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HanpaBneH NA NCMOJ/1b30BaHNA LW/1aKoB

7 May , 2008 - AKkagemMmns KOHbHOHKTYPbI NPOMbILLIEHHbLIX PbIHKOB | MpocMoTpoB: 488
MeHepKMeHT 1 KOHCANTUHT

HecMoTps Ha YHWBEPCA/IbHOCTb META/IYPrUYECKUX LLIAKOB, ONPEAEeNsTh 06/1aCTU NX MPUMEHEHNSI MOXHO W HY>XHO UCXOLSA 13 MPUPOAbI LLMAKOBbIX
pacnnasoB. To/bKO TOrAa LieHHbIE CBOCTBA LLTaKOB GY/YT MOIHOCTbLIO UCTMONb30BaHbI.

BbICOKOKaJ'IbLU/IEBbIE Lnakm uenecooﬁpasHo HanpaefATb Ha rpaHynaynio. Ha ocHoBe rpaHyIMPOBaHHbIX LWIAKOB MOXHO NOAy4YaTb pas/indHble  BUAbI
BbICOKOKAQ4YeCTBEHHbIX LLEMEHTOB.

K] Hepacnagarownxcsa AOMEHHbIX LWaKoB, MEHEE 60raTbIX OK/CbIO Kasnbuusa, cnegyet U3rotaBnmeathb LLNAKOBYHO NeEM3y, NUTON u.;e6eHb, NNTble N30enna N WNakosyro
Barty. TN xe n3penna MOXKHO M3rotaBiMBaTb W3 LWAAKOB, CKNOHHLIX K CUNAMKaTHOMY pacnafdy, HO Torfa I'IOTpEﬁleTCﬂ A0NO0NHUTEe/IbHbIE pacXoAbl Ha chneunanbHble
TeXHO/1Iorn4yeckme npmemMbl, npeaoTepatliaroLive pacnag LWiakos.

OCHOBHble MapTEHOBCKNE PE3KO OXNNaXKAEHHbIe LWaku o6na,qa}0T NOBbILLEHHOV XUMUYECKOW aKTUBHOCTbHIO N, TaK Xe KakK AOMeHHble rpaHyNnpoBaHHbIE, MOTYT ObITb
MCcnonb3oBaHbl B NPOU3BOACTBE LIEMEHTOB. Kucnble wnakun NpuUrogHbl TakXxe Ana npons3soacTea LLINIaKOBOA nemsbl, NIUTOro I.I.Le6HFI 1 LLINAKOBOIA BaThl.

Kucrble cTanennaBuibHble LWAakK, 6naro,qapﬂ cofep>XaHunto 60/1bLLOI0 KOMMYeCTBa 3aK1UCH XKenesa, oKucel MapraHua, MarHus, KpemHesema, oT/In4aroTca OT JOMEHHbIX
LLM1IAaKOB CMOCOGHOCTLIO MNaBUTLCS npun 60nee HU3KMX Temneparypax. 3aKpI/ICTaJ1nI/I3OBaHHbIe KuC/ble LWNakn, B HaCTHOCTU BarpaHo4vHblIe, o6nap,ar0T NOBbILLEHHO CTOMKOCTbLIO
B LLIENIOYHBIX 1N KUC/bIX Cpefax, a TakxXe Nnpu BbICOKUX Temnepartypax. 370 no3sonset NPUMEHATb UX B Ka4eCcTBe 3anoNHUTENeN B KUCNOTOCTOMKMX U )KapOCTOI7IKVIX 6eToHax.

rpaHyﬂMpOBaHHble KUC/ble LWMakKn MapTeHOBCKOro 1 BarpaHO4YHOro npomnssoactea uenecoo6pa3Ho MCcnonb3oBaTb A4N14 NONy4YeHNA WnakonopTnaHAUueMeHTa 1 apyrunx
BMAO0B LUTAKOBbIX LLEMEHTOB, NPUMEHAEMbIX B 6ETOHHbIX KOHCTPYKUMAX, NOABEPXEHHbIX arpeCCUBHbIM BO3,qu7ICTBVIFIM APyrux arpecCnBHbIX cpen.

