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MAIJIbIE 3JNIEMEHTbI BO BMELWAKOLKUX MOPOAOAX CbITNTAXCKOIroO MECTOPOXOEHUA
K.A. lonoBau
Hay4HbIli pykoeodumenb npogheccop H.H. Mpu6
TexHu4yecko20 uHcmumyma (¢punuana) FOY BI1O «Ceeepo-BocmoyHbil ¢hedeparnbHbil
yHueepcumem um. M .K. AMmocoega» 8 2. HeproHzpu

l_[pl/l pa3pa60T|<e MeCTOpO)K}leHI/H\(’l ITOJIE3HBIX UCKOMMAEMBIX, B COBPEMEHHBIX SKOHOMUYCCKUX YCIIOBUSAX, HCOGXO)II/IMO
panroHaIbHOE HCIOIB30BaHUE HEJP, T.€. He TOJIBKO J00bIYa U rnepepaboTka OCHOBHOTO TOJIE3HOTO HCKOIaeMOoro, HO U
IOITY THBIX.

Tak, Ha yyacTkax feTanbHbIX pabot 1o mnactam K, n K|, pose/ieHo u3ydeHne BepTUKAILHOTO pa3pe3a BMEIAKOIINX
OTJIOXKEHUH 10 KepHY CKBaXKMH. [IyHKTHpHBIE 0GOpO310BbIE NMPOObI, B KoauuecTBe 463 mpol, aHATM3UPOBAINCH HA
criekrporpadax JDC-8 u JDC-452.

OnpoGoBaHHbBIH MHTEPBAT OTIIOKEHHUH COCTABIAET 0KOJIO 670 M, OTIIOXKEHHS OTHOCATCS K KAOAKTHHCKOI cBUTE — €&
cpenHelt u BepxHeil yacTam

BoiexsapkoBsivu, B 1,1 — 4 pasa Bbliie (OHOBBIX, COAEPKAHUSAMM BBIIENSAIOTCA JUTHH, THTaH, LUPKOHHH,
cepebpo, Gapuii, CBHHEIl M BUCMYT. DTH e dJIeMeHTHI (3a uckitodenreM Ag, Pb, Bi), a tawoke Oepuuinii, Maprater,
CTPOHIIU#, UTTPUil, JaHTaH, LepHid, UTTEPOUH M 30JI0TO MMEIOT MAaKCHMYMbI KOHIIGHTPALUH B MECYaHBIX PAa3HOCTSX
nopoJl (B OCHOBHOM B IeCuaHMKe cpenHesepHHcToM). IlonoOHOE mecTpoe pacnpeneneHne colepKaHui IEMEHTOB B
PsIIy TIECYaHUKH — AJIEBPOJINTHI — IIIMHBI, SBIISIETCS CIEACTBHEM OJTM3KOPACIOIOKEHHOI obacTu cHoca, GopMHUpOBaHUS
OCaIKOB 3a CUET IMPOAYKTOB BBIBETPUBAHUSA PA3HBIX IO COCTABY INEPBUYHBIX IMOPOJI, & TAKIKE OTCYTCTBUA yCTOI>’l'-[PIBOl"O
KPYITHOTO IIPUEMHOr0 OacceiiHa, CrIocoOCTBYIONIET0 qanbHeiinel quddepeHmanny TeppureHHoro Marepuasa [1].

PaCCManI/IBaSI BbIGOpKI/I 10 JIMTOTUIIAM Pa3ICJIbHO MO y4YaCTKaM, MOXXHO OTMETUTh MaKCUMAJIbHbIC KOHIEHTPAIINNU
Li, Be, Mn, Ga, Y, Zr, Nb, Mo, Sn, Sr, La, Ce, Yb, Au B noponax mematomux miact K,. Bo memaromux noponax
Ha yuyacTke | odepenn c¢ Gompmmmu KoHleHTpauusimu otMeuens! P, Sc, Ti, V, Co, Ni, Cr, Cu, Zn, Ge, Ag, Ba, Pb,
Bi. Bop u Boibdpam pacrpenesieHbl B IpaHMIAX YYacTKOB paBHOMEpHO. M3 cka3aHHOTO CJEAyeT, 4TO BBEpPX IO
paspesy yBEIHUUBACTCSl POJIb JIETKOMHUIPHPYIOLIMX 3IEMEHTOB. DTO, MO-BUANMOMY, 0OYCIOBICHO YBEIMUYSCHUEM POJIH
XMMHYECKOTO BHIBETPUBAHHS M OTJIOKEHHUEM OoJiee TOHKO3EPHHCTBIX MOPOJ] BBEPX IO pa3pe3y KaOaKTHHCKOI CBHUTHI.

