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OobsacTh TEXHUKH

H300peTeHne OTHOCUTCS K MPOIIECCY M3BJICYCHUS METAJUIOB U COJICH M3 TUTAHCOJCPIKALIINX MUHECPAJIOB U,
B YaCTHOCTH, XOTSI U HE MCKITIOYUTENILHO, K U3BJICUCHHIO TUOKCU/IA TUTAHA U B HEKOTOPBIX CIIydasX APYTHX CO-
€/IMHEeHUI U3 MJIABWIHLHOTO IIUIaKa, T0JTy4aeMOoro B MPOIIECCe MONTYyUSHHUS YyTryHa.

YpoBeHb TeXHUKH

CyIIecTBYIOT MHOTOYHUCIICHHBIE 3aI1achl MOJIE3HBIX UCKOIAEMbIX, U3 KOTOPBIX LIEHHbIE KOMIIOHEHTHI B Ha-
CTOsIIIee BpeMs HE MOTYT OBITh M3BJICUEHBI SKOHOMUYIECKH 00O0CHOBAaHHBIMH criocoO0amu. OCHOBHOW MPUIMHON
3TOTO SIBJSIETCSI TO, YTO COJEPIKAHME TAKMX KOMIIOHEHTOB B TIOJIE3HBIX HCKOMAEMBIX SBJISIETCS CIMIIKOM HU3KUM
U WX W3BJICYCHUE NMPHUBOIUT K OOJBIIOMY KOJIMYCCTBY JKUAKHX MPOMBIIUICHHBIX OTXOJIOB WA TOOOYHBIX TPO-
JTyKTOB.

[T1aBUIBHEIN MITAK, MOJNyYaeMbIi B KaYeCTBE MIOOOYHOTO MPOAYKTa BO BpeMsl MPOU3BOJICTBA CTAU U UY-
TyHa, SIBIIICTCS OJHUM U3 BUJIOB CHIPbS, KOTOPBI UMEET HU3KOE COACPKaHUE KOMMEPUYCCKH IEHHBIX KOMIIOHECH-
TOB, BKITFOYAs THUTAH, aJJFOMHHAN ¥ Marauii. [Ipu mpou3BOJICTBE pacILIaBICHHOTO JOMEHHOTO YyTYHA PUMECH
VAAJSIOTCS B BUJIC TUIABMIILHOTO TUIaka. J[JiT HEKOTOPHIX MIIAKOB 3TO B MEPBYIO OUYEpEb MEPOBCKUT (THTAHAT
KaJbIIHs), KOTOPBIH 00b19HO conepxut ot 20 mo 40% anoxcuaa TUTaHa.

V3BecTHBIE MPOIIECCHI BBIIEICHUS [IEHHBIX KOMIIOHEHTOB M3 IUIABHIBHOTO IIJIaKa COCPEOTOYCHBI HA U3-
BJICYCHHH TUTaHA 0Jarojaps ero HEeHHOCTH M CaMOil BHICOKOW KOHIICHTPALMK B IIABHJIBHOM Iulake. TUTaH sB-
JSIETCSI LIEHHBIM ITUTMEHTOM, KOTOPBII MCIIOJB3YeTCsl B psifie OTpaciell IPOMBINLICHHOCTH, TAKUX KaK MPOU3BO/I-
CTBO Kpacok, Oymaru, IIeMeHTa U TIOJIMMEPOB.

B miaBuIIbHOM MITake THUTAH MPUCYTCTBYET B (JOpME MEPOBCKHUTA, TUTAHATA KaJbLUS KPUCTAJLTHYECKOM
CTPYKTYPBI, UTO 3aTPYIHICT €ro M3BJIeYCHUE. [IpuMep H3BECTHOTO CIIOCO0a M3BIICUCHUS TUTAHA U3 TICPOBCKHUTA
BKITIOYAET PEAKIHIO MIEPOBCKUTA C YIIIEPOJOM MPH BEICOKUAX TEMIIEPATYpax B AICKTPHUYCCKON MEUH IS TOTyde-
HUS KapOua Tutana. KapOun TuraHa 3aTeM XJIOPHPYETCs IS MOTYICHUsS TeTpaxyiopuaa TuTana. K coxaneHuro,
3TOT CIOCOO SABJISIETCS YHEPrOSMKUM, a MPOU3BOJAUMBIA KapOHUI MMEET YPE3BBIYANHO BBICOKYIO TEMIICPATYPY
TUIABJICHUS, YTO CO3JIACT MPOOJIEMBI 0OPAOOTKH B MCYH.

JpyruMm cnocoOoM W3BJICUCHHsI THTaHA M3 TIEPOBCKHUTA SBIIIETCS CIIOCO0, omyonukoBaHHBIA B CA
1052581. B aTom crniocobe mepoBCKHUT mepepabdaTeiBaeTcs myTeM obxura rnpu Temmepatype 1200°C B ra3000-
pa3HbIil CEPOBOJOPOJ. 32 ATUM CIIEAYET BBIIIEIAUUBAHNE IS YAAICHHS CYIb(UI0B KalbIHs U JKele3a, Mocle
KOTOPOTO OCTAa&TCsl TUTAH B BUJIE OKCHIOB THTaHa. HemocTaTkaMu 3TOro mpolecca siBISIFOTCS BRICOKAs TeMIiepa-
Typa ¥ UCTOJIb30BaHHE T'a3a BHICOKOW TOKCHYHOCTH.

Jlaxke He3HAUMTENbHBIE YITyUIISHHs POLlecca U3BJICUCHHS TOBAPHON MPOIYKIHMH U3 MHHEPAIBHOTO CHIPhS
MOTYT OKa3aTh CYIICCTBCHHOE BIUSHKE HAa 3()PEKTUBHOCTh, U B YACTHOCTH, HA PEHTA0CIILHOCTh TAKOTO MPOIIeC-
ca. OmucaHHBIC BHIIIE CIIOCOOBI 3KOHOMUYECKH He3()(PEKTHBHBI M3-32 UCTIONB30BaAHUS BRICOKHX TEMIICPATyp, U C
MIOMOIIBIO 3THX IPOLECCOB U3BJIEKACTCS TOJMBKO TUTaH. OOBEKTOM HACTOSILETO M300pETEHHS SIBISICTCS CIIOCO0
W3BJICUCHUS TPOIYKIIMY U3 THTAHCOJCPIKAIIETO MUHEpaia WK, KaK MHHUMYM, MPEJOCTABICHUE OOIECTBCHHO-
ctr 3¢ (heKTHBHOTO BBHIOOpA.

CymHocTh n300pereHns

Hacrosiiee n300pereHne npeycMaTpuBaeT OTBET Ha 3arpoc YPOBHS TeXHUKU. OHO MPeroCTaBisieT co0o0i
CIOCOOBI ISl U3BJICUCHUSI LICHHBIX MPOJIYKTOB U3 TUTAHCOACPIKAIMX MUHEPAJIOB.

B nepBoM acriekTe U300peTeHre MpeaycMaTpUBaeT Coco0 U3BJICUEHHS JAMOKCHIA TUTAHA U [0 MEHbIICH
Mepe OJIHOTO JIPYroro MpoayKTa U3 AMCIEPCHOI0 MaTepuana, IIPpH 3TOM yKa3aHHbIH CIIOCO0 BKITIOYAET:

a) KOHTaKT JMCIEPCHOTO MaTepuala ¢ CEpHON KHCIOTOM U HAarpeB sl 00pa30BaHUs CEPHOKUCIION CMECH;

b) pumbTpanmo cepHOKUCION cMecH I MONXy4eHUs OT(HUIBTPOBAHHOTO OCajJKa M IEepBOro (uibTpara,
COJIEPIKAIeTO CEPHYIO KUCIIOTY;

C) KOHTaKT OTQUIFTPOBAHHOTO OCaJKa C BOJOW JUI 00pa30BaHUs CEPHOKHCION CYCIICH3UU, COJCPKALICH
Cynb(aT TUTAHUIIA;

d) dbunpTpanuo CepHOKUCIION CYCIIEH3UU IS MONTydeHus (pribTpara, coAepIKaIlero, o MEHBIICH Mepe,
Cynb(aT TUTAHWIIA U KOHIICHTPAT, COACPIKAIINN HEPACTBOPUMBIN OCTATOK;

€) KOHTAaKT (UIbTpaTa, COAEPIKAIIECro, MO MEHbIIeH Mepe, Cyiab(aT THTAaHWIA C BOJOH ISl MOJTyYCHHS
THIPOJIM3HOTO PACTBOPA;

f) ruaponu3 cynedara THTAaHUIA 1

g) OTHeNieHHe THApaTa IMOKCHUA TUTAHA OT THAPOJIM3HOTO PACTBOpa,

MPU 3TOM IO MEHBILEH Mepe OIUH IPYroi MPOAYKT BBIOMpAeTCs W3 IPYIIbBI, COCTOsIIEH U3 cyhbdara
KaJbIHsI, TUOKCUIa KPEMHUSI, Cyb(daTa afOMUHUS WK CYJb(hara MarHusl.

B HEKOTOPBIX BapHaHTaX peasn3alliyl H300PETCHHS TUOKCHI] THTAHA OTACISICTCS MyTeM (pribTpamnuu TH-
POJU3HOTO PacTBOpA JUIS MOTYYCHUS (PUIBTPaTa M KOHICHTPATa, BKIFOYAIONIETO JHOKCU TUTaHa. B anprepHa-
TUBHBIX BapHaHTaX peaau3aliy W300peTeHIs THAPAT JTUOKCHIA TUTAHA OTACIACTCS MyTEM IIeHTPU(yTUPOBAHHS
u cbopa ocajka.

B KOHKpeTHBIX BapHaHTaX peaiu3aliyd U300peTeHHsS HEPACTBOPUMBIN OCTATOK COACPIKUT IO MCHBIICH
Mepe OJTUH MPOAYKT, KOTOPHIH BEIOMPAETCs U3 CyNb(aTa KadbIUsi U TUOKCHIA KPECMHUS.

B KOHKpETHBIX BapHaHTax peajn3alii H300peTeHUE MPeyCMaTPUBACT CIIOCO0 W3BJICUEHUs TUOKCH A TH-
TaHa M 10 MEHBILE Mepe OJJHOTO JPYToro MPOAYKTa U3 JAUCIIEPCHOrO MaTepuala, BKIOYarouero oomnee dem 8
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Mac.%, bonee uem 10 mac.%, 6onee ueM 15 mac.%, 6omee uem 20 mac.%, Oonee ueM 25 mac.% AUOKCHIA TUTAHA
u 6otee yem 10 mac.%, Gonee yem 15 mac.% unu 6oisee yem 20 mac.% IrokcHIa KpeMHUsL. B npyrux BapuanTax
peannzanuy H300peTeHNE MPeIyCMaTPUBAET CIIOCO0 M3BICUCHUS TUOKCHIA TUTAHA U TI0 MEHBIIIEH Mepe OHOTO
JIPYTOTo MPOAYKTa M3 IUCIIEPCHOTO MaTepuaia, BKIoJaronero 6oiee yem 8 mac.%, 6onee wem 10 mac.%, Oomnee
yeM 15 mac.%, 6omee yem 20 Mac.% wuim 6osee yeM 25 mac.% AUOKCHIA TUTaHA 1 OoJibiie 6oiee yem 15 mac.%,
oonee yeM 20 mac.% niu 6osee yeM 25 Mac.% oKcHuaa KajIbIus.

B HEKOTOpBIX BapHaHTax peaju3allii H300peTeHHEe MPEeIyCMaTPUBAET CIIOCO0 M3BIICUCHUS TUOKCUIA TH-
TaHa W TI0 MEHBIIIEW Mepe OJHOTO IPYroro MpOoAyKTa W3 AWCIIEPCHOI0 MaTephaia, BKItoUJaronero ooree ueM 8
Mac.%, 6onee uem 10 mac.%, Gonee yem 15 mac.%, 6onee yem 20 mac.% wuau Oosee yem 25 mac.%, OHOKCHAA
TuTaHa u 0ojee ueMm 10 mac.%, Oonee uem 15 mac.%, Oonee uem 20 mac.% wunm Gonee uem 25 mac.% oxcuaa
KaJIbITH.

B HexoTOphIX BapuaHTaX peaiu3aluy U300peTeHHE MPeAyCMaTPUBAET CIIOCOO M3BICUYCHUS TUOKCHIA TH-
TaHa | 1O MCHBIIIEH Mepe OJHOTO JIPYTOro MPOIYKTa U3 JUCIICPCHOTO MaTepuaa, COACPIKAICTO TUOKCU THTA-
Ha ¥ oKkcup Kanbius B cooTHomeHuu (T10,:Ca0) ot 0,2 g0 3,0, mpuuém Hauboee MpeIOYTHTEIIEHBIM SBISICT-
cs1 cootTHomenue Mmexay 0,3 u 2,5.

B KOHKpETHBIX BapHaHTaX peau3aIlii N300pETEHHUS CIIOCO0 MOTIOTHUTEIHLHO BKIIOYACT OTACICHHUE CYyIb-
(hata KanbIHsI OT HEPACTBOPUMOTO OCTATKa C MCIIOB30BAHUEM IIporiecca (IIOTaIHH.

B osHOM M3 BapuaHTOB peanu3alii H300pEeTeHHE MPEAYyCMaTPUBACT CIIOCO0 U3BICUCHHS JUOKCHIA THTA-
Ha ¥ cynbdaTa aJIOMUHUS U3 AUCIIEPCHOTO MaTepHaa, IPu 3TOM YKa3aHHBINA CIIOCOO BKITIOYAET:

a) KOHTaKT JUCTIEPCHOTO MaTepHaia ¢ CEpHOM KUCIOTON U HArpeB s 00pa30BaHHs CEPHOKHCION CMECH;

b) pumpTpanmo cepHOKUCION cMecH s MONXy4eHUs OT(HUIBTPOBAHHOTO OCajKa ¥ IEepBOro (uibTpara,
COJIEPIKAIIETO CEPHYIO KUCIIOTY;

C) KOHTaKT OTQUIFTPOBAHHOTO OCaJKa C BOJOW JUI 00pa30BaHUs CEPHOKHCION CYCIICH3UH, COJCPKAICH
Cynb(aT TUTAHUIIA;

d) dbunbTpanuo CepHOKUCIION CYCIICH3UU IS MONTydeHus (ribTpara, coAepIKaIliero, o MEHbIIEH Mepe,
cynmb(haT TUTAaHWIIA ¥ KOHIIEHTPAT, COJIEPIKaIid HEPACTBOPUMBIN OCTATOK;

€) KOHTakKT (PHUIbTpaTa, CoAepIKaIIero, 0 MEHBIIEH Mepe, Cyab(haT TUTaHWIA ¢ BOAOW IS TIOTyYSHUS
TUAPOIIM3HOTO PACTBOPA;

f) ruaponu3 cynedara THTAaHUIA 1

g) OTAeNieHUe THApaTa JUOKCHIA TUTaHA OT THIPOJIU3HOTO PAacTBOpa UL TOMydeHUs GUIbTpaTa, Coaep-
JKarero cyib(ar aJrOMUHUS M KOHIIEHTPATa, COJIEPIKAIero THAPAT JHOKCHIA TUTAHA; U

h) ocaxxnenue ocanka cynbdara amOMUHAS U3 GUITBTPATA;

IIpU 5TOM 3Tar h) MOXeT BBIIOIHATHCS MocJe stana d) nim srana g).

B KOHKpETHBIX BapHaHTaX peau3allii H300PETCHUS CIOCO0 MO0 MEPBOMY aCHEKTy JAOMOTHUTEIEHO BKIIFO-
YaeT dTall BBIJCICHHUS OCalKa Cyib(daTa alFOMUHUS TIOCNE 3Tamna g). B oHOM M3 BapHMaHTOB peajH3alyd Ha-
CTOSIIEr0 U300PETEHHS OCAXKACHUE OCaIKa BKIFOUACT TAITBI

oxytaxaeHus (GUIbTparTa, MOJYYCHHOTO M3 THIPOJIM3HOTO PACTBOpA IS MOTYYCHHS OXJIAXKICHHOTO pac-
TBOPA, COEPKAIIETO OCAXIEHHBIN CyIb(aT aTIOMUHUS; U

GUIBTpaIUU OXJITKIAEHHOTO PACTBOPA JUIS IMOTYISHHS KOHIICHTpaTa, COACPKAIIETO OCAKAEHHBIA CyIb(aT
ATFOMUHUS B QHITBTpAT.

B KOHKpETHBIX BapHaHTax peall3aiii H300PETeHHS CIIOCO0 10 MEPBOMY aCTIEKTY MOTIOJHUTEIHHO BKITIO-
YaeT ATaIl OCAKICHUS 0caaka cyib(ara amoMUHUS MOCIIE dTara g), Py dTOM TUCTIEPCHBIN MaTepras COACPKHUT
6oitee ueM 8 mac.%, 6oinee uem 10 mac.%, 6onee uem 15 mac.%, 6oaee uem 20 mac.% unu 6omee yeMm 25 mac.%
IHMOKcHaa TuTana u 6oxee yeM 10 mac.% wim 6omnee yeM 13 mac.% oxcuaa aTrOMUHHS.

B KOHKpETHBIX BapHaHTaX peau3alliy H300PETCHUS CIOCO0 MO0 MEPBOMY aCHEKTy AOMOTHUTEIEHO BKIIFO-
YaeT ATAll OCAXKACHUS 0CaJIKa Cylb(aTa aTFOMHHHUS MOCIE ATana g), IPU 3TOM JUCICPCHBIN MaTepHal CONCPIKUT
JTUOKCHJ THTAaHA M OKCHJ AJTIOMHHUS B JUCHEpCHOM Matepuaie B cooTHomreHuu (Ti0,;:Al,05) ot 0,2 mo 2,6,
npuuéM HanboIee MPeOYTHTENBHBIM SIBIISETCS COOTHOIeHHe Mexy 0,25 u 2,1.

B KOHKpETHBIX BapHaHTaxX peal3aiuy H300PETeHHs CIIOCO0 10 MEPBOMY aCIIEKTY MOTIOJHUTEIHHO BKITIO-
YaeT dTal BBIACICHUS ocajka cyibdara aroMUHUS riepea dTamoM f). B ogHOM U3 BapuaHTOB pean3aiuu U30-
OpeTeHust OcaXIeHHEe 0Calka BKIIIOYAET

oxJaxneHue (GuIbTpaTa, ComepiKaliero, Mo MeHbIIeH Mepe, CyiabdaT TUTAHWIA, IS TOTYICHHS OXJIaK-
JNEHHOTO PacTBOPA, COACPIKAIIETO OCKIEHHBIN CyIb(haT ATIOMUHHUS, U

GUIBTPAIUIO OXJIAKAEHHOTO PACTBOPA, COMEPIKAIIETO CYIb(aT ATFOMUHHMS, IS TOJYYCHHsI KOHIIEHTpaTa,
COJIEPKAIIETO OCAKAEHHBIN CyNb(aT aIFOMUHHS U PUIIBTPAT.

B KOHKpETHBIX BapHaHTAX pealn3alid N300PETCHHS TAall OCAKICHUS CyIb(aTa aTFOMHHUS BKIIOYACT OX-
naxaeHue ¢GuibTpara 10 TemnepaTypbl Mexay 10 u 4°C, B pe3ynbTate 4ero cyiab(ar aToMUHHAS KPUCTAIUIA3Y-
eTcs. B mpenmoYTuTeNbHBIX BapUaHTaX Pealln3alluil H300peTeHus (GMIbTPaT, COACPIKAIIMA CyTb(haT aTFOMUHHIS,
oxJaxxaaeTcs npuonm3uTenasHo 1o 5°C.

B KOHKpETHBIX BapUaHTaX pean3aliuy n300peTeHus B 6omnee yem 90% ciaydaeB cynb(ar aJrOMUHUSA, TPU-
CYTCTBYIOIIUN B CEPHOKUCIION CYCTI€H3UU, U3BJICKACTCA.

B KOHKpETHBIX BapHaHTax pealli3aliy H300pPETeHHs CIIOCO0 10 MEPBOMY aCIIEKTY MOTIOJHUTEIHHO BKITIO-
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YaeT ATal OCAKACHUA CylIb(paTa MarHus u3 (QuUiIbTpara, cofaepxkamero cyibdaT MarHus, Mpu 3ToM (QHUIbTpaT,
coJiep KAl cynb(aT Maraus, BISACTCA TUOO THAPOIU3HBIM PACTBOPOM (TIOCIIE OTICIICHUS THApPATa JUOKCHIA
TUTaHa), 100 QUIETPATOM, TIOTYISHHBIM TIOCTEAYIONTUM OCAXICHUEM CyJIb(haTa aTFOMUHHSL.

B omHOM W3 BapnaHTOB peann3aiii H300peTeHHE PeIyCMaTPUBAET CIOCO0 M3BIICUEHUS TUOKCHIA THTA-
Ha ¥ cyib(aTa MarHust U3 AUCIIEPCHOTO MaTepHaja, IPH 3TOM BHIIIICYKa3aHHBIA CIIOCO0 BKITIOYAECT:

a) KOHTAKT JUCIIEPCHOTO MaTepHalia ¢ CepHON KUCIOTOM 1 HarpeB Ui 00pa30BaHMS CEPHOKHCIION CMECH;

b) dbunpTpanuio CepHOKHUCION CMeCH ISl MOJydeHUsT OTQUIBTPOBAHHOTO OCaJKa W MEPBOro (HIbTpaTa,
COJIEPIKAIIETO CEPHYIO KUCIIOTY;

C) KOHTaKT OT(QIIBTPOBAHHOTO OCAJKa C BOJIOW ISl TOJXYYCHUS CEPHOKUCIOW CYCIICH3WH, COJICpIKAIICH
Cynab(aT TUTAHWUIIA;

d) dbunpTpanuo CepHOKUCIION CYCIIEH3UU IS MONTydeHus (ribTpara, coAepIKaIiero, o MEHbIIEH Mepe,
Cynb(aT TUTAHWIIA U KOHIICHTPAT, COACPIKAIINN HEPACTBOPUMBIN OCTATOK;

€) KOHTaKT (pUIbTpaTa, COJACPXKAIIECTO, IO MEHBIICH Mepe, Cylab(aT THTAHWIA C BOJOU JJIS MOTYyYCHHUS
THIIPOJIM3HOTO PacTBOPA;

f) ruaponu3 cynedara THTAaHUIA 1

g) OTheNieHHe THApaTa AMOKCHIA THTAaHA OT THAPOIM3HOTO PacTBOpa Ul MONydeHHs (puiabTpara, comep-
JKaIero cynb(haT MarHAs U KOHIIEHTPATa, COAEPIKaIero THAPAT JHOKCHAA THTAHA; H

h) ocaxknenue ocaaka cyibdaTta Maraus U3 GuiIbTpaTa.

B oxHOM M3 BapHaHTOB pearn3alui H300peTeHus cynb(aT MarHus 0CaXAACTCS CICAYIONTIMH TarlaMHu:

MTOBHIIIICHNE KOHIIEHTPAIMH KUCIOTH B QMIIBTpATe, COAepIKamieM Cynb(aT MarHus Ul CO3IaHUs MOIKUC-
JICHHOTO PacTBOpa; 1

(GUIBTpanUs MOJKUCICHHOTO PacTBOpa Ui MONyYSHHs KOHIICHTPATa, CONCPIMKAIIETO OCAXIEHHBIN CYib-
¢ar maruus.

B KOHKpETHBIX BapHaHTaX pealn3aliud U300peTEHUS KOHIICHTPAIUS KHCIOTH B (DHIIBTPATE, COACPIKALICM
Cynb(ar MarHus, yBeIUUUBACTCA MYTEM JTOOABICHUS CEPHOM KUCIOTHL. pH ¢umpTpata, coaepxamiero cyiabdar
Maraus, MPeANOYTHTEIHLHO CHIDKAETCS J0 3HaUeHUsI MeHee deM okojio pH=1 myTém mobGaBieHUs CEpHON KHUCIIO-
TBI. B KOHKpETHBIX BapHaHTAX pealn3alyy N300peTeHHs KOHIEHTPANXs KHUCIOTH B (QUIbTpaTe, comepiKalieM
cynp(ar MarHus, yBeIMYMBAETCs IyTEM HarpeBa (GuibTpaTa A yaajdeHus Boabl. IlpeamodruTensHO Harpes
OCYIIECTBIIIETCSI TIPH TEMIIEpaType KHWIeHHS WM mpu Temrmepatype cBbimie 130°C. HarpeB ocyriecTBiseTcs
MPEUMYIIIECTBEHHO VIS JOCTI)KEHHUS OKOHYATEIFHOW KOHIICHTPALINN KUCIIOTHI, paBHOH 90% nmm o pH, paBHO-
ro MeHee yem oxosio pH=1.

B KOHKpETHBIX BapHaHTaX peau3allii H300PETeHUS CIIOCcO0 MO0 MEPBOMY aCIEKTy AOMOTHUTEIBHO BKIIFO-
YaeT dTal OCaXICHHs cyib(data MarHus u3 (QUiIbTpara, COIEpKamero Cyib(ar MarHus, MPHU 3TOM CIIOCO0
BKITIOYACT MU3BJICUCHHUE MPOTYKTAa TUOKCHA MATHUS U MPOAYKTa Cyab(paTa MarHus U3 JUCIICPCHOTO MaTepHaa,
conepxarero oonee yeM 8 mac.%, 6onee uem 10 mac.%, Oonee uyem 15 mac.%, 6onee yem 20 mac.% wmu Oosee
yem 25 Mac.% auokcuna TutaHa u 0oiee yeM 7 mac.% wiu 6onee yem 10 mac.% okcuaa MarHusl.

B KOHKpETHBIX BapHaHTaX pealu3allii H300PETCHUS CIIOCO0 MO0 MEPBOMY aCHEKTy JAOMOTHUTEIEHO BKIIFO-
YJaeT 3Tam OCAXJICHUs cynb(ara MarHus U3 QUIbTpaTa, CoIepKamero cyiabdar Maraus. [Ipm 3Tom crocod
BKITIOYAET W3BJICUEHHE MPOTYKTa TNOKCHIA MarHUs W MPOAYKTa Cyiab(aTa MarHus U3 JUCIIEPCHOTO MaTepHaa,
COJIeprKaIero TUOKCH TUTaHa U okcua MarHus B cooTHomennu (Ti0,:MgO) B gactHoctH ot 0,5 no 3,0, mpu-
géM B HanboJiee PeMOYTUTEILHOM cooTHOeHnH ot 0,8 1o 2,8.

B ogHOM M3 BapmaHTOB peann3annil H300PETEHHS TAll OCAKICHUS CyIb(paTra MarHus BKIIOYAET OXJIaX/Ie-
HHUE TIOIKUCICHHOTO PacTBOpa WK (HIbTpaTa, COACPIKAIICTO CynbhaT MarHus 0 TEMIepaTypbl, KOTAa CKO-
POCTB OCAXKICHUS YBEITHIUBACTCS.

B npyrom BapuaHTe peanm3anuy H300pETCHHS ITAIl OCAKICHHS CyIb(aTa MarHus BKIIIOYACT

oXJTaxKieHue (DUIbTpaTa, COACPIKAIIero Cynb(ar MarHus Uil MOJXYYCHUS OXJIAXKIEHHOTO pacTBoOpa, COo-
JIepKaIero Cyabpar Maruus; u

(GUIBTPAUIO OXITAKAEHHOTO PACTBOPA, COMEPIKAIICTO CYAb(aT aTFOMUHHUS, IS TOJTyUYCHUS KOHIICHTpATa,
CoJIeprKaIero OCaXAEHHBIN cynb(ar Maraus u QUILTpAT.

B mpeamouTHTENbHBIX BapHaHTaX peaM3alliil HACTOSAIMIET0 M300peTeHHS (QHUIBTPAT, COACPKAIINN CyIIb-
(hat MarHus WM TMTOAKUCIICHHBIN pacTBOp, oxyaxmaercs 10 MeHee yeM 4°C, mexay 0 u 4°C wm okono 3°C.

B KOHKpeTHBIX BapHaHTax peanm3aiin n3oopetenus 6omnee ueMm 90% cynbdara Maruusi, KOTOPBIH IPUCYT-
CTBYET B CEPHOKHUCIION CYCIICH3MH, M3BJIEKAETCS 1MOCie (PHIbTPaIuH.

B KOHKpETHBIX BapHaHTaX peasu3alii H300pETeHNs Croco0 1Mo MepBOMY aCHeKTy AOMOTHUTENEHO BKIIO-
qaer

OCaK/IeHUE Cyib(ara aJFOMHHUS, KaK 3TO OBUIO OMHKCAHO BHIIIE, JIMOO TEpe]] THIPOIHA30M, JIUOO IMOCTe
THIIPOJIA3a U

KOHIICHTPAT, TOJYYCHHBIH U3 CEPHOKHUCIION CYCIICH3UH, COICPIKAIICH 10 MEHBIIICH Mepe OJTUH MPOIYKT W3
cynb(ara KaJablus I TUOKCHIA KPSMHUS.

B KOHKpETHBIX BapHaHTaX peau3alliy H300PETeHUS CIIOCO0 MO0 MEPBOMY aCHEKTy AOMOJHUTEIEHO BKIFO-
qaer

OoCaXkIeHue cynb(aTa MarHus, Kak 3TO OBUIO ONHMCAHO BBIIIE; U
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KOHIICHTPAT, TOJYYCHHBIH U3 CEPHOKHUCIION CYCIICH3UH, COICPIKAIICH 0 MEHBIIICH Mepe OJTUH MPOIYKT W3
cynb(ara KalablUs WX OKCUIa KPESMHUS.

B KOHKpETHBIX BapHaHTaX peaau3alii H300pETeHNs Croco0 1Mo MepBOMY aCeKTy AOMOTHUTENBHO BKIIIO-
qaer

ocaxkJieHHe Cynb(dara aTOMHHUSA, KaK 3TO OBIJIO OMMCAHO BHINIE, JTUOO Mepea THAPOIU30M, JHOO0 Tocie
THIPONIN3a; U

OoCaXkieHue cynb(haTa MarHus, Kak 3TO OBUIO ONHMCAHO BBIIIE; U

KOHIIEHTPAT, MOJYy4YCHHBIH U3 CEPHOKUCIION CYCIIEH3UH, COJIepKaIleil 10 MEHbIIIeH Mepe OJUH MPOIYKT U3
cynb(ara KaJablus I TUOKCHIA KPSMHUS.

