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Beenenne

Kypc nexumit mno “/lucuurnimHe cnendaau3alnuu’
BBIIIOJHEH 10 paszzgeny “‘KommiekcHoe  HMCIOJIb30BaHUE
MHHEPAIBHOTO CHIPbSl U OTXOAO0B ITPOMBIIIEHHOCTH C YYETOM
WCIIOJIb30BAaHUS TMPOMBIIIIEHHBIX OTXOJ0OB B TOM YHCIE H
3abaiikaibs. PaccmoTpensl OTXOJIbI TOIUINBHO-
SHEPreTUUCEKOH, nepeBooOpabdaThIBAIOIICH,
METAUTYPTUYECKOM, CTPOMTENbHOM W  APYTrMX OTpacieu
MPOMBILIJIEHHOCTH U HCIOJb30BAHUE HUX B IPOU3BOJICTBE
CTPOUTENBHBIX MAaTEPUANIOB U H31eTui. JJaHHBIN Kypc JEKIMi
MO3BOJIUT CTYJCHTaM 3a09HOTO oOOydeHus Ooree TIIyOOKo
W3Y4YUThb CTPOWUTEIBHBIE MaTepuagbl C  HCIOJIb30BAHUEM
OTXO0/IOB MPOMBIIIJIEHHOCTH U MECTHOTO MUHEPAIBHOTO CHIPbSI.

Jlns Gonee MOJIHOTO yCBOGHUS MaTepHala MpeaycMaTpH-
BAEeTCs BBIMIOJIHEHUE KYPCOBOM pabOThI, TEpeYeHb TEM Mpuiara-
eTcsl.

9

MGTO,Z[I/I‘IGCKI/IG YKa3aHus BBIIIOJHCHBI B COOTBETCTBUU C
tpeboBanussMu ['OCBO u MoryT OBITH PEKOMEHJOBaHBI K M3/1a-
HUIO.

Penensent
noreHT kadhenpsr [ICMU ApxunueeBa H.B.
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KomniekcHoe ncno/ib30BaHue MIHEPAJBHOIO ChIPbS U OT-
XO0/10B MPOMBIIIJIEHHOCTH /IJISl IPOU3BOCTBA CTPOUTE/Ib-
HbIX MAaTepPHAJIOB.

Jlexknus 1.
Brenenue.
Hcnonp30BaHne 0TXOI0B TOPHOI00BIBAIOIIICH
MPOMBIIIIJICHHOCTH.

TenneHus MOCTOSHHOTO HapallUBaHUS 10ObBIYM MUHE-
PANBHBIX W TOIUIMBHO-YHEPTETHUYECKUX PECYpCOB B KOHEYHOM
UTOTe MOKET MPUBECTU K II00ATbHOMY PACCESIHUIO YTJIEBOO-
POIAHOTO CBHIPbS MU MHOTMX METAUIOB B 3€MHOM Kope. B Ha-
CTOsIIIIEe BpeMsl BCe OOJIBbIIE MCIOJIB3YIOTCS 3amachl ¢ OCTHBIM
COJIep>)KaHUEM IOJIC3HBIX KOMIIOHEHTOB, BCIICJICTBHUE YETO BO3-
pacTaroT 3aTpaThl SHEPTHH Ha UX JO0OBIYY U mepepadoTKy, yBe-
JMYMBACTCS KOIMUYECTBO OTXOJOB U 3arpsA3HEHUE OKPYIKaro-
et cpensl. COBpEMEHHBIE YKOCHCTEMBI TOPHOI0OBIBAIOIITUX,
METAJLTYPrUYeCKHUX MPEANPHUATHA U TOITUBHO-YHEPTETHUECKUX
KOMIUIEKCOB OYEHb OIMACHBI I )KU3HH CaMOro 4eloBeKa. JDTO
CBSI3aHO C TPOMAJHBIMU MacmTabaMu BEIOPOCOB Ta30B U TBLIU
B armocdepy; ¢ GopMUpPOBaHHEM OMACHBIX CTOKOB, YXYIIIAI0-
X COCTOSTHUE BOJHBIX U TIOYBEHHBIX PECYPCOB; C HAPYIICHU-
eM cOalaHCUPOBAHHOTO COCTOSIHUSI 3KOCHUCTEM; C KOPEHHBIM
W3MEHEHHUEM HCTOPUYECKH CIIOKUBIIUXCS JAaHAMA(TOB C HX
OMOILIEHO3aMU.

J1yist 5TOr0 HEOOXOIMMO PEIIUTD CIIEIYIOIIHE 3a1a4H:

- OLEHKa 3allacoB BTOPHUYHOTO CHIPbsI, HAKOIUIEHHOTO B

pe3yibpTare A0OBIYM U TMepepadOTKH, METaJTypruye-
CKUX PYJI;

- TUIAHUPOBaHWE KOMIUIEKCHOTO HWCIIONB30BAHUS PY/I-
HOTO U HEPYIHOTO ChIPbsi OCBAaMBAEMBIX MECTOPOXK-
JICHUM;

- IUIaHUPOBAHHUE MOJHOTO UCIIOJIb30BAHUS BCKPBIIIHBIX
MOPOJT ¥ TIPOAYKTOB CKUTAHUSI KAMEHHBIX M OypPhIX
yIien;



- paHXHpPOBAHUE CHIPHS M0 CTETICHU BPEIHOTO BO3/ICH-
CTBUS Ha YeJIOBEKa.

B nactosimee Bpems exxeronno B Poccun obpasyercst 60-
see 100 MuTH. T. 30JI0LIJIAKOBBIX OTXOJIOB OT CKUTAHUS TBEPAO-
ro TOIUIMBA, CBBIMIE 70 MIIH.T. JOMEHHBIX, KOHBEPTOPHBIX U
ANEKTPOIUIABUIIBHBIX IIJJAKOB, MUJUIMOHBI TOHH BCKPBIIIHBIX
MOPOJ MPEANPUITUN TIO AOOBIYE Pyl YEPHBIX U I[BETHBIX Me-
TaJJIOB, XUMUYECKOTO CHIPbsSI M TOIUIMBA, HAKAILJIMBAIOTCS XBO-
CTBI OOOTAIeHHsI OCHOBHOTO TOJIE3HOTO HcKomaemoro. Oone-
MBI OTXOJIOB YIJIEAOOBIYM U YIJIEOOOTAIEHUS MPEBBIIIAIOT 2
MJIPA.T. B TOA. B MPOMBINIIEHHOCTH HCIONB3YIOTCS MEHBIIE
MOJIOBUHBI 3TUX OTXOJ0B, OCTAJIbHAS YaCTh CKIAAUPYETCS B OT-
Bajiax, 3aHUMas MTAXOTHBIC 3€MJIH TUIOMIA B0 OKOJIO 1 MIpI. Ta,
YTO MPUBOJUT K (U3UYECKOMY, XUMHUECKOMY 3arps3HEHHIO
OKPY’KaloILlled Cpelbl, BO3ACHUCTBYS Ha 3€MHYIO KOPY U MEHsA
nauamadTel. BMecTe ¢ TeM 3TH OTXOMBI MPEACTABISIIOT COOOM
MUHEPAITBLHOE CHIPbE, KOTOPOE MOXKET MUCIOIB30BATHCS AJIS W3-
TOTOBJICHUS CTPOUTENIbHBIX MAaTEPUAJIOB U U3JIEIHH Pa3INYHOTO
HA3HAYEHUS, 3aMEHSET JOPOrocTosIiee Ne(UIMTHOE TPATHIIH-
OHHOE CBIPbHE .

B Cubupckom permoHe HaKOMWIOCH OOJBIIOE KOTUYECT-
BO OTXOJIOB, KOTOPhIE€ MO>KHO HCMOJIb30BaTh B Ka4€CTBE MUHE-
PaJILHOTO CHIpbs. B HacTosiee BpeMs OnpeaeneHbl BO3MOKHO-
CTH KOMIIJIEKCHOTO HCIIOJIb30BAHUS CYIIECTBYIOIIMX MECTOPO-
KJICHUS CHJIMKATHOTO, a TaK)KE BTOPUYHOTO M TEXHOTCHHOTO
ceipbs Boctounoit Cubupu B MpOM3BOJICTBE CTPOUTEIILHON Ke-
paMUKH, CTEKJIIOMATEpUATIOB U TIOPUCTHIX 3aMOTHUTEICH.

[Ipu mpousBoO/CTBE CTPOUTENBHBIX MAaTEPUAJIOB HCIOJIb-
3yEeTCsl OTXOJIbI CIIETYIOINX IPOU3BOICTB:

1. OTxoasl yriemnoObIBarONIEH MPOMBINUICHHOCTH M TETI-
JIOBOM SHEPreTUKHU (TOpelble MIaXTHBIC MOPOJIbl TEPPUKOHUKOB,
oTX0/bl yraeao0pBatomux hadpuk, 30161 TIIL);

2. OTxompl JECHOHN U JepeBo00pabaThIBAIONIEH MTPOMBIII-
JIEHHOCTH (OTXO/IbI MIJICHUSI U 00paOOTKU JPEBECUHBI);

HaOyxaHust Omoka. OpmHON wW3BecTH Uis CTaOWIM3aIUU
TPYHTOOJIOKOB JIOCTATOYHO BBECTH OKOJIO 5% OT 00Imiero Beca
TPYHTOBOYHOU CMECH.

N3BeCTKOBO-TIIMHSHBIC OJI0KH1 Oonee MIPOYHBI,
BOJAOCTOMKM H  MOPO3OCTOMKH, YeM TPYHTOOJIOKH CO
crabmwm3aTtopamu. OOBIYHBIM COCTaB cMecH 1o oObemy: 1
YacTh M3BECTH, | 4YacTh MIMHBI CpPeAHEH IUIACTUYHOCTH U 4
4acTH MUHEPAJIBbHOTO 3aMoJIHUTEN. B cocTaBel pekomeHayeTcs
TaK)K€ BBOJUTH OpPraHUYECKHE BsDKyIIHe (OUTYMBI, JETTH WU
CMOJTBI).

I'pyHTouleMeHTHBIE OJIOKM 3TO OJNOKM U3 CMecH
€CTECTBEHHbIX  TJIMHUCTBIX  TIPYHTOB €  HEOOJBLINM
KOJIMYECTBOM IIeMeHTa. Takwe OJOKH MPOYHBI, BOJOCTOWKH U
MOPO30CTOMKH. Jydmmmu JUISt W3TOTOBJICHUS
TPYHTOLIEMEHTHBIX OJOKOB SIBIISIFOTCS CMECH, COJEpIKAIIUe I10
macce 15-30% riIMHUCTBIX YacTHIl, lieMeHTa no0aBisaroT 7-12%
OT MacChl CyXOro rpyHTa. I'pyHTOIIEMEHTHBIE OJIOKU UMEIOT
Mapku 35, 50 u Boire. Co BpeMeHEM MX MTPOYHOCTh BO3PACTAET
u yepe3 2 roja yBenunuuBaercs B 2 —3 pasa. s yMEHbLIEHUS
Macchl OJIOKOB U CHIKEHHS pacxo/a IIeMEeHTa B IPYHTOBOYHbIE
CMECH MOXKHO JTOOaBISTh YTEIUIUTENH | MUHEpalbHBIE 10 15%,
opranuueckue 10 5%. ['pyHTOOI0KH MOKHO HCIIOJIB30BaTh MPU
CTPOUTEIBCTBE 3IAHUM 10 TPEX ITAXKEH.
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JIHEBHOM BO3pacTe NPOYHOCTh 35-45 Krc/cM’, M3 TPYHTOB
MpeITunmHekoro kapbepa npu BBefeHun 80% ommiiok, 6J10Ku
uMenu mnpouyHocts 40-70 Kre/em®. [TpouHOCTH TPYHTOOIOKOB
3aBUCHUT OT BJIQXXHOCTHU TpPyHTA, OT HAJU4Ms TJIMHHUCTHIX W
BBUICBATHIX YaCTHII, CTENICHU YIUIOTHEHWsI, KOJMYECTBA BOJBI U
BUJa 3anonHuTens. KappepHas BiIa)kHOCTh OOBIYHO COCTABIISIET
12-18%, ecnu BiaxxHOCTh MeHblIe 12%, TO TPYHT IUIOXO
dbopmyetcst, ecnu Oonbiie 18%, TO  TIpyHT OpWIMIAET K
HHCTPYMEHTY. I'pyHTOOIOKK BBIITYCKAIOT pazmepom
40x19,5x14cMm. Knagka ocyiiecTBiasieTCsl Ha TYCTOM TJIMHSHOM
pactBope. U3 rpyHTOONOKOB cO cpeanel miuotHocThio 1300-
1600 Kr/M> H3rOTaBAMBAIOT CTEHBI TONIMHUHOM 45 cM, a ¢
WIOTHOCTBI0  1600-2000kr/M°  ToMmmHOR 55¢M. CTEHBI 13
IPYHTOOJIOKOB  OLUTYKATypPHUBAIOTCS TEIUIBIMH  TJIMHSHBIMU
pacTBOpaMu C COJEP)KAHUEM YTEIUISIONIUX OPraHUYEeCKUX
3anoJHUTENEH.

I'pyHToOnokn ¢ yremmutensmu. K HUM  OTHOCST
camMaHHble OJIOKH, [OJlydaeMble W3 TPYHTOBOW Macchl C
noOaBleHHEM K HEW pe3aHOW COJIOMBI, JAPEBECHBIX OIMIIOK,
TOp(SIHON  KPOIIKH, KOTOpBIE SBJISIOTCS  YTEIUISIOIIUMU
n00aBKaMH, CHUKAIOIIMMH TUIOTHOCTH M ICTAIONIMME UX OoJiee
croikumu. M3 TpyHTOB MBITHIIMHCKOTO Kapbepa MOCKOBCKO
obmactu, coxmepxamux 16-18% TIWHUCTBIX YaCTUIl MPHU
BBEJACHUHM JPEBECHBIX OMWIOK Oomee 50% monydanuch
IPYHTOGIOKH ¢ MPOYHOCTHIO Ha cxKaTHe 7OKre/cM”. BiakHOCTh
OpraHWYECKUX 3amojHuTened  mowkHa Obith  30%, a
rpyHTOBO4HOM cMmecH 15-20%.

['pyHTOOMIOKM CO cTabumu3aropamMu

JUis  mpenoXpaHeHUs TIUHOCHIPIOBBIX M CaMaHHBIX
OJIOKOB OT MOTEpU MPOYHOCTU MpPHU YBIAKHEHUU B COCTaB
[IUXTBI BBOJSATCS CTaOWMIHM3aTOPHI (Yallle BCETO OpPTaHUYECKUE
BSDKyIIIUE  MaTepuanbl Wid  u3BecTb). Crabuimm3aTtopsl
MPEMSITCTBYIOT TPOHUKHOBEHHWIO BOJBI B TIOPHI TPYHTA, W3
KOTOpPOT0 HM3rOTOBJIEH OJIOK U MPEeIOTBPALIalOT BO3MOKHOCTh
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3. OTrxonpl OMOXUMHUYECKOW MPOMBIIUICHHOCTH (THIPO-
JIN3HBINA JIUTHHH),

4. Otxoapl nepepaboTKU pynHBIX Mopoj (0TXoabl (ioTa-
nuu (oborammenus pyn));

5. OTX0Ibl XUMHUYECKOW MPOMBIIIJICHHOCTH (OTXOABI 3a-
BOJIOB CHHTETUYECKUX MOIOIIUX CPEICTB, OTXOMbI HedTenepe-
TOHHOT'O 3aBOJIa, OTXObI MPOU3BOJICTBA IEJUIIOJIO3bI, OTXObI
MBLIOBapEHHBIX 3aBOJIOB);

6. OTXO0IbI MPOMBILIIEHHOCTH CTPOUTENIHBIX MaTepUaIoB
(OTXOBI KEPAMUYECKOM MPOMBILUIEHHOCTH, OTXOIbI IPOU3BOJI-
CTBa IIEMEHTA, OTXOJbI MPOU3BOJICTBA ACOECTOLIEMEHTHBIX Ma-
TEPHUATIOB, OTXOJAbI JAPOOUIBHO-COPTUPOBOUHBIX MPEINPHUITHIA,
OTXOAbl TPOU3BOACTBA CWJIMKATHBIX W3AEIUN, CTEKOJIbHBIN
0oii);

7. OTX0Abl METaUTypruyecKor MPOMBIIUIEHHOCTH (OTXO-
JIbl CTAJICTIIIABUIIBHON MPOMBILIUIEHHOCTH);

8. OTX0IbI TOPOJCKOTO XO3AUCTBA (OTXOIBI aBTOMOOMIIb-
HOTO TPAHCHIOPTa, OTXO/IbI OT PEMOHTA JOPOT);

9.0t1x0151 (haphopoBOTO MPOU3BOJICTBA;

10.0Tx0bI MOMMMEPHBIX MaTEepUaAIOB (pa3HOTO Ha3Ha4Ye-
HUS);

11.0TxX01bI TEKCTUIBHBIX MaTepHAJIOB (pa3HOTO Ha3Haye-
HUS);

12.1Ipounie BUABI OTXOIO0B.

Dhgpexmusrnocms UCnonb3068aHUSL OMXOO008
B coBpeMeHHBIX YCIOBUSX 0cC000O€ 3HaueHHE IS
3¢ PEeKTUBHOTO  pa3BUTHS  HAPOAHOTO  XO3AWCTBA HMEET
npobiema 0Oojee IIMPOKOTO BOBJICYCHHS B IPOU3BOJCTBO
00pa3yIoIMXCsi  OTXOJOB, YTO  TMO3BOJSET  PACIIMPHUTH
CBIPbEBYIO 0a3y M CHU3UTH 3arpsI3HEHUE OKPYIKAIOIIEH CPE/Ibl.
HoctarouHo 3¢p(GEeKTUBHO W B 3HAYUTEIBHBIX OO0BEMax
o0pa3yrommecs: OTXO/bl MOTYT MOTPEOIIATH TAKHE OTPACIH, KaK
CTPOUTEIIECTBO " MPOMBIIIIICHHOCTh CTPOMTEBHBIX



MaTEpUaJIOB.

Hcnonbs30BaHne OTXOAOB TEIUIOBBIX 3JIEKTPOCTAHLIUN
(TOTUTMBHBIX 30J1 M IIUIAKOB) CJIEAYET CUYMTATh YacThIO OOIIeH
MpOoOJIEMBbI COXPAaHEHUS M OYMCTKU OT 3arpsi3HEHUs] OKpY’Karo-
LIEH Cpe.Ibl.

3arpsi3HEHUE OKpPYKAIOIIEW Cpenbl- BO3AyXa, BOIBI U
MOYBHI - OJIHA M3 BAXHEHIIUX MPOOJIeM COBPEMEHHOCTH, Ka-
caroniasicsi MPaKTUYECKH BCEX CTpaH, U B OCOOEHHOCTH BBICO-
KOPa3BUTHIX.

Krnaccudukanus npoMBIIIIEHHBIX 0TX0/10B

1. Xumnueckasg (B OCHOBY TIOJOXKEH XUMHUYECKHM

MIPUHITATI).
- KpeMHHCThIe 0TX0bI (cBoOOHOTO S10,>50%)
- cunukatHele (Ca, MgS)
- kapOonarnsie (CaCos, MgCos)
- cympdarasie (CaSos 2H,0)
- xjopcoaepxkamue (MgCl,)
- dropconepxkarime
- CMeIIaHHbIe MUHEpaJIbHbIC
- OpraHuveckue
- BOJOOpPTaHOMHHEpaIbHbIE
- OpraHOMHHEpaJIbHBIC
2. OrtpacneBas
Xumuueckas
JlepeBooOpabaTsiBaroias
Meramtypruueckas
DHepreTuveckas
CrpouTenbHBIH KOMIUICKC
HedrenepepabartriBaroias

3. Tlo ko3 dumeHTy HaCHIICHHS
Kiae=(CaO+MgO)/(S10,+A1,05+Fe,03)

KoadduimeHT HACHIIIEHNS TPOTHO3UPYET BSOHKYIINE CBOWCTBA,
eci Ky=0 — orxoas! sBasitorcs ynbrpakucibivu, K,=0- 0,8 —
kuciele, K,=0,8- 1,2 — neitrpansueie; K,=1,2 -3 — ocHOBHBIE,

YEeHHBIN MyTeM (pOpMOBaAHUS U3 CMECH TIIMHBI, CYTJIMHKOB C Op-
TaHUYECKUMH HAIMOJHUTEISIMU (cojioma, Topd, KOCTpa) U BHI-
CylIeHHble 10 BiaxHoctu 4-6%. Kupnuu-ceipenn —
HCKYCCTBEHHBIH MaTepuana M3 TJMHBI, CYTJIMHKOB C OTOLIUTE-
JSIMH U BBICYILIEHHBIE JI0 BIaXKHOCTH 4-6%.

HanOonee mpuUrogHbIMHM SBISIOTCS TIJIMHBI, B KOTOPBIX
npeobnanatot 3epHa BenumuuHou ot 0,01 mo 0,02 MM u conep-
xammx Al,O; 9-12%. Jlna momydeHuss a00pOKavYeCTBEHOM
NpoAyKUMH HeoOxonumo coxpepkanue Al ,Os; He menee 9% u
He Oonee 14%. Ecnu comep)kaHue OKHWCH aIFOMHUHUS MCHBIIIE
9% (TOLIMIA CYTTIMHOK), TO KUPIIUY U caMaH He OyayT o0ianaTh
HEOOXOAMMOW  MPOYHOCTBIO, €CIM  OKHCHU  QJIFOMUHUS
cogepxurcs 14-25%, TO TAMHBI OKHpPHBIE U TpPEOYyIOT
OTOLIUTENCH, Tak Kak MMEIT JOCTaTOYHYH CTEIEeHb
TUTACTUYHOCTH. HawuOonee MOXOASIITIMH SBIISTIOTCSI
CpEIHEIUIaCTUYHBIE. Marnonnactunsle TJIUHBI Jal0T
HEeOO0JIBIIYIO MIPOYHOCTH U TpeOyIOT  TOBBIIICHUS
IUTACTUYHOCTH, KOTOPYIO MOXKHO MOBBICUTH CIIEAYIOIIUMHU
crioco0amu: BBUIC)KMBAHUEM 3aMOYEHHOW TJHMHBI B TEUYEHUE
JUINTENIbHOTO  BPEMEHH, BBIMOPA)XMBAaHUEM, J100aBIECHUEM
BBICOKOIIJIACTUYHOM TJINHBI u UCTIOJIb30BaHUEM
IIaCTU(PUKATOPOB. TEXHONIOrUs MOIy4YEHUs: 3ar0TOBKA TJIMHbI
U HamoJHMUTENeH —> 3aMayMBaHME TJIMHBI —> IIUXTOBKAa C
HATOJHUTENIEM —> MPOMHHKA TTTMHBI—>(OpPMOBaHUE ChIpIIa —>
cymka (ectecTtBeHHas). [Ipu CTpOMTENBCTBE BO BIIAYKHBIX
MECTax caMaH MOCJIe CYIIKH PEKOMEHIYETCsl OKypHUBaTh-CyIIIKa
JIBIMOM.

I'pynToGnounbIe cTeHb! mosBUIKMCh B 30-x romax 20 Beka.
Jiis  TOpoM3BOACTBA  IPYHTOOJOKOB  NPUTOAHBI  IJIMHBI,
CYIJIMHKH, JIECCHI, CYITECH, 4YEepHO3eM IIPU ECTECTBECHHOMH
BIQKHOCTH. /[l  ONEHKM MPUTrOJHOCTH  OINpENesIseTcs
CBSI3HOCTH, T.. Oepercsi mpoba M3 CBEKEBBIPHITOTO TPYyHTA C
rryounsr  25-30 cm. Hampumep, craumbaku (1.CTynuHO) B
KOTOpbIE BBOJIWIOCH 25% 1O 00bEMy ONMWIOK UMENTU B 7-MHU
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obpasyercs 10 1% oT 0oOIIero Koim4YecTBa MPOU3BOIUMOTO
neMeHTta. Bo3paT Bceill mbpulM B TPOM3BOJCTBO IIEMEHTA BO
MHOTHX CITy4asiX HEXEJIaTeJbHO T.K. B KIMHKEpPE COIEp:KaTCA
IEJI0uH, a ux cojepxanue orpannuuBaercs ['OCTom.mosTomy
npobiemMa caMOyTHJIM3allMM IIEMEHTHOM NbUIM HepelleHa. B
3aBHCHMOCTH OT COJEP>KaHUS LIEI0YeH B IIEMEHTHOM MbLIN OHA
TIEIATCS Ha 3 BUOA:

Manomenounas — 1,08-3,05%;

Cpennenienounas — 3,59—-10,35%;

Bricokomenounas — 26,72 —35,10%.

Y nenpHasmoBepxHocTs meuH  7000-10000cM?/r.  Kpome
TOTO IIeMEHTHas Mbuh coaepkuT ot 0,2 1o 22% cBoOoaHOTO
CaO, okwucu cepsl oT 9,64 no 24,5%, F,0 ot 0,82 no 8,8%lO,
KOTOpBIE€ MPHUAAIOT OTPULIATENIbHbIE CBOWCTBA MpPU BO3BpaTe B
neyb B mporecce oOxkura. LleMeHTHas MbUTb MCIOJB3YEeTCs
TaK)Ke MpPU MPUTOTOBJICHUU IIJIAKOIIETOYHBIX BSDKYLIMX, Kak
HATIOJHUTENIbB ac(aTbTOOCTOHBI, MPU H3TOTOBICHUU MECTHBIX
MaJIOKJIMHKEPHBIX BSKYIIHUX.

