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Ipusenennt obmue cpeieHNs 0 PEIKAX W PACCEAHTBIX ATEMEHTAX, 4 TAKAKE KIAPROBHIC CONEPRANNA HEROTOPHIX
13 HUX B 3EMHOI KOpe 1 JIORAJIN3aIi HOBBIINICHHBIX KOHIEHTPAIMii 9THX dJeMeHToB B yrisAx B Pocenn n mupe.
Ipenerapacipl Janipie, Kacalommeest HaIudusa 1 COACPIRAINA TAJLIIA, TepMalus 1 OCPULINA B UCKOIIACMbIX
yrsix Sabaiikanns, [laaniero Boerora, Iysbacea, apyrux perunonon Pocenn. Bhijieaciin OCIHOBIILIC THITHI pactipe-
JCICHMSA TN B 3aBUCHMOCTH OT UX HAXOZKACHNSA B KOMIOICHTAX YIIICH — OPraluiceroii 1 MUICPAILIIOI 4acT.
Jlatnl 3naucims cpeiimx CoICPRANMA Ta/iIA 1 TCPMAIINS, PACHPCACICINC ROMICITPAIMN DTUX DICMCITOR, a
TARIKC 30JLIIOCTU YIIICH M M3BICUCIIA FCPMAIUA U FULTHA, OPTAIICCKOT0 1 MUIICPAILIIOrO BCIICCTBA VIVICH B
3aBUCUMOCTH OT 1IoTHOCTH (Ppariii neronacmoro yrist. [okazaint BoeTpeGoBanocTh rajims 3 TPOMBIILICIITIO-
CTH 1 NCHOJIB3OBAIINC DICPICTUYCCRUX YIIcH Kark nerounmia rauams. [lpeperasienia nepenekmuBiocTs nerornac-
MBIX yricii 3afaiikaJbCroro peruoma Kak MUICPAILIIO-CHIPLCBOI Gaspl rajmus, 6cpuiuia u ypana. [lpuseacint
JANIIBIC O COfCPIRANMEN OCPUIINS B OYPLIX M KAMCIIILIX YIISIX MCCTOPOAJICINI Sadaii kalns, ICROTOPLIX paiionon
Cpeuicii Asun n mupa. Jlana xaparrepuerinra 3a0aiikaibCROI MCTALTOTCITHYCCKON TPOBUIIINE 118 YPATIOBOC OpY-
JICIICITIC W CTO BIAMSIIAC 112 COIICPIRAIIC CCTCCTBCIIIBIX PAJMOIYRIMIIOB 1 ypala B ueronacMoix yrsx. Odocio-
BaHa HEOOXOMMOCTD JIETAILHOrO u3ydeHus yrieii Sabaiikanbckoro pernona, B wactnoeru, Fmuo-Apryncekoro
YIICIIOCIIOTO paifolia, 1a pejikie W PACCCATINIBIC DICMCIITBI € HEJILIO NX UCHOIBL30BAINA KaK ROMILICKCIIOTO MUTIC-
paabHOro chipbsi. OTMEYCHO, YTO OTIEABHBIC YYACTRA MECTOPOICHUI Sabaiikaiaba copepsRaT B HOBBIIICHHBIX
KOHUEHTPAIMAX HUOOMIL, CTPOHIMIL n GOP, OJIHAKO OLEHKA 3a114C0B 1 HEPCHERTUBbL U3BJCYEHU TPEOYIOT Clenu-
AJILHDBIX NCCICOBAHNII

Riuouesote caosa: pedrue u pacceantvle deMeHmol; UCKONAeMble Yyeu; 301d; 2aMUll; Oepuiiuil; Ypan; 2epmanuil;
pacnpedenenue HIeMeHMOos; KOHUCHMPAYUA; U361eUCHUe