B KOHKpETHBIX BapHaHTaX peau3alliy H300PETeHUsS CIIOCO0 MO0 MEPBOMY aCHEKTy JAOMOTHUTEIEHO BKIIFO-
qaer

OCaKJIeHUE Cyib(ara aJFOMHHUS, KaK 3TO OBUIO OMHKCAHO BHIIIE, JIMOO TEpe]] THIPOIA30M, JIU0O IMOCTe
THIIPOJIA3a U

OCaXKJIeHUE CyNb(aTa MarHus, KaK 3TO OBLIO OIMHMCAHO BBIIIC.

B KOHKpETHBIX BapHaHTaX pealn3aluy H300peTeHHE MPeIyCMaTPUBAET CIIOCO0 M3BICUCHUS TUOKCHAA TH-
TaHa, cynb(haTa aTIOMUHIS U CylIb(aTta MarHus U3 AUCHEPCHOTO MaTepHalia, IIPH 3TOM BEIMICYITOMSIHYTHIA CIIO-
€00 BKIIIOYAET:

a) KOHTAKT JHUCIIEPCHOTO MaTepHalia ¢ CepHON KUCIOTOM U HarpeB Ui 00pa30BaHMS CEPHOKHCIION CMECH;

b) dbunpTpanuio cCepHOKHUCION CMeCH ISl MOJydeHUsT OTGUIBTPOBAHHOTO OCaJKa W MEPBOro (GMIbTpaTta,
COJIEPIKAIIETO CEPHYIO KUCIIOTY;

C) KOHTaKT OT(QIIBTPOBAHHOTO OCAJKa ¢ BOJIOW IUIsl TOJXYYCHUS CEPHOKUCIOW CYCIICH3WH, COJICpIKAIICH
Cynb(aT TUTAHUIIA;

d) dbunpTpanuo CepHOKUCION CYCIIeH3UU IS MONydeHus (ribTpara, coAepIKaIlero, mo MEHbIIEH Mepe,
Cynb(aT TUTAHWIIA U KOHIICHTPAT, COACPIKAIINN HEPACTBOPUMBIN OCTATOK;

€) KOHTaKT (pUIbTpaTa, COJACPXKAIIECTO, IO MEHBIICH Mepe, Cylab(aT THTAHWIA C BOJOU JJIS MOTYyYCHHUS
THIIPOJIM3HOTO PacTBOPA;

f) ruaponu3 cynnara TUTaHUTA,

g) OTheNieHHe THApaTa AMOKCHIA THTAaHA OT THAPOIM3HOTO pacTBOpa I MONydeHus (puiabTpara, comep-
JKaIero cynb(haT aJIOMIHHIS, ¥ KOHIIEHTPaTa, COASPKAIEero THAPAT AUOKCUIA TUTaHA; U

h) ocaxxnenue cynbdata amoMuHUSA U3 GUIBTPATa U

1) ocaxknenue cynbdara Maruus u3 QUIbTpara, Mpy 3TOM dTan h) MOKeT OBITH BHITIOJTHEH Tocie dTamna d)
WK TIOCJIC JTama g).

B KOHKpETHBIX BapHaHTaX peaM3allii H300PETCHHUS IO IEPBOMY ACIICKTY AUCIICPCHBIN MaTepHa sBIICT-
Csl YYTYHHBIM IIUIAKOM FUTH TTOJTYYCH U3 UYT'YHHOTO IIDTaKa. B KOHKPETHBIX BapUaHTaX pealn3alliil H300pETCHUS
JICTICPCHBIA MaTepual MPEICTABIACT COOOH TUIABMIBHBIN IIUTAK, MOyYaeMbIil B MpoIecce MPOU3BOICTBA UYTY-
Ha. B KOHKpETHBIX BapHaHTaX peaM3allii H300PETCHUS TUCIICPCHBI MaTepUal MPEACTABIACT COOOH TIaBHIIb-
HBIH IUTAK, TOTYYaeMbIi B TIPOIIECCE MPOU3BOJICTBA CTAIIH.

B KOHKpETHBIX BapHaHTaxX pearn3aliiii H300pETeHNs AUCIICPCHBIA MaTeprall COIEP)KUT 1) TMOKCHI] THTaHA
1 110 MEHBIIIEH Mepe OAWH U3 CIEIYIOINX KOMIIOHEHTOB:

i1) OKCHJT KpEMHUSI,

1i1) OKCHIT KaJIbITHS;

V) OKCHUJ aIIOMUHUS U

V) OKCHJ] MarHus.

B KOHKpETHBIX BapHaHTaX peau3allii H300PETeHUS CIOCO0 MO0 MEPBOMY aCHEKTY AOMOTHUTEIBHO BKIIFO-
YaeT ATaIl IOMOJIa CHIPEEBOTO MaTepHualia, KOTOPBIH BKIFOYACT KOMIOHEHTHI OT 1) A0 V) JJIsl MOJyYSHUs MaTe-
puana 3Tamna a). B KOHKpETHBIX BapUaHTaxX pealln3allui H300PETCHUS AUCTICPCHBIN MaTepHal UMEeT pa3Mep Jac-
i MeHee YeM 180 MKM. B mpeamodTuTeNnsHBIX BapUaHTaX peaiu3aliyd W300peTeHUs TUCTICPCHBIN MaTepHat
umeet pasmep dactun oT 10 1o 180 mxm umn ot 40 1o 110 MxM. B npeanouTurensHbIX BapuaHTaX AUCHEPCHBIN
Matepuan uMmeeT pazmep dactui 30, 45, 60, 70, 80, 90 mwmu 100 MxMm.

B KOHKpeTHBIX BapHaHTaX peann3alii H300peTeHus Mo MePBOMY acIeKTy TUCIIEPCHBIM MaTepHai coaep-
KHUT Oosee yem 8 mac.% AMOKCHIa THUTaHa. B npyrux BapmaHTax peanu3alliii HACTOSIIEr0 M300pETEHHS TUC-
MepCHBIN MaTepuasl comepxut Oonee wem 10 mac.% nwmokcuna tutana, Oonee gem 15 mac.%, Gomee gem 20
Mac.% wim 0osee yeM 25 mac.% aMoKCcHIa TUTaHA.

B KOHKpeTHBIX BapHaHTaX pealn3aldd M300pETCHHS MO NEPBOMY acleKTy IAMCIEPCHBIA MaTepHai UIf
BBIMOJTHEHHS Tama a) MPUBOJUTCSA B KOHTAKT C CEPHOM KUCIOTOM, KOIMYECTBO KOTOPOil B 4-10 Oombime e€ cTe-
XHOMETPUUCCKOTO KOJTHYCSCTBA. B MpeAmOUTUTEIbHBIX BapHaHTaX Pealiu3allii H300PETCHUS qUCIICPCHBIA MaTe-
puai sTana b) BXOAUT B KOHTAKT C CEPHON KUCIIOTOH, KOJIMYECTBO KOTOPOH B 5-6 pa3 wiM oKoJo B 6 pa3 Oosblie
e€ CTeXMOMETPUIECKOTO KOJTHYCCTBA.

B KOHKpETHBIX BapHaHTaX pPEaATM3ANUU H300PCTCHUS KOHIICHTPAIWS CEPHOW KHCIOTBHI COCTABISACT IO
MeHbIei mepe 50 mac.%. B apyrux BapmaHTax peamu3alii HACTOSIIETO M300PETCHUS KOHICHTPAIHS CEPHOU
KHCIIOTHI COCTaBJIsIeT 1o MeHbIei mepe 60, 70, 80, 90 wmm 98 mac.%.

B KOHKpETHBIX BapHaHTax pealn3alliil H300peTeHHUS 0 IEPBOMY acCIeKTy CEpHOKICIIAasi CMECh HarpeBaeT-
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Csl IS JOCTIDKCHUSI TIPAKTUYECKU MOJTHOTO CYIb(aTUPOBAHUS MMEIONIUXCS OKCHIOB (B YAaCTHOCTH, JHOKCHUIA
TUTaHA WM THUTAHATa KalbIWsl). B KOHKPETHBIX BapHaHTaX peaju3alyy W300pETCHHS CEPHOKUCIAS CMECh Ha-
rpeBaeTcs, o0 MEHbIIeW Mepe, mo Temmeparypbl 100°C ¢ mocienyrommuM KOHTAaKTOM C CEPHOW KUCiIoToi. B
MPEIIOYTUTEIFHBIX BapHaHTaX PEajM3aliy HACTOAIIET0 M300PETEHHUS CEPHOKHCIIAs CMECh HarpeBacTCs Mak-
cuMyM 110 okoito 250°C.

B KOHKpETHBIX BapHaHTaX peajn3alyi N300pEeTeHHU CEPHOKHCIIAs CMECh HarpeBaeTcs 0 TeMIIEPaTyphl OT
130 go 200°C, npu sToM HamboJiee MPEANOYTUTENBHBIM SBISCTCS WHTEPBAI TeMIIEpatyp okojo oT 150 mo
160°C. B KOHKpETHBIX BapHaHTaX peanu3alui H300pETCHHsI CEPHOKHUCIIAs CMECh IOABEPTacTCsl HarpeBy B Tede-
HHUE BPEMCHH, KOTOPOE TTO3BOJISICT OCYIICCTBUTH MPAKTUYECKU MOTHOE CYIb(aTHPOBAHUE TUOKCUIA TUTaHA (M B
psae caydaeB IPYruX KOMIIOHCHTOB). B OIHOM W3 BapHaHTOB peai3alliy HACTOSIIETO H300pETeHUsS BpeMs Ha-
rpeBa COCTaBJISCT, IO MEHBIICH Mepe, 3HaYCHUEe B HHTepBajie oT 30 MUH JI0 OMHOTO Yaca. B KOHKPETHBIX BapH-
aHTax peau3alyy U300pETeHU MepUO]] HarpeBa COCTaBIsACT MO MeHbIel Mepe 30 wmu okono 40 muH. B kOH-
KPETHBIX BapUAHTAX Peai3alii H300PETCHHUS ITAIl a) OCYIECCTBISACTCS B PEaKkTope.

B KOHKpETHBIX BapHaHTaX pealn3aliyd H300PETCHUS TI0 IEPBOMY aCICKTy 3TAIl (PHIBTPALUN CCPHOKUCIION
CMECH JIOTIOTHUTEIHHO BKJIFOUAET KOHTAaKT CMECH CO CXKAaThIM BO3XyXoM. IlpeamoururensHas TeMnepaTypa cxa-
TOTO BO3/ayXa coctapisieT Hke 85°C. B KOHKpETHBIX BapHaHTaX pealin3aluyd U300peTeHHs TeMIleparypa cxa-
TOTO BO3myxa coctaBisieT oT 10 mo 85°C. IlpenmouTuTenbHas TeMIiepaTypa cxKaToro Bo3ayxa coctaBiser oT 30
1o 85°C unu okoio 50, 60, 70 wim 80°C.

B KOHKpETHBIX BapHaHTaX pean3alyy H300peTeHUs 10 IEPBOMY aCMeKTy CepHas KHCIOTa, yaaaseMas 13
CEPHOKHCIION cMecH, cOOMpaeTcst Ik HOBTOPHOT'O MCIIOJIb30BAaHMS Ha JTAle a).

B KOHKpETHBIX BapHaHTaX pealu3alydd U300PETCHUS MO MEPBOMY ACIHEKTY (QIIBTPAT, COIACPIKAIIMMA, IO
MEHBIICH Mepe, Cynb(ar THTaHUIIA, TOABEPracTCs ACTUAPATALUH C UCTIONBE30BaHHEM MEMOpPAHEI IS OTyYCHHUS
KOHIICHTPUPOBAHHOTO (MIIBTPATa, COJCPIKAIICTO, MO0 MEHBIICH Mepe, Cyab(ar TUTaHWIA, B KOTOPOM KOHIICH-
TPHUPYIOTCS CYIb(HATHI METAIIIOB.

B KOHKpETHBIX BapHaHTaX pealn3alydd U300PCTCHUS MO MEPBOMY ACIHEKTY (QIIBTPAT, COIACPIKAIIMMA, IO
MeHbBIIEH Mepe, cynb(haT TUTaHWJA, TOJABEPraeTCsl HarpeBy Ui yOaJeHHS BOIBI W YBEIMUYCHHS COICPIKAHUS
CBOOOIHON KUCIOTHOCTHU. [IpearnmodTurensHpIM SBIseTCS (GUIBTPAT, COAEPIKAIINKN, IT0 MEHBIIEH Mepe, Cyabdar
TUTaHWIA, KOTOPBIA HarpeBaeTcs A0 Temmeparypsl 6oiiee yeM 100°C, mpu 3ToM HanboJiee MPEANOITHTEIHHBIM
SIBIIIETCSL HarpeB 10 TeMiepatypsbl Oosee uem 130°C u caMbIM IPeaNOYTHTEILHBI BAPUAHTOM SIBJISIETCS] HATPEB
Jo Temrieparypsl 6osee uem 160°C winu 1o kuneHus. B KOHKpETHBIX BapHaHTaX pean3aluy W300peTeHUS Ha-
TPeTHIl QUIBTpPAT, CONEpIKAINil, M0 MEHBIIEH Mepe, cynb(haT TUTaHWIA, MOABEpracTCs (MIBTPOBAHHUIO IS
yIaJCHUSI OCTaTOYHOW CEPHOW KHUCIIOTHI, a OOpa3yromuiics OT(QMIBTPOBAHHBIN 0CANOK (KOTOPBIA COICPIKHUT
OCaXIEHHBIN Cymb(paT TUTAHUIIA U IPYTHE OCAKIEHHBIC CYIb(AThl) MPUBOAUTCSA B KOHTAKT C BOJIOW JJIS MOTY-
YCHHsI KOHIICHTPUPOBAHHOTO (DHIIBTPATa, COACPIKAIIECTO, II0 MEHBIIICH Mepe, CyIb(paT TuTaHWIa. ITOT QUIBTpaT
3aTeM MOJXKET OBITh MOJBEPTHYT MOCICIYIOIIUM dTaraM MPOoIecca, BKIIoYasi THIPOJIU3 U B PAJIC CIydacB OCaxK-
JICHHE ATFOMUHS WA MarHusl.

B KOHKpETHBIX BapHaHTaxX pealu3alliil H300PCTCHUS COACPKAHUEC CBOOOIHOM KHCIOTHOCTH B THAPOIIH3-
HOM pacTBOpe cocTaBisieT oT 8 10 25%. B npyrux BapmaHTax peaim3anuy H300peTeHHs COMepKaHue CBOOOA-
HOW KHCIIOTHOCTH B THAPOIM3HOM PacTBOpE cocTaBisieT oT 9 1o 15%.

B KOHKpETHBIX BapHaHTax peayM3aIliii H300PETeHNUS 10 MEPBOMY aCHEKTY THAPOIU3HBINA PacTBOP MOIBEP-
raeTcst HarpeBy A0 TeMmeparypsl Mexay 85 u 140°C, 80 u 140°C, 90 u 120°C wmm mexay 105 u 110°C. TIpen-
MOYTHTENBHO THUAPOIM3HBIN PAacTBOP IOABEPracTCsS HArpeBy B TEUCHHE MEPHOIa BPEMEHH, IPU KOTOPOM IIpO-
pearupoBal Obl IPAKTUYECKH Bech Cynb(dar Tutanmia. [IpeamodTuTensHON MpOgoKUTEIPHOCTRIO HArpeBa sB-
nsercs nepuox ot 1 no 3 u. Haubonee mpeAnodTUTEIHHOMN MPOIOJIKUTEIIEHOCTRIO HATPEBA SBIISCTCS IEPUO] OT
90 muH 110 2 ¥ mim okoisio 100 MuH. B KOHKpETHBIX BapHaHTaX pean3aliy H300peTeHHsI PaCTBOP IOABEpraeTCs
HarpeBy B T€UEHUE OKOJIO 2 4 pH TeMmmepaType cBbliie 85°C 1 3aBeplIeHHs THAPOIN3a.

B KOHKpETHBIX BapUaHTaX peald3alliyi H300PETCHUS IO MEPBOMY aCIEKTY THAPOIU3HBIA PACTBOP MOIBEP-
raeTcsi KOHTAaKTy C BOJOM, COIepIKalleld YacTUIBI JUOKCHAA TUTaHa. [IpemodTUTeIhHO YacTUI[AMH JHOKCHAA
TUTaHA SBIAIOTCS HAHOYACTHIEL. lIpeArnouTHTEIHHBIM SBISETCSA, YTOOBI KOJTMYECTBO YAaCTHI] AHOKCHAA THTAHA,
J00aBIICHHBIX K THAPOJIM3HOMY PacTBOPY, HAXOMIIOCH B mpenenax Mexnay 2 u 30 mac.% OT Macchl THOKCHAA
THUTaHAa, KOTOpas 10 pacdeTy JOJDKHA NPHCYTCTBOBATH B pacTBope. Hambosee mpeArnouTHTEIBHBIM SBISCTCS
KOJIMYECTBO MeXTy 2 1 15 Mac.% W mpeamodTuTensHo Mexkay S u 9 mac.%. [IpeqnodrurensHBINA pa3Mep YacTHIT
JIMOKCHU/Ia TUTaHA, JOOABIIIEMBIX K THIPOJIHU3HOMY PacTBOPY, cocTaBisieT oT 2 mo 10 HM u Gojee MpeanodTH-
TEJIHHBIM SIBIISIETCS pa3Mmep OT 3 110 6 HM.

B KOHKpETHBIX BapHaHTaX peau3allii H300PETCHHUS M0 TIEPBOMY aCIeKTy CIOCO0 JOMOTHUTEIEHO BKIFO-
YaeT 3Tall JUCTICPTUPOBAHUS THIPOIHM3HOTO PACTBOPA C MOMOIIBIO YIbTPa3ByKa IS OCAXICHUS JTUOKCHAA TH-
TaHa W3 pacTBopa. [IpeamouTUTETFHBIM SBISICTCS AUCICPTHPOBAHUE THAPOIUIHOTO PACTBOpA MPU OTCYTCTBHUH
Harpesa.

B o1HOM U3 BapHaHTOB pealu3aliii H300pETCHUS CIIOCO0 JOMOTHUTEIBHO BKIIFOYACT 3TAIl 00XHra Tupa-
Ta JUOKCHJA TUTaHA. [IpeArmOYTHUTEIBHBIM SBISICTCS OCYIICCTBICHHE 00XWra Ipu Temreparype Mexay 800 u
1100°C, mexmy 850 u 950°C wmm mexay 890 u 910°C.

Bo BTOpOM acrmekTe HaCTOAIIETO H300PETeHUS MPEeLyCMaTPUBACTCS IO MEHBIIIEH Mepe OAHWH MPOAYKT, TO-
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JYYCHHBIA CIIOCOOOM TI0 TIEPBOMY aCIEKTY, IIPU 3TOM MPOIYKT BEIOUPAETCS U3 CICTYIONINX BEIICCTB:

a) TUOKCHU]] TUTAHA;

b) okcum KpeMHUS;

¢) cyibdaT KaIbIINS;

d) cynedar anromuHUS WK

€) cyabdaT MarHusl.

B TpeTbem acmnexTe HaCTOSAIIET0 H300pETeHUs IPEAYCMATPHBACTCS CUCTEMa JJISl M3BJICUCHHS IPOIYKTa U3
IUCTIEPCHOTO MaTepHaia, IPH TOM CHCTeMa BKIIIOYAeT:

a) peakTop Cyab(paTHUPOBaHUs, BHIIOJHEHHBIA C BO3MOKHOCTBIO MOMYUYCHUS M HATPEBA CEPHOM KUCIOTHI H
JUCTIEPCHOTO MaTepHaia, COACPIKAIIEero Mo MEHBIICH Mepe MUOKCHI THTaHA, M C BO3MOXKHOCTBHIO MOJNYYCHHUS
CEpPHOKUCIION CMECH;

b) y3ex nmepBoii GUIBTPALUH, BRIOTHEHHBIA C BO3SMOXHOCTBIO TTOJIYUCHHS CEPHOKUCIION CMECH U TOJTyde-
HUS TIEPBOTO (PIUIBTpPATa, COACPIKAMICTO IO MEHBIICH Mepe CEpHYIO KUCIOTY W OT(HMIBTPOBAHHBIN OCAJIOK, CO-
JIep KAIIHi 0 MEHbBIICH Mepe Cyab(aT THTaHWIIA;

C) peaxkTop THAPOJIN3a, BRITOJHEHHBIH C BO3MOKHOCTBIO ITONyYSHHsI pacTBOpa cynb(daTa THTAaHWIIA U Ha-
rpeBa BBIMICYKAa3aHHOTO PAaCTBOPA VIS OIYYEeHHUS THAPOIM3HOTO pacTBOPA;

d) cemapaTop, BEIIIOIHEHHBIH C BO3MOYKHOCTBIO MTOJYYCHHS THIPOIU3HOTO PACTBOPA U OTECIICHHS THApaTa
JTUOKCHAA TUTAHA.

B KOHKpeTHBIX BapHMaHTaX pealn3aldé W300pPETEeHUs IO TPEThEMY ACIEKTY Y3el cermaparopa CONEPKHUT
BTOPOH CETaparop, BHIITOJHEHHBIH ¢ BO3MOXKHOCTBIO TTOJIYYEHHUS THAPOIM3HOTO PACcTBOPA U MOTyYCHHS KOHIICH-
Tpara, COJCPIKAIICTO TUOKCH]I TUTaHA. B abTepHATHBHBIX BapHaHTAX peajH3allid U300PETEHUs Cemaparop co-
JICPXKHT y3el UCHTPU(YTHUPOBAHUS, BRITIOTHEHHBIN C BO3MOKHOCTBIO OT/ICIICHHS OCAXKICHHOTO THIPATa JHOKCH-
Jla THTaHa.

B KOHKpETHBIX BapHaHTaX peaju3alyi U300PETCHHS MO TPEThEMY aCIEeKTy CHCTeMa JOMOIHHUTEIBHO CO-
JICPXKHUT MO MEHBIICH Mepe OTUH pe3epByap AJIsA OCaXICHHS, KOTOPBIH OOecleYrBacT OCaXKICHHE Cyib(ara
AIIOMUHUS WM CyTb(paTa MarHusl.

B KOHKpETHBIX BapHaHTaX peann3aludl W300peTeHHs AUCIEPCHBIH MaTephall TOMOJHUTEIHHO CONEPIKUT
10 MEHBIIIEH Mepe OJUH MPOAYKT M3 OKCHAA ATFOMUHU, OKCHJIa MarHUSA, OKCHIA KaJIbIUS MIIM OKCHIA KPEMHHS.

B KOHKpeTHBIX BapHaHTaX peaju3alyiy M300pETEHHS M0 TPEThEMY ACIEKTy CHCTeMa IOMOIHHUTEIBHO CO-
JIEPKUT TI0 MEHBIIIEH Mepe MOTIOTHUTEIBHBINA y3eN (GHUIbTPANN, KOTOPHIH 00eCTieunBaeT OT/EICHHE OCAKIAEH-
HOTO CyJb(aTa aTIOMUHIS WIH OCAXIEHHOTO Cynb(daTa MarHus.

B deTBEpTOM acmekTe HacTosIIee H300pPETEHHUE MPEIyCMaTPUBACT CIIOCOO M3BIICYCHHUS MPOAYKTOB M3 JIUC-
MEPCHOTO MaTepHaia, COACPIKAIICTO CICAYIONIHE KOMIIOHCHTBI:

1) IMOKCH]] TUTAHA;

i) OKCHJ KpEMHUS;

1i1) OKCHI KaJIbIIUS;

iV) OKCHJT aTFOMUHHS U

V) OKCHJ] MarHusl.

Brimeyka3aHHbINH CIOCOO BKITIOYAET:

a) KOHTAKT JUCIIEPCHOTO MaTepHalia ¢ CEpHOW KHUCIOTOH W HarpeB IS MOJIYYCHUS CEPHOKHCIION cMecH;

b) dbunpTpanuio CepHOKHUCION CMecH ISl MOJydeHUsT OTQUIBTPOBAHHOTO OCaJKa W MEPBOro (MIbTpaTa,
COJIEPIKAIIETO CEPHYIO KHUCIIOTY;

C) KOHTaKT OTQUIFTPOBAHHOTO OCaJKa C BOJOW JUI 00pa30BaHUs CEPHOKHCION CYCIICH3UU, COJCPKALICH
Cynb(aT TUTAHUIIA;

d) ¢pmIbTpanuo CEpHOKUCIION CYCIICH3UH IS TTOTYYCHUS KOHIICHTPATa, COMEPIKAIICTO OKCUIT KPEMHUS H
Cynb(at KaJblHs, a TAKXKE IS MOIy4IeHUS QIIbTpaTa, COACPIKAIIECTO 0 MEHBIICH Mepe CyIb(aT THTaHIIA,;

€) KOHTAaKT (puibTpara, coAepiKaliero, o MEHbBIICH Mepe, Cylnb(ar TUTaHWIA C BOJOU A 00pa3oBaHHS
THIIPOJIM3HOTO PacTBOPA;

f) HarpeB rEAPOIM3HOTO pacTBOpA ISl THAPONIN3a CyIb(aTa THTAHIIA,

g) OTIeNeHHe TUApaTa TUOKCHIAa THTaHaA, COACPIKAIIETO THApAT NUOKCHIA THTaHa, W (QuibTpara, comep-
JKarero cyib(ar aqTroMUHUS U CyIb(aTr MarHus;

h) ocaxxnenne cynnharta amOMHUHAS M OTIEICHUE Ocaaka MyTéM (MIBTPOBAHUS PACTBOPA IS TIOTyUSHUS
KOHIICHTpATa, COAEPIKAIIETO OCAKAEHHBIN Cynb(daT amoMUHI, M QUIBTpPaTa, COAEPIKaIIero CyIb(par MarHus;

1) ocaxaeHue cynb(aTa MarHus W OTHEICHHE OCajKa MyTEM (QHIBTPOBAHHS PACTBOpA YIS TTOTYICHHS
KOHIICHTpATa, COJCPKAIICTO OCAKAEHHBIN CYIb(aT MarHusl.

[IpeanoYTUTENFHO 3Tal OCAXKICHUS CylTb(haTa aJIOMHHHS B CIIOCOOE MO YETBEPTOMY aCMEKTy BKIIOYACT
OXJIaXKJICHUE (PUIIbTPaTa, COACPIKAIICTO CYIb(hAT ATFOMHHUS U CYyNb(haT MarHus JUIs IMOTYYCHHS OXJIAXIEHHOTO
PacTBOpPa, COMEPKAIIETO OCAKIACHHBIN CyTb(paT AMIOMUHHS, U QUIBTPALNIO OXJIAXIEHHOTO PacTBOpa s MOTy-
YCHHs KOHIICHTpPAaTa, COJECPIKAIIETO OCAXKIEHHBIN CymbhaT aTlOMUHHSA, U (QUIbTpaTa, COACPXKALICTO CYIb(paT
MarHusl.

[IpeanovTuTeNnsHO dTalm OCaXKACHUS CyNTb(aTa aJIOMHHHSA B CIIOCOOE IO YETBEPTOMY aCTEKTy BKIIOYACT
YBEJIMUEHHE KOHIICHTPALUU KUCIOTHI (PMIBTpaTa, COIEPKAMETO Cyab(haT Maraus, UL MOTyICHUS TOIKUCICH-
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HOTO PacTBOpa W (WIBTPALUIO MOJKHCICHHOTO pacTBOpa AV TOJIy4eHHS! KOHLEHTpPAaTa, COJCPIKaIIero OCax-
JNEHHBIA CyIb(paT MarHusl.

W3obperenne Takke BKIIOYACT B c€0sl YACTH, HJIEMEHTHl M OTIMYUTEIbHBIC MPU3HAKH, YIOMSHYTHIC WIH
yKa3aHHBIC B OMHCAHUH 3a8BKH, B WHANBUIYAIFHOM IOPSIKE WM KOJUIEKTUBHO, B JFOOOH MM BO BCEX KOMOU-
HAIMAX W3 JBYX WIN Ooiee BBIMICYKA3aHHBIX YacTeH, SJI€MEHTOB WM OTIMYUTEIBHBIX IMPU3HAKOB, U Tl KOH-
KPETHBIE LIeNIbIe YUCIIA, YIIOMSHYTHIE B HACTOSIIEM JOKYMEHTE, IMCIOT U3BECTHBIC SKBUBAJICHTHI B O0JIACTH TEX-
HHUKH, K KOTOPOH OTHOCHTCSI HACTOAIICE N300PETCHNE, TO TaKHE M3BECTHHIC SKBUBAJICHTHI CUUTAIOTCS BKIIFOYCH-
HBIMH B HACTOSIIHNN JOKYMEHT, KaK OyaTO ObI OHHM OBUIH OTIEIBFHO M3JI0)KEHBI.

JlanbHelne acneKTsl H300peTeH s, KOTOPOE CIIEAYeT pacCMaTpUBATh BO BCEX €0 HOBBIX acleKTax, CTa-
HYT OYCBUIHBIMH JUIS CIICIIMAIMCTOB B TAHHOHM OOJIACTH TEXHUKH IIPH MPOYTCHUH HIKCCIICIYIOIIETO OMUCAHNUS,
KOTOpOE IpejyIaraeT o MEeHbIIeH Mepe OJMH IPUMEp NPaKTHIECKOTO IPUMEHEHUS H300peTeHUSL.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

BapuaHTh! peanu3anny HaCTOSIIIETO M300peTeHHs OyIyT ONMHMCAHBI HIXKE TOJBKO B KayecTBE IpHMeEpa co
CCBUIKOW Ha CONPOBOK/AAIOIINE YEPTEXKH, Ha KOTOPBIX

Ha Qur. 1 mponsuTIOCTpUpOBaHa OJIOK-CXeMa Tpollecca, H300pakaromas BapuaHT pealiu3alni n300peTe-
HUS,

Ha (ur. 2 MPOMLTIOCTPUPOBAH XUMHUIECKUI COCTAB Pa3IMIHBIX 00pa3IIOB MITaKa, Kak OMUCaHO B IpUMepe 2;

Ha QUT. 3 IPOMILTIOCTPUPOBAH XUMHUIECKHUI COCTAB Pa3IMIHBIX 00PAa3IOB IIIIaKa, OTIPEISIEHHBIN METOIOM
peHTreHoBckoi dayopecuennuu POA B npumepe 2 (s Hosoi 3emanmuu u FOAP) v mony4eHHbIH U3 IuTEpa-
TYPHBIX UCTOYHUKOB B ipuMepe 1 (st Kutas u Poccun);

Ha ¢ur. 4a MPOMLUTIOCTPUPOBAHO KOJIUYECTBO TUOKCHJA THTaHa, ONpeAeIEHHOE B (UIBTpATe, COJepKa-
meM cyibhaT THTaHWIa, ONpeaeIEHHOe CIIOCOO0M THTPOBaHUs B puMepe 3; Ha ¢ur. 4b mpowsuTIIOCTpUPOBAHO
KOJIMYECTBO THTAHA, ONPEACIEHHOE B (DUIIBTpATE METOJIOM ONTHYECKOW IMUCCHOHHOM CIIEKTPOMETPHHU C HHAYK-
TUBHO-cBs13aHHOM mazmoit (MCIT-O2C) B mpumepe 3;

Ha (UT. 5 TPOMIUTIOCTPUPOBAHBI ONPEHCICHHS KOJUYCCTBA TUTAHA, KaJbIWs, aJIOMHHHS W MarHus B
dunpTpare metogom MCIT-ODC.