Hcnonbs3oBaHnne OTXOJI0OB  YJIBTPAOCHOBHBIX  IMOPO/I.
W3BectHO, uYTO B OONBUIMHCTBE CIIy4aeB B KauyecTBE
3aMOJIHUTENS] TpPU  M3TOTOBJIEHWU TaHENed U JApyrux
CTPOUTENBHBIX KOHCTPYKIUI HCIONb3yeTcs Ie0eHb U3
IPAaHUTHBIX IIOPOJ. B YCIOBUAX baxxeHOBCKOIO
MECTOPOXKICHUS XPU30THII-acOecTa Mpu pa3paboTKe OTKPHITHIM
criocoboM oOpa3yercs OONBIIOE KOJMHYECTBO KAMEHHBIX
OTXOJIOB U3 BMEIIAIOIUX TMOpPOJ — TMEepUAOTUTOB U
ceprieHTUHUTOB. C TENbI0 peanu3aluy OTXOA0B pa3zpaboTaHa
TEXHOJIOTHSI Tpou3BojacTBa IeOHs. Okazalioch YTO TaKOM
mie0eHb, OyIy4H UCTIONB30BaH B CTPOUTEINHHBIX KOHCTPYKIIHSIX
JUTSL KUIIBIX 3/1aHUH, CO3/1aeT KOM(POPTHBIE YCIOBUS BCIEICTBUE
HE3HAYUTENFHOTO  COJACpKaHWS B IMeOHE €CTeCTBEHHBIX
PaMOHYKIIHJIOB.

be300:KXUroBeIe CTEHOBBIE MAaTEPUAITHI.
CamaH-3TO MCKYCCTBEHHBIM CTEHOBOM MarepHal, IMOJy-
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nipu K>3 yIbTpaoCHOBHBIE.

VYbTpakucible U KUCIbIE OTXOAbl BSKYIIUMHU CBOWCT-
BaMH He 00J1a1al0T, K HUM OTHOCSITCS OTXObI ¢ IpeoOiajaHu-
em SiO,, HeHlTpanmbHBIE 007a1aI0T CKPHITBIMU BSDKYIITUMH CBOM-
CTBAaMU K HUM OTHOCSTCS] JOMEHHBIE IIIJIaKH, BSDKYILUE CBOUCT-
Ba MPOSBISIOTCA B aBTOKJIaBaX; K OCHOBHBIM OTHOCHUTCS Hede-
JIMHOBBIN IIJIaM, K YJIbTPAOCHOBHBIM — U3BECTb, KAPOUIHBIN UII.

TexHOreHHOE ChIpbe YacTO ObIBAET CHUJIBHO OOBOJIHEHO
(HammpuMep, 307blI THApOYyAaneHus, (oc(oruncoBbie IIIaMBbl,
HedeIMHOBBIe IIIaMbl coaepxar 10 60% Boxbl), 9TO TpeOyeT
JIONIOJTHUTENbHON 00pabOTKM mepea UX HENoCpeACTBEHHBIM
HCIIOJIb30BAaHUEM.

Yro HEoOXoIuMO caenaTh, YTOOBI LIMPOKO HCIOJB30-
BaTh OTXOJIbl MPOU3BOJICTBA!
- 1aTh OLIEHKY BO3MO>KHOCTHU IPOMBIIIJIEHHOTO UCIOIb30BAHNUS;
- JI0JKHA OBITH MPOBEJIEHA JETajbHasl pa3BelKa WM HCCIE0-
BaHUE NPOMBILIUIEHHBIX OTBAJIOB;
- IOJIKHO OBITH IPOU3BENIEHO YCPEIHEHUE COCTaBA;
- HEOOXOJMMO IPOBECTH CIIELUAIbHbIE TEXHOJIOTHYECKUE pa3-
PpabOTKH C IIEJIbI0O OCBOEHMSI 3TUX OTBAJIOB.

ParnmonanbHOe HMCHONIB30BaHWE HPUPOAHBIX OOraTtcTB —
OJIHA U3 BAKHEHIIMX 3aJa4 COBPEMEHHOM HAayKH U TEXHUKH.
XoTs o0u1re 3anackl MUHEPAJIbHOTO ChIPbsSl HEUCUEPIIAEMBI, BCE
KE MECTOPOXKJEHHUSI C BBICOKHM COJIEP)KAaHUEM IOJIE3HOTO HC-
KOIIaeMOT0 B JIOCTYIHBIX K HACTOAILIEMY BpPEMEHM TIIyOMHAxX
3eMHOW KOPBI MCTOMIAIOTCS, W OYIyT BCTPEUATHCS BCE PEKe.
[IpousBoacTBa, motpedistomue “Oemanoe” (T.e. coaepkaiiee
MeHee 10% mosie3HOro MCKOMAeMoro) Chipbe WM Tpedyrolue
CJIO)KHOTO TEXHOJIOTHYECKOr0 IMpOoLecca U MHOTOKOMITIOHEHT-
HOM cMecH, XapaKTepHbl HATMYMEM OOJIBIIOrO KOJIMYECTBA MO-
OOYHBIX TPOAYKTOB-“OTXOJ0B MpOU3BOACTBa”. Jlaxe mpu me-
pepaboTke



Tabnuua 1.

Knaccudukanus, TeXHOr€HHOTO ChIPbS 10 arperaTHOMY
COCTOSIHMIO B MOMEHT BBIICJICHUS KX U3 OCHOBHOTO TEXHOJIO-
THYECKOro IMpolecca.

OcHoBuble | [TonmyTHble | Arpe- | XapakrepucTuka
Q| MPORYKTHI | HPOAYKTHI | TaTHOE
=S COCTOSI-
4 HUE
A | IIponyk- a) Kapbep- Teep- | KpynHbiii  kameHb,
TBI, HE yT- | HBIE  OC- noe | mebeHp, MECKH, II0-
paTUBIIME | TaTKU IPH POLIKH
IIPUPOJI- n00bI4e
HBIX TOPHBIX
CBOMCTB 1opoza PactBopsl, cycreH-
0) octaTku Kun- | 3um, nuIamel, TPS3M.
IocJIe koe | KpynHbeiii  kaMeHb,
oborarie- meOeHb, MeCKH, Io-
HUS Ha POLIKH
MOJIE3HOE TBep-
HCKoIae- Ible
Moe
b | Uckycer- |a) OOpa-| T'aser | I'a3bl, cMmech rasos,
BEHHbIE 30BaB- BOJITHOW map, mapo-
MPOAYKTHI, | IIHECcs ra3oBasi CMECb
MOJIy4eH- | Mpu 0o0pa-
HbBIE B pe- | OOTKe HH-
3yJlbTaTe | kKe TeMIe-
riyOOKHX | paTypsl
(busuko- CTICKaHMS
XUMUYE- Kun- | PactBopsl, cCycnes-
CKUX IpoO- KH€ | 3WH, [IUIAMBI, TPS3H
LIECCOB.

TexHonmoruueckast HUTKa JOJKHA BKJIIOYATh:
-pa3pylieHue KpynHOrabapuTHRIX KOHCTPYKIIUH;
-U3BJICUECHUE apMaTyphI;

-npobJieHne OeToHa;

- paKIMOHUPOBAaHUE APOOICHOTO 3aTIOTHUTEIIS;

-IpPOBEICHUE aKTUBALINU.

Ha ceromns pa3paGoTaHbl yCTaHOBKH, TO3BOJISIONINE
pa3pyuarh U3Ieaus ¢ JJIUHOU 10 24 M, IUPUHON 3,5 M U BbI-
coroii 1o 0,6 m; YIIH-7(12)-3-0,6, YIIH 24-3,5-0,6.

Texnonorus nporecca. Ha KOJOCHUKOBBIN CTaH ¢ TOMO-
LIBI0 MOABEMHOTO MEXaHHM3Ma YKJIAaJbIBAIOTCS HEKOHIUIMOH-
HBbIE JKeJ1e300€TOHHbIE WIH Ipyriue OETOHHBIE OTXO/Ibl, Ha U3/ie-
7M€ OIyCKaeTCsl pbluakHbI mpecc. [[pobnenslii 6eToH no mepe
pa3pylIeHUs] Yepe3 KOJIOCHUKOBYIO PEIIETKY ¢ AuamerpoMm 250
MM MOCTYTAET MO JIEHTOYHOMY TPAHCIOPTEPY Ha JAJIbHEHIIYIO
nepepaboTKy. ApMaTypHBI KapKac, OUMIIEHHBIN OT 0€TOHa Ha
CHeNHMAbHBIX TUIOMIAIKAaX TepefaaeTcs Uisi cObITa B METallIo-
oM. [lomaBmive Kycku apMmaTypbl yepe3 KOJIOCHHKOBYIO pe-
LIETKY M3BJIEKAIOTCS] HABECHBIM 3JIeKTpoMarHuToM [IM-15.

st BropraHOTrO NpoOJeHuss 0eTOHA HCIONB3yeTCs Ie-
koBas npobmika CM/I-109, CM/I-108. Beixon ¢dpakuuii, co-
JepKamux Kycku a0 70 MM, HCIOJIb3YeTCs B JOPOXKHBIX TO-
KpbITUsX. JlanpHeliee apobiaeHne mponu3BOIUTCS B KOHYCHOM
npobuinke CMJI-27b ¢ Beinenenuem ¢pakmuii g0 5, 5-20, 20-40
MM. B TakoMm BHj€ MONy4YeHHBIE 3€pHA MPUMEHATH HELENIEeCco-
o0pa3Ho, HeoOXoaMMa TEPMOMEXAaHHYECKash aKTHUBAIUS C IIe-
JBI0 BOCCTAaHOBJICHHMSI THJPABIMYECKOM aKTHUBHOCTU. Eciu
HMMETH €IlIe MOMOJIbHYI0 YCTAHOBKY IOCJI€ aKTUBALUU, TO MOX-
HO TIOJIHOCTBIO 3aMEHUTH LIEMEHT B CTPOUTENIbHBIX PACTBOPAX, a
B 0eToHaX pacxo[ 1eMenTa cHmxkaetcs 10 40-60%.

Hcnonbp3oBanue NbUIM [IEMEHTHBIX 3aBOJIOB

[Ipu npousBoACTBE MOPTIAHALIEMEHTa O0OpasyeTcs
LIEMEHTHAs] TbUIb, KOTOPYIO MOHO HCIOJIb30BaTh MpHU
MIPOU3BOJICTBE CTPOUTENIbHBIX MaTepHayoB. LleMeHTHON mbuIn
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CTOUT B MPECCOBAHUU CMECH IJIACTMACCOBBIX OTXOJIOB U MECKA,
B34ThIX B cOOTBETCTBUH 1:1. [lecok mpocenBaroT, HarpeBaroT 10
500°C, mo0aBIsAIOT K CMECH OTXOJbI ITOJMATUICHA U IIOJIUCTU-
poua, cMemuBaroT npu temmneparype 150°C B Teuenue 25 MuH,
3aTeM MOJYYEHHYIO MacCy MPECCYIOT.

[To aHAIOrMYHON TEXHOJIOTUU TMOJIYYArOT MaTepHaNIbl U3
MJJACTMACCOBBIX OTXOJIOB B CMECH C MEJIOM, CTEKJIOBOJIOKHOM,
acOecToM W JPYTMMHU MUHEpaJIbHBIMH HamoJHUTENsIMU. Bce
KOMIIOHEHTHI B TeueHHe 2 yacoB nojcymusaior npu 120°C, 3a-
TeM MX IIacTHGUUUPYIOT B cmecutene mpu 250-300°C B Teue-
aue 15 muH, Beirpyxator npu 180°C B popmy u npeccyror. [To-
JydeHHbIe KOMIIO3ULIUU 00JIaZJal0T XOPOLIUMHU MPOYHOCTHBIMU
MOKa3aTeJIsIMU U BBICOKOM CTOMKOCTBIO U MUCTHUPAHUIO, UTO IO-
3BOJISIET MCIOJIb30BATh X MPU M3TOTOBJICHUHU TUIUT JIJIS TTOJIOB.
Jlis ynydnieHus BHEIIHETO BUAA W3JENHNA TPU CMEIIUBAHUU
NO0aBJISIOT TaKKe MUTMEHTHI, KaK OKCHJBI JKeJle3a U XpoMma
KEINThIA KPOH, TUOKCHUJI TUTAHA.

Taxxe crmocoOOM MOTyUYEHUsS] CTPOUTENIBHBIX MAaTEPUAJIOB
C IPUMEHEHUEM OTXOJIOB SIBJISIETCS pACILIaBJICHUE MOJIUMEPOB C
MOCJEAYIOIUM CMEIIMBAaHUEM HMX C LEMEHTOM, pPa3MBKON B
GOpMBI U OXJXKICHHEM. OJTH W3JeNus 001aNaloT BBICOKOMN
IJIOTHOCTBIO U CTOMKOCTBIO MPOTHUB FOPEHUSI.

Hcnons3oBanue 6eToHOIOMA

Hcrounnkamu mnonydyeHus OETOHOIOMA SIBISIOTCA: pas-
OOopKa CTapbIX COOPHBIX OCTOHHBIX M >KEIe300€TOHHBIX KOHCT-
pyKuuii; Opak Ha IPOU3BOJICTBE; CTUXHITHBIC O€ICTBUS (3eMIIe-
TPSICEHMsI, yparaHsl U T.I.

OnHMM U3 BaXXKHEHIIUX PE3€PBOB MaTEPUATIBLHBIX U dHEP-
TeTHYECKUX PECYPCOB B 00JIACTH CTPOUTEITHLHOU MHIYCTPUU SIB-
JIieTCsl BOBJICUEHUE OTXOJIOB OT HEKOHJIUIIMOHHOTO OETOHa U
xKene300eToHa ¢ LeNbl0 00ecTIeYeHUsI IPUHINIIA OE30TXOIHOTO
npou3BoAcTBa. [y aToro TpedyeTcs pa3paboTaTh BBICOKOME-
XaHU3UPOBAHHYIO JIMHUIO TIO MEepepadOTKe HEKOHIUIIMOHHOTO
0eToHa U Kene300eToHa.
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[Tpogomxenne Taduuib 1.

TBep- | KpynHblii  KaMeHb,
nple | mebeHp, IECKH-OC-
TaTKU TOCJIE BBIILE-
JaYMBaHUsA, cemapa-
LUN U OTMYYHUBaHUS.
ITopomku — ocaxnae-
HHas MbLIb, MPOIY-
KTl  CaMOIIPOU3BO-
JBHOTO pacchIlaHus
KPYIHBIX KYCKOB.
0) oOpa3o- | I'a3er | ['a3el, cmech Ta30B,
BaBILIHUCS BOJIIHOM map
npu temie- | XXua- | PactBopsl, CMECh
parypax, KME | ra3oB, BOASHOM map,
BBI3BaBLINX napora3oBasi CMeCh
IoJIHOC WIM | TBep- | KpynHbli  KaMeHb,
JaCTHYIHOE nple | meOeHsb, IECKU,
pacruiaBJe- MTOPOIIIKH,
HUE U3MeTbYCHHAS
OCAKJECHHAsI bLIb
B) o0Opaso- | XKun- | PactBopbl, 1mImamsl,
BaBILIMECS KHE | Tpsi3H, CYCIIEH3UH
ocaxnaeHu- | Teep- | KpynHelii  kaMmeHs,
€M H3 pac- | nple | meOeHb, TMOPOIIKH,
TBOPOB U3MENbUYCHHAS

OCaXJCHHas ITbIJIb




[Tponomkenne Tabauisr 1

B | IIponyk- - I'a3bl l'aze, cmech
ThI, 00pa- rasos,
30BaB- BOJSIHOM map
muecs B Kunkue | PacTtBOpsbl,
pe3yibTa- SIMYJIbCHUH,
Te  UIH- CYCIIEH3UH
TEJILHOTO
XpaHEeHUs
B OTBaJIax

Teepnsie | llleOenb,
IIECKH,
IIOPOLIKH

OoraTeix pya 0ombIIre 00bEMBI TPOU3BOACTB MPUBOIAT K
00pa30BaHUIO OTBAJIOB, YTO IMOPOXKAAET MPOOJIEMy HCIIONIb30-
BaHMSA OTXOJOB (JOMEHHBIC IIIAKH, 30761 M IUIAKH TBEPIOTO
TOIIMBa, (hocorurc u T.1.)

KomrurekcHOE HCIOTb30BaHNE MECTHBIX BYJIKAHUYECKUX
MOPOJI, OTXOJIOB TOPHO-000TaTUTENBHBIX (PaOPUK U BCKPHILI-
HBIX IOPOJ

Pacnipoctpanenue HanOosiee BaXXKHBIX MHHEPAJIOB B 3€M-
HOM Kope 1o bensHkuHy npuBoauTcs (B %) HUXKeE:

[ToneBbie mmaTsl 55
OpTOo- 1 METaCUIIMKATHI 15
Kgapig 12
Cmona 3
MarseTur ¥ JIp. OKUCIBI Kelle3a 3
I'muner 1,5
Kanpur 1,5
Homomur 1,0
Amnarturt u ap. pochats 0,7
[Tuput u ap. cynbpuast 0,3
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CTapeHHue.

W3meHsst cocTtaB OUTYMHO-PE3MHOBOTO BSIKYILETO, BUJ
HaToJHUTENEH u crnoco0 00pabOTKHM MOXXKHO M3TrOTaBIMBATH B
BUJIE PYJIOHHOTO MaTepuasa, KPOBEIbHBIX IUIMTOK WU THIIPO-
H30JSIHMOHHOM MACTHKH.

PynonHbI# 13071 — 6€30CHOBHBIN MaTepHall, 00J1a 1At
BBICOKOW BOJIO- U THUJIOCTOMKOCTBIO, a TakxkKe Je(opMaTUBHON
crocoOHOCTRIO. M3 ucTa u30ma BeIpyOarOT KPOBEIbHBIE TUTHT-
KH.

bnu3kuM Kk u30iy 1o cBOWMCTBaM siBiseTcss Opuzon. Ero
M3TOTABIMBAIOT BAIBIIEBAHUEM M MOCIEAYIONUM KallaHIAPUPO-
BaHHEM cMecH He(TIHOro OWTyMa ApOOJICHOH pEe3MHOBOU
KPOIIIKH acOECTOBOTO BOJIOKHA U IUIACTH(HUKATOPA.

bpuzon moapazaensror Ha ABe Mapku: cpeaHeit (Op-c) u
MOBBIIIEHHON MpoyHOCTH (Op-11). [1epBbIil MPUMEHSIOT MpH pa-
Ooueii Temneparype 5-30°C, a Bropoit 20-25°C.

butyMHO-pe3nHOBBIE MaTepHanbl BBITYCKAIOT TaKXke B
BUJIE TMOPHUCTHIX KTYTOB U MOJOC (TOPOU30J) Ui TepMeTh3a-
MU CTHIKOB KOHCTPYKIMH, a TaKKe KaK MPUKICHBAIOIINE U
M30JISIIIMOHHBIE MAacTHKU. V3011 U OpHU30J1 MPUMEHSIOT ISl THI-
POMBOJISIUYU TTOABALHBIX dTAXEH 3JaHUH, TOJ3eMHBIX TPyOo-
MIPOBOJIOB M IPYTHUX COOPYKEHUH, OaCCEHHOB, aHTUKOPPO3HUOH-
HOM 3allUThl U YCTPOUCTBA KPOBIIU.

[TepcrieKTUBHBIM CTIOCOOOM YTUIM3ALUU OTXO/I0B MOJIHO-
1e(UHOB, KaK M JPYTUX TEPMOIUTIACTOB, SIBJISETCS WX MOBTOPHAS
nepepaboTKa, OTXOIbl MPEABAPUTENBHO COPTUPYIOT OT HHO-
POIHBIX BKIIOUEHHH, a 3aTe€M IOJBEPraioT U3MEIbUYCHUIO, ar-
JoMepanuu U rpanyisiud. M3 rpaHynisaTa moinydaroT paziny-
HBIC U3JICTHS, B T. 4. CTPOUTEILHOTO HA3HAYCHUSI.

BropuuHoe chIph€ 11€51€c000pa3HO BBOAUTH B IMOJIHMEp-
Hble KOMIO3UIMU B konudectBe 10 40-50% mnepBUYHOTO BMe-
cTe ¢ IutacTu(UKaTOpaMy, HAMOJHUTENISIMU M CTaOHIN3aTopa-
MHU.

OauH U3 METOAOB MOJYYEHHUS CTPOUTENBHBIX IUIUT CO-
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BaHus okoso 700-750kr pe3unsl, 130-150 kr XxuMuyeckux Bo-
70KOH ¥ 30-40kr cTanu.

W3HolIeHHbIE MIMHBI YaCTUYHO MPUMEHSIOT ISl OTpax-
JIEHUW Ha JOporax, 3alluThl TOOEPEkKbs PEK M MOpEH OT pas-
pYILIECHHUS, PEJOXPAHEHUs OT YJIapOB CY/IO0B.

OcCHOBHBIM CITOCOOOM TIepepabOTKH aMOPTU3UPOBAHHBIX
IIUH U JIPYTUX OTXOJOB PE3UHBbI sIBisieTcsl pereHepauus. [Ipu-
MeHeHue 1 T. pereHepata SKOHOMHUT O0K0J0 500 Kr cMHTeTHYe-
CKOro Kayudyka. Perenepar mosry4aror O4MCTKOM U3HOCUBILIUXCS
PE3UHOBBIX M3JCJHI C MOMOIIBI KUCIOT U LIEI0YeH, HarpeBa
Y BBeJIeHUs 100aBOK msiruuteneid. CTapyro pe3nHy oObIYHO U3-
MEJIbYaIOT B KPOILIKY C YacTUIAMU /10 1,5 MM WJIM MeJbYe.

OtpaboTaHHYIO0 pE3WHY TNPUMEHSIOT B TIPOU3BOJICTBE
TUJIPOU3OJISIIMOHHBIX CTPOUTENBHBIX MaTEepHalioB, MaTEPHAIOB
JUTsI TIOJIOB, KJI€EB, MACTUK U TEPMETHKOB.

I'maponzonsuronusle Matepuansl thna “M3oma” wusro-
TaBIUBAIOT HA OWTYMHO-PE3WHOBBIX BSDKYIIUX MaTepHasax,
pereHepanueil U AeByJIKaHU3AMENH N3HOMIEHHOW PE3UHBI, B OC-
HOBHOM CTapbIX aBTOIMOKPBIIIEK, COBMECTHO ¢ OMTYMOM U TIO-
clenyrome miactTudukauen.

Ha mpousBoacTBO H307a €XEroAHO PACXOAYETCS MpH-
MepHO 40 ThIC. T. M3HOLICHHBIX aBTOMOKphImEK. [Ipu 3TOM
MIPOM3BOJICTBEHHBIN MPOIECC 3aKIIOUACS B APOOJICHUU H3HO-
IIEHHOM pe3UHbI Ha IIWHOPE3KaX U MOJIOTKOBBIX IPOOHIIKAX, 10
9JacTHIl pa3MepoM He Oosee | MM, pereHepaluu pe3uHbl B CMe-
CHTENE IJIaBJIEHHU €€ ¢ GuTyMoM npu Temmeparype 170-180°C
1 00paboTKe OUTYMHO-PE3MHOBOM CMECH Ha BaJibIax JI0 MOJY-
YEHUsI OTHOPOAHOM TIIACTUYHON MaCCHI.

buTyMHO-pe3MHOBbBIE BSDKYUIUME OTJIMYAIOTCS OT HMCXOJ-
HBIX OWTYMOB MOBBIIIEHHOW 3JIACTUYHOCTHIO, TEMIIEPATypOit
pa3MsTryeHus, MPOYHOCTHIO U JOJTOBEYHOCThIO. [Ipu cooTHo-
IIEHUHW PE3UHBI U OMTyMa 1:1 377aCTUYHOCTh yBETMYUBAETCS B 3
paza, comnportusieHue paspeiBy 10 0,8 MIla. Temneparypa
xpynkoctu camkaercs 10 (-20°C), npenorspamaercs ObICTpoe
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lanut u ap. xn0puIsI 0,3

®dnroopurt u ap. Gropuast 0,2

XHUMHUUYECKUI U MUHEPAJIOTHYECKUN COCTaB 36MHOM KOPBI,
MIPUBE/ICHHBIN BBIIE, BHIYUCIIEH, UCXO/AS U3 YCIOBHOM TOJIIU-
Hbl ee, B 16xkM. Ilpu Takol TodIIMHE OCagO4YHBIE MOPOJIBI CO-
CTaBAT OK0JIO 5%, a Ha JOJII0 MarMaTUYECKUX MOPOJ MPUIETCS
95%. Jlns npOMBILUIEHHBIX LEJIEH HUCIIONB3YIOTCS MOKa BEpX-
HHUE CJIOW 3€MHOM KOpBI (MeHee 3KM), 4TO CYIIECTBEHHO H3Me-
HSET COOTHOIICHHE OKUCIIOB U MUHEPAJIOB 33 CUET MOBBIIICHUS
JIOJIU OCAJI0YHBIX TOPHBIX MMOpoA. Tem He MeHee, MOKHO OTMe-
TUTb, YTO TOJIEBBIC LLITATHI U JPYTUE aTIOMOCUIIUKATHI, a TAKXKE
Mar"uiicoziepxaiiye MHUHEpaJbl €llle HEeJOCTaTOYHO OCBOEHBI,
OCOOCHHO II0 CPaBHEHHWIO C TJaBHEHIIMMU MHHEpaTaMH Oca-
JIOYHBIX TOPHBIX MOPO/I.

PaccmotpuM B KadecTBe mpUMepa KOMIUIEKCHOE HUCTIONb-
30BaHUE MEPIUTOBBIX Mopoa Myxop-TaauHCKOTO MECTOpOXK-
nenus PecyOnuku Bypsitus.

[lepnuT-3T0 Pa3HOBUAHOCTH BYJIKAHHMYECKOTO BOJOCO-
JIEPIKaILEro CTEKJa, U3BEPKEHHAsi TOpHAs MOPOJa TEMHO 3eJe-
HOTO, TEMHO CEpPOro, MHOT/Ia TEMHO KpPAacHOTO LIBETA C PEexKy-
UM U3JIOMOM.

Oxkomno 1 miH. 200 TBIC. KyOOMETPOB MEPIUTOB OOHAPY-
*eHo Ha Myxop -TanmuackoMm MecTopoxaeHuu B bypsaruu.

B naGopatopun NpKyTCKaTIOMHUHCTPOST yTOYHEH XHMH-
YeCKHii COCTaB 3a0aliKaIbCKUX MepinuToB. B Hero Bxomat: 68%
okHucH KpemHus, 16% okucu amomunus, 8,7% menoueit, 6%
XAMUYECKH CBI3aHHOM BOJBI, 0KOJIO 1% OKHCH Kejie3a U JOIU
MPOLIEHTOB OKHMCIIOB MarHus U Kajblus. [lepautsl cogepxat 1o
8% XUMHUYECKH CBSI3aHHOM BOJBI, 0OcuauaHel - 10 1%, Omaro-
Japs HAIMYUI0 XMMHYECKH CBS3aHHON BOJBI MEPIUTOBBIE TO-
POJIBI CIOCOOHBI BCITYYHBATHCS.