General informalion on rare and lrace elemenls, clark conlenl of these elements in Lhe earth’s erusl and lo-
calization of elevated concentrations of these elements in the coals of Russia and the world are given. The data
concerning Lhe presence and conlenl of gallium, germanium and beryllium in the [ossil coals of Transbaikalia, the
Far Easl, Kuzbass and other regions of Russia are presented. The main types of gallium distribution depending
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on Lheir location in the components of coal — organic and mineral parls are idenlified. The values of the average
conlent of gallium and germanium, distribution of the concentration of these elements, as well as the ash content
of coal and extraction of germanium and gallium, organic and mineral matter of coal, depending on the density of
fossil coal fractions are presented. The article shows the demand for gallium in industry and use of energy coals as
a source of gallium. The prospects of fossil coals of the Transbaikal region as a mineral resource base of gallium,
beryllium and uranium are shown. The dala on the conlent of beryllium in brown and coal deposits of Trans-
baikalia, some areas of Central Asia and the world are given. The characteristic of the Transbaikal metallogenic
province on uranium mineralizalion and its influence on the content of natural radionuclides and uranium in fossil
coals is given. The necessity of a detailed study of the coal of the Transbaikal region, in particular the South Argun
coal-bearing area, on rare and trace elements for using them as a complex mineral raw material is described. It is
noted that some areas of the Transbaikal fields contain high concentrations of niobium, strontium and boron, but
the assessment of reserves and prospects for extraction require special studies

Key words: rare and trace elements; fossil coals; ash; gallium; beryllium; uranium; germanium; distribution of elements;

concenlration; extraclion

BGeOeHue. R pejkum u paccesaHHbiM aiie-
MEHTaM OTHOCHUTCH OOJIbIIAsA IPyIia Xu-
MUYECKUX DIEMEHTOB MAIlOil pacipocTpaHeH-
HOCTU WM PaccessHHOCTH B 3¢eMHOi1 kope. OHU
LIPAKTUYECKU He BCTPeYaloTCs B BUJle caMo-
CTOATENbHBIX MUHEPAIIOB, a JINIb B BUJIe 1IPH-
Meceil; IPUMEeHAIOTC B COBPEMEHHOIi TeXHMU-
KRe, Metatyprun n xumun. V3 rpymiibsl Taknx
BIIEMEHTOB LENeco00PaZHO PACCMOTPETb raj-
JMii, GepWLIMIE U repMaHuii, cojeprauuecs
B yIusiX 3abaiikajbs B HOBbIIIEHHbIX KOHIICH-
Tpanusx.

Cocmosanue u anaaus npooaemt. Cpej-
Hee (poHOBOE cojepRaHue rajliinsA B YIJEIX CO-
crasisier 10 r/T, aokanabio-sbicoroe — 30 /T,
upepeabnoe — 300 r/T yrus. Ruapk ranauns B
ramnueThix nopojpax — 30 r/r. Roadpdpunmenr
(poHOBOIi KOHLIEHTPALM 110 OTHOILIEHUIO K
raapry cocrasisier 0,3. lannmii mosrer pac-
CMaTpPUBaThCs RaK IMOTEHIMAJIBHO IEHHbI
oneMent B yrae. On ABIAETCA TOCTOANIBIM
cnyTHurRoM repmanus. CBoiicTBa repManus u
rajims oueHnp onusku. MunuMaibHoe cojep-
sKaHue ralliiisA I OLIeHRU ero UCTIONIb30BaHMS
B IpoMbliuieHHOCTH nipunsATo 20 /T B pacye-
Te Ha cyXoii yroib u B 3oie yriueit — 100 r/m.
Rax u pyrue pymiibie dDieMenTsl, ralianii pac-
rpocTparen B YIIIAX Kpaiilie nepasioMepro,
Ha OTIENBHBIX YJacTRAX 00pa3ysA JOKaTbHbIC
HOBBIIIEHHbIE KOHIleHTparmn [4 ].

B yruax [pumopceroro kpasi, AMypceroii
n CaxaJmHckoii obiacreii MMPOKO pacrpo-
cTparieno rajiuii-repMannenoe opyjenenmue,
Mpuypodeniioe K MeCTOPOKIEHUAM, 3alera-
IONIM B Majie0TeH-HeoTeHOBBIX OTIOKEHNAX.

