3eMIIS

B uenmom, Mojaens OONHMIIOBOYHOTO KOMITO3MIIMOHHOTO Marephajiia Ha 0ase
KPEMHE3EMHUCTOTO ChIpbsl MOXKET OBbITh NpeACTaBlieHa B cieAytolneM Buje. B kauecTBe
3allOJTHUTENS KOMIIO3UTa BBICTYMAeT CBOOOJHBIM OKCHJA KPEMHHUS, WCTOYHHKOM KOTOPOTO
SIBJIIIOTCS TEXHOTEHHBIE IMPOJAYKTa: KBapIL-IOJIEBOLINATOBBIM “COPCKMIl” MECOK U ropenas
3eMJIS, a TAaKKE KPYNHO3EPHUCTBIE KPEMHE3EMMCTBIE NPUMECH INIMHUCTOTO KOMIIOHEHTA.
KpynHble 3epHa KBapla COCTaBJISIIOT MPAKTUYECKU HEU3MEHSIeMbI  CKeNeT WJHU
“HaNOTHUTEIB”’, MAJIO BOBJICKAEMBIN B (DM3M KO-XUMHUYECKUe npouecchl. Hanmnume ckenera u3
KpPYIHBIX 3€peH KBapla, Mpeodialalolero B KepaMHUYECKHX MaccaX, MpeIonpeaenseT
BO3MOXKHOCTh IOJTy4€HHUs OOJMIIOBOYHBIX MAaT€pUalOB C HE3HAYUTEIbHBIMU OOBEMHBIMHU
M3MEHEHUSMH Npu oOxure B TemieparypHom unrepsaie 950-1000 °C u cBs3aHHBIMHU C 3THUM
MaJIbIMH BHYTPEHHUMH HaNpsDKeHUsIMA U JedopManusMu. Ponb CBS3yIOIEH MaTpHIIBI
BBITIOJIHSIOT TIJIABHU M3 KBAPII-TIOJIEBOIIIATOBOTO “‘COPCKOTO” TMeECKa, CTEKI000#, a Takke
IJIMHUCTBIE MaTepuaibl. [IpencTaBiaeHHbIE SKCIIEPUMEHTAIBHbBIE UCCIIEI0BAHNS HAIPaBJICHBI
Ha JOCTHKCHHUS HaWIUIOTHEHIeH ynakoBKM (pakuuii (3epeH) B MPECCOBKE U TOTOBOM
m3nenuu. [IpuHIMN nocTHXKEeHHS HauOosee MJIOTHOW YMAaKOBKM BBICOKO KPEMHE3E€MHCTBIX
Macc OasupoBajics Ha JOCTH)KEHUU CTPOrO OIpPENeIeHHBIX COOTHOIICHUH OTIENbHBIX
(bpakuuii u pazMepoB HCXOJHOTO 3epHa. B paboTe peann3oBbIBajiCS MPUHIMI MOoAOOpa Tak
Ha3bIBaeMOI ‘“TpephIBHON” YKIAJAKU, MPU KOTOPOW MEXIYy 3epHaMM 3aJaHHBIX (paKiuu
3epHa MPOMEXKYTOUHBIX pa3MepPOB OTCYTCTBYIOT. 3epHa caMOi KpymHOH (pakiuu oOpa3zyioT
CKeJIeT, MYCTOThl KOTOPOIO 3allONHSIOTCS cienymiomei ¢pakuueii. HoBble mycTOThl MOTyT
3aloNHATbCA TpeThe ¢pakumet u T1.4. BpiOop mnpepbiBHOM ykianku OazupoBaics Ha
W3BECTHBIX MPEACTABICHUIX BO3MOKHOCTH JOCTUKEHUS OOJbIIEH MIIOTHOCTH YIakoBKu. s
ONTHUMH3AIMHU (PPAKIIMOHHOTO COCTaBa KPEMHE3EMHUCTHIX OTXOJIOB pPEaTr30BaH CHMILIEKC-
pelieTyaThlii IJIaH TPEeThEro MOopsiAKa JUId TPEXKOMIIOHEHTHOM cmecu. OnTuMHM3aIUIo
(paKIIMOHHOTO COCTaBa MPOBOJMIIM Ha (PUKCHPOBAHHOM COCTaBE€ IIMXTHI, COOTBETCTBYIO LIIEM
COOTHOIIICHUIO KOMITOHEHTOB: TrHa — 20%; KBapII-coaepxamme oTXoasl — 55%; cTekio0oi
— 25%. OnTUMHU3aIMK TOABEPKEHbI TEXHOTEHHBIC MPOAYKTHI ¢p. - 0,315 + 0,08 mm (x1); -
0,08 + 0,056 MM (x2); - 0,056 MM (x3). Pa3mep 4acTHIl INIUHBI U CTEKIO00S MOIEPKUBAIICS
Ha (¢ukcupoBaHHOM ypoBHe - meHee 0,056 mm. Tawke Ha  (QUKCHpPOBAaHHOM YpPOBHE
MOJJEPKUBAJICS  ONTHMAJIbHBIM XMMHUYECKHMH COCTaB WMXThl. JlaBjaeHHe MpeccoBaHUsA
IKCIEPUMEHTaNbHBIX Macc cocTaBisuio 40 MIla. Bpems uzorepmuueckoit Boiaepxku — 60
MHUH., OTHOCUTENbHAs (popMOBOYHAs BiaKHOCTh HMXThl — 10%. BpiOop pasmepa dpaxumit
KPEMHE3EMHUCTOTO0 Kapkaca pa3pa0OTaHHOTO KOMIIO3MIIMOHHOTO MaTepuala Ha CTaJuu
noadopa TPEpPHIBHBIX YKIAJOK C MaKCUMalbHOW IUIOTHOCTBIO — OasupoBalics Ha
MPEANOIOKEHUH, YTO MaKCHMajlbHas 1O pasMmepy Gpakuus A0DKHA ObITh KpyHHeEe



