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Eg?éﬁ(‘)éfT-Wé—iOé e fi 'gUéeTo—iOé adacaéuod
e aiaaceaacaélol acééaiia Eép+aanéie, Oad+eiféee
e léinéee Oiéaa+-eé (OOE-50)
adeéaie+anéea 10fadéol dacgiiagoaeiiié iaioee
laité ec iotagal 1agiace+aneié 14oaieiaee ¢ aaioeiee yaeyaony aoyniaied isetei
iiada+ité aaioeie+aneié cliagiiinoe a 1MOATAING 46846 [11, 12]. EcA&Roil, <01 iniada+iay
adideie+anéay ciiaeuiinou Madv.e Tnodiailé acde aldaseadony a fidida oieaeoiand
(iegéieacedansd) aacaéuoia ia ecaanoéial  -udei-itd (Nddaidéaceédand) e noaudei+ina
(aOnieteagedand), i ainoieéa ia caiad. A daélia Esp-aangié Adoiin aceeéaiia yoa
Gaélinasiinol laddgadony, 0aé éaé ¢aanl ia 1adaie+aiiié iélliaae anoda+ail i8iacéon
€cAaanoéial-taei+ins & noauaei+ind (odadedacaelioiand) iasi
Aaaaaied Beie+&feed 4aiins, a ol +efied it odadeaiadcesa-
A filfatdiee aaviony ROAAIROAENINE eciofifl- ¢aeuoal OOE-50.
aaloeie-anees aiasec i51a6801a EcaAdmEAIE A0k- _la eeafineceeaceiiiie aeaadaiia ageeaie-
aaita daéiia Eap+aanéié d6iia. Tie eceeaaseni +aféea iidial adoiiedopofiy neaadpuel fada-
a 13ihdaanoaaiiié aeecinoe as6a 1o 40644, i6agoe- cii(de.2:
~&fiee Taifadaiaii, i ide yoii 1oiifyofy & dac- . haaadive isidta AOOE  adieliadiaceasl-
il a&ioeie-aneel ogial Moia i0a aacaetod; . .
Tan&eoaie enfiedaiaaiey yasypony ecadnoeiai- __ boeeai Oad-eineee adfieliadiaceaelita
UAET+108 & A6AUAET: 108 4acasion & Aiadceaacaet- aagaelol e aiaagedacaeuod;
00 acéeaiia Eep+aaneie, Oad+eifieee ¢ Teifeee aceeai Eep-aanéie  annieniaaiaceastita,
Oieaa-ee, Naaasioé isisna AOOE, ecaddaeadiea 1adi8ceasuina & aeelichienota aacaeuon & aiaa-
OOE-50 (3&fi. 1). ceaacaeuod;
A 8aéiia Eep+aaneéié as6ii0 adeéaiia 6aiodi OOE-50 00adeéaiadceaacasiod.
éceeyieé ecadnoeial-uael=ito anfienaaiaceasn- Aufieliaaiaceasiiita & 1aaidceastind aacaeu-
i06, 1aaidceasiits, aeeiicenond aacasuoia & ol & aiadceaacasiol aceeaiia Oas+eineeé & Eep-
aiadceaacasiona (aceeai Esp+aaneie), anmienaa- +3afnelé andaaa iiooesiand notad (def. 3). AGfi-
iAceastins aacasuoia (Naaasiaé isista AOOE), éTiadidceasnind aacaeuot AOOE fdaadesiatd
ageiicvienold aacasuoia aceeaia leifeeé Ofe- AR& Tié Adleee 1 AATAIO 18iadagiN6 Aioass.
sa+86 & NOALASTHIN0 AAcaeliola, aiadceaacasioia Nodae oaiiedenoageta idefioofoacpo anfieliaaia-
aceeai ieineeé Oleaaéé (OOE  -50) dafiiiéieedill &  GRAGIINA T6eaeil & eéeiliesienait & dacee+ito
iaihoaanoaaiiié asecinoe 486 10 a86aa. A i&éi- Aflofipaieyd. leeadi, aé 10aael, 1041462440
01806 AE6+ayd 18Ta6800 1a8IAcAsTINd & 08ave- Yoeé feeaeil iasaaiiadnio i oeie+aneel Atfoaai
AacaeUo1an0 1aal 1adaciaaeent a fail & of el 5la, 4 é1oions iie iasiayory. A oieed asaly
asdly (AOOE Naadsine & beeité 16i60a0) fié 11460 4000 52aiA4RI0 & Alfioadal 1aioeéito
ficaidicaénoivaiiang aceeai Oas+einees, safii- anieaaieé [7].
&leedii0é aasece acéeaia Eep-Aaaneis, felaedl ioa- Aaiceie-aneay aéecifion aeeiicvxenoas & 1aaia-
&16UaM0A4IT atfienaaiaceasuitie, 1adidceasi- GRABIIN0 Aiadceaacaenoia odasedia a &6 i2iddass-
itie dacasuoaie & aiadceaacasuoaie. Tie it Aafel il fifoaad. Oae sed, 8aé & alfieNiaaidceasnind aa-
id051adade-aneel & adioeie+aneel iMaaiinoyi GABU00, 1aAiaceastind & aeeiichienona aiadcesa-
acécee & aiasiae-inl Miolaal aceeaia Eep+aa- CABlon 5adaB0ABRCOPORY iBEAGOM0AGAI Addaicaiie-
Agié. &1a [adaaitadnital aofteliaaidceasuiial 16eaeid
ladiaceastita & aeeiicvieno0a aacagiod & ai- & eeeiliesienaia. if Tie aleda 53aee & MNAaMn0as-
adceaacaslion aceeaia Eep+aaneié & alfienaaia- bo A éddiitie edéfoaie & caasesaie iiaiial
cRAGUINA, 1aAiAceAEIINA AAcaBon & Aladceaacasy- isaaeieeaca (6ef. 4). Nilofigdiey 1aeead oaiii-
0l aceeaia Oas-eifieeé a 620A5a0654 BaRMITOBAIT vadoilie ieiasasaie & icaasieeach ai aédaieai-
alfioaci=ii ifastail [3, 7, 8], fiyohié ia Tfodaii- i¢eas Bacita, if ~ava fliifoaaeind, aac daceial
adifly ofetél ia dacoeiinacad ians eciofii -a40-  aneiésiaaiey 1aies iaa asoagie
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Knio4esCcKon BNK., BeplunHa, KnioueBCKoi BNK., koHyc BenAHkuHa,
MMUHOZEMUCTBIA aHOesnbasansT f FMUHO3EMWCTHIA aHaeanbasansT