OCHOBHOI MOTPe6MTENb LUNAKOB - LiIeMEHTHasA NPOMBbILLIEHHOCTb, UCMOb3YHOLLAA eXerogHo 20-23 MAH. T. FpaHyMpoBaHHOro NpodykTa. Hannuve
CKPbITOW TEMM0BO 3HEPrM MpU HeyrnopsA0YEHHONR CTPYKTYpe CTekna NpuAaeT Pesko OXMaKAEHHbIM LUfakaM BbICOKYH) XMMUYECKYH0 aKTUBHOCTb, T.e.
CTpem/IeHVe Npy 61aronpuATHBIX YCNOBKAX 3aBEpLUMTL HayaToe (POPMUpOBaHMe CTPYKTYpbl. 3Ta CKpbITas SHEPrus CTEKNOBMAHbIX LUaKoB NPOSBASETCA B
ero BSAXYLUMX CBOWCTBaX. MOMOTbIA BbICOKOKANbLMEBBIA FPaHyNMpOBaHHbI (CTEKNOBMAHDINA) LUNaK NpW B3aMMOAENCTBMN C BOLOW CNOCOGEH TBEPAETh,
06pa3ysl NPOYHbI KameHb, NOJO6HO LieMeHTam. Mpouecchl TBepAeHMs MOryT npoTekatb npy 18-20 oC, HO 60/ee MHTEHCMBHO MAYT MPU MOBbILLEHHOW
Temnepatype W B MPUCYTCTBUM aKTMBM3aTOPOB - W3BECTW, runca W T.N. BAn30CTb XMMMYECKOro COCTaBa [OMEHHbIX FPaHyNMpPOBaHHbIX LUMAKOB K
XUMWYECKOMY COCTaBy MOPT/aHALEMEHTa M CTEK/IOBMAHOE COCTOSHWE, MpuAatolliee UM AOMOSHWTENbHYIO XMMMWYECKYIO aKTUBHOCTb, MpeAonpesenuau
1CNONb30BaHNe TaKMX LUMAKOB FNaBHbIM 06pasoM NpW MPOU3BOACTBE LUMAKO-MOPTNaHALEMEHTa B KayecTBe J06aBKN K K/MHKEPY M NpW U3roTOBMIEHWM

6ECKNMHKEPHBIX LLUMAKOBbIX LEEMEHTOB.

TexHONorns M3roToBNeHNs rPaHyNMPOBaHHONO LLUMakKa He CNOXKHA W 3aKMo4aeTcs B PE3KOM OXMaXKAEHWUM XKMAKOro pacniaBneHHOro Lunaka BOAOW WMAW XONOAHbLIM
BO34yXoM. [MofBepraTb rpaHy ALY MOXHO Ntobble LWnaky. STOT NPOLecC LWNaKOeMKIiA, T.e. M3 1 T LINaKoBOro pacnniasa nonmyyaetcs 2-2,5 Ky6oMeTpoB rpaHy/IMpoBaHHbIX
wnakos. Lienecoobpa3sHee BCero pesko oxnaxaaTb LUMaky, 6oraTble OKUCLIO KanbLns (AOMEHHbIe, MapTeHOBCKME). 3TO NpefoTBPaLLaeT CUMKATHBIA pacnaf, a CTeKNoBKAHas
CTPYKTYpa C HeYNopsA0YeHHbIMW XMMUYECKMM 3ieMeHTaMy 06nafaeT BXKYLLMMI CBOVCTBaMM.

I"paHyMpPOBaHHbIE LUNAKK, ABNASCL NPOAYKTaMW BbICOKOTEMMEPATYPHbIX MPOLLECCOB, HECYT B cebe OrpOMHBbIN 3arnac TemnoBOW 1 XMMWUYECKOI SHEPrvu, YTO AenaeT nx
BbICOKOPEaKLMOHHbIMM  BELLLECTBaMW, CMOCOGHBIMM NpY  HeGOMbLLION  AONONHUTENbHOM NepepaboTKe NpeBpallaTbCs B  BbICOKOKAYeCTBEHHble LieMeHTbl. Hanbonee
3(EKTMBHBIM, [eLLIEBbIM ABAETCA LUNAKOBbINA LieMeHT. MpOn3BOACTBO 3TOMO LieMeHTa HECNIOKHO U He TpebyeT creLmanbHoro 060pyAoBaHNns. TeXHONOrUS ero N3roToBIeHNS
CBOAMUTCA B OCHOBHOM K MOACYLLKe rPaHy/IMpOBaHHOrO LU/IaKa, [031POBaHNI0 COCTAB/IAOWMX W MOMOMY UX B Me/bHULAX pasinyHOro Tuna. TOHKOCTb NoMona AoMmKHa 6bITb
BblLLIE YeM Y 0ObIYHbIX LieMeHTOB (yAenbHas nosepxHocTb 3000-5000 cm 2/r). [ing akTMBM3aLMM rpaHyIMPOBaHHbIX LLUMAKOB K HUM [06aBNSIOT 0ObIYHYO U3BECTb: /15 LIEMEHTOB
113 OCHOBHbIX [JOMEHHBIX 1 MapTEHOBCKMX LLMAKOB B KoNnyecTBe 10%, 13 KNCAbIX LLNAKOB LIBETHOM MeTannyprum, BarpaHouHoOro npomssoacTsa - 15-20%.