MHHHUMAJIbHOH HE MEHEC YEM B IISTh pas. PGSYJH)TB,TLI OIITUMHU3aAlIUHN q)paKI_II/IOHHOI‘O cocTaBa
OTXOHO0B € LCJIBIO MOJYYCHHUA MaKCHUMAaJIbHOH MTNTHACTI vrrnac i wnaMye3eMUCTOI0 CKeIeTa
U IMXTBI Ha €ro OCHOBE C JIO63B.]'IGHI/IGM TIT raKk € OOCTHKCHHCEC

MUHHUMAJILHOTO BOJIOTIOTJIONICHU ST 000K KEHHBIX bl Ha pucyHke 1,2,3.
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Pucynok 1 — [Ipoeknuu nuHum paHoro KTB ropenoii 3emiu (a) 1 COpCKuX “XBOCTOB”™
(6) Ha TPEXKOMIIOHEHTHBINA CUMIIJIICKC
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Pucynok 2 — IIpoexunu nuany paBHOro KTB IIMXTHI Ha OCHOBE TOpENoi 3emiu (a) u
M XThI HA OCHOBE COPCKUX “XBOCTOB” (0) Ha TPEXKOMITOHEHTHBIN CHMIIICKC

AHanu3 JaHHBIX PUCYHKAa | CBUIETENBCTBYET, YTO AMANA30H AOCTUTHYTOM MIOTHOCTH
YIIAaKOBKU 3€PHHUCTOTO Kapkaca U3 ropesnoit 3emim cocrasisieT oT 0,46 no 0,64, u3 copckux
“xgoctoB” — ot 0,45 mo 0,7. Ilpm 3TOM NOCTHIKEHHE MAaKCHMAIBHOTO KO3 (dduimeHTa
YIAKOBKH JIOCTUTAETCS MPU UCTIOIB30BAHUM, KaK KP YITHOW MOHO(PAKIIUU COPCKUX “XBOCTOB”
U TOpeNon 3eMIld, a Takke ABYyX(pakiuoHHol cuctemsl -0,315+0,08 mm — 70-80 macc. % u
¢dpaxuun -0,08+0,056 mm — 20-30 macc. %. [JocTrkeHnEe MAaKCUMAThHO TUIOTHOM YITAaKOBKU
HEMJACTUYHBIX KPEMHE3eMHCTBIX OOJMIIOBOYHBIX MacCc Ha OCHOBE IPEUMYIIECTBEHHO
KpPYIHON (JpakIuy COPCKUX “XBOCTOB’ M TOPENION 3eMJIM MOJATBEPKIAeT U, OJIHOBPEMEHHO,