KIlo4eBCKOA BIIK., KOHYC LIMPK, KrroueBCKo# BYNKaH, NOTOK 3aBapuLIKOro,
MarHeanaenbHbIA aHgeanbasansT ~ FMHOSEMUCTLI AHAENBA3ANET

Aagaifii
jadi&ceasia
adceaacasioaie v
caee 100% ia
&1 & daaeiia
Oede, ca fi+
adiaceaen
Ne&aa6ao
fa 11668813
A0 1ei80a&7A.
afdaaa aocoa
ia ii+0e an
CaGeTifi-503a 6ea6e
Agecifiol 6fiEiacé edefoassecase
i06 & ZeeficAiefiond aiadceaacasuoia ec L o
efioi+ieéa oidiel aeail ia aadeaceliins aeaadai- 2. Al afiad iéeaciad filaadeeaiéa ~ CaO fiaraéa
ja6, f0daseapued caaefieiiiol fladdeeaieé Sio, lagia+eoaeuil 1agado, fi iaadiedl iaaiageaeuiiioe
10 jadiaceasiiifioe 1eeasiia (8en. 5), taddaeaieé eeaeia, a caoal dacel dicdandaao ifiea 80 illada
CaO 10 iadidceasiiifioe 1eeagia. AT anad daniao- Oaeay aed caaefieiinion faddaeaieé CaO 10 1ad-
52334100 4acasU0A0 Ol EARMOABERCOAONY 1A 6eeAe-  (AceABlIT0e Teeasila iaaepaadony & a aufienas-
A0MA AACAEUOTAIAT BAMIGAAA & CABAI+0AAR0 BBRM0AE-  [ACEABHTND & 1AAIAceAsUInd AACAEI0AD & Aiadce-
8eciaadufy a iitaie 1afina nawa. Oadei 1adac, aacaeiioad acseaia Oad+eifieeé (8en. 7). Caadi, 6aé
danifiiodaa efoidep edefdaseecasee Ol faefl ii- & 4 A0METIAAIAceasnins, 1adiaceasiind & aee-
ol & efoidep foaiasaiey eco+adias iai. iicY4Iefid00 4acaslioad & Aiaaceaacasiioad acseaia
Eaé ReaAa0a0 ec 8. 5, fiiaadeedied SiO, & Ol 4fiad E&p-aanéié 6eeneacpony iadaaiaanios ieeasit
1374 10Nl 124380 A Gidilgaied iadidceasi- ¢ BAcATa alcdanoaied fiaddaaieé easivey a leeas-
iifioe Ol. ide yoli fifioaad ieeaeiia 0adaes fHeia- a6 ifea 80 Mada &b iadidceasiiiios. T+aasa,
&7al ecidiypony 10 Fo 41 & Fo 37 38 a1 440 daf- +07 efol+ieé endiaind daficaala 46y anad danfiao-
fia0deaadins aceeaieoad. Elivaiodasee Cr & Ni 32a3di0d ot a0 faei & 070 aea.
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Taicia+aieyo é den. 5.
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peéf. 7. Nifoaal 1eeasiia adfiéliasidceasiins, 1aaiaceasiind & aeeiicy4ieno0s aacasioia & aiadceaacasiona
aogéaita Eep+aanéié e Oas+einéeé. [8eia+aied : 64doa 0ea68a0eAaIN0 01+4é MT0Aaaon0aopo Oéacaiiti a
