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MPEINCJIOBHE

TexHOOrHS W3rOTOBNEHMA OTIMBOK B Pa3OBHIX (OpMax M3 NeEcYaHo-
ranuucTeix emeced (ITFC) gBngerca JOMHHUPYIOWEN B JNTEHHOM MPOM3BOA-
CTBe.

B kauecTBe HATONHHUTENS B 3TUX CMECSX HCTIONB3YHITCA KBAPUEBbIE eC-
KM, 3 B KaUECTBE CBA3YIOLUErO — OrHEYNopHas riuMHa U GeHtouut. llnpokoe
npumenenne II'C 00ycnoBneHo AOCTYMHOCTBIO U OTHOCHTENbHOH Aeliesus-
HOM HCXOQHBIX KOMIIOHEHTOB, CMOCOGHOCTBIO 00ECNEUHTL TpeOyeMble TEXHO-
JIOTHYECKHE CBOMCTBA CMECEH MPHU MHOrOKPaTHOM HX HMCIOJIb30BAHUH, COYE-
TaEMOCTBIO C OPIaHUYECKUMH CBA3YIOIIMMH MaTepualaMH M pa3M4HBIMU
TEXHOJIOTHYECKMMH  100aBKaMM, OTCYTCTBHEM BblAENEHHS TOKCHYHBIX Be-
LECTB NPH U3TOTOBIEHUH, CYLIKe U 3annBke GopMm.

Ilpumenenue [1I'C obecnieunBaeT BOIMOXHOCTb MOJyYEHHS LIMPOKOTO CrIeK-
Tpa HAMMEHOBAHHH OTIIMBOK M3 Pa3sHOOOPa3HLIX CIUIABOB B YC/IOBUAX OT eMHUYHO-
TO [I0 MaccoBOIO MPOU3BO/JCTRA, & TAKKE TMOKOCTb U ONEPaTMBHOCTL B NMOATOTOBKE
U NePEOPHEHTALIMY MTPOM3BOJICTBA.

[Ipouecc nonyuenns otnueok B popmax us [1II'C nocTosHHO coBepiieH-
cTByeTCd. JTa TeHAEHUMs Hallla OTPaXKEHHe B JaHHOM KHHTe.

BriepBeie, MpUMEHUTEABHO K YCITOBUAM JIMTENHOTO NPOU3BOACTBA, OMU-
CaH MeTO/I ONITUMH3AUNH KOHTPOJIA Ka4eCTBa (JOPMOBOUHBIX MAaTEPHUASIOB, YTO
B HacTOslICEe BPEMsA ABNAETCS AKTYyaJbHbIM B CBS3U C OCBOEHHEM CHCTEMbI
kadectsa UCO cepuu 9000.

Brniepebie noapo6HO M3M0XkKEHA OPUTrHHANbLHAA Ge3pasMobHas TEXHOJNO-
rua MogyueHus 0GOrameHHOTO AKTHBUPOBAHHOTO OEHTOHHTA, MpMMEHEHHE
KOTOPO# 06€CNeYNBACT CYILECTBEHHOE NOBBILIEHUE KAY€CTBA [IIHHACTBIX CBSA-
3YIOIIHX MaTepHAJIOB.

Bosbiioe BHUMAHME y/eneHO JIUTEHHBIM CBS3YIOUIMM MaTepuataM, Hc-
NOoJNB3yeMbIM TIPH U3TOTOBJIEHHH CTEPXKHEH M 6e30MoUHBIX (OpM; NMpHBENEHa
HX Kiaccu@ukauus. PaccMOTPEeHbl NPUMEpbI CBA3YIOUMX MATEpPHaoB, B TOM
YHC/Ie Pa3HOOOPA3HBIX THIOB COBPEMEHHBIX CHHTETHYECKHX CMOJI M APYrHX
NPOAYKTOB OPraHAYECKOH XHMHU.

OnucaHsl TEXHONOTHYECKHE NPOLECCHl M3rOTOBJIEHUSA CTEPXKHEN U GopM,
B OCHOBY KOTOPbIX 3aJI0O€HO MIPUMEHEHUE CTPOTO OMNpPEIENeHHbIX CHCTEM
CBA3YIOIMX MaTepuanos. PaccMOTpeHbl COBpeMEHHbIE TEXHONOTHH, OCHOBAH-
Hpl€ Ha HCMOJB30BAHHM XONOJHOTBEPACIOMIMX cMecell (0T eAHHHYHOro 10
CEPUITHOrO TNPOU3BOACTBA OT/IMBOK) U CMeceil, ObICTPO OTBEPIKAAEMBIX B XO-
MOJHOH OCHACTKE NpPU MNpPOMYBKE rasoBbIMH pearcHTaMu (OT CEpUIHOro A0

MPEJUCJIOBHE 9

MAaCCOBOrO MPOM3BOACTBA OTIMBOK). BbisABNEHBI BeAylIVE TEHACHIIUH pa3BH-
M COBPEMEHHBIX CBA3YIOLIMX MaTepyuanoB M 0a3upylOLIMXCA Ha HX MpUMeE-
HCHUK TEXHOJIOTHUH.

PaccMoTpeHa WHpOKas IpyMfa BCIOMOraTeAbHbIX MATEPHANOB, HCTIONb-
SYeMbIX MPY U3rOTOBJIEHHHU (HOpPM, CTEPIKHEH, OTIIHBOK.

B kHure oTpaxkeHbl OCHOBHbIE CYLIECTBYIOLIUE METOJUKH OTpeeaeH s
TCXHOMOTHYECKHX CBOMCTB (POPMOBOUHBIX H CTEP)KHEBBIX CMeceH, paccMoT-
pCHbI CYHIECTBYIOIIME METOAbI VICTILITAHUM, JaHb! pacdeTHble GOpMYJibl, ONK-
caH pAjl HOBBIX METOJMK, B HACTHOCTH, METOIMKA ONPEIENEHUA TEKYIECTH IS
NecYaHo-CMOSHBIX CMecei.

[NpuBegensl O6LINE CBENICHUS O NMPOTHBONPHMIAPHBIX TOKPBITHUAX, MO~
poGHO pacCMOTPEHB! UX CBOMCTBA M METOMbI MCTBITAHMH. PaccMoTpeHs! Mpo-
THBONPHIapHLIE HAMOJHHUTENN W HEKOTOPbIE KOMIIOHEHTHI OKPBLITHH, NpUMe-
pbl COCTABOB MOKPHITHI, OCHOBBI TEXHONIOTUM MX W3TOTOB/EHHA U HAHECEHWs
Ha nureittsie GopMst U cTepkHu. CorepKuTest HHGOPMALKS O IPOMBIILIEHHO
BBITYCKAEMbIX TMOKPHLITHAX, B TOM uYMcle Ha 6a3e HOBBIX pa3paboTok. JlaHml
peKOMeHIaUyH, Kacalomuecs 061acTH MPUMEHEH U OKPBITHH.

I'nasa 1 mamucana T.H. Kuproxunoii, A.H. bonanueiv v H.H. Ky3bmu-
HBIM.

I'nasbl 2 u 3 nanucanbl C.JI. TennsakoBbiM.

I'nasa4 wnanucana C.JI. TernsikosbiM U A.HU. SIkoBneBbIM.

I'masa 5 wnanucada C.JI. TersakoBbiM 1 C.C. XKyKOBCKHM.

I'nasa 6 wanucana H.M. {aBbinoBbIM.

ABTOpbI BnarogapaT PelEeH3CHTOB 33 BHUMATENbHOE H A0OPOKENATE b
HOE OTHOILEHYE K KHUTE.
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INNECYAHO-TJIMHUCTBIE CMECH (IIT'C)

1.1. ®°OPMOBOYHBIE MATEPHUAJIBI JJIS IICC
1.1.1. ®opmMoBOYHbBIE MECKH

1.1.1.1. O6paszoBanue neckoB

POpMOBOYHBIM MECOK SIBASETCS OCHOBHBIM MAaTEPHAIOM TMPH HPOU3BO/I-
cTBe (JOPMOBOUHBIX U CTEPIKHEBLIX CMECEN.

Ileckn o6pasyioTcs B pe3ynbTaTe paspylIeHMs TOPHBIX TMOPOH, COAep-
XKalHX KBapLl.

[Teckn xnaccMGUIUPYIOT MO FeHETMYECKUM NPU3IHAKAM, T.€. [0 YCJIOBH-
AM KX 00pa3oBaHUs, KOTOPbIE CYLUIECTBEHHO OTPAXalOTCS Ha UX KAueCTBE.

Bolaenaror crnenyiomye THMBl OTIOKEHHH MECKOB, pa3HUAIOLKXCH
CBOMMM CBOHCTBAMH: MOpPCKHE, [€JbTOBbIE, JaTyHHO-KOHTHHEHTANbLHbIE,
03€pHbIE, AJUOBHAIIbHbIE, JIETHUKOBBIE, JIIOBUANILHBIE H J0JIOBBIE.

Mopckue necku nonydarotcs nu6o B pe3ynbraTe paspylieHUs Oeperosbix
flopoJ, MO0 — BEIHOCA peKaMu.

Ileckn, nonyyeHHsle B pe3ynbTaTe paspyLieHHs GeperoBbiX [OpOJ, OT-
NMYAKOTCA OJHOPONHOCTBIO M COAEpPKAT MHUHepanbl TOH rOpHOW MOpoIbl, U3
KOTOpPOif OHM 006pa3oBaNUCh.

Ilecku, 0Gpa3oBaHHbIE BLIHOCOM PEK, IEPEMBITHI H PACCOPTHPOBAHBI; CO-
CTOSAT NPEUMYLIECTBEHHO U3 3€PEH KBapla.

MecTopoxaenns Mopckux neckor: Jobepeuxoe, ycaposckoe, Opexos-
ckoe, Munneposckoe, Uacos-Spckoe, banaueiickoe, Knuuruickoe.

Henvmossie u nazynno-xoHmunenmanshble necku N0 Xapaktepy obpaszo-
BAHUA M CBOMCTBAM NpHUOIMKAIOTCA K MOPCKUM MeckaM. K KpyrmHBIM MecTo-
POXIECHHAM TaKUX NecKoB oTHocATcs HoBuHckoe u Jlykckoe.

Oseprele necku obpa3yloTcs BOAHLIMU MOTOKaMK. B Gonbuiux o3epax
TOJNILMHA CJ10% necka gocturaet 15-20 M, HabaoxaroTes YacTele nepeciansa-
HHS NIECHAHOTO MaTepualla ¢ [IMHUCTBIM. 3epHOBOH COCTAB B Pa3HbIX CIOAX
HEOJHOpOoAeH. Cpe/in 03epHBIX BCTPEUAOTCA Necku, HCNO/b3yeMble B Ka4ecT-
BE (HOPMOBOYHBIX.

Annosuanshble necku oGpa3yloTcs peuHbIMH BOJAMH C HaKOIUIEHHEM OTJIO-
KEHWH B npejiesiax cyluH (pycioBble, NoiiMeHHble). Takue necku XxapakTepusytoT-
cA Pa3sHO3EPHUCTOCTHIO, HO HA HEKOTOPBIX MECTOPOXKACHHAX TMECKH MMEIOT OfU-
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WAKOBYIO 3€PHACTOCTb. TUIMUHBIMU MPEACTABUTENAMH ALIIOBHAILHBIX TECKOB
siniistioTest JlyxoBHLKHE.

Jleonuxosbie necku OTIMYAKOTCA NEPECHaUBAHHEM MEJKHX M KPYIHBIX
(pakuuii, HEOAHOPOAHOCTHIO MUHEPANBHOrO COCTAaBA, YIIOBATOCTHIO 3€PEH,
JAIPAZHEHHOCTBIO TPUMECSIMH [ITHHBL. BCTpeyaoTcs A0BOJILHO Ka4eCTBEHHbIE
IICCKK, KOTOpbIE HWCHOJNBL3YIOTCS B KadecTse ¢opmosounsix (CTpyro-
Kpacnenckoe, Penuuckoe 1 YanypHUKOBCKOE MECTOPOXEHHUS).

Omosuanvrbie necku o0pa3yloTcs B pe3yabTaTeé BHIBETPUBAHUA Ha MECTe
pa3pyllieHus FOPHBIX MOPOJ; UX CBOMCTBA 3aBUCAT OT CJIOXKEHHS M COCTaBa
ropubiX nopoa. Ilecku 3T B GONBLIMHCTBE CydacB ObIBAIOT TIMHHUCTHIMH,
MEJIKO3EPHHCTHIMHU, Pa3HO3EPHHUCTHIMH.

Donosvle necku 0BPas’ylOTCA B pe3y/bTate AEATENbHOCTH BETPA. DOJOBbiE
IIECKH COCTOAT MPEUMYILIECTBEHHO M3 KBAPLEBBIX 3€PEH, HO 4acTO CofepikaT 3epHa
NONEBOTO ILIATA, CIIO/B] ¥ FIHHHCTYIO NPHMECH.

1.1.1.2. XMMHKO-MHHEpPAIOTHYECKHIi cocTaB

Kgapu (SiO,) — ocHOBHas COCTaBJIAOIAs YacTh (OPMOBOYHOrO MeECKa.
[noTHOCTS KBapua 2650 xr/M’, TBepaoCTh Mo kaie Mooca paHa 7, Temie-
parypa mnaenenns 1713 °C. B 3aBUCMMOCTH OT HanM4UA TOA WM MHOH MpH-
MeCH 3epHa KBapLla MOTYT HMETb Pa3IHuHYIO OKPAcKy.

CyliecTBYeT HeCKoJbKO MoauduKaumii KBapua, pa3MyaloLmxcs IUoT-
HOCTBIO H CTPOCHMEM KpHcTaluyeckoi peweTku. Ilpu Harpese kBapi mpe-
TepheBaeT Ceayloline MOIH(HKaUMOHHBIE NpeBpalleHusa: B-kBaplt (2650) <>
& 573 °C & a-ksapu (2530) <> 870 °C <> B-tpuaumur (2220) > 1470 °C <
< P-kpuctabonut (2190) <> 1713 °C «> pacnnas (B ckobkax ykaszaHa ILIOT-
HocTh). Kaxcaoe TemnepaTypHoe MoauGHKaLMOHHOE MMPEBPAIUEHHE COMPOBO-
KHaeTcd M3MeHeHHeM obbema. JlaHHble MOAM(HKALHOHHBIE MNPEBpaAlIEHANA
BLI3LIBAIOT M3MEHEHH (PU3NUECKUX XapaKTEPUCTUK KBapua, ero UIOTHOCTH,
k03 PULMENTOB TMHEHHOTO M OOBEMHOrO PAcCIIMPEHHd, ONTHYECKHX U JpY-
rux cBoMcTB. M3MeHeHus MIIOTHOCTH U 06beMa CONPOBOXKAAIOTCA BO3SHUKHO-
BEHHEM HANpPAKEHNI M TPELMH B 3epHAX M pa3MellbueHHEM 3epHOBOM CTPYK-
TYpBI KBaplia.

ITonesble WMATLI ABNAIOTCA PUMECSMH B KBAapLEBbIX NMeckax. Bee more-
Bbie IIAAThl OJIM3KM M0 XUMHUYECKOMY COCTaBy M (PU3MHMECKMM CBOMCTBaM.
Paznuuatot kanuesie mosesbie wnatel (K,0-Al,05-6810,), oproknas, MHKpo-
KIMH M HATPOBO-M3BeCcTKOBble OT anwburta (Na,O-Al,05-6810,) no aHoprura
(Ca0-Al1,05-28i0;). TeepaocTs MoJEBBIX WNATOB 6-6,5, MIOTHOCTSH (/M)
opToknasa 2,54, ansbura 2,61, anoptuta 2,76; temneparypa nnasiexus (°C)
cooTsercTenHo: 1170, 1100-1250 u 1500-1550.

i
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Cmona npucyTCTBYET B Neckax B Bue GJECTALIMX TEMHBIX WIH cepebpH-
cTbIX yelryek. Hanbonee pacnpoctpaHeHsl Clobl: MyCKOBHT — Oeas KajuiiHas
cmoma (K,0-3A1,0,:6510,:2H,0) u OuoTuT — tepHas >Keje3oMarHe3sdaisHas
cmona (K,0-6(Mg,Fe)O-AlLO;-6Si10,2H,0). Tepaocts cmon no mwkane Mooca
2-3, mioTHocTs 2700...3200 kr/M’, TeMneparypa wiaenenus 1150...1400 °C.

[Monesble WINATBI U CNIOALI COJAEPXKATCS B HEKOTOPLIX MECKAX B 3HAYM-
TeNbHBIX KonuuecTBax (10 15 %). M3-3a 6onee HU3KOM, YeM y kBapua, Temre-
paTypbl MNaBNEHUA U B3aMMOJEHCTBHUA C OKCHAAMU PaCILIaBNieHHOro MeTalijia
3TH NPUMECH BbI3bIBAIOT 00pa3oBaHue npurapa Ha oTiuBkax. I[loneBowmnaro-
BbIE MECKHU pacnpocTpaHeHbl B JlenuHrpajckoit obnactu, 3akaBkaibe H
Cubupn.

XKentas unu GypoBartas okpacka NecKOB CBUAETEIbCTBYET OOBIUHO O Ha-
JIMYUM THIPOOKCHIOB 3KeJie3a B BUJE TOHKUX IUIEHOK Ha TOBEPXHOCTH 3€peH,
CYLIECTBEHHO CHWKAIOLIMX KAUECTBO Mecka.

XapakTepuCcTHKa COeAMHEHNI *kelesa npuseacHa B Tabm. 1.1,

1.1. XapakTepHcTHKa COCAHHEHHT 2KeJie3a, COAePKAUIMXCH B MecKax
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1.2. XapakTepucTHKa KapGoOHaTOB, cojepxallHXcsl B necKax

XuMuueckas Teenocts no [110THOCTS, Tewmeparypa
MuHepan 3 JUCCOLIMALIMH,
¢dbopmyna wkane Mooca Kr/M oC
Kansuur
(M3BECTKOBBIH CaCOs 3 2600...2800 885
wnar)
MarHe3ur MgCO; 4..45 2900...3100 525
CaCOs~ 700...750
OJIOMHT 3,5..4 1800...2900
A MgCO; 900...950
Cugepur FeCO; 35...45 3700...3900 500...600

Teepaocts
XuMuyeckas fTnoTHOCTD,
Munepan no ukasne 3 [Tpumeuanne
dopmyna Mooca Kr/M
I'emarur Temneparypa
(xpacHslii Fe,0; 5,5...6,5 | 5000...5300 [1aBICHUA
HKENE3HIAK) : 1560 °C
Marhnerut Temneparypa
(MarHUTHBIHA FeO-Fe,O; 5,5...6,5 | 4900...5200 TIaBJICHNSA
HKENCIHIK) 1540 °C
[epen nasnbHoOMH
Unemenur FeO--TiO, 5...6 4720 TpyGKO#i HE na-
BUTCS
Ferur FeO-OH 4,5...5,5 | 4000...4400 Tepen naseHOM
TpyOKoii He rna-
BATCS; HAYAJIO BbI-
Jlumounut 2F6203—3 HzO 1..4 3300...4000 NENEHNUS BOABI —
npu 250 °C
P
[lupwr FeS, 6..6,5 | 4900...5200 axlaracTes
npu 575 °C

IMuput (FeS,) sBnsercs Hanbosee BpeaHOH NPUMECHIO B ECKaX, IPHBO-
Jauieit Kk 06pa3oBaHMIO MpUrapa Ha OTJIMBKax, NMPHUCYTCTBYET B HEKOTOPHIX
rieckax Ha Ypaiie 1 3aKkaBkasbe.

Xapakrepucrnka kapboHatos mpejcraBieHa B Tabn. 1.2. KapbGonatsl,
paznarasch NMpH 3HAUMTENLHO GoNee HU3KUX TeMMepaTypax, 4eM TeMIieparypa
3JIUBAEMOT0 METAJLNA, BBIAENAIOT YITIEKUCHbIH a3, 4To MOXET NPUBECTH K
00pa3oBaHMIO ra30BbIX PAKOBUH.

U3 npyrix npumeceii crefyeT OTMETHTh INIAYKOHUT — BOAHBIN aIOMOCH-
NMKAT Xkene3a U Marius. B GopMOBOYHBIX Meckax MPUCYTCTBYET B BUAE MEJIKMX
3epeH OKpYyroi GopMbl, B 3HAYUTENBLHBIX KOJIMYECTBAX — OKpaIlMBAET NECKH B
3efieHbIi uBeT. [JIayKOHUT B Necke UCTHpaeTcs, a 00pasyrowasncs MbUlb MOHH-
KaeT rasoNpPOHULIAEMOCTb U YBEMHYUBAET BO3MOKHOCTh OOpa3OBAHHA Ia30BBIX
PaKoOBMH U MpHrapa.

1.1.1.3. CoiicTBa meckoB

3epnosoii cocmas necka onpegnenser GONBIIMHCTBO TEXHONOTHYECKHX
cBoicTB cMecell. COBOKYMHOCTD YacTHLl, IONAJAIOIKX 110 pasMepaM B OIMH
HHTepBaJl, Ha3bIBAIOT paxyueil TIECKA UM CMECH.

3epHoBYIO ¢pakumio necka pasmepom meHee 0,02 MM HE3aBHCHMMO OT
XMMHYECKOTO COCTABA HA3bIBAIOT 2nunucmoili cocmaanaioued. COBOKYITHOCTD
YacTUl Apounx (pakuuil Ha3bIBAIOT necuanol ocnogoti. Hanboneee 3nave-
HHE MMEET BeJMUMHA 3epeH, a Takke UX (opMa U COCTOSHME MOBEPXHOCTH.
Kpome 310ro, Ha cBOiCTBa HOPMOBOUHBIX CMeCeil BIHAET CONEPKAHUE KPYII~
HBbIX U MEJIKUX 3epeH B 00LLEH Macce necka.
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3epHOBOH COCTaB OMNPEAENIAIOT NpPOCEUBaHHEM uepe3 HAboOp cUT. DTOT
€nocob Ha3biBAKOT CUMOBbIM AHAAU30M, €70 NIPUMEHSIOT /1A pa3feNeHus nec-
Ka Ha ¢pakuMu no pasMepam 3epeH. OcHosHoll dhpakyueld necka CYNTAETCA
HaubonbHIas CyMMa OCTATKOB Ha TPEX CMEXHbIX cutax. [lepen onpenenennem
3€PHOBOTO COCTaBa MPEABAPUTENLHO OTAENMOT IJIHHY, BXONALIYIO B COCTaR
Hecka, OT 3€peH KBapLia OTMYYHBaHHEM.

OTMyuHBaHHE MPOBOAMTCA Cledyiomum obpa3zoM. HaBecky mecka wid
cMecH 50 r BoicymusaroT Apy 105...110 °C, BbICHINAIOT B JIMTPOBYIO CTEKJISH-
HyI0 GaHKy M 3a1MBalOT 475 cM’ IMCTHTMPOBAHHOM BOBI K 25 cM® 1 %-HOro
pactopa eaxoro Hatpa NaOH. baHky ycTaHaBJIMBAIOT Ha ClieUMaNIbHBIH MpU-
60p /w1 B30ANTEIBAHKA, HA KOTOPOM OHa BPAIIAETCS B TEYEHHE Yaca CO CKOpO-
¢ThI0 60 06/MHH. 3aTeM B OaHKy A0JMBAIOT BOJBI CTOJNBKO, YTOOBI €€ YpOBEHb
HAXOIHJICA Ha BeICOTE 150 MM OT /IHa, U AAIOT B3BECH NECKa B BOAE OTCTOATh-
ca B TedeHHe 10 MuH. 3epHa KBapLa OCElalOT HA HO, A TIUHKUCTHIE COCTAB-
JIAIOLIME BMECTE C BOJOH yJamsiioTes ¢ noMouupio cudona u3 6ankd. Huwkuuii
KOHel, cH(OHA NO/DKEH HAXOAMTBCH HAa PacCTOAHUM 25 MM OT aHA OaHKH W
125 MM OT YpOBHS BOJBI.

Yka3aHHble ONcpalyH MOBTOPSIIOT A0 TEX MOp, Noka Boja B OaHKe He
CTaHECT npo3patmoﬁ, YTO CBUACTENLCTBYET 00 yYAan€HuHu IAMHUCTOM COCTaB-
msmomed 3 necka. Coaepxxumoe 6aHKN GHABTPYIOT; MECOK, OCTaBLIMICA Ha
¢dunbTpe, BoicymusaoT npu 105...110 °C u s3sewnsaot. [lotepsa Maccel B
APOLEHTaX OT NnepBoHayaibHoi (50 r) BeIpaXkaeT coaepxaH1e rIMHUCTON CO-
CTaBJIAIOLIEH.

TMecku ycnoBHO paspenstorcsi no Gopme 3epeH Ha OKpYIJble, MONYOK-
pyrible 1 ocTpoyrofbHele. CTENEHb OKPYTNOCTH 3€PEH 3ABUCUT OT MUHEPaJO-
THYECKOTO COCTaBa IT1eCKa, XapakTepa NMPOUCXOXKICHUS W BENMYMHBI 3€peH
(tabn. 1.3.)

1.3. KotnvectBo 3epeH necka (%) paznuuHoit popmbl

®dopma 3epeH necka
JlnameTp 3epeH, MM
okpyrnas MONyOKpyrias OCTPOYTrONbHAas
0,01...0,05 0 9 91
0,05...0,1 6 26 68
0,1...0,25 18 36 46
0,25...0,5 26 37 37
0,5...1,0 30 38 32
1,0...2,0 14 45 41

OOPMOBOYHBIE MATEPHAJIBL JJ1A II'C 15

ITogepxnocmeb 3epen mecka MOKET HMETDH LIEPOXOBATOCTh, a Takxke ObITh
HOJIHOCTBEO MJIH YAaCTHYHO TMOKpPbiTa 0607104KOH U3 Apyroro BewleCcTBa, Yaile
scero rauubl. IloBepxHOocTHas 060NOYKA 3epeH MOXET WMETh pa3MMHOE
ctpoenue. CocTOsIHME MNOBEPXHOCTH B 3HAYUTENLHOH CTENeHH BIMAET Ha
cBoiicTBa mecka U GOPMOBOUYHOM cMecH. MOXKHO BBIACIUTH CleNyIOWUE TH-
(IMYHBIE BHAB 000JIOYEK HA MOBEPXHOCTU HECKOB: [JIMHUCTHIE, KENEINCTHIE H
[epexoaHble MEXIY MTMHUCTBIMHU H XKENE3UCTHIMH.

Teepdocms MuHepaiog ONpPEEseTCs CTEeNeHbIO COMPOTUBIIEHHA €T0 La-
pamaHblo 1o Iikaje Mooca, cocTosilel U3 AecATH MHUHEPANOB, U3 KOTOPhIX
Kax bl MoCneayoIuil MUHEpaN TBEPKE Mpe bl 1y Lero:

OpToknas................ 6

Baasicrnocme. Bona B OpMOBOUHBIX NMECKax NO CTENEHU CBA3AHHOCTH C
3epHaMH Tecka pasfieNiaercs Ha 1Ba BUJA: HE BXOAALLYIO B COCTAaB MHHEPANOB
¥l BXOJAUIYIO B HHX.

Boaa, He BXojduias B COCTaB MUHEPAJIOB, pacilofaracTcsi Ha MOBEPXHO-
CTH 3epeH M B NPOMEXYTKax MeXxay HUMH. OHa o0pa3yeT HECKOJBKO CIOEB.
MoHoMOJIEKYJIAPHBII C0# BOIbl HENOCPEICTBEHHO NPUIETAaET K OBEPXHOCTH
YacCTHl| U ABJIAETCS HPOYHOCEA3AHHOU BOAOH. 32 MOHOMOIIEKYIAPHBIM CI0EM
pacrionaraeTcs cnoi afgcopOUpoBaHHOR BOALL, COCTOANIMK U3 MHOTMX PANOB
MOJIEKyJ. DTy BOLY Ha3bIBAIOT peixnocessanHol. BMecTe aBa 3TH CJ10d BOIBI
NpeAcTaBAsioT coboit rurpockonuyeckytro Boay. [Ipy MOTMOMIEHHH TECKOM
9TOM BOZbI BHIAENAETCH TEMJIOTA, KOTOPYIO HAa3biBAIOT TETUIOTON CMavyMBaHMA,
BbIpaXaeTCcs OHa B JukOY/AX Ha 100 r cyxoro necka. Kpome Toro, Bo BraKHOM
necKe MMEETCs JIEHOYHAs BOJA, KOTOpas TaK jKe, Kak W THrpocKonvyeckas
BOJIa, He NepeBUraeTcs Mo AEHCTBIEM CHIbI TSKECTH. Y IepKUBAETCA ILIe-
HOYHas BOJAa CHNAMU MOJIEKYJISPHOTO MPUTAXEHHUSA K MOBEPXHOCTH YaCTHIL.

IMocne ynaneHus BOObl W3 MECKa B HEM OCTAETCS FUTPOCKONMMYECKAs H
IJIEHOYHAs BOJA, KOJUYECTBO KOTOPOi B NPOLEHTAX XapakTepHU3yeT 6000no-
2noyaowyio cnocobrocme necka. Boponornoulaoias cnocoOHOCTb 3aBHCHT,
TaBHBIM 00pa3oM, OT pa3MepOB U yJebHOH MNOBEPXHOCTH 3€PEH MeCKa, Ha-
MpUMep, I KPYMHOTO necka oHa coctasiset 1,57 Y%, mis menkoro — 2,73 %,
nd el — 4,75 %.

Kammnnspuas Bojia pacronaraeTcsi B ropax Iecka M ylIepXHBAeTCs Mose-
KYJIAPHBIMH CiUTaMH, HO Oonee cnabbiMM, 4eM Y THTPOCKONHYECKOH WK TLTe-
BouHoii Boabl. KanuiapHas Boja MOXeET MepeABHraTecs B IOOOM Hampasie-
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HHM, B TOM uMClle BBEpX (NPOTHB AEHCTBHMA CHJIBI TAKECTH), OZHAKO BBHICOTA
MObEMA >TOH BOIBI OrpaHMYMBAETCA MAKCHMAIbHOH pacTArvBaIOWeH CHIOH
MEHHCKA KaTHspa.

KomuecTBo kanuinapHoit Bosl MOXKET COCTAaBNATH, HAIPHMED, B MeJi-
KO3epHUCTOM mecke 14...16%.

Ceoboyas BOJIA 3anOJTHSAET GOMbLUKE MPOMEKYTKH U KPYITHBIE NOPBI B NIECKe
1 MOKET BBITEKATb M3 HETO MO AEHCTBUEM CHITbI TSIKECTH.

Bosa, Bxonsuas B cocTas MUHEpaloB, pasaesseTcs Ha HAPATHYIO (KOH-
CTHTYLIMOHHAA M KPHCTA/NIH3aUMOHHAA) M LIEONIMTHYIO; OHH pPasMYaIOTCs
HPOYHOCTBIO CBA3H.

Koucrnrymionnas Bona BXOAMT B COCTaB BOAHBIX OKCHAOB XKene3a,
CINOA, TNIHH ¥ 1p. COOTHOLIEHNE KOHCTHTYUHOHHOM BOBI C APYTHMH COCTaB-
JAOUHMMH ABJISETCA MOCTOAHHBIM U1 KAXOr0 MUHEpana. JTa BoJa BhIIENS-
€TCs NIPH ONpENENEHHON TeMnepaType, Nocie 4ero B MUHEpayle MPOUCXOAAT
HeoGpaTUMBble PUIMKO-XMMUYECKHE H3MEHEHHUS.

Kpucrannmsaumnonnas Bona Mesee npodHo cesizaHa ¢ KPHCTAIMYECKOH
PpeLIeTKOH MUHepaa, BblAENSETCA NpH Goslee HU3KUX TEMIIEPATypax, HHOIZA B
HECKOJILKO 3TAlOB; MPH 3TOM B MWHEpase He NPOMCXOAMT HEOGPATHMBIX H3-
MEHEHHMIT U OH MOXeT GbITb BOCCTAHORJEH NPH yBnaxHeHuu. Hanpumep, runc
nipi 200 °C Tepser Bony, npespawasces B anruapua (CaSO,), ogHako pH yB-
JaXXHEHUHU porcxoauT obpaTHoe npespatienue B runc (CaSO, - 2H,0).

IeonnTHas Boaa BXOTUT B CTPYKTYpY MOJEKYJbI MUHEpaa, HO He y4a-
CTBYET B CTPOCHMM €ro KpHucTainuyeckoi pewerku. [Ipu HarpeBanum ona
BBIEAETCA MOCTENEHHO (6€3 IHAOTEPMUIECKMX OCTAHOBOK Ha KPUBOH). Mu-
HEpaJl, U3 KOTOPOro yjajieHa LEeOIMTHAs BOJa, TIPH NOMELIEHUH B aTMOC(epy
BOJAAHOTO N1apa NOTNIOINEET BOAY.

BnaxHOCTb (OPMOBOUHBIX MECKOB XapaKTepu3yeTcA COAEPKAHHEM B
HUX MEXaHM4ECKH NPHMELIAHHON BO/Ibl M TMTPOCKOTIHYECKOI BIIary; BhIpaXa-
€TCA B MpoleHTax. Biaxxnocts GpopMoBoUHbIX neckos onpenensgerca no ['OCT
23409.5-78. CymHocTh MeToia COCTOMT B ONpEAeTICHHH NOTEpPH Macchl Ha-
BeckH mecka (50 r) nocne BeicymuBanua npu 105...110 °C go nocrosHHoi
macchl. Ilepsoe B3BemmBanye npoBoasT nocie 30 MUH cymiky, a NOCIEAYIO-
1une — yepes kaxple 15 MuH. Macca necka cynTaeTcs NOCTOSHHOM, €C/H pas-
HOCTb PE3yNLTATOB [BYX MOC/IEAYIOMMX B3BEIIUBAHK He npesblmaet 0,02 r.

Konyenmpayus eodopoonsix uonoe pH. Bona NUCCOLMHPYET MO Ypas-
Hermio H ,0-H" + OH™. Benuuuny [H'] [OH] Ha3kIBatOT MOHHBIM TMPOHU3BE-
AEHHEM BObL, koTopoe coctasnser 107" . [lonb3ysch noHHBIM NPON3BEACHU-
€M BOJIbl, MOXKHO BBIPA3HTh JIIO0YIO PEaKUHIO CPe/ibl HA OCHOBE KOHLEHTPALUH
TOJILKO BOAOPOAHBIX HOHOB. B HEHTpanbHOM pacTBOpe KOHLUEHTPALMH MOHOB
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H* 1 OH™ 0MHAaKOBEI ¥ PaBHbI 107, B kiicioM pacTBope KoHuenTpauus H' Gyzer
YBENMMMBATHCA, @ B LIENIOYHOM — yMeHbIaThes. KonvuecTBenHoe oGo3HaueHne
PeaKLUMH Cpefibl BbIpaxaeTcs BOXOPOIHLIM Noka3aTeneM pH, koTopwid mpen-
cTapaseT cofoit OTPHIATENbHbIN Jorapu(PM KOHLEHTPAUUKX BOLOPOAHBIX HO-
Ho, T.e. pH = — log [H']. Toraa neiftpanbHas cpena 6yIeT XapakTepH30BaTh-
ca pH =7, xucnas pH < 7, a menounas pH > 7.

YuicThie KBApLEBLIE ECKH UMEOT nokasarens pH, 6muskui k 7. UMenHo
Takue NeckM TpeBGyIOTCs 11 XUMMUECKH TBepaetounX cmeced. C yBenuUueHuU-
€M CTEMeHHU 3arpA3HeHus NIeCKOB H3MEHseTCs i MX nokasarens pH. B 3aBucu-
MOCTH OT BHa npuMeceil pH MoeT ObITh Bbllle 7 MY HUXKE 7; M TO U APYTOe
OKa3bIBAET OTPHILATENLHOE BIMAHME Ha CTabMIILHOCTB mpoliecca GopMHUpoOBa-
HUs NPOYHOCTH XMMHYECKH TBEPICIOMIMX CMECEH.

KoHUEHTpaiuIo BOAOPOAHBIX HOHOB onpenensioT no 'OCT 23409.22-78
¢ nomowbio pH-metpa. Hasecky mecka maccoii 20 r noMewiaoT B CTakaHYHK,
HanuBaioT 100 cM® OMCTHIIHPOBAHHOM BOAB, B36ANTHIBAIOT B TedeHue 10 MUH
U JJAIOT OTCTOAThCA B TedeHue 10 MuH. 3aTeM pacTBOp, HE B3MYUHBas oca/ka,
[IEPEHOCAT B CHEUNAIbHBIH CTaKaHYUK BMECTUMOCTRIO 50 cM’, omyckaloT B
HEro 371eKTpoa pH-MeTpa n CHUMaIOT nokasanue npubopa.

Hoxazamens wucmomst ueiecoobpa3HO ONPEACTATL P HCNOMB30Ba-
HUM (POPMOBOMHBIX TECKOB IS NPHTOTOB/EHHS XOJIOJHOTBEPICIOMUX CMe-
ceil. Metoz ero onpenenenus npepnoxed B IHUUTMawe u 3akmovaerca B
o6paboTke HanMOJHWTENA CTAHAAPTHBIM PAaCTBOPOM KHCIIOTb, KOTOpas MpH
3TOM 4acTHYHO HeiTpanusyercs. UeM cuibHEE OCHOBHOCTD HANONHUTENS, TEM
B GONBIIEH CTENEHH HENTPATH3YeTCs KHUCJIOTa U TEM MEHbINEE KOJNMYECTBO
¢ukcanana (pacteop NaOH) tpebyetcs 106aBHTh MPU TUTPOBAHHMM 1O OTHOH
HeATpaNM3alM BBITAXKH.

B 50 r necka BBOAAT 50 cM® AMCTHINIMPOBaHHOH BOLb M 50 cm 0,1 1.
PacTBOpa COJISAHOM KHMCIIOTbI, B30ANTHIBAIOT B TEUECHHE 5 MUH H THTPYIOT BOA-
HyI0 BHITKKY 0,1 H. PaCTBOPOM €JIKOTO HATpa N0 METWIOPAHXKY. IIpHroaHBIM
B OTHOILIEHHW YCJIOBMH OTBEPAIEHHA CMECH ABJIAETCS HAMONHHTENb, THTD
KOTOpOro (ToKasatelb YUCTOTHI) cocTasiser 35...45 oM’ pacTsopa eiKoro
HATpa. 3TOT METOA MOXET HCNOJIB30BATLCA JUIS KOHTPOJIA KadecTBa HANOMHHU-
Tenel B MPOM3BOACTBEHHBIX Yca0BHAX. [lokasaTesnb YHCTOTH! /i HEKOTOPBIX
MIeCKOB HMMeeT CeAyIolHe 3HaueHus: 39,4 11 kBapuesoro necka; 42,5 A
LMPKOHOBOTO Tecka; 41,3 U1 AMCTEHCHITMMAHUTOBOTO Tecka; 40,4 mia py-
THJI0BOTO Necka; 9,0 s XpoMHUTOBOro necka; O s MarHe3uTOXpOMHUTOBOTO
necka.

IMopucmocmp necka — OTHOlIeHHEe 06beMa IMyCTOT KO BCeMY 0ObeMy
niecka. [IOpUCTOCTh 3aBMCHT OT (HOPMBI 4aCTUIL U UX B3aHMHOIO Pacmojioxe-
Hud (radn. 1.4).
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1.4. TlopucrocTk 3epeH necka (%) pasin4Hoii dopmbli
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Juamerp 3epeH, dopma 3epeH necka
MM OKpyryas OCTpOYrofbHas
0,15 38,4 47,7
0,1 39,0 50,8
0,075 40,3 51,3

Tasonponuyaemocms — cnocoGHocT, mecka npolTyckaTs yepe3 cebs
BO3AyX. I'azompoHuLaeMocTh (OPMOBOMHOrO fecka 3aBMCHT OT pasMepa,
$OPMbI U COCTOSHUA MOBEPXHOCTH 3EPEH, OAHOPOAHOCTH 3€PHOBOTO COCTaBA,
BIIQ)XHOCTH, COAEPKAHUA IIIMHHCTON cocrasnsiowedl. Benencteue Gobuiero
pasMepa Nop KpyITHO3EPHUCTBIE MECKH MMEIOT Goflee BBICOKYIO ra3onpoOHH-
LaeMOCTh. OCTPOYTOJIBHBIE 3€pHA XyXe YIUIOTHSIOTCS, YeM OKpYTJIblE, MT03TO-
My pasMepbl 1op y HuX Goibie. OHAKO NOBEPXHOCTh OCTPOYTOIbHBIX 3epeH
Gonee wiepoxosatas u co3jaeT GosibUlee CONPOTHBIEHHE NPOXOXKIEHHIO BO3-
Iyxa. O1H ABa (GaKTopa JAEHCTBYIOT Ha ra30NPOHHLAEMOCTb B NPOTHBOMOAOXK-
HBIX HalpaB/IeHUsAX, [I0ITOMY [a30MPOHULAEMOCTh OCTPOYIOMBLHBIX 3EPEH MO-
KET ObITh BbILLIE, PABHA WIIK HIKE, YEM OKPYIJIbIX.

I'a30mpoHNIIaEMOCTb paccpenoTOUEHHBIX NECKOB HUKE ra3onpoHHuae-
MOCTH NIECKOB OAHOPOJHOTO 36PHOBOTO COCTABA.

lasonpounuaemocts popmoBounbIX neckos onpegensior npH  ecTecT-
BEHHOH Wil ONTHMAaNbHOM BiaxknocTH o FOCT 23409.6—78.

OOpa3upl necka ¢ CTECTBEHHOM BIAXHOCTBIO FOTOBST Ha nabopaTopHoM
kOMpe B HEPa3beMHOH CTAHAAPTHONH METANIHYECKOI [MIb3€e NPH YILIOTHEHHH
TPEMs ynapaMu rpy3a korpa. OOpasubl 10/KHB UMETh BbICOTY (50 + 0,8) MM,
kOTOpas KOHTPONINPYETCA MO TPEM PUCKAM, HAHECEHHBIM Ha CTAHMHY M LUTOK
kompa. EciH rasonpoHMIAeMOCTb Mecka NMpH eCTEeCTBEHHOM BIAKHOCTH He
cooteTcTBYeT TpeGoBanuam [OCT 2138-84, To k HaBecke mecka Maccoii
700 r po6aBasOT BOAY (NpHM NepemelIMBaHiK) A0 NOJIYYEHHS ONTUMAIBHOMN
BJI2XHOCTH, IPH KOTOPOH JOCTHIaeTCs MaKCHMaJlbHas ra30TPOHHLAEMOCTS.

C yBenMYEHMEM KONMYECTBA N0BABNSEMON BOMIbI ra3onpoHHLIAEMOCTh
TIECKOB € HU3KUM COEPKAHUEM IIIMHBI, KaK MPABHIIO, PE3KO CHHXKAETCA.

JUis MECKOB €O 3HAYMTEILHLIM COACPKAHMEM [JIHHbI rasonpoHHLae-
MOCTh C [106aB/IEHHEM BOIbl CHAYANA YBENMYHBAETCS, JOCTHIAfs MaKCHMAlb-
HOro 3HaYEHHs, @ 3aTEM HAYUHAET YMEHBLIATECS.