[Jpyrum BakHbIM Hanpas/eHeM B UCMOMb30BAHN [PaHYMPOBaHHbIX LLTAKOB AB/IAETCSA NPUMEHEHNE UX B MPOM3BOACTBE LUNAaKoMNopTiaHaluemMeHTa. BeefeHue wwnaka B
cocTaB LiemMeHTa B Konnuectse 30-50% He CHWDKaeT MapoyHO NPOYHOCTU NOpTaaHALeMeHTa. bonee TOro, NPUMeHss akTVBHbIE CTEKNOBUAHbIE LLUMAKW, 3aBOAbI U3rOTOBNAIOT
ObICTPOTBEPAEIOLLIE LLINAKONOPTNAHALLEMEHTbI C MOBbILLIEHHOR NPOYHOCTbIO - 40 600 Kr/cm ’

LLInakonopTnaHALeMeHTbI HaXoAAT camoe LUMPOKOe MPUMeHeHWe B CTPOWTENbHOW MpakTuke. OCO60 BaXHYK POMAb OHWM UrpaloT B CTPOWUTENbCTBE MacCWBHBIX
TMAPOTEXHNYECKWX COOPYXKEHWIA. [leno B TOM, 4TO NpW TBEPAEHUM LieMEHT ¢ A06aBKOI LNakoB BblgenseT B 1,5-2 pa3a MeHblLLe Tenna, Yem 6e3 f406aBku, YTO NpefonpesenseT
MOBbILIEHHYIO TPELLMHOCTOWKOCTb GETOHHbIX MaccMBOB. V3roTaBnMBatoT  LLUNAKOMOPTNAHLEMEHTbI MyTeM COBMECTHOrO MOMOMia B LUAPOBbIX TPYOHbIX MenbHULEX
MOPTNAHALEMEHTHOrO KNWHKepa 1 rpaHyIMPOBaHHOrO LWAaKa, KOMYECTBO KOTOPOro 3aBUCUT OT MapKu LLNAaKONOPTaHALEeMeHTa.