Ha pucynke 1 nmokaszaHo pacnpezieJieHue CpeAHUX COIEPKAHUI MaJIbIX SIEMEHTOB 110 JIUTOTHIIAM B MEXIYTIACThIX

BCKPBITOTO pa3pe3a, a Ha PUC. 2 TPEJICTaBICHbl THHOMOP()HBIC TEOXMMHYECKHE pa3pes3bl M3yYEHHBIX YYaCTKOB,
IIO/ITBEPIKIAFOLIUE BBILIEU3II0KEHHOE.
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Puc. 1. Pacnpedenenue cooepicanuil snemenmog (2/m) ¢ paspese KaOaKmuHCKOU Ceumol
(no cpeOHuM 3HAUEHUAM 6 MENHCNIACMbAX)
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CEKLUA 11. TEOJIOTHA U PA3BEJIKA PY][ PEJKUX U PAJJUOAKTHUBHbBIX
OJIEMEHTOB, CTPATETUHECKUE METAJIJIBI
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Puc. 2. Pacnpedenenue manvix 31eMeHmMOE 60 MEWAIOWUX NOPOOAX NO cKeadxcune 736 (2/m)

Ilepexons K OIEHKe MPAKTHYECKOH 3HAYMMOCTHU BMEIIAONHMX MOpo ChILIaXCKOr0 MECTOPOXKAECHNS KaK HCTOUHHMKA
LEHHBIX MaJIbIX JJIEMEHTOB, cliefyeT orMeTuthb, uto Li, Cr, Mn, Co, Ni, Cu, Zn, Ga, Zr u Pb wumeioT oKanbHbIC
KOHIIEHTPAIMH, TIPEBBIIIAIONINE TTOPOTOBbIE IJIsl YTONBHBIX MECTOPOXKAECHHH. AHOMaNbHBIE MPOOBI cocTaBisaoT 20%
it Pb u Zn, a s ocranbHbiX d1eMeHToB - MeHee 10 %. Kpome oTMedeHHBIX 0COOCHHOCTEH, HY)KHO OTMETHTh
[IPUYPOUYCHHOCTD IOBBIIICHHBIX COACPIKAHUI DJIEMEHTOB K BepXHUM dacTsiM putMoB I u Il nopsakoB (xanbkoguiisl
U cuiepo(uiIbl) ¥ B OCHOBAHUM TEX K€ PUTMOB (JIUTO(DHUIIBI), COOTBETCTBEHHO JUIs TOJII Bhille miuacta K, 1 Bbile
niacta K,. B uenom pacnpenenenne sleMEHTOB 10 paspe3y OTIOKEHUH U MO IUIOWANH HEPaBHOMEPHOE. JIOKanbHbIE
KOHIIEHTPAIMU HE MIPOCIIEKHUBAIOTCS Ha MO T10 OTAEIBHBIM CIOSM B OIPOOOBAHHBIX CKBAYKHHAX.