Cpenu HUX UMEIOTCSA 1IPOMBIIILIEHHbIE TepMa-
HUIi-YIojlbHble MECTOPOKIEHUA € BbICOKUMU
CojlepKaHUAMM rajliind M JPyrux MeTallloB
(cranjmii, 3011010, cepedpo, peKo3eMelbHbIe
anemenTbl). [lias Gojgee JIPpeBHUX YroJbHBIX
mectoposkiaennii [laabHero Bocroka (Bepx-
HAAsA  IOpa-HU3KHUIT Mel) MeTAINIOHOCHOCTb
yrileii meHee xapakrepna [1; 2].

IloBblleHHble cojlepskaHuA rajuma U3-
BECTHbIL B JIPYI'UX YTOJbHbIX MECTOPOKR/IEHN-
ax Pocenn n conpepenbubix erpas. llupokro
pacupocrpanen rammii (27...40 r/T) B yriax
IToagmockoBHoro tacceiina, HAXONAINMIACH B
acconuanuu ¢ 6enubiM repmaiuem (2...6 r/T
yriit). Wmeeres rammii B 3oa1ax [lonengoro
(20...200 r/r), Rysneuroro (10...90 r/T),
Raparaujunckoro (40 r/t) 6acceiinos u me-
croposkiaennii Cpepneii Azun (90 /).

AHOMAJIbHBIE — COJEP:RAHMA  TalUIMs
(600 r/T m Gomee) MBBECTHBI B 30IC YIICi
Anrimu. OHM TecHO ¢BA3aHbLI ¢ BLICORUMU
ROHIEHTPAIMAMA TepManusA. 31ech Taiii B
MPOMBIIIIIEHHBIX KOJINYECTBAX U3BICKAIOT U3
301b1 yruieii ¢ 1954 r. Takske orMeualoTcs Bbl-
CORNE KOHUEHTpaluu Taulisl B 307ax yIuei
I'epmanuu (370 r/1), Beurpun (780 r/T1),
boarapun (200 r/1), Wnpun (250 rv/1) n
apyrux crpam [10; 11].

AHalln3 uMerolerocs Mmarepualia u mpo-
BeJIcHHbIe DRCIEPUMEHTAIBHbIE HUCCIe/0Ba-
HUS ABWINCH OCHOBOW I BBIIETEHUS Tpex
OCHOBHBIX MUNOE PACNPEIeNeHU 2ANIUL B
yrusax [7].

1llepesorit mun. Hocurenem rauma ABIA-
eTcsi MUHepajibHasA 4acTh YIUeii, Tjie Tainii
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OOIbINIeli 9aCTHIO CBA3AH ¢ MITHEPAIAMN TIIITH,
B KOTOPBIX MPOCICRNBACTCA YeTKaA ROppeli-
LM Ta/uisA 1 aimomuHusA. B 9Tom Tuie ¢ Bos-
pacraHnem ILIOTHOCTH (DpaKIMii pasjieiaeHus
yrieii yBeanuuBaeTcs cojep:kaHue rauinsd B
pacuere Kak Ha yroib, Tak 1 Ha 301y.

Bmopoit mun. Taxanii npuypodyeH Rak
K MHUHEpallbHOI, TaK M OPraHm4ecKoil 4acTtu
YroJibHOro BeltectBa. OCHOBHBIMU HOCUTEJLA-
MU Ta/uIisA ABJIAIOTCA MUHEPAJbl IJIH U TeJlu-
(pmipoBaHHOE BelecTBO, 0Opa3oBaBIIeecs
MPN pasioKeHn pacTUTEIBHOr0 MaTepHaia
B 11poliecce yriieoopasosanus. C ysennuennem
INIOTHOCTN (pparkuuii yrig cojeps:kaHue rai-
A B pacyeTe Ha yroib yBellmuuBaercs, a Ha
30Jly — CHUKaeTcs.