Ozneynoprocmb — 370 CBOHCTBO MaTepHana MPOTMBOCTOSTh, He pac-
TIaBIAACk, BO3NCHCTBHIO BBICOKHX Temmeparyp; onpeaensercs no I'OCT

4069-69 ¢ IOMOLIBIO CTAHIAPTHBIX KEpaMMYeCKHX Mupockonos. Jlius gopmo-
BOYHBIX TMECKOB IJIaBHBIM (JaKTOPOM, ONPEACIAKOLUIMM OTHEYIOPHOCTD, ABJIA-
eTca MMHepanoruueckuit cocras. OCHOBO#M (bOpl\gOBO‘{HbIX MecKOB ABJIACTCA
KBapll, Temnepatypa muasienus koroporo 1713 °C. Tlpumecu apyrux gﬁ;’rf/»
pHaJIOB MOHWXKAIOT OrHEYNMOPHOCThL KBapia. Hanpumep, K(())MHO3H[1PI}I u3 5,5 %
A1,0;5 n 94,5 % SiO, oOpasyeT IBTEKTUKY NpH 154§ C, a npy HaTH4KuH
TPETHETO OKCH/A H HX COOTHOLIEHHH 2FeO Al O; - 2Si0, 3BTeKTHKa 00pa3y-
etcs yxe nmpu 1140 °C. B 3aBUCHMOCTH OT YMCTOTbl KBapLUEBBIX MECKOB MX
OrHeymopHocTs coctasiset 1500...1770 °C.

Tenn1oakkyMyaupyowyan cnocobnocms by 00yCNoOBIMBaET NMONy4YEHHE
Ka4eCTBEHHOW TMOBEPXHOCTH OTIMBOK M YCJIOBMS P[)‘(/z 3a}Be°leeBaHHﬂ. s
KBApLIEBOTO NECKa BENMINHA by cocraBnser 1260 Br-c /(Mv - °C), A XpOMH-
ToBOTO — 2240 BT-c*/(M* - °C). OnHaKO COCTaB KOHKPETHOM CMECH M YCJIOBHS
M3rOTORNEHHs GOPMBI (CTEMEHb YIIOTHEHHSA, PA3MEP 3EPEH Mecka M T.A.) MO-
TyT OKa3aTh Ha BeJHUMHY by, 6osee CuibHOE BIVMAHHE, YEM NIPUPO/A TNIECKOB.

1.1.1.4. Knaccnpuxkaunst neckos

®OPMOBOUHBIE TIECKH HA OCHOBE KBapL@ B COOTBETCTBHH C I'OCT 2138-91
B 3aBUCHMOCTH OT MAcCOBOH JOJH TIMHHUCTOI cOCTaBNsomEH (4acTHIL MITMHY-
CThIX MAaTepHaioB U OGJIOMKOB 3€peH KBaplia M IPyTUX MHHEPAJIOB PasMEpOM
menee 0,02 mM) noapasaensior Ha ksapuesbie (K), Touwe (T) u xuptbie (K).

Kpapuesbie # TOYE HOPMOBOUHBIE MECKH MOAPasAeNIOT Ha IPyNILl B
3aBUCIMOCTH OT MAcCOBOM 110/ TJIMHUCTOM COCTABIAIOLIER, AHOKCHIA KPEM-
HUA, K03 QHULMEHTa OJHOPOAHOCTH U CPEHETO pasMepa 3epHa, KHPHBIE — OT
npeJiena NPOYHOCTH TPU CKATHH BO BIAKHOM COCTOSHHH M CPE/IHETO pa3mepa
3epHa. }

Ksapuesbie necku cogepart 10 2,0 % MIMHACTOH COCTaBsIOMICH.

['pynrnibl KBapLUEBBIX MECKOB NMpuBeaeHbl B Tab. 1.5-1.8

1.5. Knaccudukauusi KBapueBbIX ECKOB N0 COACPKAHHIO INIMHbI

Maccogsas 1078 FTMHHCTOM cocTasiwoeit, %o,
He Oonee

0,2
0,5
1,0
1,5
2,0

I'pynna

[ T - OV B
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L.6. Knaccnduxauus no conepxanuro KBapua

1.9. Knaccudukauus meckoB [0 COAePKaHHIO FINHDI

I'pynna Maccosas nons auokcuna KpeMmHus, %, He MeHee
K, 99,0
K, 98,0
K; 97,0
K, 95,0
Ks 93,0

MaccoBas 1075 FIMHUCTON COCTaBsIoNIe, %o,

1.7. Knaccupuxauus neckos o K03(hPHUHEHTY 0IHOPOAHOCTH

[pynna He Gonee
1 4,0
2 8,0
3 12,0

1.10. Knaccnukanus neckos no coaepaHuio Kpapua

Maccosas 101 JMOKCUAA KpeMHMH1, %, HE MEHEe

Ipynna Kospduumenr oanopoanocru, %
0, Cs. 80,0
0, 70,0...80,0
O; 60,0...70,0
0O, 50,0...60,0
Os Ho 50,0

I'pynia
T, 96,0
T, 93,0
T, 90,0 |

1.8. Knacendukanuus no CpelHeMY pa3mepy 3epHa

JKupHsle necku cogepxar o1 12,0 1o 50,0 % rauHBCTO#N COCTABNAIOLIEH.
[pyminb! KUPHBIX NECKOB NPHUBeAeHb B Tabm. 1.8 n 1.11.

1.11. I'pynnsbI :KUPHLIX MECKOB

[pymina Cpennwuii pazMep 3epHa, MM
01 Ho 0,14
016 0,14...0,18
02 0,19...0,23
025 0,24...0,28
03 Cs. 0,28

Hpenen NPOYHOCTH NPH CKATUH

I'pynma BO BJIAXHOM cocTosHuu, MITa
X, Cb. 0,08
x, 0,05...0,08
X, 110 0,05

Towwme necku comepkar or 2,0 10 12,0 % rauuucToi COCTaBIIAOLICH,

I'pynner Tomux neckos npusenens: 8 ta6a. 1.7-1.10.

O603HauEHHE MapOK KBApLEBBIX ¥ TOLIMX [1ECKOB COCTOMT M3 00603Haye-
HUil TPYNN MO MAaccoBOi Ao TIHMHHCTON cocTaBiasolIeH, MaccoBOi Aone
JAMOKCHAA KpeMHUA, KoddduUHeHTY OAHOPOAHOCTH M CPEAHEMY pasMepy

3epHa.
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Mpumep. 2K,0;02 — kBapuieBblii pOPMOBOUHBIH NECOK ¢ MACCOBOH A0EH
TIMHHCTOR cocTaenstoiei ot 0,2 10 0,5 %, MaccoBoii goneil AMOKcHAa KpeM-
Hus He Meree 99,0 %, koadduunertom oxHopoanocty ot 60,0 fo 70,0 % u
cpesHuM paMepoM 3epHa ot 0,19 10 0,23 Mm.

OGo3na4enne MapoK XHPHBIX MECKOB COCTOMT M3 0GO3HAYEHMI rpymnn
Mo npeaesty NpOYHOCTH MPH CHKATHH BO BIAKHOM COCTOSHHH M CpEeIHEMY
pasmepy 3epHa.

Tpumep. XK,016 - sxupHblIf GOPMOBOUHBII MECOK C NIPESENIOM [IPOYHO-
CTU NP CKATHN BO BAAKHOM coctosiiud ot 0,05 no 0,08 MIMa u cpeanum
pasmepom 3epHa ot 0,14 1o 0,18 mMm.

1.1.1.5. TpeGoBanust K GOpPMOBOYHBLIM MecKam

PopMOBOUHbIE MECKM JIOJKHBI COOTBETCTBOBaTh TpeGosarusm [OCT
2138-91, TeXHUHECKUM YCIOBUAM Ha NPUPOAHBIE (POPMOBOUYHBIE MECKH KOH-
KPETHBIX MECTOPOXK/ICHUIA.

Ilo MaccoBoil posie Biark, KOHUECHTPAUUH BOAOPOJHBIX HOHOB BOAHOM
BbITSKKM (pH), MaccoBoii one BpesHbIX 1pumeceit M dopme 3epeH KBapLEBbIE
NIECKH AOJDKHBI COOTBETCTBOBATE TPEOOBAHMAM, YKa3aHHbLIM B Tab. 1.12-1.15

1.12. Tpe6oBaHHs 110 COREPKAHUIO BIAATH

['pynna Maccosas gons siaru, %, He 6onee
Cyxue 0,5
BnaxHbie 4,0
Chlipbie 6,0

1.13. TpeGosanus no nokasaresio pH

I'pynna pH
Kucnvie Ho 6,2
HeitrpanbHeie 6,2...7,0
Hienounsie Cs. 7,0
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1.14. TpeOoBaHHs MO COACPXKAHHIO BPEAHLIX NIPpUMeCceH

MaccoBast 1oas BpeaAHBIX npumecei, %, He Oosee

(‘oepxaHue Bpea-

JBIX NpHUMECEH OKCHABL ILENOYHBIX U LIETOUHO3EMENbHBIX | OKCHIBI XKeresa
metannos (Na,O, K,0, CaO, MgO) (111), (Fe,03)

OyeHb HU3K0E 0,4 0,2
Huskoe 0,8 0,4
CpenHee 1.2 0,6
Boicokoe 1,6 0,8
OueHb BbICOKOE 2,0 i,0

1.15. TpeGoBanusa no ko3pGunHeHTy YriioBaToCTH

I'pynna KoydduumeHT yrioearocty, en., He Gonee
Oxkpyraan 1,10
[Mosyoxpyrnas 1,25
VYrnosaras 1,40

Mo TeopeTHYeCKOH yIeIbHON MOBEPXHOCTH U I'a30IIPOHULIAEMOCTH KBap-
UEBbIE M TOUIME MECKH JOJDKHBLI COOTBETCTBOBAThH TPeOOBAHHAM, YKa3aHHBIM B
Tabn. 1.16 u 1.17.

1.16. TpeGopanus 110 yaeAbHOM NOBEPXHOCTH

. TCO]’)CTM‘]CCKH}! yAenbHad NOBEPXHOCTS,
Fpymna M/KT, HE MeHee

Boicokas 15

Cpennss 10

Huskas 5
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1.17. TpeGoBauus no ra3onpoHHNAEMOCTH

I'pynna lazonpounuaemocts, MY/Kr, He MeHee
OueHb Bbicokast 550
Bbicokas 350
Cpennss 200
Huzkas 100
OueHb HHU3Kas 30

[lo MaccoBoit none noTeps Maccsl NpH NPOKATHBAHUM ($hopMoBOUHbIE
NECKH NOJDKHBI COOTBETCTBOBATL TPeOOBAHUAM, YKa3aHHbIM B Tabi. 1.18.

1.18. TpeGoBanus no norepam maccbl npu NpoKaTUBaAHHK

pynna TloTepu Maccel Npu npokanueanuu, %, He Golee
Huszxue 0,2
CpenHue 1,0
Bricokue 3,0

MaccoBast 101s cynbduIHON cepbl B KBAPLUEBBIX GOPMOBOYHBIX MeCKax
He nomkHa npesbiware 0,05 % (onpesensioT npu reonorudeckoli passenke
HOBBIX MECTOPOXKACHHUIA).

DOPMOBOUHBIE NECKYU HE NOKHBI UMETH MOCTOPOHHUX BKMOUEHHIl: ar-
JIOMEpaTOB KBApPUMTOB M KBApLEBBIX NECYAHUKOB, OCTATKOB PACTHTENLHBIX
cnoes, yris, Topda, U3BeCTHAKA,

DOpMOBOUHbIE NECKH TPAHCMOPTUPYIOTCS HACHINBIO BCEMK BHAAMH
TPAaHCTIOPTA B COOTBETCTBUM € NPABHJIAMH NIEPEBO3KH IPy30B. OBOralleHHbl i
NECOK BIAXHOCTLIO 0 0,5 % TpaHCHOPTHPYETCA B 1IEMEHTOBO3aX WM BAro-
Hax-Xomnmnepax.

Y notpeGutens GOpMOBOUHBIE NECKH AOMKHBI XPAHHTBCS PA3LENBHO 110
MAapKaM B KPbITBIX CKJI2ICKHX [IOMEMIEHNAX Wik OyHKepaXx.

Ilpuemka (opMOBOUHOTO Tfecka OCYMIECTBIAETCS B COOTBETCTBUMM C
I'OCT 2189-78, koutposs kauectsa — ¢ TOCT 2138-91.

B 1abn. 1.19 npuseacna xapakrepuctika 106bIBaeMbIX B cTpake Gopmo-
BOYHBIX [ECKOB.
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1.19. XapakTtepucTinka )opMOBOYHBIX MECKOB
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OCHOBHaA 4acTh MECKOB IOCTaBAseTCs B NPUPOJHOM BHIAE U OKOJO
20 % — B 060ralIcHHOM.

MecTOpoXIeHUs CYXHX ECKOB OTpabaThiBatoTCA IKCKABATOPHEIM CIIO-
co00M, a OOBOJIHEHHBIX — THAPOMEXaHU3UPOBAHHBIM C UCNOJb30BAHHEM 3EM-
CHApAJIOB M THIPOMOHHTOPOB, a TAKKE OTTHPOUHBIX M1 KOHTAKTHBIX YaHOB.

@®opMOBOUHBIE ECKK BBICIIETO COPTa PEKOMEHIYETCA KCIIONb30BATh LI
CTEPXHEBBIX CMeceil C MPUMEHEHHEM CBA3YIOIIMX Ha OCHOBE CMOI IOPAYEro H
XOJIOJHOTO OTBEPXKIEHUA NMPHU MAacCOBOM NMPOM3BOACTBE OTAMBOK. OGoraueH-
HBIE MEeCKH LieJiecoo0pasHO UCTONB30BaTh i (GOPMOBOYHBIX CMECEH, mpumMe-
HAEMBIX Ha aBTOMATHYECKHX (OPMOBOUHBIX JIMHUAX MpPH IPOU3BOICTBE
CJIOXKHBIX CTAIBHBIX U YYTYHHBIX OTIMBOK.

TpuposHbie KBapLEBbie NECKH HCMONBL3YIOT 1 MPUrOTOBIEHHA (HOpMO-
BOUHBIX ¥ CTEPXHEBBIX CMeceil [P NMPOU3BOJACTBE KPYIHBIX, CPEHHX H MEJT-
KMX YYTYHHBIX U CTAIbHbBIX OTJIHBOK.

Towmme Necku MCNOJb3YIOT Ul NPHTOTOBIEHHA (HOPMOBOYHBIX CMecei
TIPH NPOM3BO/CTBE KPYMHBIX, CPEAHNX, MENKHX YYTYHHBIX U CTalbHBIX OTAH-
BOK C NPUMEHEHHEM TIPOTUBONPHIapHBIX MOKPHITHH.

3a py6exoM MpakTHYECKH BCE OTIMBKH M3rOTOBIAIOT ¢ NMPUMEHEHHEM
TONBLKO KBapLEBBIX MECKOB C MOBBLIICHHBIM COJIEPKAHNEM KpPEMHE3eMa H 110~
HWKEHHBIM COIEPXKaHHEM MOCTOPOHHUX MpHUMeEcei, a TOMUe MeCKH B OCHOB-
HOM HCIIONB3YIOT B KA4YeCTBE CbIPbs JUIS MPOW3BOJCTBA KBApUEBHIX (opMO-
BouHbIX neckoB. ®upma Wedron Silica Kompany (CLHA) npenbasiseT xecT-
Kue TpeOOBaHHA K KauecTBy mneckos: cojepxanue SiO, ne Menee 99 %,
Fe,0; — He Gonee 0,02 %, rmvHucTOl cocTapnsoleii — He 6onee 0,1 %. Snon-
CKMM CTaHJapTOM MpeyCMaTpHBAIOTCA NECKH ¢ cojepxanueM SiO; He MeHee
98,5 %, MIMHUCTOl cocTaBnsiouiell — He Gonee 0,2 %. 3aBombl Quarzwerke
(TepmaHus) MOCTAaBAAIOT Mecku ¢ coiepxanueM SiO, He Menee 99,5 % u
Fe,O; — ne 6onee 0,05 %.

11IHpoKko MCTIONB3YIOTCS Ha MHOCTPAHHBIX 3aBOJAX W npupoasie ¢op-
MOBOYHBIE IIECKR, IPHYEM B Pa3HbIX CTpaHax o0beM UxX noTpebneHus onpene-
JSETCA COCTOSHHEM IIPUPOAHBIX pecypcoB. B SInoHwM NpuMeHIOT mATs Ma-
POK KBapLEBBIX MPUPOAHBIX IECKOB C conepxanuneM Si0, 90...98 %, B I'ep-
MaHUH — TPH MapkH 1eckoB ¢ cofepxkanuem Si0, 90...97 %.

[ToKa3aTe/n KauecTBa, periaMeHTHpyeMble Ui JIy4UINX OTE€YECTBEHHBIX
MapoK TIECKOB, OTBEYAOT YPOBHIO TpeGoBaHuil cTaHaapToB I'epManHud, AHr-
nun, CITA.
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1.1.1.6. HekBapueBbie neckn

ITpH HU3TOTOBIIEHHH KPYNHBIX OTIMBOK, OCOGEHHO U3 JIErMPOBAHHBIX CTa-
Niel, B ka4ecTBE HANMOIHUTENS GPOPMOBOYHBIX cMecell HEOOXOIUMO IIPUMEHSATh
BbLICOKOOTHEYNOPHbIE U XMMHYECKH HHEPTHbIE MaTEPHAIbI.

LlupkoHOBHIH MECOK npeicTasiseT coboi MPUPONHbIA MUHEPAT — CHIIH-
KaT LUHMPKOHMS, BCTPEYAIOWMIACA B pocchimsax. Mcmonb3yercs UMpKOHOBBIH
KOHLIEHTPAT €CTECTBEHHOH KPYNHOCTH NOC/e 060TraleHHs.

LlvpkoH ofnagaeT BbICOKON OTHEYNOPHOCTBE), UHEPTHOCTHIO MO OTHO-
IIEHUIO K PACTIaBJICHHOMY JXENE3y, MapraHiy U MX OKCHIaM, HU3KUM K0d3¢-
(bHUHEHTOM TEMIOBOro paclIHpeHus, GONbIIOH TeMI0aKKyMYIHpYIOWE CIo-
cobHOCTBIO.

1IMpKOHOBBI# NECOK XOPOLIO COBMEILEAETCSA C Pa3IHYHBIMH CBA3YIOHIMMM:
TTIHHOH, JKHAKHM CTEKJIOM, OPraHHYECKHMH CBA3YIOLIMMH, CHHTETHYECKHMH
cMonamy. PopMOBOUHBIE CMECH HA OCHOBE LIMPKOHOBOTO MECKA LieJecoodpas-
HO HCMO0JIb30BaTh NPH HAuOoOJNee THKENBIX TEMJIOBBIX YCOBHAX JIUTBA: JUIH-
TEIbHOM BO3JEHCTBHH BBICOKMX TEMIIEPATYP M BBICOKOM META/LIOCTATHYE-
CKOM JIaBNIEHHH.

B cooterctBuu ¢ OCT 48-82-81 coxepkaHue AMOKCUIA LIMPKOHUS B
3€PHUCTOM MaTepHasie JOIDKHO ObITE He MeHee 65 %, npuMeceii okcuaa xee-
3a, IMOKCHJAa THTaHa, OKCHAA allOMUHMA U msaTHokcuna docdopa He Gonee
coorsBercteenno 0,1; 0.4; 2,0 u 0,15 %. BnaxHocTs LUHMPKOHOBOTO MNecka
JoipkHa Ob1Th He 6onee 0,5 %, octatok Ha cute 0315 He nomyckaeTcs, OCTATOK
Ha cutax 016; 01 1 0063 — ne Menee 90 %.

PaauaionHo-6e30nacHas HOpMa COEPXKaHHUS HOJTOXKHUBYIHX €CTeCT-
BEHHO-PAJIMOAKTHBHBIX dNeMeHTOB Menee 1077 Ku/r u COJIEPKAHUE OKCUIOB
KanbLua ¥ MarHua MeHee 0,1 % (Macc.) rapaHTHUPYIOTCA TEXHOJIOTHEH NMPOH3-
BOJCTBAa LIUPKOHOBOTO KOHLEHTPATA.

Ipeaensno pomycrumas xoHuentpauus (ITJAK) wuupkoHcozepxaimx
mbUIeH B Bo3ayxe paboueil 30HbI 2 Mr/M. B roMelueHusx, rie npoBOAATCS
paboTbl ¢ UUPKOHOBBIM KOHLIEHTPATOM, MODKHA OCYINECTBIAATHCA BIaXKHas
ybopka nonioB M noeepxHoctell 060pynoBaHHS WK NMHeBMoybopka. B sTHx
MOMELICHUAX 3aNpeacTCs XPaHUTh U YNOTpeOnaTs MULIEBbIE MPOAYKTHI, KY-
pHTh, MONb30BaThCcA kocMeTHkoi. K paborte ¢ HHPKOHOBBIM KOHLIEHTPATOM
JOMyCKAlOTCA NMHa He Monoxe 18 ier, He uMelomIME MEAULMHCKHX
MPOTUBONOKA3AHMHA.

IIMpKOHOBLIN KOHLIEHTPAT MOCTABAsAETCA B Mellkax Maccolt 50 kr, koH-
TeliHepax Maccoii He 6oJiee 2 T WITK B LIEMEHTOBO3aX.
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JIMCTeH-CWIIMMAHATOBBIA TECOK TOIYy4alOT Ha OCHOBE MPHPONHOTO
ANIOMOCWINKATA B pe3yJIbTaTe BbIAEAEHHUS €ro U3 CMeCH MHHepaioB. JIucTeH-
CWLIMMAHUT COCTOHUT U3 ABYX MHHEPaIoB — AUCTeHa (kuaHuTa) Al,O5(Si0O,) u
cuwuMmannTa Al(AISiIOs).

JHCTeH-CIWITMMaHHTOBBIH NECOK MPUMEHSIOT NPU MOTY4EHHH KPYMHBIX
OTJIMBOK M3 JIETHPOBaHHBIX M MapraHLOBUCTBIX cTaned. Boimyckaercs mo TY
48-4-307-74 mByx mapok KJIC3 u KJIC3-1. 3epHoBo#t cocTaB COOTBETCTBYET
ocTatky Ha cutax 02; 016; 01 He menee 90 %.

B mapke KJAC3-1 npu yBeauueHUM MaccoBOi JONH OKCHAZ aMOMUHHA
Bhitie 54 % Ha Kax/bIH MPOLEHT pocTa JOIMycKaeTcs MOBHIIIEHHE MaccoBOM
nonu auokcuaa turava Ha 0,2 %. Konunenrtpar mapku KJIC3 nocrasnsetcs
HaBAIOM B KPBITHIX JKEJIE3HOJOPOXKHBIX BaroHax, OOMTHIX BHYTPH HETTE€BOH
6ymaroii no 'OCT 515-77, B ueMEHTOBO3aX, LUCTEPHAX WM MATKUX KOHTEH-
Hepax nio OCT 6-19-80--80.

CTaBpONMTOBBIE MECKH M0 CBOHCTBAM, YCJIOBHAM 06pa3oBaHus H KOOBIYN
AHAJIOTUYHBI JUCTEH-CHUIMMAHUTOBLIM ME€CKaM, OJHAKO BCJEACTBHE MAJOro
BBITyCKa B KkayecTBe (JOPMOBOYHOTO MaTepHana MPaKTHYECKH HE HCHONb3Y-
H0TCH.

OnuBuH npenctaenset coboit  usomopdHyro cMmech dopcrepura
2MgO-SiO; u dasnura 2Fe0O-SiO,; noObiBaeTcs B BUAE KYCKOB, H MOITOMY
I UCNOJIb30BaHKA B GOPMOBOYHBIX CMECAX ero HeoOXOAHMMO M3MeNb4aTh H
knaccuduLMpoBaTh. 18 NpUroToBieHUs (GOpMOBOUHBIX MECKOB CNEMYET MC-
N0JIb30BaTh OJMBHHOBBIE MOPOABI € coaepxaHueM dasnura 1o 10 %, Tak kak
OTHEYIOPHOCTh OJIMBHHA C YBENIMYCHHEM COJEpXKaHHA jKele3a MOHHMKACTCH.
ONUBHH HE HMEET ANIOTPONMYECKUX NPEBpalICHHH, CTOEK K OLLIAKOBAHHIO
OKCHJIAMH ’KeJie3a, OMHAKO NMPH M3TOTOBJIEHHWM CTANBHBIX OTIIMBOK ONUBHHO-
Bl IECOK He JO/KEH CMELIMBAThCS C KBApLEBbIMU NECKAMH, MOCKOIIBKY IPH
HATPEBAHWH OHH BCTYNAIOT B XMMHYECKYIO peakivio, o6palys JerkonnaBKue
COEe/IMHEHHUA.

ONMBUHOBLIE TMECKH MOXHO HCHOJIL3OBATh MPH M3rOTOBIECHHH OTIMBOK
U3 YyryHa ¥ cTajieii Bcex THIOB, 0COOCHHO MapraHiOBHCTBIX.

OJIMBHHOBBIE TECKU LEHTPATN3OBAHHO HE BBITYCKAIOTCSA, OHM WIHPOKO
HCNONB3YIOTCA B CKAHAHHABCKHX CTpaHaX, 00raTbiX ONMBHHOBBIMH MECTOpO-
Kaennamu. [To 3epHOBOMY COCTaBY OJIMBHHOBbIE MECKH OJIM3KM K €CTECTBEH-
HbIM KBapleBeIM neckam mapok 0315, 02, 016. Mcnonb3oBaHHE OIMBHHOBBIX
TIECKOB He BbI3bIBAcT 3a00s1€BaHUA CHIMKO30M.

Xpomut FeO-Cr;O3 OTHOCHTCS K TpyNNe XpOMIUMHHEHIOB U ABIAETCA
HIKPOKO PACTIPOCTPAHEHHBIM TIPUPOIHBIM ChiPbeM. XPOMHUTOBbIH MECOK MOJTY-
HAIOT MyTEM pa3MoJla U pacceBa pylbl XpPOMUCTOro xkeje3Haka. Eciu norepu

2%
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NpU MpoKanuBaHuM npeBblIAIOT 3 % , TO Pydy ApeNBapHTENLHO OGXKHraloT
mpu 900-1000 °C.

Jist iMTEHOTO MPOM3BOCTBA PEKOMEHIYETCS UCNOJb30BAaTh XPOMUTEI €
conepxkanneM (% macc.): Cr,O; He menee 45, Fe,O; ne 6onee 26, SiO, He 60-
Jiee 8 u CaO e 6onee 2,5.

Xpomurossle neckl Ha cutax 1,6...01 umerot octatok 60...70 %, Ha cu-
tax 0063, 005 u B Tasuke — 30...40 %.

Tlpu OTHOCHTENBHO BLICOKOI TeMMNepaType IJIaBiEHUs XPOMUTOBEIH Ite-
COK MMeeT HU3KYIO TeMnepatypy cnekanus (1100 °C), a cMecH Ha €ro OCHoBe
061aa10T BLICOKOM NMPOMHOCTBLIO NpH TepMHUecKoM ynape. baaromaps seico-
KOH TEILIONPOBOJHOCTH XPOMHTa 30HA KOHAEHCALMM BJar¥ B ChIpoi dopme
Ha €ro OCHOBE 00pa3yeTcs Ha 3HaYMTeNbHO Gonbliei riyOnHe, 4eM B cMecax
Ha KBapleBOM Iecke. XpOMUT HHEPTEH K OKCHIAM Kejle3a NPH BLICOKUX TEM-
neparypax B Jio6oif ra3oBoif aTMocdepe, MI0X0 CMAaYUBAECTCS KHUAKUM MeTAI-
JI0M, HMEET BBICOKYIO TETUIOAKKYMYIHUPYIOILYIO clocobHocTh. Bee 3TH akto-
pbl IPH M3TOTOBJCHWM KPYTHBIX CTalbHbIX OTJIMBOK CMOCOOCTBYIOT MpenoT-
BpAILEHHIO 0OPa3OBaHN XHMHYECKOrO W MEXAHHYECKOTO NpUrapa, yKUMHH,
YIyYIAOT YCJIOBUA KPUCTALIM3ALMA METAILIA.

XpOMHTOBBIE MECKM HENb3S CMELINBATh C KBAapLEBBIMH BO H3bexanue
o0paz3oBaHuA NpUrapa Ha OTJIMBKAX.

XpOMOMArHe3uT MOY4AlOT B pe3yibTare 00KuUra CMecH, coCTosIeH 13
50...70 % xpomuroBoii pyabl 1 30...50 % MeTantyprudecKoro MarHe3ura; oH
comepxut MgO He MeHee 42 % u Cr,O; He MeHee 15 %; uMeeT TeMuepatypy
wiasiaeHua 8o 2200 °C. XpoMoMarHe3uToBbll MECOK PEKOMECHAYETCA MONY-
YaTh U3 OTXOAOB KHPIHYA IPY PEMOHTE MApPTEHOBCKMX U JJIEKTPHYECKHX Tie-
Yeii MyTeM noMolna H paccesa.

Hcnonpssyercs XpOMOMArHe3UTOBBI MECOK CIIEAYIOLIETO 3€pPHOBOTO CO-
crasa (% Mac. nons): 60...70 ocrarok Ha cutax 1,0...016; 30...40 octarok Ha
cutax 01...005 u B Tasuxke.

Okcuapl Xkeie3a 00pa3yloT ¢ XPOMOMArHE3HTOM TYTOIUIABKHE M MaJlo-
MOJBHXHBIE COEAUHEHHA, KOTOPbIE NMPENATCTBYIOT NMPOHUKHOBECHHIO METaJLia
B ry6s (opMbl. XpOMOMAarHe3uToBbiH necok Haubonee LenecoobpasHo npu-
MEHATh NPU M3FOTOBJIEHHH KPYMHBIX OTJIMBOK W3 BbICOKONETHPOBAHHBIX
cTane.

VCaoBUS MPUMEHEHMA XPOMOMATHE3UTOBOTO MECKA aHANOTHYHBI YCIIO-
BHsIM TIPAMEHEHHS XPOMMTOBOIO MECKa.

1llaMOT MOAYYalOT MyTeM O0XKHra KaONHWHOB M OTHEYNOPHBIX TVIHH; OH
comepxut 30...70 % wmymmrta (3A1,0;28i0,); uMeerT OrHeymopHOCThH
1690...1770 °C.
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1.20. TpeGoBaHus K KYCKOBOMY LIAMOTY

loxasarens Mapka mamora
IKH-1 LIKH-2 HIKH-3

Conepxanue, %:

OKCHJA aIIOMHHHSA, HE MEHEE 42 39 37

OKCH/IA XKeJie3a, He Oonee 1,5 1,5 1,8

3epeH Menbue 0,5 Mm, He Gostee 30 30 30
OrHeynopHoCTb, °C, He MeHee 1770 1750 1730
BoponornoiueHue, %, He 6onee 4 5 5
BnaxuocTs npy 0Trpy3ke, %, He 6o- 2 2 2
nee

TpebGoBanus and wWaMoTa U3 kaojsuHa HoBocemHuKoro MecTopoXIACHHA
no TY 14-8-58-72 npusenens! B Tabn. 1.20. lllaMOTHBIH MECOK MOMYYalOT U3
KYCKOBOTO LIAaMOTa [TyTEM €ro pa3Molna U pacceBa Ha (paKlvH, aHAIOTHYHbIE
MapKkaM KBapLEeBOro necka.

B nuTeifHBIX LieXax UCMOJb3YIOT TAKXKE [IAMOTHBIH NECOK, NOJyYaeMbli
noMonoM 60 waMoTHoro kupnuua. IllaMoTHBIH Necok NPUMEHAKOT IPH Mpo-
M3BOACTBE KPYIHBIX YYTYHHBIX M CTAILHBIX OTJIMBOK, B TOM uHcie WA GopM
MHOIOpa3oBOro UCTIONB30BAHUS.

[llaMOT HE UMEET CTPYKTYPHBIX MPEBPaIlEHHH, HHEPTEH 110 OTHOINEHHIO
K pacIUIaBieHHOMY METajUly, 4TO MO3BOJISIET MONY4aTh OTIHUBKH BBICOKOTO
Ka4yecTsa.

1.1.2. OrxeynopHble rIHHBI

JTumeiinpimu HOpMOBOUHBIMU 2TURAMU HA3BIBAIOT TOPHBIE MOPOJIMI,
COCTOAIME H3 TOHKOZUMCIIEPCHBIX YACTUL] BOJHBIX AFOMOCHIIMKATOB M obna-
Jaloulde CBA3YIOWEH CHOCOOHOCTBIO H TEPMOXMMHYECKOHN YCTOWYHBOCTHIO,
4TO MO3BOJISET UCHONB30BaTh UX B KAUECTBE CBA3YIOLIETO AJIsi NPUrOTOBIEHHA
NPOYHLIX H HE MPUrOPAIOIMX K OTIHBKE (QOPMOBOUHBIX cMeced. Pasnnyaror
[IMHBL [IEPBUYHBIE — OCTABUIMECS HAa MecTe 00pa3OBaHHA — M BTOPHYHBIE —

' B paGote npunuman yuactie A H. [ToaayGHbiii.
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nepeHeceHHsie ¢ Mecta oOpasoBaHus. [lepBuuHbie rHHBI 06pa3oBaaNCh B
pesyabTaTe pasfiokeHus FOPHbBIX [OPOA WK MPH BhINAACHHH M3 BOAHBIX pac-
TBOPOB, COAEPKAIIMX KPEMHE3EM M TIIHHO3EM. MHHepanorudeckuif cocTas
TAKMX TJIHH 32BHCHT OT COCTaBa MAaTEPUHCKUX MOPOA U OT CTENMEHH KUCIOTHO-
cTH Bofbl. B xucimolf cpene 06pasyroTcs KaONMHHUTOBBIE, @ B IUENIOYHOH — MOHT-
MOpPHJUIOHHTOBBIE [JTHHBI. BTOpHUHBIE T/IMHBI 00pa3oOBAINUCh B PE3yJbTaTe
Pa3sMBIBAHUA ¥ OTJIOKEHHSA TNIMHUCTBIX TIPOJYKTOB KOPbl BbiBeTpMBaHHA. OHH
OTVIMYAIOTCA OT MEPBHYHBIX YETKO BBIPAXKEHHBIM IUTACTOOOpa3HBIM 3al€raHu-
€M H TEM, YTO HE HAXOAATCA B MPAMOM COOTHOIUEHHWH C MOJACTUIAIOLIEH MX
KOpEHHOH Mmopoaok.

Tlo ycaoBHAM OTNOKEHHUS TIIHHBI K1acCHGULUPYIOTCS HAa MOPCKHE, ped-
Hbl€, O3€pHbIE, JIEJHUKOBbIE, J0JI0BBIE. B kauecTBe (POPMOBOUHBIX INIMH NpH-
MEHAIOTCA TOHKOAMCIIEPCHBIE UIACTUYHBIE MIOPOAbE, COCTOALINE IPEUMYILECT-
BEHHO H3 BOAHBIX aIOMOCHIMKATOB. MuHepanormieckol ocHOBOH 6onbuIMH-
CTBA MCHOJIb3YEMBIX [JIMH fABJIAIOTCS KAONHHUT, MOHTMODWINIOHAT W FUApO-
CIIO/IBL.

Crpoenue riuH. CTPYKTYpy NIMHUCTBIX MHHEPATOB MOJKHO paccMarp-
BaTh KaK COYETAHHE MEPEMEKAIOIIMXCA CNIOEB Pa3/IMYHBIX [PYNIN aTOMOB KH-
CNOpOJZia, KPEMHUS, ATFOMUHUA, BoJoposa, kanusa ¥ ap. KoMOunauum w3 3tux
cnoes obpasyior raketsl. Kaonunut (Al,05325i0,-H,0) asnserca riasHoi co-
CTaBHO} 4acTHIO KAOJMHA W OONBIUMHCTBA APYrHX INHH. UHCTHIA KaOAMHMT
6enoro 1BeTa, €ro TBEPAOCTH 2...2,5, mioTHocTh 2,58...2,60 r/CM3, TeMmepary-
pa mwiasnenus 1750...1790 °C. Ilpu Harpese 1o 100...140 °C kaoquHUT TepseT
THUIPOCKONMYECKY0 By, MpH 350...570 °C — KOHCTUTYLIMOHHYIO M TIEPEXOIHT
B MeTakaomuuuT (ALO;-2Si0;). B untepsane 1200...1280 °C obpasyercs myi-
aut (3AL,05-28i0,), He obnagatomuit cssyroleil cnocobHocTeio. IakeT kao-
JMHHUTA COCTOHT U3 CJIOA KPEMHEKHCIIOPOJHOH TETpadsApHYECKOH YNMAKOBKM €
aTOMaMH KHCJIOpOZa B BepllMHAX, KPEMHMs — B LIEHTPE M THAPOKCHIBHBIX
IPYIN, B KOTOPbIX B BHJE OKTa3IPHUYECKOH YNAKOBKM PAcrOJOXeHBI aTOMBI
AMOMHHHA. MeXIIocKkocTHOe paccTosHue cocTasiser (7,13.. 72)-10m,

TlakeTbl-cocequ yIEepKUBAIOTCA BOJOPOAHBIMH CBA3AMH, BO3HUKAIOLIU-
MH MEXJYy KHCIIOPOIOM TeTpa3poB Y BofopoaoM BHemHMX OH-rpynm.

Moutmopuionut (Al,03:4Si0,-H,O-nH,0) ABNAETCS OCHOBHBIM NOpO-
1006pasylomuM MHHEPanoM GEHTOHNTOBBIX IMIWH. XMMH4ECKHHA COCTaB MOHT-
MOPWLIOHHTa HEMOCTOAHHBIA. DTO MArkuH Martepuai 6ejaoro, po3oBoro, cu-
HEBATOTO WIH 3€/IeHOBaToro upera; nmpu Harpese ao 100 °C oH Beimender
18 % amcopGumnoHHo# Boas, B nHTepsane 500...700 °C TepseT KOHCTHTYLHU-
OHHYIO BOAY ¥ criocoGHocTh HabyxaTh B Boae. I1pu 735...850 °C npoucxomut
paspylleHHe KPHCTALUIMYECKOH pELIETKH | MNpeBpallieHHe MaTephana B
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amopdHoe BewiecTBO. [1akeT MOHTMOPWIIOHATA COCTOHT U3 IBYX KPEMHEKHMC-
JIOPOAHBIX TETPa’APHYECKUX CJIOEB, PACNONOKEHHBIX Ha BHEIUHHX IUIOCKO-
CTAIX, U OJHOTO BHYTPEHHETO antoMokuciopoaHoro ¢ OH-rpynnamMu oxra>apu-
4eCKOM ynakoBKH, MexXIUIOCKOCTHOE paccTosiHue coctasiser (9,2...9,4) 1070 m.
B kax /oM NakeTe MOHTMOPHJUIOHHTA, KaK U B MaKeTe KAOJNMHUTA, HOHBI CBA-
3aHbl MEXKAY COO0M MPOUHBIMH BaNeHTHbIMM CBA3AMU. CBA3b MEXIy NakerTa-
M# B MOHTMOPUJUIOHHTE OCYILECTBIISETC MEXMOJIEKYJIAPHBIMH CHIIAMH MEX-
Ny OHOMMEHHBIMH BHEIIHUMH HOHaMH KPEMHEKUCIOPOAHOTO TeTpadspa. JTa
cBsa3b Gosiee cnabasd, 4eM B KAOJMHUTE, NOITOMY BOIA MOXKET JIETKO NPOHH-
KaTh MEXAY TaKeTaMH, YBeJIMYMBasA MEXIUIOCKOCTHOE pacCTOAHHE [0
21,4 - 107" M, a 06vem B 10-15 pas.

Myckosut (K,0-3A1,05-6Si0,-2H,0) oTHOCHTCS K ABYXCJIOHHBIM amo-
MMHHEBBIM THAPOCIIOAaM. [ HOPOCTIOAUCTbIE TJIMHBI NPEACTaBIAOT COOOH
NPOMEXYTOYHble NPOAYKTbl pa3NOXKEHUs OT CJIOJ K KaONHHHTY. CTpyKTypa
KPHCTAJLTHYECKOH pEIeTKH MYCKOBWTA aHAOTMYHA CTPYKTYPE MOHTMOPMII-
JIOHWTA C TeM JIHHIb PasjIMYHeM, UTO BMECTO MOJIEKYJI BOABI MEXKAY MAKETaMH
pacroNokeHbl HOHBI KaJIUS U KaXAbIH 4eTBEPThIH HOH KPEMHHS B KDEMHEKHC-
JIOPONHOM TETPadApe 3aMElICH HOHOM allOMMHHA. B MYCKOBHTE 3a CUET HO-
HOB KaJIMA MEXy NakeTaMu JeHCTBYeT BaJICHTHas CBA3b, OJHAKO OHa cnabee,
yeM BAJIEHTHas CBA3b BHYTPH MakeTa. MeXXILIOCKOCTHOE PacCTOAHHE B MYCKO-
BuTe cocTasisier oxono 10 - 107 m. Takum o6pasom, naubonee cnabbie CBA3M
MeXIy NakeTaMH Y MOHTMOPW/UIOHUTA, HauboJiee NPOYHbIE — Y MYCKOBHTA, a
KAONMHMUT 3aHUMaeT MPOMEXKYTOYHOe TosioxkeHHe. [TpouHOCTL CBA3H MEXIY
nakeTaMHu 00yCIOBAMBAET CIIOCOOHOCTh [JIMH K HabyXaHHIO.

XuMuKO-MHUHepaJoruyuecknii cocraB riaMH. KpoMe yka3aHHbIX BbIlLE
OCHOBHBIX MHHEPAJIOB INIHHbI COAEPXKAT Psil PUMECEIA.

Ksapu (Si0,) comepxUTCA NpakTHYECKH BO BCEX TIIMHAX B KOIUYECTBE
oT poneit mpoueHTa 10 60 %, Kak npaBUNO, B BUAE 3HAYMTEIBHO CKaTaHHBIX
3epeH. KBapll ABNseTCSH MHEPTHBIM MaTEPHAIOM B MIMHUCTHIX Maccax, OJHAKO
OH MOHKXAET UX CBA3YIOULYIO CMIOCOOHOCTD W TUTACTHYHOCTh.

[Tonesnie WNAThl BCTPEUAOTCA B [JIMHAX UHOTAA B 3HAYHMTENBHBIX KOMH-
yecTBax, MPYYEM KaK B BUJE TOHKHUX, Tak M B Buje Ooyee KpYNHLIX QpaKuHii.
Yaine OHH MpeCTaBICHbI KATHMEBbIMY TT0JIEBbIMH LINATAMU — OPTOKJIA30M HIIH
muxpokinuaoM (K,0-Al,03-6Si0,), pasnuyaomuMucs TolbKo (popMoll Kpu-
CTAJUIMHECKOH peLIeTKH.

Cmojpl LIMPOKO PAcIPOCTPaHEHbl B IIHHAX; COJAECPKATCA B BUJE KaJHii-
HOM CIFIOZIl MYCKOBHTa, GHOTHUTA M Ipyrux pasHoBuaHocTel. Jaxe Hanbonee
NPOCThIE [0 COCTABY M YHCThIE KAOJMHUTOBBIE MIMHBI COAEPXKAT THAPOCTIOMBL,
a B mMHax YacoB-SIpckoro MECTOPOXK/IEHHA KONMYECTBO cioAbl focTHraeT 30 %.
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KapGouaTth BcTpeuaroTes yaiue Beero B Buae kansuura (CaCO;), Marde-
suta (MgCOs), nonomuta (CaCO;3-MgCO;) u cuneputa (FeCO;). Kap6onats
MOTYT ObITh PaBHOMEPHO PACMbUIEHB! B IIMHAX WM 00pa30BbIBATh OTAE/IbHBIE
BKJIIOUEHHS, OTHOCATCS K MMOCTOPOHHUM NMPHMECSM.

Imne (CaSO,4-2H,0) BeTpeuaeTcss BO MHOTMX [IMHAX, 4acTo obpasys
CKOILIEHHS, BUAMMBIC HEBOOPYKEHHBIM TT1a30M.

Tumpatsl okcunos xenesa rerut (Fe,05;-H;0) u numonur (2Fe;0;3-3H,0)
OKpAIUMBAIOT TJIMHBI B LIBETA OT CBETJIO-XKEITOro 10 6ypo-KpacHOro; HaXOaAT-
Cd B TOHKO PaCHBLIEHHOM COCTOSHYH, B BUJE NPHMA30K WM OTACHBHBIX CKO-
TUICHHH.