"paHyMpOBaHHbIe LWNaky UCMOMb3YHT Takke AN1s NPOM3BOACTBA LLNAKOLLENOYHBIX LIEMEHTOB, KOTOpble NPeACTaBNAT co60i rMapaBaMyeckme BXYLLVeE BELLECTBa,
noslyyaemMble MyTeM TOHKOTO MOMOMia TPaHy/IMPOBAHHOMO LUMaKa COBMECTHO C MaiorUrpoCKOMUYHbIM LLUEMOYHBIM KOMMOHEHTOM WM 3aTBOPEHWEM MOJOTOMO LUaKa
pacTBOpamMu COeAVHEHWI LENOYHbIX MET/IIOB: HATPUA, IMTUA UK Kanus. LLienoyHble KOMMNOHEHTbI BBOAATCA B KonndecTse 5-15% 0T Macchl Liaka B NepecyeTe Ha Cyxoe
BELLIECTBO, B BU/E COEAVNHEHWIA LLENOYHbIX METAN0B, AAIOLMX B BOAHbLIX PACTBOPAX LLEMOYHYO peakuyuio. LLinakoLenoyHble LeMeHTbI UMEIOT HECKOMbKO PasHOBUAHOCTEN, B
3aBKCMMOCTMN OT COCTaBa UX a/IlOMOCWUINKATHOW COCTaBnAtoLLel: 6e3506aBOYHBIN LEMEHT, LIeMEHT ¢ fo6aBkaMu 3hy3VBHOM UM UHTPY3WBHON FOPHOM NMOPOAbI, FIMHUCTbIX
MWUHEpanoB, rOpenbiXx Nopof, Lenoye- U KpeMHuiicogepxalimx BewectB M Ap. lNMPOYHOCTb TakMxX LEMEHTOB W3MeHsieTcs B npegenax 60-180 MIMa. AKTWMBHOCTb
LUNAKOLLENOYHbIX LieMEHTOB C Ao6aBkamu 3dhy3nBHbIX nopof kKonebnetcs B nmpegenax 40-100 MIMa v 3aBMcUT OT uX cocTaBa. [lobaBku Kucnoro coctasa (MepivTos,
NMNapUTOB) 1 CpefHero (aHA4e3uTbl) NOBbILIAT aKTUBHOCTb, & 406aBKV OCHOBHbIX MOPOA (6a3anbThbl, Anabasbl) HECKONbKO CHVDKAKOT ee UM OCTaBNAIOT B TeX Xe npejenax.
BBefeHve [06aBOK N03BONsET 3aMeHUTb 40 50% Lwinaka. OHW NOBbLILIAKT MOPO30CTOMKOCTL A0 1000 LMKNOB 1 60/ee, CTOMKOCTb K BO3LENCTBUIO Pa3NYHbIX KOPPO3UOHHBIX
cpea. Llnakoeas nemsa (TepMO3WT) MpefcTaBnsieT COOOA AYeucTblli maTepuan, Nonydvaemblii B pe3ynbTaTe BCMy4MBaHWS PacnfiaBfeHHOro Liaka npu 6bICTPOM ero
OXNaXAeHNN. BenyumsaHme Lnaka ocyLLecTBAAETCS Ha CeLyaibHbIX MaLMHaX LieHTPOGEXHbIM COCO60M Ha KacKafHbIX 10TKax um B 6acceliHax.

M3 1 T wnaka MOXHO nonyymTb 1,5-2 KybomeTpa LnakoBoi nemsbl. [ns BCMy4MBaHWUS MOTYT ObITb MCMO/b30BaHbl H0ObIE LUAAKK, HO flyylume

pe3ynbTatbl Aal0T KUC/bIE, 6oratble KPEMHE3EMOM W TNTMHO3EMOM. LLinakn He AO0JDKHbI NPOAB/ATL CK/IOHHOCTL K pacnagy v CoAepXXaTb 6onbLe 1,5-2,5%
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cepbl. [MoKa3aTensiMun BbICOKOr0 KauecTBa LLUIaKOBOW NeM3bl ABAAKOTCA MeNKue 3aMKHYTble NOpbl, paBHOMEPHO pacrpeseneHHbIe Mo BCell Macce, NPOYHOCTb
AYEUCTOM MacChbl U HU3Kas CpefHss NAoTHoCcTb. OAHAKo ApobreHas nemsa MMEET OTKPbITYHO MOPUCTYI0 MOBEPXHOCTb, YTO NPW U3rOTOB/EHWM GETOHa
YBENNYMBAET BOLOMOTPEOHOCTb MAcChbl M Pacxof LEMEHTa. OTO HECKONbKO CHMKaeT 3(P(EKTUBHOCTb MPUMEHEHWS LLUMAKOBOW MeM3bl MO CPaBHEHWIO C
Kepam3nTom. HacbinHas macca TepmosmuTa coctasnseT 300-1100 Kr/M 3 B 3aBUCHMOCTU OT Pa3MepoB KYCKOB W CTeneHu BcnyumBaHms. LLebeHb 13 TepmosnTa
SBNSETCA XOPOLUMM 3amnofHUTeNeM A1 MOMYYeHUs Nerkux TepMO3UTOGeTOHOB. [py 3anMBKe pacn/ias/ieHHOro LWnaka B CreunanbHble (hopMbl MOXHO
nosyyaTb M3LeNUa pas/IMyHOro Nponns U KoHgurypaumu. LLinakosas BaTa U u3genus u3 Hee. LLInakoBas BaTa camblii NErkuii MUHepanbHbIA MaTepuan.
OauH Kybudecknii MeTp ee BecuT oT 70 go 250 kr. LLInakoBasi BaTa 061a1aeT - 6UOCTONKOCTb, TEMNepaTypPocToinKocTb (600-700 oC), HU3KMIA KO3 MULIMEHT
TennonposogHocTH (0,038-0,055 BT/M*rpas), BbICOKME 3BYKOU30/ALMOHHbIE CBOCTBA.