ONETaito Taicia+-aieéys é den. 5. Iadaaiiadniifiol ieeaeiia i Toilgdiep é 18144 a6 ééaia Oad+eiférar
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ja 4aei0é efoi-iee, ec &10IdIAT 1adaciaasedii Odadeaiadceaacasion OOE -50 daceT 108e+apoiy
afa dafifiiaodeaadind a0, 6eaciaapo fiaéaad- 10 124IACeABTN0 AacABU0IA Ackeaila Eap+aanene,
462452110 (Befi. 8). Oidigl asail, +of adfienaa- Dad-eifieeé & faaadiar 1610aa AOOE i fafa-
iAceaslind & A8eiicv/iefio0d 4acasiol e iaaia- 16 1eiddasuiio AfoaAs. Tié 168e160aR0AAIT
ceasling aiaAceaacasion 5adacoadecopony adéc-  [64A0SSTA04 & a0e5ia0a. jeeaei & eseiliedie-
876 616286520046 OI-A8 ARA0 VEAIaioa  -I0RIAR&E.  RAT A fbAdAITedeR0AEEA0 BAAGTAOL, iDATA8a4A40
A &i&iit  aofieeie (ecatoinie) eficaioda- TRitaie isaaeiesac. Eitaaa adaicaiiese isasel-
veyie ea6iienins eeoioesuins yeaiaion ( Ba, @é&aca Aifoeaapo cia+eodélind daciadia &l 101
Sr) & aifiasuit ieceeie &icaiodaseyie anniei- (Befi. 12). Tie, 6 idaaeel, cliaduil, 1358487 dac-
CAdyAins eaveiita (Ti, Zr, Nb) 1548573410 ROABET. 1208150208+aMeeé Aiasec fiae-
Yol Tieiaedied 1402802044800y O8] TaMolyoden-  200a€N0aGa0 T esenoaceecacee ieaacieeaca ia eee-
Aoaf, ~of  Sr-iaéfeidi faaépaadony éaé a anii- aeaofia foauaet-iiai dafiieada.
8156e1IcY41eN000 AIAAceAACASU0AD, 028 & & RAIND A adfieiaeeiicvsienoll hoauagi-ili dafiiea-
1a8i4GeARUIN5 4ACAEU0AD. da aleé pediel dafiidifiodalald idioafifil odae-
oefiiié éaeno gaoee, =0l I6Iﬂ| j00aseaaon
o ! g | 100

aei 1adag aéfeiol yoi 64a y

12082 aM40 1aAIAceAEUIN0 AACAEUOTA & &6 48004- la0a40eeadieal a0RGACAINTAT iéTeediey Reo-
Baiveaota, A0METAEeicYAienons & iAdiaceasnins 2020 836ii0& 6A16EN0AEEN Pl & 00AGLAACAEN0A0
aiadceaacasioa. lia, iadyao i Tienaiitie daidd 1432i62561088108 4AGAGIH0N, 114+ eMEAIT04 680i-
asiceie-aneeie MMtadiiinoyie danfiaodeaadins 08 i62AST6EAGTANA BBRM0AGETEAIREES & B0I0EY-
A66EAIROTA, MACAA0AENM0A0AR0 T A48T &foT+ieed 02AI0A TéaaeIeeaciand Mataa. Tie afoda+apony
46V Af&0 6anfiaoseaadins iadiaceasiins acseai- efeeh+e0aIN 138 ecaidaedieyd 00AGRAACAEH0N] &
A&1100 i67A. &0 4200304662014 05a0CAIAACRAACASI0IA. ESI-