IMoapoOHoe onucanue MPeANOYTUTEIbHBIX BADHAHTOB PeaiN3alii H300peTeHus
Onpenenenus

Ecmm He ykazaHo WHOE, TO CIEAYIOUINE TEPMHUHBI B JAHHOM OIMCAaHWH M300PETEHHS OIPENeNeHBI Clie-
JIYFOTIIMM 00pa3oMm.

TepmuH "TIPOAYKT" WM HEYTO MOAOOHOE MpeaHA3HAUYEH I TOTO, YTOOBI OXBATUTH IOJIE3HBIE MCKOIIae-
MBbl€, U3BJICUEHHBIC U3 CHIPhSI WIIM JUCIEPCHOTO MaTepHaja B BUJIE YAaCTHII, UCIIOIb3yEMOTO B OIMCAaHHOM IIPO-
necce. B KOHKPETHBIX BapUaHTaX pealn3aludl W300pETEHUs TPOIYKTHI SBISIFOTCS JUOKCHIOM THTaHa M IO
MEHBIIICH Mepe OJHO BEIIECTBO M3 CyiIb(aTa MarHus, Cyiab(para alOMUHU, CylIb(ara KalbIUsS U JBYOKHCU
KPEMHHMSI, MM MX COOTBETCTBYIOLIHX COJICH (B COOTBETCTBYIOIINX CITydasx).

Tepmun "nucnepcHeli MaTepuan'" HpeAHa3HAa4YeH ISl TOTO, YTOOBI OXBAaTHTh CHIPHEBOM MaTepHai, W3-
MENBUEHHBIN 10 MEJIKUX YaCTHL, YTOOBI 00ECIIeUNTh KOHTaKT CEpPHON KHUCIOTHI C KaXKJIbIM BHIOM OKCHIa Me-
Taia. B KOHKpPETHBIX BapHaHTaxX peai3alui HACTOSIIETO H300peTeHUs TUCTIEPCHBIM MaTepHral UMEET pa3Mep
gactur, MeHee 180 MKM. B mpeanmouTHUTEeNsHBIX BapHaHTax peaau3allid W300peTeHHs YacTHIBI JAUCIIEPCHOTO
MaTtepuana uMeroT pazmep oT 10 go 180 mxMm mmm ot 40 10 110 MkM. B KOHKpETHBIX BapHaHTax peaau3aliu
M300pETEHUS YaCTHUIIBI TUCTIEPCHOTO MaTepualia UMeroT pazmep okoio 30, 45, 60, 70, 80, 90 wmu 100 MxMm.

TepmuH "oTHUIBTPOBAHHBIA 0camoK" WK "ocagoK" W HEYTO MOJOOHOE OTHOCHTCS K TBEPAOMY MaTepHa-
7y, KOTOPBIH HAXOAWUTCS HA (QWIBTPE WIM MEMOpaHE B pe3yNbTaTe YAAJICHUS JKUAKOCTH (Yalle BCEro KUCIIOTHI)
U3 cMecu. B KOHKpETHBIX BapuaHTaX pealM3alliy HACTOSIIIETr0 H300peTeHns: OTQUIBTPOBAHHBIM 0CAIOK coJep-
KHUT CyAb(aT THTAHUIIA U TI0 MCHBIIICH Mepe OAWH MPOAYKT U3 cylb(haTa MarHus, cyabhaTa aTlOMUAHUS, CYyib-
(haTa KaJIbIMS U OKCHIA KPSMHUS.

Tepmun "ocTaTok" mpeaHa3Ha4YeH Ul TOTO, YTOObI OXBATUTH TBEPIBIN MaTepuall, U3 KOTOPOro ObUIH W3-
BJICUCHBI PACTBOPHMEIC B BOJIC CYIb(aThl METAIIOB B pe3ylbTaTe MpoIlecca BhINICIAUYnBaHUSI. B KOHKpETHBIX
BapHaHTaX peajn3alliid HACTOSIIET0 HM300pETEHUS OCTATOK COACPKHUT Cynb(ar Kaimblius (THUIIC) WU OKCHIT
KpeMHHS. B KOHKpETHBIX BapHaHTaX pealn3aIliy HaCTOAIIETO H300PETEHUS OCTATOK JOMOTHUTEIBHO CONCPIKUT
HE BCTYNHUBIINE B PEAKIINIO OKCHABI METAIJIOB.

Tepmun "cBOOOHAS KHCIOTHOCTH'" OTHOCHTCS K TOM 4acTH OOIIel KUCIOTHOCTH, KOTOpas CYIIECTBYET B
(hopMe KHCTIOTHI KaK B MOHU3UPOBAHHOM BHJIE, TAK M B HE HOHU3UPOBAHHOM BHIE.

Tepmun "peakTop" BKIIOYAET JIIO00E YCTPOHCTBO, COCTOAIIEE M3 OMHON mim Ooyiee EMKOCTEH W/WIH KO-
JIOHH WM TPYOOIPOBOJHBEIX OOBSI30K, B KOTOPBIX MaTepHAIIBI MOT'YT 00padaThIBAThCS, CMCIIUBATHCS M/HITH Ha-
TpeBaThCsl COriaacHo u3obpereHuto. [IpuMepsl peakTopoB COrNIaCHO M300PETEHHIO BKIIIOYAIOT PEAKTOPHI HETpe-
PBIBHOTO EHCTBHS M MH(Y3HOHHBIE PEaKTOPhI IEPHOINUECKOTO JICHCTBHS.

B ommcanum u3o0pereHus MCIoab3yloTces TepMHuHBL "cMech”, "pacTBop” u "duneTpar”, npu 3TOM HX Ha-
3BaHUsI MEHSIOTCS B 3aBUCHMOCTH OT CTaJHH IpOIecca, B KOTOPOH MCHONB3YIOTCS 9TH TEPMUHBL. TaM, rie 3To
YMECTHO, TEpMHH "CMeCh" OTHOCHUTCS K JKMAKOCTH MO MEHbBILIEH Mepe ¢ OJHUM TBEPAbIM BELIECTBOM B CYCIICH-
3un. TepMuH "pacTBop" OTHOCHTCS K BOIHOW cyOcTaHIuu. TepMuH "QuUabTpaT" OTHOCUTCS K KHIKOCTH, TIOJTY-
YEHHOU B pe3ynbTaTe mporecca QIIbTPaIHH.
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Bo BcéMm onmcannn M300peTeHHs U B clienyromiei ganee popmysie, ecii KOHTEKCT He TpeOyeT HHOTO, CJIo-
Ba "BKitoyaet", "BKIIOUaromuit”, "cogepxkut", "coaepkamuii”" 1 T.1. JOJDKHBI TOJIKOBATHCS B LIMPOKOM CMBICIIE
KaK TPOTHBOIIONIOKHOCTh HCKITIOYAIOIEMY CMBICITY, TOBOPS IPYTHMH CIOBaMH, B CMBICJE "BKJIIOYAst, HO HE OT-
paHUYMBAsChH".

"TTepoBCKUT" OTHOCHUTCSI K MUHEPAITY, IPEACTABIIAIONIEMY COOOM CITOKHBIN OKCHI THTAHA W KAJBIHS - TH-
taHaT Kanpiws ¢ Gopmynoi CaTiOs. [IepoBCKUT, Kak MPaBHIIO, IMEET KYOMUECKYIO0 KPUCTATUIECKYIO CTPYK-
TypY, XOTS TEPMHH, HCIIOJIB3YEMBII B 3TOM TOKYMEHTE, MpefHa3HaueH g 0003HaYeHHS JII00OH (POPMBI THTA-
HaTa Kajgpluus. TepMHUHBI IEPOBCKHUT U TUTAHAT KAJIBIUS HCIIONB3YIOTCA Ha PABHBIX OCHOBAHUAX KaK CHHOHUMBI.

TepmuH ">UIKOCTE" WM "pacTBOp" OTHOCHUTCS K MaTepually, COAepsKalleMy OJHO WIH Ooyiee coeluHe-
HUH, KOTOpPBIC CIIOCOOHBI T€Ub. DTOT TCPMHUH TAK)KE MOXKET BKJIIOUATh OJHY HIIM OOJIee XKHUIKOCTEH, PACTBOPCH-
HBIX BEIICCTB, B3BCIICHHBIX BEIICCTB MIIK TBEPIBIX BEIICCTB.

Tepmun "oOxkur" o3HavaeT MpoOIECC, TP KOTOPOM BEIIECTBO HArpeBaeTCs 0 BBICOKOM TeMIlepaTypsl, HO
HIDKE TOYKH TIABIICHUS, U KOTOPBIHA MPUBOAUT K TIOTEPE BIIATH, BOCCTAHOBJICHUIO WM OKUCIICHHIO,  TAKXKE Pa3-
JIOXKCHUIO KapOOHATOB U IPYTHX COCIUHCHHUI.

Tepmun "rumnc" oznauaer CaSO42H,0. OtoT Tepmun u "cynbdaT kampiusa” win CaSO4 MCTIONb3YIOTCS
B3aMMO3aMEHSIEMO B 3TOM JOKYMEHTE.

TepmuH "cynbdaT TUTaHWIA" TIpeJHA3HAYEH I TOTO, YTOOBI OXBATUThH JAPYTHE CYyIb(paTHbIE GOPMBI TH-
TaHa, KOTOPBIE TakXke OBITh MOTYT MMETh MECTO B pe3yibTaTe CyIb(PaTHpOBaHHS M KOTOpPHIE OyIyT MOHATHBI
CHENHANNCTaM B JAHHOW OOIACTH TEXHUKH.

TepmuH "Tunpar THOKCHIA TUTAHA", UCTIOJIH30BAaHHBIN B HACTOSIIEM JTOKYMEHTE, IIpeHa3HaueH I TOTO,
YTOOBI OXBAaTUTh PAaCTBOPEI, COAEPIKAIINE KaK TUOKCH] TUTAaHA, TaK W THAPAT IUOKCHIA THUTaHA, a TAaKXKe JHOK-
CHUJI TUTaHa JMr000# creneHu ruaparanui. CrenuanucTaM B JaHHOW 00JacTH TEXHUKH OyAET MOHSATHO, YTO IPO-
JIYKT TUAPOIU3a Cyab(haTa THTAaHWIA OyJIeT MPEACTABISATH COOOH CMEeCh JUOKCHIA TUTaHA U THApPATa JUOKCUAA
TUTaHA. 32 UCKIIFOUCHHUEM CITy4acB, KOTJa KOHTCKCTOM IOJIpa3yMeBacTCs MHOE, KOTJa TCPMUH JHOKCHUJI THTaHA
OTHOCHUTCS K HACTOSIIEMY JOKYMEHTY, OYeT MOHITHO, YTO THIPAT JUOKCHIA TUTAHA TAKKE MOXKET MPUCYTCT-
BOBATh B JIFOOOU TPOTIOPIIUU. AHAIOTHYHBIM 00pa30M 3a UCKIFOUCHHEM CIIyYacB, KOTJIa KOHTCKCTOM IOJpa3y-
MEBAeTCs MHOE, KOTa TSPMUH THAPAT JHOKCHIA TUTAaHA OTHOCUTCS K HACTOSAIIEMY JOKYMEHTY, OYIeT MOHSATHO,
YTO TUOKCHJ THTaHAa TaKXKe MOXKET IPUCYTCTBOBATH B JII0OOH mponopnuu. Tam, Te IpomopHus, COOTHOIICHHE
WM TIPOIICHT TUOKCHIA THUTAaHA B HCXOAHOM CBHIPhE OTHOCHTCS K HACTOSIIEMY JTOKYMEHTY, CICIHAINCTY B JaH-
HOW 00JacTH TEXHUKU OyAET MOHATHO, 4YTO (PaKTHIESCKH CYIIECTBYIONHE (GOPMBI IWMOKCHIA TUTaAHA MOTYT HE
OBITH B (hopMe, TOIXOASAIIEH IS eTo BhIIeneHus. Hanprumep, B IepOBCKUTE TUOKCHI TUTaHA TIPEUMYIIECTBCHHO
cymecTByeT B ¢popme TutaHata kanbius (CaTiO;). B ciydasx, xorma mpeaoCcTaBiISIOTCS aHAUINTHIECKUE JTaH-
HBIE, OTHOCSIINECS K JUOKCHAY THTaHa, 3TH JaHHBIC JAal0T KOJIMYECTBO TUOKCHIA THTaHA, KOTOPOE MOXET OBITh
CBSI3aHO C IPYTHMH JICMCHTaMH, HalPHMEpP B TUTAHATE KaJIBIIHSL.

TepMuH "ycTpoHCTBO A IUIABICHUS" OTHOCHTCS K JIOOOMY ammapary, MOIXOASIIeMY IS UCIIOJIb30Ba-
HUS BRICOKHX TEMIEpaTyp Ui MPeoOpa30oBaHus TBEPAOTO MUHEpAIa B PACIUIABICHHOE COCTOSIHUE. DTOT TEPMUH
TaKXkKe MPEeTHA3HAYCH U OOBCIMHCHUS TaKUX MOHATHH, KaK YCTPOUCTBA JJIS TUIABJICHUS U IIAXTHBIC TICYU WIIH
JIOMHBI.

X0Ts HIKECIIEAYIoIIee OMMCAaHNe COCPETOTOUECHO Ha KOHKPETHBIX BapHaHTaX Pean3aluy H300peTeH s, a
MMEHHO Ha TIOJIy9E€HUH JUOKCHA TUTaHa M MO MEHBIIEH Mepe OIHOTO APYroro MpOoAyKTa U3 Cyiab(ara Maraus,
cynbdara aJIOMHHHUSA, CyIb(aTa KaJbIMsI U OKCHIa KPEMHHUS C UCIIONB30BaHMEM IUIABIIIFHOTO IIUTAaKa Iporecca
TIPOM3BOJICTBA CTAJH B KAUECTBE OCHOBHOTO CHIPBS, CIEAYeT MOHUMATh, YTO M300PETECHHE MOXKET OBITH IIPHMeE-
HUMO JUTS IPOM3BOJICTBA ANBTEPHATUBHBIX BUJOB MUHEPAIOB U HCIOIH30BAHUS ANbTEPHATHBHBIX BHIOB CHIPBS,
KaK M3BECTHO CIIEHAINCTAM CPEIHET0 YPOBHS B TaHHON 00JIACTH TEXHUKH, K KOTOPOH OTHOCHTCS M300pETEHIE.

Tepmun "cucrema" BKIFOYAaeT B ceOs TPyOONPOBOMHYIO OOBSI3KY M JAPYTHE SJIEMEHTHI, KOTOPhIE OOBIYHO
MOTYT UCIIOJIE30BAThCS TSI 00ECIICUCHUSI BO3MOKHOCTHU U3BJICUCHHUS MUHEPAIOB U3 MEPBOHAYAIBLHOTO JUCIICPC-
HOTrO MaTepuana. B kadecTBe mpuMepa "cucrtemMa" MOXKET BKIIOUATh B CeOsl KIIATIAHBI PETyIUPOBAHUS TaBICHU,
TEIUIOOOMEHHUKH, (UIBTPHI, KOHTPOJIEHO-U3MEPUTEILHBIC MPHOOPH! (JATYMKHU JABICHUS, TATYUKU PACcXOia,
natunku pH) ¥ cMecuTenbHbIe TPOHHUKY (CTATHYECKUE CMECHUTEIIH).

Kak Ob110 yKa3zaHo BbIIIE, H300peTaTeNid pa3paboTaal METObI H3BJICUCHUS [ICHHBIX MPOIYKTOB M3 THTAH-
COJZIEPKAIIIX MUHEPAJIOB, TAKUX KaK THTAHAT KaJNbIUSI WM NEPOBCKHUT, KOMMepUYecKH 3P PEeKTUBHEIM IyTEM. B
YaCTHOCTH, HACTOsIIee M300peTeHNE MpeiaraeT CIocoObl A W3BJICUCHHS JWOKCHIA THUTaHA W MO0 MEHBIICH
Mepe OJHOTO APYroro MpoAyKTa W3 cynb(aTa MarHus, Cyib(ara aJlOMHHHUSA, Cyab(aTa KaJIbIUI WIA OKCHAA
KPEeMHHUS U3 IUIABWIIBHOTO IIUIAaKa, IMPEAIIOYTHTEIRHO IpOoIecca MPON3BOICTBA YyryHa. B cilyyae MmiIaBHIHLHOTO
IIIaKa Mporecc Ha yAuBJIeHNE d((PEKTUBEH T€M, YTO U3 MaTeprana MO>KHO M3BJICYb IENBIA PSA IICHHBIX MUHE-
paJIoB, KOTOPBIH Oe3 y4éTa 3TOro 0OCTOATENBLCTBA CUMTACTCS OTX0M0M. Kpome Toro, m300peTeHrne mpeaycmar-
pHUBacT CrocoObl TS W3BICUYCHUS YKa3aHHBIX MHHEPAJIOB, KOTOPHIC SIBISIOTCS 3KOHOMUYECCKH 3(P(PCKTUBHBIMHU
(HampuMep, HE SIBIISTIOTCS SHEPTOSMKUMH M HE TPEOYIOT JOMOJHHUTENBHBIX JTAllOB HATPEeBa) MO CPaBHEHHIO C
METOJaMH, H3BECTHBIMU B TAHHOM 00JaCTH TEXHHKH.

B o1HOM U3 BapHaHTOB M300peTaTeNIn MPEIaraloT croco0 s U3BJICUCHHS MIPOYKTOB JUOKCHIA THTAHA,
cynb(ara amrOMHUHUSA, CyTb(paTa MarHus, cyib(aTa KaJdblus U OKCHAA KPEMHUS U3 OTXOJOB MPOU3BOJICTBA, HC-
MOJIB3YSI IKOJOTHYECKH OE30MacHbIe CIIOCOOBI, B TOM YHCJE MepepabOoTKy BBIICICHHBIX KHCIOT. JlocTmkeHne
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YCIICIITHOTO W3BJICUYCHHS STUX MPOIYKTOB 00CCIICYMBACT KOMMEPUECKUE MPEUMYIIIECTBA MyTEM NPEAOCTABICHHUS
BO3MOKHOCTH JIOTIOJTHUTEIBHOHN BBITOBI U3BJICUCHUS [ICHHOTO U3 TOTO, YTO B HACTOSIIEE BPEMs SIBIISICTCS OTXO-
JIOM TIPOU3BOJICTBA (MEePOBCKHUT). COOTBETCTBEHHO B JIOTIOJHUTEIHLHOM aCIEKTe H300pETeHNE MpeayCMaTPUBACT
croco0 yMEHBIICHHS KOJIMYECTBA OTXOAOB M3 COACP)KAIINX ITUOKCH] THTaHA, MPOIYKTOB MpoIecca MPOU3BOA-
CTBa YyryHa. MHHUMH3aIMsA KOJIWYECTBA OTXOIOB TAaKXKE€ HMMEET JKOJOTHYECKHE NPEUMYIIECTBA, BKIIOYAs
YMEHBIICHUE 3arps3HEHUS OKPYXKAIOMIEH Cpellbl M COKpAIleHHEe WCIIOIh30BAHUS 3eMETIbHBIX YIACTKOB I Pa3-
MEIIEHHSI OTXOOB YYTYHHOTO IIITaKa.

Ha ¢ur. 1 nponsmrocTpupoBaH BapHaHT pealn3alii H300pETeHUs, B KOTOPOM MHHEpAJbl | n3MenpyaroTes
B JIPOOMIIKE TOHKOTO M3MEIBYCHUS 2 10 MOJIYYCHHUS JUCICPCHOrO MaTepuana. [IMCIepCHBIA MaTepuai IMPUBO-
JIUTCSL B KOHTAKT C CEPHOM KHUCIOTOM, MOCTyMAarouleil u3 pacxoJHoil €MKOCTH KHCIOTHI 3 B peakTop 4 mepen
¢unbTpanueit B y3ie mepBoil GUIBTpAIK S5 IS MOMydYeHHs (QHIBTPATa, COMSPHKAIIETO CEPHYIO KHCIOTY 6 U
OoTOUILTPOBAHHBIN 0ocafoK 7. OTQUIBTPOBaHHBIM OCaJOK HPUBOAWUTCS B KOHTAKT C BOJOW 8 UIS MOJy4EHHS
CEpHOKHCIION cycneH3un B peakrope 9. CepHOKHCIas CycleH3usl PUIBTPYETCsS BO BTOPOM OJIOKe (DHIBTpaIuu
10 s modydeHus: KOHIIGHTpPAaTa, COACPIKAIIEro HepacTBOPUMEIH ocTaTok 11, u QuubTpaTa, comepkKamero mo
MeHbIIIeH Mepe cyabdaT TuTanuna. Boma 12 nobasmisieTcs B GUILTPAT, KOTOPBIHA 3aTeM MOAAETCS B pEaKTOP THII-
pomu3za 13. Tlocne ruaponmsa KUAKOCTh GUIBTPYETCS B TPETbeM OJIoke GuiIbTpanuu 14 u oCaKIeHHBINH MaTe-
puan (MperMyIECTBEHHO THAPAT JUOKCHAA TUTaHA) yAalseTcs B BHJIE KOHIEHTpaTa 15. @uiIbTpaT mocTynaer B
OTCTOMHHK 16, B KOTOpOM Cyib(aT alFOMUHHS BIMAIAET B 0CAIOK. 3aTeM OCaIOK OTAEIAETCS (QUIBTPOBAHUEM
B ueTBepTOM Osioke pubTparnuu 17. KonneHTpar, conepxkanuii cynbhat amoMunus, ynansercs (18), a Gpuibt-
par HampaplseTca Ha BTOpoil orcToiHHK 19. ITocie ocakaeHHs pacTBOPEHHOTO cynb(dara MarHus KHUIKOCTh
¢uneTpyercs B maroM Oyoke ¢ubTpanuu 20, rae cooupaercs KOHIICHTPAT, ColepkKaiuil cymbdar Maraus 21.
OunbTpaT (B OCHOBHOM COJICPXKAIIUI KHCIOTY) HAKAIUTMBACTCS U MOXKET OBITh TepepaboTan (22) B YCTaHOBKE
pereHepanuu KUcioTsl 23.

B cBsi3u ¢ 3THM B OJTHOM H3 aCMEKTOB M300pETCHHE MPEAYCMATPUBACT CITOCOO M3BJICUCHHS TUOKCHIA TH-
TaHa | 10 MCHBIIICH MEpe OJHOTO IPYTOTo MPOIYKTa U3 TUCIICPCHOTO MaTepHaia, MPHU 3TOM YKa3aHHBIA CItocoo
BKITIOYAET:

a) KOHTAKT JUCIIEPCHOTO MaTepHalia ¢ CepHOW KHUCIOTOH M HarpeB I MOJYYCHUS CEPHOKHCIION CMecH;

b) dbunbTpanuio cCepHOKHUCION CMeCH ISl MOJYYeHUs OTGUIBTPOBAHHOTO OCaJKa W MEPBOro (MIbTpaTa,
COJIEPIKAIIETO CEPHYIO KHUCIIOTY;

C) KOHTaKT OTQMIFTPOBAHHOTO OCaIKa C BOJOW I 00pa30BaHM CEPHOKHCION CyCIIEH3UH, COAepIKaIIeH
cynmb(haT TUTAHHIIA,;

d) dbuipTpanuo CepHOKUCIION CYCIIEH3UU IS MONTydeHus (ribTpara, coAepIKaIlero, o MEHbIIeH Mepe,
Cynb(aT TUTaHWIA U KOHIICHTPAT, COACPIKAIINN HEPACTBOPUMBIN OCTATOK;

€) KOHTaKT (pUiIbTpaTa, COICPIKAIIEro, 0 MEHBIIEH Mepe, cynb(haT TUTAHWIA, C BOAOH IS MOTyYCHHUS
THIIPOJIM3HOTO PacTBOPA;

f) runponus cynedara THTaHMIA 1

g) OTJICINICHHE THpaTa TUOKCHIA TUTAHA OT THAPOIU3HOTO PACTBOPA,

IIPU 3TOM IO MEHBINEH Mepe OIUH IPYrod MPOXYKT BHEIOMpAETCS W3 TPYIIIBL, COCTOAIMIEH M3 cyibdaTa
KaJbIYs, OKCHAa KPEMHHS, Cylb(haTa aTFOMHHHUS WU CylIb(daTa MarHus.

Ecmm He yka3aHO MHOE, TO MOPSAIOK 3TAaloB, ONMCAHHBIM B CHOCO0aX COTIACHO HACTOAIIEMY OIHCAHHIO
n300peTeHms, SBIIeTCS Hanboee MPEANOYTHTEIbHBIM, TaK KaK OH OBII ONTHUMHU3HUPOBAH ITyTE€M HCIBITAHHA,
MIPOBEJICHHBIX M300peTaTeNSIMK, YTOOBI TapaHTUPOBATh, YTO Tpoliecc obecrednBaeT 3G (HEKTUBHBIN BBIXO MPO-
JyKTa ¥ SKOHOMUYECKH 0OOCHOBAHHBIN CIIOCO0 €ro M3BJICYCHUS.

CrIpné

ChIpBE, UCTIONB3yeMOE B 3TOM TIPOIIECCE, SIBISACTCS TUTAHCOACPKAIUM MuHepaioM. OHaKo 1y o0erye-
HUS OMHMCAHUS MPoLecca MPECTABICHHOE B KAYECTBE IPUMEPa ChIPhE SBIISICTCS IUIABIILHBIM IIITAKOM, KOTOPBIN
o0OpasyeTcs B IMpolecce MPOU3BOACTBA YyryHa. [aBUIBHEIA IITaK OOBIYHO SIBIICTCS MOOOYHBIM MPOJAYKTOM
mpoIiecca IMPOU3BOJICTBA YYT'YHA WM CTaJI, KOTOPBIA 00pa3yeTcs Ha cTafauu ruiaBiicHus. OOBIYHO OH UCTIOJB3Y-
eTCsI B Ka4eCTBE 3aTIOTHATEIIS JJIS1 TOPOKHOTO CTPOUTENBCTBA U TS OTIENIKH ITOBEPXHOCTEH.

B KOHKpETHBIX BapHaHTaX pealn3aliuil U300pEeTEHISI MaTepHajoM SBJSETCS YyTyHHBINA NUTak. B KoHKpeT-
HBIX BapHaHTaX PeaiM3aliy N300pETEHIM MaTepHaIoM SBIIIETCS IUIABIIIBHBIN IITaK, 00pa3yoNnuics B IpoIec-
Ce TPOM3BOJICTBA YYT'yHa. B KOHKpETHBIX BapHaHTaX pean3aliy W300peTeHNs] MaTEPHATIOM SBISIETCS TUIABUIIb-
HBIA IUTAK, 00pa3yIoNIHiics B TpoIlecce MPOU3BOJICTBA CTANU. [LTaBUIBHBIN MIJIAK B OCHOBHOM COCTOUT H3 Tie-
poBckuta 1o macce (CaTiOs) B popme cMecu OKCHIOB MeTauIoB. [IprMep COCTAaBIIAIOMNX TUTABMIILHOTO IIaKa
MpeJICTAaBJICH HIKE B Ta0J. 1, KoTopas AeTalu3upyeT KOMIIOHEHTHI TUIABMIILHOTO MUIAKa, OTy4eHHOro B HoBoit
3enmaHIuy B POIIECCe MPOU3BOICTBA CTANIH.
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Tabnuna 1. [InaBueHBIN NUTaK, TOTyYeHHBIH B HoBo# 3enanmun B mpoliecce MPOUu3BOACTBA CTATH

Komnonent Macca, %
TiO, 32,1
AlOs 17,8
MgO 13,3
Ca0 15,9
Si0 15,2
Fex0s5 2,34
V205 0,2

g Toro 9TOOBI TOATOTOBUTE CHIPBE IS HCIIOIB30BAHUS B IIPOIIECCE, MaTepHall CHIPHS MIPEAIOYTHTEIHHO
pa3MaJibIBaeTCs B IUCHEPCHBIN MaTepHa JIT00BIM CIIOCOO0M, M3BECTHBIM CIIEIIMAINCTaM B JaHHOW 00JIacTH TeX-
HUKU. CropocTh 1 3()()EKTUBHOCTh M3BJICYCHUST MIHEpala M3 IIEPOBCKUTA 3aBHCHT OT CTCIICHH €ro U3MelbYe-
HUS. B KOHKPETHBIX BapHaHTaX pealin3alliil U300pPETCHUS MaTepHUaT Pa3MalbIBACTCs 0 YACTHI[ Pa3MEPOM Me-
Hee 180 MkM. B mpeAmodTHTENhHBIX BapHaHTaX PealH3aliid H300PETCHUS MaTepUall pa3MajbIBacTCs IO OKOJIO
45 MKM.

B cBs3M ¢ 3THM B KOHKPETHBIX BapUAaHTaX pealiu3allid U300peTeHHs 000 U3 CIOCOOOB U3BJICUCHHS
MPOAYKTa, ONMMCAHHBIX B HACTOSAIIEM JOKYMEHTE, MOXET BKJIIOUATh JOTIOJHUTEIBHBIN ATAll TIOMOJIa CHIPHEBOTO
MaTepHaia, CoAepIKaIlero oIiuH Wi 0ojlee KOMIIOHEHTOB, IPUBEICHHBIX B Ta0M. 1, A MOTY4YEeHUS JHCIIEPCHO-
ro Mareprana. B KOHKpETHBIX BapHaHTaX pealn3allii N300peTeHUs TUCTICPCHBIN MaTepHall MeeT pa3Mep Jac-
Tl Mmeree 180 MkM, KoTopeii oOecrnieunBaeT 3P dekTuBHOE CynbdaTupoBanue OKCUIOB. OIHAKO, UCIIONB3YS
CHoCcOOBI, OTIMCaHHBIC B HACTOSIIEM JOKyMEHTe, n300peTaTenn oOHapyKWIH, YTO MEHBIINHA pa3Mep 4acTHUI] BBI-
TOJIEH TOJILKO J0 OTPEACIIEHHOM cTerneHr. Eciu pa3mMep 4acTHI] CIUIIKOM MaJl, HalpuMep OKojio MeHee 10 MKM,
3(h(EeKTUBHOCTD 3Tana (QUIBTPAIMH C IEIBI0 yIAJCHHUS KHUCIOTH CHIKaeTcss. CUMTACTCs, YTO 3TO CHIDKCHHE
3((HEeKTUBHOCTH BBI3BIBACTCS TEM, YTO 3a0MBaeTCs QWIBTP. B CBSI3M C 3TUM B MPEANOYTUTEIBHBIX BapHaHTaX
peanuzanuy 1300peTeHUs] YacTUIbI MaTeprana umeroT pasmep ot 10 mo 180 MM, mim ot 40 1o 110 Mxm. B
KOHKPETHBIX BapUaHTaX peau3aliy U300pETCHUS TUCIICPCHBIA MaTepuall HMEeT pa3Mep yacTuil okoio 30, 45,
60, 70, 80, 90 rm 100 MKkM.