Huput (FeS,) BcTpedaeTcs BO MHOMHX IIMHaX; cnocobeTByeT o6pasosa-
HHIO TIpUTapa Ha OTJIMBKAX.

OCHOBHBIMM KOMMOHEHTaMM Bcex riuH siasiores Si0,, Al,O; u HyO.
Kpome Toro, B GonmbiiiHCTBe D npucyterByloT Fe,0;, NayO, K0, CaO,
MgO, TiO,, SO, U Ipyrue KOMIIOHEHTHI, a TAKXKE OPraHHYECKHE BELIECTBa —
ryMycCOBbI€, GUTYMHBIE, YIJIUCTHIE.

T'NMYHBl OTIIMYAIOTCSA HETNOCTOSHCTBOM XMMMHYECKOTO COCTaBa Jaxe Uis
OJHOTO U TOTO YK€ MECTOPOXKIEHHS. XUMHUECKUil COCTaB [JIMH yCTaHaB/HBa-
eTCsi HA OCHOBAHHH OTPEACNICHUS Pa3INYHBIX OKCHIOB, M0 KOTOPOMY MOXHO
CYOMTh O MPUTOJHOCTH TJIHH B TOH MUY HHOH 061acTH.

CoiicTBa riuH. Baaxcnocms. Bopa, conepxaniascs B rIMHaX, nogo6-
HO BOjE, cojepxaluelicss B Meckax, pa3feNaeTcst Ha BXOAALIYIO B COCTAaB MH-
HEPAJIOB ¥ He BXOJALLYIO B HHX. MOHTMODMINOHUT SBASETCS THUIHYHBIM MH-
HEPANOM, COICPXKALIMM LEOTUTHYIO BOAY, KOTOpas HaXOZMUTCSA BHYTPH Moe-
KyJl MHHEpaia, HO He BXOIHT B €ro XUMHYeCkuii cocTas. BIakHOCT KOMOBBIX
M MOJIOTBIX (OPMOBOUHBIX K onpeaenserca no FOCT 3594.11-77.

3eproeoit cocmag rivH XapakTepH3yeT UX CTENeHb AUCIEPCHOCTH U Ha-
JIMYHE B HUX KPYIHO3EPHUCTBIX BiJItOUeHUH. O CTENEHH IUCIIEPCHOCTH MOX-
HO CYAHTb N0 COASPKAHMIO MIMHUCTON COCTABIIAIOUIEH, T.€. YaCTHIl pa3MEPOM
menee 0,02 MM, KkoTopas onpenensercs myteM oTtMmyumsanus no [OCT
3594.9-77. Jina 60AbIUMHCTBA [IMH COJCpKaHWe FIMHUCTON COCTaBNAOIIEH
HaxoauTca B mpeaenax 75...99 %. OcraBuiagca mocie OTMYyYHBaHUA HacTh
[JIMHBI OTHOCHTCA K IecuaHod (pakuru, 0ObIMHO COCTOAINEH M3 KBApLEBBIX
3epeH. JIN1s OLIEHKH CTereH# UCNIEPCHOCTH TNMHICTOM CocTaBisgtouiei nesne-
coobpasHo onpenensath ¢pakunn yactul pasMepom Medee 0,001 mm,
0,001...0,005 mm 1 0,005...0,02 mM. JIrcriepcHOCTb TIMH OKa3biBaeT CyLIECT-
BEHHOE BJIUAHHE Ha UX MPOYHOCTHBIE CBOHCTBA.

Koanouoaaprnocms xapaxtepuiyer crniocoGHOCTb IMMH K HabyXaHHIO B
Bofe. CTeneHb HabyXaHMs ABJIAETCA BAKHLIM IMOKA3aTeeM IIHH, OCOGEHHO

POPMOBOYHBIE MATEPUAJIBI JUIA NI'C 41

TIPH KCIIONb30BAHUM MX B COCTaBe CYCMEH3HI M NPOTHBOTIPHTapHLIX NOKPbI-
tuit. Konnoupanssocts riuu onpenensgercs no F'OCT 3594.10-77. CuneHoe
BJIMAHME HA KOJUIOMAATLHOCTH OKa3bIBAIOT KOJNMYECTBO H COCTaB OOMEHHOIO
KOMIDIEKca MH. B rivHax, cogepxauiux B 0OMEHHOM KOMILIEKCE MHOTOBa-
aenTHbie HoHBI Ca, Mg M Apyrux 3JeMEHTOB, MENKHE YaCTHIb! CKOaryJIHpo-
BaHbl B arJioMepars! GONBINEro WM MeHbllero pasMepa. ClienoBaTenbHO, Y€M
Goblle TAKMX HOHOB CONEPXUTCA B MHIIENNAX [TIMHBL, TEM MEHBILE €€ KOJ-
NOUAANBHOCTh. ECAM MHOTOBJICHTHbIE MOHBI B MMLEIUIAX TIMHBI 3aMEHHTh
O/IHOBAICHTHBIMM MOHAMH HATpPHA, TO MOXHO J00UThCA Goee BHICOKOH AMC-
NEPCHOCTH IJIMHUCTBIX YACTHLL.

Haunbonee 3 peKTUBHbIMH IUCHIEpraTopaMu Ui FIHH pas/iMiHBIX Me-
CTOPOXIEHUA SABJIAIOTCS HATPHUEBBIE CONH CIOXKHBIX (HOCHOPHBIX KHCIOT —
NayP,0; u NasP;0,0. MakcumasisHas KOJUIOMJATEHOCTD AOCTHTAETCs NpH Ol
pelleNieHHOM cofepxanun aucnepratopa. [pu HemocTarke aucnepraTopa Ka-
THOHBI B OOMEHHOM KOMIUIEKCE 3aMEHSAIOTCA HE MOJIHOCTHIO U HaCTHLBI [JIMHBI
TIPOJIO/IKAIOT OCTaBaThcs B BUAe arperatoB. Ilpu n3beiTke aucnepratopa Mu-
1ieJUIbI [IMHBI NIEPEHACHILLAIOTCS HOHAMH HATPHS, YTO NPUBOAUT K CHHKEHHUIO
INEKTPOKMHETMYECKOTO MOTEHUHAA CHCTEMBl BOAA — ITIMHA, U YaCTHLp! TIH-
Hbl CIIMNAIOTCA MEXTY coGoi. Jins GeHTOHMTOBBIX IJIMH, CONEPXKAaHX B 00~
MEHHOM KOMILIEKCE NpPEeMMYILECTBEHHO KaTHOHBI KajibLMA W MarHds, Hau-
JY4IIMM JHCTIEPraTOpOM SIBJISETCS KalbLUHHAPoBaHHas cona (Na,COs).

HIpounocmy npu cxcamuu 80 61AMNCHOM COCMOAHUU ABNACTCA ONHON U3
OCHOBHBIX XapaKTEPHUCTUK 1€CYaHO-IJIMHUACTBIX CMecel, MPHMEHAEMBIX UIA
M3rOTOBJIEHHA ChIPBIX GopM. B ycnoBusX NMpOM3BOACTBA 3TOT MOKa3aTelb 3a-
BHCHT OT MHOTHX (paKTOpOB, 03TOMY /ISl OLICHKH POYHOCTH IMH pa3pabo-
TaHbl ycnosus nposegenus ucnsitanus (FOCT 3594.7-77). YxasauHslit cTaH-
JapT MO3BOJSET JaTh CPABHUTEBHYIO OLEHKY IJIMH Pa3sNHYHBIX MECTOPOX/E-
HH} ¥ pasnuyHOTO KadecTBa. Ha MpOYHOCTh BO BIAXHOM COCTOSHMM Haubo-
Jee CYUIECTBEHHOE BIMSHHE OKa3bIBAIOT MHHEPANOrHYECKUil COCTaB IJHH,
AVCHIEPCHOCTD FIMHUCTBIX YaCTHIL, EMKOCTb M COCTaB OGMEHHOTO KOMILIeKCa.
TIpOYHOCTb MECYaHO-IIIMHUCTOH CMECH BO BJAXHOM COCTOSHMM 00ycioBieHa
QuaHdeCKUMH 1 QU3UKO-XMMHYECKHMM CHJIaMH B32MMONEWCTBHS MaTepHala
3ePHOBOM OCHOBBI, TIMHBI H BOBI. OCHOBOH NPOYHOCTH CMECH ABJIAIOTCA BO-
JIOPOHBIE CBA3M, OJHAKO B (POPMHUPOBAHMH NPOYHOCTH NPHHHMAIOT y4acTHe
TAKXKE CHJIbI TOBEPXHOCTHOTO HATSKEHHA BObI, KAMWIAPHBIC CUIbI W CHIIBI
MEXKMOJIEKYJISPHOTO B3auMozicHcTBIA. BonopoaHbie CBA3M BOSHUKAIOT MEXAY
aTOMaMH BOJOPOJA U aTOMaMM Han0oree 2NeKTPOOTPHIIATEIBHBIX 37IEMEHTOB,
B YaCTHOCTH kuciopona. CoueraHue aTOMOB BOJOPO/a M KHCJIOpofia Habmo-
faeTca Ha 6a3albHBIX MOBEPXHOCTAX HACTHU!| [IMHBEI M B MIOBEPXHOCTHBIX CIIO-
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AX JUOKCHIA KPEMHMs M APYTMX OKCUMOB, CIy)KALMX MaTEPUAioOM 3€PHOBO
OCHOBbI. IIpH HaJHM4YWKH MOLUHBIX BOJOPOAHBIX CBA3EH (UIMUECKHE CHIIBI
B3aMMOJEHCTBUS OOLIYHO OTXOAAT Ha BTOpOil niaH. BonopoaHbie cBA3M BO3-
HUKAIOT HEMOCPEACTBEHHO MeXJy THAPOKCHIMPOBAHHBIMM CIOSAMH UYaCTHL
HATOJIHUTENS, 4 TAKKE MEKAY HAMH M CJIOAMU aTOMOB 0a3abHBEIX MOBEPXHO-
CTel IIIUHUCTBIX YacTHIL

B npouecce nepeMeliMBaHus ¥ YIUIOTHEHUA CMECH TIPOUCXOJIMT pasphiB
OJIHMX BOJIOPOJHbIX CBA3EH M 00pa3oBaHUE APYFHX. AHANOTHYHO MOXET OBITh
[PECTaBNACHO B3aUMOIEHCTBUE MEXAY 3€pHAMH IMOKCHIA KPEMHHUS M MOHT-
MOPHUIOHHTOM WIH APYTUM TIIMHUCTBIM MHHepasioM. lpeacrasieHHas cxema
XapakTepusyeT COCTOHHE cMecH, korja 66nbilas 4acTh MOJIEKY/ BOABI KCna-
puiach. B chipeix dopmax B cMecH HaxoaTcA ¢BOGOAHbIE MOJEKYJIb! BOIBI.
Yem GosbLIE CNOER 3THX MOJIEKYJI, TEM MEHbLIE CBA3b MEXY COCTABJIAIOLIN-
MM KOMMOHEHTaMH M TEM MEHbIIE TPOUHOCTb CMECH BO BJIAXHOM COCTOSHUM.
B cBA3M ¢ 3TMM NpH NPUrOTOBJIEHUM CMecel IS CHIPbIX GOPM BaXKHBIM ABJIA-
€TCA ONTHMAJILHOE COOTHOLICHUE MEX/Y INTMHOI U BOAOH, KOTOPOE Pa3jiniHO
I8 [JIMH PasiuvyHOi MUHEPANOrHYeCKOH NPUPOABI ¥ TPaHyJIOMETPUYECKOTO
cocTaBa. JTO COOTHOLIEHHE IS KaXI0H HOBOH NMapTHH INKH CleayeT onpe-
JENATH OTNbITHBIM MyTEM.

Hpounocms npu cxcamuu 8 cyxom cOCMOAHUU ABJIAETCA OCHOBHOM Xa-
PaKTEPUCTHKON NECUAHO-TIIMHUCTBIX CMECEH, NMPUMEHAEMbIX IS H3TOTOBJIE-
HHA cyxux ¢opM. ITa npouHocts GopMHpyeTca B mpouecce Cyukd ¢opm
BCJIEACTBHME BO3ZHMKHOBEHHS HOBLIX BOJAOPOJHBIX CBA3EH NPKM MCNApPEHHH BO-
Abl. JUta mostydeHns MakcUMalibHOW NMPOYHOCTH CMECEH B CyXOM COCTOSHHM
TpebyeTcs Gonbiliee coaepkaHue BOJBI, YEM BO BIAXHOM. DTO 00YCHOBIIEHO
HEOOX0AUMOCTLIO obecrneueHns Gosiee paBHOMEPHOTO PacnpeneNeHUst TIIMHH-
cToi 060704KH N0 MOBEPXHOCTH 3€peH HanoJHUTeNs. B npouecce Cywku yna-
J€TCA CHavana KanwuIApHas BOJAA, 3aTeM pbLIX/IOCBA3AaHHAA W, HaKOHel,
npouHocsssanHas. [Ipy 5TOM OJHOBPEMEHHO MPOMCXOAUT ycajka CMECH, Ko-
TOpas MOXeET NPUBECTH K 06Pa30BaHMIO KAk MAKpO-, TAK ¥ MHKPOTPELUMH U K
CHIKEHMIO MPOYHOCTH CMECH B BBICYLIEHHOM COCTOAHMHM. ClenoBaTeNbHO,
JUIS TIONY4EHHsE MAKCHMAIbHOM MPOYHOCTH CyXHX ¢opm Heobxoaumo mpa-
BHJILHO YCTAHOBMTb PEXUM CYLIKM [ KaXIOH CMECH C y4eTOM rabapuTHBIX
pa3sMepoB OMOK WK cTepxHei. [Ipenen npo4yHOCTH fpH CKATHH B CYXOM CO-
crosuun onpenensercs no FOCT 3594.6-77.

Jonzoseunocms ABNSETCA BAXHLIM MapaMeTpoM (OPMOBOUHBIX TJIHH, Xa-
PaKTEpH3YIOLMM HX CIIOCOOHOCTh COXPAHATH CBA3YIOLIYE CBOCTBA B NpoLiecce
MHOFOKPATHOTO MCMONb30BaHMA. MeTo MCIILITAHHs IJIHH Ha JIONNOBEYHOCTD MO
['OCT 3594.8-77 ocHOBaH Ha ONPENENEHUH NOTEPH MPOYHOCTH MPH CIKATHH BO
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1.21. Knaccudpukauus rimu

Hopwma
IMpusHak knaccuukamm
BbICOKast cpeaHas HH3Kas
Maccosas pons Al,Os, % Cs. 33,0 28,0...33,0 23,0...28,0
MaccoBas 1ons *kenesa B nepecuere 3.0..4.5 1.5..3,0 He Gonee 1,5

na Fe,O;, %

Ioreps Macchl NIpy NpokajJuBaHuH, % 14,0...18,0 | 10,0..14,0 | He Gonee 10,0

KonnounaibHocTs, % Ce.20,0 | 14,0..20,0 8,0..14,0

KoHnenrpais 0OMEHHbIX KaTHOHOB,

. Cs. 25,0 15,0...25,0 7,0...15,0
mr - 3kB /100 r cyxoit rivHsl

BJQXHOM COCTOSHMYM FOCIIE TPEXKpATHOro Harpesa obpasua cmecu. Ilokasartens
JOJINOBEYHOCTH TJIMH XapaKTePU3YeT UX TEPMHUYECKYIO YCTOMYMBOCTH NMPH MHO-
rOKparHbIX 3ainuBKax cMeceil xMakum MetauioM. CieloBarenbHo, N0roBey-
HOCTb [JIMH 3aBHCHMT OT MX OPHEYNopHOCTH. KaoJMHOBbIE INIHHBI MMEIOT OTHe-
ynopHocts 1400...1750 °C, ruppocmonucteie — 1200...1350 °C, a MOHTMOpHII-
JonuToBsie — 1150...1250 °C. K orHeynopHeiM OTHOCATCA [JIHHBI, UMEIOUIME
orxeynopHoctb He Hinke 1580 °C.

Knaccndukaunst raud. B coorsercteun ¢ [OCT 3226-93 "Tmnbt
(OpMOBOUHEIE OrHEYNOpPHbIE" TIIMHbI KJIACCHQUUMPYIOT B 3aBUCHMOCTH OT
XMMHYECKHX ¥ QU3NYECKUX NOKa3aTeNeH, mpuBecHHbIX B Tab. 1.21.

Texnuueckue mpebosanus k 2nunam. POPMOBOUYHBIE OHEYMOPHBIE TJIH-
Hbl JOJDKHBI cooTBeTcTBOBaTh TpebosanuaM 'OCT 3226-93 u TeXHHYECKUM
YCJIOBUSIM Ha TJHHBI KOHKPETHBIX MECTOPOXKACHHUIA.

o $pM3MKO-MEXAHWUECKMM 1OKA3ATENAM TJIMHBI A0SKHBI COOTBETCTBO-
BaTh TpeOOBaHMAM, yKa3aHHbIM B Tabn. 1.22.

MaccoBast 1058 TIHHUCTON COCTaBAAOLICH IS KOMOBbIX INIMH JOJDKHA
ObITh HE MeHee 65 %.
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1.22. ®uznkKo-MexaHH4YeCKHe CBOVFCTBA I'JIHH

Ipenen npodnoctyu npu ckarum, kfla, He menee
Mapka
BO BI2XHOM COCTOSIHHH B CyXOM COCTOSIHMH
m 50 350
2 50 250
I3 50 150
Cit 35 350
C2 35 250
C3 35 150
Ml 20 350
M2 20 250
M3 20 150

Ob6o3nauenue mapox: T1 — npounas, C — cpeaHenpoyHad, M — mManonpo4Has,
I - BeICOKOCBA3YIOWAs; 2 — CpEeAHECBA3YIOIAs; 3 — Manoceasyloman. Mapka riMHsl,
nanpumep, [13 o3HawaeT, YTO 3TA INIMHA NPOYHaA MPH CKATHM BO BIAXHOM COCTOs-
HEM U MAJIOCBA3YIOLIAs 110 IPOYHOCTU B CYXOM COCTOSHHH.
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B ¢opMOBOUHYIO cMech TNIMHY Liesiecoo0pa3sHO BBOAUTH B BUAE CYCIEH-
3ud. [IpM MPUrOTOBNEHUH CYCNIEH3WH KOMOBYIO IMIMHY NpeJBapUTENbHO 3aMma-
4MBAIOT, @ 3aTEM PasBOAAT BOJOH 10 TpeOyeMoii KOHCHCTEHIMH B ITHHOMEMIAN-
ke. OIHaKO MPHMEHEHUE CYCTIEH3WH BO3MOXKHO TOJIBKO B TOM Cliy4ae, ecly 00-
mee colepxaHHe BOJbI, MMerowieiics B 060pOTHOH cMecH M BBOJMMO# C cyc-
TIeH3UeH, He MPEeBBIINaeT AOMYCTUMOrO COAEPXKaHHsA BObI 1)1 JaHHOTO COCTaBa
CMECH.

st cMecedt, npeaHa3HaYeHHBIX 118 CyXHX ¢(opM, NpobleM ¢ MpHroToB-
JleHyeM CyCTIeH3ui OOBIYHO He BO3HUKAET — B 3THX CMECAX COJEpKaHHe BOJEL,
KaK TNpaBWIO, NPEBBINAET COACPKAHME IJIMHBI, 3 HaOyXaeMOCTh KaOJIMHO-
THOPOCAIOAMCTBIX IIMH HeBbicoKas. CIIOXKHOCTH BO3HHKAIOT NPH NPUTOTOBIIE-
HHMHM BBICOKOTIDOYHBIX CMeceil s aBTOMaTH4ecKUX JHHUHA, ocoGeHHO npH
HCMOJb30BAHUN HATPUEBBIX OCHTOHHTOB. B 3THX ciiy4yasx HeoOXOAMMO HC-
TI0JIL30BaTh MOHH3UTENHU BA3KOCTH IIMHUCTHIX CYCIICH3HH.

1.23. XapakTepucTHKa HEKOTOPBIX FJIHH

Mo rpaHynOMeTpUYECKOMY COCTaBY M MacCOBOH Joie BAard Mopoilko-
00pasHble TIMHBI JOJDKHBI COOTBETCTROBATH CJIEAYIOIMM TPEGOBAHHAM:

Ha cutax ¢ pasmepoM sdeex 0,4 MM u 0,16 MM OCTAaTOK JOJKEH COCTaB-
JIATH He 6onee cooTBeTcTBEHHO 3,0 % 1 10 %;

MaccoBas nos siaru 6,0...10,0 %.

XapakrepHCTHKA HEKOTOPBIX IJIMH., XapaKTePUCTHKA OrHEYNOPHbBIX
rNIMH npuBefeHa B Tabn. 1.23. OrxeynopHbie riMHbI 100BIBAIOT B OCHOBHOM
NPEANPUATHA OTHEYNOPHON M KEePaMM4ECKOH MPOMBILLICHHOCTH. MHorue
OTHEYTOPHBIE [JHHBI YA0oBeTBOpPAOT TpeGosaHuaM 'OCT 3226-93 na dop-
MOBOMHBIE [TIHHBI U UCTIONBL3YIOTCSA B TUTEHHOM MPOW3BOACTBE, KaK IPaBHUIIO,
s cyxux GopM.

['MUHBI MOCTABJIAIOTCA B KOMOBOM HIIM nopouikooGpasHoM Brae. Komo-
BHIE JIMHBI TPAHCTIOPTUPYIOTCS HABAJIOM BCEMH BWIaMM TpaHcropta. Moro-
Thie (MOpPOILKOOGPA3HbIE) MMMHBI YIIAKOBBIBAIOT B MHOFOCIOHHbIE GyMaXHbIe
Metky 1o NOCT 2226-88 sMectuMocTbio 50 Kr WIN B MATKHE CIICLUAIbHBIE
kontedinepst no OCT 6-19-80-80 BmecTumoctbio 2000 kr. MoIoTyio riauHy
MOXHO TaKXe IEPEBO3UTH HACHITIIO B LIEMEHTOBO3aX WM KPBITHIX aBTO-
TPaHCMOPTHBIX cpeAcTBaX. [Topoumkoobpasnyto IMHy HEOOXOAUMO XPaHHTh
PasfeNbHO M0 MapkaMm B KPBITHIX CKNAJICKMX MOMeEIIeHUsX u OyHkepax, 3a-
[MMIEHHBIX OT BJIard. MArkue KoHTEHHEpbl MOXHO XPaHHMTb HA OTKPBITHIX
riomaakax 6e3 Haseca, Ho He 6osree OAHOTO MecsLA.

Maccosas ngons, % OFHCyl‘lOp Horepu
Mecro- Mapxa (no TY Hocts, °C, | [PM PO~
pOXIAcHHE MOCTaBIIKKOB) ALO;, ne| FeyOs, He| He meHee Kanm(s’a-
MeHee Gonee HuH, %,
He Gonee
BK1 37 2,5 1730 17
benkunckoe
BK2 33 3,5 1690 17
(TY 14-8-
262-78) BK3 28 5,5 1670 17
BKY 28 3,5 1670 25
BJICO, BJIIICO 40 2,5 1750 16
BJIC1, BJITICI 37 2,5 1730 16
BoposHu- BJIC2, BJIIIC2 32 4.0 1710 16
CKO- BJIC3, BJITIC3 28 5,0 1670 18
ThoGsirui- BJIII 35 3,0 1710 15
cKoe
(TY 14-8- BJIT12 32 4.0 1670 15
218-76) BJIII3 28 5,0 1610 16
BJITIK1 23 3,0 1610 12
BJITIK2 18 5,0 1580 12

—_
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Tpodonsicenue mabn. 1.23
Maccosas gons, % OrHeynop HOTCpH
Mecro- Mapka (no TY nocts, °C, | [PH PO
POKACHUE MOCTABIUMKOB) AlOs, He| Fe;Oy, He| ue menee Kaﬂ"ﬁa'
MEHee Gonee HuH, %,
He Gosee
KO 44 1,3 1770 16
Kﬂpogo[‘pan- K1 4] 1,5 1750 16
ckoe (TY 14- K2 38 2,0 1710 HH
8-125-74) K3 35 2,0 1710 HH
KIK 26 2,0 1670 HH
Kymakckoe KYO 34 2,5 1690 .
(TY 14-104- KVYP 30 3,5 1670 —
1-72) KVYTIK 25 6,5 1580 -
JTO 39 1,5 1730 15
JTI 37 1,5 1730 18
JlaTHEHCKOe T2 33 2,0 1690 20
(TV 14-8- JT3 28 2,5 1670 20
152-75) JITIK1 23 HH 1670 14
JTNK2 17 HH 1670 12
aTY 28 3,5 1670 35
Huxne- HV1 32 3,5 1690 14
VBensckoe HY2 28 4,5 1670 14
(g;gg;' HYTIK 23 5,0 1670 12
JTHO 33 1,3 1710 -
JIH1 32 1,6 1690 -
Hogopatickoe 2 30 23 1670 —
Cenrey IIH3 28 | 30 | 1630 .
JIHIK1 20 HH 1580 -
JIHTIK2 13 HH 1580 -
rt 37 1,65 1750 -
“(‘%’;j”;‘:“:e TUIT2 33 2,0 1730 -
121-74) nnr3 28 2,2 1670 -
IATTIK 22 3,0 1670 -
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IIpooonxcenue mabn. 1.23

Maccosas nons, % OrHeynop HOTCpH
Mecro- Mapka (o TY Hocts, °C, | MPH OPO-
POXACHHE MOCTaBLIMKOB) AlLO;, ve| Fe,05 He| He meHee KaJinBa-
MeHee Gonee Hu1H, %,
He 6onee
; 1ro 37 1,6 1730 14
§ [sruxarckoe nri 36 1,8 1730 14
§ (TY 14-8- r2 35 2,0 1690 HH
126-74) r3 33 3,0 1670 HH
r3x 29 4,5 1670 HH
Co 41 2,0 1750 15
Cl 38 2,5 1730 15
C2 33 3,5 1710 15
C{;‘S’,p‘l’jcg"e C3 29 | 45 | 1670 15
216-76) C4 34 9,0 1580 17
C5 30 9,0 1580 28
CIIK1 23 45 1670 12
cy 33 3,0 1670 28
TB1 39 2,0 1730 15
Tpom_u(o- TB2 37 2,5 1730 15
BaiiHoBckoe Th3 33 3,0 1690 15
(TY 14-8- TB4 28 5,5 1670 15
48-72) TBIIK 23 55 1670 13
TBY 28 3,5 1670 25
4o 33 1,3 1710 -
Yacon 4] 32 1,6 1690 -
y2 30 2,3 1670 -
]ﬁ‘_’;f‘l"gzgg) 43 28 | 30 | 1630 -
YriK1 L 20 HH 1580 -
YMK2 | 13 HH 1580 -

O603Hayenus: [locne GykB, YKa3bIBAOLMX MECTOPOXKACHUE MIIMH, LMDPLI
0, 1, 2 ¥ 1.4 o6o3Ha4aloT copta riuH (ocobas, 1, 2 u T.4.); C u [1C — cyxapHsie 1
nonycyxapHsie rauusl (ans Boposuucko-Jlo6birunckux); IIK — nonykucasie ram-
Hel, Y — yraucteie rnudsl; HH — He HopMupyercs; JK — xkese3ucras rimHa (ans
IaTuxarckoit rauHbI).
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1.1.3. BeHTOHHTOBbBIC FJIHHBI
1.1.3.1. CTpoeHHe H CBOHCTBA

BeHTOHHUTOBbIE TIIMHBI KPOME OCHOBHOTO MOPOA00OOpasyollero MuHepa-
fla — MOHTMOPWIIOHUTa — MOTYT COAepXkaTh OT 5 10 50 % ruApoOCIIOIUCTHIX
MHHEPAIOB, KAOJIMHHTA U APYTHX TUMOB [JIUH.

Tpucymue GeHTOHMTaM CcrieLnHUecKre cBolicTBa 00YCIIOBIHBAKOTCA
CTpOEHHEM KPUCTAUIMYECKOM PeleTKH MUHEPAToB, BXOALIMX B COCTAB ITHX
rauH; MoHT™MopHToruTa (ALO; - 4Si0; - nH,0), canonura (A,0;[MgO] x
x 4Si0, - nH;0), Hontponuta (A1,0; [Fe,0s] 4Si0, - nH0), Gekinenura
(AL,O;3 - 3Si0; - nH,O) 1 HEKOTOPLIX APYTHX, COACPKALMXCA B GeHTOHHTO-
BBIX [JIMHAaX B KOJMUECTBE OT 45 10 95 % M OnpeiesiomuX HOHOOOMEHHYIO
¢nocoOHOCTD TTIHH.

BEeHTOHUTOBLIE FIAHBI C MOBLIILEHHBIM COIEPXAaHHEM OCHOBHOTO 110pO-
1006pa3yIoWEero MUHEpaia — MOHTMOPHIUIOHHTa — XapaKTepH3yloTCs MOBbI-
LIEHHON CMocoGHOCTRIO K Bogomornomeno. Kpucraminyeckas peiieTka
MOHTMOPHIUIOHHTa 00pa3yeT MHULENY, B KOTOPO# KaTMOHBI pacnioNiaraloTcs B
ONpeAeNIEHHOM TIOPSAJKE B 3aBUCHMOCTH OT MX HeltTpanusytome#t criocoGHo-
cti. Biawke K HEHTPAILHOM YacTH MHUEIIbI PacrioNoXeHb! KaTHOHBI (AP,
Fe*"), manee wesnouHo-zemenbhbie (Ca’’, Mg™") u, HakoHel, LIENOYHbIE Ka-
tronnt (Na’, K*). Takum 06pa3soM, ro Mepe yAaieHMA OT AApa MULEIIEI
[UIOTHOCTb KATHOHOB YMEHBILAETCS, T.€. aACOPOMPOBAHHbIC KATHOHBI M CBA-
3aHHbIE ¢ HUMH MOJIEKYJTbI BObI 00pasyroT 1uddy3HbIi CIOMH.

[Ipn ruapaTalti MOHTMOPWIIOHUTA B Npeaenax CBA3aHHOU BOJBI Of-
HOBAJIEHTHbIC KATHOHBI OCTAIOTCA (PUKCHPOBAHHBIMU B FEKCArOHAIBHBIX AYEH-
Kax c/ioeB, HENTpanu3ys 3apsai v ocnabiss Cuny MPUTSHKEHUA, a ABYXBAJICHT-
Hble (TpeXBaJIEHTHbIE) MUIPUPYIOT OT S/Ipa W BXOMAT B CTPYKTYPY CBA3aHHOH
BO/IbL. B JaHHOM cllyuae pelalouiuM (GakTopoM MHIpailMy KaTHOHOB ABJIACT-
cs ux pamyc (uM): 1,34 wis K'; 1,01 s Na™: 1,05 nns Ca®"; 0,78 nna Mg™";
0,55 nns AP*; 0,67 nna Fe**. Karuonbl, nmetomue papiayc Menee 0,085 HM,
PErHPaTHPYIOT HEOOpaTHMO HpH TEMIIEPAType OKOJIO 350 °C, a KaTHOHBI C
panuycom Gonee 085 HM perMapaTHpyioT NpH TEMIEpaType 560...600 °C.
MexcnoeBoe HabyxaHue OSHTOHMTOBBIX TIHH C PasiMyHbIM COCTaBOM 06-
MEHHBIX KAaTHOHOB 0O6paTMMO TONBKO /10 ONPENE]eHHOro TeMIMepaTypHOro
YPOBHS, OMPENEAIOMIEr0 TEPMUYECKYIO YCTOHNBOCTD GEHTOHMTOBBIX IJIHH.
BoIONO/IOLIEH e, CBA3YIOMAsA CIOCOGHOCTh, TEpMUECKas YCTOHIUBOCTD Gen-
TOHMTOBBIX TJIMH CBA3aHBI C TIPOLECCAMH THAPATAlMH K PETHApAaTalii H 3aBH-
CAT OT cocTaBa OGMEHHOTO KOMIUIekca. Bonomnorsomenue ¥ TepMudeckan yc-
TOWYMBOCTE Bbillle 'y GEHTOHUTOB, COASPXKAMMX B OGMEHHOM KOMIUIEKCE Ipe-
MMYIIECTBEHHO HOHBI IIEJIOUHBIX MeTaslioB. B aupdy3HOM croe YacTHll MpH-
POAHBIX GEHTOHUTOB B 3aBUCUMOCTH OT ycrosuit nx oGpaszosanus (Talli. 1.24)
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MOYTH BCEr/a COAePKATcs 0OMEHHbIE KaTHOHBI KaK IUEJIOYHBIX, TaK ¥ Ienod-
HO3eMEJTbHBIX METAILIOB.

Onpenensiomum $akTopoM BBICOKOH CBA3YIOMIEH CNOCOGHOCTH GEHTOHH-
TOBBIX FJIMH, B YACTHOCTH TIpe/eNia MPOYHOCTH B 30HE KOHJCHCAIUM BJIArH, sAB-
ngeTcs npeobnajiaHne MWENOUYHBIX KaTHOHOB (Na" + K") B 06MEHHOM KOMILIEKCE
(tabn. 1.25).

XHMUYECKHi COCTAB HEKOTOPBIX OTEYECTBEHHBIX H 3apyOexHbIX OeHTO-
HUTOB npuBeleH B Tabi. 1.26.

1.24. CoaepxaHne MOHTMOPHWIIOHHTA, 00BEM H
cocTaB 0OMEHHOro KOMIIeKca GEHTOHHTOB

MecToporaese Conepkanne CocraB 0OMEHHBIX KATHOHOB,
WM cTpaa M;::P?Toapzlz- mr-3kB/100 r rIMHBL

’ Ca* Mg Na* K

As-Kamapckoe 52,80 48,25 3,25 23,75 2,05
AckaHckoe 76,75 21,15 5,88 71,53 2,38
Buxnsnsckoe 55,20 22,10 12,40 28,12 1,00
T'opbckoe 46,90 42,50 11,00 3,95 1,05
T'ym6puiickoe 66,85 66,62 12,54 1,50 1,20
Jlap6a3zuHckoe 61,35 10,35 27,25 23,25 4,10
JlamcanaxiMHCKoe 75,00 70,00 6,03 4,10 2,01
Kypuesckoe 62,90 74,30 9,30 6,40 2,80
Hanbunkckoe 46,14 17,00 6,00 22,77 3,63
Hoem6epsHckoe 61,12 41,70 5,12 12,82 1,88
Hypnarckoe 64,68 43,20 22,80 7,20 1,80
OMAHIHHCKOE 57,88 37,00 4,50 25,80 1,10
68,25 3,80 0,70 80,20 2,62

Capurioxckoe 62,83 28,42 8,32 42,75 2,15
CMBIIISEBCKOE 53,20 14,50 8,43 26,20 6,11
Taranckoe 88,70 25,35 2,05 40,00 1,64
Tans-IOpaxckoe 73,15 38,50 2,85 22,50 2,76
Xaunnapckoe 66,50 58,25 4,82 17,34 1,38
63,00 56,00 28,00 5,60 4,10

Yepkacckoe 60,50 43,32 31,26 5,40 2,57
60,50 41,57 34,07 6,00 1,09

(ll(l)n;ic:;y;‘f%xakacm 70,0 23,52 28,62 22,0 1,30
Bonrapws 73,55 41,00 8,00 14,90 1,00
71,80 40,00 10,00 8,00 2,00

Benrpus 62,80 48,50 5,25 10,62 1,85
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IIpooonscenue mabn. 1.24 1.26 . Xumunuecknii cocraB 6eHTOHHTOB, Yo
Coz(epx(amde CocraB 0OMEHHBIX KaTHOHOB, M AlOs+ Na, O +
M €CTOPOXACHHE . 203 ay
Ca® Mg Na® K 5890 | 16,62 | 553 | 2,27 | 2,31 | 341 | 1,09
As-Kamapckoe
I'peums 75,00 24.50 9.25 54,50 3,00 55,03 { 17,90 | 548 | 0,72 | 2,63 | 526 -
Viranns 6100 | 1300 | 1400 | 3400 | 140 Ackanckoe  |O27A 11783 | 42 | 201 | 2,03 | 374 | 0,19
Honsma 64.60 2110 11.90 22.50 2.00 56,10 | 18,00 | 3,26 | 1,20 | 3,90 | 427 | 0,17
=TI 2355 6 500 EHIIAHACKO® 4620 | 2459 | 747 | 1,16 | 1,95 | 1,90 | 0,16
- i : ’ 1970 | 127 53.02 | 2151 1 912 | 1,90 | 221 | 263 | -
rocnasis 69,50 8,00 700 | 5850 1,50 5592 | 22,44 | 9,08 | 0,45 | 0,52 | 0,59 | 0,10
£.25. X T'opbckoe 52,70 | 25,01 | 11,40 | 0,38 0,68 1,02 -
. AAPAKT
p €PHCTHKA HEKOTOPLIX IVTHH 60.88 | 2035 7.60 1,02 1,05 2.10 —
. . C 10-# xyTop, Xa-
02 £ £ | Koopdmu- Jlucnepcocts, % cn::;gl::cl'ra:* xacis (mnace No 4) 61,86 | 18,67 | 3,88 | 1,63 | 3,25 | 1,88 | 0,05
S
M g g = | OHT Wenod- . 62,60 | 1531 | 543 | 2,56 | 3,91 | 0,27 -
ecTopoxaeHne | 5 & 2 HOCTH I'ymbpuiickoe
228 | (NakY | >60 [60.05[ <15 | | ) 58,60 | 14,67 | 2,98 | 1,60 | 2,00 | 034 | 0,15
S 2 5 |Ca+M)| MKM | MKM | MKM —— 6242 | 1883 | 412 | 0,75 | 2,82 | 3,60 | 1,08
P 5964 | 1991 | 430 | 1,23 | 3,05 | 3,82 | 0,68
AckaHckoe 101,1 2,73 13,5 | 12,7 | 73,8 0088 | 19 Jlamcanaxmn- | 57,20 | 16,19 | 4,60 | 193 | 2,78 | 2,46 | 040
Jlamcanaxammckoe | 92,10 008 | 265 | 498 | 234 | 0095 | 07 croe 59,14 | 15,74 | 452 | 2,03 | 281 | 232 | -
OrnaunmHcKoe 88,35 18.40 1,6 | 87 |897]0090]| 2 Kenecexoe 53,24 | 1585 | 641 | 1,04 | 368 | 39 | 03]
. . ’ ’ ’ ’ 3 KypueBckoe 51,85 | 16,14 | 2,84 | 3,11 | 3,65 | 0,52 | 0,17
Yepkacckoe 85,09 0,09 20,5 | 573 | 222 (0,095} 07 Hanbuukckoe 49,50 | 17,60 | 2,47 | 570 | 3,86 | 0,86 -
T'ym6puiickoe 81,86 0,03 655 | 245 | 10,0 | 0,072 | 05 Hoem6epsanckoe| 62,30 | 14,52 | 2,26 | 1,54 | 3,13 | 3,45 -
Capurioxckoe 81,64 1,22 7,5 19,3 73,2 | 0,090 2,4 Hvpnatckoe 56,30 | 21,89 | 7,62 2,11 3,00 2,46 —
P 4964 | 1823 | 757 | 172 | 2,64 | 270 | 058
As-Kamapckoe 77,30 0,50 105 | 852 | 43 | 0,085 | 1,1 68.10 | 1191 | 367 | 1,10 | 2,10 | 1,38 | 0,12
Top6ekoe 40,50 1,14 26,5 | 332 | 40,3 0,085 | 06 Ornaununckoe | 54,80 | 1531 | 2,41 | 437 | 2,18 | 1,76 | 0,04
10-# xyTop, Xa- 71,76 | 1337 | 1,55 | 2,04 | 2,9 | 2,42 -
kacus (tnacr Ne 4) 75,44 0,45 390 | 18,0 | 43,0 {0,090 | 1,2 CapyrioxcKoe 51,88 | 1564 | 6,76 | 478 | 0,02 | 470 | 0,06
" i 60,76 | 1441 | 512 | 3,99 | 2,56 | 340 -
1 — npeaen NMpPOYHOCTH MPH CHATHH BO Bla¥HOM cocTosHuu, MIla; 2 — npeaen 5202 | 16,85 | 647 1,44 2,99 2,70 0,16
MPOYHOCTH TIPH Pa3peIBe B 30HE KOHACHCAUMH Bniary, k[ a. CMBIILLIAEBCKOE 5 4’3 011 6’ 69 7’27 0’7 2 2’72 2’64 0’16

|

—————
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IIpoooncenue mabn. 1.26
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MecropoxaeHne . AlL,O5+ Na,O +
" WA cTpaHa S102 +Ti02, F6203 CaO MgO + 12(20 SO}oGul
52,30 | 20,60 | 1,74 1,02 3,36 1,50 0,16
Taranckoe 59,17 | 25,85 | 2,00 1,03 3,18 0,60 0,89
57,80 | 15,12 | 5,58 0,90 2,80 1,12 0,13
Tans-HOpaxckoe| 62,40 | 14,18 | 2,82 1,90 2,13 2,30 0,24
Xaunapckoe 53,64 | 1640 | 2,73 2,12 432 1,96 —
61,82 | 18,65 | 7,60 1,75 1,57 0,38 0,15
54,70 | 18,11 7,11 1,68 1,26 0,90 -
Yepkacckoe
60,40 | 19,30 | 7,75 1,20 1,56 0,41 0,08
57,10 | 1540 | 6,06 1,22 1,95 0,15 -
65,25 | 12,35 1,13 3,12 2,06 1,43 0,08
Bonraphs 58,79 | 13,89 | 2,96 5,82 3,75 2,17 0,13
68,30 | 12,00 | 1,11 2,00 1,37 1,36 0,44
60,72 | 15,13 | 5,12 5,90 2,54 2,19 0,26
Benrpis 65,00 | 1593 | 3,92 2,90 3,43 1,99 0,56
66,00 | 11,30 | 1,75 0,53 2,23 0,92 -
I'epmanus 60,40 | 14,51 3,17 1,07 2,64 1,16 -
71,00 | 15,28 | 2,32 1,65 1,70 2,98 0,60
I'peuns
62,12 | 20,17 | 2,80 0,95 2,70 5,32 0,62
74,06 1 12,80 { 2,40 1,55 3,40 0,78 -
Hranus
65,70 | 13,31 2,03 2,97 2,12 2,54 -
65,14 | 1658 | 2,92 2,50 3,10 3,26 0,22
Honbiua
61,50 | 1291 2,56 4,00 2,99 2,50 -
CIIIA 63,7 | 21,80 | 3,25 0,65 2,67 2,57 -
57,60 | 20,13 | 3,76 0,90 1,90 2,30 0,30
72,59 | 14,68 | 2,42 2,37 2,75 0,49 -
YexocnoBakus
67,92 | 16,89 | 2,86 2,80 1,44 1,16 -
60,70 | 15,01 3,89 1,72 5,26 2,50 -
IOrocnaBus
61,00 | 16,28 | 4,72 3,00 3,60 4,53 0,47
Anonus 6594 | 13,42 | 0,84 2,58 0,42 2,46 -

1.1.3.2. AkTHBaluHsg O€HTOHUTOBBLIX IVIHH

[pu HEOGXOAUMOCTH COCTaB OOMEHHOTO KOMILIEKCA MOXHO HCKYCCT-
BEHHO M3MEHUTH M ITyTeM 3aMeLICHHS KaTHOHOB perylupoBaTh CBOHCTBa GeH-
ToHUTOB. [lod BIMAHMEM HATPUEBBIX COJEH M OCHOBAHWH IUENOYHO-
3eMeJIbHbIE OEHTOHMTHI NPHOOpETAlOT CBOMCTBA, OiIM3KME CBONCTBAM ILEJIOY-
HbIX GEHTOHMTOB. Pe3Kkoe U3MeHeHHe CBOHCTB OEHTOHMTOR HACTYMAET CKaYKO-
06pa3sHo NpM  ONPEfeNIeHHOM COOTHOLIEHHWH WIENOYHBIX M LIEJIOYHO-
3eMeNbHBIX KATHOHOB B 06MEHHOM KomIutekce. [103TOMy npH HCKYCCTBEHHOM
M3MEHEHHH COCTaBa OOMEHHOr0 KOMIUIEKCA C LENBI0 MOJMydEHHs LIeNOYHOMH
Pa3sHOBUAHOCTH GEHTOHUTOB HET HEOOXONMMOCTH CTPEMHUTBCS K IOJHOMY
0OMEHY BCEr0 KOJIMYECTBA ILEI0YHO-3eMebHBIX KATHOHOB Ha HATPHUM.