Mpwn Temnepatype 1200-1400 oC LWNaKoBbI pacnias, BbiTeKas yepes SETKY BarpaHKW, pasfyBaeTcs CTpyel napa B BOMIOKHO M YHOCMTCA B Kamepy
OCaX[eHWs, rae nafjaeT Ha CeTKY

TpaHcnopTepa. OfHAKO LUMAKOBYH BaTy LienecoobpasHo MCMob30BaTh He "B CbIpOM BuAe", a B BUAe 13aenuii. Mo3ToMy B Kamepe OCaXAeHWs Yepes
(hOPCYHKY pacnbINAloT pasfiMuHble CBA3KN (BUTYMHbIE 3MYy/bCUK, (heHoNhopMasibAernaHble cMonbl 1 p.). bnarogapsa aTUM CBA3KaM BOSIOKHO B Kamepe
OCaXXAEHUs NpefcTaBnseT coboii y>ke NPONUTaHHLIV LUNAKOBbIV KOBEP, KOTOPbI NofBepraeTcs AanbHelillei TennoBoi o6paboTke. Mpoiigs aTy 06paboTky,
KOBep OX/aXAAeTCs, M pa3pesaeTcs Ha OTAeNbHble KYCKW, Hanpae/nseMble B creupanbHble popmMoobpasytolie Uan npeccyrowye MallvHbl, U3 KOTOpbIX
BbIXOAAT FOTOBbIE LUMAKOBbIE M3Aenus. 113 LNakoBOi BaTbl M3roTaB/IMBAKOT BOMOK, XECTKUE MaTbl, MOMYXKECTKNE U XKECTKUE MANTbI, CKOPAYMbl, CETMEHTI,
PY/NOHHbIE TWMAPOM30MALMOHHbIE MaTepuanbl MU MHOFOe Apyroe. V13aenus ¢ MOBbILEHHOW XECTKOCTbIO MOXHO MoyyaTb, NPUMEHSAS XXUAKOE CTEK/O,
OGEHTOHWUTOBYIO TIMHY, Tpenen. MoayXecTkne M3Lenus NoyyatoT NPONUTKOW BaTbl GUTYMOM BbICOKMX MapoOK, (heHOMbHbIMUA U (hopMasibAerngHbIMu
cMonamu. LLinakoBaTHble W3[enMs MPUMEHSIOTCA ANA TEM0OM30NALUMU TOPSAYMX U XOMOAHbIX MOBEPXHOCTER, TPy6OMpoBOLOB, ANA YTENeHUs CTeH U
MOKPbITUIA XUABIX U MPOMBILWAEHHbIX 3A4aHWIA; ANs 3BYKOWU3ONALMMU B 34aHUAX C MOBbILEHHbIM LUYMOM. CbIpbeM AJ11 MOMYYEHUS LLIAKOCUTAIIOBLIX
U3AeNNiA ABNAKOTCA KUCAbIE LWIaku Uan Nobble Apyrue LWNaku, He CKAOHHbIE K CUIMKATHOMY pacnagy. B OrHeHHO >XWakuil Lwinak, mocTynawowmin ¢
MeTayprivyeckoro npeanpusaTus, BBOAAT J06aBKM, KOPPEKTUPYIOLLME ero cocTas, U MOAM(IMKATOPbI - BELLeCTBa, KaTa/M3vpytoLime KpucTanmsaumo
wnakos (06bl4HO TiO 2, CaF2 n P20s). MoguthukaTopbl B TOHKOAWUCMEPCHOM COCTOSIHAM OrpaHWYeHHO PacTBOPAKOTCA B Macce CTeKNna, U No3ToMy OHM
CNy>aT LeHTpaMu Kpuctannmsauun. [anee opMytoT usgenms M3 pacniasa Liaka ¢ fobaBkamu. BaKHbIM 3f1eMeHTOM B (hOPMOBaHWUN M3LeNns ABASETCA
BbIOOP MNPaBMILHOIO peXxuma Tenn006paboTkM. LLnakocuTannoBble W3LeNUs XapakTepusytoTCsi BbICOKUMU (PU3NKO-TEXHUYECKMMM CBOMCTBaMU, OHM
0061a4at0T BbICOKOI M3HOCOYCTOMUMBOCTLIO, MPOYHOCTHIO, XMMUYECKOI CTOMKOCTbLIO, XOPOLLO COMPOTUBASAITCS aTMOC(EpPHbIM BO3AENCTBIAM, He 061agatoT
TOKCUYHOCTbH. CpefHsAs MNOTHOCTb LWnakocuTannos - 2500-2650 Kr/m 3, NpPoOYHOCTL Ha cxartme 500-600 MIMa, a Ha mu3rm6 - 90-120 MMa, pabouas
Temnepatypa - go 750 oC, Temnepartypa pasmsrdeHus - o 950 oC. LLnakocutanibl mMOryT ObITb NOAy4eHbl M060r0 UBeTa, a MO LOATOBEYHOCTM
KOHKYpUpoBaTb C 6asanbTamu ¥ rpaHutamy. CoueTaHue (M3MYECKMX W MEeXaHWYecKuWX CBOWCTB LUMAKOCWUTaNoB 06YC/MOBNMBaET BO3MOXHOCTb WX
LUMPOKOrO UCMO/b30BaHMA B CTPOWUTENIbCTBE: AN MOOB MPOMBILLMEHHBIX U FPXAAHCKUX 3AaHWUIA, AEKOPATVIBHON W 3alLUTHON 06/IMLOBKM HapYXHbIX U
BHYTPEHHUX CTEH, MeperopofoK, LOKONen, (hyTePOBKN CTPOUTENbHBIX KOHCTPYKLUIA, NOABEPXEHHLIX XUMWUYECKOW arpeccum mnv abpasvBHOMY W3HOCY,
KPOBE/bHbIX MOKPbLITUA 0TanI1BaeMbIX M HEOTaMIMBaeMbIX NPOMBILLIEHHbIX 3A4aHWIA, 06/IMLIOBKM CNOUCTLIX NaHesei HaBECHbLIX CTeH 3A4aHWIA MOBbILLEHHOM
aTaxHoCTW. LLIMpoKoe NpuMeHeHre B CTPOUTENbCTBE 34aHWIA 1 AOPOT HAXOAMUT TakxKe LebeHb 13 0TBasIbHbIX HepacnafatoLLyxcs WNakos. MonyyatoT Takoi
LwebeHb 06bIYHO MPSIMO Ha LUTAKOBbIX OTBanax. bosblume KycKM 3aCTbIBLLErO Lufaka pa3bmeatoT 4o pasmepoB 300-400 MM 1 B TaKOM BMAE HaNpaB/stoT Ha
Jpo6UIbHO-COPTUMPOBOYHYIO YCTaHOBKY. [OTOBbIV LebeHb pasHbix dpakumii (80-40; 40-20; 20-10; 10-5 MM) maeT Ha CTpouUTe/bHble NIOWALKA AW Ha
3aB0/ibl C6OPHOrO Xene306eToHa.