B nmabGopaTopHBIX YCIOBUAX CHIPON MEPJIUT, pa3apoOsieH-
HBI Ha [eOCHb, OKOJIO YETBEPTH Yaca MPOCYIIMBACTCS TPHU
temnepatype 300 —350°C B My denbHO# Tieun. [locie aToro ero
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B TeueHue 35-50 cexyHJ O0OXMraroT BO BpallaloLIeiics Meyn
npu 1140-1170C°. Tocie Takoit 06paGOTKH MOTYYAETCS OYCHb
JETKUI OeNblii ¥ CepoBaTO-OCNbIii  MaTepuan CpemHss TUIOT-
HOCTb Bcmy4yeHHOro mnepiuta 430-530 KI/M°, HACBITTHAS IUIOT-
HOCTh meOHs 250-270 kr/m’, mepauroBoro mecka 160-185
KI/M°. 3aMETHM, 9TO TOJIBKO MpU YKa3aHHOM TeMmIieparype 3a-
0aliKaJbCKHI MEPIUT XOPOIIO BCITyYHUBACTCS MPH 0oJiee BHICO-
KOW OH TUTaBUTCS, TIpH 00JIee HU3KOH BCITYYHBACTCS TIJI0XO.

UccnenoBanusiMu yCcTaHOBJIEHA BO3MOKHOCTD MOJTYUEHUS
Ha 0a3e BCIIyYEHHBIX IMEPJIUTOB CIEAYIOIUX OETOHOB: KOHCT-
PYKILMOHHOTO €O cpefHell mioTHocThio 1500 Kr/M® 1 IIPOYHO-
CcTbI0O Ha cxatue Oosee 15 Mlla; TemIOU30ISAIIMOHHO-
KOHCTPYKLUHMOHHOTO CO CpeAHell mioTHocThio a0 500 KO/MC, |
MPOYHOCTHIO Ha cxaTue Menee 3,5 MIla, Kpome Toro, monyue-
HbI CBEPXJIETKUE MEPIUTOBBIE PACTBOPHI JIJISl AKyCTUUYECKUX OT-
HE3alIUTHBIX U TEIUVIOM30JISIIIMOHHBIX MTYKaTypOK U, IPUMEHe-
HUE TIEPJIIUTOBBIX 3ACHINOK JJIs1 YTEIUICHUS] KPOBJIH.

Ha ocnoBe creknoBugHoro nepiura a0 20% mnoiryyaroT
MOPTIAH/IIIEMEHT ¢ aKTUBHOW MUHEPAITBHOW JOOABKOH, MyIIIO-
JIAHOBBIM MOPTIAHALIEMEHT C COAEpXKaHHEM aKTUBHONW MHHE-
panpHOU 00aBKku cBbime 20%, BSDKyIIHE HU3KOM BOIONOTPEO-
HOCTH, M3BECTKOBO-TIEPJIUTOBBIE BSKYILWE, MIETOYHBIE BSIKY-
1IMe, Kak ChIpb€BOM KOMIIOHEHT JIS MOJyYeHUs MOpTIaHALe-
MEHTa, a TaKKe JUJIsl IOJyYeHUs] BCIyYEHHOTO IepiuTa u 0apo-
TenuTa. bapoTenuT —Ierkui 3amoHUTENb, KOTOPBIN I10JIy4aroT
B OapokaMepax IpU MOBBIIICHHOM JAaBJICHUU U HU3KUX TEMIIe-
paTypax, marepuan JOBOAST JI0 MUPOIUIACTHYECKOTO COCTOS-
HUS, 3aT€M JIaBJIeHHE COpPACHIBAIOT 10 aTMOC(EPHOrO0 U B pe-
3yJbTaTe PE3KOT0 CHUKEHUS JABJICHUS POUCXOIUT BCITyUHBa-
Hue. bapoTenuT mo3BoJsSeT MONy4YUTh JIETKUE OETOHBI CO Cpell-
Heil wioTHOCTBI0 700-750 Kr/M°, B OT/IHYHE OT BCIIy4YEHHOT'O
MepynTa, Ha OCHOBE KOTOPOTO MOYKHO MOJTYYHUTh JETKU OETOH
¢ mroTHOCTBI0 1000-1100 Kr/M. CTEKIOBHIHBIN MIEPJIUT SBJIS-
€TCsl ChIpbeM JJIsi IMPOU3BOJACTBA MEHOCTEKJIA, CTEKJIOBOJIOKHA,
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abpasuB —JIs1 U3TOTOBJICHHS HAXKIaYHOW OyMaru u Kak KOMIIO-
HEHT ri1a3ypei.

B kepamuueckoM TpOU3BOACTBE OTXOJbI BO3HHKAIOT Ha
Pa3IMYHBIX CTaIUAX TEXHOJOrHueckoro mporecca. Cymmib-
HBI Opak mociie HeOOXOAUMOTO M3MENBYCHHS CITYKUT T00aB-
KOH IJIS CHWJKEHHUS BJIAXKHOCTH MCXOIHOW IMXTHI. boWl rimHg-
HOT'O KHUpIHMYa UCIONB3yeTCs Mocie ApoOIeHus, KaKk mebeHb B
00IIEeCTPOUTENBHBIX pa00TaxX W MPU U3TOTOBJICHUU OOJIErdeH-
HOTO OeToHa.

Kuprinunerii medeHb UMeeT HachIHYI0 TIOTHOCTH 800-
900 Kr/M’, Ha HeM MOXHO MONyYaTh OETOHBI CO CPEIHEH ILIOT-
HocThio 1800-2000kr/M, T.¢. Ha 20% JIeT4e, YeM Ha OOBIYHBIX
TSDKENIBIX 3arloJIHUTENsX. [IpuMeHeHHe KUPIUYHOTO IeOHS
3 PEeKTUBHO 11 M3TOTOBIICHUS KPYIMHOIOPHUCTHIX OETOHHBIX
6JI0KOB CpeIHEil IIOTHOCTBIO 10 1400 Kkr/M’.

B mpowmsBoacTBe dacagHOW KepamMHKH, OOJIUIIOBOYHBIX
(dacagHBIX TUTMTOK, CAHUTAPHO-CTPOUTENBHBIX H3ACTUN KHUP-
MUYHBIA OOW MPUMEHSIIOT B COCTaBE KEPAMUYECKUX IIUXT, KaK
IaMoT I 00OTaIleHUs] MacC M YIy4IleHUs CBOMCTB TOTOBOM
MIPOYKITHH.

3HAYUTENbHOE KOJMYECTBO OTXOJOB B BHJIE HEIOXKEra
oOpa3zyercs npu nojlydeHuu arionopura. Hemoxker Bo3Bpaiia-
10T Ha CIIEKATENIbHBIE MAIIUHBI, YTO CITIOCOOCTBYET MOBBILICHUIO
ra3onpoOHUIIAEMOCTH HIMXTHI, a TaKXe YJYYIIEeHUIO Tpoliecca
arJioMepaIu CTPYKTYphI arJIONIOPUTa U €r0 Ka4ecTBa.

Ilpumenenue 6mopuyH020 NOIUMEPHO2O0 CbIPLA.

Marepuansl Ha OCHOBE U3HOIICHHOW PE3UHBI.

K gnciy ocobeHHO pacnpocTpaHEHHBIX MOJIUMEPHBIX OT-
XOJIOB OTHOCSATCS OTPaOOTaHHBIC PE3WHOBBIC U3CIHUS TaKHe,
KaK KOHBeHepHas JeHTa, IUIaHTH, U3HOUICHHbIE aBTOMOOMIIb-
HbIC, ABUAIMOHHBIC U IPYTHE ITUHBL.

[Tpy KOMIJIEKCHOM HCIIOJIb30BAHUU TOJHMEPHBIX MaTe-
pHUAJIOB U MeTalljia, COACPKAIIUXCS B U3HOIICHHBIX IIMHAX, U3
IT 3TUX OTXO0JI0B MOKHO BBIACIUTH JUIsl IOBTOPHOT'O HUCIOJIb30-
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Hcnonb3oBanue 1 ThiC. TOHH CTEKJIO00S B MIPOU3BOJICTBE CTEK-
JIOM3Iennii BEICBOOOXIaeT 1.25ThIC. TOHH KOHIUIIMOHHOIO CBI-
ppsi. VI3 0TXO10B JINCTOBOIO OKOHHOT'O CTEKJIA MOJIY4YaroT CTEK-
JISHHYIO SMaJMpOBaHHYIO IIUTKY. [Ipy 3TOM cTekio pexxyT Ha
wMTKH pazmepoM 150x150 mm wim 150x75 MM, HOKpBIBaOT
SMaNbl0 ¥ HANpaBISAIOT B N€4b. DMallb U3TOTaBIMBAIOT U3 TH-
TaHOBBIX PYJ C 100aBKOW KepaMHUECKHX KPaCOK MPHU TeMIepa-
Type 750-800C° , smanb pacIuiaBisieTcs, U CIEKaeTcsl C Mo-
BEPXHOCTBIO CTEKIIA.

N3 mopomika crekoapHOTO 0051 C Tra3000pa3oBaTeNIsIMU
criekanmeM mpu 800-900C° monywaror oxuH u3 HanGomee -
(EeKTUBHBIX TEIJIOU3OJSIMOHHBIX MaTepHaioB —TIEHOCTEKIIO.
[Tnutel 1 OJOKM M3 MEHOCTEKJIAa MMEIOT CPEIHIOI0 IJIOTHOCTh
100-300kr/m°, TemmonpoBogrocts — 0,09-0, 1BT/M*rp 1 mpeern
npoyHocty npu cxaruu 0,5-3MIla . IIpu onnHakoBoil cpenHen
IUIOTHOCTHU TEHOCTEKIIO MOYTH B 3 pa3a mpovHee siuencToro oe-
TOHA. Y TMEHOCTEKIa OOBIYHOIO COCTaBa TEMIIEPATYpPOCTOM-
KocTh cocrasiser 300-400, a y Gecmenogroro 800-1000°C
3TOT Marepuajg MOXKHO NPUMEHSTh KaK TEIUIOU30JISIUOHHBIN
JUIS TETUJIOBBIX CeTel, B KOHCTPYKIUAX XOJIOAUILHUKOB Cy1ax —
pedprxeparopax, XUMHYECKUX (HIbTPax.

Ha ocHoBe 605 TapHOTO U CTPOUTEIHHOTO CTEKJIA pas3pa-
00TaH HOBBIY BHJI MIOPUCTOTO 3AMOTHHUTENS - TPaHyJIUPOBAHHOE
neHocTeks0. Pacxon yclioBHOro TOIuiMBa Ha MPOM3BOJICTBO
ATOro Marepuaia Mo4TH B 2 pa3a MEHbIIIE, YeM Ha MPOU3BOJCT-
BO Kepam3uTa. TeXHOJOrH4eCKUil Mpolecc MpoOUu3BOJICTBA Ipa-
HYJINPDOBAHHOTO IIEHOCTEKJIA 3aKJIIOYaeTCs B CIEAYIOLIEM:
CTEKJIO00W MPOMBIBAIOT, YAANSIOT M3 HEro MeTaNInYecKue
BKJIFOUEHUSI, IPOOSAT O YACTHUIl, HE MPEBBIMIAIONINX 25 MM, a
3aTeM HaIpaBIIAIOT Ha COBMECTHBIN IIOMOJ U MIEpEMEINBaHUE C
ra3oo0pasoBareieM 1 KapOOKCHMETHIIIISIUTIOIO30H.

butoe cTeks10 NPUMEHAIOT TaK)Ke KaK JEKOPATUBHBIN Ma-
Tepuaa B LIBETHBIX IITYKaTypKaX, MOJOTbIE CTEKOJbHBIE OTXO-
ZIbl MOKHO HCIIOJIb30BaTh, KaK MPHUCHINKY 110 MACJISIHON Kpacke,
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Kak 100aBKa-IJIaBeHb B KEPAMUYECKHE MaTepHAIIbI
Ha ocHoBe BCIy4eHHOro HepiuTa MoJy4aioT 00KUTOBbIE
1 0e300KUTOBBIE TETUIOM3OJIALMOHHBIE MaTepuaibl. K 6e300-
KUTOBBIM TETJIOM3OJSIUOHHBIM MaTepuaiaM OTHOCSTCs: Ou-
TYMOIIEPJIUT, MEPIUTOLEMEHTHBIC, CHIMKATONEPIIUT, (HEeHOIo-
neput, nepantodocdoreneBbie, MEPIUTOIIACTOCTOH U Ip.; K
00KUT'OBBIM OTHOCSITCSL TI€PIUTOIIAMOTHBIE, KEpPaMOIEpJIUT-
HbIE, epauTodochaTHbIC, IEPIUTOBBIN JETKOBEC.
ComyTCTBYIOIINE MEPIUTOBBIE TOPOJIBI —3TO TY(BI, (enb-
3UTHI, JUMAPUTHI, OOCUANAHBI, OTINYAIOIIHUECS OT NEPIUTOB HE
CTOJIBKO XMMHYECKHM COCTAaBOM, CKOJIBKO CTENEHbIO KpUCTaJl-
JUYHOCTH WM COJIEP’KaHUEM CTEKJIIOBUAHON (pa3bl, TaK MEPIUT
congepxut 70-98% crexnodassl, pens3ut 20-40%, TUMApUTHI
0-5%. N3  comyrcTByrommx  MOpoa MO IIEJIOYHO-
THJIPOTEPMAIIEHONW TEXHOJIOTHH TOJIyYalOT KaHO3HUT (IIPOMEXKY-
TOYHBIM TPOAYKT AJii MPOU3BOJACTBA XPYCTalsl), UCKYCCTBEH-
HBIE LIEOJUTHI, KApOOCUIIMKAT, UCTIONb3YEeMOE KaK HAIOJIHUTENb
Oymaru, J1aKoB, KpacoK), HATPUEBOE U KAIMEBOE JKUIKOE CTEK-
70, METacWJHMKaT HaTpHus, UCHOJb3yeMoe Kak OTOenuBaTelb
OyMaru, B TEKCTUJILHOW MPOMBIIIJICHHOCTH M KaK 3aTBOPUTEIH
HIETIOYHBIX BSDKYIIMX COIMYTCTBYIOIIME IEPIUTOBBIE MOPOIbBI
MOTYT HCIIOJIb30BAThCS KaK 3alOJHUTENN JJIsl MOTYUYEeHHs JIeT-
KUX OETOHOB, BHUTPA3UTOBBIA TPaBHii, ILEIOYHBIC BSIKYIIHE,
MUHepajbHas BaTa U T.J.
Hcnonvzosanue 8yikaHu4eckux wiakos.
Bynkanuueckue 1mujiakyd — Chlllydyrne U 00JOMOYHBIE TO-
pOABI IOPUCTOM HO3APEBATOM CTPYKTYpPHI U3 BYJIKAHUYECKOIO
CTEKJIa OCHOBHOI'O JTUOO CPETHEro COCTaBa C MPUMECHIO APYTUX
IIPOYKTOB BYJIKaHMYECKUX u3Bep:keHuil. Ha teppuropuu by-
patun umerotrcs Xypain-llakupckoe (3akaMeHCKUi palioH) U
TYHKHMHCKOE MECTOpOXKIECHHE BYJIKAHUYECKUX NUIaKoB. l[Ber
IIUIaKa TakK ke, KaKk U MeM3bl, U Tyda, OnpeAeseTcss ero XUMHU-
YEeCKHM COCTAaBOM: €CJIM IMpeodiafaeT OKCUI JKelle3a Haja ero
3aKUChIO, TO LIBET MOPOJIbI KPAacCHBIN, €cii Ha0O0OpOT, TO Yep-
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HBI. B 4epHBIX TOPOIaX MOXKET OBITh OJJUHAKOBOE KOJTUIECTBO
OKCHJIa M 3aKHCH KeJie3a.

HccenenoBanus 1oKa3aiy, YTO MOJIOTBIA BYJIKAHUYECKUN
IUTAK MPUIAET MEITKO3EPHUCTOMY IUIAKOOETOHY KapOCTONKHE
cBoiictaa (o 800°C).

Koaddumment pasmsardenuss Xypait-llakupckux 1ia-
KOB JIOCTaTOYHO BBICOK W Konebnercs B mpegenax 0,75-
0,81>0,75, uTo MO3BOJISICT UCITOJIB30BAaTh UX KaK B TEIJIOH30-
JSIUAOHHBIX, TaK U B KOHCTPYKIMOHHO-TEIJIOM3OJISILIMOHHBIX
OeToHax.

VcTHHHAS TUIOTHOCTH HUTakoB 2,7-2,8T/ M°, T.e. Takas
Ke, KaK y apMSHCKHX IIUTAKOB.

Bynkanudeckuii iak Kak 3amoJIHATENT, OETOHOB U pac-

TBOPOB

Bynkannueckue nuiaku BypsATuM yaOBIIETBOPSIIOT Tpe-
OOBaHUsM, MPEIBSIBISEMBIM K MPUPOIHBIM TMOPHUCTHIM 3aIl0JI-
HUTEJIAM JUIsI IETKUX OETOHOB .

HcnpiTanue mmaka, MOJIOTOrO 0 YAEIbHOM MOBEPXHO-
cti 2000-5000 cM?/r, HOKa3aII0 ero BBICOKYIO THIPABINYECKYIO
AKTUBHOCTb, B CBSI3M C YEM €I0 MOXKHO OTHOCHUTH HE K 3aI0JIHH-
TN, a K 1ieMeHTy. [IbuieBuIHbIe UIaKOBBIE YacTHIIbI B O€To-
HE UTPAlOT POJib aKTMBHOIN MUHepayibHOW 100aBku (AM/I), xu-
MHYECKOE B3aMMOJEHCTBHAE KOTOPOU C TMAPOKCHIOM KaJIbLIMS,
BBIJICJISIIOLIIUMCS TIPU TBEPAECHUU LEMEHTHOIO KJIEs, YBEJIUYH-
BAETCS C NOBBIIMICHHEM Temneparypsl. ClenoBaTenbHO, AJIs
[JIAKOOETOHOB, coaepxkamux AMJI, TerioBnaXHOCTHas 00pa-
6otka (TBO) nanbonee 3¢ dpexTunHa.

3aKaMEeHCKUE IUJIAKH CTOMKU MPOTHUB CUIUMKATHOTO U
KEJNe3ucToro pacnagoB. Kpome Toro, oHuM XxapakTepu3yroTcs
JIOCTaTOYHO BBICOKOW MOPO30CTOMKOCTBIO, IMO3BOJISIOLIEH IO-
Jy4aTh Ha UX OCHOBE 0eToHBI MapkH F 150 u BhImIe.

Vcanka jgerkux OCTOHOB OOJIbIIE, YEM TSKEIbIX, - 3TO
MOJIO’KEHHE CIIPABEIJIMBO U JIJIS IIJIAKOOETOHOB, YTO OOBACHS-
€TCsl TIOBBIIIICHHON J1e(OpPMATHBHOCTHIO MMOPHUCTHIX 3AIOTHHUTE-
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HOBOM IIEMEHTE U APYrUX BHAAX [IEMEHTA OJIMHAKOBA.
H3roroBieHre OETOHHBIX U KEJIE300€ TOHHBIX M3IEIIHNIA.

JlaHHbBIE CBUIETENBCTBYIOT O BO3MOXXHOCTH M3TOTOBJIE-
HUS OCTOHHBIX M3ENUN U3 HeGeTmHOBOro 1eMenTa Mapku 400
IIpY NIPOTIAPUBAHUU B TeueHue 14 .

[TpoyHOCTHBIE MTOKA3aTeIH, ONPEACICHHbIE P U3rOTOB-
JIeHUH 4YacTeil konoxamnes u3 Oetona mapku 200 HA OCHOBE He-
(dhenunoBOTO IeMeHTa Mapku 400 CBUACTENBCTBYIOT O BO3MOXK-
HOCTH HW3TOTOBJICHHSI OCTOHHBIX W3JENHA W3 HE(ETHHOBOTO
nemenTa. M3genust nponapuBayiuch 1o pexxumam 3+2+3+2 gy u
3+2+4+2 4. beroHHas cMech MMeNa COCTaB: LIEMEHT - 435
Ko/ ; BomomeMeHTHOe oTHomeHue - 0,39-0,42; mecuaHo-
rpaBuitHas cmechb - 1156 KF/M3; mebens - 737 kr/m°. Boicokwuii
pacxon 1eMeHTa ObUl BbI3BaH HEOOXOIMMOCTHIO MOJIYYHUTh
100%-Hy!0 IPOYHOCTH HA CXATHE Cpasy XKe IMocie MponapuBa-
HUS U3IETIUHN.

B pesynbraTe mpoBeNeHHBIX HCIBITAHUA ObLIa YCTaHOB-
JIeHa BO3MOKHOCTH TosrydeHusi 6etona mapku 300 mpu conep-
xaHuu 1iama B nemente 30% (mapku nementa 400-500) u Ge-
toHa Mapok 200 u 300 npu coaepxxanuu nviama 40-60 % (map-
ku 1iemenTa 300 u 400).

Jleknus 7
Ipumenenue cmeKkoIbHbIX U KEPAMUYECKUX OMXO0O08.

OCHOBHBIM HAINpPaBICHUEM YTUIU3AIUU CTEKOJIBHOTO 005
SBJISIETCS. BO3BPAT €r0 B TEXHHUYECKUN MPOIECC MPOU3BOJICTBA
CTEKJIa.

Jlo mocTyIieH!sT B CTEKJIOBAPEHHBIE TEUN CTEKI000# Oc-
BOOOXKIaeTCs OT METAUIMYECKUX BKJIIOUEHHH, 00pabaThiBaeTcs
B MOeuHOM Oapabane u coptupyetcsi. Ce0ecTOMMOCTh CTEKIIO-
MAaccChl U3 CTEKII000s B 6 pa3 HIDKE, YeM U3 KBapIIEBOTO TECKa.

Ctexno00i MOKET MPUMEHSTHCS C IEIbI0 SKOHOMUU Jie-
(UIUTHBIX CBHIPHEBBIX MATEPUAJIOB IIUXTHl B IMPOU3BOJCTBE
HITANeIbHOr0 TEIUIO- U 3BYKOM3OJIALIMOHHOIO CTEKJIOBOJIOKHA.
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Tabmmna 6.

Conepxanne | Cpennsis | [Ipou- Bnax- Ycanka,
He(eIMHOBO- | MJIOT- HOCTh Ha | HOCTb, % | MM/TIOT.
ro nrjiamMa B HOCTb, c)KaTHe, M
nemenre, % Kr/M° Kre/em®

30 690 53 26 0,41

40 752 53 23 0,40

50 558 52 25 0,61

60 720 49 25 1,10

IIo OCHOBHBIM (PHU3HKO-MEXaHHUYECKUM XapaKTEPUCTUKAM
ra300eTOH Ha HE(PEIMHOBOM IIEMEHTE HE YCTYIaeT ra3o0eToHy
Ha nopTianaueMente Mapku 400. @U3MKO-MEXaHUYECKHUE TOKa-
3aTeNi - NMPOYHOCTh Ha cxXaTtue Ry, MPHU3MEHHas NPOYHOCTh
Ripusw. ¥ MOIYJIb yIPYyTrocTH E - HMEIOT cpenHue 3HaYEHUs, yc-
TAQHOBJICHHBIMM HOPMAaTUBHBIMU JOKYMEHTaMH.

[IpuroToBneHue CTPOUTEIBHBIX PACTBOPOB.

[TonOop coctaBa pacTBOpPOB Ha LIEMEHTE C COJAEPKAHHUEM
30-50% HedenuHOBOTO 1UTaMa MPOU3BOAUTCSA B COOTBETCTBHU C
“VKa3aHUsIMH II0 TPUTOTOBJICHHIO W IPUMEHEHHUIO CTPOUTENb-
HeIx pactBopoB” CH 290-84 u I'OCT 5802-86. IlonsuxHOCTB
pacTBOpoB cocrtaBisia 7-8 cM. Hopmbl pacxosa miemeHTa MapKu
300 asg CTPOMTENBHBIX PACTBOPOB COCTABISIIOT: Mapku 50-210
kr/M; 75-285-300 kr/m’; 100-355-370 kr/m’. [TpuroroBneHue
TOBApHOI'O PacTBOpa MPOM3BOJIMIIOCH C UCIOJIb30BAHUEM B Kaye-
CTBe TUIacTH(UKaTopa MOAMBUIBHOTO Iienoka. [lecok mmst u3ro-
TOBJICHUS PACTBOPA UMEINI MOAYJb KpynHOocTH Mkp.=1,3-2,1.

HedenunoBble ieMeHTh! B Bo3pacte 7 U 28 qHEH HOpMaib-
HOTO TBEpJCHMUs 00ECHEeUMBAIOT 3a/laHHYIO CTPOMTENIBHBIM pac-
TBOPOM MapKy.

Iement ¢ conepxanuem HedenuHoBoro nuiama 30-50%
Mapok 300 u 400 MOXET HPUMEHSTbCS JUIsl MPUTOTOBIICHUS
CTpPOUTEIBHBIX pacTBOpoB Mapok 50,75,100. BBenenue nnactu-
(GUKATOPOB yJIyYIIAaeT KadyeCTBO CTPOUTEIBHBIX PAacTBOPOB.
ITpo4yHOCTH PacTBOPHOIO IIBa B KUPIMMYHOM KJIagke Ha Hedenu-
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Jei, yMEHBIICHUEM BOJOCOJAEPKaHUs OeTOHA, KOHTPaKIHEH,
CaMOBaKyyMHUpPOBaHHEM, KapOOHHU3AUEH U TPOYUM.

OTX0/BI TOPHOAOOBIBAIOIIIEH TPOMBIIIIICHHOCTHHC-
MOJIb30BaHNE HU3KOCOPTHOTO XPHU30TUII acOecTa
Otxompl oOoramieHuss acOECTOBBIX pyH, B YHUCIO

KOTOPBIX BXOJUT YacTh COPTOBOro acbecra (6 m 7copTta),
SBIITIOTCSI ~ BBICOKOKAQYECTBEHHBIM  ChIpheM.  EsxeromHoe
0o0pa3oBaHWE TAaKUX OTXOJOB JOCTHUTaeT |,SMIIH.T. MpU ITOM
CO3/IAIOTCSI OYaru SKOJOTHMYECKOro 3arpsizHeHus. M3ydanachk
BO3MOXXHOCTh HCIIOJIb30BaHMSI TAaKOrO BHUAA MarHe3MalbHOTO
CBIPBSI B MIPOU3BOJICTBE TETUIOU30JIIIIMOHHBIX "
KOHCTPYKTHUBHBIX KEPaMHUYECKUX MaTepHalioB ISl TEIUIOBBIX
arperaTtoB MPOMBIIUICHHOCTH CTPOUTEIHHBIX MaTEPHAIIOB.