3aMelieHne KaTHOHOB A1 dy3HOro clIos KaTHOHAMH HATPHUS POBOIUTCH
C MOMOLILIO HATPUEBBIX COJlell, aHHOHBI KOTOPBIX 06pa3yloT B BOJE TPYAHO-
PacTBOPUMBIE COJIH C KATHOHAMM KalblLWs ¥ Marhus. TakuMH CONAMHM ABIS-
fotcs  conmu  nupodocdoproit  kucnotel  (NagP,07), Tpunatpuiidocdar
(Na;PO,), yrnekucnbiit Hatpuit (Na,COs3) 1 Apyrue, ¢ KOTOPHIMA Kanbluuii U
Marsuii o6pa3ytoT HepaCTBOPHUMbIE COJIH.

[To BO3pacTaHuio CWJIbl 3aMELIeHUs KaTHOHBI pacnosiarawrcs B pAL
Li* <Ka' <K' < Mg? < Ca®* < Fe*" u AI’". [pouecc akTuBaLyy 3aKmouaeTcs
B TAKOM M3MEHEHMM COCTaBa OOMEHHOI0 KOMILIEKCA, NIPH KOTOPOM TOBbILIA-
J0TCA AUCMEPCHOCTb, HA0YXaeMOCTh ¥ BOJOTIOINIOWIEHHE GEHTOHUTOBBIX TJIMH
W, KaK CNeJCTBHE, UX CBA3YIOLIas CrIOCOOHOCT.

KCHEPHMEHTANILHBIM TTYTCM YCTAHOBNEHBI ONTHMAJbHBIE COOTHOLICHHS
MeX/y LIENOYHBIMH M LIEIOUHO-3EMENbHBIMU KAaTHOHAMH B GEHTOHUTaxX pa3-
JUYHBIX MECTOPOXKIEHHNM ¢ cogepxanHueM 55...80 % MOHTMOPHILIOHHTA.
MakcuManbHBIH Hpeaes NPOYHOCTH NPH Pa3phiBe B 30HE KOH/ICHCALMH BJIarTH
COOTBETCTBYET CMECAM HA OCHOBE aKTHBUPOBaHHBIX OEHTOHMTOBBIX TJIHH,
colepKaMx B OOMEHHOM KOMILUIEKCE OKOJO 55 % WIENOYHBIX KaTHOHOB
(puc. 1.1). Ha 0OCHOBaHNH yCTaHOBJIEHHOIO COOTHOLICHUA MOXHO PacCUHTaTh
ONTUMAJILHOE KOJTHYECTBO HATPUICOAEPHKALLETO PeareHTa Uil aKTHBALMUH!

Kat + Na'mAn™=Kat,' An™ +nNa,

rxe Kat — MuorosanenTHslii katnon (Ca’*, Mg®*, Fe’', ...); n — BaneHTHOCTH
KaTHOHA, AN — aHHOH HATPHIICONEPHAILEr0 AKTHBUPYIOIIEro peareHta; m —
BAJIEHTHOCTh AHHMOHA.

KonwuuectBo pearenta, % (0T 66HTOHNTA):

M = (0,555 — Na +) 0,001,
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Puc. 1.1. 3aBHcHMOCTL NPOYHOCTH cMeceli B 30HEe KOHACHCALUMH
BJIATH OT COAEPHAHHS IEJTOUHBIX KATHOHOB B GeHTOHHTE:
1 —80 %; 2 - 55 % MOHTMOpPHIIIOHHTA

rae D — SKBHBAJIEHT peareHTa, r/(r-3kB); Z — cyMmma 0OMEHHbIX KaTHOHOB MpPH-
ponnoro 6eHToHMTa, MI-3kB/100 1; 0,55 — onTuManbHas A0S WENOYHBIX Ka-
THOHOB; Na' — KONHYECTBO IIENOYHBIX KaTHOHOB B MPHPOAHOM GEHTOHMTE,
Mmr-3k8/100 r; 0,001 — ko3¢ duuueHT nepeBosa MrB r.

1.27. PacTBOPpHMOCTH TPYAHOPACTBOPHMBIX B BOJIe
coeHHEHNH, MOJIbL/N

AKTHUBUPYIOILUI peareHt
Karuon
NaOH N212C03 N33PO4
Ca* 55-10° 4,8-107° 1,0-107%
Mg** 50-107"2 1,0-107° P
Fe* 48-10" 2,5-107" 13-1072
Fe** 4,0-107® p P
AP 1,910 P p

O6osnaueHune: P—xopouwo pacTBOPUMBIC COSHHEHHU.
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Puc. 1.2. 3aBHCHMOCTb MPOHHOCTH cMecei
B 30H¢ KOHACHCALIMH BJIATH OT COREPHAHUA COABI H MOHTMOPH/IOHHTA:
1, 2,31 4 - coorsercrBedHo 65, 60, 55 n 50 % MOHTMOpPHIITOHHTA

B KauecTBe aKTHBHPYIOLIETO PeareHTa A0MKHO ObITh HCTIOIL30BAHO Pac-
TBOPHMOE B BOAE COEIMHEHHE, KOTOPOE B MPOLECCE PEaKLMH KATHOHHOrO 06-
MeHa o0pa3yeT TPyAHOPAacTBOPHMBIE B BOJIE COEAUHEHUA Ca¥, Mg™, Fe?*,

AP (1abn. 1.27).

B Na-popMe GEHTOHHUT SABJIAETCH BHICOKOAMCIEPCHBIM MaTEPHANOM, HO
NPOYHOCTb €ro EAMHMYHBIX KOHTAKTOB HeNOCTaTouHO Bbicoka. B Ca-¢opme
GeHTOHHTBl MEHEe AMCTIEPCHBI, ONHAKO OHH MpOHEe ces3biBatoT Bony. [Ipn
nanuunn B Muuesute Na* + Ca® kaTHOHOB CO3MAKOTCA ONTUMANBHBIE AUCTIEPC-
HOCTb M TPOYHOCTh KOHTAKTOB MEXJy YaCTHIAMM M COOTBETCTBEHHO OINTH-
MaJIbHbIE IPOUHOCTHbIE CBOCTBA OEHTOHMTOB. 32 ONTUMANLHYIO IPUHUMAET-
€1 MAKCHMaJbHas POYHOCTb B 30HE KOHACHCALMM BJIard, KOTopast JOCTHIraeT-
s pH cofepxanun B obmennoM kommekce 50...60 % meno4HsIX KaTHOHOB
K1 40...50 % Hea0YHO3EMENBHBIX.

Haubonee cunbbiii 3¢ dexT akrHBaLuyu GEHTOHUTOB MPOABIAETCA B MO-
BBIIIEHHH OUYEHb BAXHOTO mapamerpa (popMOBOUHBIX CMECEH — NMPOYHOCTH B
30HE KOHJeHcaluy Biary (puc. 1.2).

Tak, npu copepxkanun 50 % (Mac.) MOHTMOPUJUIOHHTA B GEHTOHHTE NO-
Ka3aTels NPOYHOCTH B 30HE KOHJEHCAUWM BJard B pe3yNbTaTe akTHBALMH
nossimaetcs ¢ 0,5 no 2,1 kIla, a npu cojepkaHud MOHTMOPHILIOHHTA 65 %
3ToT nokasarels nosblmaercs ¢ 0,7 go 3,4 lla. C yBennuennem cofepxaHus
MOHTMOPWLIOHHTA, YBEJIHYHBACTCS TAKXKE ONTUMANILHOE COAEPKaHHE aKTHBA-
Topa ¢ 2,5 10 4,5 %.
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OddexTuBHOCTL MNpoliecca aKTUBAUMK NpedonpefeNseTcs CrnocoGoM
BBEICHUA aKTHBHpYIOLIMX foOaBok. M3BecTHO Heckoisbko crocoboB yiayudine-
HHS NPOYHOCTHBIX CBOWCTB necyaHo-O€HTOHUTOBBLIX cMecell. Cyxoil crnocob
aKTUBALMK, OCYLIECTBIAEMBbIH MepeMelIUBAHHeM CYXUX KOMMOHeHTOB (GeH-
TOHUTa U AKTUBHPYIOILETO pearcHTa), NpelycMaTpHUBAET, YTO UHTEHCHUBHBIE
0OMEHHEIE peakuuH GYyT UMETh MECTO B JaslbHelillieM B cMelunBaromux Ge-
TyHax B Hpouecce NpUroToBieHus GopmoBouHbIX cMmeceit. [lobaBka pearenTa
B CMEMMBAOUIKe OEryHBl HEe AaeT A0CTaTOUHOro d(dekTa BBULY HEONHOPO-
HOTO pacnpefie/icHus peareHra B oObeme cMeceil. AKTHBalLUs B mpoLecce me-
peMeINBaHus OEHTOHHTOBOI CYCNEH3HH C PEareHTOM XaeT YMepeHHbIH 3¢-
ekt mo Toll NpUYHHE, YTO B JAHHOM MNpOLECcCe YYaCTBYIOT CPABHHUTEILHO
Majible CHIIbl MEXaHHYECKOTO BO3AEHCTBHA IIMHUCTBIX YacTHL] APYT C APYTOM.

Cnocobbl akTHBaLMKM MOXHO PAcNONOKHTh B ClEAYIOLIEM nopsake (no
Mepe HapacTaHus >P¢eKTHBHOCTH akTHBalMK): 1) necyaHo-OEHTOHHTOBAA
CMecb + peareHT; 2) nopolkoobpa3Hbiii OEHTOHUT + peareHT; 3) BiakHbIi
O6eHTOHUT + peareHT; 4) BiIaxKHbiit OEHTOHUT + peareHT B pacTBope; 5) GeHro-
HHMTOBAs CYCNEH3Hs + peareHT; 6) rnactoobpa3Hblii GEHTOHHUT + peareHr.

Jna nmosydeHus ONTHMANbLHOTO COOTHOLUEHHS LIEIOUHBIX M IIENIOYHO3e-
MENBbHBIX KaTHOHOB NPHMpOAHbIE OESHTOHUTOBBIE IIMHBI 00pabaTLIBAIOT AKTH-
BHUPYIOWIUMHU peareHTamu (Tabn. 1.28).

1.28. CocraBbl 00MEHHBIX KATHOHOB GEHTOHUTA,
AKTHBHPOBAHHOIO PAa3JIMUHBIMH METOAAMH

CoctaB 0OMEHHBLIX KATHOHOB, Na' +K* % or
Meton akTHBaLMK mr - 5k8/100 CYMMBI 0OMEH-
Cat" Mg Na' + K- HBIX KATHOHOB
Be3 akTusanuun 26,5 33 8 10
IlepemerunBaHue o-
p Hue B0 16 25 38,5 48
potike (Cyxoil MeTox)
IlepememuBanne B macro-
p 1 20 53,5 62
00pa3HOM COCTOAHMH
IepeTupanu -
peTHpaHue B Mactoob 14 9 62 7
Pa3HOM COCTOSHUH

Ipu nepeMelInBaHNM OEHTOHHUTA C aKTUBHPYIOLUM PEAreHTOM B MacTo-
06pa3sHOM M NOPOIIKOOGPA3HOM COCTOSHUM KaTvoHbI Na' 3aMelaioT B oc-
HOBHOM KaTvousl Ca’*. Jlna 3amemenus katuoHos Mg®' Tpebyercs neperupa-
HUe ODEHTOHMTA U peareHTa.

[Ipu akTuBauMK GEHTOHUTOBBIX INIMH B NAcTOOOPa3HOM COCTOSHHH -
(PekTBHOCTL OOMEHHOM peakUyy yCHIMBAETCS, YTO NPUBOJUT K PACKPHITHIO
GONLINOro Yucia OOMEHHBIX MO3MUMA U PaBHOMEPHOMY PaclpeleieHUIO aK-
TUBUpYIOUIEr0 peareHTa. OTOT 3(QQEKT JOCTHUraeTcs ApH BIArocojepkaHuu
GenroHuTOBOM Maccel 26...45% u minactuyeckod npousoctd  0,14...
0,65 MIla, uTO M IPUMEHACTCS MPH NMPOM3BOACTBE AKTUBHPOBAHHBIX OEHTO-
HHUTOBBIX IJIMH.

3apy6exHbie GUPMBI N0 POH3BOJACTBY AKTHBHPOBAHHBIX GEHTOHUTOBBIX
MIOPOIUKOB HCIONB3YIOT Kak MeTol "cyxoi" axTuBauuu, T.€. MHTEHCHBHOE
nepeMenvBanue 6eHTOHUTOBOrO Mopotuka (6...14 % BOMBI) C CYyXUM aKTHBH-
PYIOLLMM peareHTOM, Tak M MeTOl "MOKpOH" aKTHBALMH: NEepeMelrBaHUE 1
nepeTHpaHie KOMIIOHEHTOB IIPH BNArocofepxaHuy OEHTOHUTOBOH MacChl
26...45 %.

Bonee wypokoe paclpocTpaHEHHe MOMy4Ul MeTOA "MOKpo#" akTuBa-
LMK, MO3BONSIOIIMIA H3rOTOBJIATE AKTUBMPOBAHHbBIE OEHTOHUTHI ¢ 6oJee BBICO-
KHMM MPOYHOCTHBIMH XapaKTEpUCTHKAMH U CO 3HAYNTENIbHO MEHBLIEH CKIIOH-
HOCTBIO K MepeyBlaxHeHuo. MeTox "MOKpoi" akTHBaUMH 00ecneyuBaeT U
GoJiee BHICOKYIO POYHOCTD NPH PACcTSDKEHUH B 30HE KOHIEHCAIMM Baru.

AKTHBUpOBaHHble OEHTOHHTBI, MOJIyYEHHBIE "MOKpPBIM" criocoboM, mpo-
ussoastca B CIHA, WUramuu, ['epmannu, bonrapuu, lHOrocimasum ¥ Jpyrux
CTpaHax.

TexHONOTUA MPOU3BOACTBA TAKUX OCHTOHMTOB B NPHMHLUIE OJHOTHUIIHA.
B Bonrapud GEeHTOHMTBI aKTHBUDYIOT NpH Biarocogepxaduu 28...40 % B
CHELHAILHOM JIOTNIACTHOM CMECHUTesIe MEePHOAUYECKOro NEHCTBHA € BEPTH-
KaJbHO PACIOJIOKEHHBIMH JIONACTAMH NMPH NepeMenInBaHuM GEHTOHKTA ¢ pea-
reHToM B TeueHue 1,5...2 muH. Jlanee Macca uctupaeTca Ha BaJbliaX, BLICY-
IIMBAETCS TPAJMLMOHHBIM METOIOM 10 Braroconepxxanus 12...14 %, pasma-
NILIBAETCS B POJIMKO-MasTHHKOBON MEJBHHIE, H 4epe3 CHCTEMY CErapaTopoB
aKTUBUPOBaHHbI Il 6EHTORUT NMOAAETCA A1 YIAKOBKH.

B IOrocnaBuy TEXHONOTHYECKHH Mpouecc BKIouaeT B cebs orepaiun
M3MeNbyeHUs GEHTOHUTA ¢ BIXHOCTBIO 30...36 % B uemocTHOI Apobuike 10
HOTYYEeHHs KYCKOB pasMepoM 1...5 MM u NEpBUYHYIO CTanuIO akTuBamuu (3...
4 % pearedTa) B IUHEKOBOM cMmecuTele. [Tocne aByxcranuiiHoll o6paboTku B
IJIMHOPACTUPATENAX-FOMOT€HI3aTOPax aKTHBHPOBAHHBIH OEHTOHUT BLICYILH-
BAlOT, U3MEJbYAIOT U Yepe3 CUCTEMY CErlapaTtopoB HalpaBJIAKOT K 3aTapOUHbIM
MalllMHaM 1 6yHkepam roTOBOH NPONYKUMH.
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JlamyKoBckuit KOMOMHAT NpPHUMEHAET TEXHOIOTHIO MOKPOH aKkTHBalUH
OenrTonuTa, paspaboranHyro BHUMJIMTMAILLL AxruBupoBaHHble 6€HTOHU-
TOBBIE TIOPOUIKM MOJYYAlOT MyTeM IepepaboTkk MIMH BTOporo ¢nos Yepkac-
CKOTO MECTOPOKIEHHA, UMEIOIUX MOHTMOPWUIOHUTOBBIH COCTaB M COMEp-
Kamux 55...63 % 0CHOBHOTO OPOA00OPa3yIOWIEro MUHEPAIA.

IMepepaGoTka IIIMHACTOTO CBHIPBS OCYLIECTBIAETCH MO CIEAYIOLIEH Tex-
HOJIOTUYECKOM CXeMe ¢ HCTIOIBb30BAHMEM CTaHAAPTHOrO 060pyIOBaHus.

TTpu npoMblLIeHHOM pa3paboTke MECTOPOXKAEHHS NPOBOJMTCA IKCKaBa-
TOpHast (OJIMH POTOPHBIN M JiBa KOBIIEBBIX 3KCKABaTOpa) NOOKIYA TMUHHCTOTO
CHIpBS BTOPOro ¢JIog Tone3Hod Tojumu. Mcmonb3oBaHwe INIMH NEPBOTO M
TPETBETO CJIOEB, XapPAaKTEPHU3YIOMMXCA COOTBETCTBEHHO IOJMMHHEPATBHBIM U
NAJBLITOPCKUTOBBIM COCTABOM M TPAHMYALIMX CO BTOPHIM CJIOEM, HE MOITyCKa-
erca. KaprepHas BIaXXHOCTb ITMHUCTOTO ChIpha 26...42 %.

[lepen mocTyIUieHUEM B IepepaboTKy MIMHUCTOE CBIPbE CKIanupyeTcs B
OTCeKax MPUEMHOTO CKJIaJla B LEJAX YCPEAHEHUA BEIIECTBEHHOTO COCTaBa M
BJIArOCOZEP>KAHUS.

C npueMHOro CK/1aja IIMHUCTOE ChIphe IpeHdepHbIM KpaHoM NofaeTcs B
npueMHble OyHKepa TIIMHOPE3HBIX MawuH THna ['PM-2, riae ocyuiecTsiusercs
TpeABapUTEILHOE H3MENb4YeHHE IJIMHEI 10 N10Jly4eHHs MaTepuasia B BUIE IUa-
ctiH TonmuHol 10...30 MM, wmpusoit 30...100 MM u anuxo# 50...100 Mm. B
TIAHOPE3HOM MalllMHe OCYHICCTBIIAETCA TAKKE OTAENEHUE OT TIMHUCTOrO Chl-
pbsi MHOPOJHBIX TBEPABIX BKIIIOUEHNH B BH/E KYCKOB IUIOTHOCUEMEHTHPOBAH-
HbIX KapGOHATHBIX HOPO.

Tpumensemas B ka4ecTBe aKTMBHPYIOILErO PeareHTa KajibLWHUPOBaHHAA
CO/la CKITAINPYETCA B CYXOM 3aKpHITOM MOMEILIEHUH, Ky/a MCKIOYaeTCsA Mo-
nagaHue arMocepHoil Bnarm.

KanslIMHUPOBaHHAS COMa 3arpyKaercs B IpHEMHbIE OyHkepa M Mo cuc-
TeMe LIHEKOBBIX TIMTaTenel W JI03aTOpPOB MOJAETCS B CMECHTENH (TJIMHOME-
1aJIKM, MIMHOpacTupaTeny) B komudectse (3,5 + 0,5) % Maccel TITHHB B fiepe-
CYETE Ha CYyXO€e BELIECTBO.

TIpollecc aKTMBALMM OCYLIECTBIseTCA B cMecuTesix Thina BCM-30 u B
rnuHopactupatesnax tuna CM-1241 B mytem nepeMeminBaHKs ¥ NepeTHpaHus
BJIAXHOM ITIMHBI C peareHTaMH.

I'nuHa B BUOe KOMbeB pasMepoM 20...50 MM nopaeTcd B CyIUWNIa THNA
CbB 3500x2700. TemriepaTypa TOIMOYHBIX I'a30B HA BbIXO/JE W3 CYLINI JOJKHA
OuiTh He Boie 150 °C. Temneparypa IMMHUCTON MaccChl He NOJDKHA NPEBBI-
watk 110 °C, a Bnarocoaepxanue f0KHO ObITH He 6onee 15 %.

T IMHKCTAs Macca BIAXHOCTBIO 10 15 % u3MenpyaeTcss B pOTOPHOI Apo-
6unxe Tuna CMJI-147 no xyckos pasMepom He 6osee 12 M.
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Puc. 1.3. 3aBucHMOCTb NPOYHOCTH G B 30HE KOHIEHCALIHM BJIATH
OT COJepKAHUS AKTHBHPYIOILEro pearenTa R necyaHo-6eHTOHUTOBBIX cMeceH
AKTHBMPOBAHHOI0 YepKacckoro 6eHTOHMTA:
1—10 % (mac.); 2 - 5 % (Mac.)

ToHKOEe H3MeEIbYEHHEe TIMHBI OCYLIECTBIAETCA B LIAPOBBIX MEIbHHUAX
tuna LIBM, paoTalomux B 3aMKHYTOM LMKIIE B peXHMe, o0ecnednBaoiieM
TOACYNIKY TTMHHCTOM MAcchl TEIUIOHOCHTENEM [0 Biarocofepxanus 6...10 %.
MempHHYHEI BO3BPAT MOCJE CENApaToOpOB JOU3IMENLYAETCS B IE3UNHTErPaToOpe
VIA-30.

TIpOMyKThl TOHKOTO H3MEJBYEHHMS HA LIAPOBBIX MENbHUIAX U NE3HHTE-
rpaTopax CMELIMBAIOTCA B CHCTEME NMHEBMOMNPOBOAOB M BHHTOBBIX LIHEKOB U
nopatoTcs B OyHKepa Yepe3 CHCTEMY IIHEBMOTPAHCIIOPTA.

TTpoMbIuLTeHHbIH €IOCO0 aKTHBALMK OGecrieunBaeT JUTEHHOE MpOu3-
BOJICTBO BHICOKOKAQYECTBEHHBIMHM aKTUBMPOBAHHBIMH OCHTOHHTaMH, MpUMe-
HAEMBIMH B YCJHOBHSAX aBTOMAaTH3MPOBAHHOTO M MEXaHH3WPOBAHHOIO MPOM3-
BOJICTBA OTJINBOK.

AKTHBHpOBaHHbIE OEHTOHHTOBBIE TJIWHBI M0 CPAaBHEHHMIO € NMPHPOAHBIM
GEHTOHMTOM XapaKTepU3yIOTC# YIy4IIEHHBIMH NPOYHOCTHBIMH XapaKTepH-
crukamu (puc. 1.3). TIpo4HOCTb NMecuaHo-OEHTOHUTOBBIX CMeCEH TPU CKATHH
OIIpE/IENISAETCS TEMIEPATypolt moTeph aacopGMpoBaHHON BOAbI, 3 MPOYHOCTH
MY pasphiBe B 30HE KOHASHCALMH BJIark ¥ TEPMUYECKas yCTOMYHBOCTD OMpe-
HENSIOTC TEMIIEPaTypOl MOTepH BHY TPHKPUCTAIIMYECKOM BIIAry.
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Puc. 1.4. 3aBHCHMOCTL NPOYHOCTH NPH CKATHH OT TEMIEPaTYphl,
HarpeBa OEHTOHHUTOB:
] — 4epkaccKoro MpUPOAHOro; 2 — aKTHBUPOBAHHOTO; 3 — IOrOCIaBCKOrO
aKTHBHPOBAHHOIO

AKTUBHPOBAHHBIE GEHTOHMTBI, UCKYCCTBEHHO TNepeBeneHHbe B Na'-
dopmMy, TepsroT npu Harpese 50 % OT mepBOHAYaATBHOI MPOYHOCTH NpH Gosee
BBICOKUX TemmepaTypax (570...600 °C) no cpaBHeHHIO C HNPHPOIHBIMH lie-
JIOYHO3eMENbHBIMH OeHTOHMTAMHM. DTa XapaKTepHCTHKa aKTHBHUPOBAHHBIX
6eHTOHMTOBBIX TNIMH no3posser Ha 10...15 % cHmKaTh UX pacxol B €IHMHBIX
(OPMOBOUHBIX CMECHX.

[IpuponHsle WeNouHble OEHTOHUTHI, @ TAKXKE aKTHBUPOBAHHBIE TEPAIOT
KPUCTALIHYECKYIO BOXy NpH OoJiee BBICOKOH TeMIepaType, YeM HIENIOYHO3E-
MeJbHblE Pa3HOBHIHOCTH GEHTOHHTOBBIX IHH (puc. 1.4).

I mpurotoBneHHs (GOPMOBOYHBIX cMecell OGEHTOHMT HCHONB3YETCS
O0BIYHO B MOPOLIKOOOPa3HOM BHJE, XOTA C TEXHOJIOFMYECKOH, CaHUTApHO-
TUTHEHNYECKOH M 3KOHOMMYECKOH TOUEK 3peHHA 3TOT BapHaHT HE SBJIACTCA
Haubosee MpeaNoOYTUTENbHBIM. [IpUroToBneHue mopolkoobpasHoro GeHTO-
HHTA CBJ3aHO C 3HaYMTENBHBIMM 3aTpaTaMH Ha CyLIKy ¥ nmoMoil. B mponecce
CYMIKH BO3MOXXEH Mepexor 4acTH OEHTOHHTA ¢ yXyIUECHUEM €r0 TEXHOJIOrH-
yeckux cBoicTB. [ToMon GeHTOHHUTA NPUBOAUT K CHIDKEHHIO €T0 JOJNTOBEYHO-
CTH B TeM Gosibllell CTeNeHH, YeM BhILIE TUCNIePCHOCTb Nopoluka (puc. 1.5).
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Puc. 1.5. H3meHeHHe NMPOYHOCTH cMeceil B 3aBUCHMOCTH OT HHCIa
HHKJI0B NPOKAJHBAHHSA U CTENEHH JHCTIEPCHOCTH GenToHuTA:
1, 2 ¥ 3 COOTBETCTBYIOT MIOPOLIKAM € OCTATKAMH Ha CHTE
016 82; 63 u 12 % (mac.)

XOTs OpOYHOCTH BO BIIaXKHOM COCTOSHHH HECKOJIBKO MOBLILIACTCS C yBe-
JIMYEHHEM CTETIEHH M3MENIbUCHHSA, OJJHAKO PE3KO CHMXKAETCH IO0NTOBEYHOCTh
6enTonnTa. Kpusbim /, 2 u 3 Ha puc. 1.5 cOOTBETCTBYIOT GEHTOHUTOBBLIE 10~
polukH ¢ octatkamu Ha cute 016, pasHeiMH 82; 63 1 12 %, a 10ArOBEYHOCTH
3THX GEHTOHUTOB COCTaBJIAET COOTBETCTBEHHO 73, 54 1 45 %. [Ipou3BOACTBO
M NpEMEHEHME MOPOUIKOOOPasHOro GEHTOHWTA CBA32HO CO 3HAUMTEBHBIM
NBUIEHUEM, 9TO TIPUBOAUT K MOTEPAM OEHTOHMTA U YXYILICHHIO CAaHUTApPHO-
FHrMEHHYECKHX YCIOBHH Ha pabovMX MecTax, I03ToMy Hambolee Lenecood-
Pa3sHO MCIOJIb30BaTh GEHTOHHT B BHJE CYCIIEH3HMH, MOJIy4eHHOH U3 KOMOBOIo
6eHTOHNTA.

1.1.3.3. KoutpoJib KayecTBa GEHTOHMTOBBLIX [JINH

TOCT 28177-89 mpeaycMarpHBaeT OLEHKY KadecTBa GEHTOHHTOBBIX
[MMH [0 CAEIYIOUMM [OKa3aTeNsAM: Npeleny NPOYHOCTH TIPH CXKATHH BO
BJIQ)KHOM COCTOSIHHHM; TIpeAeny POYHOCTH NPH pa3phiBe B 30HEe KOHAEHCALUH
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BJIACH; TEPMUYECKON YCTOMUMBOCTH; BIArOCOAEPXKAHHIO M [PaHyJIOMETpHYe- 1.29. Mapkn GenronuToBsix riaun (no FOCT 28177-89)
CKOMY COCTaBy (/151 NOpOUIKOO6pa3HbIX GEHTOHMTOBBIX IJIHH). M MX GHIHKO-MEXaHUYECKHE CBOHCTBA
KpoMe Toro, Ha CTajiiy TeoJorM4eckoil pa3BedKH HOBBIX MECTOPOXHAE-
HHM 1 NpH SKCIUYaTAllMOHHON pa3Beike NENCTBYIOLIMX MECTOPOXKICHHH npe- Mpenen mpouso- IIpenen npoyHoctH Tepmuueckas
JYCMOTPEH KOHTPOJIb KauecTBa IVIHH 110 CJIEIYIOUIMM NOKa3aTeNAM: COepxKa- Mapka cTH npu ckatin, | P PAPRIBCBIOHC |y o anBocTs, €.,
HUI0O MOHTMOPHJLUIOHMTA; CYMME U COCTaBY OOMEHHBIX KaTHOHOB; COMEpXa- kI1a, He Menee KOHICHCALIMH BIarH, HE McHee
HHIo kapGoHaTos B nepecuere Ha CaCOs; MaccoBo# none CynbGUIOHOH cephl; Klla, we mence
COZlepKaHHIO Kelie3a B nepecyete Ha Fe,O3; coaepXaHmio IIIMHHCTBIX YacTHIL; IIT, 90 2,8 0,6
KOJUIOHAAJIbHOCTH; BOIOTIOTJIOLLIEHHIO. 1T, 90 2,8 0,3
3a pyGexoM i OLEHKH KauecTBa GEHTOHMTOBBIX TJIMH ONPENENAIOT 1T, 90 2.8 ~
MPaKTUYECKH AHAIOrMYHbIE MOKa3aTeNHM, AOMONHUTEIBLHO PETNIAMEHTHPYS B 27T, 90 2 0,6
CTaHJapTax XapakTePUCTHKY YCI0BUH obpasoBaHus u criocoba NpoU3BOACTBA 2T, 90 3 0,3
GEHTOHHUTOB (XalbLLMEBBIE PHPOAHbIE, HATPHEBbIE NPUPOAHBLIE, AKTHBUPO- 2T, 90 ) _
PaHHBIC). 3T, 90 LS 0.6
B Tabn. 1.29 npuBeaeHs Mapky 6eHTOHUTOBBIX [uH o [OCT 28177-89 u BT, 90 15 03
1x GU3NKO-MeXaHHYeCKHe NoKa3aTeu. RED 90 1’ 5 =
VKa3aHHblE XapakTepPUCTUKM OEHTOHHTOBBIX IJIMH KOHTPOJIMPYIOTCA T 4T3 90 = 06
CHCTEMATHYECKH Ha MPEANPUATHM-TIOCTABIIMKE 1 NTPeANPUATHH-NOTpeduTEIE. ! 2
CBA3ylolLyl0 CIOCOOHOCTL GEHTOHUTOBBIX IIMH (MX MPOYHOCTHBIE Xa- 4T, 90 — 0,3
PAaKTEPUCTHKH) OLICHMBAIOT crefyomuM obpasoM. [uHy B mopouikoobpas- I14T, 90 = -
HOM BH/€, OTOOPAHHYIO JUIS WCMBITAHHH, NMPEABAPUTENbLHO CyLIaT Ha MPOTUB- CIT, 70 2,8 0,6
He cioeM He Gonee 10 MM npu Temnepatype 105... 110 °C B Teuenue 3 u. Jla- CIiT, 70 2,8 0,3
flee TOTOBAT 3 KI NecuaHo-GeHTOHMTOBOHN CMecH, cocTofluei u3 95 uacTeit CIT, 70 2,8 -
necka ¥ 5 yacTeil FIMHbL, IEpeMelnnBas ee B TeUeHHe 2 MUH B 1a00paTOpHLIX C2T, 70 2 0,6
cMecuTensx. 3ateM A06aBisior 66...70 cM’ BOMBI, 3aKpPIBAIOT CMECHTEINb C2T, 70 2 0,3
KPBILIKOH U MEPeMenIMBAIOT YBJIAXKHEHHYIO CMeCh B Teuenue 20 MuH, focne C2T, 70 2 —
yero oTGUpaloT 06pa3el] cMecH A ONpENIENIeH s €€ YIUIOTHAEMOCTH, KOTOpasi C3T, 70 1.5 0,6
J05bKHA ObITh Boilne 60 %. 3areM NpoAOKaloT TIepeMELIMBaTh CMECH B CMe- C3T, 70 15 0,3
CHTEJISX C OTKPbITON KPBILUKO#, Yepe3 Kaxabie 1...2 MUH ONpEeNss nokasa- C3T, 70 G —
TeNU YMIOTHAEMOCTH M MPOYHOCTH CMECH NpH CaTtuu. HcnbitaHue npekpa- CAT 70 = 06
IIAIOT C MOMEHTA CHHIKEHUS MPOYHOCTH MpPU CKAaTHU. 3a NpENesn NpoYHOCTH 1 2
NPUHUMAIOT cpelHee apudMeTHYECKOe Pe3ynbTaToB TPeX ONpeleNeHuit, npu CAT, 70 — 03
KOTOPBIX NPOYHOCTD [IPU CKATHH UCTIBITYEMbIX 00pa3ios 6yner Haubonbuei. C4T, 70 — -
B npouecce yKa3aHHOTO MCIBITAHMA ONPENENAOT TaKkKe Npeues npody- MIT, 50 2,8 0,6
HOCTH [IpY pa3pbiBe B 30HE KOHJEHCALMH BIIArW, JUIA 4ero otoupaloT npoby MIT, 50 2,8 0,3
CMECH C TIOKas3aTesieM YIUIOTHAeMOCTH 45...50 %. Jina oueHKH CBA3YOWEH MIT; 50 2,8 ~
CNOCOOGHOCTH GEHTOHMTOBBIX JIMH MCIOJB3YIOT MPUOOPHI A ONpeneneHus M2T, 50 2 0,6
IPOYHOCTH NPH CKATHY BO BIIAXKHOM COCTOSHHU M IPUOOPBL A1 ONpeeeHus M2T, 50 2 0,3
MPOYHOCTH TIPU pa3pbiBeé B 30HE KOHACHCAMM BJArd, yKOMILIEKTOBaHHBIE M2T; 50 2 —

cneyyanbHbIMY TWIb3aMH IJIT U3TOTOBJICHUSA 06pa3u03.

——Ss—
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IIpooonxcenue mabn. 1.29

Ilpenen nmpoyHocTH
[Ipeaen npousHo- Tepmuyeckas
1IpH pa3pbiBE B 30HE b
Mapka CTH MPHU CHKATHH, KOHIICHCALHH BIArH YCTOHYMBOCTS, €.,
kIla, He Menee Tla. He MeHee ’ HE MEHEE
M3T, 50 1,5 0,6
M3T, 50 1,5 0,3
M3T; 50 1,5 —
MA4T, 50 - 0,6
MA4T, 50 - 0,3
MA4AT; 50 - -

MNpuMeuanue. O6o3Hadenne Mapok: I1 — npounas, C - cpensenpoynas, M —
Manonpousas; 1 — BHICOKOCBA3ylOmlas, 2 — CBsdyiomas, 3 — CpeQHecBa3yiollad,
4 — manocessyomasn; T, — Beicokoycroitunpas; T, — cpenneycroiuupas; Ts — HU3KO-
ycToHuuBas.

MeTtoayKa OmpeneNeHus TEPMHHYECKON YCTOHUMBOCTH OGEHTOHHUTOBBIX
IJIMH OCHOBAHA HA OMpEJEeNICHUH NOTEPH MPOYHOCTH TIPH CIKATHU BO BJIAXKHOM
COCTOSIHMH Ioclie HarpeBa. JUIi HCHBITAHWHA MCMONB3YIOT [BE€ HABECKH NO-
pomkoo6pasHoit ruHbI Maccod 1o 200 r, NOMELLEHHBIE B JIBE BHIIAPHTEb-
Hele Yamy. JIerkuM NMOCTYKMBAHHEM [0 Yalle BHIPABHUBAIOT HMOBEPXHOCTHLINA
CITOM IMIMHB! M MOMEILAIOT YaIUX C TJHHOH B NpeaBapUTeNIbHO Harperyro o
temmneparypsl 550 °C MyoenbHyro neus. OIHOBPEMEHHO NPOKANMBAIOT JIBE
HABECKH I'JIMHBI B TedeHne 1 4 npu remmneparype 550 °C.

[Tocne NMpOKAIMBAHMSA Yallly C FJIMHOH IIOMEIIAT B SKCUKATOP, BbIAEP-
JKHBAIOT 10 KOMHATHOM TeMIEpaTyphl; HEPEMELINBAHHEM JIONATOUKOR ycpen-
HAIOT NPOKANEHHYIO MJIMHY W OTOMpAIOT [NIA MCMLITAHMI HABECKY Maccoi
100 r. IocnenoBaTensHO TOTOBAT CMECH MAaccoH 2 KT ¢ MCXOAHOM W mpoka-
JIEHHOM TJIMHOM U MPOJOJDKAIOT MCNBITAHME IS ONpPEleNIeHUs Npefena npoy-
HOCTH IIPH CKATHH BO BAXHOM COCTOSHHUH 110 YNOMSHYTOM BBILIC METOIUKE.

TepMHYECKYIO YCTOHYHBOCTD BRIMKUCISIOT MO hopmyIie
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riae ¢’ — npejei NPOYHOCTH NPH CKATUHM BO BJIAXKHOM COCTOSAHHH 1O pe3yJib-
TaTaM MCIBITAaHHA MpoKaleHHOH IimHsl, Ila; o — mpeaen mpo4HOCTH MpH
CKaTHH BO BJIAKHOM COCTOSHHM MO pe3yjbTaTaM HCHBITAaHMS HCXOXHOW Tiid-
Hbl, [1a.

[To 3HaueHHIM NPOYHOCTHBIX XapaKTEPUCTHK M TEPMHYECKOH yCTOMHuH-
BOCTH ONPeeNMOT MapKy 6EHTOHHTOBLIX ITHH.

Tpu KOHTpOJie GEHTOHHTOBBIX TJIMH, IOCTABISAEMBIX B MOPOWKOOOpa3-
HOM BHJE, TPOBOMAT JONOJIHUTENBHEIE UCILITAHKA TI0 ONpPEENICHUIO [PaHy-
JIOMETPHYECKOTO COCTABA H BIIATOCOAEPKAHUSA OEHTOHHUTOBBIX MIOPOLIKOB.

MeTon onpesesieHus TPaHyIOMETPHYECKOTrO COCTaBa NOPONIKOOOPa3HBIX
IIMH OCHOBaH Ha HAXOXIEHHUU KOJIMYECTBEHHOTO paclpenesieHUa 4acTull 1o
KPYITHOCTH MYTEM CYXOTO PacceBa Ha CUTax C MOCAEAYIOIMM ONpesie/ieHHeM
MacChl MOJIYYEHHBIX KJIACCOB KPYNHOCTH M BBIYHCIEHMEM HX BHIXOJA B MPO-
1leHTax ot oOLIEd Macchl, B3ATON IS CUTOBOTO aHanu3a. MCnone3yloT KoM-
ekt cuT ¢ cetkamu 04 u 016 no 'OCT 6613-86. HaBecky GeHTOHHTOBOMH
nopomxoo6pa3Hoit IIHHBI MAacCOM 25 T ¢ OMOILBIO MATKOH KUCTH NMPOTHPAIOT
NocNeoBaTeNbLHO Yyepes 00a cuta, u3beras paspylUeHHs TITMHUACTHIX YacTHL,

OcCTaToK Ha Ka)XKJOM CHUTE B3BEHIMBAIOT. MICNbITaHUA NPOBOAAT C UCIIOJIB-
30BaHUEM JBYX HaBECOK.

MaccoBas 1014 oCTaTka Ha cute, %,

x = 2100,
m,
e m, — Macca OCTaTka Ha COOTBETCTBYIOILIEM CHTE, T'; m, — Macca HaBeCKH, T.
3a pe3y/bTaT UCIBITAHUI PHHUMAIOT CpeHEE aDHPMETHUECKOE IBYX OM-
peneneHuit.

MerToza onpeneneHns MaccoBoit IOJM BIIark NOPOLIKOOOPa3HEIX GEHTOHU-
TOBBIX TJIWH OCHOBAaH Ha OTPENEICHHM CHYDXEHMA MAcChl MIOCNE BhICYIHHBAHUS
HaBeckH IMHbl OpH Temrepatype 105...110 °C. OTobpaHHYy10 HABECKY [TIMHbI
Maccoil 20 T MOMEW@T B NpeABapUTENbHO BBICYLIEHHYIO 10 MOCTOSHHOH
Macchl W B3BELIEHHYIO Hallly Wid GIOKCY M CYLIAT B CYLIHIBHOM IMKady npH
temnepatype 105...110 °C B teuenue 30 mMuH. Yamy ¢ HaBeCkoii B3BeUIHBA-
10T, 3aTeM JIONOJHUTENLHO CyaT B TeyeHue 15 mun. Onepaluio NOBTOPSIOT
10 TexX Nop, MOKa Pa3sHOCTh Pe3YJIHTATOB ABYX NOCNIEIHNX B3BELIMBAHHH GyIeT
e Gonee 0,02 r. Jlanee yamry ¢ NIMHOH, BLICYIICHHOM JI0 TIOCTOSIHHOM MaccEl,
OXJIAKIAOT B JKCHKATOpe W B3BelMBaOT. MaccoByio fomio Bnard, %, omnpe-
JEAI0T NapajUleNibHO Ha IBYX HABECKaX W BRIYUCTISAIOT:

X = uloo’
m

3— 4064
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€ m — Macca HaBECKH [JIHHb! /10 BBICYIUMBAHMsA, I'; M| — Macca HABECKH TJIH-
HBI NOCJIE BBICYIMBAHMA, T.

3a pesyibTaT MCMbLITAHMA TPUHMMAIOT CpelHee apudMeTHYecKoe IBYX
ONpencneHHM.

TMo rpaHyJOMETPHUECKOMY COCTaBY M MAcCOBOH J0J1€ Bard MOpOUIKO-
o6pa3Hbie GEHTOHMTOBblE [JIMHBI JOIDKHBI COOTBETCTBOBATh TPeGOBAHMSAM,
yka3aHHbIM B Tabn. 1.30.

1.30. Tpe6oBanus K NMOpPoIKooGpasHLIM GEHTOHHTOBLIM TJIHHAM
N0 rpaHy/IOMETPHYECKOMY COCTABY U BJIAKHOCTH

INokasarens Hopwma

Ocrarok, %, Ha CHTAX ¢ pa3MepoM sideek, MM, He Gonee:

0,4 . i 3
0,16 ... 10
MaccoBasfi JOAABIATH, %0. . . .o oot e it 6...10

KpoMe ymOMSHYTBIX MOKa3aTeNel MMEIOTCA Nokasatenu GEeHTOHMTOBBIX
rmaH (1abn. 1.31), UCIBITaHUA 10 KOTOPBIM PEKOMEHIYeTCs NPOBOAWTH Me-
pHOAUYECKY, HO He pexe 1 pasa B kBapTal.