LLInakn MeAHOVI 1 HUKENEBOW NnaBoK , KOTOpPbIE MblI 6y,qe|v| paccmaTpmBaTthb B NMepByto o4yepeab M3 LIIaKoB LI,BETHOI7I MeTaNnyprun, Kak npasnno, no Npo4YHOCTHbLIM
XapaKTepucTukKam, TEI'U'IOCbI/I3I/I'—IECKI/IM CBOﬁCTBaM, KOQCb(pr/ILWIEHTy VI3HOCOCTOI7IKOCTI/I, KNCMOTOCTOMKOCTW 3HAUYUTENbHO NPeBbILAT aHa/1I0rMYyHble MoKasaTesin AOMEHHbIX
LLI1aKOoB.

C ncnonb3oBaHnem BAXYLLIEr0 U3 LLINaKoB LLBETHOVI METaNNyprun npu aBTOKIaBHOM TBEPAEHUN MOXXHO NOMy4YaTb 6eToHbI. Mo (:bI/I3I/IKO-XI/IMI/I'-IeCKI/IM CBOICTBaM GETOHbI
ABTOK/TaBHOIo TBEPAEHUA Ha BAXKYLIMX U3 TpaHYy/TIMPOBaHHbLIX LLNaKOB LlBeTHOI?’I MeTanyprum mano 4em OT/IMYaAKOTCA OT aBTOK/IaBHbIX 6eTOHOB Ha KNIMHKEPHbIX LEMEHTaX U
MoryTt 6bITb NPUMEHEHbBI NPU U3roTOB/IEHUN 6ETOHHBIX U Xene306eTOHHbIX Vl3p|eJ1I/II7I NpaKTn4yeckun BCel HOMEHKNaTypsbl.