Ipemuii mun. 'anmii 6oubieii 4acTbio
CBA3aH C OPraHNYecKoii 4acTblO YroJbHOIO
semecrsa. OH KOHLeHTpupyercs B reandu-
LIPOBAHHOIi Macce €O CTPYKTYPHbIMU MUKPO-
KOMIIOHEHTaMU, BblleJeMbIMI BO (DpakLMAX
HU3KOII 1oTHocrn. G yBejnyeHueM ILIOTHO-
CTH LIPOJIYKTOB pas/ielleHus1 YA cojepRaHue
ra/uluAa CHUKACTCA KaKk B pacuere Ha Yrolb,
Tak U HA 301y. MuHepaibHas yacrtb yrieii, B
TOM 4MCIe U MUHepallbl [NIH, pa3ydosKuBaer
cojlepskanue rawmsA Bo ppakuusax. B oprann-
YeCKOil yacTu yruieii raaiamii Haxogures B (pop-
Me KOMILICKCHBIX coejunennii [7 .

Jlasi kaskioro yrouapuoro dacceiina wiu
MECTOPOKICHUA XapaKTepeH OIUH U3 TPeX TH-
0B paciipejieicnus raanus B yrsax (tada. 1).
I'epmannii, naxojsumiicsi B TeCHOM €BA3U C
rajuineM, B yIJisX 00bIYHO [POSBJACTCH B OP-
ranmdeckoii popme (Tadu. 2). Jra accorpa-
1A XaparTepHa I YTOIbIbIX MECTOPOKIIC-
nuii 3abaiikanba. TecHble cBsA3M repManusa u
ra/uiis, OMHaKOBbIC (DOPMBI NX NPOABICHUA
B YIUEIX TO3BOJEIIOT PCKOMCHIOBATDH €UHYIO
TCXHOJIOTHYCCKYIO CXEMY UL M3BJICYCHUA
9TUX JICMCHTOB.

lananit ABiseTesa BaskHeHIIM 1EHHBIM
DIIEMEHTOM, WMEIONNM OOJBINYIO TePCTek-
TUBY JUIsI TMIMPOKOTO WCIONB30BAHUSA B IPO-
MBIIIICHHOCTN, KPOME TPHMCHCHHUA €To B
KagecTe JO0ABKM K MeTalaM, Pe3ko Yiryd-
maromnieit PusNRo-XuMuIeckne NX CROMCTBA,
TaJIii HAXO[UT HOBBIE O0JIACTH TPUMEHEHWST
(azepHas m aroMHasi TeXHMKA, COIHEYHbIE

DJIeMeHThbI, HOBbIe NICTOYHUKN DHEPruu, CTe-
ROJIBHO-KepaMmueckass MPOMBIIUIEHHOCTh W
ap.). Bee 910 crumynupyer 3HauMTeIbLHOE
pacuiipeHne MIHEPaJIbHO-ChIPhEBOIl  Gasbl
A mpousBojictBa ramana. OqHIM U3 Bak-
HeHIIIX NCTOYHNKOB TalUINA ABIAIOTCS DHEP-
retndeckne yram. Hecemorpsa Ha ero Huskme
COJIEpsKaHIsA, B Mporecce mepepadboTrn yriei
BOBMOJKHO TOIYYNTHh TOBBIIIEHHbIE KOHIICH-
Tpanum TajinA 1 U3BJIeYb €r0 COBMECTHO ¢
repMaHieM U JPYTUMUI PEIKUMI DIIeMeHTaMI
¢ BBICOKHMH TeXHIKO-DKOHOMHYECKHMH T10-
razareisimu [ Tam ke |.

Cpennee ¢oHoBoe cojiep:kanue oepu-
A B yIsAX cocrapider 3 r/T, JORaIbHO-BbI-
coroe — 20 r/1, npenenabtoe — 200 r/T, Kiapk
OepuLIsA B NIMHUCTHIX 1opojax — 3 r/r. be-
pPULIMIT paceMaTpuBaeTesl Rak 10TeHINAIbHO
LEHHBIIT DlleMeHT B yrie. MakcumaibHoe ero
cojlep:kaHne JiA OLUEHKN HCHOJIb30BaHUs B
HPOMBIILIEHHOCT! [IPUHATO O I'/T B pacuere
Ha cyxoii yroab u 20 v/T B 30:1€ yIiis.