ONBITHBIN CIENUANUCT TI0 JOCTOUHCTBY OLECHHUT CIIOCOOBI IS TOCTH)KCHUS YMEHBIIICHHSI pa3Mepa YacTHIl.
B onHOM M3 BapHMaHTOB pea3aluy H300pETCHUS TIOMOJI OCYIIECTBIIETCS B IIapOBOM MenpHUIE. Pasmep gac-
THUI] MOET OBITh U3MEPEH B COOTBETCTBHHU CO CIIOCOOAMU, M3BECTHBIMHU CIICITHAIUCTAM B JAHHOW O0JIACTH TeX-
HHUKH, HAIIpUMEP C UCTIOIH30BAHNEM JIA3EPHON AU (PPaKIIIL.

N3obperaTenn 0OHAPYKWUIIN, YTO OTHOCHTEIBEHO BBICOKOE COJEpKAaHUE MTUOKCHAA THUTAaHA M APYTHX MaTe-
pHaJOB B IUIABMJIFHOM IIJTAKE AETAIOT €T0 MOIXOMSIINM CHIPhEM JJIS HCIIOJB30BAHUS B CIIOCO0aX M3BICUCHHUA,
ONMCAHHBIX B HacTosAmeM IokKyMeHTe. COOTBETCTBEHHO B KOHKPETHBIX BapHaHTaX peaju3aliu M300peTeHHe
IpeyCMaTPUBAET CIIOCOO M3BJIICUCHUS MO MCHBIICH Mepe OJHOTO MPOAYKTa M3 JAMCICPCHOIO MAaTephalia, CO-
nepxamiero oonee 8, 6onee, 6onee 15, 6onee 20 umu Gosee 25 mac.% muokcuaa Tutana. Kak mpaBuiio, 4eM BEI-
1Ie CoJiepKaHue TUOKCHIA TUTaHa, TeM OoJiee IICHHBIM SBJISCTCS AUCTICPCHBIN MaTepua U 0oJiee SKOHOMUYCCKU
1eNeco00pa3HBIM SBIISETCS MPOIECC U3BICUCHUS. B CBSI3U ¢ 3TUM MPEIIOYTUTEIHHO, YTO AUCIICPCHBIN MaTepH-
aJ COAEPKUT Kak MUHUMYM 15 Mac.% aAnokcuaa TUTaHa.

OmHUM W3 KITIOYEBBIX IMPEUMYIIECTB CIIOCOO0OB peann3anii N300peTeHus], ONMMCAaHHBIX B JAaHHOM JOKY-
MEHTe, SIBJSIETCS CIIOCOOHOCTH M3BIIEKaTh O0JIee OTHOTO MPAKTHYECKH OYHICHHOTO MPOIYKTa, MOIyYeHHOTO U3
IUCTIEPCHOTO MaTepuana. [Ipi 3TOM KOIHYEeCTBO OTXOIOB IPOIIECCa CHIDKACTCS, a MPOIYKIMS MOXKET HCITONIB30-
BaThCS WM TPOJABATHCS OTACIHHO. DTO TMOBHIMIACT SKOHOMUYECKYIO (P (EKTHBHOCTH MPOIECca M COKpaImaeT
WCIIOJIb30BaHHUE 3e€MeNTb IS CKIaIupoBaHuA 0TX010B. COOTBETCTBEHHO M300pETEHIE MPEAyCMaTPHUBaET CIIOCO0
W3BJICUCHUS AMOKCHIA TUTaHA W 10 MEHBIIEH Mepe OJHOTO APYroro MpoAyKTa, BRIOPAHHOTO W3 TPYIIHI, CO-
CTOsIIEH U3 OKCUIA KPEMHUS, CYIb(haTa KallbIHs, CyIb(ara aTlOMUHHS U CYJIb(aTa MarHHUs.

H3obperaTenu oOHAPYKUIIH, YTO TOPSIOK 3TANOB B CIIOCOOE, OMMCAHHOM B HACTOSIIEM JOKYMEHTE, SBIIS-
eTCSl BAXKHBIM (DaKTOPOM B ONTHUMH3AIMU BhIXOJa HamboJice IICHHBIX MaTrepuajoB. B Hawane ucmbITaHuil (CM.
npumep 3, oopasipl 7, 8, 9 u 10) u3obperaTeny MONPoOOBaN BEIOIHUTH ATAIl OCAXKACHHS Cyb(daTa aTrOMUHH
Tepe] 3TAroM MOJMYYCHHST TUOKCHIA TUTAHA M €T0 M3BIICUYCHUS (HAIIpUMep, THAPOIU30M). Brxoa muokcuna TH-
TaHa B clly4yae, KOTa TUAPOIU3 ObLI MPOBEACH IOCIE OCAXKICHUS CyNb(aTa aTFOMHHUS, OBLT HIDKE, YeM KOTIa
TUIPOIH3 OBLI IPOBENCH 10 OCAXKICHHSA, YTO BEPOSITHO CTAJTO PE3YIHTaTOM COBMECTHOTO OCaXIICHHS IBYX KOM-
TIOHEHTOB. B CBSI3M ¢ ATHM NIPEeANOYTHTENFHO IPOBOIUTH THAPOJIHM3 TUTAaHA MEpel] OCaXICHIEM CylibhaTa ao-
MUHHA. DTO 0COOEHHO OTHOCHUTCS K CIy9ar0, KOTZla COOTHOIICHUE TUOKCHIA TUTaHA U OKCHIA AIFOMUHUS SIBJISI-
€TCSl CPaBHUTENLHO HU3KUM (cM. ipuMep 1 B Tabm. 3). Kpome Toro, atam ocaxkieHus CyJib(aTra MarHus BBITIOJI-
HSETCA MOCTe OCAKICHUS CyIb(aTa aIFOMUHIS U TUOKCHAA TUTaHa. Ecim ocaxnenue cynbdaTa Maraus BBITION-
HSCTCS IO W3BJICUCHUS JIN0O Cynb(haTa aFOMUHUS, JIUOO TUOKCHIA THTAaHA, TO COBMECTHOE OCAXKICHUE STHX
KOMIIOHCHTOB C CYJIb()aTOM MarHusi MOKET CHH)KATh SKOHOMHUYECKYIO 3(h(HEeKTUBHOCTH CIIOCO0a M YHCTOTY MO-
JYYCHHOTO MPOIYKTA.

B KOHKpETHBIX BapHaHTaX pealu3alud U300peTCHHUE MPEIyCMaTPUBACT CIIOCO0 M3BJICUCHUS TUOKCUAA TH-
TaHa ¥ 110 MEHBIIEH Mepe OJTHOTO JIPYroro MPOAYKTa U3 AUCIIEPCHOTO MaTepHaia, coaepxaiiero oomuee 8, 6oinee
10, 6onee 15, 60omee 20 niu Gonee 25 mac.% nuokcuaa turada u 6omaee 10 wm 6onee 13 mac.% okcuaa anrOMHu-
HUs. OCOOSHHO MPEANOYTHTEIFHO HCIIONB30BATh CHIPBE, CoIeprKaliee Mo MeHbIeil mepe 6onee 15 mac.% ouok-
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cuna tutana u 6onee 13 mac.% okcuma amomuHus. Croco0 MPEINOYTHTEIHFHO BKIFOYACT JTAINl BBHIIOJHCHUS
THIIPOJIM3a TUTAHA MEPe]] OCAXKICHIEM CyNb(haTa allOMUHHS B CITydae, KOTrJla COOTHOIICHUE TUOKCHIA THTAaHA U
okcuaa amomuaus (Ti0,:Al,03) coctaBmsier ot 0,2 mo 2,6, mpudeM HamOoJiee MPEANOYTHTEIBLHBIM SBIISETCS
cootnoenue ot 0,25 1o 2,1.

CyasdaTupoBaHue MeTajnia

JlucniepcHbIit MaTeprai BBOJUTCS B COOTBETCTBYIOUIMI PEaKTOp, TAKOM KaK peakTop CUHTE3a, I/ie MaTepu-
aJl COCMHSCTCS ¢ HYXKHBIM KOJHYECTBOM CEPHOHM KHCIOTHI B BHIE CEPHOKHCIION cMecH. XOTS B OOJBIIHHCTBE
CIIyJaeB CUMTAETCS, YTO HCIIOJIB30BAaHHE OOJBIIOTO CTEXHOMETPUYECKOTO M30BITKa PEarceHTOB B PEAKIMH HE
3¢ dhexkTUBHO, M300peTaTear OOHAPYKIIH, YTO CYIICCTBEHHBIH W30BITOK CEPHOM KHCIOTHI MPUBOIUT K CHIKC-
HUIO BA3KOCTH CEPHOKHUCIION cMecu. B wacTHOCTH, OBUIO YCTAHOBJIEHO, YTO UCHOIB30BAHUE CTEXHOMETPHUYCCKO-
ro 30BITKA B JIBa pa3a WM MCHBIIIE MPUBOIANT K 00pa30BaHUIO OYCHB BA3KOM CMecH, KOTOPYIO TPYAHO TepeKa-
YUBaTh. B CBSI3M C 3TUM B KOHKPETHBIX BapUAHTAX PeaU3allid U300peTeHUs TUCTICPCHBIN MaTepral KOHTAKTH-
pyer ¢ 0ojee 4eM JBOWHBIM M MPEAMOYTUTEIHHO CO CTEXHOMETPHUECKH 4-10 KpaTHBIM U30BITKOM KOJIUYECTBA
CEpHOW KHCIOTHL. B MpenmoyYTHTENEHBIX BapHaHTaX pealn3anud W300peTeHHs AUCTICPCHBIN MaTepuanl IpUBO-
JTIUTCS] B KOHTAKT C KOJIMYECTBOM CEPHOM KUCIIOTHI, KOTOPOE OT 5 10 6 pa3 WK MPUOIMU3UTEIHHO B 6 pa3 0oJIbIie
€ro CTeXHOMETPHUIECKOTO KOJIMYECTBA.

KiroueBbIMH peaknusMu, KOTOPBIE OTHOCSTCSA K 3THUM IpoIleccaM M KOTOPBIE HCTONB3YIOTCS H300peTare-
JSIMH JUTSL OTIPEICTICHASI CTEXHOMETPUIECKOTO KOJTMUECTBA KOMIIOHEHTOB PEAKIINH, SIBIIIOTCS CIEAYIOIINE PeaK-
T

CaTiO; + 2H,S0O4 — CaSO4 + TiOSO4 + 2H,0
MgO + H,80; — MgS0; + H,0
ALO; + 3H,S0; — Aly(S0y); + 3H,0

B KOHKpETHBIX BapHaHTaX pealn3alliil H300pETeHUS CEPHYIO KHCIOTY BBOIST B PEAKTOp CyIb(aTHpoBa-
HUS B BUJIE KOHIICHTPHPOBAHHOTO PAaCcTBOpA, IPH 3TOM AUCHEPCHBIN MaTepHall KOHTAKTHPYET C PAaCTBOPOM KH-
CIIOTHI ¢ 00pa30BaHNEM BOJHOM CEpHOKHCIION cMecH. M300peTarenn oOHapyKUIIH, YTO €CJIM KOHLIEHTPAIH pac-
TBOpA KHCIJIOTHI SBJISIETCS CIMIIKOM HHU3KOH (T.e. kKommuecTBo Moinekyn H,SO4 mo Macce B pacTBOpe KHUCIOTHI
SBIISICTCS CIUIIKOM HU3KHM), TO PEaKIUs MPOJODKAThCS HE OyneT, Win OyJeT MpoTeKaTh CO CKOPOCTHIO, KOTO-
past CIUIIKOM MaJja, YT00BI OBITH SKOHOMHYECKH 0OOCHOBAaHHOM. B CBSI3M ¢ 3THM B KOHKPETHBIX BapHaHTaX pea-
JU3aIMY U300PETCHUsT KOHIICHTPAIIMS CEPHOU KUCIOTHI COCTABIISCT IO MeHbIei Mepe 50 mac.%. Huskast koH-
[CHTpAIUs KUCIOTHI TAKXKE BIMSCT Ha OOIIUI BBIXON IUOKcHIA TUTaHA. [103TOMY MpennoyYTHTENbHAS KOHIICH-
Tpanusi KUCJIOTHI cocTtaBisier bonee 70%, a Oonmee mpenmouturenbHas 90%. B npyrux BapmaHTax peamu3aliiu
U300peTeHUs KOHIICHTPALMS KUCIIOTHI COCTaBJISIeT o MeHbIIel Mepe 60, 70, 80, 90 wim 98 mac.%.

B KOHKPETHBIX BapUaHTaX pealn3alliil H300PETCHHUS O MIEPBOMY aCICKTy CEPHOKHCIAs CMECh HarpeBaeT-
Csl JUIS TOCTHXKCHUS MPAKTHUYECKU MOJTHOTO CYNh(ATHPOBAHUS OKCHIOB (B YaCTHOCTH, JHOKCHAA THTaHA WU
TUTAaHATA KalbIusl). B KOHKPETHBIX BapuaHTax peann3aliil H300pETeHHs CEPHOKHCIIAs CMECh MOCIe KOHTAKTa C
CEepHOH KHCIIOTON HarpeBaeTcs 1Mo MeHbIned mepe mo TemmepaTypsl 100°C. B mpeamodTutensHBIX BapHaHTax
peanu3anuy M300pETEHHSI CMECh HAarpeBaeTcs B PeakTope Cylb(haTHPOBAHUS 10 MEHBIIEH Mepe 0 TeMIIepary-
po1 250°C. N3obperaTenn 0OHApYKHITH, UTO UCIIOJL30BaHNE TeMItepaTypsl cBbimre 250°C, kak mpaBmilo, He XKe-
JIaTeIbHO BCIIEACTBUE OTPAHWYCHUN 00OPYZOBaHMS IO WCIOJIB30BAHUIO OYEHb TOpSUeH KUCIOTHL. [IpeamouTn-
TENBHOH sBIsieTCsl TemriepaTypa B uHTepBaie oT 130 mo 200°C, a Hamnbosiee nmpennovTUTEasHON oKojio 150-
160°C.

B KOHKpETHBIX BapHaHTaX pealn3alyy U300peTeHUs IPEABAPUTEIBHO HATPETHIN BO3AYX HIIH ITap BBOJIUT-
Csl B pEakTOp MPEAMOYTHTEIBHO Yepe3 ero JHO. Bo3myx wiu map moJgHUMAeTCs 4epe3 CMECh Ui TOTO, YTOOBI
HarpeTh €€ J0 TOYKH, B KOTOPOW MHUIMHPYETCs peaknus. [[eipro 3Toro 3rama HarpeBa sBISETCS YMCHBIICHUE
BPEMEHU PEaKIMH MPEBPAICHUS OKCHIIOB METAJUIOB B CYJb(ATHl M MCHApEHUE BBIICIIONICHCS BOJBI IO Mepe
MIPOXOKIACHUS PEaKIINH, YTOOBI MOANePKAaTh BBICOKOE COICpKaHue CBOOOAHOM KHuCIOTH. [lomnepxanne BBICO-
KOTO COJEep>KaHHs CBOOOTHON KHCIOTHI XKEJIATeIbHO IS TOTO, YTOOBI OCAANUTH COJIM CEPHOHM KHCIIOTHI U TTOCIIE
3TOTO BBIITOJIHUTE (PHIIBTPAITHIO.

B KOHKpETHBIX BapHaHTaX pean3alyuy H300pETEHUsI CEPHOKHCIIAs CMECh HArPEeBaeTCs 10 OCYIIECTBICHHS
MPAaKTUYECKH TOJHOTO CyIb(paTHPOBAaHU TUTAHATA KaJbIMI M TUOKCHIa THTaHA. Bo Bpems HarpeBa yBeJIHNYH-
BaeTCs BA3KOCTh CMECH KaK (PYHKITHSI yMEHBIICHUS COJEPKAHUS KUIKOCTH MO0 MEpe TOr0, KaK HCHapsAeTCs BBI-
JICIAIONIAsACs BOJIa. B KOHKPETHBIX BapHaHTAX pealln3alliil H300pETCHUS CMECh HArPEeBaeTCs B TCUCHUU TIEPHOAA
BPEMEHH, KOTOPBIA MO3BOJIIET OCYIIECTBUTHh MPAKTUYECCKU TONHOE CYIb(aTHpOBaHHE OKCHUAOB (B YACTHOCTH,
TUTAHATA KaJbLUSA U JUOKCUIA TUTaHa). B 0THOM M3 BapHaHTOB peaju3aluu W300peTeHUs TepHo]] HArpeBa BEI-
oupaercs Mexay 15 MuH 1 | 9. B KOHKpETHBIX BapHaHTaX pealn3alii H300pETCHUS IEPUO]] HarpeBa COCTaBIIS-
eT 1o MeHbluel mepe 30 win okoso 40 MUH.

B KOHKpETHBIX BapHaHTaX peajm3alyy W300peTeHUs IOCIe dTalma HarpeBa CMeCh JOIMOJIHHUTEIBHO 00e3-
BOXKMBAETCSA C WCIOJIB30BaHUEM MEMOpPaHBI JJISI TOTO, YTOOBl YBEIWYHUTH COAEp)KaHHE CBOOOTHON KHCIOTHI B
cMecH. B KOHKpETHBIX BapHaHTaX PEaTM3alrdd H300PETeHHs COAEepKaHWE CBOOOTHON KHCIOTHOCTH B CMECH
nocie 00e3BokuBaHM mpeBbimaeT 70%.

CrienManucTaM B JaHHOW OO0JIACTH TEXHHKH OYIET MOHATHO, YTO HarpeB CMECH MOXET OBITh JOCTUTHYT
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JFOOBIM COOTBETCTBYIOIIMM CIIOCOOOM. B 0JTHOM M3 BapHaHTOB pealii3aliy H300pETEHUS OJTUH ITH 00Jiee KOM-
MOHEHTOB CMECH MOTYT MPEABAPUTEIFHO HATPEBATHCS U TEIUIO MOXKET MEPeaBaThCs CMECH BO BPEMs CMCIITHBA-
Hus. CcplIky Ha "HarpeB" CMeCH B JaHHOM JOKYMEHTE TpeIHa3Ha4YeHbI IJIs TOTO, YTOOBI OXBATHUTH HATPEB OJI-
HOTO WK 00Jiee KOMIIOHEHTOB ATOHM CMECH Mepel] CMEIINBAHUEM.

BelmesaynBanue

3areM cepHOKHCIas CMeCh IMOABEPTaeTCs ATaly MepBoi GpuiabTpanuu (Takke M3BECTHOMY KakK BBIIIETIAuH-
BaHWE) JJISl TOTO, YTOOBI YAAIUTh CEPHYIO KACIOTY. TakuM 00pa3oM, CrocoO M3BJICUEHUS MPOAYKIMH U3 JIHC-
MIEPCHOT0 MaTepHaia BKIIOYAeT 3Tal (IIIBTPAIIMN CEPHOKHUCION CMECH B COOTBETCTBYIOUIEM OJIOKE (HIBTpa-
UM JUIS TIOTYYCeHUsT OT(MIBTPOBAHHOTO OCaJKa U (PUIBTpaTa, COICPXKAIIETO CEPHYIO KucioTy. M3o0peraTenu
BO BpEMs HCIBITAHUN OOHAPYKUIH, YTO OOJIee BBHICOKOE COACPIKAHHE KHCIOTHI B OT(PUIFTPOBAHHOM OCAaJKEe
HUMEII0 MHTHOUPYIOIIee BIUSHIE HA IMOCICAYIOIINE STAlbl Ipoliecca, BKI0Yas THAPOIN3 U OCAXKICHUE CyiIbda-
TOB METAJIOB. B CBSA3M ¢ 3TUM OBLT BBEJICH ATAIl U3BJICUYCHUS KUCIOTHI C UCIIOIB30BAHUECM MTEPBON (DUIIBTPAITUH.
DTO CHU3WIO KOHIICHTPAIIUIO KHACIOTH U 00CCIEUYMIIO HEOKUIaHHOE yBeluueHUE 3(P(QEeKTHBHOCTH MOCIEIyIO-
IIMX ATAIoB MPOIIEcca, BKIFOYAs THAPOIN3 U OCAKACHHUE, T. €. TIOBBICHIO BBIXO MPOAYKTA.

CrienManucTaM B JaHHOHM 001aCTH TEXHUKHU OYIET MOHATHO, YTO IS DTOM I MOXKET OBITh UCTIOIh30BaH
000 COOTBETCTBYIOIIMKA OJIOK pumbTpanuu (GUIBTP), U UM HU3BECTHBI TUTIOBBIE OJIOKK (UiIbTpanuu. B xoH-
KPETHBIX BapHaHTaX peasin3aluy H300peTeHus 00K QUIbTpaldu BKIIOYAeT B ceds GuibTp-nipecc. B ogqHOM U3
BapUAHTOB peau3allii N300peTeHNsT OJIOK (MIBTpAIllK CHAOXKEH TPaJUeHTOM Tepernana AaBIESHUS 10 BCEMY
dunpTpy. [IpenmodruTenbHO, YTOOB! Mepenaa AaBJICHUS COCTaBIUT MO MeHbImeHd Mepe 1 6ap. B KOHKpeTHBIX
BapHaHTaX peaji3aluy H300PETeHUS CMECh IIUPKYIUPYET uepe3 OJ0K (MIBTPAIlii, KOTOPBIHA MTO3BOJISET MPOA-
TH KHCJOTaM, B TO BpeMs KakK TBEPMBIA OTHMIFTPOBAHHBIA OCAJ0K COOMpaeTCcs Ha TMOBEPXHOCTH (GmibTpa. B
KOHKPETHBIX BapHaHTaX pealn3allii H300pETCHUS TIepenal JaBICHUS 0 BceMy QHIIBTPY COCTaBisieT oT 2 o 10
Oap. [IpenmouyTuTensHO, YTOOHI MEepena JaBICHUS COCTABISUIT OKOJI0 6 Oap. Mcmons3oBanue 0TQUIBTPOBAHHOTO
ocajika 0COOCHHO BBITOJIHO JUTSI TOCTHKCHUS MAKCUMAJbHOTO M3BIICUCHUS KUCIIOTHI U3 CEPHOKHCION cMecu. Ha
JTAHHOM 3Tare OT(HIBTPOBAHHBIN 0CAJOK COCTOUT U3 Cyib(aTa TUTAHWIA U TI0 MEHBIICH Mepe U3 OJHOTO JPY-
TOTr0 IPOAYKTa U3 Cyib(aTa MarHus, Cyab(ara aTlOMUHIS, CyTb(aTa KambIusI I OKCHIa KPSMHUS.

enaTenpHO Kak MOYKHO CHIIbBHEE YMEHBIINTH COJEpIKaHHE KUCIOTHI B ocanke Ha (mibtpe. [Ipenmourn-
TEJBHO, YTOOBI COZep)KaHUE BIATH B OTQMIBLTPOBAHHOM OCaJKe CHIDKAIOCh a0 MeHee deM 30%, Gomnee mpen-
nouTtuTenbHO 10 MeHee 20 wiu oT 15 1o 20%. OcTaBmascs XUIKOCTh B OT(QUIFTPOBAHHOM OCaJIKe B OCHOBHOM
MPEICTaBISIET KUCIOTY. B KOHKpETHBIX BapHMaHTaX pealn3alidl W300pETEHHs 3TOT IEPBBINA dTan (QHUIBTpAINH
JOTIOTHUTEIFHO BKIIOYAET KOHTAKT OTQMIBTPOBAHHOTO OCAIKa CO CXKATBHIM BO3MyXoM. CKaThI BO3IyX BEICTY-
MaeT B KAYECTBE CPEICTBA MEPEMEIIMBAHUS I U3BJICUCHHS KHCIOTHI U3 (PUIBTPa M OTQIIFTPOBAHHOTO OCaIKa
U JTOTIOJIHUTEIFHO BBICYIIMBACT OTHIIFTPOBAHHEIA 0cajoK. TeMreparypa cXaToro BO3AyXa HPEANMOYTUTECIHHO
JoJDKHA ObITh HIbke 85°C i MpenoTBpalICHUS MPEKICBPEMEHHOTO TUAPONU3a Cylb(aTa TUTaHWIA. B KOH-
KPETHBIX BapHaHTaxX peasn3alui U300peTeHNs TeMIeparypa ckaroro Bozayxa cocrasisier oT 10 no 85°C. He-
CMOTpSI Ha OXHJIAaHKE, YTO CXKATHIA BO3IYX MOXKET IIOMOYb CYIIIKE OcajKa Ha (GIbTpe Mpu Jr000it TemmepaType,
n300peraTeiu 0OHAPYKUIIH, YTO HCIOJIH30BAHMEC HATPETOTO MOTOKA CHKATOTO BO3[yXa IIOMOTAcT B MOJICpIKa-
HUH TEMIIepPaTypsl OT(QHIHTPOBAHHOTO OCAJKa W TIOYYAIOUICHCs Janee CepHOKHCION cycrmeH3uu. B cBs3m ¢
JTUM KEJIaTEBHO, YTOOBI CXKATHIN BO3AYX UMel TeMreparypy ot 30 mo 85°C wnmm npubimsurensHo 50, 60, 70 u
80°C. Ecnu TemmepaTypa c)XKaToro Bo3ayxa CIHMITKOM Hu3Kas (T.e. Hike 35°C), BA3KOCTh CEPHOKHCIION CYyCIIeH-
3UH MOBBIMIACTCS, YTO MOXKET MaryOHO OTPa3UTHCS Ha IMMOTOKE JKUAKOCTH.

CepHas KHCIIOTa, U3BJICUEHHAS U3 CMECH, MPEANOYTUTEIHHO MOCTYNAeT Ha YCTAHOBKY pEreHeparuyl Ku-
CJIOTHL. B kadyecTBe BapuaHTa cOOpaHHAs CepHAsi KACIOTA 3aTEM MOXKET OBITh MMOBTOPHO HCIIONB30BaHA HA ATAIIe
CyIb(aTUpOBaHUS METaJIa, KOTOPEI ObLI omucaH paHee. [Ipu 3ToM BTOpHYHAas mepepadoTKa CEPHOI KUCIOTHI
MPEJOCTABIACT YKOHOMHYCCKOE M IKOJOTHYCCKOE MPEUMYIIECTBO. B KOHKPETHBIX BapHaHTaX pealli3allii H30-
OpeTeHUsl cepHas KHCIOTa oOpadaThiBaeTcs MyTEM IOBTOPHON MepepaOOTKH I HCIOJNB30BAHUS HA JTarle
CyIb(paTUpOBAHUS METAILIA.

Tenepr OTGUIBTPOBAHHBINH 0CAIOK, OCTABIIUUCS Ha QUIBTPE, UMEET MUHHMAIBHOE COJICPIKAaHIE KUCIIOTHI.
Bona nupkymupyet depe3 oTGHUIBTPOBAHHBIN OCATOK IS TOTO, YTOOBI PACTBOPUTH PACTBOPHUMBIE COJIH, KOTO-
pBIe comeprkaTcst B OTGUIBTPOBaHHOM ocajike. [IpeanouTurensHo, 9To OTQMIBTPOBAHHBIA 0CAOK IPOMBIBACTCS
Ha QuIbTpeE, a BoJa MPOXOIHT Yepe3 GmisTp. B kadecTBe BapuaHTa OT(HMIFTPOBAaHHBIN 0CaI0K IMPOMBIBAETCS Ha
¢unpTpe, a Boga He MPoxXomuT depe3 GmibTp. B KauecTBe BapmaHTa OT(PUIBTPOBAHHBIA OCANOK yNANIIETCS C
(dbumpTpa M MOETCs B OTHENbHON éMKocTH. [IpoMbIBKa Ha MecTe (T.€. Ha QWIBTPE) CHIKAET MOTPEOHOCTH B J0-
MOJTHUTENEHOW eMKOCTH. IIpeArnouTuTensHo, eCiii BO BpeMs IPOMBIBKH OT(MIFTPOBAHHBIN 0CATO0K ITePEMETITH-
BaeTCcs C MOMOIIBI0 BHOpAIMU WM MEXaHHMYCCKOTO NMEepeMEIIUBaHMA. [IpeAnouTUTEIHHO, €CIH TeMIIeparypa
OT(QMIBTPOBAHHOTO OCalKa BO BpeMsi MPpoMBIBKU Menbine ueM 80°C. M3o0peraTeny 0OHAPYKUITH, YTO SCIH HC-
MOJB3YIOTCS 00JICe BBICOKHE TEMIICPATYPhI, TO MPOUCXOIUT YACTHYHBIN WM TOJHBIA THIPOIN3 Cyib(ara THTA-
HUJIA, TAKAM 00pa30M COKpaliasi BEIXOJ JUOKCHIA THTaHa. Boma MoxeT OBITh MOJTydeHa W3 JIF000T0 MOIXOMIs-
IIET0 MCTOYHHMKA. DTOT ATAIl MO3BOJICT MOIYYUTH PACTBOP, COIACPKALIMNA CyNb()aT TUTAHWIA M MO MCHBIICH
Mepe OJIMH MPOIYKT U3 cylib(aTa MarHus u cyjibdara amoMUHAA. B KOHKPETHBIX BapHaHTaX peallu3alliy U30-
OpeTeHnsT HepacTBOPUMBIN OCTaTOK, COAEPKAIINI Cynb(daT KaIbIUI U OKCHJ KPEMHUS, OCTaeTCs Ha (QHUIIBTPE.

PactBop, comepxamuii cynnhar TUTaHWIA W MO KpalHEeH Mepe OJMH MPOAYKT W3 CyibdaTa MarHus U
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cynb(ara alFOMUHUS, JOTOTHUTEIBEHO MOCTYMAET Ha MEMOpaHy, KOTopas 00C3BOKUBACT PACTBOP LIS MOTyde-
HUS KOHIICHTPUPOBAHHOTO PacTBOpa Ccynb(haToB MeTawioB. [lomydeHre KOHIICHTPHPOBAHHOIO PacTBOpa C IMO-
MOIIIbIO MeMOpaHbl U3BECTHO KaK CIIOCO0 MEMOPaHHOTO KOHIICHTPUPOBAHUs, BKIIOYast OOpPAaTHBIN OCMOC.