N3yyanace BO3MOKHOCTh HCIOJIB30BaHUS TAKOTO BHUA
Marfe3uaibHOTO ChIPhsI B IPOU3BOJICTBE TEIIOU30ISIIMOHHBIX
Y KOHCTPYKTHUBHBIX KEPAMUYECKUX MaTepUasoB JJIsl TEIUIOBBIX
arperaTtoB MPOMBIIUICHHOCTH CHIPbEBBIX MaTEPHAIIOB.

B Hacrosiiiee Bpemsi B MPOMBIIUIEHHOCTH CTPOUTENb-
HBIX MaTepUaIOB HCIHOIB3YIOTCS IIAMOTHBIC OTHEYTIOPHI U Te-
TJIOW30JIAIMS OOIIEero Ha3HA4YeHUs ¢ pabodeil TemMmeparypoi
ue soime 1300°C.

B pe3ynbpTaTe mpoBEeNEHHBIX HUCCIENOBAaHUN IMOJTy4YeHA
TETUIOU3OJISIIIUS ¥ KOHCTPYKIIMOHHAS KEpaMHUKa TOIYCYyXOro
MIPECCOBAHUS CO CIEAYIOINMHU XapaKTePUCTUKAMU: TUIOTHOCTh
0,8-1,6 T/M3, MPOYHOCTH Ipu cxkatuu 2,5-18 MIla, termnmonpo-
BozHocTh mpu 600°C 0,35-0,8 B1/M rpax, pabodast TemieparTy-
pa 1300°C. JIIs MIaMOTHBIX U3ACHUN: mIoTHOCTE 0,8-2,2 T/M3,
Rex =2,5-12,5Mna, temmonpoBoguocts 0,47-1,34 Br/mM*rpan.,
paboyas Temmeparypa 1250-1300°C 5ti HOBBIC MaTepUalIbl
npeaaraeTcsi IpUMEHATh B KauecTBe 3((HEKTUBHOTO 3aMEHHU-
TEJsI OTHEYNOPOB M TEIUIOM3OJISIIIAK IAMOTHOM TPYIIEI B 00-
KUTOBBIX arperatax KepaMHUYeCKUX U JIPYTUX MPOU3BOACTB C
pabounmu Temneparypamu 10 1300°C.
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Bckpwiunvle nopoovt — kak cvipbe
07151 NPOU3B00CMBA CIMPOUMETILHOU KePAMUKU

Kpucrannuueckue cinaHiupl — IJIOTHAs 2,69-2,73F/CM3,
npouHasi R.,=200 MIla. nopona, npencraBieHHas pa3HOBU/I-
HOCTSIMH KBapIl-OMOTHUTOBBIX CJIAHIIEB, a BBICOKOTIIMHO3EMU-
CTasi BCKpPBIIIHASI MOPOJa KAOJUHUT — TUIPOCITIOAUCTOTO CO-
CTaBa HU3KOIUIACTHYHAS (IJIACT. 6-7) COCTOUT B OCHOBHOM M3
KAOJIMHUTA, TUIPOCIIONBI M TeMaTHUTA.

Hcnonp30BaHre KPUCTATMYECKHUX CIAHIIEB B Kepamu-
YECKUX CMECSIX Ha OCHOBE JIETKOIJIaBKUX IJIMH MPUBOAMUT K
YMEHBILICHUIO (POPMOBOUHON BIAXHOCTH cMmecu 110 2-3,5% u
CHIDKEHUIO YCAJKU U YYyBCTBUTEIBHOCTH TJUHBI K CYIIKE.
OOxur npu t=950-1050° mokasan, 4To W3NENHE U3 pa3zpabo-
TaHHBIX COCTABOB MMEKT MPOYHOCTh Ha 45-50% Belmie, yem
UCXOJHBIC, U 1al0T BO3MOKHOCTh MOMYYUTh KUPIHUY C MapKOH
150-200.

BBenenne B KepaMHUYECKHE CMECH KPHUCTAJUTMUECKUX
CJIaHLIEB JAa€T BO3MOKHOCTH MOJy4aTh KEPAMUUYECKHE KaHAJIU-
3allMOHHBIE TPYOBI.

Jlyis mpoW3BOJCTBA KEPAMHUECKHUX IUIUTOK Ha OCHOBE
JIETKOIJIABKUX TJIMH JUIS TIOBBIIICHHS COACPIKAHUS B COCTaBe
cmecu ALOs, pacmpeHus TeMmIepaTypHOro MHTepBaja crie-
KaHUS U YMEHbIIEHUS nedopMaluu Mpu 00XKHUre BMECTO Je-
(UIUTHBIX KOMITOHEHTOB (KAaOJWHA, OTHEYIIOPHOW TJIMHBI)
BBOJISIT BBICOKOTJIMHO3EMHUCTYIO BCKPBIIITHYIO TIOPOTY.

Hcnonp3ys Takyro 100aBKy ymanoch MOJYy4HTh (acai-
Hble Kepamuueckue miuTku B=56,8%, Mp350, mnutku ans
nona B=0,5-1,9% nipu t=1050°C.

IKempy3uoHHbIL acbecmoyemenm
€ UCNOIBL308AHUEM OMX0008 0002aleHUs

['opHO-00OTaTUTENEHEIE KOMOHWHATHI €XETrOAHO cOpa-
CBIBAIOT B OTBAJIbl OTXO/bI 00OTAIlEHHUS KEJIE3HON PyIbl, KOTO-
pBIe, MOTYT OBITh UCTIOJIB30BAHBI B MIPOU3BOJICTBE IKCTPY3HUOH-
HOI'0 acOecToIeMEHTA.
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BEJIEHbI B TA0JIHIIE 5.

Tabmuna 5.
YcnoBHOE co- Pacxon [IpounocTs Ha cxkarue,
Jep>KaHue 1jiamMa | KIWHKepa, Kre/cm?
B IIeMeHTe, % Kr/M° ITocime ITocie BEI-
MpornapuBa- | JEPKKHU B
HUS 28 mHel
30 147,0 42-63 70-80
40 136,0 45-62 70-72
45 125,5 43-45 63-74
50 105,0 37-46 50-73
IukaneBckuii 178,5 55-65 70-80
MOPTIAHIIEMEHT

AHanu3 WCCIeNOBAaHUM IMOKA3bIBAET, YTO Ha HedemuHo-
BOM IIeMeHTe Tpu pacxone uementa 200-230 KI/M> MOKHO TO-
JTYYUTh KOHCTPYKTUBHO-TEILTOM3OJSIIMOHHBIN KEPAM3UTOOCTOH
Mapku S50 KpyMHOTOPUCTON CTPYKTYpPhl C OOBEMHBIM BECOM
1000-1200 kr/n’.

HzroroBneHue razoo6eToHa.

s onpeneneHus pauOHAIBHBIX PEKUMOB aBTOKJIABHOM
00pabOTKH M JABJICHHS Tapa HMCCISIOBAIMCH OOpa3Ilbl OINTH-
MaJbHOT'O COCTaBa C 3aMOJHUTENSIMU: a) lecok HebomunHckoro
Kapbepa; 0) oTxoabl o0beauHEHUs “Dochoput”.

[ToBeiienue pasnenus ¢ 10 1o 25 aT™. N03BOJSAET COKpa-
TUTh PEXHUM THUIPOTEPMATIBLHON OOpabOTKH MOYTH B 2 pasa u
obecrieunBaeT TpU ITOM O0Jiee BBICOKYIO TPOYHOCTH: IS
cpenneit iotHoctu 500,700,1000 KT/M° GbLIa JIOCTUTHYTa CO-
OTBETCTBEHHO IPOYHOCTh Ha C)katue oOpas3ioB 32-44,60-
74,104-128 xre/em’,

OU3NKO-MEXaHUIECKUE XapaKTEPUCTHUKU Ta300eToHa Ha
He(eIMHOBBIX IIEMEHTax pa3JIMYyHOrO0 COCTaBa NPUBEICHBI B
Tabnure 6.
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JUIST M3TOTOBJICHUS JKEJIe300€TOHHBIX TIOOMHTOB METPOIIO-
JTUTEHA,

PactBopbl 1 6eTOHBI Ha He(DETMHOBBIX IIEMEHTaX HUMEIOT
00JIBIIIYIO0 MPOYHOCTh, BHICOKYIO MOPO30CTOMKOCTb, MOBBIIIECH-
HYI0 YCTOMYMBOCTH B arpE€CCUBHBIX CpelaX U JPYTHE BBICOKUE
CTPOUTENIbHBIE CBOKCTBA.

PesynbTarel ucnblTanus 00pa3loB HA CKAaTHE B Pa3iivy-
HOM BO3pacTe MO3BOJIWIM YCTAaHOBHUTH, YTO MOPO30CTOMKOCTh
0eTOHOB Ha HE(EeTMHOBOM IUIaMe C J00aBKOW MOpTIaHALE-
MEHTa OKa3bIBA€TCsl BIIOJIHE YAOBIETBOPUTENIHLHON (MOpPO30-
cTOMKOCTH cBhIlIe 100 UKIIOB).

Ha ocHoBaHMM mpoBeNEHHBIX PAOOT OBUIO MPEIOKEHO
TaK)Ke MCIIONb30BaTh BsKylue coctaBa : 80% mama + 20%
recka, KOTopoe oOecreunBaeT U3JENUsIM aBTOKJIABHOTO TBEp-
JICHVSI BBICOKHE TIPOYHOCTHBIC TTOKA3aTEIH.

[IpounocTs MmIacTuyeckoro O0eToHa, 3armapeHHoro Mnpu 9-
11 atm. B Teuenue 11-13 4., cocrasisana 420-500 KFC/CMz, xKe-
cTkoro-500 KFC/CM2, a TpY MOBBIIICHUH AaBJeHus 10 13 aT™. -
600 kre/cm’.

Takum o00Opazom, OBLJIO TOKA3aHO, YTO IUIOTHBIC aBTO-
KJIaBHbIE O€TOHBI HA HE()ETMHOBOM [[EMEHTE UMEIOT IPOYHOCTh
00J1bIIyI0, YeM OETOHBI Ha MOpTJIaHAIeMeHTe. BaxkHbIM sBIIS-
eTcsl TO, 4TO He(EeIMHOBHIE IIEMEHTHI, MPHUTOTOBICHHBIC Ha
[1IaMax pa3IUYHbIX 3aBOJIOB, UMEIOT WICHTUYHBIE CBOMCTBA.

N3rotoBneHmne kepaM3uTOOETOHA.

Jlst ompoOoBaHUs IEMEHTOB ¢ cojeprkanueM nutama 30-
40% B MPOU3BOJICTBE KEPAM3UTOOETOHA IIUKJI TEPMOBIIAXKHOCT-
HOM 0GpaboTky 6buT mpuHsT paBHsM 11-13 w mpu 80°C u pac-
xoze uementa 210 kr/m’ . IIpo4HOCTHBIE XapaKTEPUCTUKU I1a-
HeJeH TakKe He yCTyNalld XapaKTepUCTUKaM IaHesei, BhImyc-
KaeMbIX Ha TIOPTJIAHIIIEMEHTE.

OtmyckHas MPOYHOCTh MpH pacxoae mnementa 210 KI/M
g nanened Mapku 50 cocraBuna 80%. IIpouHocTHbIE Xapak-
TEPUCTUKH KepaM3uTOOeTOHA Ha HE(PETMHOBOM IIEMEHTE IPH-
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B orxomax conmepxkurcsa 1o 65% KBapia ¥ HEIOU3BIIE-
YeHHbIE PyAHbIC MUHEpAJIbl MarHETUT U coenrnHeHus Fe.

Nx BBOgmIM B acOECTOLIEMEHTHYIO MacCy B KOJHMYECTBE
ot 0-50%. Pu3NKO-MEXaHWYECKHE HCIBITAHMS IIOCIIE AaBTO-
KJIaBHOH 00paboTku mo pexumy 2+8+2 mpu nasienuu 0,8
MIIa, mokazanu, 94T0 00pa3Ilbl, CoAEpKAIINe ONTUMAIBLHOE KO-
JUYECTBO OTXOJOB OOOTamieHus, HWMEIH NPOYHOCTh Ha
20%BbI111e, YeM KOHTPOJIbHBIE. DTO SBIISIETCS PE3YJIbTATOM aK-
TUBALIMM KBaplia U JPYTUX KOMIIOHEHTOB OTXOJOB IMpPH aBTO-
KJIaBHOM 00paboTKe.

PentrenodazoBblii aHanM3 MoKasal, 9YTO MPU BBEACHUU
3TUX J100aBOK YBEJIWYHMBAETCS M CTENEeHb T'MIpaTalud MOpT-
nananemenTa. [IpoaykTel TBepACHUS MPEACTABICHBI B OCHOB-
HOM HM3KOOCHOBHBIMU ruapocwirkaramu Ca tuna CSH.

Bbimu M3roToBIEHBI METOJOM SKCTPY3UM MOJAOKOHHBIE
JIOCKH C HCIIOJIb30BAaHHEM OTXOJI0OB OOOTalleHHs C MpHUMEHE-
HUEM aBTOKJIABHON 00pabOTKH.

Hcnonvzosanue uzeecmusaKoguix nopoo,
000bI8AEMBIX CO CLAHYEM

l'oprourie cmaHIbl — 3TO LEHHOE ChIPhE, COJEprKaliee
OpraHUYECKUE BEIIECTBA, IOATOMY MX MOXHO MCIOJIb30BaTh HE
TOJILKO KaK TOIUIMBO M MaTepuai A XUMHUYECKON MPOMBIII-
JIEHHOCTH, HO U KaK KOMIUIEKCHOE ChIpbE, MUHEPAJIbHASI YaCTh
KOTOpOT0, MOKET OBITh UCTIOJIb30BaHA B CTPOUTEIILCTBE.

B pesynmprare oOoramieHuWss TOPHOW  MacChl Ha
oboratutenbHOM  (abpuke B HW3BECTHAKAX — OTXOAax
MPOUCXOAUT YBEJIUYEHUE COJIEpKaHUSI TOPIOYUX BEIIECTB U
JIETYYHUX [0 CPAaBHEHUIO C MPOCIIOSMHU U3BECTHSIKOB.

W3BeCTHIKU YIOBJIETBOPSAIOT TPEOOBAHUSIM LIEMEHTHOM
MPOMBIIIJIEHHOCTH U MOTYT OBITh MCIIOJIB30BAHbBI JUISL TPUTO-
TOBJICHUS TOPTIAAHAIIEMEHTHOMN IIUXTHI.

Jpyrum notpedurteneM U3BECTHIKA MOXET OBITh CTPOU-
TeJIbHAsl MIPOMBILIUIEHHOCTb, KOTOPAsi YCIEIIHO MCIOJb3YyeT U3-
BECTHSKOBBII II€O€Hb.
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[Ile6eHp 13 U3BECTHSAKOB MPUTO/ICH B KAUECTBE CHIPBS s
TsoKenbIx 6eTonoB M400.

@pakuun u3BecTHsKa 0-20MM MOTYT HCIIOJIB30BaThCS B
KaueCTBE ChIpbs MJIs1 MPOU3BOJCTBA CTPOUTEIBHOW HM3BECTH U
3arosHUTENs achanbroOeToHa.

[Ipu npousBoacTBe meOHs oOpa3yeTcsi O00NbIIOe KOJH-
YEeCTBO BBICEBOK KapOOHATHBIX MOPOJ, KOTOPhIE MOTYT CTaTh
3aMEHUTENIEM LIEMEHTA IPU YKPEIJIEHUU OCHOBAHMS 10POT.

OO00XeHHBIE BBICEBKM MOTYT OBITh HCIOJb30BAaHBI B
KOHCTPYKTUBHBIX CJIOAX B Ka4eCTBE CAMOCTOSITEIIBHOIO MaTe-
pHajia WIM B COCTaBE CMECEN C MHEPTHBIMM KaMEHHBIMU MaTe-
puanamu.

Marepuain noiydaercs BOLZOCTOMKAN, MOPO3OCTOMKUHN U
MOJKET OBITh MPUMEHEH B IOPOKHBIX OCHOBAHMSIX.

U3 ¢dpakuum 0-20 MM MOKHO TPOHW3BOAUTH U3BECTHS-
KOBYIO MYKY.

[TpumeHeHne KapOWUIHON M3BECTH U KapOOHATHBIX OT-
X0JI0B

KapOuanass u3BecTs MpUMEHSCTCA [UIS TOJyYeHUs H3-
BECTKOBO-KPEMHE3EMHUCTBIX BSKYIIMX M ABTOKJIABHBIX MaTe-
pHAJIOB HAa UX OCHOBE. B KauecTBE KpEMHE3EMHUCTBIX KOMIIO-
HEHTOB HCIIOJIB3YIOTCA IIOJIEBOIUNATOBBIE IECKH, TOpEJble
IIaXTHBIE TOPO/IbI, BCKPBIIIHBIE IIOPO/Ibl, OTBAJIHBIE IOMEHHbIE
IIJIAKU U OTXOJIbI 0OOTaleHus pya.

CoBMeCTHBI TIOMOJT KapOHIHOW H3BECTH C IECKOM
MPUBOJIUT K TIOBBIIMIEHUIO AKTUBHOCTH CMecH B 2-2,5 pasza.
[Ipenen mpo4YHOCTH NPU CHKATUM M3IEIUNA HA KapOUIHOM HU3BeEC-
TH MOcJIe 3anapuBanus nocrturaet 25 Mlla.

ABTOKJIaBHBIE CHJIMKATHBIE M3/ENINs, NIPUTOTOBJIECHHBIE
C NMPUMEHEHHEM H3BECTHCOAECPKALIUX MPOMBIIIIEHHBIX OTXO-
JI0OB MO>KHO NPUMEHATh B KOHCTPYKIHUSX, CONPUKACAIOLINXCS C
MUHEpaIn30BaHHBIMU BojaMu (mocie TBO - HecToiikue)

Ha cofoBbIX, 1eTUTI0103HO-0yMaKHBIX, a30THO-TYKOBBIX
NPEANPUATHAX CKAIIMBAIOTCS B BUAE 0TX010B CaCOs.
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Pa6oter B. A. Kunga u I1. M. BoxxoBa mokasainu, 4To Huc-
M0JIb30BaHKE HE(PETNHOBOIO IIIJIJaMa B KaUE€CTBE ChIPbs IS TO-
JTY4YEHHS] CAMOCTOSITEILHOTO BSDKYIIIETO, SIBISIETCS SKOHOMHUYE-
CKU MPaBWIbHBIM pelieHHueM. TeXHOJIOrUsl IPUroTOBICHUS He-
(eNMHOBOTO IIEMEHTa COCTOMT TOJIBKO M3 JIByX OIepainui -
CYLIKU IJJTaMa ¥ COBMECTHOT'O TIOMOJIa €T0 C J100aBKaMu - ak-
TUBU3ATOPAMHU: TOPTIIAHIIIEMEHTOM, U3BECThIO U THUIICOM (TIO-
cleHul 100aBigeTcs Ui PEryJIMPOBKU CPOKOB CXBATHIBAHNA),
Omarogaps 4emy ce0eCTOMMOCTh HE()ETHHOBOTO IIEMEHTA I0Y-
TH B 2 pa3a HIKe ce0eCTOMMOCTH MOPTIIaHIIIEMEHTA.

B kadecTBe OnNTHManbHOTO COCTaBa HE(EITMHOBOIO Iie-
MeHTa MoeT ObITh mpuHAT: 80-85% mmama, 15-20% u3Bectu
WIM KJIMHKepa mnopriaHaueMenta u 4-7% rumca. PacTBopsl u
0eToHbl Ha He(EeIMHOBBIX ILIEMEHTaX YKa3aHHBIX COCTaBOB B
Bo3pacTe 28 1HEH HOPMAJIbHOIO TBEPAEHUS JOCTUIalOT MpOY-
HocTH nipu cxkatuu oT 100 go 500 kr/em?. C YBEJIIMYECHUEM JI0-
0aBKM KJIMHKEpa K HeQeTUHOBOMY IIIaMy MPOYHOCTH PacTBO-
pOB 1 6eToHOB Bo3pactaeT 10 400-450 kr/cm .

HedennHoBbIM 1IeMEHTaM NPUCYIIM HEKOTOpPBIE OCOOCH-
HOCTH, KOTOPBIE€ OTIUYAIOT UX OT MYLIIOJIAHOBBIX BSKYIIUX:

1) BbICOKast BO3AYXO0- U MOPO30YCTONYHBOCTD

2) xoporas TUIACTUYHOCTh

3) KOpOTKHE CPOKU CXBaTbIBaHUS

OTO MO3BOJSET MCIOJIB30BATh HE(ETMHOBHIE IIEMEHTHI
JUISL KJIAJJOYHBIX U MITYKAaTypHBIX PACTBOPOB M KAaK THPABIIU-
YEeCKO€ BSDKYIIME HapaBHE C MOPTIAHILEMEHTOM;

- B TUAPOTEXHUYECKOM CTPOUTEIHCTBE;

- IS )KapOCTOMKHX OETOHOB;

- 7S 3aKPEIUICHUs TPYHTOB U TAMIIOHUPOBAHUS CKBAYKUH;

- TIpH MPOU3BOJICTBE JUTEHHBIX CTEPKHEH U (hopM;

- 7S 3aMEHBI U3BECTH MPHU MMPOU3BOJICTBE CHIMKATHOTO KHP-
nuya;

- 7S KJIaJI0YHBIX U MITyKaTypHBIX PaCTBOPOB;

- 1715 IPOM3BO/ICTBA TMIICOBBIX CMEIIAHHBIX BSKYIIIHX;
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Tabauua 4.

O;fllc XuMuuecKkuii coctas B % XapakTepucTUKa
CeipbeBas cMecb  Knmukep fTHHiepa

Si0 , 20,83 24,73 KH=0,86

ALO; 2,26 2,65 CHIUKaTHBIA MO-

Fe,Os 3,22 3,82 yJib-3,82

CaO 54,92 65,19 I'muao3eMucCThIi

MgO 1,34 1,59 Moayis-0,69

Na,O 1,59 1,69 Brixon kinuHkepa-

Ti0, 0,11 0,13 85,24%

Il.m.m. 15,84 -

Posik, Kpoituyk, Ky3Henosa mnokasanau, 4To IpPUMEHEHUE
muHepaiuzatopos (CaF,) mo3BossieT noay4uTh HEMEHT BBICOKO-
ro Ka4ecTBa Ha OCHOBE JIByXKOMITIOHEHTHOH CMeCH - He(eInHO-
BBI IIJ1aM + U3BECTHSIK.

Jlis OOBIYHOTIO CBHIPbsSI BBIXOJ KJIMHKepa paBeH 60-65%;
IPU MCIIOJIb30BaHUU k€ HedennHoBoro mnuiama jgocturaer 80-
85% . Dto obycnaBnuBaeT 3HaunTenbHOE (Ha 20-25%) yBemmue-
HUE MPOU3BOJUTEIILHOCTH BCEX arperaroB. B chIpbeBoil cmecH,
MIPUTOTOBIICHHON M3 HE(EIMHOBOTO NUIama, OOJbIasi 4acTh W3-
BECTH Y€ CBs3aHa KpeMHe3eMoM U kene3oM B 3-2Ca0*SiO; u 2
CaO*Fe,O5 , Torma Kak B OOBIYHOM CMECH M3BECTh HAXOIUTCS B
Buzie CaCOs , Ha IUCCOLMALIMIO KOTOPOTO TpeOyeTcs
425 xkan/kr. CpaBHEHHE TEIUIOBBIX OalaHCOB MOKAa3ajo, YTO IpU
He(eIMHOBOM cMecH pacxoayercs TomuBa Ha 25-30% MeHblile,
4eM IPpU OOBIYHOM ChHIPhE.

Kpome TOro, TEXHOJOTrMYECKUH MPOIECC MPOU3BOACTBA
OKHCH aJIIOMUHHMS, TIPUHATHIN I psAfa TITUHO3EMHBIX 3aBOJIOB,
obecreynBaeT MOJIyYeHHE IIJaMOB B BUJE TOHKUX IOPOILIKOB,
YTO PE3KO IMOBBIIIAET NMPOU3BOAUTEIBHOCTh CHIPHEBOTO OTJIENIE-
HUSL.

[Tonmyuenne HeEeTUHOBOTO BSKYILIETO Ha OCHOBE
He(ennHOoBOTO NUTaMa.
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OnHUM U3 MPOMBIIUICHHBIX HAINPaBICHUHA HMCIIOIB30Ba-
HUS OTHUX PECypCOB SBIISIETCS IIOJIyYEHHE H3BECTKOBO-
OETMTOBOrO BSDKYILErO M CHIIMKATHOTO KUpIUYa Mapok 125-
200 1 MOPO30CTOMKOCTBIO 25 Ha €ro OCHOBE W JJISI TIPOU3BO/I-
CTBa CTPOMTENIBHBIX PACTBOPOB, IJIOTHBIX aBTOKJIABHBIX OETO-
HOB Mapoit 150-300, razo6eroHoB mioTHOCTRIO 300-800 kT/M3
U Kepam3UToOeTOHOB Mapok 35-50. OTX0asl COOBOTO MPOU3-
BOJICTBA UCIIOJIB3YIOTCS AJIsl TIOJTYUYEHUs] HAIOJIHUTENS acgab-
TOOCTOHHBIX ~CMeCeH, JIMHOJeyMa, MOJMBUHUWIXJIOPUIHON
IUIUTKU ¥ TAMIIOHAXKHBIX MaTe€pHaJIOB.

ITprMeHeHne KeNe3UCThIX, CEPOCOAEPKAIINX U KPEM-
HE3EMHCTBIX TOOOYHBIX MPOTYKTOB

IIupuTHBIE Orapku - OTXOJ IIPOU3BOACTBA CEPHOU KHU-
CJIOTBI, MOTPEOJIAIONIEH B KaUeCTBE OCHOBHOTO MCXOJHOIO Chl-
pbs cepHbIil komdyenad. OCHOBHas Macca 3THX OTXOJOB IOCTY-
[aeT B OTBaJIbl, @ HEKOTOpPasi YacTh UCIOJIb3YETCsl B KaueCTBE
KOPPEKTHPYIOLIEH BBICOKOXKEIE3UCTOH T00AaBKH B CHIPHEBYIO
CMeCh IIPU POU3BOJICTBE MOPTIAHALEMEHTA.