B yriAx m yrmmerbix aprisuiMrax Bepx-
Hejyiickroii csutbl 10:kHoro CaxainHa BbiAB-
JICHbI BbICOKHE COJIEeP:KaHUA repmaHus u Oe-
puius. CojlepskaHue 10OCIEHEro JocTuraer
900...1000 r/T 3041b1.

[lo nanHbiM  onpoGoBaHUs TOBAPHbBIX
yricih Ha  yrie o0bIBAIOIMX  HPCIPUATHAX
1o 14 mecroposgaenusm llogvockoshoro dac-
ceiina n 9 mecropokaenusam RKuseroBeroro
Oacceiina ycranoBjieHbl Cpejiue Cojep:ka-
Hust OCPUILIMA, COOTBETCTBCHHO paBHbie 26 1
27 /7 3040b1.

AHOMAJbHBIC COCPsRAHNA OCPUILTUS OT-
MedaloTest B 3onax yriaeit Yexun n Cropakuu
(260 r/T), Benrpun (430 r/T), l'epmanun
(300 r/r), bemsrun (360 r/T). Hauboiee
BBICOKME KOHICHTPAINHN OCPIILINS, TOCTUTA-
tomue 1...10 kr/T, obHapy:KReHbl B 3071€ yriei
CIIIA.

Hecmotps B o61ieM Ha HEOObIITNE KOH-
HenTpanuu Gepmums B yIJIAX, BO MHOTHMX
YTOJBIBIX MECTOPOKJICHUAX OH HMMEeT TIH-
poroe pacmpoctpanenne.  RooadpurmenT
BCTpEYaeMoOCTH  OCpuiuimsi B YITSIX  paBeH
90...100 %. Bblcokne ero KoHTIEHTpAIN
MPUYPOUCHDBI K MAJIO30ILHBIM YIJISAM.
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Ta6muia 1 / Table 1

PacnpeneneHve rannvs u KOMMOHEHTOB YroJ/ibHOIroO BELLECTBAa B IPOAYKTax pasaesieHus yrie rno permoHam
Poccuu n conpegensHbix cTpaH [7] / Distribution of gallium and components of the coal substance
in the products of coal division according to the regions of Russia and neighboring countries [7]

Fannui, r/t/ KomnoHeHTbI yrng, % /
MnotHocTbL Gallium, g/t Components of coal, % Tun
aKLmiA, acnpege-
P:;uic::l / ¢|l')/cM_3 / opraHine- KBapL 1 TTIMHUCTbIE oYM P HEHF:HI /
g Fraction gyrne/ B 30718 / oxme | kap6boHatbl / | MuHepa- P, Type of
density, g/cm? in coal in ash organic quartz and Tl / clay sulfides distribution
carbonates | minerals
Mpumopbe McxopHbiin yronb
Pﬁmorig / Original coaYI / 2,86 345 89,2 8.2 03
>1,20 2,20 28,0 941 - 59 -
1,20-1,26 2,38 30,0 93,3 - 6,7 -
1,26-1,28 2,42 30,0 92,0 0,2 78 - |
1,28-1,30 2,63 32,0 91,7 0,2 79 0,2
1,30-1,31 2,91 35,0 90,8 05 84 0,3
1,31-1,33 3,42 40,0 90,6 0,5 8,7 0,2
1,33-1,34 3,48 40,0 88,3 2,1 93 0,3
>1,34 3,76 42,0 87,0 3,1 95 04
CaxanuH McxopHblin yronb
Sakhalin / Original coaslll / 9,17 2%,0 654 0.7 339 )
<1,40 5,02 75,0 93,9 0,4 57 -
1,40-1,50 7,72 60,0 86,6 1,4 12,0 - Il
1,50-1,70 8,33 35,0 774 1,2 21,4 -
1,70-1,90 10,05 22,0 54,4 1,6 440 -
flonbacc /| Voxomid yrons / 4 57 270 9,9 07 17 07
Donbass Original coal
<1,25 4,02 370 98,7 - 1,3 -
1,25-1,26 4,15 270 98,5 - 1,5 - Il
1,26-1,28 4,18 270 97,7 0,2 1,5 0,6
1,28-1,30 4,40 250 97,5 0,2 1,6 0,7
>1,30 5,60 35 874 1,0 10,9 0,7
flonbace /| Vicxomrwiiyrone /| 45 65 | 444 91,0 05 6.4 21
Donbass Original coal
<1,30 11,16 315 97,2 - 2,7 0,1
1,30-1,32 11,95 185 94,9 0,2 4,0 0,9 Il
1,32-1,37 12,24 140 91,6 - 6,9 1,7
1,37-1,40 14,06 115 87,3 0,6 9,1 3,0
>1,40 14,30 93 67,8 2,2 21,2 2,8
Mpumopee /| VICKoRKbiiA yrom / | 47 44 78 80,2 31 16,0 07
Primorie Original coal
<1,26 19,94 160 88,8 - 10,5 0,7
1,26-1,28 18,80 150 88,9 - 10,5 0,6
1,28-1,30 17,78 140 88,2 - 10,9 0,9 ]
1,30-1,32 17,25 135 88,9 0,2 10,9 1,0
1,32-1,35 16,98 130 87,8 0,6 11,0 0,6
>1,50 16,26 26 51,2 4,0 44,0 0,8
3abaitkanbe / | VicxoaHblii yronb /
Transbaikalia | Original coal 12,02 3% %6 04 20 1.0
3abaiikanbe / | VicxopHblii yronb /
Transbaikalia | Original coal 345 240 K7 04 34 05
1,30-1,33 9,90 264 95,2 04 4,2 0,2
>1,33 6,09 180 94,0 0,9 47 0,4
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Ta6mma 2 / Table 2
PacnpegeneHue repmanus rpu GpakumoHUpOoBaHNM Yriis U YranMcCTbiX nopog no rmiotHocTu (rio B. P. Knepy) [3] /
Distribution of germanium fractionation of coal and carbonaceous rocks according to density
(after V. R. Cler) [3]