Crioco6 u3BNEYEHHs MPOAYKIMU JOTIOJIHUTEIFHO BKIIOYAeT ATan (DUIBTPAUU CEPHOKHUCIION CyCleH3UH
JUISL TIONYYEHHsI KOHI[EHTpaTa B COCTaBe HEPACTBOPUMOIO OCTaTka M (HIbTpaTa, COACPIKAIICTO MO0 MEHbIIEH
Mepe cynb(ar THTaHWIa. B KOHKPETHBIX BapHaHTaxX pealn3aliyd W300peTeHHs HEePaCTBOPUMBIH OCTATOK KOH-
LEHTPATa CONEPKUT OKCHJ KPEMHHS M CyNb(haT Kaiblusi. B KOHKPETHBIX BapHaHTaX peau3alnui U300peTeHHs
(UIBTPAT COMEPKUT CyIbGAT TUTAHWIA, CYyIb(AT ATFOMUHUS U CyJIb(aT MarHus.

Otesienne OKCHAa KPeMHHA H CYJIb(aTa KaIbIus

N3obperaTenu oOHAPYKUIIH, YTO TPOIYKT TEPOBCKHUT, OTYYCHHBIN U3 IIABWIHLHOTO IIIAKA, YaCTO UMEET
MOBEIIICHHOE COJICPKAHUE OKCHIAa KPEMHUS U OKCHJA KAJIbIUs. DTH KOMIOHCHTHI SBJISIOTCS OTHOCHTEIBHO Ma-
JIOLEHHBIMH ¥ 9aCTO PAacCMaTPUBAIOTCS KaK MPOOIEMHBIC OTXOMIBI, KOTOPBIC 3aTPSA3HSIIOT MIUHEPATIbHEIC IOPOJIEI,
CoJIep KaIie MaTepUalbl BEICOKOH IIEHHOCTH, TAKUE KakK NUOKCcH] THTaHa. OJHAKO B pe3ylbTaTre MIMPOKOMAc-
MITA0HBIX UCTIBITAHUN N300peTaTeNId 0OHAPYKHUIU, YTO 3TH KOMIIOHEHTHI MOTYT OBITh U3BJICUCHEI B OUHUINICHHON
(dbopme B BHIle OKCHIAa KpeMHHUS U CyibdaTa Kanpiusd. O6a MpoayKTa UCTIONB3YIOTCS B MIPOMBINIJICHHOCTH, Ha-
NpUMep B MPOM3BOJICTBE IIMH M TMIICOBBIX CTPOUTEIbHBIX MAaTEPHAIOB COOTBETCTBEHHO. M300perarenu oOHa-
PYXWIIH, 4TO CyNb(paTUPOBaHHE OKCHA KAJIBIHS U €r0 YAaJeHHE B BUJIE HEPACTBOPUMOTO OCaIKa 0 THAPOJIN3a
cynmb(ara THTaHA OOecTeYuBaeT 0COOCHHO 3(PPEKTUBHBIA M PEHTAOCTBHBIN CITOCOO M3BJICUEHHUS dTUX KOMIIO-
HeHTOB. KpoMe Toro, korja AucrepcHbIit MaTepuail TaKXKe COACPKUT ONpeeSEHHOE KOJIMYECTBO 10 MEHbIIEH
Mepe OIHOTO MPOJIYKTa M3 OKCHUJIA alFOMUHHSI U OKCHAa MarHus, yIaJieHHe HepacTBOPUMOro OCTaTKa, ColepiKa-
IIET0 OKCHJ KPEMHUS U CYJb(aT KaBIU, TO3BOJISCT U3BIICYCHUE MPAKTHYCCKH YHUCTOTO TUOKCHIA TUTAHA U 110
MEHBIIICH Mepe OHOTO MPOIYKTa U3 CyIb(ara aTFOMUHUS U CYJb(haTa MarHus Ha MOCICAYIONINX 3TaNaxX peaju-
3anuu crmocoba. B memom 3T 3Tambl ¥ UX MOPSIOK CIOCOOCTBYIOT OOCCIIEYCHUIO MATEHTOCIOCOOHOTO, PeHTa-
0CIHPHOTO M MPOMBIIUICHHO 3 (EKTHBHOTO COCO0a U3BIICUCHUS YKa3aHHOHN MPOAYKIUH ¢ MUHUMAIBHBIMHU OT-
XOJJAMH.

B KOHKpETHBIX BapHaHTax peajn3alii H300peTeHUE MPeyCMaTPUBAET CIIOCO0 N3BJICUEHUs TUOKCH A TH-
TaHa ¥ 110 MEHBIIEH Mepe OJHOTO APYroro MPOIyKTa U3 AUCIEPCHOTO MaTepHaa, coaepkamniero 6oiee 8 mac.%,
6oinee 10 mac.%, 6omee 15 mac.%, 6onee 20 mac.% unu 6onee 25 mac.% auokcuma TutaHa u 6onee 10 mac.%,
6onee 15 mac.% mmm 6oxee 20 mac.% oxcuaa KpeMHUS. B npyrux BapmanTtax peann3aniiil H300peTeHHe Mpery-
CMaTpUBAET CMOCO0 U3BJICYCHUS TUOKCUIA TUTAHA U TI0 MEHBILIEi Mepe OJTHOTO JIPYroro MpoIyKTa U3 JAUCIepc-
HOTO MaTepuana, comepxaniero 6omee 8 mac.%, 6omee 10 mac.%, 6onee 15 mac.%, 6omnee 20 mac.% wim Goee
25 mac.% auokcuaa TuTaHa u oonee 15 mac.%, 6onee 20 mac.%, 6onee 25 mac.% okcHIa KalbIus.

B HekoTOpBIX BapuaHTaX peaiu3aluy H300peTeHHE MPeAyCMaTPUBAET CIIOCOO M3BICUYCHUS TUOKCHIA TH-
TaHa ¥ IO MEHBIICH Mepe OJJHOTO APYroro MPOIyKTa U3 AUCICPCHOTO MaTepHaia, cojepxkamniero oonee 8 mac.%,
6onee 10 mac.%, 6omee 15 mac.%, 6omee 20 mac.% wiu 6omnee 25 mac.% nuokcuaa ThTaHa, oonee 10 mac.%,
oonee 15 mac.% wumu 6onee 20 mac.% okcuaa kpemHus u 6onee 15 mac.%, 6osee 20 mac.% win 6omee 25 mac.%
IUoKcHaa TuTtana u 6oinee 15 mac.%, 6omaee 20 mac.% wunu 6oitee 25 mac.% OKCHIA KalbIHs.

Tam, Tae croco0 BKITIOYAET ATAIl H3BJICUSHHs CyIb(aTa KaJblUs W/WIN OKCUIA KPEMHHUSI, HEPACTBOPUMBIi
OCTaTOK MOXeT ObITh 00paboTaH IS MOJYICHHS 3THX MPOIYKTOB. DTOT OCTATOK OOBIYHO COCTOMT M3 CyJb(haTa
KaJbIHsl B pe3yJIbTaTe paculelUIeHHs THTAHATA KAIbIHS U CyJIb()aTHPOBAHUS OKCH/A KaJbIUs U OKCHIA KpPeM-
Hust. OnpeienéHHble KOJIMYeCTBa OKCHIOB HE BCTYIHUBILIETO B PEAKIMIO METAJUIA, KaK MPAaBUIIO, TAKXKE MPHUCYT-
CTBYIOT B pe3yJIbTaTe HHKAICYJIMPOBAHUS TYTOIIABKMM MaTEpHAIIOM.

B ogHOM W3 BapHaHTOB peaM3alliil H300PETCHUS HEPACTBOPUMBI OCTATOK KOHIICHTpATa OT dTarna (QUIbT-
palii CEPHOKHCIION CYCIICH3MU TOCTYHaeT B EMKOCTh (DIIOTAIMM W 1O MEHBIIECH Mepe OAWH W3 MPOIYKTOB,
Cynb(at KaJablHs W OKCUI KPEMHHS, OTACTICTCA B COOTBETCTBHU C H3BECTHBIMU CITIOCOOAMU.

B oHOM U3 acmieKTOB M300pETCHHS MPEITIOKEH CITOCO0 M3BJICUCHUS MPOAYKIUU U3 CHIPhS, COJEPKAIICTO
MIEPOBCKUT, OKCUJ] KPEMHUSI, OKCHJ] aTFOMIHHUS M OKCUJI MarHus, P 3TOM YKa3aHHBIN CIIOCOO BKITIOYACT:

a) M3MeJIbUCHIE MaTepHala, COJICPIKAIIETO MIEPOBCKUT, OKCHUIT KPEMHUS, OKCH]T AIFOMUHIS X OKCHJ] MarHHS
JUTSL TIOJTyYEHUsI JIUCTIEPCHOTO MaTepuara;

b) KOHTaKT 9acTHII C CEPHON KHUCIOTON C 00pa3oBaHMEM CMECH, COJIEpKalle cyiabpaT TUTAHWIA, THIIC,
OKCHUJI KPeMHHUS, CyITb(aT aTrOMUHHS U CyJIb(aT Maruus;

¢) GWIBTPOBaHHUE CMECH JIJIS yIATICHHS CEPHOU KHUCIIOTHI,

d) KOHTaKT cMecu ¢ BOZOH Ul PacCTBOPEHHs CMECH M pa3J/ielieHHe CMECH C MOMOIIbI0 (DHUIIbTpAIU ISt
MOJIyYeHHsI PACTBOPA, COJCPIKAILETO CYIb(aT TUTAHUIA, CyIb(AaT aATIOMUHUS U CyJIb(aT MarHus, U 0Cajika, co-
JICpKAIIETO TUIIC U OKCHJ KPEMHUS;

€) OXJIZXK]ICHHE PACTBOPA IO TEMIIEPATYPHI, IPU KOTOPOU CyIb(haT allOMUHHS KPUCTAIUTH3YETCS, U U3BIIC-
YCHHE TOTYICHHOTO KPUCTALTHYECKOTO CyIb(ara aTFOMUHIS,

f) ocaxxnenue pacTBopa IS MOTYYCHUS JUOKCHUIA THTAHA;

£) OXJIXKJICHUE OCTABILIETOCS PacTBOpa IO TEMIECPATYphI, MPH KOTOPOU CyIb(paT MarHus HAYWHACT KpPH-
CTaJUTM3UPOBATHCS, U H3BJICYCHUE KPUCTAIUTMICCKOTO Cylb(aTa MarHus U

h) oGxur AMOKCHAA TUTAHA ISl YIAAJICHUSI OCTATOYHOW KHCIIOTHI U BOABI JUIS MOJTYYEHHS MPAKTHYESCKU YH-
CTOTO JMOKCH/a THTAHA.
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W3-3a pa3HHUIBI B IIOTHOCTH MEKAY CYIb(PATOM KAIBIUSI ¥ OKCHAOM KPEMHUS U TUAPOPHIBHON TPUPOIBI
OKCHJIa KPeMHUSI CYNb(AT KABIUSI MOKET OBITH OTJCNIEH OT OKCHIa KPEMHUS M M3BIICYCH C MIOMOIIIBIO Iporecca
(oTannu. B KOHKpPETHBIX BapHaHTaX pealn3aliy W300peTeHUs CylIb(aT KaJbIHs H3BJICKAETCS M3 OCTaTKa C
MOMOIIIBIO TIPOIECcca IIEHHOW (roTaruu. B KOHKpETHBIX BapHaHTaX pealu3aliy H300peTeHNsT OCTATOK N3MEb-
YaeTcsl W/HIIN OYHUINACTCS 10 Tpolecca MeHHON (ioTanuy. B KOHKPETHBIX BapHaHTaxX peann3aniuil N300peTeHHS
OCTaTOK HOIBEPTaioT 3TAIy MPEABAPUTEIBHON (IIOTaMU 10 Tporecca (HIOTalry IS TOTO, YTOOBI U3BJICYb HE
BCTYITMBIIKE B PEAKIINI0 OKCHIBI METAUIOB. B KOHKpETHBIX BapHaHTaxX peann3aliuy W300peTeHNs OCTaTOK ITOA-
BEpraroT dTamy MocT-(IIOTAllNHU U W3BJICUCHHUS HE BCTYNHBIIMX B PEAKIIMIO OKCHIOB MeTayula. JTall IOCT-
(broTanMu MPEaNOYTUTENFHO BKIIOYACT B ceOs mpolece (UIOTAUN C UCIIONB30BAaHHEM COJICH KCaHTOTCHOBOM
KHCJIOTHl W/WJIH TUAPOKCAMOBOW KUCIOTHI JJII OYMCTKU HE BCTYNMHUBIIMX B PEaKIUI0 OKCHUAOB METallIa. DTarl
nocT-(bIoTaIy MOXKET TaKKe OBITh WCIOJB30BaH JUIS WU3BICUCHHS CYIb(PAaTOB, KOTOPBIC HE PACTBOPHIINCH B
MPOIIECCE BHIICTAYNBAHNS.

B anmpTepHATHBHBIX BapHaHTaX peau3allii H300peTeHUs CyIb(haT KaJIblus MOKET OBITh U3BJICUEH U3 He-
PACTBOPHMOTO OCTATKa C HMCIIOJIb30BAaHHEM METOJOB OCAXIICHHSI M3BECTHBIX CIICIIUATUCTaM B JaHHOW 00JacTH
TEXHUKH.

Konuenrpanus puabTpara, cofep:kamniero cyjab(pat THTAHUIA

Hwuskoe copeprkanne cBOOOIHOI KHCIOTHOCTH JKeIaTENbHO I 3((HEeKTUBHOTO MPOTEKAHUS PEaKIINU TH-
ponmza Tutana. Comepikanne CBOOOTHON KUCIOTHOCTH TIOCJIE BhIIMETaYnBaHus (T.€. IepBBIH QuibTpar), ocax-
JICHHUS WM KPUCTAIDTH3AaNs COCIMHEHNH aTIOMHUHUS, KaK TPABIJIO, CIUIIKOM BBICOKO, YTOOBI TIO3BOJIUTH TPS-
MO€ IPUMEHEHHE BOJHOTO pacTBopa. Tak Kak KHcJoTa oOpa3yeTcsl B pe3yibTaTe PeaKkIHuy THAPOII3a, H300pe-
TaTeN OOHAPYKUIIH, YTO JKEIATEIILHO MHHUMHU3UPOBATh MMOTOK KHCIOTHI M3 00Jiee paHHETOo 3Tamna Cyib(arupo-
BaHUs. JTO MUHUMHU3HPYET OTPAHUYCHUS 110 O0OPYAOBAHUIO U 3aTPAThl Ha UCIOJIE30BAHUE KHUCIOT C BBICOKOU
KOHIIEHTpalueH.

N3obperaTenu oOHAPYKWIH, 9TO IPPEKTHBHBIM CIIOCOOOM MHHUMH3AIMK TOTOKA KUCIOTHI TIPU PCAKIHH
THIIPOJIM3a B MEPBYIO OYEPEIb SBISCTCS YBEIMUYCHHE CONCPIKAHHUS CBOOOIHON KHCIOTHOCTH IyTEM YIAJICHHS
BOJIBI U3 PAcTBOPA, a 3aT€M OCAKACHUE CYNb()aTOB METAJUIOB M OTIEJICHHE HX OT KHCIOTHL. B KOHKpETHBIX BapH-
aHTaxX pealn3alnyd U300peTeHusl colepikaHne CBOOOIHON KHUCIOTHOCTH B (HIIBTpaTe, CoAepiKameM Cyabdar
TUTaHWIA ¥ HEOOA3aTeNbHO IO MEHBIIEH Mepe OAMH MPOAYKT U3 CyiIb(aTa MarHus u cyibdaTa aTlOMAHUS, H3-
HAyYaIbHO TOBBIIIICHO TAKUM 00pa3oM, 4TO CyNIb(haThl METajlla BEIMAJAI0T B OCAIOK H JIerde OTHCINSIOTCS OT KH-
CIIOTHI. B KOHKPETHBIX BapHaHTaX pearn3allii N300pEeTeHHUS CoAep KaHNue CBOOOJHON KHCIOTHOCTH HOBBIIIACT-
sl TIpH HarpeBaHUH PAacTBOpA JI0 TEMIIEPATypHl, IPH KOTOPOHl Boja ucnapseTcs. IIpearnouTHTeIbHBIM SBISACTCS
HarpeB (UIBTpaTa, COMACPXKAIIETO Cyiab(ar ThTaHWiIa, 10 Oonee yem 100°C, Gonee MPEAMOYTHTENBHBIM - 10
6osiee yeM 130°C u caMbIM NPEAIIOYTHTENBLHBIM - 10 Oonee yem 160°C nnn 10 Touky kumenus. [lockonbky pac-
TBOP MIMEET BHICOKYIO KOHIICHTPALIUIO KUCIOTHI, TEMIICpaTypa KUICHHS COCTaBIsAeT mpubimsutensHo 160°C. B
ANBTCPHATHBHBIX BApUAHTAX PEaTM3aldU N300pPETCHUS COJICpKAHUE CBOOOTHOW KUCIIOTHOCTU TOBBIIIACTCS Y-
TEeM KOHTaKTa PacTBOpa ¢ MeMOPaHOM, CIOcCOOHOW 00€3BOKHMBATE PACTBOP, MPUIEM JKEIIATCIBHO YAAIHUTh MPaK-
THYECKH BCIO BOJY.

Kak Ttompko comepskaHme CBOOOIHOI KHCIOTHOCTH B PACTBOPE OKA3bIBACTCS IOBHIIMICHHBIM, PacTBOP
¢unpTpyerca s TOro, YTOOBI YAAIHTh NPAaKTUYECKH BCE KHUCIOTH M MOJyYUTh HAa TOBEPXHOCTH (HUIBTpA OT-
dunpTpoBaHHBINA ocanok. [Tocie GuIbTpauu Bojga MUPKYIHPYET Yepe3 QUIBTP ISl TOTO, 9TOOBI OTMBITH pac-
TBOPUMBIE COJH OT OT(IIIBTPOBAHHOTO OCa/IKa. DTOT ITAIl IT0 CBOEMY XapaKTepy aHAJIOTHYEH ONMCaHHOH paHee
CTaJIUH BBIICITAYUBAHNSA, M OH O0ECIIeYrBaeT HI3KOE COJEpKaHWe CBOOOTHON KUCIIOTHI (IIBTpaTa, CoIepiKa-
miero cynb(dar TUTaHWIA U HeOOA3aTENLHO MO MEHBIICH Mepe OAMH MPOIYKT U3 cylb(haTa MarHus u cynbdara
anmoMuHUsA. B 3TOM BapuaHTe peanm3anuu u300peTeHus (GWIbTpaT GUIBTPYETCs M YIOAJCHHS OCTATOYHBIX
KHCJIOT U TOJTyYEHHBIN OT(QHUIBTPOBAHHBIN OCAIOK MPUBOAMUTCS B KOHTAKT C BOJAOH IS TOTO, YTOOBI OJTYYHTH
KOHIICHTPUPOBAHHEIN (QHIBTPAT, COACPIKAIINN TI0 MEHBIIICH Mepe CyIb(aT THTAHHIIA.

I'upposns cyiabpara THTaHa
Tuaponus THTaHA PUBOIMT K OTICICHHIO CYIb(aTa OT TUTaHA. Peakius BBITISAUT CICAYIOIIUM 00pa3oM:
TiOSO4 + H20 > TiO2 + HaSO4

OKCIIEpUMEHTEHI, IPOBEACHHBIC H300pETaTeIIMH, TIOKAa3hIBAIOT, YTO ONTHMAIBHOE CO/IEepKaHIe CBOOOTHOM
KHCJIOTHOCTH B THAPOJIM3HOM pacTBope Kojebaercs ot § 1o 25%. DKcnepuMeHTHI TOKa3aid, YTO TIPH CoIepka-
HUHM CBOOOIHOI KHCIOTHOCTH HIDKE 8% THIPONM3HBIA PacTBOp HECTaOMIIEH, YTO HEXelaTeabHO. Bo-mepBhIX,
3TO 0OYCIIOBJICHO TEM, YTO THAPOJIH3 Cyib(aTa THTAHWIA MOXKET CAMOIIPOM3BOIBHO MPOMCXOTUTH PN KOMHAT-
HOW TemIepaTtype BO BpeMsl OTCTanBaHUA. BO-BTOPBIX, CKOPOCTh THAPOIH3a CIOKHO KOHTPOJHPOBaTh. llpm
THIIPOJIM3E €r0 CKOPOCTh YACTUYHO KOHTPOJIUPYETCS COJICPIKAHUEM CBOOOIHOM KUCIOTHOCTU B pacTBope. Eciu
CKOpPOCTh THIPOJIHM3a TPEBBIIIACT OKOJIO 1% B MHUHYTY, TO B pACTBOPE CO3JAIOTCS HOBBIC IICHTPHI KPUCTAILTH3A-
UM B PE3yJbTaTe MIUPOKOTO PACIPOCTPAHCHHSI arperupOBaHHBIX COCIMHCHHUN TUOKCHA TUTAHA, YTO SBISACTCS
HEXKEJNATSIBHBIM IS TPOU3BOJICTBA IIUTMEHTA. B CBS3M C 3TUM B HEKOTOPBIX BapHUAHTAX pPeallU3aIliy H300peTe-
HUS COJCpIKaHUEC CBOOOTHON KHCJIOTHOCTH B THAPOIU3HOM PacTBOpPE COCTaBiseT Mo MeHbInel mepe §%. Co-
JiepKaHue CBOOOTHOW KHCIOTHOCTH B THIAPOJIU3HOM pacTBope Oojiee ueM 25% HekenaTeNnbHO, IIOTOMY YTO MPH
STOM peakIys THAPOIN3a He WACT 10 KOHIA JTaKe NP HarpeBaHUM M BHECCHHH 3aTPaBKH. | maponm3 cynsdara
TUTAHWIA HAXOAUTCS B COCTOSHIUM PABHOBECHS B CHITY TOTO, UYTO CyIb(aT TUTAHWIA THIPOIN3YETCs ¢ 00pa3oBa-
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HUEM CBOOOJIHBIX MOHOB Cynb(dara, B pe3yabTaTe Yero yBEIHYUBACTCS COACPIKAHUE CBOOOTHON KHUCIOTHOCTH B
runponm3HoM pactBope. [lo mpunnumy Jle-lllaTense koHIEHTpaIws BemecTBa (CBOOOTHON KHCIOTHI) HEIO-
CPEACTBEHHO KOHTPOJIUPYET AAJBbHEHIIYI0 CKOPOCTh PEaKIUK. B CBS3M € ATUM BBICOKOE MCXOIHOE COACPIKAHUE
CBOOO/IHON KHCIIOTHOCTH B THAPOJIHM3HOM PACTBOPE MOXET 3aMEUTUTh WIIM TOJHOCTHIO OCTAHOBHUTH THAPOIIH3
cynmb(hara TUTaHUIa. TakuM 00pa3oM B HEKOTOPBIX BapHaHTAX peau3alluil H300pEeTeHUs colaep)kaHne cBOOOI-
HOW KHCJIOTHOCTH B THAPOJIM3HOM PAacTBOPE COCTaBIsIeT MeHee 25%. B HEKOTOpHIX BapHaHTaX peann3auil U30-
OpeTeHns comep)kaHNe CBOOOTHON KHCIOTHOCTH B THAPOJIM3HOM pacTBOpe cocTaBisieT oT 8§ 1o 25%. B mpexe-
Jax YKa3aHHOTO JHana3oHa THAPOJIH3 Cylb(ara THTAHWIA MOXET HATH YIPaBIsIeMbIM CIOCOOOM /0 MOJHOIO
3aBEpIICHUS, B PE3YJIbTATE YEro IMONTydaeTCs TUApaTHas (opMa JUOKCHIA TUTaHA, KOTOpas MMEET 0COOCHHO
TIOJIXO TSIV TPAHYJIOMETPHUYCCKUI COCTaB IS IIPOU3BOCTBA IIMTMCHTA.

Dtan TuapoNu3a Cyib(para TUTAHWIA HHUIUHPYETCS NPU HAIMYHUA PACTBOPA, KOTOPHIA MMEET TOIXOIs-
M YPOBEHB COJCPKAHUS CBOOOTHON KHCIOTHOCTA U B KOTOPOM IMPEIIMOYTHTEILHO CKOHIICHTPUPOBAH CYJIb-
¢ar TnTanmna. I'uaponus BKiIroyaeT B ceds nodaBieHne BOAbI B pruibTpat, colepikamunii cynbdaT TuTanmwia (1
KaK BapUaHT MO MEHBIICH Mepe ONUH MPOIYKT M3 Ccynb(daTa MarHus U CcylibdaTa aTFOMUHHS) A TOTYYCHUS
THIPOJIM3HOTO PAcTBOPA M ero Harpesa. [ MAPOJIM3 MPOBOJKUTCS B PEAKTOPE TMAPOJIHN3a, B KOTOPOM MOYKHO TpO-
BOJIMTh PEaKIMH, OMIMCAHHBIE B HACTOSIIEM AOKyMeHTe. [IpenouTuTebHO THAPOJIM3HBII PACTBOP HArpeBaloT
1o Temnepatypsl B uaTepBasie ot 80 go 140°C, ot 85 g0 140°C mmm ot 85 mo 120°C. M3o6peraTenu yCTaHOBH-
JIM, YTO MUHHMAJIbHAsI SHEPTHs aKTHBAIMU [UI PEaKkiMy THAPOJN3a JOJKHA ObITh JOCTHIHYTA IyTEM HarpeBa
pacTBopa. B KOHKpETHOM BapHaHTe peann3alliy H300pETeHHsI THAPOJIM3HBII PACTBOP HArpEeBalOT A0 TeMIIepa-
Typbl B uHTEpBajie Mexay 90 u 120°C. NzobperaTenn 0OHAPYKMIH, YTO 0COOEHHO 3((HEKTHBHON TeMIepaTy-
pOii, KoTopasi OBICTPO WHUIMHPYET PEAKIIMIO TIPU COXPaHCHUH 3P PEKTHBHOCTH HCIIOIH30BAHUS SHCPTHH, SBIIS-
eTcs Temreparypa B uaTepBaie ot 105 o 110°C.

[IpeanovTUTeNsHO THIPOJMU3HEIA PacTBOP HArpeBacTCs B TEUCHHE TAKOTO MEPUOJA BPEMEHH, KOTOPBIHA
o0ecrieunBaeT pearnpoBaHue MPAKTHUCCKU BCEro cynb(daTta TUTaHWIA. M300peTaTeNb CMOXET ONMpPeaeIUTh, KO-
I/1a IpopearupoBall BeCh Cynb(haT TUTaHWIA. B KOHKPETHBIX BapHaHTaX pealU3alliil U300PCTCHUS MEePHO Ha-
rpeBa coctaBisieT oT 1 10 3 4. boJyiee mpearnmouTUTENbHBIM SBIISIETCS BpeMs HarpeBa oT 90 MUH 110 2 9 WK TIPH-
OommmsutensHO 100 MUH. B KOHKpETHBIX BapWaHTax pealu3alydid MU300peTEeHUs pacTBOpP HarpeBaeTcs B TeUCHHE
OKOJIO 2 1 1pH TeMIieparype Boitre 8§5°C ¢ Mebio MOJHOTO 3aBEPIICHUS THIPOIIH3a.

B KOHKpETHBIX BapHaHTaX pealiM3alyd N300pETeHHUs MPOIECC TUIPOIH3a BKIIOYAET KOHTAKT PacTBOpa C
BOJIOH, coJepikallleil THOKCH] TUTaHA WM ero Moaudukamuio pytwi. Kpome Toro mporecc ruapoin3a Takke
BKITIOUAET HArpeB pacTBOpa 0 TemrepaTypsl B mHTepBaie oT 85 g0 120°C. B npeanodTHUTensHBIX BapHaHTax
peam3anuy n300peTeHUs K THIPOIH3HOMY PACTBOPY JOOABISIFOTCS YACTHIIBI MM HAHOYACTHUIIBI TUOKCHIA TH-
TaHa, TAK)KE€ U3BCCTHHIC KaK 3aTPABOYHBIC YACTHUIIBI WUIU IIEHTPHI KPUCTALTU3AIMH. YacTHUIBI AHOKCHIA THTAHA
JNECHCTBYIOT KaK 3apOJbIIIA 00pa30BaHMs KPUCTAIIOB AJIS TOCTHIKCHUS PAaBHOMEPHOTO (hOPMHUPOBAHUS YACTHII.
YacTuibl JHOKCUIA TUTAHA MOTYT OBITh JOOABIICHBI K THAPOIU3HOMY PAacTBOPY WM K BOJE, KOTOpas 100aBis-
eTcst s (pOPMHUPOBAHUS YKa3aHHOTO pacTBopa. Ilocie moOaBieHMs YACTHIl AUOKCHIA TUTaHA THUIAPOIU3IHBIN
PacCTBOp MOXKET OBITh HArpeT IO Jr00W TeMIepaTypsl B IUAla30HAX, OMHMCAHHBIX B HACTOSANICM JIOKYMCHTE.
[peamnoyTuTenbHOE KOJMYECTBO YACTHIl JHOKCHIA THUTaHA, JOOABIECHHBIX K THAPOJM3HOMY PAacTBOpPY, COCTAB-
nstet Mexay 1 m 30 mac.% oT Macchl IMOKCHAA TUTaHA, KOTOpas IO pacyeTy JOJDKHA MPUCYTCTBOBATH B PacTBO-
pe, mpuuém Oosee MPeanOYTUTENFHBIM SBIISETCS KOJIMYECTBO MEXIy 2 U 15 Mac.% M IpeArnouTUTEIHHO MEXTY
5 u 8 mac.%. IlpeanodTuTEN-HBIM pa3MepOM YacTHIl JUOKCHAA TUTaHa, JOOABJICHHBIX B PAcTBOP, SBISETCS pas-
Mep ot 2 o 10 HM, GoJiee IPEANOYTUTEIHHBIM OT 3 10 6 HM HIIA OKOJIO 5 HM. YacTHIIBI AMOKCH/IA TUTAHA MOTYT
OBITh OKTA3JPUTAMH WU TTOTYICHHBIMU U3 HUX.