Jleknusga 2
KomMrmiekcHoe UCronb30BaHUE METAJUTYPru4ecKuX Iijia-
KOB B IMPOU3BO/ICTBE CTPOUTEIbHBIX MAaTEPHAJIOB.

Knaccugpurayus.

MeTtannyprust TpaJuIliOHHO SBISETCS OJHUM W3 TJIABHBIX
"MOCTaBIIMKOB" TEXHOT€HHOTO CHIPbS ISl MPOMBIIIJIEHHOCTH
CTPOUTENBHBIX MaTepHaoB. OcobeHHOCTh ee
MHOTOTOHHQXXHBIX ~ OTXOJIOB  3aKJIO4YaeTcs B TOM, 4TO
TEXHOTEHHOE CBIPbE YK€ TPONUIO BBICOKOTEMIEPATYPHYIO
00paboOTKy, KpUCTAUIMYECKHUE CTPYKTYphl B  OTXOZAaX
c(hOpMHUPOBAHEI 1 OHU HE COJIEPKAT OPTAaHIMUECKUX TPUMECEH.

TexHOTeHHbIE MPOAYKThl METAITyPrHYECKOTO KOMILIEKca
CIIeTyeT pa3AeisaTh Ha OTXO/Ibl YSPHOU U IBETHOW METaJLTypruu
U OTXOJbl CTaJIEIJIaBMWIIBHOTO TMpou3BoAcTBa. Haumbonbiiee

19



MPUMEHEHHWE  TOJYyYMSIM  JIOMEHHbIE  [UIAKK  YEpHOU
Metautyprur. CpaBHUTEIBHO Majl0 HM3YyYEHBI BO3MOXKHOCTH
WCIIOJIb30BAaHUS IIUIAKOB CTaJICIUIABUIIBHBIX IIPOU3BOJACTB U
[IBETHON METAJLITyprUH.

[[Inaku yepHON METALTyprHH MOTYT OBITh CTaJICTIIIABUIIb-
HBIMU, MApPTEHOBCKHE BarpaHOYHBIMHU U JIOMEHHBIMU.

['maBHBIA MpeacTaBUTENb TAHHOTO BUJAA IIAKOB - JOMEH-
HbIE IIJIaKW, KOTOPBhIE OOpa3ylOTCs MPH BHITJIABKE YyT'yHa B
NOMeHHBIX neuax. M3 1,7-2T xene3noit pyasl u miaBHe, 1,31
ToriMBa, 60T BOJABI M NIECATKOB TOHH BO3AyXa Moiydaercs 1T
gyryHa u 0,6-0,7T nuaka.

B BarpaHo4HBIX W DJJIGKTpOI€YaxX BBIXOJ IIJIAKOB
cocrasiseT 0,1-0,41 Ha 1T MeTaIa.

Jns momydenusi 1T Menu, HUKEIs, 0JI0Ba HEOOXOIUMO Tie-
pepaboTrarh OT cTa A0 TPEXCOT TOHH pynbl. KonmndyecTBo muia-
KOB IIPH BBITJIaBKE 1T IIBETHOr0O MeTasia gocturaet 15-25T.

[Il;maky LBETHOM METAUIYPrUU OTIUYAKOTCA OT IIIAKOB
YEpPHOW METAJUTyPTUU TIOBBIIEHHBIM COJIEP)KAHHEM 3aKHUCH
xenesa (10 20-40%).

XapakTepucTHKa M COCTaB IIIAKOB.

[lInaku - 3TO UCKYCCTBEHHbIE CUJIMKAThl. OHU COCTOAT U3
OKHCJIOB KPEMHHS, aTIOMHUHH, XKeje3a, KalbIUs, MarHusi,
Maprasiia, cepbl U APYruX. OTHU K€ OKHUCIBI COJEpKaTcs B
MIPUPOJHBIX TTYOWHHBIX TOPHBIX MOpojax. M mo mBeTy mmiaku
ONMM3KHU K TOpHBIM mopojaM. [Ilnaku MOryT OBITH TUIOTHBIMU U
MMOPHUCTHIMHU, TSKEJIBIMU, KaK 0a3aJIbT, U JICTKUMH KakK Ty WIH
paxymeunnk. [IT0THOCTS 1UTaKa Kosebnercs oT 3200kr/M° 10
800 Kr/m. VaenpHBIA BeC IIIJaKa, T.€. BEC €ro BEIISCTBA,
OMM30K K BEeCy TPUPOTHBIX KaMEHHBIX MAaTEpHaIoB U
COCTaBJIAET 2,5-3,6r/CM3.

[To xuMHUEeCKOMY COCTaBy JIOMEHHBIE ILJIAKH JIETSATCS Ha
OCHOBHBIC, HEUTpadbHbIe U KUCIbIe. K OCHOBHBIM OTHOCSITCS
[IJIAKH v MOAyJIEM OCHOBHOCTHU
(M=(CaO+MgO)/(S10,+Al1,03)), paBHO WU OOJIBIIIEC CAUHHIIBI,
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nuiam  siBJsiercst Hambosiee (PQGEKTHBHBIM CHIPHEBBIM KOMIIO-
HEHTOM JUJIsl IPOM3BOJCTBA LieMeHTa. Pacxon sHeprum Ha momon
CBIPBEBOM CMECH, M pacxo] ToIulMBa yMeHblwica Ha 20-25%,
MIPOU3BOAUTENBHOCTD Ieuel Bbipocia Ha 25-30%, 3HaYUTEIBHO
CHHM3HJIaCh c€0eCTOMMOCTD [IEMEHTA.

HedenuHoBbINM 1u1aM SBISETCS BaKHBIM ChIPBEBBIM KOM-
MIOHEHTOM, 00ECIIeUHBAIOLINM TOJTyueHHe neMeHta mMapok 400-
500 u BbILIE.

HedenuHoBbIi nu1aM-chipbe 1715 IPOU3BOACTBA TOPT-
JIaHALIEMEHTA.

[To xummuueckoMy coctaBy He()EeTMHOBBIN IIJIaM 3aHUMAET
IIPOMEXYTOYHOE IOJIOKEHUE MEXKIY LIEMEHTHBIM KIMHKEPOM U
JIOMEHHBIMHM 11IAKaMU, I03TOMY, ECTECTBEHHO, OH TaK XK€, KaK U
LIJIAKH, MOKET OBITh MCIIOJIb30BaH B KaY€CTBE LIEMEHTHOI'O Chl-
Pbsl U JOJDKEH 00J1a/1aTh BSDKYIIMMU CBOMCTBAMHU.

Jlnst 6oree MOTHOM XapaKTePUCTUKH HEPEITMHOBOTO IIIja-
Ma KakK ChIpbs Ul LIEMEHTAa HUXKE MPUBEJCHBI PE3YJIbTaThl pac-
YETOB IIEMEHTHOU CBhIPbEBOM CMecH. B kauecTBe ChIpbs MpHUHS-
ThI HE()ETMHOBBIN IIJIAM U MTUKAJIEBCKUN U3BECTHSK.

Tao0mma 3.
Oxwucibl XHUMHUYECKUH COCTaB HEPEITHHOBOTO
nnrama, %
Si0, 26-30
ALO; 2,2-6,2
F6203 2,1-5,5
CaO 52-59
MgO 0,2-1,8
R,0O 1,0-2,5
Il..n 1,0-5,5
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Ba. [Ipm 3TOM O0Opazyercs OrpoMHOE KOJHYECTBO OTXOJOB,
MPOUIEIIINX COOTBETCTBYIOIIYIO0 TEPMUUYECKYIO U XUMHUYECKYIO
00pabotky. Tak, Ha KaXIyl0 TOHHY TJIMHO3EMa MPUXOJUTCS
OKOJIO 7 T muIaMa. Y CTaHOBJIEHO, YTO HE(ETWHOBBIN IJIaM IO
XMMHUYECKOMY cOcTaBy Onm30k K moptianauemenrty (CaO-52-
55%; Si0,-24-30%) ¥ COCTOUT B OCHOBHOM M3 JIBYXKaJIbITUEBO-
ro cuimkara (75-85% B C5S). B 6onbmnx KOIHMYECTBAX B HEM
MPUCYTCTBYIOT (DeppUTHI KaNbIUsl, aJIOMOCHIMKATBI HATPUS U
KabIUsl, YTJEKUCTBIA KaJbIMii, BOJHBIE OKHUCIBI Kele3a U
Apyrue KOMIIOHEHTHI. DTO MO3BOJIMIIO MPEANOI0KHUTh, YTO He-
(eTMHOBBIN MITaM MOXKET OBITh UCIIOJIF30BaH B KAUECTBE CHIPHS
JUIS IOPTIaHILIEMEHTA.

Ha ocHOBaHuU pe3ynbTaToOB BHIMIOJHEHHBIX HCCIEIOBA-
HUW [UnponeMeHT mpeaycMoTpesn HCIoJb30BaHUE HedeTuHo-
BOrO INIaMa B Kaue€CTBE OCHOBHOTO KOMIIOHEHTa CBHIPbEBOM
CMECH JUIsl TIOTyYeHHsI TOPTIaHALIEMEHTA.

C 1953 r. Ha BoJIXOBCKOM aJllOMUHHUEBOM 3aBOJI€ B Kaye-
CTBE CBHIPHEBOTO KOMIIOHEHTA CTaJlu MPUMEHATh He(eTMHOBbII
IIJIaM.

Pacxon ceipheBbIX MaTepHUalioB Ha 1T. COCTaBUII:

N3BecTHSK 533(38%)
Hedenmuuoserii mutam 675(48%)
boxcutsl 62(4,5%)
[urc 65(4,75%)
[IuputHble orapku 65(4,75%)

Hannumne HedenmHOBOrO 1mjiaMa B CHIPHEBOM cMecH 00y-
CIIOBJIMBACT MOHIKEHHBIM PAacxXo]l M3BECTHSAKA B IIUXTE U TIO-
BBIIIICHHBIA BBIXOA KiaMHKepa (oxosio 800 kr u3 1 T. ChIpbEeBOM
cMmecu). [Ipu ucnonb3oBaHUU CMECH, COCTOSIIIEH U3 U3BECTHSIKA
Y TJIMHBI, 00ECTICYMBAETCS BBIXO]I KIIMHKEpa B o0beme 670 Kr/T.
EcTtecTBeHHO, 4TO 3TO ONpeAeNsieT U MEHbBIIYIO 3aTpary Teria
Ha O0XUT KIMHKEpPA, B YaCTHOCTH, Ha KapOOHM3AIIUIO U3BECT-
HSIKA.

OnpIT paboTHl 3aBoJa MOATBEPAWI, YTO HEPETUHOBBIMA
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K KHCIIBIM MEHBIIIE €TUHUIIBL.

[IpumepHBI XUMHUYECKUH COCTaB JOMEHHBIX NUIAKOB
CHEAYIOLIUI:

S10,-30-40%, CaO -30-50% Al,O3 -4-20%,  MnO-0,5-
2%, Fe0-0,1-2%, S0; -0,4-2,5%

Kucneie mmaku umeror ocHoBHocTh (CaO/Si0;) MeHbIe
€IMHHUILIBI, @ OCHOBHBIE -B npeaenax 1,3-3 u Beime. OCHOBHbBIE
IUIaKU TIO3BOJISIOT YAAIATh U3 MeTalljla BpeIHble MpPUMECH -
cepy, ¢ochop, MOATOMY OCHOBHOHM CTaNEIUIaBUIIBHBIIN MpoLece
MOJTy4rJI HauOoJIblIIee pacpOCTPaHEHHE.

MuHepanoru4eckuii COCTaB METAJLIYPrU4eCKUX IIIaKOB
XapaKTEPU3yeTCs HAJIMYHMEM COCIMHEHHH ¢ Oojiee HHU3KOU
OCHOBHOCTBIO, = 4Y€M  MHHEpAbl  MOPTJIAHAIEMEHTHOTO
kmuakepa: Memmut  CapAlSi07-Ca,Mg(Si,07), napuut [3-
Ca,Si04, paskuauT CazSi,07, nceBgoomtacToHUT a-CaSiOs,
aHoptut CayAly(Si,05), monTHuemmur CaMgSiO4, auoxcujg
CaMg(SiO3);. CooTHolIeHHE TE€X WM HWHBIX MHHEPAJIOB
OTIpECIISETCS HE TOJBKO XUMUYECKUM COCTABOM IIIJIAKOB, HO U
YCIIOBUSIMU UX OXJIaKICHHUSI.

[IInaky HBETHOM MeTaTypruu oOBIYHO coxaepskaT 1o 40%
KpemHe3eMa M 25-35% 3akucu Jkene3za. OTH IUIAKH OeaHBI
OKHUCBIO KaJbIIHs, TaK KaK TJIABKH IIBETHBIX METAJLIOB BEIYTCS
u3 CcyabGUAHBIX pyd, cocTosimux u3 nuputa. OOBIYHO
METAJUTypruueckue  KOMOMHATHI ~ MPOU3BOIAT  IIUXTOBKY
CWJIMKATHBIX U CYIb(QUAHBIX Py, CONEPKALUINX MElb, HUKEIb 1
JIpyrue IBETHBICE METAJUIbl, Onaromaps 4YeMmMy TMpH IUIaBKe
oOpasyercss TJIaBHBIM O0pa3oM KEJIEe3UCTO-KPEMHE3EMHUCTHIN
pacruiaB.

Ilymu payuonanvbHo2o ucnonb308anus ULAKOS.

BricokokanbliieBble TUIAKH IIEIECO00pa3HO HAIMpPAaBIAThH
Ha rpanynanuio. Ha ocHOBe rpaHyIMpoBaHHBIX IIJIAKOB MOXKHO
MOJTy4aTh PAa3IMYHBIC BUIBI BHICOKOKAUYECTBEHHBIX IIEMEHTOB.

W3 Hepacnanaromuxcsi JOMEHHBIX IIJIAKOB, MEHee O0raThix
OKHUCBIO KaJbIHS, CIEAYeT HM3TOTABIMBATH ILJIAKOBYIO IMEM3Y,
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JTUTOHN 11e0CHb, JIUTHIC M3/ENHA M HUIAKOBYIO BaTy. DTH JKe
U3JIEeNHUsT MOYKHO M3rOTaBIMBaTh W3 IIJIAKOB, CKIOHHBIX K
CHWJIMKaTHOMY pacnany, HO TOorja notpelyroTcs
JOTIOJIHATENBHBIE PACXO/bl HAa CIICLUATIbHBIE TEXHOJIOTHYECKUE
IIPUEMBI, PEAOTBPAILAIOIINE PACIIa]] LIJaKOB.
3aKpHUCTAUNIN30BaHHBIE KHCIBIE NUIAKH, B YaCTHOCTHU
BarpaHoO4Hble, OOJAJaf0T MOBBIIMIEHHOW  CTOMKOCTBIO B
LICJIOYHBIX M KHUCHBIX CpefaX, a TakkKe IIPH BBICOKHX
TeMIeparypax. OTO IO3BOJSET INPUMEHATh HMX B KauyecTBe
3aroJHUTENCH B KUCIIOTOCTORKHX U KApPOCTOMKUX OCTOHAX.

OcHOBHO# MOTPEOUTENH UIAKOB - [IEMEHTHAs! MPOMBIIII-
JICHHOCTb, MCIOJIb3yIomIast exerogqHo 20-23 MiIH. T. TpaHyJIu-
POBaHHOTO IpoaykTa. Hamuuue CKpBITOM TEIUIOBOW 3HEPIUU
IIPY HEYNOPSAAOYCHHON CTPYKTYpE CTEKJIa IMPHUIAET PE3KO OX-
JaKJIEHHBIM [IUTAKaM BBICOKYIO XMMHUYECKYI0 aKTUBHOCTb. JTa
CKpBITasi YHEPrusl CTEKJIOBHMIHBIX HUIAKOB NPOSBISETCA B €0
BSDKYIIUX CBOMCTBaX. MOJIOTBIN BBICOKOKAIbIUEBBIN I'PAHYIIH-
POBaHHBIN (CTEKJIOBUIHBIN) NUTAK MPU B3aUMOJICUCTBUHU C BO-
J0H crocoOeH TBepleTh, 00pasysl MPOYHbIM KaMeHb, MOA0OHO
uementaMm. [Iporeccel TBepAeHUsT MOTYT OpoTeKaTh mnpu 18-
20°C, HO GoJIee MHTEHCHBHO HAIyT MpH TOBBIIICHHON TeMIepa-
Typ€ ¥ B IPUCYTCTBUM aKTUBU3aTOPOB - U3BECTH, THUIICA U T.II.

bmuzocTh XUMHUYECKOTO cocTaBa JIOMEHHBIX
IPaHYJINPOBAHHBIX  IIJJAKOB K  XMMHMYECKOMY  COCTaBy
MOPTJIAHILIEMEHTA U CTEKJIOBUAHOE COCTOSTHUE, IPUAAIOILEE UM
JOTIOJIHATENBHYI0 XUMHYECKYI0 aKTUBHOCTD, MPENONPEIEITHIN
UCTOJb30BAaHUE TAKUX [UIAKOB TIJIABHBIM 00pa3oM Ipu
IIPOM3BOJICTBE [UIAKONOPTIAHILEMEHTA B Ka4eCTBE J00AaBKH K
KJIMHKEpY ¥ TpPU HM3TOTOBJICHUH OCECKIMHKEPHBIX IUIAKOBBIX
LIEMEHTOB.

TexHos0rHsa U3roTOBIEHUS TPaHYJIUPOBAHHOIO NJIAKa HE
CIIO)KHA M 3aKJIIOYAaeTCi B PE3KOM OXJIAXKICHUU KHAIKOTO
pacIuIaBI€HHOrO IIJaKa BOAOM WJIM XOJIOAHBIM BO3JYXOM.
[TonsepraTh rpaHyJIsLIUN MOXHO JHOObIE IITAKH. DTOT MPOLECC
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BEHHBIM Mpamop, aKyCTHYECKHE MaTepuallbl Ha OCHOBE IIE€HO-
TUIICA MyTEM BBEJEHUS XUMHYECKHX H00aBOK, THIPO(POOHBIX
COJICH JKUPHBIX KUCIOT (PTOPUCTHIX COCINMHEHUN KPEMHHUS, yT-
JIEKUCIBIX U IBYYTJIEKUCIIBIX COJIEH.

[IInpokoe NpUMEHEHUE TUIICOBBIX CTEHOBBIX MaTEPHUAJIOB
CAEPKUBACTCS] UX MOBBIIIEHHON XPYNKOCThIO U HU3KUMH MPOU-
HOCTHBIMH TOKa3aTeNSIMH IPU U3THOE CHUKAIOUMMH MEXaHH-
YecKylo 00pabaThiBaeMOCTh, TPAHCHIOPTAOEIHHOCTh, BHOPO-
CTOMKOCTb U3JICIIUN.

OpuuM U3 myTed yJay4lIeHHs NPOYHOCTHBIX U IKCIUTya-
TAI[MOHHBIX II0KA3aTeJe TMIICOBBIX MATEPUANIOB SIBISETCS HMX
JUCTIEPCHOE apMUPOBAHHUE  BOJOKHUCTHIMU KOMITOHEHTaMHU,
MOBBIIIEHUE WX BojaocToiikoctu. Hampumep, npu noOaBieHUn
1% 1o macce CTEKJIOBOJOKHA MPOYHOCTh Ha HU3TUO CTEHOBBIX
NaHeNel U3 MopucToro rumnca Bospacraet Ha 90%.

['uncoBbie MaTepuanbl CO3MAIOT HauOoyiee OIarompusT-
HBI MHUKPOKJIMMAT JJI1 OpraHusmMa 4denoBeka. Ilaponponurae-
MOCTbh U BOJOPOJIHBIM MOKa3aTesb CTPOUTEIBLHOTO THICA MpHU-
OMKAIOT K aHAJIOTHYHBIM MOKA3aTesiM KOXKHOTO MOKpOBa ue-
noBeka. KpoMme Toro, rurc He COAEPKUT OKCHUIOB METAJIIOB,
Hanpumep Cr,Oz , Urparomux poJib ajjiepreHa U CHOCOOHBIX
00pa30BBIBATH U BBIAEIATH TOKCUYHBIE ra3bl. OCOOEHHOCTD MO-
POBOIl CTPYKTYpBI THIICOBOTO KaMHsI CIIOCOOCTBYET €ro yCKO-
PEHHOMY BBICBIXaHMIO, YTO TO3BOJISIET COKPATUTH BpeMs CTaOu-
JAU3alUU TEMIIEPATyPHO-BIAKHOCTHOTO pEXHMMa BO BHOBb IIO-
CTPOCHHBIX 3/1aHUAX. PaBHOBECHAs BIaKHOCTH TMIICOBBIX LITY-
KaTypHBIX pacTBOpoB mpu t=20 C° ¥ OTHOCHTENIBHOI BIAXKHO-
ctu Boznyxa 50% cocrasnser 4-10%, Torma kak aJisi LEMEHT-
HBIX IITYKaTypHBIX pacTBOPOB - 15%.

Jleknus 6
KommekcHoe ucnonb30BaHue HeeTnHOBOTO 1IUIaMa.

[TpoGnema ucnonb30BaHUs LUIaMa BO3HHUKJIA B CBSI3U C
nepepaboTKON Ha IIIMHO3eM He(eTUHOBOrO KOHIIEHTpAaTa, Mo-
JIy4a€MOI'0 M3 amaTUTOBBIX “XBOCTOB” KOJIBCKOr0o MmosyoCTpo-
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TUIICA TIPH ITOMOJIE IIEMEHTHOTO KIIMHKEpa.

®dochorunc MOXKeET CIyKUTh OCHOBHBIM ChIPbEBBIM KOM-
MIOHEHTOM B TIPOM3BOJICTBE LIEMEHTA, 4TO obecrednBaeT 3¢-
(eKTHBHBII NPOIECC OJJHOBPEMEHHOTO MOTYUYEHHsI [IEMEHTHOTO
KJIMHKEpa U CEpHON KHUCIIOThI CYIIHOCTh KOTOPOT'O 3aKJII0UAETCs
B TEPMOXHMHUYECKOM pa3lI0KEHUH CyJb(daTa KaJlbliiig B BOC-
CTaHOBUTEJIBHOM CpeELE:

CaSO4 +2C=CaS+2CO;,
CaSO4 +CaS=4Ca0+4S0,

CepHUCTBIN ra3 ylnaBiIMBAECTCS U MEPEBOJIUTCS B CEPHYIO
KkucinoTy. OKCHII Kalblins BCTyIAeT BO B3auMoaencTaue ¢ SiO;,
Al 03 u Fe ,03, 00pa3yroT KJIMHKEPHbIE MUHEPAITHI.

CrpyKTypa moy4aeMoro KIMHKepa OTIHYaeTcs 0oJbIeit
MOPUCTOCTHIO, Oarosapsl 4eMy OH pa3MajbIBaeTCs Jerdye, yeM
o0bryHbIi. U3 ¢ocdorunca MOKHO MOTYyYUTH LEMEHTHI Cpel-
HUX MapoK.

Jlo6aBka 110 5% ¢ocdorumnca B UXTy MPH MPOU3BOICTBE
KUpIUYa MUHTEHCU(UIUPYET MPOLECC CYLUIKH U CIHOCOOCTBYET
MIOBBIIICHUIO KQUeCTBa M3/ICHH.

®docdorurc >3QPeKTUBHO 3aMEHSET MeN B IINAKIEBOY-
HBIX U APYTHX COCTaBaXx.

Ha ocHoBe TUICOBBIX BSKYILIUX C UCTHOJIb30BaHUEM (oOC-
(OTHIICOBBIX OTXOJIOB M3TOTABIMBAIOT CTEHOBBIC MaTEpHAIIBI:
CTEHOBBIE OJIOKM Mapok 25-75, cpeaneit miotHocThio 1200-
1500 xr/M’, naHeny TUICOOETOHHBIE TS MIEPEroPOOK, TLIHTHI
TUIICOBbIE Il TEPEropoJoK, OTAENIOYHbIE MaTepHallbl s
CTEH, IUTUTHI THIICOKAPTOHHBIE C TUIOTHOCTHIO 800 Kr/M° (Mexny
KapTOHOM BCIICHEHHBIN TUIICOBBIN CJIOW), Cyxasl TUTICOBAs IITY-
KaTypKa, IJTUThI JIeKOPATUBHBIE TUIICOBBIC MAHEIN OOJIMIIOBOY-
HbIE€ Ha OCHOBE TMIICOKApTOHA C OOJIErY€HHBIM JIEKOPATHBHBIM
CJIOEM, CyXH€ IITYKaTypHbIE CMECH, BBHICOKOIPOUYHAs OOJIHUIIO-
BOYHAs MPECCOBaHHAs IUIMTKA, OTAEJIOYHbIE MaTepHabl IJif,
MaHeIu U3 THICOIEMEHTHO-ITYIIIOAHOBBIX BSDKYIIHX, KaK OC-
HOBaHHE 10J1a, JEKOPAaTUBHBIE MaTepuabl, TAKHE KaK UCKYCCT-
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IUIAKOEMKHH, T.€. U3 | T IIJaKOBOro paciuiaBa MojJy4aeTcs 2-
2,5 kyOOMeTpoB T'paHyIUpOBaHHBIX IIakoB. llemecooOpasnee
BCErO0 PE3KO OXJAXKAATHh IUIAKH, OOraThleé OKHUCBHIO KaJbIUs
(momeHHbBIE, MAPTEHOBCKHE). ITO MPEIOTBPAIIAeT CHIINKATHBII
pacmaa, a CTEKJIOBHIHAS CTPYKTypa C HEYMOPSI0YECHHBIMU
XUMHYECKUMHU 3JIEMEHTaMHU 00J1a/1aeT BSKYIIUMHU CBOWCTBAMHU.