Riaganit aaiici, i5ea&aaiial & 5aaioa N. A, O6- I4 o1al, ie a0adaniaapofy & aéaa efiafiecora a
a6iay, A.A. Niaiedaa [9], fifioaa endiaiial dafieasa 0eeaie+afneed allaad laaiageaelilo aacaeuola
f0a&+ad0 ieeaeoal fi adfieeie ftaadeeaieyie Hoo (Naaddideidisda ACOE).
(2,2 2,91ah. %). ficaidd, aofieed faddaeaiey  H,0  Noaaiéaay fiaéaddaeaadaiid dafifiiaddeaadiad
a efGiinG dafieaaad Eep+aaneial acseaia anee lidia lieeii efifioacediaadi fitaaopuaa: agy aufii-
140280204410 32410418 406380 SMfEAATaA04846 [5]. €liadiaceaciilo, laalageauing, aceiigvienous
12108606 f6AN0BA0 8ida0 640616e0  -Aad0a08A0T- 2acaélola e aiaaceaacaéuoia aoéaiia Eep-aafeie,
a0é fiifoaa. Aaasaiey 104364iey i4dae+iTal daR- Oad-eineee, |eifieee Oieaa-ee ioia+aaony atec-
624 10 12i08&IAT A40AM0AA T68ieAapORY & 15  &la AOMAO0AT A dafiidadadalee yealaicia  -1Belafiaé,
186430 (3ei. 10), +o fi0AROM0A0A0 A86AeiA fai-  [aediéad aadiyoil 1aohélacaiiia €6 aaiadadeae
0eéNal T+ada a 45 608, & Bidiel MAARGAOHY fi ec iaiial iajoeéitar f anoodaoa (oéen. 14) o
adioece+aneeie aaiitie [4, 7). OAiiada068a &fidia- __laniiody ia fauiifioll 6adaéoada dafidagagaiey
il Gaficadaa 12801320 C. 1aTavay ddcosuoacn  Alélgeinoaa yedidioia — -ideidfiaé ai afias ego+ad-
&co+4iey a0fleNaaiaceasiins aacasiona, iaaia- 106 iidiaad, anéaanoaea eo oidiediaaiey a ifio-
ceABUING & atfleiaeeiic ienond aiadceaacasioia oléiadeeild oneiaeys, afol € fiouanoaaiitia dagee-
08v:d AGEEAITA el E1if0a0e3IAA0U, +OT, fa+e- ©oy 188980 NoALASE 1L & Sgaanoeisl , ~easrit-
iay fi icai&al ieaénoivaia a daéiia Eep+aaneié e aoeeaicoaie. Aey odadeaiaaceaacaeioia OOE  -50
400110 aceéaita ey Tadagiaaiey eficiains iaaia- 6adaeoadii daaeedil fadgadiiia (ioiifieoaeuii
CeABIIN0 dafiicadia ieaaeeny aaeité iaioeeiné caafiogial -uaei+ito) fiaadeeaiea anad yeaiaiota-
fvanodas i aéecélé foaiditp +afoe+ial ieaasaiey idéianae, a 0. =. Rb, Ti, Zr, Hf, Tlieseaiiia Sr (aé-

o e a6itey6ey T6aAsIeEaca A iadiade+afieié 6aiasas)

_ 12 1iyady 2012 &. ja-a€ifit odabeaidaceaacaClol- v jaa41a88 a801yoil AAaAOABUNOAOPO T BAGINS
i ecaadeediea fa fieelia aoceaia Ieifieee Ofe- &foT-128a0 eoTAIl0 danieaala asy ecadnosial  -UA-
aa=ee. il [a-aciit ia 501 atea (ii asdoeea- 61106 & FOAUAET-T0G 1aa). 15eieiay At aieia-
€e) €iiona ecaadeediey ladiageauins aagaeuoia ied aeecinol dafiisieediey 1a0aeoia effeaaiaaiey
1941 a. (oen. 11)
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pefi. 8. Niacadsacaasaiin atfieliaaidceasninn, 1aaidceasnins & aseiicyenond aacasuota & aiadceaacasuora
aceeaia Eep+aaneié. OReaita Taicia+aiey : 1 4dcasuo, alialata ied E6-eolal ( MgO 11,0%); 2
aiadceaacasuo, &lioi Oede ( MgO 7,5%); 3  aiadceaacasuo, saaiané ioie Adeyieeia ( MgO 6,0%); 4
aiadceaacasio, 6aaiang iole Caaadeosial (Mgo 4,9%)
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pen. 11. Nodia safiieisediey 64i0d1a ecaddeedieé 1adidceasiind aacasiiola & odadeaiaiceaacasioia a daéiia
aceéaia leineeé Oleaa-ee. Oneiaina Talgia+aiey idedioediai+iia asaiy iaraéa oidiediaaiey eaaland

iioféla: 1 27.11.2012; 2 14.02.2012; 3 13.12.2012; 4 13.03.2013; 5 of+ée 104ida 148acoia; 6 geaéiata

éniono. Noaia fiifioaasaia E. 1. Pliaitaié
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ben. 13. Niaéadoaeaasaiia odadeaiadceaacasiioia OOE
ai anad odadeaiadceaacasiioad ai-ial ecadd

i
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dadeaiadceaacasioin OOE-50.

-50. io¢id+aied : édafiay isieoediay eeiey iia+v.06eaado

cediey aceeaia ieifesé Olsaa+ee (OOE-50)
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