OtneneHue TUApaTa JUOKCHAA TUTAHA MOXET OBITh JOCTUTHYTO C IMOMOMIBIO CITIOCOOOB, M3BECTHBIX CIIC-
[UaTUCTaM B JTaHHOW OOJIAaCTH TEXHHKHU. B KOHKPETHBIX BapHaHTaX pealn3aldd H300pCTCHUS OTACICHHE TPO-
BOJIUTCSI B CEMapaTope, BHIMOJHECHHOM C BOBMOXKHOCTBIO TTpUEMA THAPOIU3IHOTO PACTBOPA U OTICICHUS THAPaTa
JTMOKCH/IAa TUTAHA.

B KOHKPETHBIX BapUaHTAX pealn3alliil H300PETCHUS CerapaTop COACPIKUT BTOPOH OJIOK (hMIBTpaLUy, BHI-
MOJIHEHHBIN ¢ BO3MOXKHOCTBIO TIpHEeMa THAPOIU3HOTO PACTBOPA M MOJMYYEHHs KOHIIGHTpATa, COACpIKaIlero TH/I-
par IUoKcHIa THTaHa. B alibTepHATHBHBIX BapUaHTAaX pealn3aliu U300pPEeTeHHUs CEnapaTop COJACPKHUT B CBOEM
cocTaBe OJIOK HEHTPU(PYTUPOBAHUS, BBHITIOJIHEHHBIH C BO3MOXHOCTHIO OTAEICHHS OCAKACHHOTO THapara JBY-
OKHCH THTaHa.

B BapuaHTe peanuzaiuu nu300peTeHsl, albTePHATUBHOM 110 OTHOIICHHIO K MPOIECCY MMIPOJIH3a, OMUCaH-
HOMY BBIIIIE, THIPOIU3HBIH PACTBOP MOXKET OBbITh abTEPHATHBHO MOJBEPTHYT MPOILECCY Pa3pyLICHHUs YIbTpa-
3BYKOM JIJIsl TOTO, YTOOBI OCaIUTh THAPAT IBYOKUCH TUTaHA U3 pacTBOpa. B 3ToM BapuaHTe peanu3aiuu u3oope-
TEHUsI OCHOBHAsI Macca XHUIKOCTH TpeOyeT MEHbIIIE HarpeBa Wil He TpeOyeT ero.

[IpeanovTuTeNnsHO, YTO ITAN OTACICHUS THAPATa TUOKCHUIA THTAHA MOXKET OCYIICCTBISITECS IMyTEM (DIUTh-
TpalUU THAPOIU3HOTO PACcTBOpA JUIS TMONYyYEHUs (UIbTpaTa U KOHIICHTpPAaTa, COACPIKAIICT0 THAPAT TUOKCHIA
TUTaHA. B albTepHATHBHBIX BapHaHTAX PEaNU3alldd M300PCTCHUS IUOKCUJ TUTAHA yIAISCTCS HEHTPUPYTUPO-
BaHUEM U cOOpPOM OcajKa.

OuibTpalysi THAPOIU3HOTO PACTBOPA OCYIECTBISIETCS B COOTBETCTBYIONIEM OJI0KE (PHIBTPALIHH AJISI TOTO,
YTOOBI U3BJICYh TUAPAT AUOKCHAA THTaHA. B MpeAmoYTHTENbHBIX BapHAHTAX pealn3alllii U300pETeHHs TUIPO-
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JIM3HBIA PAaCTBOP OCTAETCS HArPETHIM JI0 TEMIepaTypbl MakcuMyM okojo 80°C s Toro, 4ToOBl COXPaHUTh Yac-
THUIBI JUOKCHA TUTAaHA TOCTATOYHO KPYIMHBIMHU C LENBIO YIaBIUBaHUS (QIIBTPYIOIIUM MatepuaioM. OuiabTpar
MPEIIOYTHTEFHO COACPIKUT CYIb(aT aTOMUHHA U Cylb(aT MarHus.

Jlmokenya TuTaHa, M3BICUYEHHBIN B pe3yIbTaTe THAPOIHM3A WIH MPOIEcca Pa3pymeHHUs YIbTPAa3BYKOM, MO-
JKeT OBITh MPOKaJIEH (HarpeT) B OKUCIUTEIHHON cpeae MyTEM IPOITyCKaHUA Yepe3 Hero HarpeToro Bo3ayXa, Ko-
TOPBIA yAasieT JIF0Oble OCTATOYHBIC KOJMMYECTBA CEPHOW KHUCIOTHI M BOABL. B IpeArnouTHTENHHBIX BapHaHTaX
peanmzanuu u300peTeHNUs TUOKCH TUTaHa HarpeBaeTcs 10 950°C B peakTope B TeUeHHE OKOJIO Yaca. B apyrux
BapHaHTaxX pealln3aluy H300pETeHUs epUoT HarpeBa cocTanisieT oT 30 MuH 10 2 4. B KOHKpETHBIX BapHaHTax
peanuzanuy n300peTeHust 00XKUT ocyuiecTBIsieTcs pu Temreparype Mexay 800 u 1050°C, mexay 850 n 950°C
w Mexay 890 n 910°C. M3BneuéHHas cepHas KUCIOTa MOXET OBITh MCIIOJIb30BaHa Ha dTare cyiab(paTupoBa-
HUS, KOTOPBI ObUT onucaH panee. /i MOTy4eHUs] TOTOBOTO TPOIYKTa JHOKCHIA TUTAaHA MPOKAICHHBIN THOK-
CHJI THTaHa N3MEJbYaCTCs, 3aJIMBaeTCsl M MoeTcsl. Takue MpoIecchl M3BECTHBI CIICIMAINCTaM B JaHHOH 00J1acTH
TEXHUKH.

H3Bieuyenue cyabdara aJlOMHAHHUA

CynbdaT amoOMUHUS OCAKIACTCS U3 PAacTBOpa Ha COOTBETCTBYIOIIEM dTare. M3o0peTaTenn oOHApYKWIIH,
4yTO O0JIee BHICOKUI BBIXOJ AMOKCHA TUTaHA MOXET OBITh JOCTHTHYT ITyT€M OCAXICHHS CyIb(aTa aTiOMUHHS
TocJie THIPOIN3a W ynaJeHus AUOKCHaa TuTana (cM. mpumep 3, obpasusr 7, 8, 9 u 10). CauraeTcs, 4To eciu
OCaKIeHHUEe Cynb(aTa aMIOMUHHUS OCYIIECTBISETCS 10 THAPOIN3a, TO HEKOTOPOE KOJIMYECTBO Cyab(aTa THTAHH-
J1a 0CaXIaeTCsI BMECTE C CYJIb(PaToM aTFOMHHHMS, TAKUM 00pa3oM cHroKas Beixoxa Ti0,.

B ogHOM M3 BapHaHTOB peanm3alyy H300peTeHus Cyab(aT aTlOMUHHAS OCaXIaeTCs U3 PIIBTpaTa, CoOAep-
JKalero cynb(ar TUTaHWIa. B qpyroM BapuaHTe peanu3aiuy H300peTeHUs Cyab(par allOMUHIS OCAXKIACTCS U3
¢dunbTpara, coaepiKamero cyib(aT MarHus U Cyiab(par aToMUHAL. DT QUIBTPATHL, KAK MPaBUIIO, TOTYYAIOTCS
nocJie cynb(haTupoBaHus U yAAIEHHS HEpacTBOPUMOTro octaTka. Kpome Toro, eciu cynbdar alroMUHUS HE Tpe-
OyeTcst OTAEIATH OT HEPACTBOPHMOTO OCTaTKa, TO ATOT JTAIl OCAXKJICHHUS CYIb(aTa aJIOMUHHSI MOXKET OCYILECT-
BIITHCS 10 YJICHHUSI HEPACTBOPUMOT'O OCTaTKa.

[Ipormece ocaxxaenus cynbdara aqIOMHHAS MPEAMOYTHTEIFHO BKIIFOYAET OXJIKICHNE (PUIbTpaTa 10 TEM-
mepaTyphl, IPH KOTOPOH Cynb(aT amiOMHUHUS BBIANACT B OCATAOK M KPUCTAIUIN3yeTCsA. B KOHKPETHBIX BapHaH-
TaxX peanu3aliyi H300PETeHUs PaCTBOP OXJIAXKIACTCS B TOH Jk€ CaMO €MKOCTH, B KOTOPOH OCYIIIECTBIISIICS TIpe-
OBIOYIIANA STan (IIBTPAlui. B anbTepHAaTHBHBIX BapHaHTaX pealn3aldd W300peTEeHUs] PacTBOP MOCTYMAET B
OTIENBHBIN pe3epByap A OXJIaKICHHUS.

Kpucrammmaeckuii cynbhaT amoMIHAS W3BIEKAIOT U3 PACTBOPA C MMOMOIIBIO JI000TO crtoco6a, H3BECTHOTO
CIELUAINCTaM B JJaHHOW 00JIACTH TEXHHMKH. DTaIl OCAXKJICHUS M M3BIICUCHHUS MOXET OCYIIECTBISITHCS C UCTIOJNb-
30BaHUEM PAcTBOPA, COJACPIKAILETO CyIb(haT aIIOMHHUS, HAIIPUMEP PacTBOPA, KOTOPHIA MOJy4aeTcst ¢ UCIOJb-
30BaHUEM CIIOCOOOB, OMMCaHHBIX B npuMepe 3. OcoOEHHO MPEANOYTHTENbHON sABisieTcs punbTpanus. B xoH-
KPETHBIX BapHaHTaxX pealn3allii W300peTeHHs Ha 3TOM dTare u3Biekaercs Oosee 90% cynbdara amoMuHUS,
HaxOZSIIErocsl B pacTBope. B KOHKPETHBIX BapHaHTaX peai3aliuy H300pEeTeHUs pacTBOP OXJIKAACTCS 10 TEM-
nepartypsl B uHTepBasie Mexay 10 u 4°C, B pe3ynbTrare 4ero cyib(ar alloMHHUS KpucTamwinzyercs. B mpeamou-
TUTENBHBIX BapHAHTAX pPeaTu3aliy U300pETSHHS PACTBOP OXJIAKIAIOT 10 0KoJo 5°C.

B KOHKpETHBIX BapHaHTax peayu3alii H300peTeHHE MPeayCMaTPUBAET CIIOCO0 M3BICUCHHS M0 MEHBIIEH
Mepe OIHOTO MPOAYKTa U3 AUCIEPCHOTO MaTepuaia, cojepxamniero 6onee 8 mac.%, 6onee 10 mac.%, Gonee 15
Mac.%, 6oiee 20 mac.% wim 6oiee 25 mac.% nuokcuma tutaHa u 6ojee 10 mac.% wim 6osee 13 mac.% oxcuga
amromuHus. M300peraTenn oOHApYX UM, 9TO CIIOcO0 obecrednBaeT YKOHOMUYECKH 000CHOBAaHHBIN CTIOCO0 U3-
BJICYEHHS, KOTJIa CBIPhE OTBEYAET ITHM IPOMOPLUSIM KOMIIOHEHTOB.

[Mpumeps! 1 u 2 noka3siBatoT 0000IIEHHE COOTHOIICHUH KOMIIOHEHTOB B OT/CIBHBIX BUAAX CHIPbs. B KOH-
KPETHBIX BapuaHTaX pealn3aliyd W300peTeHHE IpeayCMaTpUBaeT CIOCO0 M3BJICYECHHUS MPOIYKTOB THOKCHIA
TUTaHA U CyNib(aTa ATFOMHUHUS U3 TUCIICPCHOTO MaTepHualia, KOTOPBI UIMEET COOTHOIICHUE AMOKCUIA TUTAHA U
okcuna amomunus (Ti0,:Al,03) ot okono 0,2 1o 2,6, npuuém Oonee nmpeamouturenabHo ot 0,25 1o 2,1. B atom
BapuaHTe pealr3aluy H300peraTeny 00Hapy WM, YTO STalbl JAHHOTO CIoco0a o0ecreunBaroT 0COOEHHO KO-
HOMUYECKH 00OCHOBAaHHOE H3BJICUCHHE AMOKCHIA TUTAHA M Cynb(daTa amiOMUHHUSA. DTambl THAPOJIN3a TUTAHA,
OCYILECTBIISIEMBIE IO OCAXICHHA Cylb(aTa aTIOMHHUS, ABISFOTCS OCOOCHHO MPEANOYTHTENFHBIMU B 3TOM JHa-
na3oHe COOTHOIIEHMH. KpoMme Toro B cirydae, KOTia TakKe OCYIIECTBISICTCS OCaXAeHUE Cylib(haTa MarHus, HTaIl
THIIPOJIN3a TUTAHA, BRITIOTHAEMBINA 10 OCAXICHHS CyIb(aTa aIfOMUHUS, KOTOPHI B CBOIO OYepeIb BHIITOIHIACTCS
JI0 OCaXIEHUS CyTb(haTa MarHus, ABISETCS 0COOEHHO IPEAIOYTUTEIHHBIM B ’TOM IHaa30HEe COOTHOIICHHUH.

B KOHKpeTHOM BapHaHTe pealn3anuy H300peTeHHS MPEeTyCMOTPEH CII0CO0 M3BICYCHUS TPOAYKTOB U3 CHI-
PBsi, COAEpIKAIEero IEPOBCKHUT M OKCHJI AJIFOMHHUS, IPU 3TOM YKa3aHHBIH CIOCO0 BKIIFOYAET:

a) N3MeNbUCHUE MaTepHaia, COIEPKAIIEro NMEPOBCKUT M OKCHJI JIFOMHHUS [UISl TIOJIyYEHHUS! TUCTICPCHOTO
MaTepHana,;

b) KOHTaKT IUCTIEPCHOTO MaTepHasa ¢ CEPHOW KHCIOTOH AJisi 00pa30oBaHMs CMECH, cojepxKallell cyabdar
TUTAHWIA U CYIb(AT ATFOMIHHS;

¢) GuIBTPOBAHKME CMECH /IS yIAJICHUSI CEPHOW KUCIIOTHI;

d) KOHTaKT cMecH C BOJIOW C IENBI0 PAaCTBOPEHUS U pa3feliCHUs CMECH C IOMOIIBbI0 (DMIIBTPALNH IS T10-
JY9EeHHS pacTBOPA, COAEPIKAIICTO CYIb(PaT THTaHWIA U CYTb(paT aTIOMHHUS;
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€) OXJIZXK]ICHHE PAaCTBOPA IO TEMIIEPATYPHI, IPU KOTOPOU CyIb(haT allOMUHHS KPUCTAIUTH3YETCS, U U3BIIC-
YCHHE TOTYICHHOTO KPUCTALTHYSCKOTO CyIb(aTa aTFOMUHIS,

f) ocaxxnenme pacTBopa I MOMYYCHNS AUOKCUIA TUTAHA U

g) 00XWT THOKCHIA TUTaHA IS yOAJICHHSI OCTaTKOB KUCIIOTHI M BOJBI IS TIOTYYEHUS IPAKTHIECKH YUCTO-
ro IUOKCH/IA THTAHA.

H3BieyeHue cyabdara maruus

PacTBOp, OCTaBImIMIACS MTOCTIE THAPOIM3a MIIH IPOIecca pa3pyIIeHus yIbTPa3ByKOM U B psifie CIIydaeB y/a-
JIeHns cynb(aTa aTIOMIHAA, KaK IPaBUIIO, COAEPKUT CyNb(aT Maruusi, KOTOPHIA TaKXKe MOXKET OBITh M3BJICUCH.
N300peTarenu 0OHAPYKWIH, YTO MPEIIOYTHTEIFHO HM3BJICKATh CyIb(GaT MarHUs TOCJIE HM3BICYCHUS IPYTUX
MPOAYKTOB, TOTOMY YTO YHCTOTA MOJTYYAIOIIETOCS B pe3yIbTaTe OCaaka Cylb(haTa MarHus YBEIUIUBACTCS, SCIIU
OCTaJIbHbIE KOMITOHEHTHI OBLITH YAAJCHBI 0 3TOTO. DTO IMPOUCXOAUT IMOTOMY, YTO CIIOCOOBI, OIIMCAHHBIC HUXKE,
JUTSL OCAXKICHUS CyNb(aTa MarHHs MOT'YT BBI3BaTh TAKXKE OCAXKICHUE CYIb(ara aJlOMHHUSA, CyIb(aTa TUTAHHUIA
U IPYTUX KOMIIOHEHTOB. Ecim ocaxkeHue cynbdaTa MarHusl He BBITIOJTHSIIOCH ITOCIIE U3BIICUCHUS APYTUX KOM-
MOHEHTOB, TO JJIA TOJYYCHUS HA BBIXOJC MPAKTHYCCKU YUCTHIX KOMIIOHCHTOB OTACIATH OCAXIEHHYIO CMECh
Oyzmet ci0xHO U He peHTabenbHo. [lomydaemoe B pe3yapTaTe 3TOr0 OTCYTCTBHE IICHHOTO B CMECH YBEIINIHBACT
BEPOSATHOCTH TOTO, YTO OT He€ M30aBATCS HEKOHTPOIMPYEMBIM M HEPETYIHPYyEMbIM 00pa3oM, TeM CaMbIM BBI3BI-
Bas YXyALICHHE COCTOSHUS OKPYXKAIOLIEH CpeIbl.

Otan ocaXIeHHWS M HM3BJICUCHHUS MOXKET OCYIIECTBIATHCS C HCIOJIB30BAaHHUEM DPACTBOPOB, COJAEPIKAIINX
cynb(at MarHus, HaIpUMep TeX, KOTOPBIE ITOIyYaloTCsl IT0 METOAHKE, OTIMCAaHHO B mpuMepe 3.

B KOHKpETHBIX BapHaHTaX peaN3allii N300PETEHHS CTI0CO0 M3BICUCHUS MPOAYKTOB BKIIIOYAET ITAIl yBe-
JIMYCHUS] KOHIICHTPAIIMK KUCIOTHI B (QUIIBTPATE, COACPIKAIIEM CYlIb(haT MarHus B BHJIE MOJKUCICHHOTO PacTBO-
Pa, COAEPIKAIIEro OCaXICHHBIN CcynbhaT Maraus. [10BBIICHHAS KACIOTHOCTh BBI3BIBACT BBIMAJICHUC CYIb(aTa
MarHus B 0caiok. [IpemouTuTensHO COCO0 AOTOTHHUTEIEHO COACPKUT (PUIBTPAIIMIO TTOJKUCICHHOTO PacTBO-
pa ISt MOJTyYeHHs KOHIICHTPATA, BKIIFOYAIOIICTO OCAXICHHBIN CyIb(aT MarHus.

B KOHKpETHBIX BapHaHTaX pealn3aliuy U300peTEHUs KOHIICHTPAIUS KHCIOTH B (DHIIBTPATE, COJACPIKAIICM
cynp(aT MarHus, YBeIUIUBACTCS TpH N0OaBIeHIH cepHOM KUCIOTHL. [Ipeamouturensao pH ¢umsTpaTa, comep-
JKaIero cyiab(ar MarHus, CHIKAETCS 0 3HaYCHHUS MeHee deM okojio pH=1 myTem mobaBieHus cepHOil Kucio-
THI.

B KOHKpETHBIX BapHaHTaX peann3aliil U300peTeHIsI KOHIIEHTPAINH KUCIOTH B (hHIbTpaTe, CoaepKaieM
cynp(aT MarHus, yBeIHMYMBAETCsA IyTEM HarpeBa (GuibTpaTa AJs yHaleHUs BoAbl. IlpeamodTuTensHO Harpes
OCYIIECTBIIIIOT TP TEMIIEpaType KUICHHS Wi Mpu Temrepatype Boime 130°C.

H3obperaTenu Takxe 0OHAPYKUIU, YTO OCAKICHHUE CyTb(ara MarHus MPEIMOYTHTEIEHO MPOBOIUTH ITO-
clie OCaKICHUS Cyib(aTa amoMuHHA. boiee HU3Kas TeMmepaTypa OCaXKICHUS Cylb(haTa MarHus MPUBOTUT K
TOMY, YTO CyJNb(}aT ATFOMHHUS OCAXKIACTCS TIEPBBIM MPH OXJIAXKICHUH PAcTBOPa, COJCPKAIICTO KaK PAacCTBOPECH-
HBIN Cynb(aT aJFOMHUHUSA, TAK ¥ PACTBOPCHHBIN CyIb(paT MarHus. B CBS3H C 3THM MPEIMOYTHTEIEHO MPOBOIUTH
OCaXKJIcHUE CyNb(haTa MarHUs TOCIE OCAKICHUS CyIb(paTa aTrOMUHUS. B KOHKPETHBIX BapUaHTaX pean3aliu
n300peTeHe NMpeayCMaTPUBACT CIIOCOO W3BICUCHHS XOTS OBl OHOTO MPOAYKTa M3 JUCICPCHOTO MAaTepHala,
coneprkamiero 6oiee 8 mac.%, 6omee 10 mac.%, 6omnee 15 mac.%, 6onee 20 mac.% wmm 6omnee 25 mac.% AHOKCH-
na ThutaHa u 6onee 7 mac.% wnim 6onee 10 mac.% oxcuna mMaraus. OCOOEHHO MPEIIOYTUTEILHO HCITOJIE30BATh
CBIpPBE, CoZIepIKalIee 1o MeHbIIeH Mepe 15 mac.% auokcuaa TuTaHa U o MeHbmei mepe 10 mac.% okcuma mar-
HUSL.

B HexoTOphIX BapmaHTaxX peajn3aluy M300peTeHHEe MpeayCMaTPHBAET CIIOCO0 M3BICUYECHUS THOKCHIA TH-
TaHa ¥ 10 MCHBIICH Mepe OJJHOTO APYroro MPOIyKTa U3 AUCIEPCHOTO MaTepHaia, cojepxkamniero oonee 8 mac.%,
6oiee 10 mac.%, 6omee 15 mac.%, 6oaee 20 mac.% wnu 6osee 25 mac.% quokcuga Tutana u 6onee 7 mac.% win
oonee 10 mac.%, okcuaa maraus. OcoOOESHHO TPEAIOYTUTEIHHO HCIIONB30BaTh CHIPhE, CONEPIKAIIEE IT0 MEHBIIICH
Mepe 15 mac.% nuokcuaa TuTaHa u o MeHsleil Mepe 10 mac.% okcuaa MarHusl.

Crioco6 mpeArnoYTHTEIBHO BKIIFOYACT MPOBEICHIE Talla THAPOJIH3a THTaHa IO OCAXKICHHS Cyib(haTa mMar-
HUS. DTO MaéT BO3MOXKHOCTH YBEIUYUTH O MaKCUMyMa BBIXOJ TUOKCHIA THTaHA ¥ YMCHBIIUTH MOTEPU COBME-
CTHOTO OCaXJICHHSI THOKCHIa THTaHa (WK cylb(daTa TUTaHa), YTO MOXKET MIPOUCXOTUTD, €CIIH OCAXKIACHUE CYIIb-
(haTa MarHus MPOBOAMIIOCH IO M3BJICUEHUS TUOKCHAA TUTaHa. [Ipumepsl 1 1 2 moka3bIBalOT 0000IIeHHE COOT-
HOIIICHHSI KOMIIOHEHTOB B OTAETBHBIX BHIAX ChIphsA. Croco0 MpeArnoYTHUTEIRHO BKIIOYAET MIPOBEACHUE HTalla
THIPONIM3a TUTAHA J0 OCAXKICHUS CylIb(aTa MarHus, KOTJa COOTHOIICHNE TWOKCHA THTAaHA W OKCHIA MarHHA
Ti0,:MgO B TBepabIxX yactunax coctasiuser ot 0,5 1o 3,0 u 6onee npeanoyturensHo oT 0,8 10 2,8.

B HexoTOphIX BapmaHTaxX peajn3aluy M300peTeHHe MpeayCMaTPHBAeT CIIOCO0 M3BICUYEHUS THOKCHIA TH-
TaHa | 10 MCHBIICH Mepe OJJHOTO APYTOro MPOAYKT U3 AUCIICPCHOTO MaTepuaia, cojepxkamniero donee 8 mMac.%,
6oinee 10 mac.%, 6omee 15 mac.%, 6oaee 20 mac.% wnu 6onee 25 mac.% quokcuga Tutana u 6onee 7 mac.% win
6osiee 10 mac.% oxcuna maraus u 6onee 10 mac.% u 6onee 13 mac.% oxcuna amomunns. OcoOCHHO Mpeoy-
TUTEIFHO UCTIONB30BaTh CHIPhE, COACpIKaIIee 0 MeHbIIeH Mepe 15 Mac.% MUOKCHIa TUTaHa, TI0 MCHBIICH Mepe
13 mac.% nuoxcuja amroMuHUS U o MeHbell Mepe 10 mac.% okcuna Marsus.

B HekoTOphIX BapuaHTaX peaiu3aly W300peTeHHE MPeAyCMaTPUBAET CIIOCO0 M3BICUYCHUS TUOKCHIA TH-
TaHa ¥ TI0 MEHBIIEH Mepe OJHOTO APYroro MPOIyKTa U3 AUCIEPCHOTO MaTepHaia, coaepkamniero 6oiee 8 mac.%,
6onee 10 mac.%, 6onee 15 mac.%, 6onee 20 mac.% unu 6onee 25 mac.% nuokcuaa turada, 6onee 10 mac.%,
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oonee 15 mac.% wm Gonee 20 mac.% okcuma xkpemuus u Oonee 15 mac.%, 6onee 20 mac.% wm Gonee 25
Mac.%, okcuaa Kanbiusa u 6oiaee 7 mac.% uau 6omnee 10 mac.% okcuga MarHus.

B HEKOTOpBIX BapHaHTax peau3allii H300peTeHHE MPEeIyCMaTPUBAET CIIOco0 M3BIICUCHUS TUOKCUIA TH-
TaHa ¥ TI0 MEHBIIICH Mepe OJHOTO JPYTOoro MPOAYKTa U3 TUCIIEPCHOTO MaTepuaa, cojepxamniero ooiee 8 mac.%,
6onee 10 mac.%, 6onee 15 mac.%, 6onee 20 mac.% unu 6onee 25 mac.% nuokcuaa turada, 6onee 10 mac.%,
6onee 15 mac.%, umm 6ostee 20 mac.%, okcuma kpeMHuus, 6oiee 15 mac.%, 6onee 20 mac.% nmm Gonree 25 Mac.%
okcuaa Kanpls, 6onee 10 mac.% wmiam G6onee 13 mac.% oxcuma amromunus u 0omee 7 mac.% wim 6oaee 10
Mac.% OKCHaa MarHus.

B KOHKpETHBIX BapHaHTaX peau3aluy U300peTeHue 00eceYnBacT ClIOco0 U3BICUCHHS TUOKCHIA THTAHA
U [0 MCHBIICH Mepe OJTHOTO IPYTroro MPOAYKTa M3 JUCIICPCHOTO MaTepuaia, coaepxkaiiero donee 8 mac.% mu-
okcuma tutana, oomee 10 mac.% okcuma kpemuus, 6oxee 15 mac.% okcuma kameius, 6onee 10 mac.% oxcuna
anroMuHuS 1 6onee 7 mac.% OKCcHIa MarHus. B 3ToM BapuaHTe peann3anuy H300peTeHUs clioco0 00ecIieYnBaeT
PCEHTA0CITBHBIN U MOJIC3HBIH METOJ JJIs U3BJIICUCHUS ITHX COCIUHCHUH M3 TOTO, YTO PAHBIIC PACCMaTPUBAIOCH
KaK OTXOJ] POU3BOJICTBA.

B anpTepHaTUBHOM BapHaHTE peasIM3allMy U300pETeHHE MpeaycMaTpruBaeT criocod M3BICUCHHS TUOKCHIA
TATaHa W MO0 MEHBIIEH Mepe OJHOTO JIPYroro MpOayKTa W3 JHMCIIEPCHOTO MaTepuala, coaepkamiero comnee 15
Mac.% auokcuaa TutaHa, oonee 10 mac.% okcuaa kpemHus, 6osee 15 Mac.% oxcuaa xambiws, 6onee 10 mac.%
OKCHA aJIOMUHKS U 6osiee 7 mac.% OKcHaa MarHus.

B KOHKpETHBIX BapHaHTaxX pealu3alii n300peTeHne odecreynBaeT Criocod M3BICUCHUS TNOKCHIA THTaHa
Y MIPOJIyKTa Cylb(haTa MarHus U3 AUCIIEPCHOTO MaTepHhalia, KOTOPHI UMEET COOTHOIICHHUE TBEPIBIX YACTHIL JIH-
okcuaa tutaHa u okcuna Maraus (Ti0,:MgO) okono ot 0,5 mo 3,0, mpuuém Gonee mpeanourutensHo oT 0,8 10
2,8. B 3TOM BapuaHTe peanu3aliu H300peTaTein OOHAPYKHIIH, YTO 3Tambl crocoda 00eCeYnBarOT 0COOCHHO
9KOHOMUYECCKH 3()()EeKTHBHOE M3BJICUCHHE NUOKCHIA TUTaHA M Cyab(aTa MarHus. JTal THIPOJIH3a THTaHA, KO-
TOPBIA POBOJUTCS JI0 OCAXKICHUS Cyib(aTa MarHus, SBISCTCS 0COOCHHO MPEIIOYTUTEIEHBIM MIPU TAKOM COOT-
HomeHnu. KpoMe TOro, Korza OCYIIeCTBIIACTCS TAaKKEe OCAXKACHUE CyNb(haTa aTFOMUHUS, TAll THAPOIU3a IPO-
BOIMTCS JI0 OCAXKACHHS CyJb(ara aTFOMUHUS, KOTOPBIM B CBOIO OYepelb TIPOBOIUTCS IO OCaXICHHUS Cylb(hara
MAarus, 9T0 SBISETCS 0COOCHHO MPEAMOYTHTEIHHBIM B 3TOM JHAIa30HE COOTHOMIECHHH.

B ogHOM M3 BapuaHTOB pean3ariii H300peTaTeNy MPeAIararoT croco0 U3BICYCHHS POTYKITUN U3 CHIPBS,
coJIeprKaIero MepOBCKUT U OKCHJT MarHUs, TIPH 3TOM YKa3aHHBIN CIIOCO0 BKITIOYAET:

a) M3MeNlbYeHNe MaTepuala, CONEPIKaIero MePOBCKUT W OKCHUI MarHWs ISl TIOTYYSHUS JUCTIEPCHOTO Ma-
Tepuana;

b) KOHTAaKT AUCIEPCHOTO MaTEepHana ¢ CEPHOM KHUCIOTOH Ui 00pa30BaHMs CMECH, COAepiKamiel cynbdar
TUTAHWIA U CYyNb(aT MarHus;

¢) pUABTPOBAHUE CMECH JUIS yTAICHUS CEPHOM KHCIOTHI;

d) KOHTAaKT cMecH C BOJOU JUIi PacTBOPCHUSI CMECH M Pa3ClICHHE CMECH C IMOMOIIBI0 (DIIBTPAIMH IS
MOJYYCHHUS PACTBOPA, COJACPIKAIICTO CyIb(paT THTAHWIA U CYyTb(haT MarHUS;

€) OCaXJICHUE PacTBOpA JUIS MOTyYCHHS JUOKCUIA THTAHA,

f) oxnmakmeHne OCTaBIIETOCs PacTBOpa JI0 TEMIIEpaTyphl, TPH KOTOPOH CyIb(haT MarHus KPUCTALTU3YETCS,
1 U3BJICUCHHUE KPUCTAILTMYECKOTO Cyb(haTa Maruus u

g) OOKHT JUOKCH]IA TUTaHA JIJISl yIaJeHMs] OCTATOYHOW KHUCIIOTBI M BOJBI JIJIS TIOJMyYEHUS MTPAKTHIESCKH Y-
CTOTO JUOKCHJA TUTAHA.