I'panynupoBaHHbBIE NUIAKH SBISIOTCS BBICOKOPEAKIIMOH-
HBIMHM BEUIECTBAMH, CIOCOOHBIMH MpPH HEOOIBIION OMOIHU-
TENBHON TiepepaboTKe MpeBpanaThCsi B BHICOKOKAYECTBCHHBIE
neMmeHTol. Hanbonee 3¢ heKTUBHBIM, ACIICBBIM SBISETCS IIIJa-
KOBBIM 1IeMEHT. [Ipor3BOICTBO 3TOr0 EMEHTA HECI0KHO U HE
TpeOyeT crnenuaibHOro 000pyaoBaHus. TEXHOIOTHSI €r0 W3ro-
TOBJICHUSI CBOJUTCS B OCHOBHOM K TIOJICYIIIKE TpaHyJIMPOBaH-
HOTO IIIJJaKa, JO3UPOBAHMIO COCTABJISIONIMX W TMOMOJY HX B
MEJIBHUIIAX PA3IUYHOTO TUMA. TOHKOCTh MOMOJIA JOJIKHA OBITh
TaKOM e, KaK y OOBIYHBIX LIEMEHTOB (yJlelbHasi TOBEPXHOCTh
3000-5000 cm?/r). Jlist aKTHBH3AIMA TPAHyIHPOBAHHBIX IIITaA-
KOB K HUM J00aBJISIIOT OOBIUHYIO HM3BECTb: JIJSl LEMEHTOB M3
OCHOBHBIX JIOMEHHBIX U MAapPTECHOBCKHUX IIIJIAKOB B KOJHYECTBE
10%, 13 KHCIBIX NUIAKOB IBETHOM METAJUIypPIUH, BATPAHOYHOIO
pou3BoAcTBa - 15-20%.

JpyruM BaXHBIM HampaBiI€HHEM B HCIOJIb30BAaHUU
TpaHyJIMPOBAHHBIX IIIJIAKOB SIBIISETCS TMPUMEHEHHE UX B
MIPOM3BO/ICTBE IIJTAKOMOPTIAHALIEMEHTA.

BBenenue mnraka B cocTaB IieMeHTa B koandecTBe 30-
50% He CHM)KAET MAapOYHOW MPOYHOCTU MMOPTIAHALUEMEHTA.
Bonpiie Toro, mpuMeHsisi aKTUBHBIE CTEKJIOBHJIHBIC IIAKH,
3aBO/IBI U3TOTOBJISIIOT OBICTPOTBEPCIOIIHE
[UIAKOTIOPTIAHIIIEMEHTHl C TOBBIMIEHHOW MPOYHOCTHIO - JIO
600 xr/cM”. OcoG0 BasKHYIO POJIb OHH HTPAIOT B CTPOHTEIBCTBE
MAaCCUBHBIX THIPOTEXHUYECKUX COOpYKeHuil. Jleno B Tom, 4TO
MIPU TBEPJACHHUH IIEMEHT C I00ABKOM IIaKOB BhIAENsET B 1,5-2
pasa MeHble Teruia, 4eM 0e3 J00aBKH, YTO IMpeaolpenesieT
MOBBIIECHHYIO  TPEIIMHOCTOMKOCTh  OETOHHBIX  MAacCHBOB.
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Kpome Toro, BciencTBue CBSI3BIBAHUS KPEMHE3EMOM IILIAKOB
CBOOOJHON OKHCH KaJIbLiMs, BBIAETSIOUICICS NMpU TBEPIECHUU
MOPTIAH/IIIEMEHTOB, OHH O0JIAJAI0T MOBBIIICHHON CTONKOCTHIO
pu paboTe B OOBIYHBIX M MUHEPAIU30BAaHHBIX BOJIAX.
N3roraBnuBaT NUIAKOMOPTIAHIIEMEHTHl ITyTEM COBMECTHOTO
MoMoJjia B IIAPOBbIX MEIbHUIAX MOPTIAHALIEMEHTHOTO KIMHKE-
pa ¥ TpaHyJIUPOBAHHOTO IIIJIaKa, KOJIMYECTBO KOTOPOTO 3aBUCHT
OT MapKH IIJJAKOMOPTIAHAIIEMEHTA.

I'panynupoBaHHbIE M[UTAKU HCIONB3YIOT TaKXKe IS
MPOU3BOJCTBA  IIJAKOIIEIOYHBIX  IIEMEHTOB,  KOTOpbIE
MPEJICTABIISIOT COOOM TUAPABIMYECKUE BSIKYIIUE BEIIECTBA,
MoJlydaeMble IyTeM TOHKOTO I[IOMOJia TIpaHyJIMPOBAHHOTO
[JIaKa COBMECTHO C MAJOTHTPOCKOMUYHBIM  IIEJIOYHBIM
KOMITOHEHTOM WJIM 3aTBOPEHHEM MOJIOTOTO IIJIaKa pacTBOpaMu
COCTMHEHHH IIEIOYHBIX METAJIIOB: HATPUS, INTUS I KaJusl.

IllenoyHble KOMIOHEHTHI BBOASTCS B KommdecTBe 5-15%
OT MacChl IJIaKa B TIEpecueTe Ha CyXOoe BEHIeCTBO, B BHJIE
COCIUHEHUM ILEJIOYHBIX METAJJIOB, JAlOUIMX B  BOJHBIX
pacTBopax MIEIIOYHYIO PEAKIIHIO.

[IpoyHOCTH TaKMX LIEMEHTOB M3MEHSIETCA B npeaenax 60-
180 MITa.

AKTHUBHOCTh IUIaKOUIEJIOYHBIX IIEMEHTOB C J00aBKamMu
a¢dy3uBHBIX TOpoa konebnercs B mpenenax 40-100 Mlla u
3aBUCHUT OT UX cocTaBa. JJoOaBKHM KHCJIOTO cocTaBa (IEPIUTOB,
JIUTIAPUTOB) U CPEAHETO (AH/I€3UThI) MOBBIIIAIOT AKTUBHOCTb, a
n00aBKM OCHOBHBIX ToOpoja (0a3anbThl, AUada3bl) HECKOJBKO
CHIDKAIOT €€ WJIM OCTaBISIOT B TEX K€ Mpejenax. Beemenue
00aBOK ITO3BOJISIET 3aMeHUTH 10 50% mnaka. OHU MOBBIIIAIOT
MOp0o30cTOHKOCTh A0 1000 1muKiIOB m Ooyee, CTOMKOCTH K
BO3JICHCTBUIO PA3IIMYHBIX KOPPO3ZHOHHBIX CPE.

[IInakoBast mem3a (TEPMO3UT) MPEJCTaBIsAET cOOOM sUen-
CTBI MaTepual, MoJlydaeMblil B pe3ysibTaTe BCIyYUBaHUS pac-
TUTABJICHHOTO IIIJIaKa MpH OBICTPOM €ro OXJIaXJeHUHU. Bermydn-
BaHUE IIJIaKa OCYILECTBIISIETCS HA CIIEHUANIbHBIX MAIIMHAX 1I€H-
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Jnist mpou3BOACTBA BBICOKOOOHUTOBBIX TUIICOBBIX aHTH/I-
PHUTOBBIX LIEMEHTOB U BBICOKOOOKMIOBOT'O T'MIICa LI€JIeco00pas3-
HO MCIIONIb30BaTh MOMYTHBIE MPOAYKTHI, IPAKTUYECKU HE IMPH-
TOHbIE Ul U3TOTOBJICHHS CTPOUTEIBHOTO U BBICOKOIIPOYHOIO
THIICOB M COCTOSIIIIME B OCHOBHOM M3 HEpaCTBOPUMOTO aHTH]I-
puta (dhrop aHrUapHUT). BsKylnee BEMIECTBO MOYKHO TOJTYYHTh
MIOMOJIOM CYXOTo (pTOpaHTUIpUTA C AKTUBATOPAMHU TBEPICHHUSA,
IIPU ATOM OOKUT MOy THOTO NMPOAYKTa HE IPOU3BOIUTCS.

JUist M3rOTOBJICHUSI BEICOKOOOKUTOBBIX BSDKYIIUX MOMXKHO
TaKX€ HCIOJb30BATh IMOIMYTHBIE MPOIYKTHI, COAEPKAILUE BBI-
COKOJMCIIEPCHBIE OpraHMYECKUE MPUMECH: THAPOJIM3HBINA THUIIC,
uuTporurnc u np. odxur npu temmneparype 400°C npuBoauT K
BBITOPAHHIO OPTaHUYECKUX MPUMECEH.

[Ipu nepepaboTke anaTuTOBBIX pyA BblOpackiBaercs 4,25
T. ¢pocdorurnca, a mpu nepepadorke GocHopUTOBLIX Py 5,66 T.
¢docdorurca.
CasF(PO4);+5H,SO4+10H,0=5(CaS04x2H,0)+3H;PO4 +HF

OcHoBHbIE 007aCTH TPUMEHEHUS
(b ocOrumnCcoBEIX OTXO/IOB.

®ocdorurnc wuCMONb3yeTcss MpHU MPOU3BOJICTBE CTPOU-
TEJBHOI'O THIICA JIeru ipaTalyeil BHICOKOIIPOYHOTO TUIIca Iy TeM
aBTOKJIaBHOW OOpaOOTKH C OJHOBPEMEHHOW HeHTpanmu3anueit
M3BECTHIO, a TAKXKE TPU TPOU3BOJCTBE BHICOKOOOKUTOBBIX THII-
COBBIX BSDKYIIMX, TAKUX KaK aHTUIPUTOBBIM LIEMEHT, dCTPHUX-
THIIC.

B uementHo#l mpombliieHHOCTH (Qochorumnc mpuMeHs-
10T, KaK MUHEpPAIn3aTop Hpu OO0XKHUre KIMHKEpa, WIN Kak J0-
0aBKy Ui peryJIUpOBaHUsl CXBATHIBAHMS [IEMEHTa BMECTO MpHU-
ponuoro rurnca. Jlo6aBka 3-4% docdorurica B mutaM yBeITndu-
BaeT ko3 dunueHT HackimeHus kinHkepa ¢ 0,89-0,9 no 0,.94-
0,96 6e3 CHIKEHHUS TPOU3BOJUTEIHLHOCTH IEUEH U CIOCOOCT-
BYET MOJTYYCHHIO JIETKO Pa3MaliblBaeMOr0 KIMHKEpPA.

YcraHoBieHa TPUTOMHOCTH Qochorumnca s 3aMeHbI
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BBIIICHHOE KOJMYECTBO IPUMeECel HHOTIa 000TalaroT.

[Ipn mpom3BoAcTBE MNOPTIAHALEMEHTa HEKOTOpbIE IO-
MYTHBIE MPOAYKTHI, COJAEpXKAIIUe CyIb(aTbl KaJIbLUs, MOXKHO
HCIIOJIb30BaTh B KAYECTBE KOMIIOHEHTOB ChIPbEBOM CMECH.

ITpu BBepenuu 3% ¢ocdorumnca yckopsiercs 00XKUT ChI-
pbsi, TOBBIIIAETCS MPOU3BOAUTEIBLHOCTh TeUel, CHUXKAeTCsl Ha
1-3 % ynenbHBIA pacxo/l TOIIUBA, OJJHOBPEMEHHO MOBBIIIAETCS
aKTUBHOCTb MOPTJIAHIIIEMEHTa U YCKOPSIETCS €ro TBepJeHHUE B
paHHUU [IEPUON.

[Ipon3BOACTBO TUIICOBBIX BSKYIIMX BEIIECTB U3 MOMYT-
HBIX MTPOAYKTOB IIPOMBILILIEHHOCTH.
CrpoutensHblil rurnc (B-momyruapar).

[lepBrIii 3Tanm BKJIIOYAET OMEPALUU MOATOTOBKHU MOMYT-
HOTO TIPOJTYKTa, CHUKECHHUSI COACPIKaHUS MPUMECEH IyTeM Ipo-
MBIBKH, MPOBEICHUS peaKklUu HeUTpanu3auu, oOOTalieHus U
ap. PactBopuMbie B BOjie IPUMECH YAAISIOTCS TPH MPOMBIBKE
Bo/10M. CHMKEHUE COAEp)KaHUs MpUMeECEH, BXOAALIMX B KpH-
CTaJUIMYECKHE PEIIETKH CyIb(aToB, TOCTUTAETCS 3a c4eT (azo-
BOT'O TIepexo/ia.

BbICOKONIPOYHBI TUIIC (O-TIOTYTUAPAT).

[IpuMeHeHne HeMpepPHIBHOW aBTOKIABHON 00pabOTKH TP
MIPOM3BOJICTBE BBICOKOMPOYHOI'O TUIICA U3 MOMYTHBIX MPOAYK-
TOB TPOMBINIJIEHHOCTH OCOOEHHO TIienecooOpa3Ho. da3oBsrii
Nepexo/ B aBTOKJIABE MCIOIb3YETCs Ui OYUCTKH BSKYIIETO U
CHIDKEHHUS TpUMecel, BXOJIMBIINX B KPUCTANIMYECKYIO pellIeT-
Ky auruapara. Eciu mocne aBTokinaBHOM 00pabOTKH BsDKyILEe
UCIOJNIB3YEeTCs cpasy Al GOpMOBaHUS U3AETUM, TO €r0 HYXHO
CYUIUTh W CMELIMBATh C BOJOW, MOJOXHUTEIHHON OCOOEHHO-
CTbIO TEXHOJIOTUHU SIBJISICTCSI CPABHUTENIbHO HU3KUHN YIEIbHBIN
pacxoj TOIUIMBA W 3HEpruu. [Ipu MCIOIBb30BaHUH TEXHOJIOTUU
HEeTPEPHIBHOW aBTOKJIABHON 00paboTku docdorurnca moryda-
eTcs BeIcOKonpouHbId runc Mapok 300 u 400 u3 ¢ocdorurca u
Mapku 300 13 nuTporuca.

BBICOKOOGXHUTOBBIE THIICOBBIE BSKYIIIKE.
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TPOOEKHBIM CIIOCOOOM Ha KaCKaHbIX JOTKaX WM B OacceifHax.
N3 1 1 nutaka MokHO moy4yuTh 1,5-2 KyboMeTpa IIIaKOBOM
MIEM3BI.

Jlnsg BcmyuuBaHUS MOTYT OBITh HCIHOJIB30BaHbI JTHOOBIE
IUJIaKKM, HO JyYIllMe pe3yJIbTaThl JaloT KHUCIbIe, OoraTbie
KpPEMHE3eMOM U TIIMHO3eMOM. lllmaku He OJKHBI NpPOSBIATH
CKJIOHHOCTb K pacrnajy u coaepkath Oomnpie 1,5-2,5% cepsl.

N3 nutakonopuTnopru30BaHHON MUTAKOBOW MAacChl MOKHO
II0JIy4aTh I'PaHyJIbl C 3aKPBITOM IMOBEPXHOCTHIO, IPOU3BOICTBO
KOTOPOI'0 3aKJI0YaeTCs B CIEAYIOMMX TEXHOJOTHMYECKHX OIle-
panMax: BCIyYMBaHUE IIUIAKOBOTO paciiaBa, (HopMoOBaHUE
Macchl Ha UIAKOMTOPUTOBON MAIIMHE U OTKUT OT(HOPMOBAHHBIX
rpanyi. [locme omkura rpaHynbl TpPEACTABISAIOT COOOM
JEHIEBBI MPOIYKT-IUIAKOIOPUT, KOTOPBIM HE YCTYMAaeT IO
KauecTBY  Kepam3uty. Ilpu  ucnons3oBaHuM  €ro B
KOHCTPYKLIHAX YMEHBIIAETCA YJIEIbHBIM pPACXOJd JIETKOTO
3allOJIHUTENS. Ha EAMHULYY W3JAEIus, 4YTO CHIDKAaeT MX
CTOMMOCTb.

Hacpinuas Macca TepMo3uTa cocrasiser 300-1100 kr/m’
B 3aBHCHUMOCTH OT pa3MepOB KyCKOB M CTEIEHU BCITyYUBaHHS.
[Ilebenp U3 TEpMO3UTA SBISAETCS XOPOLIUM 3aIlOJHUTENIEM IS
MOJIy4EeHUsI ~ JIETKUX  TepMo3uToOeToHoB. [lpum  3ammBke
pacijiaBlieHHOTO IIIJJaka B CIEHHUaJbHBbIE (OPMBI  MOXKHO
MOJTy4aTh U3JIENHSI PA3IUUYHOTO NPOodMIIst U KOH(GUTYpAIIH.

Jisi  yMEHBLICHUS HANpsOKEHUNW M NPEJOTBPALLECHUS
oOpa3oBaHMsl TpeUMH B MEpPHOJ  KPUCTAUIM3ALMH U
MOCTIeIYIOIIEr0 OXJIAXACHUS u3Jenuil B (opMbl mepen HxX
3QJIMBKOM YKJIQ/IBIBAIOT CTAJIBHYIO apMAaTypPHYIO CETKY.

[IlmakoBas Bara u u3aenusa u3 Hee. lllnakosas Bara ca-
MBI JIETKUH MUHEpabHBIN MaTtepuai. OauH KyOU4ecKuii MeTp
ee Becut oT 70 no 250 xr.lleHHblE CTpPOUTENBHBIE CBOICTBA -
BHOCTOMKOCTB, TeMIeparypoctoiikocts (600-700°C), Hu3kmit
kodpunment TeronpoBoanoctu (0,038-0,055 BT/™M*rpan),
BBICOKHE 3BYKOM3OJISILIUOHHBIE CBOMCTBA, a TAK)XKE HEHcUyeprnae-
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MBIE€ CBIPHEBBIE IIIJIAKOBBIE PECYpPCHI, MPOCTOTA TEXHOJIOIHYE-
CKOTO ITpoLecca SIBIAIOTCA NMPEANOChUIKAMH ISl LIMPOKOTO €€
IIPUMEHEHHUS.

[Ipu mpou3BoJCTBE NIJIAKOBOM BaThl B BarpaHKy 3arpy-
AT JOMEHHBIN IIUIAK COOTBETCTBYIOLIETO COCTAaBa U OIpENe-
neHHo# kpymHocTH (1m0 50-70 MM) M TOIIMBO, OONamaroriee
BBICOKOM MEXaHMYECKOW M TEPMUUYECKON IPOYHOCTAMU. B Ka-
4eCTBE TOIUIMBA HCIOJIB3YIOT KOKC, aHTPALMT, IPEBECHBIN
yroms. ITpu Temmeparype 1200-1400°C umiakoBslii pacriias,
BBITCKAsl 4epe3 JICTKY BAarpaHKH, pa3lyBaeTcsl CTpyed mapa B
BOJIOKHO U YHOCHUTCS B KaMepy OCaKJEHUs, I'/Ie MaJaeT Ha CET-
Ky TpaHcrnopTepa. OJHaKo IUIAKOBYIO BaTy LEJI€CO00pa3HO HC-
I10JIb30BaTh HE "B ChIpoM BuAe", a B BUje usaenuil. [loaromy B
KaMepe OcaxJeHHs 4epe3 (OPCYHKY pPACHBUIAIOT pa3iuyHble
CBSI3KU (OUTYMHBIE SMYJIbCHH, (EHOIPOPMaIbIETHIHBIE CMO-
JIBI | JIP.).

M3 mnakoBoM BaThl M3rOTaBJIMBAIOT BOMJIOK, >KECTKHC
MaThl, MOJIy’)KECTKHE W JKECTKHE IIIUTHI, CKOPJIYIIbI, CETMEHTHI,
PYJIOHHBIE TUAPOU3OJIALIMOHHBIE MaTEpUaIbl 1 MHOIOE APYTOE.
W3nenust ¢ NOBBIEHHONW JKECTKOCTBIO MOXKHO IIOJIy4arTh,
NPUMEHSST KHUJIKOE CTEKJIO, OCHTOHHWTOBYIO TJIMHY, Tpemel.
[Tomy>kecTkue M3Jenus MOJIyYaroT MPONUTKOM BaThl OMUTyMOM
BBICOKMX MapoK, (EHONBHBIMH M  (POpPMaJIbACTHIHBIMU
cMonaMu. Boiok, MaTel U Apyrue ruOkue U3Aeiaus OObIYHO
M3rOTaBJIMBAIOTCS KOHBEEPHBIM CIIOCOOOM, a TUTUTHI, CKOPITYTIBI
VI U30JIUMM TpyO HA CHHTETHYECKOM CBA3KE - METOAOM
HaBUBKU. XKecTkue uznenus GopMyroT Ha rpeccax.

[IInaxoBaTHbIE U3 JIENHS IIPUMEHSIOTCS JUIS
TEIUIOM30JSIIMM ~ TOPAYUX M XOJIOAHBIX  IOBEPXHOCTEH,
TpyOOIIPOBOJOB, Ui YTEIUIEHUS CTEH U MOKPBITUH JKWIBIX U
IIPOMBIIUIEHHBIX 3/aHUM; A 3BYKOM3OJALIMM B 3JaHUSIX C
MOBBIIIECHHBIM LITYMOM.
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cucreme Ca SO4 * H,O:

['unc (nByBOaHBIM rutic, gurupat) Ca SO4 * 2H,0;

[MomyBoanstii runc (momyruapar) Ca SO4* 0,5H,0;

PactBopumsblii anruaput (y anrugpur, aHrugpurlll,
Al111) Ca SO4 * eH,0;

HepactBopumsblii anruaput (3 aHruaput, aHruapurtll,
Al1) Ca SOq;

BeicokoTeMnepaTypHbIil aHTUAPUT (OL-aHTHJPUT, aHTHUJ-
putl, Al);

[TpomykThl IPOM3BOACTBA OPTOPOCHOPHOIN KUCIOTHI.

®ocdorunc u ocdonoayruapar MoIy4aoT MpU MPOU3-
BoacTBe dochopHor KucaoTel. DochopHas KUCIOTa SBISETCA
noirypabprkaToM, NMPUMEHSIOUIMMCS JJs1 W3rOTOBIEHHS (oc-
(OPHBIX U CIIOKHBIX KOHLIEHTPUPOBAHHBIX YJOOPEHUIA.

Cpenu pa3IUYHBIX THIICOBBIX OTXO/0B MEPBOE MECTO 10
00béMy mpom3BojACTBa 3aHUMaeT (ocdorurnc u docdomnomny-
THIpAT.

®docdorurc u dhochononyruapar moaydaroT Ipu TPOU3-
BozcTBe (ochoproit kucnorel. Pochopuas kucnora (H,PO4)
ABIsIeTCA MOy (padpruKaToOM, IPUMEHSIOIUMCS sl U3TOTOBIIE-
HUS POCHOPHBIX U CIIOKHBIX KOHIEHTPHUPOBAHHBIX YJ0OPEHUIA.

®docdorurc odpasyercs mpu nepepaboOTKe armaTura u co-
nepxut 10 75 % CaSO4. Opranuueckue NpuMeECH IPU CpaB-
HUTEJIbHO HU3KOM HMX COJEpPXAHUU MOTYT CYLIECTBEHHO HM3Me-
HATH CBOMCTBa (pocdorumnca u docdononyruapara, Hanpumep,
3aMeJIATh CXBATBIBAHUE U TBEPJEHHUE BSDKYIIHMX Ha UX OCHOBE,
OTPHLIATENIFHO BIMSIET Ha MPOYHOCTH UCKYCCTBEHHOTO KaMHSI.

[TormyTHBIE MPOIYKTHI, COAEpKALIUE CyIb(AThl KalbLus,
MOXHO HCHOJb30BaTh Kak JOOaBKYy—pETYJSATOp IPOIECCOB
CXBaThIBaHUS MU INPOU3BOACTBE MOpTIaHALEeMeHTa. [lomyT-
HBIE MPOAYKTHI MOT'YT UCIIOJIb30BAaThCSI B KaU€CTBE PEryssaTopa
IIPOLIECCOB CXBaThIBaHUS MOPTIAHJILEMEHTAa U MPOYHOCTh HC-
KyCCTBEHHOTO KaMHs, I03TOMY (ocdorurmc, coaepxamuii mo-
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B CEJILCKOM XO3WCTBE, IPHU MPOU3BOJICTBE TOIUTMBA (st Opu-
KETUPOBAHUSI ONUJIOK, YIJISI), a TaKKe B KOMIIO3ULUAX C JIEeT-
KUMH 3arOJHUTENSIMU (HApuMep, JUTHOTIEPIINT), B KaueCTBE
MOBEPXHOCTHO-aKTUBHOI'O BELIECTBA MPHU MOMOJIE KIIMHKEPA.

Texuudeckuii aurHocynbdanar: k Hemy oTHocAT CCh u
CIIb. DTO BBICOKOMOJEKYJSIPHbIE OPTraHUYECKHE COCAUHEHHS,
UCTIONIb3YEMBIC Yallle BCEro JUIsi YMEHBIICHUS BOIOMOTPEOHO-
CTH B OE€TOHAaX W ISl YBEJIMYEHHsI TUIACTUYHOCTH B Kepamuue-
CKHX CMECSX.

Jlekuus 5
['uricoBble MOy THBIE MPOMBIIUIEHHBIE OTXObI U UX
MIPUMEHEHUE B MPOU3BOJICTBE CTPOUTEIILHBIX MATEPHUATIOB.

Labell
Knaccugurayus euncoswvix omxo0os.

Haubonee npocroii kiraccuukammueid THIICOBBIX OTXO0JIOB
ABJISIETCA KJacCH(UKalUs MO MPOUCXOXKIEHHI0. PaccmoTpum
TEXHOJIOTUYECKUE TPOIIECCHI, TIPH MPOBEICHUH KOTOPHIX 00pa-
3yeTcs MOIMYyTHbIE MPOAYKTHI, COAEPIKAIIHNE CYTb(haThl KaJIbIU:

[Tpon3BOCTBO MHUHEPATBHBIX KUCIOT —OpTO(OoCcChHOpHOit
(pocorunc u pochononyrunapar), oprodopHoit (Ooporuric) u
TUTABUKOBOM ((PTOPAHTHIPUT M (HTOPTHUIIC), OPTAaHUIECKUX KH-
CJIOT —JIMMOHHOM (IIUTPOTHIIC), BUHHOKAMEHHON, MOJIOUHOW U
MYpaBbUHHOH; XUMHUYecKas nepepaboTKa IpeBECHHbI (I'MIpo-
JM3HBIA THIIC); MPOU3BOACTBO KOMIUIEKCHBIX YAOOpEHMH H3
MUHEPAJIOB M TOpHBIX nopoi. OOpaboTka BOAHBIX PacTBOPOB
HekoTophIx coneil: FeSOy4 (kpemuerurc), CaCl, .