1.31. XHMHKO-MHHepaHOFH‘IeCKHe NnoKa3aTe,JJH 66HTOHHTOBBIX I'/IMH

IMokazarens Hopwma
Maccosas moins, %:
MOHTMOPHJUIOHMTA, HE MEHEE . . . ... ..ot 30
xapbonatos B nepecuete Ha CaCOs, e bonee . ..... 10
cyapdUIHOM cepbl, He Bonee . . ... .. ... ... 0,3
xenesa B nepecyere Ha Fe,Os, He Oonee . . ... ... .. 12
KoHuenTpaius o6MeHHbIX KaTHOHOB, MI-9kB/100 r cyxo#
FIMHBL, HEMEHEC . .. oo ot vvv i iii e oo e 30
KonnougansHOCTb, %0, HEMEHEE . . . .. oo v vre e s 10
BoAONOrIIOIEHHE, €., HEMEHEE . . .. ..o et e eiae e 1

KnaccuduxaunoHHble APH3HAKH GEHTOHUTOBBIX [VIHH B 3aBHCHMOCTH OT
XMMHKO-MHHEPAJIOTHYECKHX TMOKa3aTenell npusenens 8 1abn. 1.32. Ykasad-

HBIE TOKa3aTeNH KOHTPOJUPYIOT ¢ MPUMEHEHHEM METOMMK, NPENYCMOTPEHHDIX
'OCT 28177-89.
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1.32. KnaccupnkaumonHtble NPH3HAKH (POPMOBOYHBLIX GEHTORMTOBDBIX
[JIMH B 3aBHCHMOCTH OT XMMHKO-MHHEPAJOTHYeCKHX NoKa3aTee

KnaccudukaliioHHbIE NPU3HAKH Hopma
Maccosas aoud, %,
MOHTMOPHJUIOHUTA:
BBICOKas CB.70
cpenaHss 50...70
HH3Kas 30...50
kapGonaros B nepecyere Ha CaCOs:
HU3Kas o2
cpeaHas 2.5
BBICOKas 5...10
cynbbuIHOM cepbl:
BBICOKas 0,2...0,3
HU3Kas Jo0 0,2
xenesa B nepecuerte Ha Fe;Os:
HHU3KasA Ho4
CpeaHss 4..8
BBICOKAs 8...12
Konuentpauns oGMeHHBIX KaTHOHOB, MT.-3kB/100 r cyxo#
TJIMHBI
BbICOKas Cs. 80
cpenHAs 50...80
HM3Kas 30...50
KonnongansHoctb, %!
BBICOKas Cs. 80
cpenHsas 40...80
HU3Kas 10...40
BononornoueHue, ex.;
BLICOKOE Cs.6,5
cpenHee 5,1...6,5
HU3K0€E 1...5

Mpumeyanune. ITIpn cyMmapHoM npeobnananuy B OGMEHHOM KOMILIEKCE
MOHOB KM M HATPYSA NPUPOAHDbIE GEHTOHUTOBBIE IIMHBI KNACCHOULIMPYIOTCS

kax Hatpuessie (H), a npu cyMmapHOM NpeolnanaHHN MOHOB Kajplidst M Mar-
HusA — kak kansuesbie (K).

3%

S,
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Puc. 1.6. 3aBHCHMOCTL BOAOTIOTIOLIEHHSA OT COACPKAHNS COABI

PernamMeHTHpOBaHHBIM CTAHAAPTOM METOJ ONIPE/IENIEHUs npefiena IpoYHo-
CTH NpH pa3pbiBe B 30HE KOHACHCALMU BJIArd B COCTOSHUU ONTUMAIbHON ak-
TUBALMH OCHOBaH Ha OMpEIE/ICHUM CONPOTHBICHUA 00pa3lia pasphiBy HpH Of-
HOCTOPOHHEM TOBEPXHOCTHOM Harpese. s UCTIbITAHUSA TPUMEHSAIOT NecHaHo-
GEHTOHUTOBYIO CMeCh (Maccoll 3 Kr) ¢ nmokasaTesieM yIoTHseMocTH 45...50 %.
Jlns onpejefaeHus MPOYHOCTH TIPH Pa3phIBE B 30HE KOHIECHCAINU Bnarn B CO-
CTOSHMH ONTHMANBHON aKTMBaLMM 106ABNAIOT B cMecuTeNs 10 cM® pactsopa
peareHTa-akTMBaTOpa (KaNbUMHMPOBAHHOH COMBL), MEPEMELIMBAIOT CMECh B
teueHde 1...3 MHMH ¥ NIPH IOBTOPHOM JIOCTHXXEHUM NOKA3ATENs YIIOTHAEMO-
cti 45...50 % onpenensioT NPOYHOCTE NPH Pa3pEIBE B 30HE KOHJIEHCALMH Blia-
ry. Onepanyio NOBTOPSIOT O MOMEHTA CHIDKEHHs TIPOYHOCTH Npu paspsise. Hc-
MBITAHVS TIPOBOJIAT Ha TPeX 06pa3Lax, CMeCh BCEX paspyIleHHbIX 06pa3Los BO3-
BpaUIaeTCs B CMECHTEIIb.

3a MpOYHOCTH IPH Pa3phbiBE B 30HE KOHIESHCALMHU Biard B COCTOSHHHN ONTH-
MaJIbHOM aKTHBAllUM IPHHMMAIOT CpEIHEE apH(PMETHUECKOE PE3YJILTaTOB Tpex
M3MEpEeHHH, MPH KOTOPhIX MPOYHOCTH B 30HE KOHJACHCAIMU Biaru Oyier Hau-
Gonpeit.

CHcTeMaTHYECKHii KOHTPOJIb NPOYHOCTHBIX XapaKTEPUCTHK M TepPMHYe-
CKOM YCTONYMBOCTH — MOKa3aTeNell, ONpENENsIONX MapKy GeHTOHHTOBBIX
(OPMOBOYHBIX TJIHH, — MO3BOJAET CYAUTH O MOBEJCHHH 3TOrO HEOpraHu4e-
CKOTO CBA3YIOUIETO MaTepHaia B OTHOIEHHH 00pa3oBaHud MOBEPXHOCTHBIX K
BHYTPEHHUX fe(deKTOB OTIHBOK, TAKHX Kak HapOCThbl, MOAYTOCTD, YKUMHHEL,
3eMJISIHbIE PAKOBHHBI.

B KadecTBe OMNEPaTMBHOTO METOAA KOHTPOJIA aKTHMBHPOBAHHBIX OCHTOHH-
TOBBIX MOPOLIKOB MCIONL3YETC NOKAa3aTellb BOAONOTAOLICHHs, XapaKTepH3y-
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Puc. 1.7. 3aBHCHMOCTb BOAONIONIOIIEHHS OT COAEPIKAHUSA COAb]
NpH Pa3HOM COREPKAHMU MOHTMOPHJIOHHTA (I0Ka3aHo undpamu
Y KpPUBBIX B NPOLEHTAX)

IOLIMI CTENEHb aKTUBALUM U KOJIMYECTBO BBEJEHHONM KalbLIMHMPOBAHHOM CO-
nel. TapuposouHsi#t rpaduk nokasaH Ha puc. 1.6 s Banosoit npoOel Hepkac-
cKoro OeHTOHHUTA.

Umeercs npsiMas 3aBUCHMOCTb k03(HULHEHTa BOJAONOINIOMEHHA OT CO-
Jep>KaHHA MOHTMOPIUIOHHTa B GeHTOHMTE. Uem Bbille COAEpPIKAHME MOHTMO-
PHWLIOHHTA, TEM BhIle K0I(POHIMEHT BOJONOIIONIEHN H 60JIbllee KOINYECTBO
conpl TpeGyeTcs s ONTUMANEHON akTHBaUuH 6eHToHUTa (puc. 1.7).

O, Ila
033 /// 7 65,5
0,30 -
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0 5 6 7 8 9 en.

Puc. 1.8. 3aBucHMOCTS MPOYHOCTH B 30HE KOHIEHCAUNH BJIaTH OT BOXONOIIOMEHMS.
1ndpbi y KPUBBIX — coepKaHue MOHTMOPHIIJIOHUTA, %o
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3aBMCHMOCTb POYHOCTH B 30HE KOHICHCALMH BAarM OT Kod(pduuueHTa
BOZOTIOTTIOLLEHUS A1 aKTUBUPOBAHHBIX OEHTOHUTOB C Pa3NTHYHBIM COJEpKaAHU-
€M MOHTMOPWUIOHMTA NpHUBEeHa Ha puc. 1.8,

Tpebyemas MPOUHOCTb B 30HE KOHIEHCALMM Blard MOXeT ObITh M0JTy4eHa
TONBKO TP AKTHBAUMH OEHTOHHUTOB C [OCTATOYHO BBICOKUM COJCPXKAHUEM
MOHTMOPHLIOHMTA. [IpH CHIDKEHMH CONEPXaHUA B OEHTOHUTE MOHTMOPHILIO-
HHTA NPOYHOCTL B 30HE KOHACHCALUM BJIardl TAKKE CHUKACTCS HE3aBHCUMO OT
coepxanua compl. CHWKEHHE NPOYHOCTH B 30HE KOH[IGHCALMM BJIArd Tocje
JOCTYDKEHH MAaKCUMAJIbHOM BEJMYMHBI 03HAYAET IepPeaKTUBALMIO OEHTOHHTA.
Takum o00pasoM, K03GGUUMEHT BOIOMOITIONIEHH XOPOLIO KOPPENUPYET €
MPOYHOCTHIO B 30HE KOHACHCAIMH Bard ¥ KOJIU4ECTBOM BBEIEHHOM COMIbI, T.€.
oTBeyaeT TpeCOBAHMAM KOHTPOJIMPYIOLIETO [apaMeTpa.

1.1.3.4. AKTHBHasI IJIHHA U METO/bI €€ onpeaesIeHUsI

I'mHuCTas cocTaBismonas GOPMOBOUHBIX CMECEH COCTOMT M3 HeNOABEpr-
IEHCS TEPMUHECKOMY PA3NIONKEHHIO TAK HA3bIBAEMOHM aKTHBHOH IMTHHbI M HEAK-
THBHOW IIAMOTM3UPOBaHHOM riMHbl. Ilocnemnsas He obnajaeT CBA3YIOUIUMM
CBOICTBAMH U ABJIAETCS GALTAacTOM B OPMOBOYHBIX CMECHX.

Jlng NpakTHKA Ba)KHO YCTAHOBHThL COOTHOIUIEHHE MEKIY COACPHKAHUAMU
aKTMBHOM M HEAKTMBHOM [JIMH C LEJBIO pacyeTa KOJW4ecTBa BBOAMMBIX B
CMeCh OCBEXKAIINX N00aBoK.

CyuiecTByeT ONpeJeNeHHbI!l NpesieNl CONEeP)KaHUs aKTUBHOH [VIMHBI B
(OpPMOBOYHON CMECH, TIPU KOTOPOM HaHHas CMeCh COXPaHAET ONTHMAJbHbLIE
(U3NKO-MEXaHMYECKUE CBOMCTBA. OTOT Npenesl HEOAHHAKOB A PAa3NUHHBIX
C/lydaeB W 3aBUCHMT OT: MAapKH IPMMEHAEMOro (OpPMOBOYHOIrO NECKa; MapKu
HCTIONB3Y€EMOH TJIMHBI; COACPXKAHNA U KauecTBa 100aBOK, a TAKXKe XapakTepa
U3TOTOBJISIEMBIX OTJIMBOK.

B HacTosmiee BpeMs eule He pa3paboTaH npAMoil MeTol ONPEACNICHHA
AKTHBHOM TDJIMHBI, MO3BONSIONIMH BHINENHTh K B3BecuTh ee. CouepxaHue
AKTUBHOH I[VIMHBI B CMECH OINpPEHENAETC KOCBEHHBIM METOOM, T.€. UEPE3 €€
BIMAHME Ha OJHO WIH OXHOBPEMEHHO HECKOJIbKO cBOMCTB cMecH. Ilpu sTOM
BBIGHpaeTCs Takoe CBOHCTBO, KOTOPOE 3aBUCHT TOJILKO OT COAEPIKAHMA aKTHB-
HO# rxHbl. M3BECTHO HECKOJILKO METOIOB ONpE/IENIeHNs aKTHBHOMH [JIHHBI.

1. Memod onpedenenus npouHocmu Ha cxcamue u Ha cpes. MeTol ocHO-
BaH Ha TOM, 4TO Ui (JOPMOBOYHOH CMECH C OJIMHAKOBBIM CONEPKAHUEM Cbl-
poit IJIMHBI CYIIECTBYET JIMHeHHAs 3aBUCHMOCTb MEXIYy MPOYHOCTHIO Ha CXka-
THE ¥ POYHOCTHIO Ha Cpes.

Kaxas kpuBast Ha puc. 1.9 oTBeyaeT 3a1aHHOMY CONEPKaHno GEHTOHH-
Ta. Toukn Ha Kaxa0# MpAMON COOTBETCTBYIOT Pa3HOMY YHMCIY YNapoB KOTIpa
W PAs3IHYHOI BIAXHOCTH (MPH 3aJAaHHOM COJEPKAHUU TIHHBY).
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Puc. 1.9. B3aumMocBsizb MexXI1y NPOUHOCTLIO CMeceil Ha cKaTHE
u Ha cpe3. ConepxaHune GenToHuTa:
1-3%;2-7%;3-12%;4-5%

ConepxaHue axTUBHOMN TJIHHBI ONPEIENIOT TaK: CHaYana 00bI4HEIM CIIO-
co6OM HaXOMAT IPOYHOCTH CMECH Ha CIKATHE M Ha CPe3. 3aTeM HIlyT COOTBET-
CTBYIOUIYIO TOYKY Ha rpaduke. ITonoxeHue 3TOH TOYKH MO OTHOULIEHHIO K
NpAMON yKakeT coliep’KaHNe aKTUBHOM rIHHEL :

2. Memoo onpedenenus yniomusiemocmu cmeced. MeTOL OCHOBaH Ha
CIocOOGHOCTH cMecH YIUOTHATheA. bepyT 160 r cMecH, M3roTOBIAIOT CTaH-
mapTHBIA 06pa3sel] 1 OJHUM YAApPOM KOMIpa €70 YIIOTHAIOT. 3aTEM NPOU3BOIAT
eme 9 ynapos KOMpa ¥ HAXOAAT BbicOTy obpasua H, u H,o. Jlanee BRIYHCIAIOT
3HaY€eHUe [UIOTHOCTH 00pa3ioB, r/em’, o popmyIie

160
RTYEY:

rae 19,63 — miouaas ce4eHus CTaHgapTHOro obpasua BeicoTod H, M,
Onpefienienne Coaepx aHinsi aKTUBHOH TVIMHBI B CMECH OCYLUECTBIACTCH
no rpaduky (puc. 1.10). TIpu mocTpoeHHH rpagyMpOBOYHEIX KPHBBLIX CIEAYET
YUUTBIBATH 10GAaBKH U NpuMecH B GOPMOBOUYHON CMECH — BOAY, LIAMOT, Ka-
MEHHOYTOJILHYIO MbLiIb, EKCTPHH M JIPYTHE, a TAKKe KenarensHo OpaTh pa3-
JIMYHOE COOTHOMIEHHE MEXY aKTHBHOM H IIaMOTH3UPOBAaHBOM rNIMHOM.
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40 } Puc. 1.10. I'paduk naa
onpeacsIeHUs CoAepKaALHuA B cMecax
50 35 6600|4 Hl’ MM aKTUBHON ranHbt A

3. Adcopbyuonnblii memod. MeTO/L OCHOBAH Ha CIOCOGHOCTH MIIMHHCTBIX
MHMHEPAIOB K aJCOPOLUN OPraHMYECKMX KPAcHTeIeH U HIMEHEHUIO OKPACKH B
3aBUCUMOCTH OT OTHOCUTENLHON NMPOYHOCTH CBA3K KaTHOHOB OCHOBHBIX Kpa-
cuTeliel ¢ OBEPXHOCTBIO [IMHUCTBIX YacTuil. Jlis 31oro B 10 r popmoBoUHOH
cMeck 3anuBaetcs 150 M’ pacTBopa MeTuneHoBoro rony6oro. [Mocne B3ban-
THIBAHUA M UEHTPUYTHpOBaHUusA 5 cM’ OTUEHTPH]YTHPOBAHHOTO PAcTBOpa
oTAMBaeTCA B MEpHYIO K00y eMkocTbio 100 M ¥ 10BOAMTCA AMCTUIIMPO-
BaHHOW BOJIOH 10 YPOBHs 3aaaHHON MeTku. Ilonydennblii pasBeIeHHbIH pac-
TBOp NpPOCMATPUBAETCA B KIOBETE (OTODIEKTPUUECKOrO KOJIOPUMETpA MpH
CBETOMILTPAX € 3aJaHHOM UIMHON BOJIHBI MOHOXPOMATHHYECKOrO CBETa A
Jlance Ha rpadke CTPOATCS MPAMBIE 3aBUCUMOCTH ONTUYECKOK MIIOTHOCTH OT
KOHLEHTPALMH METUIEHOBOTO roNyboro B pacTBOpe Ul CBETOYWILTPOB €
3a7aHHOM JUIMHOHN BonHbl. ITo 3ToMy rpaduky onpeienseTcs COAepXaHue B
cMecH akTUBHO# rnuns A (puc. 1.11).

O6paliaeTcss BHUMaHUE Ha TO, YTO IJIMHBI Pa3HBIX MHHEPAOrMieCKuX
rpynn no-pazHoMy ancop6upyioT kpacutenu. Ilo creneHu ymeHbleHus aj-
cOpOUHOHHOM CIOCOGHOCTH IIHHBI PACHIONATAIOTCS B ClIEYIOLIHIA Pl: MOHT-
MOPHJUIOHHTOBbIE, THAPOCTIOAKCTbIE, KAONUHOBbIE. DTy OCOGEHHOCTb TJIMH
C/IeiyeT YUUTHLIBATh IPU NOCTPOCHUH [PalyiPOBOYHOTO rpaduka.
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Puc. 1.11. 3aBucHMOCTB coaepkaHust Puc. 1.12. 3aBucumocthb

AKTUBHO# IINHBI A B CMECH OT ONTH- 00bemMa NorioIEeHHOr0 KpacuTens
4ecKoil MJIOTHOCTH pacTeopa D: OT COeP>KAHUS TIHHBI

1 - 0,24 %-wblit pactBop, A = 610 MKM;

2 — 0,16 %-Hblit pacTBOp, A = 610 MxM

4. Yexopennsiti memod. J{18 yCKOPEHHOTO OMPENENeHns aKTUBHOH rn-
Hel B (POPMOBOUHON CMECH MOXKHO MCHONL30BATH THTPOBAHUE METHUIICHOBBIM
ronyOeIM B NPUCYTCTBHU CEPHOM KHCIOTRI. JIIst 3TOTO IpefBapHTENILHO CTPO-
AT TAPUPOBOYHBIN rpaduk 3aBUCUMOCTH 06beMa V' MOTIIOIICHHOTO KPACUTEN
(MeTHIEHOBOTO TOTY6Oro) OT MPOLEHTHOTO CONEPKaHMs aKTUBHON TIIHHBI A
(puc. 1.12).

Hasecky ucneiTyeMoit cMect (5 r) momewmaroT B koJ6y BMECTHUMOCTBIO
0,5 1, nonuBarOT 50 MJ AMCTHUIMPOBAHHON BOJIbI, KMISTAT 5 MUH, OX/ax/a-
IOT 10 KOMHATHOM TeMIepaTypsl, 100aBNAIOT 2 MA 5-HOPMAIBHOIO pacTBOpa
cepHoit kucnotsl H,SO, n TiatensHo nepemeuusator. [locne sroro 1o06as-
AMOT no 1 MJT METIIEHOBOTO rosly6oro (IIpUroToBIEHHOro M3 pacueta 3,74 1
Ha 1 1 IUCTHANIMPOBAHHOM BOJBI) 10 TNOABJIEHHUs CBETIIO-3€]EHOr0 0peoa Bo-
KpYT MATHA OT PacTBOPa CMECH C METUICHOBBIM roNyGbIM, HAHECEHHOTO CTEK-
JISHHOM nasoukoit Ha GuIbTpoBaIBHYI0 Oymary. Ecau opeoi yTBEpAWICS, TO
noGaBNEHHE METHIIEHOBOTO TONy0oro npekpaiaior. ITo KoIH4ecTBy U3pacxo-
JOBAaHHOI'0 METIIEHOBOIro roiyGoro Haxonst 1o rpadMky KOJHYECTBO aKTHB-

Hoi rimHel Conepkanue akTuBHoro Gentonuta ompenensit no I'OCT
23409.14-78.
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gasy

=Y

02 04 06 08 1,0
Maccosas gons
KpaxMmajiopeareHTa, %

Puc. 1.15. U3MeHeHne TEKYUeCTH OT COAEPKAHUA KPAXMAJIOpearenTa:
Gentonutst: | — 60ArapcKuil akTHBHPOBAHHBIH; 2 — HEPKACCKHil HEAKTHBUPOBAHHBIHA,
3 — ackaHCKHi; 4 — YepKacCKMil aKTHBUPOBAHHbBIH

B cMecaX Ha akTUBHPOBAHHBIX WIH NPUPOAHBIX HaTPHEBBIX OEHTOHMTAX
apdexTuBHocTe DKP B OTHOIIEHHH MOBLILIEHHA NMPOYHOCTH B 30HE KOHJEH-
cauMy BJary 3HauurtesibHo Huxke (15...25 %). D1o o6bACHAETCA TEM, UTO Ta-
Kue OEHTOHUTBI camu Mo cebe obecrneynBaroT BbICOKHE MOKA3aTeNH MPOYHO-
CTH B 30He KOHIeHcauuu Brark (no 4 xlla), mockoynbKy NMpoLECC aKTHBALMH
GEHTOHHMTOB MPeayCMOTPEH UMEHHO A% YIydlueHHs 3Toro napamerpa. bonee
TOro, AN AKTHBUPOBAHHOTO 6oJirapckoro OEHTOHUTA HAOMOAAETCA HE3HAUU-
TebHOE CHUXKEHUE MPOYHOCTH B 30HE KOHJEeHcaluuu Biaary — ¢ 3,3 no 3,1 xIla
TNpU oNTUMansHoH MaccoBoit gone 0,5 %o.

Ipy ¥CNOML30BaHAM AKTUBUPOBAHHBIX 60JIrapcKoro M uepkacckoro GeH-
TOHMTOB HaOMOJAeTCAs HEKOTOPOE YBEJIWYEHHE OCBIIAEMOCTH CMECEH MpH
BBefeHuH DKP, XOTA YUCHOBbBIE MOKA3ATENHN NIPY 3TOM HE NPEBLIWIAIOT AOITyC-
THMBIX [UTA MECYaHO-OEHTOHUTOBBLIX CMecel MpelebHbIX 3HAUEHHH, 8 TaKxke
CYLIECTBEHHO CHH)KAETCA €€ YIUIOTHAEMOCT.

OnTuUManbHas yIIOTHAEMOCTh AAf €IUHBIX (OPMOBOYHBIX cMecelt
JOKHa HaxoauThes B npenenax 40 + 5 %. Ipou3BOACTBEHHBIH OMBIT MOKa-
3an, uto Gonee tienecoobpa3Ho cpaBHUBATh (POPMOBOUHBIE CMECH NPH OAKHA-
K0BO# yIIIOTHAEMOCTH. Tak, CMeCh Ha GOJITapCKOM aKTHBMPOBAHHOM GeHTO-
uute (cMm. Tabn. 1.33) 6e3 DKP umeer ymnotHseMocts 63 %, a npH BBEICHHUH
3KP B xonudectse 1 % ymnorHseMoctsh coctanseT 40 %, rpH 3TOM ocbinae-
MOCTb 3THX CMecei BMeeT rokazatesiv cootseTcTaeHHo 0,5 1 1,2 %. I1u cme-
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CH MOXHO MPHUBECTH K OIMHAKOBOH yruiotHsemocTH (63 %) nobasneHneM
BNarm B cMech, coaepxamer 1 % DKP, torna u ocbinaeMocTh 3TON CMeCH
3HAYUTENILHO CHU3UTCA. XapakTepHbl B 3TOM OTHOLIEHHH NpUMeEpbl cMeceit Ha
rop6ckoM GeHroHuTe. [lpy oanHaKkoBOH ynnoTHAEMOCTH (44...46 %) cMmecH ¢
DKP uMeroT 3HaunTeNIbHO HMke (B 2...3 pasa) ocekinaeMocTb, 4eM 6e3 Hero,
KaK Ha aKTUBHPOBAaHHOM, TaK M HA HEaKTHMBUPOBAaHHOM GeHTOHHMTe. Y cmecei
Ha aKTMBMPOBAHHBIX M HEaKTHMBUPOBaHHbIX OEHTOHHTax npH BeegeHun DKP
yIy4iaTes nokasarenau GopMyeMOCTH, TeKydecTH M ynnoTHaemocTH. Kak
ykKe OTMedasiock, Haubonee Leaecoo0pa3Ho MCMoNb30BaTh OEHTOHHT B BMIC
cycnensun. B atoM ciydae OKP ¢ uUenblo ynpoleHHs TEXHOJIOIHYEeCKOro
ripoliecca NpeANOYTUTENLHO TAKXKe BBOJAWTE B CYCIIEH3HIO.

Bnuanue npensaputenbHoro 3amaduBaHus OKP BonoH Ha ceoiictea
($OPMOBOYHBIX CMeCEd 110 CPaBHEHHIO C HMCIMOJIb30BAHMEM €r0 B CYXOM BHIE
nokasado B Tabn. 1.34. CycrnieH3uo roTOBUIIM M3 pacyeTa COAEpKaHHs B CMe-
cn 0,5 % OKP u 1,7...1,8 % Boasi ¢ BpeMeHeM Boiaepxkku 0; 3; 6 124 u.

[Mocae kaxaoro 1MKNA UCTILITAHWH CMECH BLICYLUMBAIKM M CHOBA MNPHUro-
TapAMBAJIM B GeryHax ¢ Jo6aBJIeHHEM BOAbI, HUMHTHUPYS 000pOTHI cMeCH.

M3 Tabn. 1.34 cnenyet, uto DKP MOXeT ObITh HCNONB30BaH B IO6OM U3
Onpo6OBAHHBIX BAPHAHTOB, TaK Kak ero 3¢eKkTHBHOCTL ACHCTBHA B NOBTOD-
HBIX 3aMecax ApakTHHMecKH He yxyauaetcs. HekoTopoe yBenuyeHHe ochlnae-
MOCTH cMecell mocie BTOpOH M TpeTbeH CYIIEK CBA3AHO CO CHHXKEHHEM YII-
JIOTHAEMOCTH 3THX CMECEH M0 CPAaBHEHHIO C UCXOAHBIMH, UTO MMEET MECTO
npu ucnoabzoBanul OKP Kak B CyXoM BHAE, TAK U B BHAE CYCNICH3HH.

B npou3BoACTBEHHBIX cMecaX oTHolleHne Oentonuta k OKP mMoxer co-
CTaBJiATh OT 5 10 25 B 3aBUCMMOCTH OT pa3Beca OTJIMBOK W BHAa crnnasa. B
CYCMEeH3UAX Ha HeaKTHBHpOBaHHOM OeHTOHMTE BBeAcHue OKP B yKasaHHbIX
OTHOILIEHHAX HE OKa3biBAET OTPULATENBHOTO BIMAHUSA Ha BA3KOCTh CYCHEH3UH.
Baenenune DKP B cycrieH3uH Ha aKTHBHPOBAHHBIX OEHTOHUTAX NMPHUBOAMT K MX
HECYLIECTBEHHOMY 3aryleHUIO MIPH COXPaHEHUH TeKyuecTu cycneHsu. [Tpu-
medenne HT® (uurpunorpuMeTUn(ochOoHOBON KMCIOTHI) HIH APYTHX MOHH-
3uTeNER BAIKOCTH MO3BOJNAET MONYHYUTh 25 %-Hble CYCNEH3UM HA aKTHBHPO-
BaHHBIX OEHTOHUTAX NPY OJHOBPEMEHHOM CONEPXKAHUH B HUX HEOOXOAMUMOTO
KONWYeCTBa KpaxmanopeareHTa. CHIDKEHHE CKJIOHHOCTH CMeced K Y)KHMHHO-
006pa30BaHKi0 MOXXHO OLEHUTb 10 BPEMEHH MOABIEHUSA TPELIMH Ha 00pa3suax
npy¥ MrHoBeHHOM Harpese. O6pasubl ¢ monycepudeckort (paauyc 25 Mm)
NOBEPXHOCTEIO HabuMBaloT 10 ymapamu rpysa Ha naGopatopHom konpe. Konu-
4eCTBO YAApPOB YBEHYEHO 10 CPABHEHMIO ¢ HaOMBKOI cTaHIApTHBIX 00pa3LoB
C LIENBIO CO3/IaHMA GoNee KEeCTKUX YCIOBMi crnbiTaHua. [1pn ucnbiTanun 06-
pasiBl MOMELIAOTCA B NpeABapHTeabHO HarpeTwiit o 900 °C nunatoMeTp M
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BLIJEPKUBAIOTCA [0 MOSBJIEHHS HA MX TMOBEPXHOCTU MEPBBIX TPEILMH. ITO
BpEM#A XapaKTepH3yeT YCTOWUHMBOCTb TOH MM MHOH CMECH NMPOTUB YKUMHHO-
o6pasoBanus. CMecu cofepxanu (%, Mac.): KBapueBbii necok — 95, uepkac-
ckuit Gentonut — 5, Boay — 2,7 6e3 nobasku wiu ¢ pobaskoit 0,5 % kpaxma-
JiopeareHra.

PesynbTatel ucneiTaHmii npuBeaeHsl B Taba. 1.35.

1.35. CxiioHHOCTH POPMOBOUHBIX cMeceii K TPelHHOo06Pa30BaHHI0

®OPMOBOUHBLIE MATEPHAJIbI UL TII'C 81

[InorHocTsb Bpes o5
XapakTepucTka cMecu HaOMBKMH, P fieHuA
TPEILMH, €

€.
Ha HeakTHBHpOBaHHOM OEHTOHUTE 65 2%
6e3 OKP
Ha ueaxtusnposanHoM 6enronnte ¢ JKP 73 54
Ha axtusupoBanHoM 6eHToHuTe 63 DKP 78 50
Ha akTuBupoBaHHoM GeHTOHHTE ¢ DKP 80 70
Ha HeakTHBMPOBaHHOM OEHTOHHTE 70 58
¢ LENJONUTHUHOM
Ha axtuBupoBaHHOM 6EHTOHUTE

78 75
C LUEJJIONHUTHUHOM

BBezicHue B cMech Ha HeakTUBHpoBatHHoM OeHToHuTe 0,5 % DKP no s¢-
(EXTUBHOCTH MpeJoTBpalleHHs: 00pa3oBaHHA YXKHUMHUH CONOCTABMMO C MpH-
MEHEHHEM aKTHBHpOBaHHOro GeHtoHuTa (54 1 50 cootBeTcTBEHHO). He MeHee
s¢¢exTHBHA J06aBKa KpaxMajiopeareHTa i B CMECH Ha akTHBUPOBaHHOM GeH-
tonuTe (50 1 70 cootBeTcTBEHHO 6e3 nobGaBky ¥ ¢ nobaskoil DKP).

TakuM 06pa3oM, IKCTPY3MOHHBIH KpaxMalicoJepKalini peareHr sABgeT-
€A YHUBEpCaIbHON J00aBKO B efrHble GOPMOBOUHBIE CMECH, ObecreuunBato-
mel cTabWIH3aLMI0 BI@KHOCTH U CTPYKTYPHO-TEXHONOTHUYECKUX CBOWCTB
cMeceil M MX YCTOMYMBOCTb K YXMMHHOOOpasoBanuio. MaccoBas 1013 Kpax-
MaTHCTBIX MATEPHAJIOB B CMECAX COCTABJACT: AN yyryHHoro auTba O,1...
0,5 %, nna cransHoro —0,3...1,0 %.

DKP sBnsercd NHILEBBIM MPOAYKTOM, TaK Kak OH NOyYaeTcs M3 KyKy-
PY3HOTO 3epHa. DTO BbI3BIBAET OTPE/ENCHHBIE CIOKHOCTH MPH €10 XPaHEHHUH
H Hcnonb3oBannu. T103TOMY TUTEHILIMKH CTPEMATCS MCIIONb30BATL B KAUeCcTBe

MPOTHBOYXMMHHHBIX 100aBOK HEMUIUEBbIC MaTepHalbl — arpumyc, npesec-
HYyI0 MYKY, acbecT M T.IL

Ha npakTHke Haubojee XOpOMIO 3apEKOMEHAOBaN cebs B KauecTBe Mpo-
THBOYXMMHHHOM 106aBKM (OPMOBOUHBIH LIEJUIONMIHUH, KOTOPLIH nonyvaeT-
s 1pu TiepepaGoTke AyGOBOTO ChIphA N0CTE M3BJIEYEHNA U3 HEro AyGoBoro
RybuneHoro okctpakta (xumsaog r. Ulymepns, Uysawms). Ilo TY
2.043.0224659.032--92 Kk UEJUIONUFHUHY OPEAbABASIOTCA cnedytouiue Tpebo-
BAHMsA: BHEIWIHWI B/ — OJHOPOJHAA, BOJIOKHUCTAs Macca TEMHOKOPUYHEBOrO
LBeTa; MaccoBas aons Biard — He Gonee 52,0 %, Maccosas [0S 305kl — HE
6onee 2,0 %.

L{eANOMMIHHE MOXHO BBOJMTb B CMECh B MCXOIHOM COCTOSHMM (BIIaX-
HOCTb 0K0J10 50 %), B BLICYLIEHHOM (BJIXXHOCTb OKONO 6 %) K B BUIE BOLHOM
cycnensuu. CBOWCTBA cMeceil IPH PasNIMdHbIX CHOCO6axX BBENCHUA LE/IONHMI-.
HWHa npuBefeHsl B Tabn. 1.36. lna cpaBHeHUs NPUBEJEHb] TAKIKE CMECH 6e3
no6asku U ¢ nobaskoii 0,5 % DKP. KonnuecTBo LE/UIOJUTHAHA B CMECH YCTa-
HOBNEHO M3 pacuera ero oaMHakoBoro ¢ OKP conepxanus no Cyxomy selue-
crBy. Konuuectso BBOAuMOH Ao6aBk# 0,5 % NPHUHATO, MCXOAA U3 MAaKCH-
ManbHOTO coiepxanus DKP B cMecax Mis YyTyHHBIX OT/IUBOK. HesaBHCHMO
oT crocofa BBeJeHHs LENNOJAMIHAHA, B TOM YHCIIe B CYCIEH3HIO, €ro AeicT-
BHE HAa TEXHOJOIMYECKHe CBOICTBA cMeceil ananormyno geiictsuio OKP, a
uMeHHo: Kak ¥ DKP, ueioiMrHyd B TOH Wi HHOW Mepe MOBBIMIACT ra3onpo-
HHLIAEMOCTh, IPOYHOCTh Ha CXKATHE M MPOYHOCTH B 30HE KOHJCHCALMHN BlIary,
Teky4ecTh M (POPMYEMOCTD, YJIydIIAeT YIJOTHACMOCTb M CHUKAET OChiNae-
MOCTb (POPMOBOYHBIX CMECEH.

1.36. Ceoiicrea cMmeceit ¢ Jo6askamu DKP u nestonnranna (L)
NpHU PazIHYHBIX cN0C06aX ero BBeAeHHA

Cmecy | DOKP 8| Hcexonuerit Hcxonnsiit BeicymeH-
CoiicTBa 6e3 cyxoit | LJI B cyxoi LJI B co- Hetit LIJI B

cMecei noba- | necox TIeCOK CTaBe BO/IbI cyxoi#t ne-
Bok | (0,5 %) (0,75 %) (0,75 %) cok (0,5 %)

Bnaxhocts, % 1,7 1,7 1,7 1,7 1,75

Iazonponu-
L[aeMOCTb, €L

180 196 195 198 190

[pouHocTb Ha

79 88 90 92 90
cxate, xlla
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IIpodonscenue mabn. 1.36

Cmecs | OKPB| MHcxonmbiit Hexoanbiit BeicyuieH-
CaoiictBa 6e3 cyxoii | LUI B cyxoii LUT B co- Hbiit LUJ1 B
cmeceit noba- | mecok HECoK CTaBe BObI CyXo#H ne-
BOK (0,5 %) (0,75 %) (0,75 %) cok (0,5 %)
ITpouHocTe B
30HE KOHJEHCa- 0,65 0,86 0,86 0,85 0,85
UMM BAary, xfla
ZnnonmeMocn,, 49 42 45 47 48
(1]
HacbinHoii Bec, 148 164 158 1
N 52 150
Texyuectnb, % 55,4 67 65 69 63,7
®opmyemocTs, % 60 100 95 98 98
OcCbInaemMocTh,
%, cpasy 3,7 3 2,6 2,9 2
OcbINaeMoCTh,
%, uepe3 30 MuH 14 9.2 0 8.4 94

LlennonurunH obecneunsaer Gonee Bbicokylo, yeM DKP, ycroituuBocTs
cMeceit k o6pa3oBaHKIO TPELIMH KaK Ha HeakTuBHpoBaHHOM (54 un 58 ¢), Tak 1
Ha akTuBHpoBaHHOM (70 u 75 c) 6enronnTax (cM. Tabn. 1.35), uro 06bACHAET-
¢, NMO-BUANMOMY, BOROKHWCTOH CTPYKTYpOH LE/NI0JMIrHUHA, KoTopas obec-
NEYNBAET JIy4lyl0 CBA3HOCTh MEXJY [ECHMHKaMM NMpH BbICOKOH Temmepa-
Type.

1.1.5. Boaa B popmoBOYHbIX cMeCHX
1.1.5.1. MexaHH3M B3aMMOAEICTBHA BOAbI C KOMNOHEHTAMH CMECH

Boga sBaseTcs OOHMM W3  BaXHEHIUMX KOMIMOHEHTOB MeCYaHo-
OGEHTOHHTOBbIX CMECEi, MO3TOMY K €€ KaueCTBY AOMKHb! NPEAbABIATHCA Bbl-
cokue tpebosanua. Ctpyktypa Boasl (H,O) oGycnosneHa cTpoeHHEM MONEKY-
ast Bogs! (puc. 1.16), B xoTopo# TpH aapa o6pasyloT paBHOOEAPEHHBIR Tpe-
YroJibHUK ¢ ABYyMA npoToHamu (sapa H) B ocHoBanuu [14].

Puc. 1.16. Moaeab MoJieKyJibi BOAbI

Tpu siipa OKpYXeHbl JeCATbIO TEKTPOHAMH, 1BA U3 KOTOPbIX ABHXKYTCA
BONM3K aapa kucioposa. COCTOSHHUE OCTAIBHBIX BOCbMH 2JIEKTPOHOB MOXKET
GbITH ONTMCAHO KAK JBHKEHHE 10 YETHIPEM BBITAHYTBIM JJLTMITHYECKHM OpOU-
tam. OcH IBYX M3 3THUX opOuT HampasieHsl Baonb ceaseil O-H, u, Takum obpa-
30M, yrojl Mexy HUMM Gn3ox TeTpadapudeckomy. OcH IBYX ApYrMx opouT
nexaT NpUOIM3NTENLHO B IUIOCKOCTH, TPOXOASILIEH Uepes 1Apo Kuciopoaa u
nepreHankyaapHoi k mwiockocty HOH. Yron mexay HanpaBnaeHHAMH 3THX
ABYX OpBUT Taxke GAH30K K TETPAIAPHYECKOMY, TAK YTO OCH HETBIPEX BJUIHI-
THUYECKHMX OPOMT HATpaBieHbl K BEPIIMHAM TETPa’apa, C 3MEeKTPOHHBIM EH-
TPOM B LIEHTPE MOJIEKYJIbl BObL. DIEKTPOHBI JIBWKYTCS 110 OPOUTaM NONAPHO.
C nporonamu (H), HaxoAAMMMHUCA BHYTPH ABYX OpOMT, CBA3aHO JBa MoJjiroca
TMONOKUTENBHBIX NEKTPUYECKHUX 3apAA0B B NEPUPEPUIECKON HACTH MOJIEKY-
76l BOB. DAEKTPOHBI, ABKYIUMEC 10 ABYM JApYTuM opburtaM, 00pasytoT Tak
Ha3bIBAEMBIC YEAHHEHHbIE Mapbl, KOTOPbie 00YCIOBIUBAIOT /1Ba MOJIOCA OTPH-
HaTeLHBIX 3aPAJ0B MOEKYJIbI BOJIbL.

[TonspHble MOJIEKYJIbl — JUMONHM — XapakTepH3yloTCs BEITMYMHOH M-
MOJiILHOTO MOMEHTA

M=er,

rie e — abCoMOTHasA BEJIMUMHA 3apa/a, COCPEJOTOUEHHOTO Ha KOHLIE U0,
r — pacCcTogHHe MeEXJy UEHTpaMH TSHKECTU MOJOXKUTENbHbBIX H OTPHUUATEIIb-
HBIX 3aps/I0B UTONA.

B HenonapHoil MoJIEKyle LCHTP THKECTH BCEX MONOKUTENBHBIX H LEHTD
TAKECTH BCEX OTPMIATENBHBIX 3apANOB cosmnafaloT. B monspHoil Monexyne
LEHTPbI TAKECTH 3apPAAOB HE COBNAfalOT. OOLMHA AUTONTbHBIH MOMEHT CNOXK-
HOW MOJEKYJIbl CKJIA/IIBAETCA U3 OTACNBHBIX IPYMIOBBIX MOMEHTOB, KaK 3TO
nokasaHo Ha puc. 1.17 s Metunosoro cnupta (CH;0H).

Bopa saBnsgetca Haubosiee MOIApHON XUAKOCTLIO. Benvuuta AUNonsHOro
MOMEHTA MoJeKyJibi Boabl pasua 1,87 Jle6as. K uenonapubimM 1 crabononsp-
HBIM JKHAKOCTAM OTHOCATCS TIPEAENbHbIE YIIIEBOAOPOMbL], HedTAHbIE PpaKLH
(6enzon, Tosnyos, GeH3MH M Ap.). CIMPTbL 3aHUMAIOT NPOMEXYTO4YHOE MOJI0-
KEHHE.
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Puc. 1.17. Caoxenne o6mero
JAUA0JBHOFO MOMEHTA METHIIOBOTO
cnupra (CH;0H) u3 rpynneBsix

AMNOJIBHLIX MOMEHTOB

IMonsipHOCTb MoOJIEKyJIbl BOABI M HAH4YUE ABOWHOTO 3JIEKTPHUYECKOTO
€108 HAa MULENAaX MIHHHCTOrO CBA3YIOIEro o0yCNOBIMBAKOT GopMHUPOBaHHE
HPOYHOCTH ChIPbIX TMECUaHO-TIMHUCTBIX cMeceil. Konnouanbie KkBapiieBbie
4acTHLBl B LUENOYHOH cpeie OEHTOHMTA TakKe MMEIT NBOHHOM 3ekTpHue-
CKH CJIOi.

CTpoeHue KOMAOUAHON MULIENIBI KBapLia fpeacTaBieHo Ha puc. 1.18 [6].