B KOHKpETHBIX BapHaHTAaX peau3alid W300peTEHHUs TMOJIKHUCICHHBIA PAacTBOp, coaepamuid cyrbdar
MarHusl Wik QUIBTPAT, COACPKAIIMNA CYIb(aT MarHus, OXJIaXKTAIOT 10 TEMIIEPATyPhI, MPH KOTOPO# Cyibdar
MAarHus KpUCTAIUIH3YeTCs. B KOHKpPETHBIX BapHaHTaX peau3alii H300pETCHUS pACTBOP OXJIaKIACTCS B TOM JKE
peakTope, B KOTOPOM OCYIIECTBISIOCH MPEABITYIIEEe OCAXKACHHUE, MPOIECC THAPOIN3a WITH MPOLIECC Pa3pyIICHI
YIIBTPa3BYKOM. B albTepHATHBHBIX BapHaHTaX pealH3alid H300pETCHUS PACTBOP MOCTYIMACT B OTACIBHEBIN pe-
3epByap U OXJIAXKICHHUS.

B KOHKpETHBIX BapHaHTaX pealu3aluil n300peTeHus QUiIbTpaT, COACpKANIMA CYIb(PaT MarHus WA MOJ-
KHCIICHHBIH pacTBOP, COMEPIKAIIMA CyIb(}haT MarHus, OXJIAXIal0T, YTOOBI BBI3BATh OCAKICHUE WM KPHUCTAJUIN-
3a1Mio cynbdara MarHus. B mpeamodTuTensHBIX BapuaHTaX peau3allui N300peTeHusT QPrIbTPaT, COAepIKaIIHMA
cynmb(haT MarHus WIH TIOAKUACICHHON PacTBOP, COACpIKAIIUKA Cyib(ar MarHus, OXJKIAETCS A0 TEMIEPaTyphl
Hke 4°C wm ot 0 mo 4°C, mpuuéM OoJiee MPeaNOYTUTENBHO OXJIaXkaeHe nmpuoausutensHo 10 3°C. B koH-
KPETHBIX BapHaHTaX pealn3alid M300peTeHHs BO BpeMs (mipTpannu u3Biekaercs Oonee 90% kommuecTBa
cynb(hara Maraus, KOTOpoe MPUCYTCTBYET B MOJKHCIEHHOM PacTBOpE WU (DHUIBTpATe, ComepiKaiieM Cyiabpar
MarHus. Kpucrammn3oBaHHBIA cynb(aT MarHus H3BJICKACTCS M3 PAacTBOpa C IMOMOIIBIO JTHOOOTO cmocoba, u3-
BECTHOTO CIIENHATNCTaM B JaHHON 0071aCTH TEXHHUKH.

Kpome TOro, CHCTEMBI WM MPOLECCH JaHHOTO U300pETEHHS MOTYT JOMOJHHUTEIBHO BKIIIOYATH CPEICTBA
JUISL PETYTUPOBAHUS W/WIU KOHTPOJISA JPYTUX MapaMeTPOB VIS MOBBIMICHUS 001eil 3 (hekTuBHOCTH Tporecca.
OnuH win 0oJiee MPOIECCOPOB MOXKET OBITH BKJIFOUCH B CUCTEMY JJISl PETYIHUPOBAHUS /WM KOHTPOIIS OTpee-
JICHHBIX MApaMeTPOB Mpoliecca. Hampumep, KOHKpPETHBIC BAPHUAHTHI pPeain3allui H300pETEHIU MOTYT BKIIIOYATh
CpelcTBa ONpeAeNieHUs Il KOHTPOJII COCTaBa cMecel WM pacTBOpoB. Kpome TOro, KOHKpETHBIC BapHAHTHI
peanm3zanuy U300peTeHnsT MOTYT BKJIIOYATh B Ce0sl CPeACTBa JUIsl YIIPABJICHUS JOCTAaBKOW CMECH WM PacTBOpa
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Ha KOHKPETHBIC JTAIlbI MK 3JIEMCHTHI B paMKaX KOHKPETHOU CHCTEMBI, €CITH CPEICTBA ONPEICICHUS O0HAPYKH-
BaIOT, YTO CMECh MU PACTBOP UMEET COCTAB, MOIXOISAIIMIA 11 KOHKPETHOTO dTarla.

Kpome Toro, MoxkeT OBITh HEOOXOOUM HATPEB WM OXJIAXKICHHE OIMpPEICNICHHON CHCTEMBl KOMIIOHCHTOB
WIIA CMECEH, paCTBOPOB WM JOOABOK 10 WJIM BO BPeMs OJTHOTO MJIM OoJiee 3TamoB mporecca. B Takux cimydasx
MOTYT OBITh UCIIOJIb30BAaHBI M3BECTHBIEC CPEICTBA IS HATPEBA MM OXJIAKICHHUS.

Bonee Toro, cuctema MOXeT BKIIOYATh OJMWH WK OoJjiee MPEeaBApUTEIBHBIX MM MOCICAYIOMINX 3TAIOB
00paboTKu I yydnieHus: GyHKITMOHUPOBAHMS WK d()PEKTUBHOCTH KOHKPETHOTO dTarna. Hampumep, oauH U3
STANoB NPEABAPUTEIHHON 00pabOTKM MOXKET BKIIIOYATH B ceOs CpeicTBa A yIOaleHHS HEXKEIAaTeIbHBIX TBEp-
JIBIX YaCTHUI[ U3 M3MEITBUYEHHOTO CBHIPhS IO TpoIlecca Cyib(aTUpoBaHus MeTaia. [pyrue BO3MOXKHEIC MpeaBa-
PHUTEIBHBIC WIH TOCIEAYIONINE ONEPAIliH BKIIOYAIOT OCAXICHUE TpeOyeMoro mpoayKTa(oOB) B pe3yabTaTe OCy-
IIECTBJICHUS KOHKPETHBIX TATOB.

N300peTenne OBUIO OMHCAHO B TAHHOM JOKYMCHTE CO CCBUIKOW Ha HEKOTOPBIC MPEIIOYTHTEILHBIC BapH-
AHTHI PEATH3ALNH JJIS1 TOTO, YTOOBI MIO3BOJIUTh YATATEIIO HA TPAKTUKE Pealn30BaTh N300peTeHus Oe3 mpoBee-
HUS M3JIUIITHAX SKCIEPUMEHTOB. CIeUANUCTHI B TaHHOW OOJNIACTH TEXHUKU MOWMYT, YTO M300pPETEHUEC MOXKET
OBITH OCYIIIECTBJICHO B OOJBIIIOM KOJMYECTBE BapHAIMid M MOAH(HUKAIINN KpOMe CIeIHaIbHO OnrcanHbIX. Crie-
IyeT MMOHUMAaTh, 9TO N300peTeHNe BKII0YaeT BCe Takue Bapuanuu u Moaudukanuu. bomee Toro, Ha3BaHwms, 3a-
TOJIOBKH FJIM HEYTO MOAOOHOE MPEAOCTABISIOTCS IS TOTO, YTOOBI MOMOYb YHUTATEIAM B MMOHUMAaHHUH 3TOTO JI0-
KyMEHTa, U HE JOJDKHBI PacCMaTpUBATHCA KaK OTpaHHYMBAIONINE O00BEM HacTosmero m3odpereHus. [lomHbre
OTMCaHMS BCEX 3aiBOK, MATCHTOB M IyOIMKalWii, TPONUTHPOBAHHBIC B HACTOSIIEM IOKYMEHTE, BKIIOUYCHBI B
HETO MOCPEICTBOM CCHUIKH.

Bonee KOHKpPETHO, KaK 3TO TOHATHO CIICIUAIUCTY B JAHHON O0JACTH TEXHHKH, BApUAHTHI pPealiu3alliy
U300peTeHNs] MOTYT BKIIFOYATh OJNUH HIM OOJie MOMOJHUTEIBHBIX 3JICMCHTOB. TOJBKO TE 3JIEMEHTHI, KOTOPHIC
HEOOXOTUMBI JIJIsl IOHUMAaHUSI U300PCTCHUS B €r0 Pa3IMYHBIX ACIEKTaX, MOTYT OBITh TIOKAa3aHbl B KOHKPETHOM
npuMepe i onrcanui. OIHAKO 00beM M300PCTCHUS HE OTPaHUYMBACTCS OMMCAHHBIMH BapUAHTAMU M BKITIO-
4aeT CrocoOBI, B TOM YHCJIC OJIUH WM 0oJice TOTMOTHUTEIBHBIX TAMIOB /WM OJIUH WU OoJice 3aMCHEHHBIX ATa-
TIOB W/WJIN CTIOCOOOB, OITyCKast OMH WM HECKOJIBKO ITATIOB.

Ccputka Ha 0001 MPenmIecTBYIONINI YPOBEHb TEXHUKH B TaHHOM OIMCAHWHU HE SBJSIETCS M HE JIOJDKHA
paccMaTpuBaThCS KaK IOATBEP)KACHHE WM J00as (opMa ykasaHHS Ha TO, YTO TNPEANIECTBYIOUINI YpOBEHb
TEXHUKH SBJIETCS YaCThIO OOIETo 3HAHUS B TAHHOM chepe NeATeIbHOCTH B 000 cTpaHe.

IIpumepbI
IIpumep 1. OnpeneneHue cocTaBa IIIaKa U3 pa3HbIX HCTOYHUKOB
CocraB 1u1aka ObUI MOJIYYEH OT 3aBOJIOB IO IPOHU3BOJICTBY CTAJIH.

PesyabTaTsl
Ta6muua 2. CoctaB ChIpbs
K T (% macc.)

HcroyHuk muiaka TiO: SiO2 CaO | ALO; | MgO | Cymma
Hosas 3enanaus 348 [14,1 16,3 190 [138 [980
IOAP 282 [ 16,5 166 [13,6 |14 99,2
Krrrait 1 21,5 [1555 |24,6 |14,11 |7,65 |83.84
Kuraii 2 16,03 [24.94 [3212 [14,89 [747 |96,02
Poccns 9 29 31 145 |12 96,54

Ta6J'II/IIIa 3. CooTHOLIEHHE KOMIIOHCHTOB CBhIpbA U TUOKCHJA TUTaAHA

K T (% macc.)

Hcerounuk muiaka TiO: SiO; CaO | ALO; | MgO | Cymma
Hosast 3enannus 34,8 14,1 16,3 19,0 13,8 98,0
IOAP 28,2 16,5 16,6 13,6 14 99,2
Kuraii 1 21,5 15,55 24,6 14,11 | 7,65 83,84
Kuraii 2 16,03 | 24,94 32,12 14,89 | 7,47 |96,02
Poccust 9 29 31 14,5 12 96,54

Ha ¢wur. 3 nponmtiocTprupoBaH COCTaB MPEACTABICHHBIX BBIIIE 00pa3loB IIIaKa, OMPEISIEHHBIN H300pe-
taremsamu (uit HoBoi 3enmaHaun) M TOJyYEHHBIH W3 NPUBEICHHBIX Jajee JIMTePaTypHbIX HMCTOYHHKOB IS
IOAP, Kutas u Poccun.

IOAP - Ynpasnenue oTkpbIToi nutakoBoi BanHoit neun "Highveld Steel" n "Vanadium Ltd": Paspaborka
pykoBomAmMX Tabaui s oneparopa. Llteitnoepr u [Tucropuyc. UyryHonuTeHOE U CTalCIUIaBIIIBHOE ITPOH3-
BozcTBO. 2009, T. 36, Ne 7.

Kuraii 1 u Kuraii 2-3-it Mex1yHapOIHBIH CUMIIO3HYM TI0 BHICOKOTEMITEPATYPHOH METaJLTypru4ecKon 00-
pabotke. Tao [[3s1 1 ap. 9 Mas 2012.

Poccus - Cioco6 06paboTku ThTaHCcOAep kamux nurakos. [Tarent RU 2295582,

3akiloueHue

Bce mATh HCTOYHHKOB TI0 COCTaBY IIJIAKa, UI KOTOPBIX OBLIH MOJY4EHB! JaHHbIE, IMEJIN Pa3INYHbIC TOIIH
OKCHJIOB METAJIJIOB, KOTOPBIE MOTYT OBITh M3BJICUEHBI C UCIIOIB30BAHUEM ONMCAHHBIX B HACTOSINEM JAOKYMEHTE
CIIOCO0OB.
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IIpumep 2.

Martepuansl ¥ CriocoObI

[ects 00pasIoB, comepKamuX CMECH TUOKCHIA THTaHA, OKCHIA AIIOMHUHUS, OKCHAA MarHus, OKCHIa
KPEeMHHUS M OKCHIa KaJbIWsA, ObUTH MPOaHAIHU3UPOBAHEI C HCIIOIB30BAHUEM PEHTTCHO(IYOPECIECHTHBIX CIIEK-
TpoMeTpoB. Brur onpenenéH coctaB ATHX 00pa3lOB B MACCOBBIX MPOLEHTAX M OBUIM PACCUYUTAHBI COOTHOIICHHUS
JTUOKCHIA TUTaHA ¥ BTOPOTO KOMIIOHEHTA.

Pe3syabTaThl
Tab6muma 4. CocTaBbl ¥ COOTHOIICHHUS KOMITOHEHTOB B 00pa3iax, onpe/ e IéHHbIC ¢ UCTIONB30BaHUEM PEHT-
TCHO(ITYOPECIIEHTHBIX CIIEKTPOMETPOB

Kommnouent (% mace.) CooTHomenne
UcTounux . . TIO:: TiO2: TiO2: TiO2:
maka Ti0: | Si0; | CaO | ALOs MO | \15. | Mg0  |Si0: | CaO
1-NZ-P112-Ti: | 348 | 14,1 | 163 | 190 |13.8 | 184 252|247 |214
Ca=2,1
2-ZAPII4Ti: |303 | 193 | 158 | 150 |12,0 |2,02 2,53 1,57 1,92
Al=21
i(-)gms-n CALy6 60 |77 |61s |67 | o026 240 | 2,68 2,09
4:;);10(”' Calissleo |ssalso |77 |1im 198  |255 026
i(');““o'T‘ “Allyso 60 |77 |617 |67 |o026 2,38 2,65 2,06
26]3“””' Caligs |76 |01 [112 |92 |72 |2 254|039

®ur. 2 WUTIOCTpUPYET cocTaB 00pa3IoB 1-6.
3aki0uenue

Brum momydeHsr 00pa3mbl psAaa COCTaBOB. JTH COCTABHI ABISIOTCS MPEICTABUTEISMHU PAaa MPOMBIIUICH-
HBIX 1IUTAKOB U COOTHOIICHUI OCHOBHBIX KOMITOHCHTOB

[Mpumep 3. CynbdaTrpoBaHue 1UIaKa, COACPIKAIIETO JUOKCH TUTAHA

Marepuaisl 1 criocoObI

CyanpaTuposanue u ruapoans (o6pasusl 1 u 3-6)

1) 100 r 06pa3IoB AUCIIEPCHOTO MaTepHuaia, OTBeyaromero oopasiam 1-6 n3 npuMepa 2, ObIIH MOMEIICHBI
B KPYTJIOJIOHHYIO K010y 00BEMOM 1 1;

2) beut no6asnen | kr 98% cepHOM KUCIOTHI;

3) Cmech OblTa HarpeTa, epeMeniana u Beiiepkana mpu remreparype 200°C B TeueHue 0Kojo 4 4;

4) TosydeHHas CEpHOKHCIAs cMeCh ObUTa OXJaKIeHa W MPOo(HIbTpoBaHa Yepe3 GUIbTPOBATLHYIO TKaHb
46K o BakyyMowm;

5) OTduIbTpOBaHHBIN OCaIOK OBUT TIEpEeHECEH B KOHUYECKYIO KOOy 00BEMOM 1 J1 ¥ MPOMBIT CTEXHOMET-
puueckuM KonmdecTBoM (1:1 mo mMacce) BOAbl, OYMIIEHHOH IPH MMOMOIIM 00paTHOTO OCMOCA U HOHHOTO 0OMeHa
B TeueHue 2 4 npu 70°C;

6) Cmech Obuta mepeMmeniana B TEYEHHE OKOJIO 15 4, a 3areM mpo¢uibTpoBaHa 4epe3 (GriIbTpoBaJIbHYIO
TKaHb 46K 1o BakyyMoM Juts TIosTydeHus puibTparta, coliepiKallero, o MeHbIe Mepe, Cysb(har THTAaHNIIa;

7) Bbuti oTOOpaHs! IPoOkI GHIIbTpaTa (COAEpIKaILero, 0 MEHbIIEH Mepe, Cylb(har TUTaH!Ia) U 00pa3Ibl
OBUTH MTOJBEPTHYTHl aHAIN3Y C MCIIOJIb30BAHHEM METOJa ONTHYECKOW IMHCCHOHHOW CIIEKTPOMETPHH C MHIYK-
TUBHO-cBsi3aHHOM Tu1a3moii (MCIT-OOC) Ha TrTaH, KaubIui, aTFoMUHIA 1 Maranid. ConepikaHne TUOKCUIA TH-
TaHa B 00pa3iax ObIJIO0 MPOaHATM3UPOBAHO C MMOMOIIBIO JTA0OPATOPHOTO TUTPOBAHUS,

8) ®unbTpart, comepkanui, o MeHbIIIEH Mepe, Cyab(GaT TUTAaHWIA, ObLT MOMEMIEH B KPYTIOJOHHYIO KOJI-
0y o6sEMoM 1 11 1 pazbaBieH BOJOW, OYHIIIEHHON MPH MOMOIIHM 0OpPaTHOTO OCMOCa M MOHHOTO oOMEHa, B CTe-
XHOMETPHUYECKOM cooTHomeHUH 1:2 mo Macce (3-kpaTHoe pa3zbaBiieHre) sl IPOBEACHUS THAPOIIN3a PACTBOPA,;

9) I'maponm3HbIi pacTBOP OBLT HArPET A0 TOYKH KuIeHUs (mpudausuteiabHo a0 104°C) u KUISITHIN B Te-
YeHUe 5 4 NpU NMepeMELINBaHIN IS THAPOIN3a Cylb(hara THTaHWIIa;

10) OcaxkieHHBIH TUOKCH THTaHA ObUI OTAENEH OT TMIPOJIM3HOTO PAcCTBOpPA LEHTPHU(YTUPOBAHHEM IIPH
ckopoctu Bpamenust 8000 06/mMuH B Teuenre 20 MUH 10 MMOJy4eHHs KPYIIHMHOK THIpaTa TMOKCHIa TUTAHa,

11) OcraBmmiicst THIPOTU3HBIN pacTBOp ObLT MpoaHanuzupoBaH MetonoM VCII-OOC nns onpexneneHus
OCTaBIIETOCS KOJIMYECTBA TUTAHA, AIFOMUHUS M MarHus B MI/lI. BeIxon Anokcuaa THTaHa ObUT pacCYMTaH, UCXO-
ISl M3 pe3ynbTaToB aHanu3a. OcraBieecs KOJMYECTBO IIOMUHNS U MarHus (B hopme Cynb(haTHBIX cojeil) ObuIo
TaKXKe U3MEPEHO JUIS TOCIEAYIONIETO N3BIICUCHIS.

Copneprxanne cBOOOTHON KUCIOTHOCTH B PEAaKIIMOHHOM PacTBOPE OBLIO M3MEPEHO Ha CIIEAYIOMIHX dTarax:

a) ynayieHrne oTQHILTPOBAHHOM KUCIIOTHI TIOCTIE TIEPBOH (PHITBTpAIIVH;

b) nonydenne punmbTpara, cojaepkamniero cyib(ar THTaHUIA OT BTOPOH (GMIIbTpAIUN; H

C) THIPOJIN3 PAcTBOPA, OCTABIIETOCS IOCIE TOTO, KaK JUOKCHI THTaHa OBIT OCAXKAEH ¥ MOJIBEPTHYT LICH-
TpUYTrUPOBAHHIO.

Cnoco0 cyasdarupoBanus u ruapoJimsa (oopasen 2)

1) 1,5 xr nmpo6a o6pazua 2-(P114) (cm. npumep 2) Obl1a u3MenbueHa A1 00pa30BaHUsI JUCIEPCHOTO Mate-
pHana c pa3MepoM 4acTHI OKOJI0 X MKM € TIOMOIIBIO IIapOBOH MEIBHUIIBI,

2) bruto no6asieHo 8 11 98% cepHO KUCTOTHI;
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3) Cmech Obuta HarpeTa u Belgepkana rnpu temreparype 200°C okono 4,5 4 npu gaBieHun 2 6ap u nepe-
MEIIMBAaHUH CO CKOPOCTHIO 300 00/MUH;

4) TosydeHHas CEpHOKHCIAs cMeCh ObUTa OXJaKeHa W MPOo(HIbTpoBaHa Yepe3 GHIbTPOBATLHYIO TKaHb
46K npu Temnepatype 50°C;

5) ®uibTparnys MPOBOIWIACEH MIPY JaBJICHUH 5 O0ap W MPOIyBKE CKATHIM BO3AyXoM B TeueHune 30-40 mMuH;

6) U3 dpubTpara (comeprkaiiero, Mo MeHbIeH Mepe, CyiabhaT TUTaHUIIa) ObUTH 0TOOpaHbI IPOOBI U 00pa3-
116l OBLJIM TIOJIBEPTHYTHI aHAN3y ¢ ucnoiab3oBanueM Merona MCIT-OOC Ha TuTaH, KalbIHUH, alIOMAHUN B Mar-
Huit. CozeprkaHue JUOKCHIA THTaHA M CBOOOIHON KUCIOTHOCTH B 00pa3slax Takke ObLIO MPOaHATH3UPOBAHO C
MCIIOJIb30BaHUEM J1a0OPAaTOPHOTO TUTPOBAHUS 10 METOIMKE, ONMCAHHOW B IpuMepe 3.

7) OtmibTpoBaHHEIH 0CaZOK OBUT MOABEPTHYT BBHIIIEIAYNBAHUIO BOJOH, OYMINCHHONW MPHU MOMOIIN 00-
paTHOTO OCMOCa U MOHHOTO OOMEHa B CTEXHOMETPHUYECKOM COOTHoIIeHHH 1:1 mo macce B TeueHue 2,5 4 mpu
70°C, T.e. 3028 T OTGUIFTPOBAHHOTO OCAJKa IOABEPIIOCH BBIMICIAUYMBAHUIO C Hcmoib3oBaHueM 3000 T oum-
IIEHHOM BOJBI JUIS TIOJTyYESHHUS THIPOIU3HOTO PacTBOPA;

8) 3aTeM rumposM3HEIA pacTBOp OBUT TPOMMIBTPOBAH Yepe3 PUIbTpYIoNyto TKaHb 46K B Teuenne 15 mun
MIpY HarHETaHWU BO3/yXa MO AaBlieHueM 1-3 O6ap B Teuenne 20 MUH;

9) 3aTeM THUAPOIU3HBIN PacTBOP OBLI MEPEHOCEH B KPYIIIOAOHHYIO KOJIOY 00bEMOM 3 11 M pa3baBlieH BO-
JIO¥, OUHITIICHHON TIPH ITOMOIIY OOPAaTHOTO OCMOCa M HOHHOTO OOMEHa, B CTEXHOMETPUIECKOM COOTHOIIeHNH 1:1
o mMacce (3-X KpaTHOe pa30aBiIeHHE);

10) ITocne aToro pa3baBiICHHBIN pacTBOP OBUT HATPET IO KUTICHUS IS MPOBEACHUS THAPOJN3a Cyabdara
TUTAHWIA B TCUCHHE 5 U MIPH NIepEeMEIINBaHNM;

11) T'mapar nquokcnaa TUTaHa OBUT MOABEPTHYT LeHTpudyrupoBanuio npu 8000 06/mMuH B Teuenne 20 MUH
JIO TIOJTyYeHUs KPYIHHOK THpaTa AMOKCHAA THTaHa;

12) OcraBumiicsi THAPOIM3HEIA pacTBOP ObUI NMpoaHaNIN3UpoBaH ¢ nomolnsio Merona MCIT-O3C mns on-
penesieHnsT OCTaBIIETOCs KOJIMYEeCTBa THTaHA, AIFIOMUHUS M MarHust. BeIxoa 1uokcuna TuTaHa ObUTH paccUHTaH,
UCXOAs M3 pe3yibTaToB aHanu3a. OcraBiieecs: KOJMYECTBO aJlFOMUHHS U MarHus (B opMe cynb(paTHBIX COJIeH)
OBLTO TAaKXKe M3MEPEHO IS MOCIEIYIOMETr0 N3BJICUSHHS.

OcaxneHue cyjab(paTa aJIOMUHUSA

1) IMocae ruaposM3a KUCIOTHOCTh PacTBOPa, COAEPIKAIIETO CyIb(ar allOMUHNS, OblJIa YBETMICHA JI0 OKO-
110 40% (1o Becy) mobaBiennemM 98% cepHOM KHUCIIOTHI.

2) 3ateM pacTBOp C BBHICOKOW KHUCJIOTHOCTBIO IIEHTPU(PYTHPOBAIK cO cKopocThio 8000 06/MUH U TIpH TEM-
neparype 20°C B Tedenune 3 9 ISl OCAXKACHUS CyTb(haTa ATFOMUHHS U TPaHyJIAPOBAHUS I Pa3elieHus.

MeToa THTPOBaHHS AJIS ONpeeeHus] KOHIEHTPALUU THOKCHIA THTAHA

1) OTob6pano nunerkor okoio 1 mi oOpasna B konly DpienMeiiepa o6béMom 500 MiT 1 orpeaeneHa Tou-
Hasi Macca o0pasia.

2) Ho6asneno 60 ma 10% pacreopa HCI, 20 mir 98% H,SO, 1 okomno 1,3 r anroMuHneBO# (oIIbry.

3) ITocne 3aBeprIeHNs peakuy pacTBOpP ObLT OCTaBIEH HEMHOTO OCTHITh. [IpH 3TOM HEKOTOpBIE KOJIMYECT-
B0 NaHCO; 3acocanocs o0paTHo B K010y 1 oOpasoBano 0ydepusriit cioit CO,.

4) Job6aBneHo 6 Kareab HHANKATOPA METUIICHOBOTO TOIyOOT0, TTIOKa PACTBOP €IIE TETUTHIH.

5) BeimomHeHO TUTpOBaHue MogkUciIeHHBIM 0,1 M cTaHmapTHBIM PacTBOPOM Cyib(dara IepHs.

6) KoHeuHass TOYKa TUTPOBAaHUS COOTBETCTBYET H3MEHEHHIO I[BETA OT OJIETHO-KEITOTO 10 OJeaHO-
3€JICHOTO.

OnpeneneHue coaep:kaHUsi CBOOOTHON KHCIOTHI

1) OTob6pano nunerkoi okoio 1 mi oOpasna B konly DpieHMeiiepa o6béMom 500 MiT 1 orpeaeneHa To4-
Has Macca oOpasia.

2) lo6aBneno B k0:10y 100 M1 BOJIBI, OUNIEHHOW IIPH MOMOIIH 00pPaTHOTO OCMOCa M HOHHOTO OOMEHa.

4) lo6aBneno 4 karmu (eHondTareHHOBOro HHINKATOPA.

5) Brmmonneno tutpoBanue ctanaaptHeM 0,1 M pacTBOpoM eakoro Hatpa.

6) Koneunast Touka TUTPOBaHMS COOTBETCTBYET U3MEHEHHMIO 1IBETa OT OECIIBETHOTO JI0 PO30BATOTO.

Pe3syabTaThl

OO6pa3Ipl, MOABEPTHYTHIE METOMY CYIb(aTUPOBaHUsS, ONMHUCAHHOMY BBIIIC, OBLTH MPOAHATU3UPOBAHBI U
OBLITM MCCTIeTOBaHbI COCTAaBBI (DHUIIHTpATA, MPUBEIACHHBIE B TA0. 5.

Tabmuma 5. Pe3ynbraTel aHaau3a GUIbTpaTa, MOJYISHHOTO Mocie GuiIbTpanuu

PesyabTaTsl
JabGopaTopHoro
THTPOBAHHS PesyapTaTel HCHI-O3C (mr/m)
Jmoxcnn Conepxa-
HHe CB00OI- Kanp- | Amio- Mar-
Homep o6pasua THTAHA M Turan L o o
HOIi KHCJI0T- i MHHHA | HH#
(r/kr) HoctH (%)
1-NZ-P112-Ti: Ca=2,1 | 33,76 31,54 30379 159 13103 10429
2-ZA-P114-Ti: Al=2,1 | 39,15 29,47 37835 | 478 19492 | 18099
3-L108-Ti: Al=03 22,53 32,44 18063 110 26012 | 6287
4-L109-Ti: Ca=02 16,64 31,06 11297 | 144 5068 4799
5-L110-Ti: A1=0,3 20,66 32,97 15723 107 24542 | 5539
6-L111-Ti:Ca=03 24,29 29,07 19852 | 233 8341 8332
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Conep:kanue cBOOOIHOM KHCIOTHOCTH ObLTO B mpenenax oT 29 no 33%. Ha ¢ur. 4a nponsumocTpupoBaHno
KOJIMYECTBO JMOKCUJIA TUTaHA, ONMPEIACIEHHOTO B (PUIBTPATE, COMCPKALIEM CyIb(paT THTAHUIIA, ONPEACIEHHBINA
METOJIOM THTpoBaHHs. Ha ¢ur. 4b mpomyuIFOCTpUPOBAHO KOJMYECTBO THUTAHA, U3MEPEHHOE B (pHIIbTpaTe METO-
nom MCIT-O3C. XopoIto BUAHO, YTO PE3YJIbTATHI H3MEPEHHH, MTOJIYISHHBIX ¢ TIOMOIIBI0 METOIa JJabopaTOPHO-
TO TUTPOBAHUS TECHO KOPPEIUPYIOT C U3MEPEHHUIMH, TIOTydeHHBIMU 1pHu oMoty Metona MCIT-OOC. Ha ¢uwr.
5 IPOWJLTIOCTPUPOBAHBI PE3YJIBTATHI ONIPENEICHUS TUTAHA, KAJbIH, ATIOMIHHSA M MarHus B GUIBTpaTe MO Me-
tomy MCIT-OBC.