Bwmermatomue nopoasl ChbUNIAXCKOTO MECTOPOXKICHHS OTIIMYAIOTCS BHICOKUMH (DOHOBBIMH COICPKAHUSMH OapHs.
bapuenocHsI Bce TUTIBI TOPOJ (KPOME KOHITIOMEPATOB), IPHUEM MaKCUMAJIbHbIE CPEAHHE KOHIIEHTPALMHN ITPUXOJISATCS Ha
MEJIKO- M CpeAHe3epHUcTbIe necyanuku: 1135 u 1222 1/t cooTBeTCTBEHHO. bapueHOCHOCTh 0Cal0YHOM TONIIY CBA3aHA
¢ o0nacTeio cHOcCA. THNUYHBIE MPEACTAaBUTENN 3TOW 00JACTH - apXeWCKUe KPUCTAJUIOCIAHLBI U THEHCHI, BCKPHITHIC
u onpoboBanHbie B ckBaxknHax Ne 908 u Ne 910, oTinuaroTcst BBICOKMM CpeHUM copepkanuem Oapust - 1267 r/t. B
KOppessLHOHHbIX (opmysnax Ba cnabo xoppenupyer ¢ Ti u Zr, kak B apXeiCKux oOpa3oBaHHUsIX, TAK U B 0CAJT0YHBIX
nopozax. IIpocTpancTBenHO Oapuii JOKaIU3yeTcs B Madykax MEJIKO-CPEIHE3EPHUCTHIX MECUAaHUKOB, C yBEIHYEHHEM
KOHLEHTpaui B MexmiacTbax mwiactos K,* — K, K, — K ;" u Tomue eiute nacra K, (puc. 1).

B 7 mpobax BMemamwmux MOPOA BbIABIEHO 30i0TO. JlokanpHbie koHueHtpaiwmu - 0,02 — 5,0 r/1, cBsi3aHbl co
CpPeHE3epPHUCTHIMUA U MEJIKO3EPHUCTBIMU TecuaHukaMu. [Toposiel cpenHe- U XOpoIIo COPTUPOBAHHBIE, B OCHOBHOM
cnabo TpelrHOBaThle. B OTMEYEHHBIX INPO0OAX MOBBILICHO COACPIKAHME 3JIEMEHTOB, CBSA3aHHBIX C TSDKEIOH
muHepanbHoit Gpaxumeit (Ti, Zr, Sn, u ap.). M3 ckazaHHOro ciie[yer, 4To 30J0TO B MMOPOJAX ydacTka 00pa3oBajioch
MyTEM MEXaHWYECKOTO OCaKACHMs. BbIsSBIEHHbIE KOHLEHTpAlMHU JIOKaIbHBL VMeromielics ceTbio ompoOOBaHHS Ha
MaJible JIEMEHTHI BO BMEILAIOLIMX TTOPOaX Ha IUIOLIAAX pabOT OHHU He MPOCIEKUBAIOTCS [ajiee OTMEUEHHBIX CKBAXKHH.

B ckBaxune Ne 355 Bo BMemaromux miact K, mopogax oTMe4aroTcsi 30Hbl TMIIEPTEHHOTO M3MEHEHHS MECUaHbIX
MOPOJ] — BOKPYT TPEIINH 00pa3yIoTCsl y4aCTKHU C 3aMELIEHHEM IIEMEHTA OKUCIIaMU ¥ THAPOOKHCIIAMU jkelie3a. MOIHOCTh
TaKMX Y4acTKOB MeHee | Merpa, npu niyOuHe 3ayeraHus 10 S0 METPOB OT HOBEPXHOCTH. Pe3ysibraThl CpaBHEHHs
HM3MEHEHHBIX U HEM3MEHEHHBIX IOPOJI MOKa3ajH, YTO B EePBbIX MOTYT HakammBarbes V, P, Zr, Mo, Ce, Ge, Bi, Nb u
0Cc0o0eHHO UTTpH. OTMEUYCHHBIE IEMEHTHI He JTOCTHIal0T COfIepKaHNi, TPeOyIOLMX KOIMYECTBEHHOI OLeHKH [2].

B nenowm, 3HaYUMMOCTB COiepKAaHUI MaJIbIX JIEMEHTOB BO BMEIIAIONIMX MOPOAAX M3y4eHHOH uacTH ChLITaxcKoro
MECTOPOXKIEHUS AJIsl IPAKTHUECKUX LIeNel XapaKTepu3yeTcsl Kak NepCHeKTHBHAS PH UCIOIb30BaHUN HHHOBALIMOHHBIX
CIIOCOOO0B U3BIEUEHHUSI.
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