10

Puc. 1.18. CTpoeHne KOJJIOHAHO MHLIE/JTBI KBapUa:
1 — snpo munenns! (Si0,); 2 — rpaHyna; 3 — wactuua; 4 — MULENNa; 5 — NOTEHUHAN-
ONpeACNAIOIME HOHBL; 6 — HEMOABYIKHBIH CIOH, HEOTANCCOHMUPOBAHHEBIE HOHBI,
7 — nuddy3HoHHBIH CAOM, OTAUCCOLMHPOBAHHbIE MOHBL; 8 — KOMNEHCUPYIOLLIME HOHBI;
9 — ABOHHOM dneKTpUUECKHH cno#; /0 — HHTEPMULEIUIAPHBIHA pacTBOp
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Muuenna cocTouT U3 sJpa, Ha IIOBEPXHOCTH KOTOPOrO PacliofioKeHb! JBa
CNOS U3 JIBYX MPOTHBOIMOJIOAKHO-3APSHKEHHbIX MOHOB. BHYTpeHHHE Ha3bIBarOT
MOTEHUUANONpPEAETAOIMMH, a BHEILIHHE — KOMIEHCUPYIOLUMHU HoHaMmH. [lo-
TEHLUMAIONPeEIAIONMEe HOHbI OOLIMHO UMEIOT OTPULATENbHBIE EKTPHYECKHE
3apsapl, 3 KOMIEHCALMOHHBIE — TAKOE )K€ KOJMYECTBO MOJIOKHTENbHBIX. KoM-
TIEHCALMOHHBIE HOHBI Ha3bIBAIOT OOMEHHBIMH WM MOMTOLIEHHBIMH KaTHOHAMHU.
CyMMa 3THX KaTHOHOB COCTABJIAET EMKOCTh OGMEHHBIX KATHOHOB.

3HauuTeNbHAs YAcTh MOTJIOIIEHHBIX KAaTHOHOB PAacrnojioXeHa PAAOM C
TIOTEHLMIIONPEACAIOIMMH HOHaMK. DTa yacTb o6pa3yeT HENOABIKHbIH croii
noHoB. Hebobias yacTb MOMIOUEHHBIX KATHOHOB, PACMIONOKEHHAs Ha HEKO-
TOPOM PacCTOSHUU OT NOTEHLMAIONPEENAIOINX HOHOB, 00pa3yeT Tak Ha3bl-
BaeMblit 1A Y3MOHHBIH CNOH, BHEILIHSAS OKPY>KHOCTh KOTOPOTo 0603HaYaeT U
rPaHHUIly MHLIEJUIbI, H rpaHuily U y3HOHHOrO CIOs.

Slapo MHLEnbl BMECTe ¢ MOTCHIHANONPeCSOIMMH HOHAMK Ha3biBa-
10T TPaHyJoH, rpaHylly BMECTE C HEMOABHXKHBIM CIIOEM KOMIEHCHPYFOLLHX
MOHOB Ha3blBAIOT YacTULEH. Yncno oTpuUaTenbHbIX 3apafoB Y YacTHLb! (T.€.
He Y4MTbIBasA HOHBI B AU (Y3NOHHOM CJ10€) NPEBBILIAET YHCIIO TTOJTOKHUTENb-
HbIX, NOITOMY YacTHLA UMEET OTPULIATENbHBIH 3apsA.

BenuunHa 3apAa0B MPONOPLUUOHATBLHA JNEKTPOKUHETUYECKOMY MOTEH-
LMaJy ¥ OMpefensieTcs pa3HHLEH MeX 1y 4HMCIOM 3apsiioB Y HaCTHLbLI M Y Tpa-
Hynel. Yem Gonbiue auddy3vonnslil cnoii, TeM Bblie 3apaj yactvusl. Boo6-
ILE, YUCAO MOJIONUTENBHBIX ¥ OTPULIATENIBHBIX 3apANO0B B MULIENIE OAMHAKO-
BO, T.€. OHa SBJNSETCA MEKTPHUYECKH HelTpasbHON. Huddy3noHHsI cioii vo-
HOB W, COOTBETCTBEHHO, Y1EKTPOKUHETHYECKHH NMOTEHLMAN NOABJIAIOTCS TOJIb-
KO BO BJIaXHOI cpelle, HanpUMep B CYCIEH3UAX, CHIPbIX (JOPMOBOYHBIX CMe-
cax. Ecnu cMech BBICHIXAET, TO UOHBI AU (DY3HOHHOTO CIIOS TIEPEXOAAT B He-
FO/IBWXKHBHA C10it, a conpuKacaloUecs YacTHIIbl MOTYT COEIMHUTLCA APYT C
JpYroM.

Bopa, copepxaiasics B KOJUIOWAHBIX CHCTEMaX, MOAPA3/IENseTcst Ha CBO-
GoaHy0 U cBA3zaHHyl0. CBA3aHHas BOJA, B CBOIO OYEpE/b, AEIUTCA Ha MPOYHO-
CBA3AHHYIO W PBIXJIOCBA3aHHY0. [TpouHOCBsI3aHHas BOJa — 3TO THIPOCKOIIMYE-
CKas ¥ MakCHMMaJTbHas FUrpockonuyeckas Boja. ['Mrpockonuueckas Boja — 3To
BOJIa, KOTOpas YAEPXKUBAETCHA BO3MYIIHO-CYXOi CMECHIO, OHA MOXET ObITh yja-
JieHa TOJIbKO MyTeM AJIMTENILHON BbIAEPKKH NpH Temnepatype 105 °C, a ee co-
IepXXaHHe 3aBUCUT OT BNAXKHOCTH BO3yXa. MakcHMallbHas FMrpocKonMyecKas
BOZA — 3TO BOJia, KOTOPas NOMIOILAETCS PU OTHOCUTENBHOMN BIQXHOCTH aTMO-
cepst okono 96 %. KonuuecTBo MakcMMaIbHOH TMIPOCKOTIMYECKOH BOJBI 3a-
BHICHT OT pa3Mepa 4acTULll, XMMHYECKOr0 1 MUHEPAJIOTHYECKOTO COCTaBa, KOIH-
4€CTBa M COCTaBa MOIIOLIEHHBIX KATHOHOB H COAEPIKALLMXCA CONE.
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TonmuHsa NIeHKH NPOYHO CBA3AHHOM (OPHEHTHPOBAHHOM MK a1cOpOKpO-
BAHHOM) BOABI Ha MOBEPXHOCTH YacTHLL (KOJIOMAOB) cocTaBnseT 12,5 Hm, uto
cooTBETCTBYET 4...10 MONEKYAAPHBIM C10AM. Paayyc MONeEKynt BOMbI (1010~
BMHA PACCTOSHMS Mexay Gnikaitiinmy monekynamn) coctasnset 0,14 M. V
HATPUEBOTO MOHTMOPHIIJIOHHTA NJIEHKA OPUEHTUPOBAHHOM| BO/Ibl MOXKET JOCTH-
ratb 10 HM, T.€. 35...40 MONEKYJAPHBIX CIIOEB, @ Y KaIbLMEBOrO OHA paBHa
auws 1,5 HM.

[TpuTskeHHe BOABI MOBEPXHOCTHBIMKM MOJIEKYJIAMM 4aCTHIL BbI3bIBACTCH
cunamu Banpep-Baansca. Ha puc. 1.19 npeactasneHo pacrnosioxeHue moie-
KYJ1 BOAbl BOJIM3U NMOBEPXHOCTH KOJUTOHIOB H HOHOB.

AN

! 1 )
@ Db V>
Tag, 1" 4 270
Qqq,qqqquéqvpv

At>(>(>’l>l>l>; dv:d J
R BT T g e

W

A
A
A
A
i\
4
42
A
qd
D
A

NN
%
i
A -V
iy,
\Y)
Aa‘sﬂg
prq
ZVV v

XN
®
y

Y
¥-
I
75
q

D
Y

NN
z
Yy
I--

I1 C
@1 o002 B3

Puc. 1.19. PacnoJioxcenne MoJiexyJ BoAbl
HA NOBEPXHOCTH KOJWVIOHAHBIX 4ACTHIL:
[ — rurpockonuueckas Boaa; MI™ — MakCHManbHas rTUrpoCKONHYECKas;
I1 - npounoces3annas; P — peixnocesszannas; C — caobonuas;
] — NOTJIOUIEHHBIC KATHOHBI; 2 — aHUOHbI U KATUOHbI CONCH;
3 -~ MoJIeKy bl BOABI
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Morexynbl BOAbI HENOCPEACTBEHHO Y MOBEPXHOCTH pacroJfiaraioTcs
CTPOTO OPHEHTHUPOBAHHO, NMpPU 3TOM 4eM Gonblie OTAMCCOLMUPOBAHHBIX Ka-
THOHOB, TeM OoJiblile rUApaTaLms. BTopoit cnoit coCTOMT U3 XOpOLIO OPUEH-
THPOBAHHBIX MOJIEKYJ, U YaCTHYHO U3 cNabo OPHEHTHUPOBAHHBIX, YTO OOBAC-
HAETCA ociabneHueM AeHCTBUA CHNl MPUTSHKeHHS. CTpOrol rpaHHLbl MEXay
IEPBLIM M BTOPBIM CIIOAMH HET.

Tpetnit cnoit Takxke COAEPKUT OPUEHTHPOBAHHBIE MONEKY/IbI, HO OPUEH-
TallMg WX MeHee cTpora. PeixnocBa3aHHas Boja o0pa3yeT BOAHBINA ciloi mo-
BEpX NPOYHOCBA3AHHON BOJLI U YAEpKUBaeTcs ciabee, UeM MPOYHOCBA3AHHAS
Boja. [TpuseneHunie GU3HKO-XMMHUECKHE NMPEACTABIEHHA XOPOWO 00BACHS-
10T PAZ APOLECCOB, NPOUCXORAIIMX NPH H3TOTOBIEHHH TUTEHHEBIX BOpM.

B cycnensuu (rJIMHUCTOM WM OEHTOHUTOBOH) CIAMMAHWE B arperartbl
00ycoBaeHO BaHAEP-BAATBCOBBIMH CHJIAMH MPUTAKEHUS MOJIEKYJT NOBEPXHO-
CTH 4aCTHU. OTH cHJIbI 6blCTp0 YMEHBIIAYOTCA € YAAJNCHUEM YacTHLl ApYr OT
npyra (HanpuMep, B pazbaBieHHbIX cycrieH3usax). s cinunanus Heobxoaumo
PACCTOAHME MEXAY 4acTHLAMHU TIOpsika THICAUHBIX JoNeH MHKpoHa. DTOMY
NPEeNATCTBYIOT MOHHBIC M MONEKYNAPHBIE CIOM HA MOBEPXHOCTH YacCTHL, KO-
Topble 00MaNaloT pacKIUHUBAOILMM JAeHcTBUEM. B yClOBMAX BBICOKON KOH-
LEHTPALMK HaCcTUIB! CYCMEH3MH OKa3blBAlOT APYr Ha Apyra 3Ha4MTE/IbHbIE
KOHTAKTHbIE J1aBJICHUA, B PE3YJbTaTe YEro HOHHbIE K MOJIEKYNIAPHBIE CIOU HE
MOrYT BOCTaTOuHO 3((PEKTUBHO 3aLUMUIATh HaCTHLLI OT ciaunaHug. [pu atom
obpazyroTcs xoarynsuuonHsie (no knaccudukauuu I1.A. Pebunpepa [22])
cTpyKTYps! (puc. 1.20).

Takye CTPYKTYpPBl XapakTepHbl s TUIOXOTEKYYHX GEHTOHHMTOBBIX CyC-
neHsuit, XoTa 4acTULB! AdcrepcHOM ¢a3bl B KOAryJSLUHOHHBIX CTPYKTYpax M
COXPAHSAIOT M3BECTHYIO CAMOCTOATENILHOCTb, OJHAKO CTPYKTYpHPOBAaHHE CHC-
TEMBbI IPUBOAMT K 0oJiee BHICOKMM 3HA4YEHHEM IpeleSbHOIO HAaNmpsKeHHs
capura. CKOpOCTb PAacCiOeHMs TaKUX CHCTEM ABiserca (yHKUMEH CTPYKTYp-
HOM MPOYHOCTH, KOTOpas B GOJBIIOH CTENEHH 3aBUCHT OT 0OBEMHOrO cojep-

KaHus AucnepcHoit dassl.

>o 7 S\

1 2 3

Puc. 1.20. Buabl KOHTAKTOB B AHCTIEPCHBIX CTPYKTYpax:
1 — xoarynsuuoHusie; 2 — To4euHsle; 3 — dazopsie
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YacTHupt
KBapLEBOTO
mmecka

Yactutipl
OeHToHHNTA

Puc. 1.21. MocTHKOBBIE CBA3H MeKAY YacTHLaMu GeHTORNTA B KBapUa

ToueuHsle H (azoBble CTPYKTYpPhl, B IPOTUBOTONOXKHOCTD KOAryJIALMOH-
HBIM, ABJIIOTCA (MKCHPOBAHHBIMM W MOTrYT 00pa3oBaThCa mpy (GOpMHUPOBa-
HUM MPOYHOCTH CMeCeil B ChIPBIX U BRICYIIIHBAGMBIX WM CTIEKAaeMbIX (opMax.

C y4eTOM H3JIOKEHHBIX TPEACTABNCHUH MOXHO HECKOJIBKO MO-HHOMY
HOAOWTH K OOBACHEHMIO H3BECTHOrO JACHCTBHS MOCTHKOBBIX CBf3edl Mo
JI. BeHeury, a UMEHHO He "OEHTOHHT — MOCTHMKOBas CBA3b — OEHTOHHMT", a
"GEHTOHHT — MOCTHKOBAs CBA3b — KBaplieBOe 3epHO”, 4To Gosee COOTBETCTBY-
eT MexaHusMy (OPMHpOBAHUA NPOYHOCTU CHIPHIX MECYAHO-OEHTOHUTOBBIX
¢dopm (puc. 1.21).
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Ho 1 npy 3T0#l BEPCHH MOCTHKOBBIX CBA3EH KaueCTBO NPUMEHAEMOM BO-
Abl 1na GOpMOBOYHBIX CMeceif ROMKHO CTPOro KOHTponuposathed. Tak,
AHMOHBI XJIOpa OOBIYHOM MOBapeHHOH CONM, NONAAas B UHTEPMHUUEIUIPHYIO
30Hy, HapylHAOT OPUEHTALMIO Aurnone# Bomwl (cM. puc. 1.21) W CHHXKAOT
IpouHOCTL (POPMOBOYHOM CMECH B 30HE KOHJIEHCauuM Biard. [ins nosbiie-
HUS KAYECTBA MJIM M3MEHEHUs CBOMCTB BOABI NMPUMEHSIOT Pa3/IMUHbIE METOIbI
€e aKTMBALMH, B TOM YHC/IE CBA3aHHbIE C 0CODEHHOCTAMM CTPOEHHUSA MOJIEKYIb
BOJIBIL.

1.1.5.2. AKTHBaNMA BOAbI

B nocsneqnue roabl MOSBWIMCH CBEAECHUSA O NPHMMEHEHUH aKTHBMPOBAH-
HOM BOIBI B PazIMYHBIX TEXHOJNOTHUYECKUX mpoueccax. Ilpu u3roToBneHUM
KepaMUYecKUX (GOPM 110 BHIIUIaBAAEMbIM MOJIeNaM nipeanaraetcs [7] pasbas-
NSTb JKKAKOE CTEKNIO BOJOHM, MOABEPTrHYTOH 3JEKTPONMTHUECKOH aKTHBALUM.
B sony npensaputensHo Beoaar 0,01...0,1 % (mac.) xnopuga Hatpus, 3alu-
BAIOT €€ B yCTPONCTBO, CXeMa KOTOPOTO MoKasaHa Ha puc. 1.22, ¥ noasepratoT
3EKTPONUTHUECKON aKTHBALUH B TEYEHHE 5...25 MHH MNPH BEIMYMHE MOCTO-
sHHOro Toka 1...10 A i HanpsbxkeHun 6...60 B.

Tox nomsoautcs uepes rpaduroBsle dnekTpoabl /. Ilpyn 3TOM Ha Katoae
BbIAENsAETCA ra3oo6pasubiii Hy, a Ha anone Cl, u O,. Mem6pana 2 u3 GpeseHra
pasfiensieT eMKOCTh Ha CeKLMU A M B, MpensTcTBys CMELIMBAHMIO KAaTORHOM
W aHonHO#M Bompl. Y KaToAa HaKarmiuBatOTCA MOHBI H+, U Boja npuoGpeTaer

7
—L:j:] dZ
+ n
=1
N —H =
] A B Y/
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N——H=—1
i

Puc. 1.22. CxeMa yCTAHOBKH /11 JIEKTPOAHTHHECKO#H AKTUBALUY
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notexudan, pasueiit 8§00...1200 MB, a y aHona 3nekTpoaHbli NOTEHUMaN CO-
crapnser (—800) ... (~1200) mB. O0biyHas TexHuueckas Boja ¢ pH = 7 umeer
norenuman 120...200 MB. Takum o0pa3om, B JaHHOM Cilyyae CTefleHb aKTH-
BallMH BOJbl OIIEHUBAETCA MO IEKTPOJHOMY HOTeHLMany. XOTA NpH JaHHOM
cnocofe aKTHBAlUMK MPOHUCXOMUT TaKke U3MeHeHue U pH Boapl, 0OHako olie-
HHMBaTh CTENEHb aKTHBALIMKM 110 3TOMY NOKa3aTeNO0 HENb3s, TaK KaK MOHHUKe-
HUE WM yBEJIMYeHHe MoKa3zaTels BOJOPOAHBIX MOHOB BoAs! (pH) mytem no-
OaBNeHHs KUCNOTH! WIH IEJ0YH He MPHBOJMT K 3aMETHOMY U3MEHEHHIO DJIEK-
TPOIHOTO MOTCHLMANIA.

Boja, nonyyaemas B cekuusax A u B, ucnons3yercs Ans nMpUroToBICHHA
KHUAKOCTEKONBHOTO CBA3YIOILEro NP W3rOTOBJIEHUH kepaMHueckux ¢opm no
BBITLIABJIAEMBIM MoJIensaM. B kauecTBe HarojHHUTENS CYCTIEH3MH UCIOb30Ba-
1Y meteBHAHbL kBapn Mapku KI1-3. Baskocts cycnensun no B3-4 cocrasis-
eT 35...40 ¢. YeTblpexcaolinbie 06pa3upbl (3aKperisaauch B BOAHOM pacTBOpE
ATIOMOXJIOPHAA TIIOTHOCTBIO 1,27 r/cM®) ucrbiThiBany Ha u3rub npu 900 °C.
IpuMeHeHe aKTHBHPOBAaHHON BOABI no3onseT Ha 15...60 % mnoswiCcHTH
NPOYHOCTL 00Pa3LIOB B ropA4YeM COCTOSHUHU, CHU3UThL Opak CTaNbHbIX OTIUBOK
¢ 6,3 10 3,5 %.

B kHAKHUX CaMOTBEPICIOWMX CMECHX Ha OCHOBE TEXHMYECKHX JIMIHO-
cynbhoHaTOB B KauecTBe OTBEPAMTENS MCHONb3yeTcd OUXpoMaT Kajus € J0-
6askoit consaHoi U oprodochopHoii kucroT. Hekmouenre yKasaHHbIX KHCAOT
H3 COCTaBa CMECH MOKeT ObITh 06ecnedeHo 3a CUET HCHOJIb30BAHHUA IIEKTPO-
XUMMYECKH aKTHBHUPOBaHHOM Boabl ¢ rokasareneM pH 1,2...1,4 [26]. Onek-
TPOXMMHUYECKAs aKTHBALMS OCYIIECTBIAETCA B AHOHOH KaMepe AuadparMeH-
HOTO 2NIEKTPOJIH3EPA NP BeJMUKMHE NOCTOAHHOro Toka 1...10 A 1 Hanpske-
HUH 6...60 B no moctmkenus pH 1,2...1,4 n penokc-nmorenuuana 800...
900 mB. Bpesenne B cMech aKTHBUPOBAHHOW BOJbI MO3BOJIAET CO3AaTh HEOG-
XOAMMYIO KHCITYIO CPefly JUIs yCKOPEHHs TIpoliecca OKHCIEH!S IMTHOCYyb(o-
HaTa GuxpoMaTaMu.

Hcnonb3oBanye akTHBHPOBAHHOM BOAbI He TpeOyeT NpUMEHEHHS CTELH-
IbHBIX HEKOPPOIUPYIOLINX MaTepHaTIoB U 00OpYNOBaHHA, YJIy4lllaeT CaHH-
TAPHO-TUrHEHHYECKHE YCIOBUS TPYLa.

Cocra *nakoil camoTsepjetolieil cMecH, % (Mac.): TEXHUYECKUH nur-
HocyandoHar (rotHocthio 1,16...1,18 r/em®) 5,5...6,5; OGuxpomar xanus
0,42...0,45, nepmanranar kaaua 0,05...0,06, 21eKTPOXMMHYECKH aAKTHBUPO-
BaHHas Boja (¢ nokasateneM pH 1,2...1,4) 2,4...2,8, ordHeynopHslii 3epHH-
CTbIi MaTepuall Ha OCHOBE KPEMHE3EMa — OCTAILHOE.

[TpH M3rOTOBNIEHUH OTIIMBOK W3 LIBETHbIX W 6/aropofHBIX CIUIABOB HC-
MONB3YIOT HAIMBHBIE CMECH Ha OCHOBe rurca. BaxHoii npobnemoi mpu mosy-
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4YeHWH 3THUX CMecell ABJIAETCA NOBBIINEHNE TEKYIECTH H 3aMEJICHHE CKOPOCTH
OTBEPXK/IEHNS BHICOKONPOYHBIX COPTOB THIICA MPU COXpaHEHHH TpeOyemoH
Npo4HOCTH. JUist pelieHNs yka3saHHOH Mpo0ieMbl MPeaokeHo [26] mna 3a-
TROPEHUS THIICAa WMCMOJH30BaTh BOJY, NMPENBAPUTENLHO AKTUBUPOBAHHYIO B
30HE MOJIOKHTENBHOTO 3JIEKTPOAa YHUMOMIPHOro eKTpoakTHBaTopa a0 pH
2,5...2,8. Takas Boma crocoOCTBYET CHWXEHHIO PAacTBOPUMOCTH [HICa-
MONYTHApPATa U TEM CaMbIM 3aME/ICHIIO MIPOlECcca ero CXBaThIBAHUA, a TAKKE
HEWTpanu3yeT IIEeJOYHbIe OKHCIBI, TMPHCYTCTBYIOWIME B BHMAE MPHUMeEceH B
KPEMHE3¢MHCTOM HaIOJIHHTENE.

CoueTtaHue TUrHoCcy Ib)OHATOB, NPUCYTCTBYIOIMX B HAMBHONK cMecH, C
aKTMBHPOBaHHOW BOION naeT 3hdexT NIacTUGULMPOBAHUA U PaAIKIKECHHUSA
cycnensun, 4T0 ofecneyuBaeT CHHXKEHHE BOAOMOTPEOHOCTH CMecH 10
0,33...0,37 n/Kr mp¥ OQHOBPEMEHHOM MOBBLIILEHHM MAcCOBOW [0MH Tunca B
cyxoil cocrasnstoweit 10 23...25 %. 3aTBepaeBaHue OpM NPOUCXOIHUT B Te-
yeHue 22...29 mus. Kpome Toro, akTMBUpOBaHHas BOJa ABJIACTCA AJA JIATHO-
cynbpoHaTOB IPGHEKTHBHBIM NEHOTACHTENEM, YTO YMEHBIIAET BO3/lyXOBOBJIE-
YeHUe B cMech, obecneunBas yayulleHHe YUCTOThI OBEPXHOCTH OTIUBOK.

OnTuMalbHBI COCTAaB HalMBHOH cMecH, % (Mac.): rumc o-mMoaudu-
kauun 13...18; xuakuit xoHueHTpaT nurHocynbdonaros 0,1...0,4; Bona,
Mpe/iBapuTebHO AKTHBHPOBAHHASA B YHMIIOJSPHOM 3JIEKTPOAKTUBATOPE 10
pH 2,5...2,8, 25...27; HanosnHuTeNs (MHac, KBapll, KpUCTAbO/IUT MOPOLIKO-
o0pasHble) — OCTaNlbHOE.

U3BecTHa [26] MarauTHas o6paGoTKa BOAbI U CYCIEH3UH B yC/IOBHsAX pabo-
Thl aBTOMaTHUecKoH nuHuy. O6paboTka OCYLIECTBIANACh B YCTPOHCTBE C MOCTO-
AHHBIMM MATHUTAMH, CO3JAIOIMMH MarHuTHY10 uHaykuwo 0,17...0,34 Tn. Ot-
MeueHO yiyullieHne GopMyeMocTH, IPPEKTUBHOCTH CMELIMBAHUA W KaueCTBa
NOBEPXHOCTH OTIMUBOK, @ TAKKE MNOBbILICHHE MPOUHOCTH CMECH HA pacTmxe-
HHE, YTO MO3BOJINIIO CHU3HMThL COlepxaHue GEHTOHUTA B cMecH Ha 30 %.

1.1.6. ONTUMH3ALUS KOHTPOJISI KayecTBa (POPMOBOUHBIX MATEPHAIOB

OueBUAHO, YTO MHOTME NapaMeTpbl, XapaKTepH3yIOlIMe Kak CBOWCTBA
HCXOHBIX MaTEpHAoB, TaK M CBOMCTBA GOPMOBOUHBIX cMeceH, MOryT GbITh
B3aHMO3aBUCHMBI, MOITOMY YCTAHOBJIEHHE ONTUMAJLHOTO KOJMYECTBA KOH-
TPONMpYEMBIX MOKa3aTenel kauecTsa ABNAETCA BaXHOH NMpakTHYeCcko# 3aja-
yeil. ONHAM M3 cnocoGOB ONpeeneH!s ONTUMATBHOIO KONMYECTBa NoKa3aTe-
fel, MOMNEXAUIMX KOHTPOJIO, SBNAETCS METOJ KOPPENALHMOHHOTO aHau3a
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3aBHCHMOCTH MOKXa3aTe/ledl KauecTBa NO 3HaYeHUAM kod(pdHUMEHTOB NapHoii
KOPpeSISLuH MEXAY OTAENbHBIMHU NOKAa3aTeNIMU KauecTBa npoayKuuu [23].

OntuManbHOe KOJTHYECTBO T0Ka3aTeNeil J0MKHO OTBEYATh CAEAYIOMHM
TpeGoBaHHUAM:

OTpaXaTh OCHOBHBIE XapaKTEPHCTHKM KauecTBa MPOAYKIHUY;

rapaHTHpOBaTh KA4€CTBO MPOLYKLMH NO BCEM MOKA3aTeIsM B COOTBETCT-
BUU C TPEOOBAHMAMU HOPMATHBHO-TEXHUUYECKOHN A0KYMEHTALIMM;

00eCneynTh CHMKEHHE 3aTPAT Ha OCYLUECTBJEHHE TEXHMYECKOTO KOH-
TPOJIS.

3Ha4eHus ToKasaTeslel KauecTBa, 3aBUCHMbIX OT OMNpee/iseMbIX M0Ka3a-
TeER, MOryT KOHTPOJIMPOBATBCA KOCBEHHBIM MyTEM MO rpadykaM 3aBHCHMO-
CTH.

OcHoBo#t ana onpesenenus ko3hGUUUEHTOB MAPHON KOPPENALMH Cly-
XKaT CTAaTUCTMUECKUE JaHHbIE NTOKasaTes el kauecTBa NPoAYKLHH.

CraTUCTHUECKHE JaHHBIE NTOKa3aTeNeld KayecTBa NPeacTaBIsIoTCa B BUE
MaTpULbl

T Y

y2l YZZ YZ/t
Y: y}l Y}Z y}k ’

Vo Ve o Yy

rae Y — uccnenyemble MokasaTeny KadecTBa; k — YHCIO Onpefie/IseMbIX M0Ka-
3areNieil; 1 — YUCJI0 UCCNENOBAHHBIX NAPTHIA.

Kaxnas cTpoka MaTpHilbl — 3TO pe3yNbTaT aHaJIW30B OJHON MApTHU 10
BCEM MOKa3arTessM, a KaXAbli cronbeu — pesynbTaT BCeX ONpeAcsieHHi no
OJIHOMY IOKa3aTello.

Jlns onpeaeneHus 3HaueHus koddduuneHTa NapHoii Koppensuuy ese-
€000pa3Ho MMETb CTATUCTHYECKHE AAaHHbIE He MeHee SO mapTHH NpoayKUMH
(n 2 50). KonnuecTBo MapTuii onpeaenseT TOUYHOCTh NMOJNYYAEMbIX pe3ysibTa-
ToB. Ha ocHOBaHMM NaHHBIX MaTpuilbl Y PacCUMTHLIBAIOTCH CTATHCTHYECKUE
XapaKTEPHCTHUKH.

CpenHss apudmMeTHUecKas

>,
A
N

rac Y, — HHCJIEHHOE 3HAYCHHE OTACILHOIO NnoKasaress KauecTsa NpoayKUMnH.
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Cpe;mee KBaApaTHYE€CKOE OTKJIOHCHUE

rae Y 1 Yy, — nokasatesnu KauecTBa, MEXAy KOTOPbIMH OMNPENENSeTCss Kop-
penslUMOHHas 3aBUCHMOCTb; Y,_, H Y, | — COOTBETCTBEHHO WX CpEAHe-

apuMeTHYECKHE 3HAUCHUA.

Koaduunent napHoit koppensiyu MoxeT NPHHAMATh Jto0ble 3HaUeHHs
oT —1 o +1, mpu 3TOM pasnuive B 3HAKE OfIPEAEIAET HANPABICHHE 3ABHUCH-
MOCTH — npaMoe uiu obpatHoe. IIpu pacueTe CTATUCTHYECKUX JAHHBIX NpH-
HUMaeTcs, UTo MX pacnpejieNeHue BIM3Ko K HOpMaabHOMY (IIpH HEOOGXOMUMO-
CTH OHO TIPOBEPAETCA).

[MonyueHHsie ko3(GULUMEHTH NApHON KOPPENALMK NPEACTABIAIOTCA
TaKXe B BHAE MaTPHILIbI THIA:

Y, Y, Y3 D S Yy
Y] X Y2 7123 oo Fimens r,yk
h = O ST B
Nk e X 1T 2m 2k
Y3 X AT R 3k
" Yk X -

MHTepnipeTaiusio sHaueHuit 1,  ,  MOKHO NPEICTABUTE B ClEAYIOLIEM

BUIE!
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3nauenme koddduumenra JInueiinas cB43b
+1,0 CunnHas npsamas cBs3b
+0,5 Cnabas npsimas CBA3b
0,0 Hert cBa3u
0,5 Cnaas obpaTHas cBa3b
-1,0 CunbHas oOpaTHas cBA3b

W3 naHHBIX MaTpHLIBI T, BoIOUpaIOT k03 dULHEeHTB MApHO Kop-

KTk
penAuyK, KOTophle Mo abCOMOTHOM BENMYMHE NPEBBILIAIOT 3HAYCHUE NMOpora
3HauuMocTH. [Ipu BBIGOpKe CTATUCTHHYECKUX AAaHHBIX He MeHee 50 mapruii
npejsiaraeTcs Mopor 3HauuMoctH 0,6, Tak Kak B JIaHHOM ciydae ¢ Oosbiueli
YBEPEHHOCTBIO MOKHO YTBEPXIATh, 9TO MEXY MOKa3aTeJAiMH KauecTsa Cy-
uieCTBYeT JIHHEIHAg PyHKUNOHANbLHASA CBA3b.

[lo pe3ynbrataM MCC/CI0BaHMA 3HAYUMOCTH KOO((UUMEHTOB MapHOit kop-
peNAILIMK CTPOUTCS rpad), Tie BEpUIMHbI 03HAYAIOT COOTBETCTBYIOLIKE MOKa3aTeNM
KA4ecTBa, 4 TMHUM CBA3M MEX/y BepIIMHAMM MOKa3blBAlOT B3aMMOCBA3b [10Ka3a-
Teneit Mexcay coboil. Ecin 3Hadenne koddHUMEHTa NapHOi KOppetsuuu o

abCOMIOTHON BEMYMHE BBlIE TIOPOTa 3HAYUMOCTH, T.€. fy v | > 106/, 10

BEPLIMHbI COEAMHAIOTCS PSAMO# IMHKEM, €CIIM HIDKE — JIHHKSA CBS3H OTCYTCTBYET.

M3 3aBUCMMBIX NoKasaTesell 1y KOHTpONS BbIOUPAOT TOT, KOTOPBIA
MMeeT: MUHHMAJIbHbIE MaTepuasibtble 3aTpaThl; MUHUMAJIbHOE BpEMs Ha Mpo-
BeJIeHHE aHanu3a; Gosee TOUHYIO M HaIEXKHYIO METOAKKY.

TMokasaTeny, He UMEIOILHE CBS3M ¢ APYTHMH T0KA3aTelAMH, JOJDKHBI OTIpe/ie-
JIATHCA O0A3ATENBHO 10 COOTBETCTBYFOLUMM METOAUKAM.

I'paduky 3aBHCUMOCTH NOKa3aTeNeil CTPOATCA M0 CTATHCTHYCCKHUM J1aH-
HbIM, KOTOpblE NPYMEHSUTHCEL NMPH pacueTe kodhduiuenta napHoi koppens-
UHH, UCXO/% U3 YPABHEHHSA

Y, = By + ByYy,

rae B,, By — k0ohdULHMEHTBI perpeccun, KOTOPbIE PaCCUUTBIBAKOTCA METOAOM
HaMMEHBLIMX KBAAPATOB; Yy — 3HAYEHHE NOKa3aTells, ONPECICHHOE aHaIUTH-
YECKMM METOIOM; Y, — MOKa3aTeNb KauecTBa, OMpE/C/IAeMbli pacuETHbHIM
TyTeM.
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[MpaBunbHOCTL NMOcTpoeHMs rpadukos nposepsercs no 10...20 nocnenyro-
MM NapTUAM. 3TH NApTHH GHATM3UPYIOTCA 0 BCEM TMOKA3aTENsM, a 3aBHCHMBbIE
MexIy coboil mokasarenn, KpOME TOrO, OMpelensoTcs 10 rpadgHkaM 3aBUCHMO-
creil. PacueTHble M (haKTHUECKHE Pe3y/bTaThl AaHATHU3MPYIOTCH, T.€. ONpenenseTcs
pa3sHULA B 3HAYCHHAX AY = Yy — Y, cpennue apudmeTHieckye GakTHYeCKHX M pac-

YETHBIX JAHHbIX
n n
RN 2.
v, = =l S
¢ n P n

U CpEAHEE KBAApaTHYECKOE OTKJIOHEHUE

IMonyuennbie nauubie (¥ , 6) cpaBHUBAIOTCS ¢ OWIMOKOMH, HOMyCKaeMoi
MO METOIMKE ONpeJeNIeHrHs PacCMarpUBaeMoro NoKasaTeNs: eCiiM OHM He Ipe-
BBIIAIOT PAacXOXAEHUS C METOAMKOH, TO TakoH rpadMk NpHHUMaETcs Ui
koHTpons. B npoTuBHOM ciyyae npoBoauTcs cOOp AOMOAHMTENbLHBIX CTATH-
CTHYECKHMX JIAaHHBIX U BHOBb PacCUMTBIBAETCS KOIDGULMEHT NapHoit koppess-
LW 4 cTpouTcs rpadvK 3aBUCUMOCTH MO0 3TOT NoKa3atesb ONpeaesseTca He
10 rpaMKy 3aBUCHMOCTH, a 110 COOTBETCTBYIOLLEH METOMUKE.

CokpalleH’e HMCNIa KOHTPOJIMpYEMBIX I[OKa3aTeneil KauecTBa AOMIXKHO
ObITh COTJIACOBaHO ¢ NOTpebuTeneM npoaykuuu. M3rorosurtens 06s3aH rapan-
THPOBaTh COOTBETCTBUE BCEX MoOKasaTesell NpeabABIieMbIM TpeOOBaHUAM U B
NacropTe Ha NPOAYKLHIO YKa3blBaTh 3HaYEHUS BceX TpeOyeMbIX nokaszarteneii
HE3aBHCUMO OT TOTO, OTIPEAEAAIOTCA OHU 110 METOAMKAM WU 1O rpagukaM.

[lpy M3MEHEHNH TEXHOJIOTHYECKOr0 MPOLECCAa MIM CMEHE I0CTaBIINKA
MCXOAHBIX MaTepHaioB HEOOXOAUMO B TEYEHHE MECALA NMPOBOAMTH aHANU3
BCEX MOKa3aTelnel KayecTsa ¢ TeM, 4ToObl YOEAHUTBCA, YTO 3TH U3MEHEHHS He
HapyLIUAM 3aBHCUMOCTH NOKa3aTesiedl kauecTsa Apyr oT apyra. B kaxaom
KOHKPETHOM CJIyyae MpPOAOJDKHUTENIBbHOCT KOHTPONIBHBIX AHANN30B MOXET
yCTaHaBJIMBaTbCA UHOM. He pexe oaHoro pasa B roa HeoOXoAMMO aHATU3UPO-
BaTh BCE MOKA3aTeNM KayecTBa AN MOATBEPXKAECHHA YCTAHOBJIEHHBIX 3aBUCH-
MocTei.



9 Inasa 1. IECUAHO-TJIMHUCTBIE CMECH (I1I'C)

1.37. MaTpuua ko3¢dpuunenToB napHoif Koppeaauuu

Y, Y, Y3 Y, Ys Ys Y7 Ys
v, | x | 00511 | 01665 | 0,4651 | —0,0856 | ~02714 | 0,2431 0,2998
10 X 10,5575 | 00374 | —0,2038 | —0,5079 | 02766 | 02708
31 0 172 X 0,4056 | —0,7201 | —-0,5885 | 08269 | 0,7949
Ya| 12 0 172 X -0,2897 | -0,3723 | 0,4516 | 0,4060
Ys1 0 0 -1 0 X 0,3568 | —0,7686 |-0,7486
Yo O -1/2 ~1/2 0 0 X —-0,7033 |- 0,7080
;1 0 0 1 172 -1 -1 X 0,9840
Ya 1 O 0 i 172 -1 -1 1 X

Mpumeuanue. Y, - IpeAen NPOHHOCTH [PH CKATHU BO BIANKHOM COCTOAHUH;
Y, — npefen npoYHOCTH TIPH PaspLIBE B 30HE KOHACHCALMKM BIArk; Y; — BoJONOrI0-
menue; Y, — KOHUEHTpaLMA BOZOPOAHbIX HOoHOB (pH); ¥s — cozepxaHne KaTHOHOB
xanbLus; Ys — COAEPXaHHE KaTHOHOB MarHus; Y7 — COJiepKaHUe KAaTHOHOB HATPYA U
Kkamms; ¥g — KOAM4ECTBO akTHBMpytomero pearenta (Na,CO;).

Bo BHUMJIMTMAILL onucanHas MeTonuka Oblia MCIONB30BaHa JUiA
BLIACHEHUS B3aUMHOTO BAMAHUS Pa3/MUHBIX MapaMeTpoB GEHTOHHTA Ha Npoy-
HOCTh (POPMOBOYHOMH CMECH M OMPENENEHHS HEOOXOXMMbIX M JOCTATOUHBIX
METO/IOB KOHTPOJI OEHTOHHTOB.

13 naunbix MaTpunst (tabn. 1.37) crefyer, uto ko3(QduUMEHTb NapHo#
KOPpENAUMH UMEIOT TIIOCOBbIE ¥ MMHYCOBBIE 3HAUEHHs, ONpENCAIOUHe Ha-
TpaBlieHys M3y4aeMOii 3aBUCUMOCTH (NIPAMOE M1 obpartHoe).

HHTepnpeTUpy!oTCs 3HAYeHUA KOIPPHUUEHTOB CIEAYIOLINM obpazom:
seauuunsl oT +0,7 1o +1 n ot —0,7 no —1 cuuratorcs NUHEeHHON CUIILHOM Mps-
MOl UK oOpaTHOH CBA3BIO, @ BEIMUNHBL OT +0,4 mo +0,7 u ot —0,4 no 0,7 ~
nuHeiHoN cnaboii npamoii wiu obpaTHo# cBaA3bio. [lo pesynbTaTam Uccie10-
BAHMSA 3HAYMMOCTH K03(DHULMEHTOB OCTpoeH rpad (puc. 1.23), rie BepUIMHEI
03HAYAOT COOTBETCTBYIOMIHE TOKA3ATE/N KAaueCTBA aKTHBUPOBAHHBIX GEHTO-
HUTOBBIX MOPOIIKOB, 8 JIMHAM CBA3M MEXIY BEPUIMHAMH YKa3bIBAIOT Ha B3aH-
MOCBS3b TIOKa3aTeNel Mex Iy coboi.
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Puc. 1.23. I'pad xoppeasiuHOHHOI MATPHRb

JIns ONTHMHU3aUMH KOHTPOJIS KayecTBa MPUHAT Nopor 3HauuMocTd 0,4,
T.€. 3HA4EHHA KOIDPUUMEHTOB HIDKE NMOPOFra 3HAUUMOCTH YKa3blBalOT Ha OT-
CYTCTBHE JIHHUIt CBA3M, U B JIEBOI YaCTU MaTpHLIbl kO3QOHUUEHTOB OHH 3aMe-
HeHbl HyJteM. TaM xe cUIbHbIE cBA3M 0603HaueHs! 1, a cnabsie — 1/2.

JlaHHble B3aUMOCBsA3€EH NOKa3aTe/leH KaueCTBAa aKTHBUPOBAHHBIX MOpPOII-
KOB, NpejcTaBneHHbIe rpadoM (cM. puc. 1.23 ), 1al0T OCHOBAHHKE YTBEPK AT,
4YTO U3MEHEHHE COCTaBa OOMEHHBIX kaTHOHOB (Vs, Yy, ¥;) HaxoauTcs B (PyHK-
UMOHANLHOW CBA3H C KOJIMMECTBOM peareHra-aktHBartopa (Y;) M BOJOINOrIO0-
mienreM (13), NpyudeM, B OTHOUIEHUY KAaTHOHOB LIENOYHO-3EMENIBHBIX METall-
noB (Ys, ¥;) HMeeT MecTo cunbHas obpaTHas B3aMMocBa3b (—). Hannuue cra-
6ot IPAMOii B3aMMOCBS3H MEXAY BOJONOINOLIEHHEM (Y;) M NpeesioM npoy-
HOCTH TIpK pa3spbiBe B 30HE KOHAEHCALMHU Bnary (Y,) CBUAETENBCTBYET O BO3-
MOXHOCTH KOHTPOJISi KauecTBa aKTHBMPOBAHHOIO GEHTOHUTA MO MOOOMY U3
yKa3aHHbIX MoKaszaTeNeil. AHanorniHas GyHKLHOHaIbHAsA CBA3b NpeJnoara-
€T BO3MOXHOCTbh CYINTh 00 YPOBHE IPOYHOCTH NPU CXKATUH BO BIAXKHOM CO-
cTosHuH (V,) 10 KOHUEHTPAUMH BOJOPOAHBIX HOHOB (V).

Jlns onpejeneHHs CTETIEHW aKTHBALMM M KauyecTBA AKTHBMPOBAHHBIX
GEHTOHMTOBBIX MOPOIIKOB 00A3aTENHHOMY KOHTPONIO JOJKEH MOJBEPraThCs
nokasatens BogonornomeHus (Ys), NMeomuid CwibHble U cnabbie MpAMBIE U
o0parHbie B3aMMOCBA3M CO BCEMH HCCNEJOBaHHBIMU TApaMETPaMM KavecTBa
aKTMBHMPOBAHHOTO OEHTOHHTA, KpOME Npefena MPOYHOCTH TMPU CHKATHH BO

4 — 4064
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o, klla
> ; 40°\°
219V o
3,0 &
3,5 §
2,81 =
3,0 %
2.6 =
2,55
2,41 g
2,05
2.2

5 6 7 8
BononornolieHue, en.