pacumpser yxe CYIECTBYIOLME NPEACTaBICHUS O JOCTHXKEHHUM IUIOTHOM YKIAJKH B
IJIMHUCTBIX cucTeMaX. Heckoilbko MHas KapTHHA JOCTHIKEHHS MaKCUMallbHO BO3MOXKHOM
MJIOTHOCTH YIMAKOBKHA HAONIOMACTCS ISl MM XTHI, COEPKAIEH TTOMUMO KBapIl-COSPIKAIIX
0TX0/I0B Menkyto (MeHee 056 MM) (pakmuio TIUHBI U CTEKIO00S TPH CyMMapHOM ee
KoiuuecTBe B umxre 45 Macc. %. CylecTBeHHOE YBETMUEHHE COJIepKaHe MENTKON (paKiuu
B IIMXTE MPUBOAMUT K 3HAYUTEIBHOMY CHIDKCHHIO IJIOTHOCTH YINAKOBKU IIMXTHI (pHC. 2).
Ha6n10;[aeMble 3aKOHOMCPHOCTH OG’EHCHﬂIOTCﬂ BITOJIHC HU3BCCTHBIM MECXaH U3MOM
00pa3oBaHUsl YACTHII MaJbIX Pa3MEPOB PBIXIBIX KOAryISIMOHHBIX CTPYKTYp B BHJIE
6€CHOp5[I[O‘-IHI)IX CCTOK, IMMPCHIATCTBYIO I X MJIOTHOM YIIAaKOBKE YaCTHII.

[loBpllIeHNE TUIOTHOCTH YHAKOBKA B CIIEACTBUE HMCIIOIB30BAHUS DPETYIHPYEMOTO
(paKIMOHHOTO COCTaBa KPEMHE3EMHCTOTO TEXHOT€HHOTO TMPOJYyKTa CIOCOOCTBYET
MOJIYYEHU IO CIIEYEHHBIX 00JMIIOBOYHBIX 00pa3lloB ¢ HU3KUM BOJIONOMIOMEHHEM (puc. 3).
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Pucynok 3 — I[Ipoexuuu TUHUM PaAaBHOTO BOJOIOIMIONIEHHUS CIIEYEHHBIX 00pas3lioB Ha
OCHOBE TOpeJIol 3eMJIn (a) U COPCKHUX “XBOCTOB” (0) Ha TPEXKOMITOHEHTHBIM CUMILJIEKC

I'panuyHBIM mpenenoM MaKCUMaJIbHOTO BOJOTOITIONICHUSI BBIOpAaHO €ro 3HaucHUE,
cooTBeTcTByOImEee 5% (TpeboBanus cranmapra). JlocTrkeHue 3aJaHHOTO ITOKa3aTems
BO3MOXXHO B JOCTaTOYHO MIMPOKUX OOJIACTSX, MPEICTABICHHBIX HAa DKCIECPUMEHTAIHLHOM
cuMmIiekce. Hambomnee mpeArnoYTHTENbHBIM SBIISETCS HCIIONB30BAHUE JBYX(PPAaKIUOHHOTO
COCTaBa ropesiol 3eMJId B CIEAYIOIIEM COOTHOIeHUM: (pakmus X3 — 60-70 macc.% u xp -30-
40 macc.%. Vcronb3oBaHue B KaueCTBE KPEMHE3EMHCTOTO KOMIIOHEHTa COPCKUX ““XBOCTOB™
obecrieunBaeT MoxydeHne MUHIMAIBHOTO BOJONOTONMEHUs Tpu MoHo(pakunu -0,315+0,08
MM.

Taxum oOpa3zom, Ha 0a3e MPEITOKEHHON MOJIEIH KOMITO3UITMOHHOTO OOJIMIIOBOYHOTO
MaTepuana ¢ KBapIeBhIM CKEJIETOM M METO/a OCYINeCTBICHHS B HEM HauOoJiee IIIOTHOM
VIAaKOBKH BBISBJIEHBI 3aKOHOMEPHOCTH B3aMMOCBS3M BEJIMYMHBI IIOTHOCTH YIAKOBKH
KBapIEBOIO CKeJIeTa M KEePAMUUYECKOW IIMXTHI B II€JIOM B 3aBUCHMOCTU OT COOTHOILEHHUS
dpakiuii onpeneIeHHOro pa3Mepa, B3AThIX B ONTUMATBHBIX IIPEIeiax.