Tab6mmma 6. Pesynpratel ICIT-OOC, noka3siBaromye KOJMIeCTBO TUTaHa, IIPUCYTCTBYIONIETO B GHIIBTpa-
Te, CoJIepIKaIieM cynb(daTt THTaHIIA (0 TUAPOIU3a) U THTaHA, OCTABIIETOCS B OTPA0OTAHHOM THIPOIU3HOM
pacTBope (TOcIie OCaXKICHHS JUOKCUIA TUTAHA U IICHTPU()YTUPOBAHUS WTH (DUITETPOBAHUS
C LIENBI0 YAAJIEHUsI 0CcaiKa)

Turan B
0TpPaGoTAHHOM
Tutan B puabTpare
Homep o0pa3na THAPOJH3HOM
(mr/m)
pacTBope Bbixoa
(Mr/mn) (%)
; I— NZ-P112-Ti : Ca = 30379 1546 5
2-ZA-P114-Ti: Al=2,1 37835 4199 89
3-L108-Ti: Al=0,3 18063 1612 91
4-L109-Ti: Ca=0,2 11297 292 97
5-L110-Ti: Al=0,3 15723 1022 93
6-L111-Ti: Ca=0,3 19852 1415 93

Tabnuna 7. Pesynprater UCII-ODC, moka3pIBaroye KOINIECTBA TUTAHA U MarHUs, IPUCYTCTBYIOIINC B

TUAPOJHU3HOM pacTBOPE NMOCIC YOAJICHUA JUOKCHUIAa TUTaHa
Pesyabtarer HCII-02C
(oTpaGoTAHHBII rHAPOJH3HBIN PACTBOP), MI/JT

Homep o6pasua AnloMuHH Maruuii
é’l— NZ-P112-Ti : Ca = 5069 3126
2-ZA-P114-Ti: Al=2,1 3167 2821
3-L108-Ti: Al=03 6280 1552
4-L109-Ti: Ca=0,2 1250 1253
5-L110-Ti: Al=0,3 5362 1307
6-L111-Ti: Ca=0,3 2377 2124
Ta6HI/IHa 8. Co;[epxcaHI/Ie CBOGOHHOﬁ KHCJIOTHOCTH B paCTBOPC PCAKIMU Ha KOHKPCTHBIX CTaAUAX pCaKIIun
Copep:kanue cBo00aHOIi kncjaoTHocTH (%)
PuabTpar,
Howmep o6pasua TMpoduasTposa | cogepxammii | I'mapoausHbIH
HHAS KHCJIOTA cyabdar pacTeop
THUTAHWIA
1-NZ-P112-Ti: Ca=2,1 85,53 31,54 10,7
2-ZA-P114-Ti: Al=2,1 90,85 29,47 9,52
3-L108-Ti: Al=0,3 85,23 32,44 10,85
4-L109-Ti: Ca=0,2 86,73 31,06 10,03
5-L110-Ti: Al=03 84,27 32,97 9,52
6-LI111-Ti: Ca=03 83,98 29,07 9,34

B ciygae, korna cyib(ar aqrOMHHAS BEITATACT B OCAJI0K IIEPBEIM M OTGUIETPOBBIBACTCS, HMEIOTCS TOTE-
pu cynbhaTa TUTAHWIA B 3TOT MAaTEPUANBHBIA TOTOK. Tabi. 9 omuchIBacT MOTEpHU Cyib(aTa TUTAHWIA B OCaXK-
JICHHBIA Cynb(ar alFOMUHUS 33 CUCT yACpKaHUs CylIb(aTra THTAHWIA B CyIb(are aTlOMUHHS TPU €TO OCaXKIC-
HUU (copOIus).

Tabmuma 9. DKBUBaTIEHTHBIC TIOTEPH TUOKCH/IA TUTAHA TIPU M3BIICUCHUH CYib(]aTa aTOMUHNS JI0 THAPOIINA3a

PesynbTaTel 1adoparopHoro
THTPOBAHHS Pacuérpl Maccer
Juoxcun Couepmam:le Macca Macca TloTeps o
Homep o6pasua THTaHA cnoGonuol pacTBopa TiO2 TiO2 %
KHCJIOTHOCTH noTepu
(r/xr) %) (r) (r) (r)
7-L112-Ti: Al =
0,3 Pactsop
BBIIIETa4YUBAHNS 16,11 27,81 678 10,92
8 -L112-Ti: Al=
0,3 PactBop 14,01 38,43 533 7,47 3,45 31,6
TOCTTe OCAKAECHHUS!
cynbdara
ANIOMUHUSA
9—-ZA-P114-Ti :
Al= 2,1 Pacrsop
BblllenauuBanusa | 39,15 29,47 630 24,66
10 - ZA-P114-Ti :
Al 2,1 Pacteop
TOCITe OCAKAEHHUS!
cynbdara
ANIOMUHUA 29,05 35,22 588 17,08 7,58 30,7
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3akJilouenune

Pesynerater UCIT-O2C B Tab. 5 MOKA3bIBAIOT, YTO 3HAYUTEIHHBIC KOMUYCCTBA TUTAHA, ATFOMUHUS M Mar-
HUS HaXOJATCS B pAaCTBOPEHHOM COCTOSIHHH M MPOXOAAT Yepe3 (GMIBTP, CBOOOMHBIA OT HEPACTBOPUMEBIX OCTAT-
KOB M IPYTHX HEXXeJaTeIbHBIX MOCTOPOHHUX NpuMeced. TurtaH, anfoMUHUN 1 MarHuil B QIIbTpaTe HAXOAATCS B
(dhopme cynb(haTHBIX COJEH U MOTYT OBITh OTAEITHLHO OCAKJCHBI COTJIACHO CITOCO0aM, OMMCAHHBIM B HACTOSIIEM
JOKyMEHTE.

W3mepenns comeprkaHusi CBOOOIHOM KHCIOTHOCTH MTOKA3BIBAIOT, UTO (PrIbTpat, comepikammii cyasdar TH-
TaHWJIa, UMEET CoepKaHNe CBOOOTHOM KMCIOTHOCTH B mpeenax oT 29 mo 33%.

KomnuectBo xanbius B ananuze UCIT-O2C siBnseTcsi oueHb HU3KUM, YKa3bIBasl, YTO OKCHUJ KaJbLusl, TIPU-
CYTCTBYIOIIHMIA B HCXOMHBIX MPo0ax (cM. ¢ur. 2 u 3 u Tabn. 4), BEIIAJACT B OCAIOK U YAANSICTCS B BHIE CYib(da-
Ta KaIbIUs Ha 3Tare (pUiIbTpaImy.

W3MepeHus BBIXOJa MPOIYKTOB, IIOKAa3aHHBIC B Ta0d. 6, CBHICTEIBCTBYIOT O BEICOKOM 3(h(HEKTUBHOCTH H3-
BiIeueHus coneil Turana (3ddexTuBHOCTL 89-97%). M3MepeHns BBIX0/1a TaKKe YKa3bIBAIOT Ha TO, YTO CIIOCOOHI,
OIHCAHHBIC B HACTOSALICM JOKYMCHTE, SIBJISIOTCS JICHCTBCHHBIMH M BBHICOKO3(D()EKTUBHBIMU IJIs psia TBEPABIX
YaCTHI] KOMITO3UIIMY M COOTHOIIICHUH KOMIIOHEHTOB (CM. Taoi. 4 u ¢wur. 2).

Tabn. 7 moka3pIBaeT, 4TO CYIIECTBYET 3HAUNTEIFHOE KOJIMIECTBO aTFOMHIHUS M MarHus, MPHCYTCTBYIOIINX
B pacTBOpE MOCJE TUAPOIH3a W YHAJCHHS AWOKCHIA TUTaHA. DTH NPYTrWe KOMIOHEHTHI (IPUCYTCTBYIOIIHE B
BUZIE CYTb(ATHBIX COJIEH) JOCTYITHBI JAJIS M3BJICYCHUS HA TMOCIIEIYIOMIEM dTare CIoco0a OCaKAeHNUS.

Tabus. 8 mokaspIBaeT, YTO conepkaHrue CBOOOJHON KHUCIOTHOCTH B MP00ax OTHHUIBTPOBAHHOW KHCIOTHI
OuYeHb BBICOKA. DHMIBTpAT, coAepKamuii CyIp(aT TUTAHWIA, UMEET MOHMKEHHOE CONEpKaHue CBOOOTHON KH-
CJIOTHI, a THIPOJIU3HBINH PacTBOP - 0KoJo 10% cBOOOHOW KHCIOTHOCTH. J|OTIOTHUTEBHBIC YKCIIEPUMEHTHI, TIPO-
BEJICHHBIC N300pETATEIIIMH, MTOKA3AIH, YTO SCIH COJACPKAHIE CBOOOTHOM KHCIOTHOCTH B TUAPOIU3IHOM PAaCTBO-
pe cocrarisieT 6osee 25%, TO peakiys TUAPOJIH3A SBISCTCS SJHEPTETHYCCKH HEONArOonpUATHON U HE TPOTEKacT,
WIX HE MpOTeKaeT N0 KoHna. Kpome Toro, m300peTarenu OOHAPYKUIH, YTO MPEIMOYTHTEIEHO TUIAPOITU3IHBIN
pactBop comepkutr Oonee ueM 8% cBOOOIHON KHMCIOTHOCTH Ul OOecIieueHHs IMOJHOTO THApOn3a cynbdaTa
TUTaHa.

Tabn. 9 mokaspIBaeT, 94TO B CiIydae, KOrzaa Cyib(haT aTIOMHHHUS OCAKAACTCS O THAPOIU3a, UMEIOTCS 3Ha-
YUTEIBHBIC IMOTEPH B SKBHBAJICHTE AMOKCHIA THTAaHA, KOTOPHIE B MPOTUBHOM CiTydae ObUTH OBl TOCTYIHBI IS
THIPONH3a. DTU MOTEPH BO MHOTOM MIPOUCXOIAT U3-3a CyIb(aTa TUTaHMIA, KOTOPBIA ITOTIIONIAETCS KPYITHO3EP-
HUCTBIMH KPHUCTAJUIAMHU CyNb(daTa allOMUHUS, 00pa3ylomuMucs npu ocaxkaeHnu. [Ipu pazpaboTke TeXHOIOTHN
THIpoNH3a cynb(aTa TUTAaHWIA B THOKCH]I TUTaHA IO OCAKICHUSA CyNb(aTa aTlOMUHHS H300pETaTeIH YTy qIIH-
JIM 5KOHOMHYECKYIO 3((EKTUBHOCTB TpoIiecca.

CpaBHeHHE IBYX CIIOCO0O0B CYIIb(haTHPOBAHUS U THAPOJIH3a CBHIACTEIBCTBYET O TOM, YTO OHU JIAIOT COMOC-
TaBUMBIC PE3YJIbTaThl. B TEXHHMYECKOM KOHTEKCTE BTOPOW CIoco0 (MCIONB30BaHHBIN s 00pasma 2) B 00Jb-
NIMHCTBE CJIyYacB MPEANOUTHTEIbHEE H3-3a 00Jee BBICOKOW MPOU3BOAMTENBHOCTH. KpoMe Toro, m3o0perarenu
MPEIIOIararoT, YTO ¢ TEXHHYSCKOW TOYKHU 3PEHUS ITal HEHTPU(PYTUPOBAHUS MOXKET OBITh 3aMCHCH albTepHA-
TUBHBIM C 0OJice BBICOKOH MPOU3BOIUTEIHHOCTHIO TCXHUKHU Pa3leNICHUs, TakKuM Kak (uibrpanus. Creruani-
CTaM B JIaHHOW 00JACTH TEXHUKH OYEBHIHO, YTO TaKWE METOIBI Pa3JIeNCHUs MOTYT OBITh MCIIOJIB30BAHBI IS
MOJY9YEHNS YKa3aHHBIX B HACTOSAIIEM HOKYMEHTE MPOAYKTOB M3 (QHIBTPaTa, COAEPIKAIIET0 YKa3aHHBIC MPOIYK-
THI.

[Ipumep 4. N3BneueHue cynbdara Maraust

MaTtepuaJjbl M criocodbl
N3Bnedenue cyabpara Mmaruus

1) 1000 M pacTBOpa MOIYYaAIOT B Pe3yabTaTe PEAKIUU THAPONIN3a (KaK BAPUAHT IOCIIC M3BJICUYCHHUS CYIIb-
(ata amomunus). PactBop, comepxkamuii cynbhaT MarHus ¥ CEPHYI KHCIIOTY, HATPEBAIOT O TEMIIEPATYPHI
Bhile 180°C myTéM noMeleHns B HarpeThlil pe3epByap ¢ MELIaNKOil.

2) Korna pacTBop JocTUTaeT TOYKH KureHus npu remneparype 180°C, KoHueHTpanust KUCIOThl B HEM CO-
CTaBUT OKONO 75%.

3) PactBop BeIAEp)HBarOT mpyu TemrepaType 180°C B Teuenne 60 MUH.

4) CynbdaT Maraust B pacTBope OyIeT BIMAIATh B OCAIO0K 110 MEPEe MOBBIMIEHISI KOHIICHTPAIIMHA KHCIIOTHI.

5) PacTBopy maroT OCTHITH 10 TEMITEPaTyPhl OKPYKAIOIIEH CPEIbI.

6) PacTBop 1 0caiok GUIBTPYIOT HA BAKYYMHOM QHIBTPE depe3 GUibTPyroNIyto Tkanb 46K.

7) KoHmeHTpar ynansroT, BRICYIIMBAIOT U aHAIM3HPYIOT JJIS OIpEAENICHHS COCTaBa C HMCIIOJIB30BaHHEM
PEHTTCHOBCKON (hITyOpECIICHITHH.

8) ®ubTpaT OyAET IMETh BBICOKYIO KOHIICHTPAIMIO CEpHON KHCIOTHI. OOpa3ipl Oy IyT MpoaHATU3UpOBa-
HBI Ha ompejesieHue cocraBa ¢ ucnoib3zoBanuem meroga MCII-OOC u macc-CeKTpOMETPUU C UHIYKIUOHHON
T1a3MOM.

9) OOpa3zern puIbTpaTa TaKKE TUTPYIOT JUIS OTIPESIEIICHUS COACPIKAHUS CBOOOTHOM KUCIOTHOCTH.

IIpumep 5.

DTOT MpHUMEp OMKCHIBACT MPETOKEHHBIH CITOCO0 [T JOCTIDKEHUS 00Jiee BRICOKON KOHIICHTPAIIMH KHUCIIO-
THI B pritbTpare, copepikaiieM cylib(at Maraus. ITOT CIOco0 00e3BOKMBAET PacTBOP, TEM CaMbIM CHIKast pH.
Boree BrICOKAs KOHIIEHTPAIUS CEPHOI KUCIOTH IPUBOIUT K OCAXKACHHUIO Cynb(dara Maraus U3 GUIbTpaTa.
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dunbTpat, comepKamii Cynb(ar MarHus, MOIyJacTcs ¢ UCIOIb30BAHUEM CITOC00a M3BJICYCHUS MPOTYK-
UM W3 AUCIICPCHOTO MaTepuana, Kak 3To onucaHo B mpumepe 3. OuibTpar mogaércs B yCTaHOBKY 00paTHOTO
ocMoca, CoJieprKalllyto 1o MeHblIel Mepe ofHy MeMOpaHy oOpaTHOro ocMoca. GUILTPAT MOCTYNAET B YCTAaHOB-
Ky I0J] JaBJICHUEM, MPEBBIIIAIOINM JIaBJICHHE C APYToil CTOPOHBI MeMOpaHsbl, Harrpumep 1,5 Gap.

KoHueHTpaT cobupaercsi U eMy NaroT OTCTOsThCs. OcaxaeHue cynbhaTra MarHus MPOUCXOIUT CaMOIPOU3-
BOJIBHO WJIM C TIOMOIIIBIO OXJIAXKICHHS K J00aBICHHEM JOTOJHUTEIBHOTO KOJMIECTBA KUCIOTHI. OCaKACHHBIH
cynmb(haT Maraus COOUpaeTCsi ¢ MOMOIIBIO (GHUIBTPAITHH.

DOOPMYVYIJIA N30BPETEHUA

1. Crioco0 u3BJICUCHHS TUOKCHIA TUTAaHA, Cyab(daTa allOMUHUS U Cyib(ara MarHus U3 TUCIEPCHOTO Ma-
TepHaa, COACPIKAIICro EPOBCKHT, IIPH STOM YKa3aHHBIA CIIOCO0 BKIIFOYACT CTaIUH, HA KOTOPBIX:

a) KOHTaKTUPYIOT ITUCIIEPCHBIN MaTepua, COACPIKAIINNA IIEPOBCKUT, C CEPHON KHCIOTON W HAarpeBaroT JIJIs
00pa30BaHMsI CEPHOKHUCIION CMECH;

b) GUIBTPYIOT CEPHOKUCITYIO CMECh ISl TIONYUYSHUsI OTGUIBTPOBAHHOTO OCaIKa W MEPBOTO (QUITPATa,
COJIEPIKAIIETO CEPHYIO KUCIIOTY;

C) KOHTAKTUPYIOT OT(HUIBTPOBAHHBINA OCAIOK C BOJOH JUII 0Opa3oBaHMS CEPHOKUCIION CyCIECH3UH, COIep-
JKaren cynb(dat THTaHWIIA;

d) GUABTPYIOT CEPHOKHUCIIYIO CYCIICH3HIO ISl TTOJTYYEHHsI BTOPOro (priibTpara, coJiepiKaliero, o MeHbIIeH
Mepe, CyIb(aT TUTAHWIA U KOHIICHTPATa, COACPIKAIETO HEPACTBOPUMBII OCTaTOK, COJCPKALIHNA CYyIb(haT Kalb-
ILHST;

€) KOHTaKTHPYIOT BTOPOW (DUIBTpAT, COACPIKALIMIA, IO MEHBIICH Mepe, cynbhaT TUTAHWIA, C BOJOH IS
MOJYYCHHUS THAPOIU3HOTO PACTBOPA;

f) ruapoM3yIOT CyIb(aT TUTAHUIIA,

g) OTHENAIOT TUAPAT JUOKCHAA TUTaHA OT THAPOIU3HOTO PAacTBOpa Ul MOJIYYECHHUS TPEThEero (QUIbTpara,
coJiep KaIero cyaspaT MarHus M KOHIICHTPAaTa, COJIEPIKAIEeTo THAPAT JUOKCUIA THTaHA;

h) ocaxkmarot cynb(haT aTfOMHHNAS U3 TPEThEeTO (PHIIBTpaTa, MOJydeHHOTO Ha CTA/INU g

1) ocaxmaroT cynb(}aT MarHus U3 TPEThEeTo PHIIbTpATA.

2. Crioco6 u3BnedeHHs NUOKCHIIA THTaHA, Cylb(aTa aJlOMUHUSA U Cylb(aTra Maraus U3 JUCTIEPCHOTO Ma-
TepHaa, COACPIKAIICro IEPOBCKHT, IPH STOM YKa3aHHBIA CIIOCO0 BKIIFOYACT CTAIUH, HA KOTOPBIX:

a) KOHTaKTHUPYIOT TUCIICPCHBIN MaTepHa, CONEpKAIIUil EPOBCKUT, C CEPHOW KHCIOTON U HArPEBAOT IS
00pa3zoBaHMsI CEPHOKUCIION CMECH;

b) GUIBTPYIOT CEPHOKUCITYIO CMECh IS MONyYeHHs OT(HUIBTPOBAHHOTO OCaJKa M MEpBOTO (pribTpara,
COJIEpIKaIeTO CEPHYIO KUCIIOTY;

C) KOHTaKTUPYIOT OT(QUIBTPOBAHHBII OCalOK C BOJOH 1isi 00pa3oBaHUsI CEPHOKHCIION CyCIIeH3UH, CoJiep-
JKaren cynb(dar THTaHWIIA;

d) GuIBTPYIOT CEPHOKHUCTYIO CYCTIEH3UIO JUTS IMTOTYYCHHsI BTOPOTO (PrIIbTpaTa, CoaepIKaIiero, o MeHbIeh
Mepe, CyTb(aT TUTAHWIA U KOHIICHTPATa, COACPIKAIIETO0 HEPACTBOPUMBII OCTATOK, COAEPIKALTHNA CyIb(haT Kaib-
us;

€) OCcaXKIaroT Ccyb(ar aFOMUHUS U3 BTOPOTO (PHIBTpaTa, MOJYyYEeHHOTO Ha CTAINH;

f) KOHTaKTHPYIOT BTOPOH (GUIBTpAT, COACPIKAIINA, IT0 MEHBIIEH Mepe, Cyab(paT TUTAHWIA, C BOAOW IS
MOJYYCHHUS THAPOIU3HOTO PACTBOPA;

g) THAPOIU3YIOT CYIb(paT TUTAHWIIA;

h) oTnmenstoT THApPAT MUOKCHIA TUTAHA OT TUAPOIU3IHOTO PACTBOpA VI MOJIYYCHHUS TPEThero (MibTpara,
COJIEPKAIIETO CYIb(paT MAarHUs ¥ KOHIICHTPATA, COJICPIKAIIETO THAPAT JUOKCUIA THTAHA; U

1) ocaxIaroT cyyib(haT MarHus 13 TPEThero GpUIbTpaTa.

3. Cnoco6 mo m.1 wim 2, OTIMYalomuics TeM, YTO KOHIIEHTPAT, COMEPIKalIuii HepaCTBOPUMBIN OCTATOK,
COJICPKHT TI0 MEHBIICH Mepe OJIH MPOAYKT, BEIOMpaeMBbIil 3 Cynb(daTa KalbIH U OKCHIA KPEMHHS.

4. Cnoco6 1o 1.3, B KOTOPOM JOTIOTHUTEIHHO U3BJICKAIOT CYIb(GaT KaTbIHS W/ U OKCHIT KPEMHUSL.

5. Cnoco6 mo mobomy u3 mi.1-4, OTIMYAIONIMICS TeM, YTO CTaJHsS OCAXICHUS Cyb(aTa aTFOMHHHS
BKIIIOYAET:

a) oXJIaXKJIeHHEe BTOPOTro (hUiIbTpaTa, MOJYICHHOTO Ha cTamuu d), Win TpeThero QuibTpaTa, MOJYyIeHHOTO
HA CTaJINH g) JUTA OTYICHHUS OXJIAXKIEHHOTO PAaCTBOPa, COACPIKAIIETO OCAKIEHHBINA CyIb(haT ATFOMAHUS; 1

b) ¢unmpTpanuo OXNAXIEHHOTO pacTBOpa U MOJNYyYCHHS KOHIICHTPATa, COJCPIKAIIETO OCaXIEHHBII
cynb(haT ATIOMUHNS U QUIBTpPAT.

6. Crioco0 1o 1.5, OTIIMYAOIIUIACS TEM, YTO CTaJUS OCAXKICHUS CYIb(aTa aIFOMUHUS BKIFOYACT OXJIAXKIC-
HHe QUIbTpaTa 10 TeMIIepaTypsl B HHTepBasie Mexay 10 u 4°C.

7. Crioco6 1o modoMy U3 M. 1-6, OTIMYAIONIMICS TEM, YTO OCAKACHHE CyNb(para MarHus BKIIOYAET Clie-
IYIOIITHE CTaIUH:

a) yBEeITMYCHNE KOHIICHTPAIIUU KUCIIOTHI B TPEThbeM (DHUIIbTpaTe, coaepiKamieM Cyib(aTr Maraus sl oopa-
30BaHUsI ITOJKHUCIEHHOTO PacTBOPA; U

b) ¢uiapTpannio MOAKUCIEHHOTO pPacTBOpa IUIA TONXYYEHHS KOHIEHTPATa, COAEPIKAIIEro OCaXIEHHBII
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cynb(haT MarHus.

8. Cnoco0 110 1.7, OTIMYAIONIUHCS TEM, YTO KOHIIGHTPAIMIO KUCIIOTHl B TPETheM (pHiIbTpaTe, coaepsKaieM
Cynb(at MarHus, yBeIHYNBAIOT T00ABICHUEM CEPHOI KHCIOTHI.

9. Croco6 mo m.7 wimm 8, oTnuyarommidcss TeMm, yto pH QuubTpara, comepikamiero cymb(ar Martus,
YMEHBIIAIT 10 MeHee ueM pH 1 qobaBieHneM CepHON KHUCITOTHI.

10. Crioco6 1o mro0oMy U3 MI1.7-9, OTIIMYAIONINICS TeM, 9YTO KOHIIEHTPAIIUIO KUCIOTH B (PUIBTpPATE, CO-
JepxKamieM cyabhaT MarHus, YBEIMIUBAIOT IMyTEM HarpeBa (prurbTparta Jjsl yAaJICHHS BOBL.

11. Croco6 mo mobomy u3 mm. 1-10, oTIuYarommiAcs TeM, 94TO AUCIIEPCHBIA MaTepral COAepkKuT Ooiee 8
Mac.% nuokcuaa Thurana, bonee 10 mac.% okcuga amroMuHus U 6oaee 10 mac.% oKcuaa Maraus.

12. Cnioco6 o iro6oMy m3 . 1-11, oTIMYaronuiics: TeM, YTO JUCHEPCHBIA MaTepuall COAEepKUT ooiee 15
Mac.% nuokcuaa Turana, bonee 10 mac.% oxcuga aaroMuHUS U 00aee 13 Mac.% oKcuaa Maraus.

13. Crioco6 o r060My U3 1. 1-12, oTIHyaronuiics TeM, 4To AUCIEPCHBIH MaTepHral HMEET COOTHOLICHHUE
JUoKcuaa Tutana u okcuna amomunns (Ti0,:Al,05) B tuanazone ot 0,2 10 2,6.

14. Crioco6 o ro60My U3 1mit.1-13, oTnuyaronuiics TeM, 4To AUCIEPCHBIH MaTepHral HMEeT COOTHOLICHUE
nmokcuaa tTutana u okcuaa maraus (Ti0,:MgO) B auamaszone ot 0,5 g0 3,0.

15. Crioco6 1o mob6omy 13 mit. 1-14, oTIngarommiicss TeM, 9TO CTaJaus OCXICHUS Cylbdara MarHus BKITIO-
Yaer:

a) OXJIaKJCHHE TPEThEeTO (MIBTPaTa, COAEPIKaIIero Cyiab(paT Maraus, MM MOJKHUCICHHOTO PacTBOpa, yKa-
3aHHOTO B 1.7, U TOJTYYCHUS OXJIAXKIEHHOTO PacTBOpa, COAEpIKaIero cynb(aT Maraus; u

b) ¢ubTpanmmio oXIaxIEHHOTO PacTBOPA, COAEPIKAIIETO CyIb(haT MarHus, JJIs MOJydeHUS KOHIICHTPATa,
COJIEpIKaIeTO OCAKAEHHBIHN CynbdaT Maruus 1 QUIbTpar.

16. Crioco6 o 1.15, omnmyaromuiicss TeM, 9To GUIBTPAT WM PACTBOP OXJIAXKIAIOT JI0 TEMIIEpaTyphl MEkK-
ny 0 u 4°C.

17. Crioco6 o iro6omy u3 . 1-16, oTnuyaromuiicst TeM, 4T0 AUCTICPCHBIH MaTepHal BEIOUPArOT U3 IpyI-
TIBI, COCTOSIIEH M3 YYTryHHOTO NIJaKa, IUIABMIIBHOTO IIIaKa, MaTepualla, MOJydeHHOTO W3 YYTYHHOTO IIIaKa,
MaTepHaja, MOoJIyICHHOTO U3 IUIaBUIBHOTO [IUIAKa, MaTepHaa, OIyIeHHOTO U3 IIPoIiecca MPON3BOICTBA YyTyHA
1 MaTepuraa, IOIy9eHHOT0 M3 IpoIecca MPONU3BOICTBA CTaIIH.

18. Crioco6 mo obomy u3 mit. 1-17, OTIMYarOmUACS TeM, YTO OH JOTIOJHUTEIHHO BKIIOUAET CTATUIO W3-
MENBYCHHUS CBIPhS A1 00pa30BaHMS AUCIEPCHOTO MaTepHaia Ha CTaJHH a).

19. Crioco6 1o 1.18, oTIuJaromuiicss TeM, 9TO AUCIICPCHBIA MaTepuall IMeeT pa3Mep JacTulil Mexay 10 u
180 MKM.

20. Crioco6 mo smodomy n3 . 1-19, oTangaromuiicst TeM, 4To AUCHEPCHBINA MaTepHral IPUBOIAT B KOHTaKT
C CEpHOI KUCIOTOM, B3ATON B KOJIMYECTBE, MIPEBBILIAIONIEM cTeXxruoMeTpuueckoe B 4-10 pas.

21. Cnoco6 no mobomy u3 mit.1-20, OTIIMYArONIUICS TeM, YTO CTaausl QUIBTPALH CEPHOKUCIION CMECH
JIOTIOJTHUTENNBHO BKJIIOYae€T KOHTAKTHPOBAHHE CMECH CO CYKATBIM BO3IYXOM.

22. Crioco6 1o n.21, oTiIMYaronuiics TeM, 4TO TEMIIEpaTypa CKaToro Bo3ayxa coctasiseT ot 10 mo 85°C.

23. Cnoco6 1o mobomy u3 m.1-22, OTAMYaomuics TeM, YTO BTOpoH (QuibTpaT, colepikaluii, 1o MeHb-
el Mepe, cynab(aT THTAHIIA, HATPEBAIOT AJIS YIAJCHHS BOIBI M MTOBBIMICHUS COACPKAHMS CBOOOIHON KHUCIIO-
THI.

24. Crioco6 1o ro60oMy U3 11, 1-23, OTIMYArOIMHACS TeM, YTO THAPOIU3HBIN PacTBOP MPUBOIIT B KOHTAKT
C BOJIOH, copepaKalllell 4acTULbl TMOKCUIA TUTaHA.

25. Croco6 1o 1.1 wim 2, TONOJHUTEIHFHO BKIIIOYAIONIUH CTAINI0 O0KHTa THApaTa TUOKCHIA TUTAHA IS
W3BJICUYCHUS JUOKCHA THTaHA.
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-NZ-P112-Ti:Ca=2.1
-ZA-P114-Ti: Al = 2.1
-1108-Ti: Al=0.3

-1109-Ti: Ga =0.2
-1110-Ti: Al=0.3
-L111-Ti: Ca=0.3
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