Puc. 1.24. ®yHKUHOHAIBHASA 3ABUCHMOCTH MEKAY KOJIHUYECTBOM
AKTHBUPYIOLIET0 PEAreHTa, BOAONOTNOWEHHEM M NPOYHOCTLIO NPH Pa3pbiBe
B 30HE KOHAEHCALHM BJIATH

BIaXHOM COCTOAHMH. ClelyeT YUECTb, YTO NOKa3aTe/b BoAoNoromeHus (¥;)
HMEET CUALHYIO MPSIMYIO B3aUMOCBA3b C KOIMUECTBOM PEareHTa, BBOAUMOTO B
GeHTOHUT /IS aKTUBALMH, YTO NPENONpEAeseT CTporoe CobMoAeH e PexH-
MOB aKTHBALMM M TAPaHTUPYET KauyeCTBO aKTUBMUPOBAHHBIX OEHTOHHTOBBIX
MIOPOILIKOB.

st OTIepaTUBHONO KOHTPOJIS KaueCTBA aKTUBUPOBAHHBIX GEHTOHHTOBBIX
NOpOIKOB, BIMyckaeMblX JlallyKOBCKUM KOMOWHATOM, BbIOpaH rokasarenb
BOJONOIOMIEHHA, HMEIOIHI MaKCMMAIBbHOC KOIMYECTBO (YHKUHMOHAIBHBIX
cBA3El C APYTHMU MCCIIeJOBAHHBIMM NapaMeTPaMH, a TAKKe MoKa3aTeNb npe-
JieNna TMPOYHOCTH MPH CXKATHU BO BIAXHOM COCTOSHHH, UMEIOUM cnabyo
NPAMYIO B3aUMOCBA3b TOJBKO JIMIIL C MOKA3aTeNeM KOHLEHTPAlUK BOAOPOA-
HbIX HOHOB.

I'paduky 3aBUCHMOCTH MEXJy BBOAMMBIM B OCHTOHUT KOJMYECTBOM
peareHTa-akTHBaTopa, KO3(pGULUHUEHTOM BOAONOIIOLIEHNA H NPEAEIIOM MPOY-
HOCTH IpH Pa3pbIBE B 30HE KOHIEHCALIMY Bary NPUBEJCHL! Ha pUC. 1.24.
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Ha 6a3e cTaTHUCTHYECKUX NAHHbBIX, HCNOJIL3OBAHHBIX MPH pacyeTe Kod¢-
(UMUHEHTOB NapHOW KOPPETALMY, U HCXOMA M3 HIDKECIIEAYIOEro YpaBHEHUA
perpeccHu TpAMOM, MPEACTABNAETCS BO3MOXHLIM, BapbUpysl KOJHYECTBOM
aKTHBHMPYIOLIETO PEareHTa, BO31eliCTBOBATh Ha CTeNeHb U3MEHEHHUS ToKasare-
715 BOAOMOTNIOUIEHU aKTHBUPOBAHHOTO OeHTOHWTa | W, KaK CIEACTBHE, Ha

M3MEHEHHE €ro NMPOYHOCTH TPH paspblBE B 30HE KOHAEHCALMM Biard 2 (cM.
puc. 1.24):

v -7+ x -3,
oX

rae Y u X — nokasartesM KauecTBa, Mex 1y KOTOPbIMH OTpeeneHa KOppensaLln-
OHHast 3aBUCHMOCTb, ¥ 1 X — COOTBETCTBEHHO MX CpeIHEApU(METHIECKHE 3Ha-
ueHus; ¥ — kKo3QPULMEeHT NapHoi koppeniuuy; oY u o.X — cpeaHue KBaapaTu-
qeCKHe OTKIIOHEHUS.

Ipu BBEACHUU aKTHBUPYIOLIETO peareHTa B GEHTOHHUTOBYIO IJIHHY B KO-
nuvectse 2...4 % MOXHO MPOrHO3MPOBaTh NMpeje) NPOYHOCTH NMPH Pa3phiBe B
30HE KOHIEHCALUH BJIATH, UCTIONb3Ysd YpaBHEHHE

3,4445

Y, =26,82+0,5575 -
1,4609

(¥, — 6,67) =26,82 +1,3144 - (Y; — 6,67).

AHanornynsle rpadp! KOppENALHOHHBIX CBA3EH MOXHO NMOCTPOHTL C HC-
NoJb30BAHUEM APYTHX NOKazarTene#l CBOUCTB OEHTOHUTA, HanpUMeEp TEPMO-
CTOMKOCTH, COAEPKAHNA MOHTMOPHJJIOHHTA H T.A.

1.1.7. Iosiy4eHne 060raiieHHOro AKTHBHPOBAHHOI0 GEHTOHHTA
MOKPBIM c110coboM

1.1.7.1. Mokpoe oboraiiesne G6EHTOHHTOBOI'O Chipbfl

Jlns W3roTOBJICHWA OTBETCTBEHHBIX OTIIMBOK HA COBPEMEHHBIX aBTOMa-
THUYECKUX JIMHUAX TPEOYIOTCA BbICOKOKAaueCTBEHHbIE GOPMOBOYHBIE MaTepHa-
Jbl, B 4acTHOCTH GeHTOHUT. OHAKO 4acTO OEHTOHHMTOBHIE ITIKHLL B NPHPOI-
HOM BHJIE MMEIOT 3HAYMTEbHOE KOJIMUECTBO MOCTOPOHHHX NpUMECEH, TaKHX
KaK TeCoK, kapOoHaThl, OpraHHieckye BKJIIOYEHUR W APYTHe, KOTOphle pac-
TIpejesieHbl HePABHOMEPHO MO BceMy 00beMy ChIpbs B BHE OTAENBHBIX CKOM-
JIEHHIA. DT HETIMHUCTBIC BIJIFOYEHHS Pa3yO0XKHBAIOT ChipbE, CHHKAIOT Kaye-
CTBO TMOJYYaeMOro u3 Hero OCHTOHHTa, M COOTBETCTBEHHO Kau€CTBO
($OpMOBOUHBIX CMecel U OTIHBOK.

4%
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Jins ynydmenus kadecTBa GEHTOHUTOBOIO ChIPbsi NPUMEHSIOT MOKpbIH
cnocof pasiesieHns MOHTMOPHILIOHUTOBLIX (PaKkUMi OT NOCTOPOHHUX BKJIO-
yenud. TexHosoruyeckas cxema MPOM3BOACTBA 00OTalIEHHOrO OEHTOHMTA
NpeaycMaTpUBaeT Cieyolie ONepalui: 3aMauUBaHHE KOMOBOTO OEHTOHHUTA
B BOJIE IPH COOTHOLIEHUY TBepAoH a3kl K sxuakoi 1:2, BbaepikKa B TeUEHUE
cytok, npuroroienue 10...20 %-Ho# cycneH3uH NpH TILATEJIbHOM Nepeme-
HIMBAaHMY B JonacTHOH Metanke. [Jocie 3Toro cycnensusa nepeMemiuBaeTes 1
BBIJIEPXMBAETCS B OTCTOMHUKE, [l IPOVICXOAHUT BhlleleHue Hanbosnee Tke-
NBIX ¥ KpyNHbIX npuMecel. OkoHYaTeIbHAS OYMCTKA CYCNIEH3UH MPOU3BOAUT-
¢ B MMAPOUKKIOHAX WM LHEeHTpHYrax.

Haubonee BaxHoii onepaiyeit npu MOkpom oforauieHHH OEHTOHHTA 8-
JISeTCs CTYIEHWE OYUIIEHHOHN cycnen3un. CryllieHHe CyCTIEH3UH MOXET 0Cy-
HIECTBJIATLCS €CTECTBEHHBIM OTCTAUBAHMEM, OTCTauBaHWeM ¢ Jo6aBieHHEM
(GNOKYJISHTOB H IEHTPOOESKHBIM CNIOCOOOM.

EcTecTBeHHOE OTCTAMBAHHE, XOTA M 00ECIEUHBAET JOCTATOMHO BHICOKYIO
CTeNeHb CTYIEeHHA CYCIIeH3HH, TpeDyeT MHOTO BPEMEHH, YTO 3aTpyHsAeT Op-
raHM3aLMI0 HEMPEPHIBHOIO Mpoliecca 000ralieHus B MPOU3BOACTBEHHbIX YyC-
JIOBHSIX.

3HauNTENBHOE MOBBIUIEHHE CKOPOCTH OCENaHHs TBEpHOH (a3bl GEHTOHH-
TOBO# CYCINEH3UH MOXET BbITh 06eCcnedeHo myTeM NMPUMEHEHHS QIIOKYISHTOB
[19]. B xauecTBe GIOKYASHTOB UCTIONB3YIOT NOJIUIJIEKTPONUTSI — ONUMEPSI C
MOHOTEHHBIMH rpynnamu. JIo0aBka TaKMX BbICOKOMOJIEKYJIAPHBIX BEIECTB B
KonMuecTse 2...50 T Ha | M° OUMILAEMOI CYCTIEH3MM YCKOPSAET MPOLIECCh Koa-
TYJSUMAA W CEIMMEHTALUM, T.€. 3HAYMTENBHO COKpalljaeT BpeMs pacc/anBaHHs
CYCMEH3UU Ha OCAZ0K K OTCTOM.

[TonM3eXTPONUTEI TIOAPA3AEAOT Ha TOJMKMCIIOTHI, MOJNHOCHOBAHUA M
nosuamonutbl. TIpUMEPOM MPOCTPAHCTBEHHO CHUIMTHIX MOIMIIEKTPOJIHTOB
ABNSIOTCA MOHOOOMEHHbIE CMOJIBL. [{1s1 pacTBOPOB MOJHUIIEKTPOIUTOB Xapak-
TepHa 3aBUCUMOCTD BzkocTH oT pH cpenwt [1].

Haubonee pacnipocTpaHEHHbIM KOAryJlsHTOM ABNAETCS MOJTHAKPUIaMBJI
(TTAA), KOTODPBIH KUCIMOJIB3YETCA TAKKE NIPU OCBETICHHH CNMBHBIX BOJ Ha pe-
FeHEpPaLMOHHBIX YCTAHOBKAX B JINTCHHOM MPOU3BOACTBE, H aMUprok (AMD).

TTAA — 3To NIPOAYKT MOJHMEPH3ALMH MOHOAKpUIaMuIa, GyHKLUNOHAb-
upiMu rpynnaMiu [1AA asnstotes rpynnst CONH,.

AM® - 3710 cononuMep MeTakpuilaMuiaa M AWSTHIAMUHMETHIIMETaKpH-
nata. OyHKUMOHAIbHBIMU rpynnamu AM® asnstorcs CONH, : NPy B coot-
HomeHuu 0,75:0,25.
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Puc. 1.25. M3menenune o6nema ocaaka BO BpeMeHH AJIst HCXOAHOM
cycneH3uu u ¢ no6askoii 0,2 % ¢aoKyIsHTOB — NOIMAKPHIAMHAA H aMupJIOKa
ang cycneHsuii ¢ koHuentpanueii 6enronnra (B) 10, 20 u 30 %

Ha puc. 1.25 nokasaHo n3mMeHeHue oObeMa ocajka BO BPEMEHH ANs MC-
xonHo#t 20 %-Hoii cycnensun 6eHToHHUTa B 1U1s cycnensuii 10, 20 n 30 %-Hoit
KOHLIEHTPAaLMHU PH KCNOJIb30BaHUM B kauecTe driokynsaHTos [TAA u AM® B
xoauuectse 0,2 % comepxaHus GEHTOHUTA.

[NpuseneHHble AaHHBIE CBUIETENLCTBYIOT O TOM, YTO NPH KOHUEHTpaLMU-
Ax GeHTOHHTA B cycreH3uu 1o 20 % Gonee 3¢ hekTHBHBIM GIOKYNIHTOM £B-
asetca [TAA, a npy koHUEHTpaUMsAx Gentonurta 6onee 20 % nyqmune pesynb-
Tatel tMeeT AM®. Tlpu conepxannu 20 % 6eHToHHTa 2 PeKTHBHOCTL 060X
¢$nokynaHTOB ofMHakoBa. O4EBMAHO, YTO I Lenel MOKporo oborameHus
O€HTOHHTA XKeNaTeJbHO HMETh HoMee KOHLUEHTPHPOBAHHBIE CYCTIEH3HH.
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Puc. 1.26. 3aBucumocTs 00beMa CrymeHHo cyCneH3uH
OT BPEMEHH As palantiHoro coaepxanus (AM®)

OnTuManbHoe cofepxanve GaokynsHTa 8 cycnensun a1t AM® npuse-
AeHo Ha puc. 1.26.

C yBsenuueHHeM cosiepkaHus amuduioka B CyCMEH3UH 3 ¢eKTUBHOCTh
ero JeiicTBMA CHauana nosblmaeTca Ao cofepxanus 0,1 % k Gexronuty, a
3ateM cHibkaetcd. OOBACHAETCS 3TO TEM, YTO NMPH MaJIbIX KOHUEHTpaLUAX
AM® KOJNMUECTBO €ro MaKpOMOJIEKYJl OKa3bIBAETCsl HEAOCTATOYHbIM, 4TOObI
OXBATHTb BCE TBEP/bIE YACTHLbI CYCIEH3NH.

C ysenuuenneM KkoHueHTpaunt AM® j0CTHraeTCA ONTHMANBHOE €ro
colepXKaHue, KOTIa BCE HAacTHUbI TBEPAON (asbl CYCNEH3UH CBA3AHBI B OT-
JE/IbHBIE arperaThl, KOTOPblE MMEIOT BO3MOXHOCTb CBOGOJHO BbINANATh B
ocajok. [Ipu panbHedieM yBeaU4EHHH COAEPKAHNA AM® B cycrnieH3Mn Mak-
pomonexyibl AM® 06pasyloT CIUIOIIHYIO CETKY, KOTOpas 3aTpyAHACT OCE/a-
HUe CKOAry/IMpOBAHHBIX TBEPABIX YACTHLL, H 0ObEM BLINABLIEr0 OCAjka HauU-
HAeT YMEHbIIATLCA.

CxeMaTHUecKH ITOT MEXaHU3M KOoarylsuuu CyCrieH3un NpeACTaBlieH Ha
puc. 1.27 NPUMEHHTENBLHO K IKCIIEPUMEHTAIBHBIM 1aHHBIM, NPUBEICHHBIM Ha
puc. 1.26.
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Puc. 1.27. CxemaTuueckoe npeacrasijieHHe MeXaHM3Ma KOAryasilHH
cycren3uil Py pasInYHOM coliepKaHuy B Heii GaokyasnTa (AM®):
a — HepocratouHom 0,05; 6 — ontumansHoMm 0,1; 6 — n3brirounom 0,4

LenTpobexHplit criocob crymeHys CycrneH3snu oCyIEeCTBIACTCA B EMKO-
CTH LIMIHHAPHUYECKOi dopmbl quaMeTpom 120 MM 1 aamHo# 150 Mm. YactoTa
BpallleHus BOKPYT NMPOJOJbLHOH ocu m3MmeHsnack oT 200 1o 600 mur~'. Tlpu
yBEJIMUEHHH YAaCTOThl BPAIEHUA W YBEIMYCHMU BPEMEHH BPALUEHHA [ 110-

CTOSHHOrO 4Mcia OGOpPOTOB TOJIMHA OCEJAEMOr0 CJIOS  YBEIHYHBACTCA
(tabn. 1.38).

1.38. U3MeHeHHe TOMUHHBI OCeBLIIEro ¢J1osi 6eHTOHHTA
B 32BHCHMOCTM OT PeKMMOB HeHTPH(}YrHpoBaHHs

TIpoAOMKHTENBHOCTD ToiHa CTR, MM, MpH ACTOTE BpUICHHS, Mk
BpaUIEHHs, MHH 200 400 600
2 1,5 3,5 7
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Kak BHIHO, HAKOIUIEHHE OCalKa MPU LEHTPU(PYrHpOBAHUH MPOUCXOAUT
ele ObicTpee, YeM MPH CEAUMEHTAUMH ¢ J06aBKod (IIOKYIAHTOB, MpH 3TOM
OCXK/IEHHBLH CNOM OEHTOHUTA UMEET OoJiee HM3KYIO BIAXKHOCTD.

OaHako MeToJ, LeHTpuGYTrHpOBaHUA HUMEeT CYINECTBEHHbIH HEAOCTATOK
NO-CPaBHEHUIO C METOIOM CEAMMEHTALMY, 3aKII0YAIOMMIACA B TOM, YTO MpH
HEeHTpU(YTUPOBaHUH B IEPBYIO OYEPENb OCaXIAOTCS Oosiee KPYMHBIE YacTH-
1Bl, a Haubonee MeNnKue, KOJJIOUIHbIE YACTHULBI HEBO3MOXKHO OCAAMTh NAKE
NpU 3HAYMTENLHOM YBEJIWMEHHM BPEMEHHM M CKOPOCTH LEHTPU(YTrHPOBaHUA.
3TO MOXET IIPHBECTH, B Cy4ae OTCYTCTBHS BO3BpaTa OTpaboTaHHOM BOJBI, K
3HAYUTENbHBIM NOTEpAM Haubonee ToHkOH (pakumu GeHToHHTA, a MPHU HC-
101b30BAHHA OGOPOTHOM BOABI — K CHIXKEHHIO 3¢ (PEKTUBHOCTH ¥ NPOH3BOAM-
TEJLHOCTH LEHTPU(YrHPOBAHHS.

I[Ipu CeAMMEHTALMOHHOM METOME CTYIUEHUs OCElaHHe CYCTIEH3HM Tpo-
ACXOMUT CIIOMIHBIM (PPOHTOM, OTCTOH MOYTH HE COHEPKUT TOHKMX HaCTHLL
GEHTOHUTA, TAK KAaK OH NPAKTUYECKH Mpo3payeH. DTo OOBACHACTCS TeM, YTO
OCEeAaHHEe YaCTHIL MPH CEIMMEHTALIHOHHOM METOJE MPOUCXOIUT TONNBKO NOX
NeNCTBUEM CHJBI TSXKECTH, NPU ITOM KOAryJsLMOHHAsA CTPYKTypa CYCHEH3HH
He paspyuiaeTcsi BHEIUHMMH CHMNAMH (UEHTPOOEKHBIMK) W TPOHUCXOAHMT HE
pacclioeHue CYCTIEH3MH, a CXaThe CTPYKTYPHPOBaHHOH TBepaoil dassl cyc-
TIEH3MM NOJ COGCTBEHHBLIM BECOM C BBITECHEHHEM M3 HEE MPO3PauHO XUAKOH
pa3sl 10 TOro MOMEHTA, MOKA CHJIA TAXKECTH HE CTAHET COM3MEPHUMOH ¢ Mpoy-
HOCTBIO KOAryJIfiHOHHON CTPYKTYpbl. ECTECTBEHHO, NMPH 3TOM NPOUCXOINT
O/IHOBPEMEHHOE OCeJaHHe Kak fonee KpyIHBIX, TaK U OYEHb MEJIKHMX 4acTHL,
T.c. (ppoHTaNbHas cepuMeHTauud. [lomysarowascs o0OpOTHasA BOAA MOXET
HCTIOJIb30BATHCA MHOTOKPATHO 6€3 onaceHns HeOnaronpuATHBIX MOCAEACTBHHA.

TpenmMymiecTBO CEAMMEHTALHMOHHOTO CNOCO06a CrylIeHUs CYCMEH3UH C
106aBKO# (NOKYJIAHTA MO CPABHEHMIO CO CTyIICHHEM 6€3 XHMHYECKUX pea-
FEHTOB 0COBGEHHO YETKO MPOSBISETCS NPY CPaBHEHHH CKOPOCTER 06pa3oBaHuA
0CaJIKOB 3THX CYCIIEH3M#, Noka3aHHbIX Ha puc. 1.28.

Beenenne AM® B xonngectse 0,1 % k 6EHTOHMTY oOecneunBaeT noJy-
yenue B Teuenne 10...15 MUH Takoro e 0cajka, KOTOpbii Ha UCXOAHOM CyC-
TICH3UM MOXET ObITh MONYHEH TOJNbKO 4epe3 CyTkH. IIpu BeeseHun AMO B
CYCTIEH3UIO B MPOU3BONCTBEHHBIX YCIOBUSAX JIEKO MOXHO OpraHu3oBaTh no-
TOYHOE MPOU3BOACTBO, MOCKOJIBKY NMPOLECC He TPedyeT UIMTENBHOrO BLICTau-
BaHUS CyCNEH3MH.
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Puc. 1.28. 3asucumocts BhicoThl H 0CBETIEHHO#H YacTH HCXOAHOT
CYCNeH3HH M cycrnieH3uH ¢ aobaskoi amudioxa oT BpeMeHH BbIAEPIKKH

[Tpu stom BBenenue B 6entonnt AM® B xonumyecrse 0,05...0,2 % npak-
TUYECKH He OKa3biBAET BIAMAHMSA Ha CBOHCTBA (HOPMOBOYHOMN CMECH, 4TO Cre-
OyeT U3 IKCHEePUMEHTaNbHBIX JaHHbIX (Tabn. 1.39).

CMechb copepxana, % Mac.: 6eHronuta — 5, Boapl — 2, AM® — 0,01 u
KBapLUEBBIH NECOK — OCTAJILHOE.

1.39. CooiicTea (popMOBOYHBIX cMeceil H2 HcX0AHOM GeHTOHHTE M
Ha Oentonnte ¢ AM® (0,2 % mac.)

. [Tokasarenu cBOKMCTB cMecei
CsoiicTBa cMeceii
6e3 AM® ¢ AMO
[TpO4HOCTb NPH CKATHH BO BIXHOM COCTOS-
Huu, kl1a 82 84
[a3onpoHuLIaeMOCTs, €. 185 180
Texyuects, % 59 57
ITpounocTts Ha pa3psis, kIla 17 16,6
dopmyemocts, %o 95 85
TTpo4HOCTE Ha pa3phIB B 30HE KOHACHCALIMH
piary, k[Ta 0,7 0,8
KonnouaansrocTs GeHTOHMTR, Y% 28 27




106 Inasa 1. NECYAHO-TI'JIMHUCTBIE CMECH (III'C)

1.1.7.2. Mokpan akTuBauust 6eHTOHHTA

[Ipouecc aKTHBAUMM [IEJNOYHO-3EMENIBHOrO GEHTOHUTA 3aKmo4aeTcs B
3aMeILeHHHY MOHOB KalbUMA ¥ MarHus Ha WOHbl HaTpus. OOBIYHO B KauecTse
aKTHBATOpAa KAJIbLHEBO-MArHUEBLIX OGEHTOHMTOB HCIONB3YETCS  KasbLiy-
HUpOBaHHas coJa.

Ha puc. 1.29 noka3zaHo U3MEHEHHE €MKOCTH OOMEHHBIX KaTHOHOB Kaflb-
LIMEBO-MAarHUEBOr0 GEHTOHMTA B 3aBMCHMOCTH OT koiuuecTa n06aBisemMoit
COMB!.

W3 npuBeeHHBIX AAHHBIX CNEAYET, YTO C YBEIHUYCHNEM CONEPKAHUS CO-
16l CHIDKAETCA COMepKaHHE MOHOB KalbLMs M MarHus M yBENMIHBAeTCS CO-
JepKaHue WOHOB HATPUS W Kalus B OCHOBHOM 3a CYET MOHOB HATpPHs COMIBI.
[Tpu 3ToM 3deKT akTUBALMH ClENYET OLUEHNUBATh CHWXKEHHEM COJCPKAHUA
MOHOB Kajlbl(Msl M MarHus, MOCKOJNbKY 3TH HOHbI BBIBOAATCA M3 pacTBOpa B
BHe HepacTBOpuMbiX ocankoB (CaCO; u MgCOs). Bonee nerko npoucXoauT
3aMellieHre MOHOB Kanbuuia. M3 puc. 1.29 crnenyer, 4To, IKCTpanonupys jau-
HUIO KalbliWg [0 COmepaHus coipl okono 7 % (Mac.), KOJIHYECTBO MOHOB
KaJIbLMs CTAHET PAaBHBIM HYJIIO.
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Puc. 1.29. H3meHeHHe eMKOCTH 0OMEHHBIX KATHOHOB OEHTOHHUTA
B 3ABMCHMOCTH OT CO/IEPKARMS COAbI
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OnHako Jydiide pe3ybTaThl 0 CBOMCTBAM CMECEH MOMy4aloTCs, KOraa
COOTHOUIEHHE IEJOYHO-3EMEIbHBIX M IIENOYHbIX KATHOHOB COCTaBIIAET COOT-
BeTcTBeHHO 45...50 1 50...55 %.

AxTuBHpOBaHUe GEHTOHUTA CJIEAYET OCYIIECTBIAThL MOCIE EM0 MOKPOro
oboraiienys, nNpu 3TOM COAy CJiefyeT BBOAMTb B KoJMuecTe 3...5 % Kak B
MCXOJIHYIO CYCMIEH3HIO, TaK U B CTYUIEHHYH) METO/IOM CEIMMEHTALIUM.

PesybTaThl 3KCIEPUMEHTOB MpUBeAcHH! B Tabu. 1.40.

U3 1abn. 1.40 cneayer, uTo B pe3yibTaTe MOKpOro o0orauieHus yBejin-
YMBAETCA COfEpPXKaHHe OOMEHHBIX KaTHOHOB M MOHTMOPWILUIOHWTa 32 CUET
yAaneHus rpyObiX HECAMHUCTBIX M NOCTOPOHHUX BKJoueHuH. Hanbonee Bax-
HbIM PE3YJILTATOM MOKPOro 00OralllgHHs ABJISETCA 3HAYUTENbHOE (MOYTH B 2
pasa) CHKeHHe cojiepkaHus kapOoHaToB. CoepKaHHe OKHCIOB Xelnesa [10-
clle MOKpOro 060TralieHus YMEHbINAeTCs HE3HAUNTENbHO. DTO CBUAETENBCTBY-
eT O TOM, YTO OHM HAXOMNATCA, [NIABHBIM 00pa3oM, B Menkoi ¢pakuun GeHro-
HWUTA WK B €70 KPUCTA/UTHYECKOI pellleTKe H HE MOTYT ObITh BbIAEJIEHBI OCa-
AIAEHHUEM.

[MonyueHHble faHHble CBUACTENLCTBYIOT O TOM, YTO KOJUIOMAANBHOCTh U
BOJAONOrNOEHUE OEHTOHUTA CYHIECTBEHHO MOTMYT ObITh [TOBBLILEHbI TOJNBKO
NyTeM aKTHBALMH, a He IyTeM o6oralueHus.

Moxkpoe oforaiieHne U MOKpas axkTHsaLus ob6ecneyuBatOT CyMMapHOe
MOBLILICHHE MPOYHOCTH CMECH MPH HCMOJIB30BAHMM PA3NHYHBIX NApTH# HC-
xofHoro 6eHtonuTa Ha 15...25 %. HauGonee BaxHbiM pe3ynnraToM ofora-
ILIEHHA N aKTHBALMKM OEHTOHHWTA ABNsAeTcA nosbliexnue Ha 20...30 % ponro-
BeYHOCTH cMech. Cmecn Ha oforanieHHOM GeHTOHHTE MMEIOT Oollee BHICOKHE
nokasaresy GopMyeMOCTH.

[TocKONbKY KaJbLMHMPOBAHHAs COMA ABMAETCA AEPUUMTHBLIM XUMHYe-
CKHM PEaKkTHBOM, TO LeJIecooOpa3HO MCMOJL30BaTh B KaueCTBe aKTHBATOPOB
OEHTOHMTA HEKOTOpPBlE O6GE3KUPUBAIOUIME W MOIOLIME PACTBOPbl Ha OCHOBE
PasnMuHBIX HATPHCBBIX CONCH. DTH PacTBOPBI ABJAIOTCA OTXOAAMH rajibBaHH-
4eCKUX U TEPMMUYECKHX LEXOB MALIHHOCTPOMTEJNILHBIX 3aBOJIOB, Ha KOTOPBIX,
KaK MPaBWIO, UMEIOTCA M JIMTEHHbIE LIEXH, YTO 3HAUMTENLHO OONeryaer ycuo-
BUA peasIU3allii 3THX OTXOROB.

OtpaboTraHHbie 06€3)XKUPUBAIOMIME PacTBOPbI ObIBAIOT OHO-, ABYX- HIIH
TPEXKOMMOHeHTHbIMU. Haunmyumde noxasatenn cBOHCTB GOpPMOBOUHBIX CMe-
cell OCTHraloTCA MPY UCMONL30BAHUM [UIA aKTHBALMH GEHTOHMTA TPEXKOM-
NOHEHTHBIX 00€3XMPHBAIOIIMX PACTBOPOB CEYIOLIEro cocTana, % (Mac.):

KaJIbLIMHMpOBaHHas cofa —2,5...4,

KaycTiueckas coja — 3...4,5,

TpuHaTpuiidpocdar - 2...4,

BOJIa — OCTAJIBHOE.

“
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PacTBOpHI yKa3aHHOTO COCTaBA MOTYT OBITb Takke [PHUIOTOBNICHH IyTEM
= S CMEIIMBAHUA OTAENbHBIX OIHO- UK ABYXKOMIMOHEHTHBIX PacTBOPOB.
£ < o > ! ! ! Tpy axThBaLMK OEHTOHMTA WM MPUTOTOBNEHMH cMecedt oTpaboTaHHbIe
e 5 00e3)KUpPHBAIOLLIAE PACTBOPbl BBOJATCA B IepecyeTe Ha CYXOH OCTaToK, MpH
= S o o | = 3TOM ONTHMATBHOE MX COJEpXKaHHe B CMecH J0/kHO cocramiarts 0,15...
© | 8 e 12| = ' ' ' 0,7 % [15].
® = @ PN ’
5 3 IMpumenenye oTpaboTaHHBIX 00€3KUPUBAIOILUX PACTBOPOB Kpome 3¢-
3 » o R ¢exTa, NoNyyaeMoro HEMOCPEACTBEHHO B JIMTEHHOM MPOH3BOACTBE (IJIABHBIM
3 = Q ol ! : o0pa3om Gnarozaps 3aMeHe aedUUMTHOM KaTbLIMHUPOBAHHOM cofbl), obecrie-
§ % YHBAET TaKXKe 3HAUMTENbHBbIHA 3 ekt B 061acTH oXpaHbl OKpYXalOIEH cpe-
& S, L« Ibl, TaK KaK B YCAOBHAX 3aBOJIOB O0TpaboTaHHbie 06e3)KUpUBAIOLLME PACTBOPBI
E S % % E Y13 | | HeoOXONMO HENTPaM30BaTh, HO U B HEHTPaM30BaHHOM BHJE OHU BbI3bIBa-
3 sgey|® 10T 3arpsi3HEHME BOJHBIX 6ACCEHHOB CONAMU.
g s akTuBauvK GEHTOHUTA MOTYT ObITh UCNONB30BaHbI TAKXKE HEKOTO-
e P ° pbl€ OTXOJbl XMMHYECKUX MPOU3BOACTB, B YACTHOCTH KyboBas KMAKOCTh, 06-
E a § 53 & & ¥ o pa3sylomascs B npolecce 3KCTPaKIUHU NPK NPOH3BOACTBE HaTpHitkapbokcuMe-
3 mEE THJILIEJUTION03bl OYMUIEHHOW W OTXOJb! MPOH3BOJACTBA OKCHITHILEIUTIONO3HI.
3 ) Ky6oBas »uAKOCTh HE TOKCH4HA, HEe TOpIOYa, HE BIPHIBOOIMACHA, XapaKTepH-
= e % § . o | = < S < 3yeTcd CNeAYIOUUMU MoKasaTeNnaMH, % (Mac.): xaopucTeiii HaTpuit — 9...13;
= S 52 S N - - ™~ TIUKONAT HaTpus — 7...10; xkap6oraT Hatpusa — 0,8...2,8; cyxoh ocraTok — He
E > MeHee 18; BogoponHslii nokaszarens pH — He mMenee 10.
= | . , ©° | — ~ ~ < B GeHTOHUT WM B JOPMOBOYHYIO CMECh KYDOBYIO KHAKOCTb BBOMSAT,
g S AT D B « = i3 KaKk ¥ oTpaboTaHHble O0E3XHPUBAIOILME PACTBOPhI, B NEpecueTe Ha CyXo#
£ g © S e i % * octarok. OnTuManbsHOE cojepxaHyue KyGoBoii XHAKOCTH B CMECH COCTaBSET
459 g s o ° © © 0,1...1,0 % (mac.) [15].
8 | S| AR & NE s Ot1xo1 NPOM3BOACTBA OKCHATHILEMO036I coaepkut 80...90 % (mac.)
S % 3 a0 o = o Hatpus ¢ochopHokucioro aBeHanuarusogtoro u 10...20 % (Mac.), sTunesr-
:. & % R N - - - JiKose# (0T MOHO- O FEKCAdTIICHIIIMKONA). DTOT OTXO[ NPEACTaBIAET CO-
5 o b o s = = o 60ii nopowok 6enoro LBeTa, OH HE TOKCHUYEH, HE TOPIOY, XOPOLIO PacTBOPHM
z E = = oo N o o B Bojge. BBouutcs B 6eHTOHHT B konmyecTBe 2...6 % (Mac.), T.e. U3 pacueTa
g 1% o ~ cojiepxaHHs B popMoBo4HOH cmecu 0,2...0,6 % (Mac.).
= |2 & Sk < at o [omuMo vucTo 3xoHOMHUEcKOro 3ekTa OT 3aMeHbl COAbl TIPUMEHEHHE
3 S © N Q = « yKa3aHHBIX HaTpuiicoJepKalliX OTXOROB 00ecleuuBacT TaKkKe yaydlIEeHHE
S HEKOTOPBIX TEXHOJOTHYECKHX CBOHCTB (POPMOBOUHBIX CMECEH, B HaCTHOCTH,
’§ . = £ =5°9 = = i o NIOBBILICHUE MPOYHOCTH, CHUIKEHHE OCHINIAEMOCTH, YBEJIMUEHHE a30MpOHH-
8] 3 5 2 é o ): 2 g go 4 % $° La€MOCTH.
g § = % 528 ¢ 8 8uwE 2w 3 CxeMa JIMHMH JU1sl OFIBITHOTO TPOU3BOJACTBA O0OTallleHHOTO aKTHBHUPO-
- 5 = g 923 8s g E_EE g §)= % ] BaHHOTO OEHTOHUTA NMPOH3BOAUTEILHOCTRIO OKOJIO 1,5 T B CMeHy npeacTasiie-
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Puc. 1.30. Cxema Mokporo oforamenusi 1 aKTHBauun GeHToHnTa:
I — npuemnbIit 6ak BMecTUMOCTEIO 1,8 M’ ¢ nponennepHoit Melianko#
anaMetpom 500 MM; 2 — cIBOEHHBIH MeMOpaHHbI HAcoC THNa OM938;
3 — NOJABECHOE MHEPUMOHHOE CUTO C paMepam Aueek | Mm; 4 — Gak aas
CYCICH3MH GEHTOHHTA, OHHLUCHHOM OT KPYTIHBIX HEPTHHUCTBIX BKIOUCHHH,

5 — LeHTPOBEXHbIH HACOC; 6 — THAPOLMIUION KUaMeTPOM 70 MM; 7 — Kopob ans
necyanoi pakuumy; 8 — Gak s CryLIeHUs 1 aKTHBalMK1 000rallleHHOM CyCIEH3uH;
9 — pacnbinuTeNbHas Cywnaka; /0 — cbopHuk 060ralleHHOr0 aKTHBHPOBAHHOrO
nopotukoodpasHoro GEHTOHKTA

Kyckn MCXOAHOTO OEHTOHWTA [Mfl JaHHOH IMHHM HE JOJDKHBI MPEBbI-
wath 70 MM, cogepxanve TBepao# daibl B CyCNEH3HH NPHEMHOTO 6aka co-
crasaser 25...30 % (mac.), B 6ake nepen ruapouukionom —5...7 % (mac.), a
B Gake nepel pacmbUIMTENbHON cykoi — 30...40 % c obA3ateNbHLIM BBEAC-
HUEM TIOHM3UTENA BA3KOCTH. UepTex ¥ pa3Mepsl MMAPOLMKIOHA NPHBE/ICHBI
na puc. 1.31 {12].

I'MApOUMKIOH NpeHa3HAuCH [ BBLACICHUA NECHAHBIX ¢paxuuit. Ecin
[IMHUCTOE ChIpbE MMEET HE3HAYMTENBHOE KOJMMECTBO Takux (pakuui, TO
TMAPOUMKIIOH MOXHO HE YCTaHABJIMBATb.

28

q 270

o0
% N —

210 50

18

Puc. 1.31. F'napouukaon ans oboramenns GeHTOHNHTA.
MpoussoantensHocts — 3000...4000 a/4
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Puc. 1.32. Cxema npoH3BOACTBA AKTHBHPOBAHHOTO GEHTOHHTA C MOMOJIOM:
I — rmBope3arenbHas MaiiHa; 2 — GyHKep AJif cobl; 3 — 103aTOp COnbl;
4 — rIMHOMeEIANKa; 5 — CylIMno; 6 — MENbHUIA; 7 — CUIOCHBIE HaHKH ¢ CUCTEMOH
acnupauuy; 8§ — BaroH-Xonnep 411 roToBOro NpoayKra

Ha nuHuM npexycMaTpuBaeTcs BO3MOXKHOCTb YAAQNEHHA KPYIIHBIX KYCKOB
TIOCTOPOHHUX BKIIOYEHHH U3 npuemHoro 6aka / u ¢ cura 3 (cm. puc. 1.30), a
TaKKE BO3MOXHOCTh BBEICHUA KOAryJisiHTa, NOHU3NTENS BA3KOCTH, aKTHBATO-
pa B 6ak.

[OoTOBBIN MPOAYKT MOMYYAETCA B BHJE PHIXJIBIX, CHITYYMX MPAaKTHYECKH
HEMBUIALIKX TPaHyil, JIETKO pachmycKalolUXCs B BOJE H XOPOLIO CMELIHBAIO-
IUXcA B GeryHax 1npy CyXoM N03MpPOBaHHH,

[IpumMeHeHHe 0GOralIeHHOr0 AaKTHBUPOBAHHOTO HIEIOYHO-3EMENBHOIO
GeHToHHMTa 06ECIIEYHT NPU MEHBLIEM €ro COAEPXXKaHWHU YJydHIeHHE CBOMHCTB
($hOpMOBOYHBIX CMecei, CHIKeHHE Opaka OTJIMBOK, CHWKEHHE 3aTpaT Ha O4H-
CTKY JIUThA, @ TAK)KE YMEHbIIEHUE TPAHCTIOPTHBIX PACXOIOB.

Ha puc. 1.32 pis cpaBHEHHs NIPHMBEJCHA CXEMa TPAJAMLHOHHOTO TEXHO-
JIOFMYECKOTO Mpoliecca MPOU3BOACTBAa AKTHBUPOBAHHOTO OEHTOHNUTA C CYIIKOH
1 TIOMOJIOM CBIpbSL.

1.2. COCTABbI 1 CBOMCTBA NECYAHO-TJIMHUCTHIX CMECEN
1.2.1.Cmecu ansi pOpMOBKH NO-CLIPOMY

TTpu GopMOBKE MO-CHIPOMY HMEIOT 3HAUSHHE TPH B3aHMOCBA3aHHBIX 110~
KasaTeis KaueCTBa MecYaHO-GEHTOHMTOBBIX (OPMOBOYHBIX CMeceil: NMpod-
HOCTb [PH CXKATHA BO BJIAXXHOM COCTOSHMHM, T'a3ONpPOHHULAEMOCTh M BIIAX-
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HOCTb. JIMTEHIIMKH CTPEMATCS K TONYYEHHIO 3a[1aHHOMN MPOYHOCTH CMECH TIpU
MUHHUMANBHOM KoJiuecTBe GEHTOHHUTOBOM INIKMHBI, YTO 0OECNEUUBAET NOCTA-
TOYHO BBICOKYIO Ta30MPOHMLIAEMOCTb, TaK Kak MPH 3ajMBKE ChIpoil GopMbl
BBIAENACTCS 3HAYMTENILHOE KOAMYECTBO MApOB BOIbI, KOTOPblE MO/DKHbBI Yy/a-
naTCA yepes ¢opMy. Pelenne 3To# 3agauu BO3MOXHO (P MOCTOAHCTBE
CBOMCTB MCXOJAHBIX KOMIIOHEHTOB CMECH M flapaMETPOB Mpouecca Ux CMellu-
BaHMs. 3ajaya YCJIOXHSAETCH NpPHU HWCMOJNH30BAHUM E€IMHBIX CHHTETUYECKHX
COCTABOB, coJiepXKallX 000POTHYIO CMECh.

DOPMOBOYHBIE CMECH, UCTIONL3YEMbIE B YCIOBUAX MEXaHU3MPOBAHHOTO
W aBTOMAaTM3MPOBAHHOTO MPOW3BOACTBA OTJIMBOK, NpECTaBASIOT COGOM
CHIOKHYIO CHHTETHUECKYK) CHCTEMY. 3E€PHOBYIO OCHOBY CMECH COCTaBIAIOT
rpaHysibl OOJIMTH3UPOBAHHOTO M CBEXErO [€CKa, a TakkKe YacTHULbl KOKCa.
Meskast GpakLus COCTOUT H3 KAMEHHOYTOJIbHOM NBLTH C 11aMOTH3NPOBAHHBIM
M aKTHBHBIM OEHTOHHUTOM.

B npouecce M3roToBACHHS OTIMBOK (JOPMOBOUHAS CMECh TMOABEpraeTcs
BO3/IEHCTRMIO pasiMuHbIX (paKTOPOB, UIMEHSIOUIMX ee cocTas. ObLiMe moTepy
IpY TIPOKAIMBAHHH H3MEHAIOTCS B 3aBUCMMOCTH OT COJEPKAHUA KOKCa W Ka-
MEHHOYTOJILHOM MbLIH, a 0bilee IMHOCOAEP)KaHHe ONPENENAETCH CYMMapHOH
Maccoit LIAMOTH3MPOBAHHOIO M akTHBHOTO OeHToHmTa. [loTepu GeHTOHKTA H
KAMEHHOYTOJIbHOM NbLIH 3aBUCAT OT MCXOJHOIO COMIEPIKAHUS ITHX KOMITOHEH-
TOB B CMECH M OT KOJIMYECTBA TEMJIOTHI, NEPEeAaBaeMOi CMECH KXHIKUM MeTall-
noM. CHIbXeHHE TPOLEHTHOFO COAEPKAHNS aKTHBHBIX KOMIOHEHTOB (OpMO-
BOYHOH CMECH fOJl BJIHAHWEM TEMIOBOro BO3JAEHCTBHUS XXHAKOro Meransa 3a-
BUCHT OT KOJIMMECTBA CMECH, MPHXOAAIUEHCE Ha €AMHULY Macchl KHUAKOro
MeTaJIa, T.€. OT OTHOLUEHUs MeTasl : opma.

Jlns obecnieueHus MOCTOAHCTBA COCTAaBA M CBOWCTB HaxoasaleHcs B 060-
poTe cMecH HeobX0ANMO CTabUAN3HpOBaTh obLee KOIMYECTBO ITOH CMECH U
COOTHOILIEHHE MEXAY OTAENbHHIMU ee KomnoHeHTamu. OOuwiee KOJHUECTBO
Haxoasleics B 060poTe cMecH OOBbIYHO 3aBHCUT HE TOABKO OT 00beMa Bbi-
nycka OTIMBOK, HO M OT obopaunBaeMocTu cmecH. Ha obGopaunBaemMocTs cMe-
CH BAMAIOT KaK ee obllee KOJAMYECTBO B LEXE, TAK M COOTHOUICHHE MEXIy
PacxXo/ioM CMecH Ha GOPMOBKY M BbIITYCKOM TOJIHbIX OT/IMBOK. B 3aBHCHMOCTH
OT Macchl OTJIMBOK JTO COOTHOLIeHue kojebsercs ot 5 : 1 1o 20: 1, npuuem ¢
yMeHbLIEHHEM Macchl OHO Bo3pacTaeT. COOTHOILIEHHE MEXY KOMIIOHEHTaMH
B CMECH Moc/ie CTabUIN3ALMHU €€ COCTaBa HIIH NPH JOCTHKEHHH ONITHMANbHBIX
3a/laHHbIX 1APAMETPOB JIOJDKHO ObITh aHANOTHYHBIM MX COOTHOLIEHHIO B OC-
Bexarwlleit nobaske.