OuncTka MNPOMBIIUIEHHBIX Ta30B cojaepxammux SO,

(cynbdorurmc);
O6paboTka BOAHBIX PACTBOPOB KHCIJIOT, OOpPa3yHOIIMXCS
npu TIPOM3BOJICTBE JTMOKCHIA TUTaHA (TUTaHO-

runc)lIpou3BoACTBO coseil U3 03epHON parbl, MOPCKOM OKeaH-
CKOI1 BOJIBI (parHoii TUIIC).
PaccMoTpuM n1ocTOBEpHBIE M BOCIIPOU3BOAUMBIE (ha3bl B
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LInaxocumannol.

ChIpbeM Ui TOTy4YeHHUs NITaKOCUTAIOBBIX M3ACIUM SIB-
JISIFOTCST KUCHbIE NUIAKA WK JIO0BIe JPYTHe IUIAKH, HE CKIOH-
Hbl€ K CHJIMKaTHOMY pacnanay. B OorHeHHO-KHIKHH HUIaK, Mo-
CTYHAIOUUN ¢ METAJUTypruuecKoro MpeArnpusThsi, BBOAAT I0-
0aBKH, KOPPEKTUPYIOIINE €r0 COCTaB, U MOJAU(PUKATOPHI - Be-
IIECTBa, KAaTATU3UPYIOIINE KPUCTALTU3AIUIO UTAKOB (OOBIYHO
Ti0,, CaF, u P,0s). Moaudukatopsl B TOHKOIUCIIEPCHOM CO-
CTOSIHUM OTPAaHUYEHHO PACTBOPSAIOTCS B Macce CTEKJa, W TI0-
3TOMY OHHU CIy’KaT IeHTpamMH Kpucrtamnusauuu. [lanee ¢op-
MYIOT U3JeNUs U3 paciiiaBa Iiaka ¢ 100aBKaMHu.

Perynupyss  cremeHp  KpHUCTaUIM3allUM ¥ COCTaB
KPUCTAINTMYECKONH (a3bl, MOXHO TIOJYYUTh MaTepual C
TpeOyeMbIMU MEXaHUYECKUMU U TEPMUUYECKHUMH CBONCTBAMHU.

[[InakocuTamIOBbIE M3IENHS XapaKTEPU3YIOTCS BBICOKH-
MU (PU3MKO-TEXHUUYECKUMU CBOWCTBAMHU, OHM 00JIaJalOT BBICO-
KOM M3HOCOYCTOMYMBOCTBIO, MPOYHOCTHIO, XUMUUYECKON CTOM-
KOCTBIO, XOPOILIO CONPOTUBIISAIOTCA aTMOC(HEPHBIM BO3/1EUCTBHU-
M, He 00J1a/1al0T TOKCUYHOCTHIO. CpeHssl IIOTHOCTH IIJIaKO-
cuTamio - 2500-2650 kr/m’, MPOYHOCTh Ha cxatue 500-600
MlIla, a Ha m3rub - 90-120 MIla, ko3P PunreHT TermIonpoBoI-
HocTH - 1,2 Br/M*rpag, paGouast temmeparypa - 10 750°C, Tem-
rneparypa pasmsrdeHus - 10 950°C. IIlnakocuTaLIsI MOTYT
OBITh MOJIyYEHBI JHOO0T0 IBETA, a O J0JITOBEYHOCTH KOHKYpPHU-
poBath ¢ 0a3zanbTaMu U TPAHUTAMH.

Couetanne (QU3NUECKMX ¥ MEXAaHUYECKUX CBOWCTB
[IUIAKOCUTAIIJIOB O00YCIIOBIIMBAE€T BO3MOXXHOCTh MX IITUPOKOTO
WCIOJIb30BAaHUSI B CTPOUTEILCTBE: Ui MOJIOB MPOMBIIIIEHHBIX
U TPAKIAHCKUX 3JaHUH, JEKOPaTUBHOM W  3aUIUTHOM
OOJIMIIOBKM HApYy>KHBIX W BHYTPEHHUX CTEH, MEPEropoJioK,

LIOKOJIEH, byTepoBku CTPOUTENBHBIX KOHCTPYKLUH,
MOJIBEP’KCHHBIX XHUMHYECKOM arpeccum WM aOpa3uBHOMY
HU3HOCY,  KpOBEJIbHBIX  IIOKPBITMM  OTAIUIMBAa€MBIX U

HEOTAIlJINBAaCMbIX IMPOMBINIJICHHBIX 3,I[aHPII>’I, 06J'II/II_IOBKI/I
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CIIOMCTBIX IIaHEeJIell HaBECHBIX CTEH 3HJaHUN IIOBBIIICHHOM
ATaXKHOCTH.

I[Iupokoe mpuMEeHEeHUe B CTPOUTENILCTBE 30aHUN U TOPOT
HaxOJUT TakXke IIeOCHh W3 OTBAIBHBIX HEPACTIAIAFOIINXCS
nutakoB. [lomyyatoT Takoi meO6eHb 0ObIYHO MPSMO Ha IIIAKO-
BBIX OTBaJIaX. BOJbIIME KyCKHM 3aCTHIBIIETO IIJaka pa3OWBaIOT
1o pazmepos 300-400 MM U B TaKOM BHUJIE HAPaBISAIOT HA JIPO-
OWJIBHO-COPTUPOBOYHYIO YCTAaHOBKY. ['OTOBBIN mIe0eHb pa3HBIX
dbpaxuit (80-40; 40-20; 20-10; 10-5 MM) UOET HA CTPOUTEIb-
HBIE TUIOMIA/IKU WJIM Ha 3aBOBI COOPHOTO *kKene300eToHa.

Jlekuusa 3.
HcTounnku o0pa30BaHus 30JI0IIIAKOBBIX OTXO0B U Iy TH
UX paIlMOHAIBHOTO UCIIOJIB30BaHUS.

Xapaxmepucmuka 301

3omamMu  OOBIYHO HA3BIBAIOT OCTAaTKU OT COKUTAHUS
TBEpJOTO ToTuIMBa (YTJIs, ClIaHIa, Topda). PazmMep yacTuir 30516l
MmeHee 0,14 mM. Bonee kpyIHble 3€pHa OTHOCAT K IIJIAKOBOMY
mecky W 1ieOHI0. 30ja-yHOC (JBIMOXOJHBIE 30JIbI) Oosee
OTHOPOJHBI 1O COCTaBy M CBOWCTBaM, YeM 30Jbl OTBala,
MO3TOMY OHH TNPEANOYTUTEIbHEE AJIsi PUTOTOBIEHUSI OETOHA.
[TpuromHOCTHh 307BI AJIE U3TOTOBJICHHS BSDKYIIUX W OSTOHOB
YCTaHABJIMBAIOT OIBITHBIM IyTeM MPOBEPKU XHUMHUECKOIO
cocTaBa W COJIEpPKaHUS BPEAHBIX MPUMECEH, K KOTOPHIM
OTHOCSITCSI HECTOpeBIliee TOIUIMBO, Cepa, HEralieHas H3BECTb,
okcua Marausg. I[lo BUAy CKHraeMoro TOIUTMBA  30JIbI
MOJPa3JeNA0OT Ha YrojbHBbIE, CilaHleBble U TophsHbie. B
3aBHUCHMOCTH OT MOJYJSl OCHOBHOCTH 30JIbI, KaK W IUIAKH,
OBIBAIOT KHCIBIE M OCHOBHBIC (TOcieaHue umeroT Mo>1).
XUMHUYECKUH COCTaB 30J1 CUIIBHO KOJIEeOJIETCsI B 3aBUCUMOCTH OT
BUJa TOIUIMBA. B 3071€ MOXET OBITh:
15..60% - SiO,; 5..45% - ALOs; 5..40% -Fe,Os;  3..50%-
CaO.

28

CTBLIO p0=550-850KF/M3; BOJIOCTOMKOCTEL 3aBUCHUT OT BHUOA CBSI-
3YIOIIEr0 U MOpPOAbl ApeBecMHbl. OCHOBHOE Ha3HAa4YeHUE IS
W3TOTOBJICHUSI MeOenr, B KauyeCTBE OTACIIOYHOTO MaTepuaa,
JUTs1 OOIITMBKH TIEPETOPOIOK.

HpeBecHo-cnoncthiii mnactuk-(JICIT) wu3roraBnmmuBaroT
Ha OCHOBE HATYypPaJIbHOIO JYIIEHOIO WINOHA, MPONUTAHHOIO
CMOJIOM IIPU BBICOKOHM TeMIlepaType. DTOMY IUIACTHKY MOXKHO
npuaaBaTh 00y GopMy, KOTOpas COXPaHSIETCsS MOCie OXJa-
xaeHus. [Ipumensiercs 1yisi U3roTOBJIEHUS CTPOUTENIbHBIX KOH-
CTPYKLIMI B KayeCTBE BCIOMOIATEJIbHBIX, KPEMEKHBIX U MOH-
TaXHBIX 3JIeMeHTOB. O01aiaeT BHICOKONH XMMHYECKON CTOWMKO-
CTBIO U BBICOKHM COITPOTHUBIICHHEM K UCTUPAHUIO.

LleMEHTHO-CTPYKEYHBIE IIUTHI - JIMICTOBOM Marepuail,
MIOJIyYEHHBIM Ha OCHOBE LIEMEHTA, CTPYKEK M MHHEpaIU3aTo-
poB. OTiauyaercss BBICOKOW IPOYHOCTBIO, BIArOCTOWKOCTBIO,
TPYIHOCTOPAEMOCTBIO0, OMOCTOUKOCTBIO, OTCYTCTBHEM TOKCHY-
HOCTH, JIETKOCThIO B 00paboTke. Mcmonb3yloTcsi B KauecTBe
OOIIMBKY OTpa)kJAIOUINX KOHCTPYKUUN (TUIMTBHI MEPEeKpHITHUS,
IJIOCKOTO TIOKPBITHSI, CTEH), B3aMEH TPaJUIIMOHHBIM OOIIUBOY-
HBIM JIUCTaM U3 acOECTOLIEMEHTA.

JpeBecHO-MUHEPANIbHBIE IUIMTHL - MaTepuaj, COCTOs-
UM U3 JAPEBECHBIX CTPY’KEK, BCIYYEHHOrOo NepiuTa, Kapba-
MHUJITHOM CMOJIBI U OTBEPAUTENS. Y 3TOro MaTepuaia camas Bbl-
COKasl MPOYHOCTh Ha u3rub 6omee 3MIla
K orxomam 51ecOXMMHUYECKOTO KOMILIEKCA OTHOCSATCS TEXHUYE-
ckuit ruaponu3nbii TurHuH (TT'JI) 1 TeXHUYeCKnui TUTHOCYTb-
¢anat (TJIC).

TexHUYeCKU TUAPOIAU3HBIA JUTHUH - 3TO CJIOXKHAas
CMECh pAa3JIMYHBIX OPraHUYECKUX BEILIECTB, COCTOSLIUN H3:
nurauHa 40-85 %, HepacTBOPUMBIX IMOJIMCAXAapOB, BOCKA, CMO-
Jbl U OCTAaTKOB CEPHOU KUCIOTHI. TE€XHUYECKUH T'MAPOJIM3HBIN
JIUTHUH UCIIOJIB3YETCSl KAaK HAIlOJIHUTENb B PE3UHOBYID CMEChH
JUISL TIOJIyYEHUS! JIMHOJIEYMa, B KOMIIO3MIIMSIX HAa OCHOBE CBs-
3ytomux (TUIC, IIeMeHT, OuTyMm ¢ gobasnenueM a0 60% TIJI),
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3aTop M BOJA.

Ucnonb3yercsa niis ycTporcTBa CTEH B BUJIE MaHENEH U
OJIOKOB B CENTCKOM CTPOHUTEILCTBE.

Kcunonur 1nemMeHTHbIN - MaTepua MOoTy4YeHHBIN Ha OcC-
HOBE MOPTIAHIIEMEHTa, OIMWJIOK, MUHEPAIN3aTOpa U BOJBI.
Hmeet po=1000-1550 kr/m’; Rysr 70 48 MITa; Rey =20-85MITa.

Marse3uanbHbI KCWIOIUT ITOJIy4YEH Ha OCHOBE KayCTH-
YEeCKOr0 MarHe3uTa WK KayCTUYEeCKOro J0JIOMUTA C UCIOJIb30-
BaHHMEM pPACTBOPOB coJiel Maruus v onuiaok. OCHOBHOE Ha3Ha-
YeHHEe: UX HCIOIb3YIOT JJIS U3rOTOBJICHUS TUIMTOK JUI T0JIa U
JUIS MOHOJUTHBIX OECIIOBHBIX IIOJIOB B IMPOU3BOJICTBEHHBIX
3IaHUSX.

OKCTPY3UOHHBIN OETOH MOJTy4YeH Ha OCHOBE MarHe3u-
QIBbHBIX BSDKYIIMX C HCIIOJIb30BAHWEM [PEBECHOM IIEpCTH U
JPEBECHBIX OMWJIOK U PACTBOPUMBIX COJICH.

CocraB craenyroumit: MgO =34,2%; MgCl, =14,6% (c
po=1,2r/cM?) crpyxka u mepeth = 51,2%. pe= 800-900kr/m’;
R,:-He menee 1,1 Mna, R He menee 8 MI]a.

[Tomy4eHHbI Opyc MMEET BHICOKUE ICTETHUECKUE CBOK-
CTBa, HE TPeOyeT OTAETOYHBIX padOT, SKOJOTUUECKH YUCT, 00-
najaer OJaronpUsTHBIMA CAHUTAPHO-TUTUEHUIECKIMHE CBOMCT-
BaMU. BogocTOMKOCTD €ro BhIlIE, YeM Yy THIICOBBIX MaTepHaioB
(Kpasn=0,7)

HpeBecHoBosiokHucThie TWMTHL (JIBID)- momydaroT Ha
OCHOBE TOpSiUEro MpeccoBaHUs JPEBECHOM MIEPCTH U TEPMOpe-
aKTUBHBIX cMOJ. CpenHssi IOTHOCTh po= 300 -500 KF/M3; Rusr
no SMIla. OcHOBHOE Ha3HAUYeHHE B KAYECTBE TEILIOU3OJISIIIHU-
OHHOT'O, KaK OCHOBA IOJ JIUHOJIEYM, B KaueCTBE OTAEIIOYHOTO
IIPU IPOU3BOJICTBE MeOEIH.

JIpeBeCcHO-CTPY)KEUHbIE IUIUTHI - MOJIYYalOT IyTEM TO-
psAYero MpeccoBaHUs APEBECHBIX CTPYKEK CO CBs3ylomuM. B
KauecTBE CBA3YIOIIMX HCHOJB3YIOTCS (heHosndopmanbaeruaHas
cMmona, kapbamuaHas cmoia u Ap. [lo KOHCTpyKIHMH OHU Jie-
JIATCS HA OJHO- TPEX M MHOTOCIOWHBIE; CO CPEIHEW MIOTHO-
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B yronpHBIX 307aX OOJBIIE COMEPIKUTCS SiO,; B
ClTaHIEBbIX W TOpdsHBIX Bo3pacTaeT conepkanue CaO.
AKTHBHOCTBIO 3011kl  Ha3bIBaIOT €€ CIIOCOOHOCTh  TpH
CMEIIMBAHUU B TOHKOU3MEJIbYEHHOM BHUJE C BO3IYIIHOM U3Be-
CTBIO M 3aTBOPEHUU C BOJIOHM TBEPAETh B PA3IMUHBIX YCIOBHSX.
AKTUBHOCTh  TOBBIIIA€TCA  MPU  HAIMYUM B 30I€
KPEMHE3eMUCTOT0 KOMIIOHEHTA WM O00KKEHHBIX TIMHUCTBIX
MaTepHUajJoB M MPHU TOBBIIIEHUH €€ YAETbHOW MOBEPXHOCTH.
3oma  SIBISIETCS  AKTUBHBIM ~ KOMIIOHEHTOM  CMEIIAHHOTO
BSDKyIIero u 0OeToHa, 4TO OO0YCIaBIWBAaEeT BO3MOXXHOCTH €€
3¢ (HEeKTUBHOTO HCIIOIB30BAHUS JIJIsl IPOU3BOJICTBA U3BECTKOBO-
30JIbHBIX BSDKYLIMX B KadecTBE AaKTHUBHOM MHHEpalIbHON
NO0AaBKH B IIEMEHTHI M OCTOHBI, JUIS TIPOU3BOJCTBA SYCUCTHIX
06eToHOB. XUMHUYECKass AaKTUBHOCTH 30Jbl IOBBIMIAETCS MPHU
TEIUIOBOM  00paboTke OeroHa. bounblieil  aKTUBHOCTHIO
o0analoT OCHOBHBbIE 30Jbl. HekoTophie 30I1bl, MOTy4YEHHbBIE
MPU CXKUTAHWU CJAHIIEB W OTACIBHBIX BHUJIOB Topda U YIJI,
Mocjie  TOHKOTO TIOMOJIa MOTYT  HCIOJIb30BaThCs  Kak
HU3KOMApOYHBIC BSDKYIIME BemiecTBa. [LTOTHOCTH  30I1bBI
coctaBpister 1,75-2.4 r/CM3, OJIHAKO INIOTHOCTH OTJIECIBHBIX
Gbpakiuii MOXET 3HAYUTENBHO OTJIMYAThCS OT CPEIHUX
3HaueHuil. HaceimHas mioTHOCTH 305kl Koyebnercs ot 600
101300 kr/M’ IIIOTHOCTH 3aBHCHT OT BHJA TOILIMBA W
TEMIEPATypbl  CKUTaHHsS,  OOBIYHO  yBEJIMYUBASACH  C
MOBBIIIICHUEM TIOcTeaHed. Menkue dYacTUIbl TOIUIMBA TPH
MBUIEYTOJIBHOM CXKHTaHUU cropatoT Ha jety. [Ipu 3ToM Ha ux
MOBEPXHOCTH 00pa3yloTcs IUIOTHAas 000JI0YKa, a BHYTPU OHHU
UMEIOT  TMOPHUCTYI0  CTpyKTypy. llopucrtocTeio  yacTuig
OOBSICHSIETCSI CPeHSS TUIOTHOCTD 30716l Pa3Mephl 4acTuIl 30161
3aBUCAT OT CHIPhs, CIIOCO0A CXKUTAHUS, MECTa OTOOpa POOKI U
00bIuHO  KONeOmroTcs B mpeaenax ot 5...100 mxm. 30575l
WCIOJIb3YEMBIE JUISI M3TOTOBJICHUS KEI€300€TOHHBIX U3ENHH,
HE JOJKHBI cojaepkarh Oonee 5% HeECTOpEeBIIETO TOIIIMBA
(3071bI OT CXKUTAHUS aHTpalMTa U KaMEHHOro yris - Oosee
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10%) u 1% cepbl, a Takke BKIIOYEHUN HETAIICHOM H3BECTH.
3o07a JOJDKHA BBIIEPKHUBATh CTaHAAPTHBIE HWCIHBITAHUS Ha
PaBHOMEPHOCTh HM3MEHEHHs o0beMa, HpHU HTOM OOpasLbI-
JIENeIIKY M3TOTaBIMBAIOT M3 PAcTBOpPa HOPMAaJIbHOM T'yCTOTHI,
cyXasi CMECh KOTOPOI'O COCTOUT U3 | yacTu ieMeHTta u 3 yacre
30de1. K 3epHOBOMY cOCTaBy 30JbI OOBIYHO  OCOOBIX
TpeOOBaHUI HE MPEIBABIACTCS, HO PEKOMEHIyeTCsI, YTOOBI AJIst
SYEUCTBHIX OETOHOB MHCMOJb30BANacCh 30J1a C  yJAEIbHOU
TOBEPXHOCTBIO Gonee 2500 cM?/T, a [l IIOTHBIX OETOHOB —HE
menee 1500cm/r. C YBEJIIMYEHUEM TIOMOJIA 30JIbI BO3PACTAET HE
TOJILKO TPOYHOCTh OETOHAa, HO TaKkKe BOJOMOTPEOHOCTH
OCTOHHOM cMecHu W ycaaka OeTOHa, MOATOMY ONTHMAJIbHBIN
3€pHOBOM COCTaB 301, a TaKKe coJiep>KaHue
oOnaropakuBarmMux  J00aBOK  (aKTUBHU3UPYIOMIUX 30y,
TUTACTU(QHUIHPYIOLTIX OCTOHHYIO CMECh) IIeJIeCO00pa3HO
yCTaHaBJIUBATh MpeIBapUTEIbHBIMU OTIBITAMU TUISt
KOHKPETHOT'O BHJIA 30JIbI U OETOHA.

XapakTepruCTHKA 30JI0IUIAKOBBIX OTXOJIOB I'. YaH-Y 13.

B r.Vian-Ya» ucroyHuKaMH 30/I0ILIIAKOBEIX OTXOIOB

SIBJISIFOTCS TOII-1 u TOL-2. [Ipennpustus
AIEKTPOIHEPIeTUUECKON  OTpacian SIBJISIIOTCS.  OCHOBHBIMU
UCTOYHUKAMHU  3arps3HEHUS atMoc(epHOoro BO3ayXa B

pecnyomuke. B 1997 r. ux BoIOpochl coctaBmiu 61,71 Thic.
ToHH win 50,5% 0T BaJOBBIX BBHIOPOCOB CTALMOHAPHBIX
HCTOYHUKOB 3arpsi3HEHUS U3 HUX TBEpAbIX —28,19 ThIC. TOHH,
ra3o00pa3HbIX U KUAKUX —33,29 Teic. ToHH. Ha mpeanpustusix
ynoBieHo 455,11 Tbic. TOHH 3arpsi3HAIONIMX  BEIIECTB,
koaurmeHT yJioBa COCTaBUII 88,15. Bri6pocsr
3arpsi3HSIONIMX BEMIECTB B aTMocepy Ha TPEIIPUITHIX
OTpAC/IM CHU3WJIMCh N0 CpaBHEHUIO ¢ 1996 1. Ha 24,23 ThIC.
TOHH 32 CUET YMCHBIIIEHUSI KOJMYECTBA CKUTAEMOTO TOILIWBA,
MOBBIICHHEM 3(PPEKTUBHOCTH PadOTHI, 30JI0YJIABINBAIOIITUX
ycTaHoBOK. [IpennpusitusiMu SHEPreTUKd 00pa3oBaHO OTXOJ/0B
Bcex BHUOB 491305,784 TOHH W3 HUX MNPOU3BOJCTBEHHBIE —
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Payuonanvuvie nymu ucnonvsosanus opesechvix omxo0o6 om
0epesoodbpabomxu.

Ha ocHOBe opraHMyecKux CBSI3YIOIIMX C HCIIOJIb30BAHHEM
JPEBECHBIX OTXO/I0B MOKHO U3TOTABIIUBATD:
® IpeBECHOBOJIOKHHUCTHIE TUIUTHI (/IBIT)
® IPEBECHOCTPYKEUHBIE IIUTHI
e jnpeBecHO-ciouctolie Tiactuku (JICII)
e JpeBECHO-MUHEpabHble IUINTHI (JIMII)

Ha ocHoBe MuHEpagbHBIX CBA3YIOIIUX MOJIYYalOT CIEAYIO-
M€ MaTepHaIbL:
e (ubponuT (LIEeMEHTHBIN 1 MarHe3UaTbHBII)
KCHUJIOJUT (LIEMEHTHBIN U MarHe3uallbHbIi )
apbonut
AKCTPY3HOHHBIN OpyC
1IeMeHTHO-CcTpy KeuHbIe muThl (LICIT).
@ubponut 6611 U300peTeH B llIBernun, Ha OCHOBE KayCTH-
YECKOr0 MarHe3uTa WM KayCTHMYECKOTo JO0JOMHUTA U JpeBec-
HOM CTPY>KKH C HCIIOJIb30BAHHEM MarHe3uaidbHBIX COJIEH B Ka-
YECTBE 3aTBOPUTEIIS

MgO+ MgCl, = 3Mg(OH),+ MgCl,+ nH,O

[Tonyuen matepuan mapku 300-400.

[Ipn momydyeHun nEeMeHTHOro ¢uOponIUTa B Maccy
N00aBJISIOTCS MUHEpANIU3aTOPhl, TAKHE, KaK XJOPHUCTBIM Kallb-
Ui U KuaKoe cTekino. OHU HEeHTPamu3yloT BPEAHOE BIUSHUE
1iesIouel Ipy TBEPJICHUU LIEMEHTA U OJHOBPEMEHHO SIBIISIIOTCS
YCKOPUTEISIMH TBEPACHHUS.

OUOPOUT ABIAETCS TEIJIOU30SALMOHHBIM MaTEPUATIOM
CO CpellHEl IMJIOTHOCTBIO paBHOM p,=250-500 Kr/m’ ; Rysr =0,3-
1,3 MIla, MOXeT HCIOJIB30BATHCSI B KAue€CTBE YTEIUTHTEIS
(cTeH, 4epaaKkoB, MEPEKPHITHIA).

ApGonut - nerkuii 6etoH ¢ po= 400-850 kr/m’; Rusr
=0,7-1,0 MIla Rcx =0,5-5MIla. B cocraB cMecH BXOIUT
noptiaanaieMenT Mmapku M=400, npeBecHas 1erna, MUHEpaIH-
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[Tpu TBepIeHNH MOPTIAHIIEMEHTA BBIACISACTCS TUAPO-
OKHUCh KaJbIUs, YTO MPHUBOIUT K yBenuueHuto pH pactBopa,
TeMHULIEIITION03a TIePEXOAUT B caxapa B KOMIO3ZMILHUAX C JIpe-
BECHBIMHM OTXOJIaMU CHIKAeTCs aiare3us. [ UmcoBbie BsKyIIUe
IIPY 3aTBOPEHUH BOJIOM 00pa3yloT 4yTh KUCIYIO (OIKe K Hei-
TpPaJIbHOI) cpeny, UTO YJIy4YIlaeT aAre3uio K JIPeBECHBIM OTXO-
JaMm, a MPU TBEPACHUU MarHe3WalbHBIX BSDKYIIMX 00pa3zyercs
HEUTpaibHas cpefa, KOTopas CIHOCOOCTBYET OlaronmpusiTHOMY
CLIETIJICHUIO BSKYIIUX C JPEBECHBIMHU OTXO/IaMHU.