I'Iepepa60TKa L1nakoB LlBeTHOI7I MEeTanNyprum Ha necok u Ll.leﬁeHb nocne n3snevyeHUA LEHHbIX MeTaloB NnpeacTaBnAeTCca Hanbonee oNTUManbHbIM nyTemMm peLleHnsa
I'IpOﬁﬂeMbI NX yTunmsaunm, NoCKONbKy I'IOTpeﬁHOCTb B Nnecke n u.;e6He (rpaBI/II/I) O4YeHb Be/InKa N NcHUCnseTca COTHAMM ThbiCAY U MUNTTMOHAMK Ky6I/IHECKI/IX METPOB.

O6nactun npumMeHeHNA TOM/IMBHOIA 30/1bl U LLAKOB TaK YK€ MHOTOUUCNEHHBI. KyCKOBOVI LlnakK UCnonb3yroT KaK 3arno/IHUTE b ANA 6eToHa B [0PO>XHOM CTPOUTE/bCTBE,
ANa TeNN0oM30NALMOHHBIX 3acCbINOK; 30/1y-yHOC — B KayecTBe I’VI,CI,paBﬂVILleCKOVI ,U,OﬁaBKl/I K LUEMEHTY (10— 15 %), KaK KOMMOHEHT Ll,eMeHTHOl7I CblprBOVI cmecu (OCHOBHbIe
30ﬂbl); B KayeCTBe KPEMHE3EMUCTOro KOMMOHEHTa — MNpU NPOU3BOACTBE aBTOKNAaBHOIO W” 6€3aBTOKNABHOIO ra300eToOHa, NlerkKux MNAOTHbIX W NOpU3NPOBaHHbIX
KepaMBVITOﬁeTOHOB; ANa nNpon3BoAcTBa UCKYCCTBEHHbBIX 3anosHuTenel (arl‘lOI‘IOpVITHOFO M 30/1bHOr0 rpasus, 30ﬂ0KepaM3VITa); KaK oToularollyro 1 BbiroparoLLlyto AOﬁaBKy B
NPou3BOACTBE TMNHAHOIO KUpnn4ya; B Ka4yeCTBe KPEMHE3EMHOro KOMMOHEHTa MPW NPOU3BOACTBE CUINMKATHOrO Kupnuya. 3o/10LW/1aK0BbIE CMecKn HaxodaT npumMeHeHwe B
NPOn3BOACTBE MECTHbIX BAXYLLMX KOMNOHEHTOB TMNa N3BECTKOBO-30/1bHbIX, LEMEHTHO-30/1bHbIX.

C aHanu3om pOCCVIVICKOFO PbIHKa MEeTaNyprnyeckmux n TONMBHbLIX LWNaKoB Bbl MOXeTe N03HaKOMUTLCA B OTYETE AKa,CI,EMVIVI KOHHOHKTypr rlpOMbILLIﬂeHHbIX PbIHKOB
« PbIHOK LL1aKoB B Poccum ».

ABTOp:

Akagemuns KOHbIOHKTYpPbI MpoMbILLIEHHbIX PbIHKOB
Ten.: (495) 918-13-12, (495) 911-58-70

E-mail: mail@akpr.ru

WWW: www.akpr.ru

06 aBTOpE:

Axazfemns KOHBIOHKTYPbI MPOMbILLNEHHbIX PbIHKOB OKas3biBaeT TpU BUAA YCAYr, CBA3aHHbIX C aHaiM30M PbIHKOB, TEXHOMOMMIA W MPOEKTOB B MPOMBbILLEHHBIX OTPacax -
npoBefeHne MapKeTUHIOBbIX 1CCNef0BaHWIA, pas3paboTka TIO 1 6U3HeC-NNAHOB HBECTULMIOHHbBIX MPOEKTOB.

- MapKeTWHTIOBbIE UCCef0BaHus

- TeXHWNKO0-3KOHOM1YECKOe 060CHOBaH1e

- busHec-nnaHvposaHue