Cneayer CTporo KOHTPORMPOBATEL ¥ NOAAEPKUBATH HA 33laHHOM YPOBHE
napameTpbl, OMPEAEIstoNKe KauecTBO GOPMOBOUHON CMECH: CTENEHD YBAAXK-
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HeHus GEHTOHMTA (COOTHOIIEHWE BOJAA : OEHTOHHMT), COlEp)KaHHEe aKTHBHOTO
GEeHTOHUTA, CONEPAHKE aKTUBHOW yriepojocojepxauier 106aBKM, PexXHUMBI
nepeMeIUBaHia cMecH, ofllee cosiepXaHue BAAronoMIOWAIOMHMX YacTULL
MenKkoil ppakuuM, YYUTHIBAs, YTO Ha KaXAblA ee MPOLEHT HEOOXOAMMO BBO-
JNTh B cpeaHeM okoso 0,3 % JONONHUTENLHOH BOABI, YTO HEONAronpUATHO
CKa3bIBaeTCs Ha CBOMCTBAX (POPMOBOYHON CMECH U KAueCTBE OTIHBOK.

C yueToM 3THX coOBpaxeHHuii MPaKTHYECKOE COAePKaHHe MENKON ppak-
UMM B eIMHBIX (DOPMOBOUHBIX CMECSX B 3aBHCHMOCTH OT CHeUHHKH
MPOU3BO/ICTBA OTINBOK JIOJDKHO COCTaBNATS 9...12 %.

KonuuectBo uUMmetouleiics B GOpMOBOUHON cMecH MelKoi dpakuuu on-
penensieTcss COOTHOLIEHMEM BBOIUMBIX B Hee MEJIKHX HacTHLL, IMIaBHLIM 00pa-
30M GEHTOHHTA, KAMEHHOYIOJIbHON NbIIH, MbUIEBUIHBIX (pakumi necyaHo
OCHOBbI, T.€. HEMOCPEICTBEHHO 3aBUCHUT OT CTENEHH ocBexeHus cmecH. Ilpe-
JeNbi COAEPXaHUs MeJIOYH B eMHON (POPMOBOUHON CMECH Ha MPAKTHKE Bbl-
GUPAIOT MCXO/s M3 IKOHOMUYECKUX (MEHbLIMH PAcX0/l CBEXUX (OPMOBOUHBIX
MaTEepHaNOB) U TEXHUYECKMX (YMEHBIUEHHE BIAKHOCTH) COOOpakKeHUH. [To-
BBILIEHHE CONEPXaHUs Meouu B GOPMOBOUHOM cmecH Bbile 15 % Hexena-
TENLHO BCIEACTBHE NOABJIEHUS KOHTJIOMEPATOB W CIIMMAHUA YacTuL CMECH B
npotiecce nepeMeliuBaHuA U TPAHCNIOPTHPOoBKY. Hannuue B CMECH KOHIIOMe-
paToB yXyALIAeT KaueCTBO MOBEPXHOCTH OTIMBOK. YBEJIMUCHHE CONEPKAHMA
MeJIO4H NPHUBOJIMT K YXYALIEHHIO YCIOBUH H3BNEYEHHs MOfened 13 GpopMbl 1
K MOBBILIEHHUIO OMACHOCTH BO3HMKHOBEHUA YKUMHUH ¥ JIOKATBHOTO NIpUTapa Ha
OTIIUBKAX. ,

B nopaepkaHWM MOCTOAHHOTO PABHOBECHA MEXAY NRONAjalomWUMHU B
cMeCh CBEXHMH (OPMOBOUHBIMU MaTepHallaMU U BHIBOAHMBIMH M3 HEE HEaK-
TMBHBIMM TIPOAYKTAMHM MPH OJHOBPEMEHHOW 3aMeHe YacTH OTpabOTaHHOM
CMecH 3ak/iouaeTcs 3ajada CTaGuiM3alMy CBOHCTB eMHOH (POPMOBOUHOH
cMecH myTeM ocBexenus. HanGomnee onTuManbhblii ypoBeHb OCBEXCHUA (Op-
MOBOYHBIX CMeceii B pajie Clyuaes He mpesbilaer S...10 % obwero obbeMa
CMECH, OJIHAKO B CBA3M C HEOOXOAUMOCTBIO KOMIIEHCALMH NoTepH pOpMOBOY-
HO#M CMeCH CTeNeHb OCBEXEHH 3a4acTyio gocturaet 10...20 %.

Konm4uecTBOM CBEXKEro Mecka, BBOAMMOIO MpH OCBEXEHUH, PEryjinpyer-
Cfl KPUTHYECKOE COIEPXaHME MENOYM B EIUHOH (POPMOBOUHOH CMECH M €€
rasonponut@emocts. Cofepxanye G6eHTOHMTa B 0GbEME OCBEXEHHS Ompe/e-
JIAETCA 3a7aHHOM TIPOYHOCTBIO CMECH, @ KOJIMYECTBO YIJIEPOACOAEPHKALIMX H
MPOUMX TEXHONOrMYECKHX A0GABOK 3aBHCHT OT MOTPEDdICHUA f6eHTOHHTA H
PacCUMTHIBAETCA TIPOTIOPLHOHANIBHO €10 KONHYECTBY.

CBoiicTBa eMHBIX POPMOBOYHBIX CMECEH BO BJIAXKHOM COCTOAHHM ABJIA-
10TcA yHKUMel coliepXaHusa BOAbl M OCHTOHHTA B UX COCTaBe. YuntbiBag,
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4TO €AMHbIE (JOPMOBOUHLIE CMECH SABJSIOTCA MHOTOKOMIIOHEHTHBIMH CHCTe-
MaMmy, no abCoMOTHOMY COJAEPXKAHHIO BOJbI B CMECAX HENb3s CPaBHMBATh MX
CBOMCTBA, TaK KaK pa3IMdHble KOMIOHEHTHI TPeOYIOT Pa3iuYHOTO KOJHYECTBA
BOABI.

Heo6x011MMO€E KOHYECTBO BO/Ibl, BROANMOM B GErYHBI NPH H3rOTOBIE-
HHH eanHOH (GOpPMOBOYHOH CMecH, onpelesoT u3z pacyera: a0 0,5 % — Ha
CMauuBaHMe NecYaHOH OCHOBBI cMecH, okoso 0,3 % — Ha KakAslii OMMH MpO-
UEHT LIAMOTH3HPOBAHHBIX YaCTHLl M KaMEHHOYTONbHOH MbLIM CYMMapHO, a
TAKXKE KOJIMYECTBA BOAbI, HeoOXoaumoro ans Haubonee 3hPeKTUBHOrO HC-
M0/IB30BAHHA CBA3YIOLIEH CIOCOOHOCTH aKTUBHOTO OEHTOHWTA, OTpeAe/IseMo-
ro MpH BXOJHOM KOHTpOJIE MOCTYNAaEMOro B NMPOM3BOACTBO CBA3YIOUIETO Ma-
Tepuana. IIpy 3TOM y4HTBIBAIOTCA BI@KHOCTh UCXOAHOTO GEHTOHHTA M 060-
poTHOH (OpMOBOUHOII CMECH M TemImepatypa Hocie[Hei. PekomeHayeTcs
uzberaTb NMpHUMeHeHHA 06OpPOTHOH cMecH ¢ Temmeparypoit Beime 30 °C, Tak
KaK 3TO BbI3bIBAET HEOOXOAUMOCTb BBEJIEHUA CBOGOAHOMN BOBI M NPUBOIHUT K
JecTabuauM3allii  I[IpoLiecca CMECENPUTrOTOBJICHHA W CBOWCTB  eMHOM
(hopMOBOUHOI CMECH.

OO0 onTHMaibHON BNAXKHOCTH €AUHOH (POPMOBOUHON CMECH MOXHO CY-
IHTb 110 €€ YIIOTHAEMOCTH, KOTOpas J0JkHa ObiTh B npenenax 40...45 % npu
paboTe Ha aBTOMAaTHYECKHUX JTHHUAX.

KomnonenTts! popMOBOHHOI cMeCH H 0CO0EHHOCTH WX MPHMEHEHHS.
KayectBo necyaHo-6eHTOHHTOBOH (OPMOBOYHOH CMeCH B MeEpBYIO ouepelb
onpefieNseTcs ee necyanoi ocHosoil. TpebosaHus, npeabsBIseMbie K KadecT-
By $OpMOBOUHBIX NeckoB, pernamenTupyrotes 'OCT 2138-84.

B cocTaBe eanMHBIX GOPMOBOUHBIX CMECEH PEKOMEHIYETCA MUCMONb30BaTh
necku ¢ rimHocoaepxkanuem ace 1,0 %. PexoMeHayeTcss APUMEHATh MECKH C
BJIArocoJcpKanueM, He npesbimaommm 1,0 %.

ITpn U3roTOBNEHHHM CTANBHBIX OTJIMBOK HCNONB3YIOT B OCHOBHOM KpyIN-
HO3EPHUCTBIE MIECKH C CPeAHUM AnameTpoM 3epHa 0,26...0,36 MM, xapakTepu-
3ytominecs Gosiee  BbICOKOH TepMocTOHKOCThIO. B cocraBe mnecyaHo-
O6EHTOHHUTOBBLIX cMece, NPUMEHAEMBIX NPH NPOU3BOACTBE OTIHMBOK M3 YyryHa,
HCNOJIB3YIOT, KakK NMPaBHiIo, CPeIHE3EPHNACTLIEC NeckH (CpeHuil IMaMeTp 3epHa
0,18...0,25 MM), pexe MENKO3EPHUCTBIE MECKH.

OnTuManbHOE COCTOAHME IPaHyJIOMETPHYECKOrO COCTaBa MecyaHoi oc-
HOBbI (POPMOBOMHBIX CMeceil MOIEP>KHBAIOT BBEJCHHEM CBEXKETO Iecka, Tak
KaK B MPOLIECCE MHOTOKPATHBIX 000POTOB CMECH MOJ BO3IEHCTBHEM BBICOKHX
TEMIIEpaTyp IMPOUCXOIUT Pa3yKpyNHEHHE MECYaHOW OCHOBBI, OOJMTH3ALMUA
3epEH KBapLEBOro Mecka, 4TO NPHBOAUT K AecTabHIM3aLMM CBOHCTB dopMo-
BOYHOH CMECHM M YBEJNIMUEHHIO NMPHrapa Ha OTIMBKaX. YPOBEHb OCBEXKEHHA

equHON GOPMOBOUHON CMECH U1 KaXIOTO KOHKPETHOTO CJIy4as pasiauveH
3aBHCHT OT COOTHOLICHHS METasl : popMa, OT pasBeca, TOJNLIMHBL H KOH(HrY-
palMH OTIMBOK, OT TEMIEPATyphbl 3aJHBAEMOr0 MeTalla, OT CPEAHEro Iua-
METpa OCHOBHOIi Macchl 3¢peH NPUMEHAEMOTO Mecka, OT (pOopMBbl 3€peH U ko-
JMYECTBA BPEMHbIX NpUMeceH B BHAE OKCH/IOB XKejle3a W OKCUAOB LIENO4HO-
3eMeJIbHBIX MeTaI0B. CKa3aHHOE BbILIE ONPEACNAET TEHASHUMIO K HCMOJIb30-
BAHMIO B €JMHBIX (POPMOBOYHBIX CMECAX KBAPILIEBbIX IECKOB, XapaKTepH3y1o-
IMXCA YIYYHIEHHBIMH MapaMeTpaMH, TMOCKObKY OHHM ABJAIOTCA OrHEYMnop-
HbIM HAMOJIHUTEAEM (POPMOBOUHBIX HECUAHO-OEHTOHMTOBBIX CMECEH.

TeXHHUECKHE TPEOOBaHUSA, TPEIbABIAEMblE K KAauecTBY GEHTOHMTOBBLIX
¢OpMOBOUHBIX [JIMH, pernameHTHpoBanb FOCT 28177-89.

MpumensioT 1Ba crnoco6a BBeeHNS GEHTOHHTOB B COCTAB (POPMOBOYHBIX
cMeceii: B NOpOINKOOBPa3HOM COCTOSIHUK M B BUJE BOAHOH cycrneHsnu. Bae-
neHue GEHTOHUTOBBIX MOPOLIKOB B (OPMOBOUHYIO CMECh UMEET HanGonbiuee
pacrnpoCcTpaHEHHE.

1.2.1.1. BeHTOHHMTOBbIEC CYCNEHIUH

Hcnonb3oBaHne GEHTOHWTOB B BHIE BOAHON CycHeH3uM obecrneuuBaer
paBHOMEpHOE pacnpejelieHne OEHTOHUTA B CMecH, oberyaeT npouecc nepe-
MELMBaHUS KOMIIOHEHTOB B OeryHax, yny4IlacT CaHUTapHO-THIHEHWYECKHE
ycnosus Tpyna (OTCYTCTBHE 3albUIEHHOCTH), CO3JAET BO3MOXKHOCTH Oonee
TOYHOTO PETYJIUPOBAHNS COCTABJIAIOIIMX CMECH B aBTOMaTHYCCKOM DeXHME.
IToBbilaeTcs CBA3YIOLAA CIIOCOOHOCTL OEHTOHHTA U COKPALLAETCS UMK CMe-~
CENPUrOTOBNEHNS. BCIEACTBHE MPEBAPUTENLHOTO HalyxaHus OCHTOHHTA M
€ro INCREPrUpOBaHUs B cycniensnu. KpoMme Toro, Npu npon3BoACTBe OTIHBOK
B COCTaB GEHTOHMTOBOM CyCreH3UW B pAJe CIy4YaeB BBOJAT KAMEHHOYTOJb-
HYIO NbUIb M APYTHe TEXHOJOTMYeCKHe N00aBkH, ynpoulas TeM CaMbIM Npo-
LECC I03UPOBAaHHS ITHX KOMIIOHEHTOB.

COCTaB CYCNEH3UN ONPE/ENAeTCs KONUYeCTBOM OeHTOHUTa, HeobXoau-
MOro i 06ecredeH s 3alaHHON MPOYHOCTH CMECH, M ee BiiaxHocThio. Ha
COBPEMEHHbIX aBTOMAaTHYECKUX (POPMOBOUHDBIX THHHAX MPHMEHAIOTCH EAUHbIE
(OpMOBOYHBIE CMECH C HM3KOH BIIAKHOCTBIO W BBICOKUMH MPOYHOCTHLIMH
XapakTEPHCTHUKAMH, YTO CBSI3aHO C HEOOXOJAMMOCTBIO NPHMEHEHUS BBICOKO-
KOHLEHTPUPOBAHHBIX GEHTOHMTOBBIX CYCTEH3HH Ha OCHOBE LUEJIOYHBIX WIH
AKTUBUPOBAHHBIX LIENOYHO-3€MENbHBIX OEHTOHMTOB. ONHAKO CYCNEH3MM Ta-
KkX GEHTOHWTOB yke npu conepxkanny 10...12 % (mac.) TBepaoi pazbl oOpa-
3YIOT BBICOKOBSI3KME CTPYKTYpbI, 4TO MpPAKTUMECKH HE TMO3BOJIACT BECTH KX
nepekayky no Tpy6onpoBoaaM, T.e. B 3TOM OTHOILICHHHM OHH HETEXHOOTHHbI.
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[Moatomy AN MORyYEeHUA BBLICOKMX MPOYHOCTHBIX MOKa3aTeneil cMecH B Mpo-
M3BOJCTBEHHBIX YCIOBUAX HApALy ¢ MPUMEHEHHEM GEHTOHUTOBOI CYCneH3uH
B CMeluMBalomye GeryHbl JONOJHUTENBHO BBOAAT MOPOLIKOOOPa3HbId GeHTO-
HHUT, 4TO 3aTPYAHSET HO3UPOBAHHE KOMIIOHEHTOB (POPMOBOUHON CMeECH, Ha-
pyiuaet cTabUIBHOCTD €€ TEXHONIOMMYECKMX MoKasaTesei.

Peonornueckue cBoficTBa BOAHBIX OEHTOHUTOBBIX CYCIIEH3MH 3aBUCAT OT
COOTHOLICHHS OJHO- W ABYXBAJIEHTHbIX KATHOHOB B OOMEHHOM KOMIJIEKCe
OEHTOHUTA, a TaKXKE OT NPHUMEHEHHS MOAM(UKATOPOB [IOBEPXHOCTH HaCTHULL
GEHTOHUTOB, MO3BOJIAIOIINX MOBLICUTH MOJABHXHOCTE GEHTOHHTOBBIX CYCMEH-
3uit ITyTeM MOHMKEHUA NMPOYHOCTH UX CTPYKTYPHI.

B o6iiem ciydyae NpOYHOCTb AUCNEPCHOH CTPYKTYpbl 3aBUCHT OT HMC/a
e[MHMYHBIX KOHTAKTOB, ONpEIENfeMbIX CTENEHbIO AHCTEPCHOCTH TBEPIOi
(asbl, ¥ OT CUIIBI CUEIUIEHUS B €IMHUYHOM KOHTAKTE:

P =KFn™"*,

rae K — koHcTaHTa; F — cpeHas cuila CUETUIEHUS B KOHTAKTe; i — YUCIO KOH-
TaKTOB.

OxazbiBas BAMAHHE HA 3TH ABE BEJIHYMHBI, MOXXHO PeryJilpoBaTh peoso-
THYeCKHE CBOMCTBA CYCIIEH3UH.

[pu onpezneneHHOl KOHLEHTpPaUUH TBEPAOH (a3bl CycnEeH3UN MPOHUCXO-
IUT CaMOMpPOU3BOJIBHOE BO3HUKHOBEHWE TEPMOJMHAMMYECKH YCTOHYMBBIX
NPOCTPAHCTBEHHBIX CTPYKTYpP, 00pa3yeMbIX CLETIEHHEM YacTHL JUCIEPCHOM
(asel Mexay coboii, UTo 0OBICHACTCA CUNBLHO pa3sBUTON MexdasHoi NoBepx-
HOCTBIO 6EHTOHUTOB. [To Mepe yBennueHUA KOHLIEHTpaLyH TBepAoH (a3bl npu
OTIpele/ICHHBIX [ KaXJAOH CHCTEeMBbl 3HAUEHMAX NPOHUCXOANT JOCTATOYHO
Pe3Koe U3MEHEHHE CBOMCTB CHCTEMBI.

[To 3aBMCUMOCTH TIpEJe/bHOTO HampsHKEHHs CABHTa OT KOHLEHTpaUUu
C,z CYCTIGH3MH Ha OCHOBE pa3iMYHbIX OEHTOHUTOB YCTAHOBJIEHbl JBE KPUTH-
YyeckHe KOHUEHTpaluu cTpykTypoobpasoBanus (KKC) ans kaxnoro 6eHroHn-
ta (puc. 1.33). KKC-! cooTBercTBYeT Hauay oOpa3oBaHUs KOaryJjsUMOHHOH
CTPYKTYphI B CyCHEH3HAX, KOTAa C YBEelMUYeHHeM cojepxaHus GEHTOHUTA Ha-
OMofaeTcs He3HAUMTENbHBIA POCT HAMpPSKEHUA U CYCNEH3MH celUMEHTaLU-
oHHO He yctoiuuBbl. KKC-2 cooTBeTCTBYeT Haualy pe3KOro YMpOHHEHUA
CTPYKTYpBI, KOT/]a 3HAUMTEAbLHOE yBENMYEHUE MPOYHOCTU CTPYKTYphI MPOUC-
XOWUT B Y3KOM JMANa3oHe yBENWYEHUS KOHIEHTPAUMH M TEKYYeCTb CyCHEH-
3un cHUxaetcsa. MHTtepBan koHueHtpauuid mexay KKC-1 u KKC-2 xapaxre-
PU3YET AMaNa30H, MPH KOTOPOM CYCTEH3MS TOTO HIM HHOTO GEHTOHHTA ABIS-
€TCA TEXHOJNIOTHYHOI /111 HCOJIb30BAHUS €€ B COCTABE €AMHBIX (POPMOBOUHBIX
cMeceil. [Ipy 3TOM cycneH3uy HaTpHeBOr0 NPHUPOJHOrO M aKTHBUPOBAHHBIX
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Puc. 1.33. 3aBHCHMOCTB NPOYHOCTH CTPYKTYPhi CYCTIEH3HIA
0T MaccoBo# 101W ¥ TUNA GEHTOHKUTA:
I — Gonrapckuii aKTUBUPOBAHHBIH; 2 — YEPKACCKUA aKTHBHUPOBAHHBIMH,
3 — ackaHCkuit NPUPOIHEI HATPUEBBIR; 4 — YEPKACCKUH NPUPOAHLIA KATbUHUEBbIH,
5 — 6onrapckuit NPUPOAHBIA KalbLHMEBbIHA

KaJIbLIMEBbIX OCHTOHHTOB SABJIAIOTCA TEXHOJOTHYHBLIMH (MOJBHKHBIMHU) B 00-
nacTH Gosiee HW3KHMX 3HAUEHHMH KOHUEHTpAuUMi, 4eM CYCHEH3HH Ha OCHOBE
NPUPOJHBIX KaTBLMEBLIX GEHTOHMTOB. B CyCNeH3MAX NPUPOAHBIX KajbliHe-
BBIX OEHTOHMTOB COAEPXKaHNE MOABWXHBIX CYCMEH3Uil HAXOMUTCA B Npenenax
20...35 % (Mac.).

AXTHMBAUMA KalbLMEBbIX OEHTOHUTOB PE3KO MEHSET PEeONOTHYECKHE
CBOICTBA CyCMEH3UI Ha ¥X OCHOBE, CMellas AMana3oH TEXHOJOTHYHOH KOH-
LIEHTPaUMK CYCOEH3UH B 00NacTh MEHbIUHMX 3HAauYeHHH. [ns yBequueHus KoH-
LEHTPALMK NPUPOAHBIX HATPHUEBBIX M AKTUBHPOBAHHBIX KaNbLMEBBLIX GEHTO-
HUTOB B CYCHEH3UM HEOOXOAMMO MOAMHIMPOBATE OEHTOHUTOBbIE YACTHIIBI C
LeJbI0 paspylieHus obpasylolneiics CTPYKTYphl M MOBbIIIEHHS YCTOHYMBOCTH
CHCTEMBI MPOTHB Koarynsaunu. MoguduunposaHie MOBEPXHOCTH YacTHIL 6eH-
TOHHTOB B CYCNEH3MAX OCYLIECTBIAIOT C MOMOLILIO NMOHHU3UTENEH BAZKOCTH,
CHMXAIOIHMX NMPOYHOCTH CTPYKTYPbl M TOBBIIAIOIIHUX HOABHXHOCTL CYCIIEH-
3uy. JleficTBHE MOHU3MTENEH BA3KOCTH 3akiodaetcs B Aeduokynaumu, pas-
pyleHul accoupaumii dacTul OeHTOHMTA, GNOKMPOBaHMM BCJIEACTBHE ai-
copOUMH aKTHBHBIX YYaCTKOB HA MOBEPXHOCTH OEHTOHHUTOBBLIX YacTHL, & Tak-
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Ke B CO3MAHHM 3ALUMTHOTO CJIOA MOAM(UKATOPOB HAa NMOBEPXHOCTH HacTHll,
ofecneynBaroIero CHIKEHHE W NPUTDKEHUS MEXKIY YacTHLIAMH.

K noHu3UTENAM BA3KOCTH OTHOCAT Pl PEareHTOB Ha OCHOBE JIMTCHO-
cynbdoHaTOB, TaKUX kak cynbuTHO-criupToBas Gapaa (CCB), npu nobaeke
koTopoii B komuectse 1...3 % (mac.), 3pdpexkTBHO CHIKAIOTCA BA3KOCTH U
cratuueckoe HanpsoxeHue capura (CHC), onnako CCB paet kuciyio peakino
(pH = 5,6...5,7), 1 ee npuMEHEHNE BO3MOKHO TOJILKO C ILIETOUBIO.

Cycnen3un u3 HarpueBoro G6enronura npu nodaske CCh koarynupytor,
CWILHO [YCTEIOT, @ M3 KaJIbLIMEBOTO ~ XOPOLIO Pa3KHKaIOTCA.

Ilpu pobaeke 2...3 % (mac.) ¢eppoxpomaurnocynbdonata (OXJIC)
cHrxatotcs Baskocth U CHC 6eHTOHUTOBOM CYCNEH3UH, KaK ¥ MPH UCTIONb30-
BaHun CCB, ero npuMeHeHHE MOXXHO PEKOMEHAOBATH TONBKO MPH BBICOKHX
snauenusx pH (9,0...10,5), T.e. 5TOT peareHT NPUMEHAIOT BMECTE C KayCTHYe-
cKkoif cosiofi.

Oxaun, asngwinuiics npoayktoM obpabotku CCBh, addekTHBHO perynu-
pYeT peonoruyeckye M BA3KOCTHbIE CBOHCTBA CYCNEH3HH, HO €ro PUMEHEHHUE
BBI3bIBAET HEOOXOAMMOCTE NMOJILENAYUBAHUS OCHTOHHUTOBBIX CYCICH3UIA.

B pany noHusuteneit BA3ZKOCTH Ha OCHOBE MMAPOJIH3HOTO JIMTHHHA Clle-
ayeT ykasars Hurponurdud (HJII), 3¢dexTtHBHO NOHMXKaIOWMKA BA3KOCTL W
CHC 6entonuTOBBIX cycneH3uit npu nobaeieHuu ero B konuuectse 0,2...
0,3 % (mac.). HanGonbimnit pazxwxaiomuii 3¢dekt poctvraercs Inpu
pH=9...10,5.

U3 pearentos, cHibkaomux BazkocTh 1 CHC G€HTOHHTOBBIX CyClEH3Hi
B YCNOBUAX cjiabo#l IIENIOUHOCTH, CNEAYET OTMETHTh CYHHA (Cynb(HpOBaH-
Hblil HUTPOJUrHUH), ONTUMAJIbHas noOaBka kotoporo coctaenset 0,2...0,3 %
(mac.).

[MpuMeHeHue UretaHa Mo 3¢ (EKTUBHOCTH AHAIOMMYHO TIPUMEHEHHIO CY-
Huwia. OddexTuBHocTs cHkenua Bsskocty 1 CHC pgocturaercs BBOJOM B
6enToHuTOBYIO cycnien3uio 0,2...0,3 % (Mac.) urerana.

DddexTUBHOE IPUMEHEHHE CYIbKOPA U MONU(EHOA JIECOTEXHUYECKOFO
(NTOJIX) nposnseTcs TOABKO NMPH CIILHO WET04HbIX peakuax (pH =9...11)
OEHTOHHMTOBOJ CYCHEH3HH, YTO BbI3bIBAET HEOOXOAMUMOCTDH €€ MOALIENAYUBa-
HMsl, OHAKO M pacxo/l 3THX pearcHTOB HECKOJILKO BbIILE M COCTaBJAET COOT-
BetctBeHHo 0,3...0,5 1 0,4...0,5 % (Mmac.). [Ipu ncnons3oBaHUM 3THX pearcH-
TOB OZHOBPEMEHHO ¢ MoHkeHueM BaskoctH B CHC nabmopaerca nezHau-
Te/IbHOE BCTiEHHBaHHEe GEHTOHMTOBOM CYCNEH3MH, YTO HEXENATENbHO 10 TeX-
HOJIOTHYECKUM COOBpaKEHHAM.
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Puc. 1.34 M3meHenue Bo BpeMeHH YCIOBHOH BA3ZKOCTH CyCneH3nil
Ha ocHoBe GEHTOHHUTOB:
a-p=1,08ricM’; 6-p=1,23 r/cm*; | — uepKacCKuit aKTHBHPOBAHHBII;
2 — 4epKacCKUii aKTMBHPOBAHHBIH C OK3UNOM; 3 —~ YEPKACCKUH aKTHBHPOBAHHBIA
C UFETaHOM; 4 — YEPKACCKHIM AKTUBMPOBAHHBIA C HHTPOMIHHHOM; 5 — CMBILLIACBCKUA
NPHPOAHBIA HATPHEBBIH; 6 — CMBIILIACBCKUH PUPOJIHBIA HATPUEBBIHA C UTETAHOM;
7 — CMBILJIAEBCKUI NPUPORHBII HATPHUEBBIA C HUTPOIIMTHUHOM

Ha puc. 1.34 noxa3aHo H3MEHeHUe BO BPEMEHH YCIOBHOM BA3KOCTH OeH-
TOHHTOBBIX CYCIeH3Hil PU 06paboTKe HEKOTOPHIMH PEAaTeHTaMH.

VcnoBHas BA3KOCTh, XapaKTepU3ylollas THAPaBAHYECKOE CONpOTHBIIE-
HHe GEHTOHMTOBOM CYCHEH3UU NPOXAauHBAHHIO, BBIPAXKACTCA BPEMEHEM HCTE-
yennst 500 cM® CyCTIeH3HM uepe3 BOPOHKY C BBIXOJHbIM OTBEPCTHEM AMaMeT-
poM 4 MM. BBenenne B GEHTOHUTOBbIE CYCNIEH3MH Pa3IMYHOMN IUIOTHOCTH TO-
HM3MTENEH BAZKOCTH Ha OCHOBE THPOJIM3HOTO JINTHUHA MO3BOJIAET H3MEHATH
PEONIOrMyeckue CBOJCTBA CYCMEH3MH, HE TOJNBKO CHIKAs BA3KOCTb, HO M B
JIOCTATOUHOM CTeneHH CTAabWIM3NUPYS CTPYKTYPY CYCHEH3MH B COCTOAHHMH 110-
HIDKEHHOH BA3KOCTH. DTO MMEET CYLHECTBEHHOE 3HAYEHWE NPH MPOMbIIUNEH-
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Puc. 1.35. Bauanue nouunsuress saskoctu (IIB), conepxanns
4epKaccKoro AKTHBHPOBAHHOI0 GEHTOHHTA H MOJIOTOTO YIJIAl HA NPOYHOCTDL
CTPYKTYPbi GEHTOHNTO-YFOJAbHOM CYCTIEH3HHU:
1,2,3,4-6e311B;3,6,7,8-1%ITIB; 1:2, ...,2: 1 - cooTHolueHue
GEHTOHUT : yrojb

HOM NPHMEHEHUH GEHTOHHTOBBIX CYCNEH3HH B YCIOBHAX MacCOBOro MpOM3-
BOJICTBA OTJIMBOK.

AHanoruyHoe Bo3JeHcTBUE Ha OCHTOHMTOBBIE CYCNEH3HH OKa3biBAlOT
MOBEPXHOCTHO-aKTHBHbIE BeulecTBa ([TAB), cnocoOHble CHHXAThb MOBEPXHO-
CTHOE HaTSDKEHHE Ha XUAKOHM WM TBEpIOH MOBEPXHOCTH pasjelia BCIEACTBUE
NONOXKUTENbHOM afcopbunK BemlecTBa Ha 3ToH nosepxHocTH. [IAB Takoi
rpynmsl, o6pasyromye reneobpa3Hylo CTPYKTYpY B afCOpPOLIMOHHOM CJIOE U B
pacTBope, ABAAIOTCA cTabwin3atopaMi GEHTOHUTOBOH CYCNEH3HMH, T.e. Tpe-
JOTBPAIIAIOT KOATYNALMIO YacTHIl. MexaHusM feiicteus atux I1AB 3axmoua-
€TCA B CO3[aHUY CTPYKTYPHPOBAHHBIX 3AIUMTHBIX 000104Y€EK HA NOBEPXHOCTAX
YacTHLl TBEPABIX TEJ U Kamesib XKUIKOCTH, NPEMATCTBYIOIMX HEMOCPEACTBEH-
HOMY KOHTaKTy MEXAy YaCTHULIAMH.

Heuonorennste TIAB B komuuectse 0,2...0,3 % (mac.) yMeHsIIAOT
CTPYKTYPHYIO NpPOYHOCTh B OEHTOHMTOBBIX cycneH3uax. Hekxotopwie ITAB
MO3BOJIAIOT MOBLICUTD CONEPKaHUe TBepaoi da3sl B GEHTOHUTOBOH CYCTIEH3HH
Ha 4...7 % (Mac.), OIHaKO NMPHMEHEHHE MHOTHX H3 HHMX COMPOBOXAAETCHA Ie-
Ho0Opa3oBaHHEM B CYCTIEH3UH.

[ToHU3UTENH BA3KOCTH HA OCHOBE KOMILIEKCOHOB 3 EKTHBHBI B Cly4ae
NPaKTHYECKOr0 MPUMEHEHNs KaK OCHTOHUTOBLIX CYCHEH3HH, Tak U OGEHTOHH-
TO-yrosibHbix (puc. 1.35). be3 noHn3uTeNa BI3KOCTH NPH HEGONbIIOM KOIHYe-
CTBE MOJIOTOrO Yria (COOTHOMEHue 2 : 1) peonoruyeckue cBoiicTBa 6EHTOHH-

TO-YTONbHBIX CYCHEH3W GIM3KM K CBOHCTBAM YHUCTO GEHTOHUTOBOH CyCMeH-
3uu (1 :0), ¥ ¢ YBETHUEHHEM COAEPXKaHMUsA MOJIOTOro yris B cycnensud (1:1, 1
: 2) adppexTHBHAs BA3KOCTb CYCNEH3HH BO3PAcTaeT, a KPUBbIE CMELIAIOTCA B
CTOPOHY MEHbINEro conepkaHua TBepaoi ¢dassl. [Ipu MCMONL30BaHUH NOHM-
3UTeNs BA3KOCTH PEOJIOrHYecKHe CBOMCTBA GEHTOHMTO-YTOJIBHBIX CYCIEH3UH,
COIEPXALIMX Pa3IHYHOE KOJIMYECTBO MOJIOTOTO YIJif, M CBOWCTBA YUCTOOEH-
TOHUTOBOM CyCNEH3UM UMEIOT CYLIECTBEHHOE PAasIUYHE, NPHYEM TEHAECHLINS K
yBeNHYEHNIO 3P DEKTHBHOI BAIKOCTH CYCMEH3MM C MOBBIIUEHHEM CORSPXKAHHA
MOJIOTOTO YIJisl COXpaHIETCs.

Beenenue 1,0 % (Mac.) MOHU3UTENSA BAIKOCTH IMO3BONAET CYLIECTBEHHO
NOBBICUTh CONEPKaHHe TBepAOH a3l B CYCNEH3UAX; NIPH 3TOM C YBEIHYEHH-
€M OTHOCHUTENBLHOTO colepXkaHus GeHTOHUTa 3P PEeKTHBHOCTL NEACTBAA MOHU-
3UTENA BAIKOCTH Bo3pacTaeT. KpuTHyeckas KOHUEHTpaLUHA CTPyKTypoobpaso-
Banus (KKC-2) aas cycneH3uii Ha ocHoBe Hepkacckoro akTHBHPOBaHHOIO
GEHTOHMTA C COOTHOIIEHHEM GEHTOHUT : yroas | : 2 yBennuusaercs ¢ 10 no
17 %, a ¢ coorHowenuem 2 : 1 — ¢ 13 no 24 %. AHanornynas TEHAEHUHA CO-
XpaHAeTCs U V11 APYTHX BHAOB GEHTOHHTOB — KaK aKTHBUPOBAHHbIX Kalbliye-
BBIX, TAK ¥ NPHPOJHBIX HAaTpUeBbIX (Taba. 1.41).

JlelicTBME OQHOrO M TOTO K€ MOHU3UTENA BA3KOCTH Ha pasiuyHble BHIbI
GEHTOHUTOB HEOAMHAKOBO, H, KaK CJIEACTBUE, [MOBeJeHHE OEHTOHUTO-
YrOJNbHBIX CYCTEH3Mli W3MEHSETC He TONBLKO OT COOTHOUICHWS OEHTOHWT:
YroJjib, HO M OT TUNA GEHTOHUTOB. BBeIeHHE NOHU3UTENA BASKOCTH HECKOIBKO
3 exTHBHEE MPY U3rOTOBJIECHUH OEHTOHHTO-YTONIBHBIX CYCNEH3UH HAa OCHOBE
AKTHBMPOBAHHBIX KaJIbLIMEBBIX OCHTOHHTOB, Y€M B Cilyuae NPUMEHEHHUs MpH-
POIHBIX HATPHUEBBIX OEHTOHUTOB.

1.41. Kpurudeckoe cofepxanue (Mac. 10, %o)
CYX0ro BEECTBA B CYCNEH3HH ¢ Pa3/IHYHBIM COOTHOLIEHHEM
OCHTOHMT: Yrojib

BeHTOHHUTBI 1:2 11 2:1 1:0
Yepxacckuii akTHBUPOBaHHBIH 10 12 13 13,5
To xe, ¢ [1B 17 20 24 28
Boarapckuit akTHBHPOBaHHbIMH 6 7 8 11
To xe, c [1B 12 14 16 18
AckaHCKi{l NpUpoAHbIH HATPHEBBIH 13 15 17 19
To xe, c 1B 18 21 24 28
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1.42. CocTaBbl BOAHBIX KOMINO3HIHIT KOHUEHTPHPOBAHHBIX
OEHTOHUTOBBIX CYCIMEH3HH AJIfE ABTOMaTHYECKUX (POPMOBOYHBIX
JINHU ¥ U1 MEXaHU3MPOBAHHOIO H3rOTOBJIeHHSA dopm

MaccoBas 1018 KOMIOHEHTOB
cycnensuu, % Maccosas gons
bentoHut e —— TBe‘pLLOI'ﬁ (bac:;l
beHToHut Yroas BA3KOCTH (OT Cycrnensnu, 7o
OGEHTOHUTA)
Kanbuuesblii npu- 20...28 - - 20...28
ponHbIit 16...22 5...8 - 20...28
Kansuuesslii akTu- 24..30 - 0,050,07 24...30
BHPOBAHHbIH 16..22 | 7...10 | 0,03...0,05 24...32
10...18 - - 10...18
HanHeBblﬁ npu- 10...14 25 - 1218
ponHeIit 22..38 - 0,05...0,17 22...28
14...22 7...10 0,03...0,05 22...28
1Bo3nyx
I 2 3 4
L/ / /7
7 7 7 -«
5 BeHTOHUT
> 6
\ E 7 8
Bopa ___ 9
[= <~
10

Puc. 1.37. [IpuHuMnuanbHasi cXeMa y3.1a 3arpy3Ky HCXOAHBIX KOMIIOHEHTOB
AJIl IPUTOTOBJIEHMS] CYCTIeH3HM N3 NOopoKoobpasHore GeHToHuTa:

1 — gunbTp; 2 ¥ 3 — UMKIOHLL; 4 — CHCTEMa MHEBMOTPAHCNIOPTa; 5 — GyHKkep
MOJOTOr0 Yris; 6 — GyHKep MopoKkoo6pasHOro GEHTOHKUTA; 7 — 3BE3/14ATHIA 103aTOD;
8 — Gauox pacrsopa [1AB; 9 — ofbemHblit fo3atop pacteopa INAB; /0 — Mewanka
NPEABAPUTENLHOTO NEPEMELINBAHUS
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POTHBIMHU MPOTIEJUIEPHBIMU MeLIaTlkaMH. AHATOTHYHOE pelleHHe y3na nepe-
MelluMBaHUs OEHTOHMTOBOM CYCNEH3NH OCYIUECTBIEHO Ha BommkckoMm aBTOMO-
61IBHOM 3aBOJE.

[Mpu 3KcrlyaTallMl YCTAHOBOK AJIS NPUrOTOBIEHUA OCHTOHUTOBBIX CyC-
neH3uit Lenecoobpa3Ho MCHONMb30BaTh BOAY, HArpeTylo [0 TEMIEPATyphl
50...70 °C, B cinyyae npUMeHeHMs KaKk KOMOBOTO, Tak M MOpOLIKOoOoOpa3zHOTo
6eHTOoHNTA.

[MpuHuMnuanbHble cXeMbl ycTaHoBoK (puc. 1.36 u 1.37) npemycmarpu-
BAIOT BO3MOXHOCTH MOJY4YEeHUS] OEHTOHUTOBBIX W OEHTOHHTO-YrosIbHBIX CYC-
neH3nit pasnuyHoil koHueHTpauuu (rabn. 1.42). B coctaBe (opMOBOUHBIX
NeCYaHO-0EHTOHUTOBBIX CMeceii NPUMEHAIOT paszlMuHbie [00aBKY, yiy4-
waromue PU3NKO-MEXaHUUECKHE M TeXHONOrHueckue CBoiicTBa (OpMOBOU-
HbIX cMeceil, HHTeHCU(ULMPYIOIIHE MPOLIECC UX MPHIOTOBIEHHS, CMOCOOCT-
ByloiMe Gonee kadecTBEHHOMY (PopMO0Opa30OBaHMIO, MOBBIIAKILINE KAYECTBO
TIOBEPXHOCTH OTJIUBOK.

1.2.1.2. YraepoaucTtble 100aBKH

Jlns yaydiueHus TOBAPHOTO BUIA OTJIMBOK U YMEHbLUIEHHA NpHrapa B co-
crase (OPMOBOYHBIX CMeCel UCTIONB3YIOT YIrIepOAOCOAEPKALINE MaTEpHalbl,
TaKde Kak MOJIOThIH Yrojb, KAMEHHOYTO/lbHas Mbllb, OUTYM, KEPOTEH H APY-
rue opraHudeckue Beuiectsa (Tabds. 1.43), k KOTOPBIM NpPEABbABIAIOTCA Clie-
AYIOIIHME OCHOBHblE TPeGOBaHHA: MAKCHUMaNbHBII BbIX0J "OnecTaiuero yrie-
poaa"; ONTUMAIbLHBIA BHIXOT JIETYUHX; ONTHMANbHbIE TEMNEPaTyphbl TEPMHUE-
CKOrO pa3/ioKeHHs; HaJWuue MNacTHYECKHX CBOHCTB; TEXHONOTHYECKAd CO-
BMECTHMOCTb ¢ APYruMH (POPMOBOYHLIMHU MaTepuaNaMH, BXOAAIHMMH B CO-
CTaB CMeCH; TEXHOJIOTMYHOCTb, COOTBETCTBUE HOpPMaM CAHMTAPHO-TUIH-
€HHYECKHUX YCJIOBUIf TPOU3BOIACTBA.

OcHosHOMt  NpoTuBonpurapHod nofaBkoit B cocTaBe  MecyaHo-
OEHTOHHTOBBIX (OPMOBOUHBIX cMecell ABIAeTCA MOJOThIH KaMeHHbIH Yroib,
NpUMEHEHHEe KoToporo Haubonee Leecoo0pa3Ho BBHIY €ro CPaBHUTENbHO
HU3KOM CTOUMOCTH, JOCTYITHOCTH U 3((hEeKTHBHOCTH.

[TpoTuBonpHrapHoe AeHCTBHE KaMEHHOTO YINis CBA3BIBAIOT C 0Opa3oBa-
HHEM ITHPOJIUTHYECKOTO (O1ECTALLEro) yrieposa npu pa3inoxKeHUH YIis B MO-
MEHT KOHTaKkTa (OpPMBI C pacruiaBjieHHbIM MeTaioM. ["asupuuupoBaHue
YroJIbHO# MbUIK, HaYHHalomeecs npu Temneparype oxono 100 °C, pa3pupaet-
Cf BHAuajle MEJUICHHO, a 3aTeM, M0 JOCTIKEHHH TOYKHM Pa3MArYeHHs, OYEHb
GBICTPO, YTO MPUBOAMT K 06Pa3’oBAHMIO BOCCTAHOBMTENLHON aTMocdephl
B MIOBEPXHOCTHOM cJioe GopMbl. B HHTEpBane TeMnepatyp pasMarieHus yris,