OTtpunarenbHOe BIHUSHHUE PACTBOPHMBIX CaxapoB MOXK-
HO HEUTpaIM30BaTh NPUMEHEHHEM MUHEPAIN3aTOPOB, TAKUX
KaK XJIOPUCTBIM KaJbIUil, )KUJIKOE CTEKJIO0, KOTOPbIE CHUXKAIOT
pH cpenpl u BBICTYHArOT OJHOBPEMEHHO, KaK YCKOPUTEIH
TBEPACHUS LIEMEHTA.

Knaccuguxayus opesecnvix omxo0os.

HcTtounnkaMy MOJTy4YeHHs] JPEBECHBIX OTXOJOB SIBIIS-
I0TCs JiepeBooOpabdaThIBArOIast U JIECOXMMHUYECKAs MPOMBIIII-
JICHHOCTH.

[To odepeTHOCTH MOTYUYEHUS! APEBECHBIE OTXO/bI IEIST-
cs Ha: 1) OTXOBI MPH JIECONUIICHUH; 2) TIEpBUYHAs 00padoTKa
JpeBECHHBI (CTPYXkKa, peikn); 3) BropuuHasi 00paboTKa JpeBe-
CUHBI (CTPYKKH, OITUJIKH).

ITpu 0OpaboTKe ApEeBECHHBI Ha JIECONMMWIBHBIX paMax U
Ha CTaHKax MoJlydaeTcsl pa3Hasl popma U IpaHyJIOMETpUs ITHX
oTXx0A0B. OTXOZBI JIECOMMWIBHOM paMbl HUMEIOT KyOHUYECKYIO
(dbopMy, CTaHOUYHBIE - BOJOKHUCTYIO CTPYKTYpy pasmepom 1-2
MM. MenKkue onmuiku TpeOyroT OOJIBIIEro pacxoja CBA3YIOIIE-
ro, B TO K€ BpeMsi BOJIOKHUCTas CTPYKTypa JaeT OONbIIyIo
MPOYHOCTH Ha M3THO U OOJIBIIYIO CIETISIEMOCTb.

[To neneBoMy Ha3HAYEHHUIO IPEBECHBIE OTXOMAbBI JEISTCS
Ha CBIpbE JJIS LIEJUTIOI03H0-0yMaXKHOH, JIECOXUMHUYECKON U J1e-
peBooOpabaThIBarONIEli MPOMBIIIUICHHOCTH; B TPOU3BOJICTBE
CTPOUTENIHBIX MaTEpUAJIOB; B KaueCTBe TOIUIMBA (B BUaE OpH-
KETOB); B CEJIbCKOM XO3SCTBE.
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491022,834; wempow3BoACTBeHHbIE (ObITOBBIE) —282,95.
OcHOBHOU  BKJIajg B 00pa3oBaHME OTXOJOB BHOCST
3oJionutakoBbie 0Tx0ab6l —488306,7 (99,3%) ThIC. TOHH, U3 HUX
ucnons3oBaHo 18570 (3,7%) ocranbHble pa3MelialoTCs Ha
[IOJINTOHAX TIPEINPUATUN DHEPIETHUKHU. B roponme cambiM
0O0JBIIMM HMCTOYHHKOM OOpa30BaHUs U pa3MELICHHUs OTXOJI0B
aprnsiercs TOL-1, Ha xoropoir B 1997 1. oOpa3oBanock
115292,343 TBIC. TOHH BCEX BUJIOB OTXOJIOB, M3 HUX 30JI0IIJIAKH
—114801 (98,7%). 3onomnaku XpaHsaTcsl B ABYX 30JI00TBajax:
MPOMEKYTOUYHOM u OCHOBHOM. [TpomexxyTOUHBII
IKCIUTYyaTUPYETCsl B 3UMHHI MEpUOJ U HE UMeeT MpoduibTpa-
nuoHHoro fkpaHa. Ha TOII-2 oOpaszoBamoch BceX BHIOB
oTx0A0B-26808,182 TEIC. TOHH, W3 HHUX 30JIOILIAKH —26772
(93,8%), koTophle mepeaanbl Ha OCHOBHOM 30mooTBas TOLI-1.
30JI0IIIAKOBBIE OTXOAbl HE MCHOJIB3YIOTCS KaK BTOPUYHBIC
MaTepuaigbHble pecypchl. B Hacrosimiee Bpemsi MPOBOISTCS
MOAITOTOBUTENbHBIE PAOOTHI IO UCTIOJIB30BAHUIO 30JIONLIAKOB B
KauecTBE HAMOJIHUTENS B CTPOUTEIbHBIE MAaTEPUAJIbL.

TOILl-1 paboraer B ocHOBHOM Ha [yCcHHOO3epCKOM,
TOIl-2 na Tyrayiickom yrisx. B 1997 r. Obumn mpoBeAcHBI
HCCIe0BaHUsl HA TOKCUYHOCTH 30JIOILJIAKOBBIX OTXOJO0B. Jliis
oneHku TokcuyHoctu 3IIIO nHa s>tEx TOIL| Obu OTOOpaHBI
npoObl  TOMJIMBA, 30Jb6I M3 CKpyOOepoB M OarapelHBIX
LIMKIOHOB, NpOoOBbl IIJIaka M 30JO0LUIAKOBBIX CMeced ¢
30100TBas1a. [IpoOBI 30761 OOOTAIIEHBI KEe30M U HEMHOTO
KaJblIIEM 3110 TOL SIBJISIFOTCSI MPOAYKTOM
BBICOKOTEMIIEPATYPHOI TEPMHUUECKON 00paboTKH
MHUHEPAJIBbHOM 4YacTH YIrisd, CXKUraemMoro B KoTiax. B
neiictByromux B Hacrosiee Bpems “MMJ1” BpemeHHbIN
KJIacCU(UKATOp TOKCHUYHBIX TMPOMBIIUIEHHBIX OTXOJOB U
METOAMYECKUE PEKOMEHJAIMU [0 ONPEeIeHUI0 Kiacca
TOKCUYHOCTH  NPOMBIIIJICHHBIX  OTXOJOB  yTBEP>KICHHbBIE
Munzapasom u ['KAT CCCP 13.05.87 Ne 4286-87 oTxomasl
yrojibHOM yactu TOK B TOKCMYHBIX OTXOJIaX HE 3HA4aTcCs. ITO
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3HAQYUT, YTO KaK OTXOABI YIJIEAOOBIBAIOIIMX MPEANPUATUI
(mopoma m Bckpbima), Tak u 3O TOIl TokcHMYHBIMU He
ABJIAKOTCA.

Ilymu payuonanvbno2o ucnonb308aHus 3010ULIAKOBbIX OMXO0-
008 U 3071bl.

Hcnonb30BaHue 30161 IPU IPOU3BOJICTBE IIEMEHTA!

30716 UCHOJB3YIOT B KayeCcTBE TOHKOMOJIOTON 00aBKH st
CHIDKCHHUSI pacxoja IEMEHTa U TEIUIOBBIICTICHUS B H3ICIUIX
JUI TUAPOTEXHUYECKUX COOPYKEHUMU, 3aMEHsIsl 4acTh 1IeMEHTa
30JI0H, a Takke B TeX CIydyasxX, KOrJa MO MPOYHOCTH OETOHA
TpeOyeTcsl MEHBIINNA pacxoi LEMEHTa, YeM MHUHUMAaIbHO [0-
ITyCTUMBIH 110 YCIIOBHIO MOTYYESHHsI INIOTHOTO OETOHA.
TonnuBHBIEC 30J1bI U UTAKU KaK KOMIIOHEHT LIEMEHTHOM ChIpbe-
BOll cMmecu: Ha psine eMEeHTHBIX 3aBOJOB JOMEHHBIC TpaHyIIn-
pOBaHHbBIE NUIAKU NMPUMEHSIOTCS B Kaue€CTBE CHIPbs. TOIIIMB-
HBIC [UTAKM TAaK)K€ MOTYT OBITh BBEJACHBI B COCTaB CHIPhEBOM
LEMEHTHON IUXTHI J1UO0 HEMOCPEACTBEHHO, OO0 MpH BAYBa-
HUU Pa3MOJIOTOTO IIJIaKa C TOPSYEro KOHIIA Bpallaroleics me-
yi. OcOOEHHOCTh HCIIOJIb30BAHUS TOIUTUBHBIX I'paHYyJIHMPOBAH-
HBIX [IUTAKOB COCTOMUT, MPEXK/E BCETO, B TOM, YTO OHH HE JOJIK-
HBI Pa3MaJIbIBaThCs U MPAKTUYECKU HE COJEPIKAT HECTOPEBIIUX
gacTull TorukBa. Hamnume 9gacTuil yriis B 30J0IUTAKOBBIX OT-
X0J1ax, MPUMEHSIEMbIX B KaueCTBE ChIPhEBOTO KOMIIOHEHTA Iie-
MEHTHOM IIMXTBI, SIBIISIETCS TOJIOKUTEILHBIM (PAKTOPOM.

B cocTtaB mopTiaHAUEMEHTHBIX CHIPHEBBIX CMECEH Ha
OCHOBE JIOMEHHOTO IITaKa HEOOXOIMMO BBOIWTH KOPPEKTH-
pytomue 100aBKu ( JKele30- U KPEeMHE3EeMCOACPIKAIIYI0) U3-3a
MPAKTUYECKH TMOJIHOTO OTCYTCTBHUSI B JJOMEHHBIX IIIAKAaX OKHU-
cinoB xkene3a u Hemoctatka SiO,. CopjepkaHue CIaHIIEBOTO
IIJIaKa B CBIPbEBOM cMecU MOKET cocTaBisATh 40-65 % (B 3aBu-
CUMOCTH OT YHCTOTHI KapOOHATHOTO KOMIOHeHTa). lisi cpas-
HEHUSl KOJUYECTBO JIOMEHHOTO IIJJaKa B COCTaBE I[EMEHTHOU
CBIPHEBOM cMecH 00bIYHO He TpeBbIimaet 35-45%, a rnunHbl- 18-
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XUMHUECKHUI COCTaB IPEBECUHBI B %!
C-495
0-44,1
H-6,3
N-0,1
OcranpHOE - MUHEpaIbHas 4acTh.

B nucTBeHHBIX MOpoaax cojiep:KaHue MEHTO3aHOB Ipe-
BBIIIAET B 2-2,5 pa3za, 4eM B XBOMHBIX MOpPOJAaX, MO3TOMY B
KOMITO3HUIUSAX C IIEMEHTOM JIy4Ille MCIOJIb30BaTh XBOWHbIE TO-
poAbl, Tak Kak MEHTO3aHbl B MPUCYTCTBUU BOJBI U ILEJIOYEH
TUAPOIHU3YIOTCA M MPEBPAIAIOTCS B MPOCTHIE caxapa, XOPOLIOo
pacTBOpPUMBIE B BOJE, KOTOPBIE MPEMATCTBYIOT XOPOILIEMY CIie-
MIJICHUIO YACTHUI] IEMEHTA C APEBECHBIMU OTXOIaMHU.

Hemrono3a - BEICOKOMOJIEKYISIPHOE OPraHUYECKOE CO-
€IUHEHUE JMHEHHOM CTPYKTYphl M IIOOTOMY B MakpoO- BHJE
MpEeACTaBIEHO BOJOKHAMU. OHa He pacTBOpHMAa HU B BOJE, HU B
OPraHUYECKUX PACTBOPUTENSAX, HO B MPUCYTCTBUU BOJBI U MHU-
HEpaJbHBIX KHUCJOT MOJBEpPraeTcs THAPOIU3y M o0pasyercs
pacTBOPUMBIM caxapaT, OH U BIHUSAET Ha MPOLECC TBEPACHUS
LIEMEHTA.

JIurauH- eue 0oJiee BHICOKOMOJIEKYIISIPHOE COSMHEHHUE C CO-
nepxanuem C 1o 60%, 3To NPpOAYKT MOJUKOHACHCALIMH TPEX
CTPYKTYPHBIX TPYIIIL.

JIMrHUH BBINOJIHSAET POJIb CBA3YIOLIETO.

I'emuuenII05103a - BBICOKOMOJIEKYJIIPHOE COEAUHEHUE C
MEHBIIIEH CTENEHBIO NOJINMEPU3ALIH.

Bnusinue pa3nuuHbIX GakTOPOB HAa CBOMCTBA APEBECHHBI.
C yBeJIMYEHHEM TEMIEPATYPHI 0 1500°C HuKakux XuMHde-
CKMX M3MEHEHUN HE MPOUCXOJUT; MPU yBEIUUYCHUH TeMIIepa-
TYpHI 110 200°C nermtonosa pasnaraeTcsi ¢ 00pa3oBaHHEM TIPO-
IYKTOB, pPaCTBOPUMBIX B IIENI0YaX, CHUPTOOCH30JI€e, IPHU MOBBI-
IIEHUH TEMIIEPATYPHI, BHIIIE 250°C u3 JIPEBECUHBI BBIIECISIOTCS
ra3oo0pasHbie MPOayKThl. COBMECTHOE BIHMSHHUE TEMIIEPATYpPhI
Y BJIQKHOCTH YCHUJIMBAET CKOPOCTh XUMHUUYECKHUX MTPEBPALICHUM.
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B 3aBucHMOCTH OT IJIaCTUYECKUX CBOMCTB K TJIMHE J10-
0aBIIAIOT pa3zHOE KOJIMYECTBO 30Jbl. J[JI1 BBICOKOIIACTUYHOMN
rinHbl — 40-48; cpennenacTuyHON — 10 30; HU3KOIUIACTUYHOMN
— 8-20. Cprme 20% 30JI6I WM 30JO0IIIAKOBOM CMECH BBOJIST
JUIIb Ha OTIENBbHBIX 3aBOJIaX, UCIOJIB3YIOIIUX YMEpPEHHOILIa-
CTUYHBIEC BBICOKOUYBCTBUTEIBHBIE K CYILIKE IJIUHBI.

K oTnuuuTenbHBIM OCOOCHHOCTSIM TEXHOJIOTHH KEepaMu-
yeckux m3aenuid ¢ 300 TOC oTHOCATCS: O0JIee paBHOMEPHBIH
00XMUT 32 CUET PAaBHOMEPHO PACIPEACICHHBIX TOPIOYUX TOHKO-
JUCIIEPCHBIX OCTAaTKOB B 30JI€, CrOPAIOIIMX B Macce KHpnuya-
ceIpiia; bosee BbICOKOE KaueCTBO U3JEIUM, B TOM YHCIIE MTOBbI-
HIEHHAsl IPOYHOCTh U MEHbIIAsA IUIOTHOCTh; MEHBIIUN PACXO]
TEXHOJOrMYeCKOro TomianBa. C TEXHUKO-3KOHOMHYECKON TO4-
Ku 3peHust 1o6aska 30761 TOC NpUBOIUT K CHIXKCHHIO 3aTpat
Ha MPOU3BOJCTBO M3EINMN, COKPALEHUIO PAaCXOJ0B Ha ChIPbE,
CHIDKEHHUIO ce0eCTOMMOCTH TOTOBOM MPOYKIUH.

IIpounocts n3nenuit npu BBeAeHUM 306l TOC moBbIIIa-
etcst Ha 15-60% (COOTBETCTBEHHO YBEIMUMBAETCS MapkKa H3Jie-
nuit). CpesHss IIOTHOCT He mpeBbimaer 1500kr/m’. Pacxon
TEXHOJOTHYECKOro ToruiMBa cHuxkaercss Ha 20-70%. Ilukn
CYUIKH KHpIHYa-ChIplia coKkpamaercs 6onee yueM Ha 20%.

Jlexmusa 4
OT1x0/1B1 AepeBO0OPAOOTKH U UX UCIIOIB30BaHUE B MIPO-
M3BOJICTBE CTPOUTENIBHBIX MAaTEPHAIIOB.

Ilo cTpykType IpeBECHMHA COCTOUT U3 LEJIII0I03bI, JIUT-

HUHA U T€MULEIUIIOJIO3bI:

Tabimma 2.
Cocrasn XBoitHple | JIMCTBEHHEIC
MTOPO/IbI TIOPOIbI

Iemmonosa 45-56 46-48

JIuraun 26-30 19-28

I'emunemonaosa:

IlenTo3anbl 10-12 23-29
I'exco3anbl 11-13 3-6
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22 %.
TomnuBHBIE TpaHYJIUPOBAHHBIE IUIAKA HCIOIb3YIOTCH,
KaK aKTUBHAs J0OaBKa K I[EMEHTaM.

Hcnonb30Banue 30161 IpU IPOU3BOJACTBE
MOPHUCTHIX 3aMOJTHUTEIICH.
307161 UCIIOJIB3YIOT JUJISl IPUTOTOBJIEHUS UCKYCCTBEHHBIX ITOPUC-
TBIX 3aIOJHUTENEH; arjJonopUTOBOrO U 30JbHOTO IpaBhs. Ar-
J0mopuTOBBIM rpaBuid u3 301 TOC roToBsAT METOAOM CIIEKAHUS
CBIPLIOBBIX TPaHyJ Ha pELIETKaX arjiOMEpPallMOHHBIX MalllMH.
[TopucTtble 30bHBIE 3aMOJHUTENN NPUOIIKAIOTCS 10 CBOUM
CBOMCTBaM K Ke€paM3uTy, HO JemeBiie ero. Ha mopuctsix 3051b-
HBIX 3aMOJHUTENIAX MOXHO TOIy4aTh 3()(EeKTHBHBIC JIETKHE
0eToHBI. 30JIbI MOYKHO HCIIOJIb30BaTh TaKXe JUJIsl MPUTOTOBIIE-
HUs 6€300)KUTOBOr0 305IbHOTO rpaBus. Cpasy mocie TpaHyis-
MK TPOYHOCTH rpaBus cocrasisieT 0,6-1MIla. [Tocne kpaTko-
BpEMEHHOU TeTuIoBOi 00paboTku (2-34) rpaBuii mpuodOperaer
npouHocTh 1-2MIla u ucnons3yercs sl MPUTOTOBJICHUS Oe-
TOoHa. JlajbHEIIee TBEPACHUE I'PaBUS IPOUCXOIUT HETIOCPEN-
CTBEHHO B Macce 0eToHa, 4yTo 00ecrevyrBaeT BBICOKYIO MOHO-
JUTHOCTh MaTrepuana. be3o0XUroBblif 30JbHBIA TPaBUN MMEET
miorHocts 600-900kr/M° 1 mpouHocts 4,5-6MIla (mocite HOp-
MaJbHOI'O TBEPACHMs B TeueHue 28 cyTok). M3 301bHBIX TIpa-
HYJI MOXHO TOJy4aTh OCTOHBI TJIOTHOCTHIO 900-2000kr/M° 1 ¢
npoyHocThio 5-40MIla. [{ns oGnerdenus rpaBusi B HETO BBOJIST
OTXOJIbl SIYEUCTOr0 OETOHAa W JApPYrue MOPHUCTHIE MaTepUalbl.
be300KuToBBIN 30JIbHBIM TPaBUN MOMYYAIOT MPU MEHBIINX 3a-
TpaTax TOIUIMBA, YeM OOKHTroBble 3amonHuTenu (25-30kr, yc-
joBHOTO TorumBa i 40-60 Ker*u s1exrposneprun Ha 1M’ rpa-
Busi BMecto 90-110 xr). Jlmsa wm3roroBiaeHuss 0€300KUTOBOTO
rpaBusi MIOMUMO 30J1bI MOXHO HCIOJIb30BaTh Pa3jIU4HbIC TOH-
KOMOJIOTBIE OTXOJbl IPOMBIIIJIEHHOTO mpou3BoacTea. Ilo-
CKOJIbKY JUIsl IPUTOTOBJICHUSI 0€3005KUTOBOTO I'paBUsl UJET BS-
JKyIllee BELIECTBO, €ro NPUMEHEHUE JIOJDKHO B KaXXIOM KOH-
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KPETHOM Ciy4ae 000CHOBBIBATh TEXHHUKO-IKOHOMHUYECKUM pac-
YETOM.
Hcnonb30BaHue 30161 PU POU3BOCTBE
SYEUCTHIX OETOHOB:

SldencTteie OETOHBI, MPUTOTOBIICHHBIE C HCIOJL30BAHU-
eM 301161 10 60-80% 307bI O Macce, Kak MPaBHIIO, TaKkxke (-
(eKTUBHBI, KaK U SYEUCTHIE OCTOHBI Ha TOHKOMOJOTOM KpeM-
HE3eMHUCTOM 3amnojHuTene. [I[pouHoCcTh aBTOKIABHOTO 30J100€-
ToHa 00BI4HO cocraBisier 3-6MIla mpu mioTHOCTH 600 KI/M’;
5-10MIla npu 800 kr/m’ u 12-24 MIla mpu 1100 xr/m’. B
CTPOUTENLCTBE HAMOOJbIIee MPUMEHEHUE HAXOMAAT SYCHCTHIE
3071006 TOHBI ¢ IIOTHOCTEIO 600... 1000KT/M".

Hcnonb30BaHue 30161 PU POU3BOACTBE
KEepaMU4eCKOro KHpIuya.

OparM U3 HampaBieHHWN B paboTaxX MO MOBBIMICHUIO Ka-
YecTBa KEpaMHUYECKHX W3ACIUNA U YIYUYIIEHHIO TEXHHUKO-
SKOHOMHUYECKUX TOKAa3aTeNel KUPIHYHBIX 3aBOJIOB SIBIISETCS
UCIOJIb30BaHNE KOPPEKTUPYIOIIUX J100aBOK, IO3BOJISIOIIMX
YMEHBIINUTh, & B OTJACNBHBIX CIydasX UCKIIOYUTH PACXOJ TeX-
HOJIOTUYECKOT0 TOIIMBA, BBOJAUMOTO B HIMXTY. Takoil mo0aB-
KOM MOTYT citykuTb 306l TOC. OHM N€HCTBYIOT OJTHOBPEMEH-
HO Kak BBIFOparouie J00aBKU BCIEACTBHE HAIMYKS B HUX KOK-
COBOT'O OCTaTKa M KaK OTOIIAIONIHME, T.C. MOHWKAIOIINE TuIa-
CTHYHOCTb, BO3YIIIHYIO U OTHEBYIO YCAJIKy TJIMH.

JloGaBKo¥i Mpu MPOU3BOJICTBE KEPAMUIECKOTO KHPIUIA U
KaMHEW CMOKET CIYyXHUTh 30i1a-yHoc TOC, a Takxke 30J0111a-
KOBasi CMECh M3 OTBAJOB. B OTAENBHBIX CIydasX JUIsl yIydIle-
HUS CYyIIMJIBHBIX CBOMCTB KEPAMHUYECKOM (TITMHO30JIbHOM) Mac-
Chl B HEE BBOJAT HEOOJBIIOE KOJUYECTBO MEIKOIPOOIICHOTO
TOIUTMBHOTO IIIaKa (3€pHA pa3MEpPOM MEHEE 5 MM).

30701UTaKOBasi CMECh WIIA 30J1a-YHOC, KOTOPBIE HCIOJb-
3yIOT B IPOM3BOJCTBE CTPOUTEIHHOM KEPAMHKH, JOTKHBI OTBE-
4aTh CIEAYIOUIIM TPEOOBAHUSM:

- 30116l JOJDKHBI OBbITh JIETKOIUJIABKUMHU WM CpEIHEH IMIaBKO-
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CTH (TeMIiepaTypa pa3MsardyeHus: CoOoTBeTcTBeHHO 10 1200 u
1400°C).

- coJepkaHWe HECTOPEBILEro TOIUIMBA B 30JI€ HE OTpaHUYHU-
BaeTcsl, T.K. IPHU COJIEpPKaHUU B 30Jie roproueit yactu 10% u
0oJiee BBEICHUIO B IIUXTY TEXHOJIOTHMYECKOTO TOILUIMBA MO-
JKET OBITH CHHIKEHO;

- KOJIMYECTBO TOIUITMBHOTO IITAKa C Pa3MepoM 3epeH 0o-

jee 3 MM JIOJDKHO ObITh He Ooitee 5% 00beMa 30/10IIJIaKOBOM

CMecH;

- comepxanue cepel B 3o0iie (B mepecuere Ha SOs3) He

JOIKHO OBITH Oonee 2%; comepkaHue KapOOHATHBIX MOPOA C

pa3MepoM 3epeH Oosee 1 MM He JOITyCcKaeTcsl.

Jnist 100aBKM B IIMXTY CTEHOBOW KEPaMUKU HEOOXOIUMO
HCIIONIB30BaTh 30116l ¢ coaepxkanueM Ca+MgO He Bbiie 5% u
KOJIMYECTBOM HECrOpeBIIero ToruinBa He MeHee 25%. [lobGaB-
JISIIOT 30J1y B CBIPbEBYIO CMECh OOBIYHO B KosnyecTBe 10 15 %,
a Ha HEKOTOPBIX 3aBOAAX JO3UPOBKY 30JIbI YBEIMUYUBAIOT JIO
50%, 4TO MO3BOJISET CHU3UTh CPEAHIONO TFIOTHOCTh KUPIUYa J0
1250kr/M> (y OGBIYHOTO KEPAMHYECKOTO KHPIIHYA CPEIHSS
IUIOTHOCTB KoneGuercst B peaenax 1600-1900 kr/v’).

DU3UKO-MEXAHUYECKUE CBOMCTBA KUpIUYa U Kepamuye-
CKHX KaMHel ¢ J00aBKOM 30J1bl JOJDKHBI YJIOBIETBOPSTH TPeOO-
BanusM neictByrommx ['OCToB Ha COOTBETCTBYIOLIUE Kepa-
MUYECKHUE U3AEIHS.

3011y UCTONB3YIOT MU KaK OTOINAOIIYI0, UM KaK TOI-
JTUBHYIO0 100aBKy. Ecnu HET TormBocoaepkalieit 30016l Ipeay-
CMOTPEHO BBEJIEHHE COOTBETCTBYIOIIUM OOpa3oM IMOATOTOB-
neHHoro yris (Oypbld, KaMEHHBIN, aHTpanut). Yame B ToM U
JIPYroM BapUaHTE B IIUXTY BBOJST IOIOJHUTEIBHO OJWH W3
CIIEIYIOIINX BHUJOB J00aBOK -—JIPEBECHbIC OINMJIKH, LIaMOT,
KBapIEBbII MECOK U JIp. KOIUYECTBO T0OABOK YCTaHABIMBAIOT
onbITHBIM TyTeM. [Ipu ucmonb3oBaHMM B KadyecTBE 100aBKHU
30J101UIaKOBOM cMmecu u3 oTBasioB TOC ee mnpenBapuTENbHO
CyIIaT, pacCeUBAIOT U JPOOSIT.
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