MpuBepeHHas KOHUEHTpaums / U3Bneuyenue, %
MNOTHOCTD Concentration "33"9'*9"“% Extraction, %
dpaxumii, r/cm® /| 3onbHocTs, %/ [ wagcio | Haopranuyeckoe '7‘.’;',?{‘::23;,“ OpraHn4eckoro | MuHepanbHoro
Fraction density, Ash content, % maccy / BELLECTBO / f BelLlecTBa / BelLlecTBa /
/cm? for enti ) germanium, E potee
g or entire on organic % organic minera
mass substance substance substance
UcxonHblit yrons b-1 /
Original coal B-1 50 1 1 100 100 100
<1,3 27 1,9 1,29 92 77,9 26,1
1,3-14 36 1,09 0,79 42 57 3,0
1,4-1,5 62 0,18 0,28 0,6 29 5,0
1,5-1,6 73 0,09 0,16 0,9 40 13,6
1,6-1,7 76 0,06 0,13 0,5 3,0 13,3
1,7-1,8 80 0,09 0,24 1,1 3,0 19,2
1,8-2,0 78 0,06 0,12 0,5 3,0 15,6
>2,0 82 0,05 0,12 0,1 0,44 41
WcxonHbii yronb b-2 /
Original coal B-2 22 1 1 100 100 100
<1,3 3 0,69 0,52 20 36,9 3,6
1,3-14 8 1,6 1,3 55,8 41,6 12,0
1,4-1,5 25 1,15 1,1 74 6,0 7,0
1,5-1,6 39 0,97 1,1 6,1 5,1 11.8
1,6-1,8 52 0,58 0,88 9,4 5,2 22,1
>1.8 66 0,26 0,55 40 51 434
Ucxopubii yronb B-3 /
Original coal B-3 16 1 1 100 100 100
<14 6 1,12 1,01 94 4.7 15,1
1,4-1,8 17 0,63 0,65 39,8 49,8 56,1
>1,8 36 0,55 0,71 6,2 7,0 22,1
Wcxopnein yrons 1 /
Original coal D 28 1 1 100 100 100
<14 4 1,78 1,35 65,5 51,2 5,2
1,4-1,6 13 0,56 0,47 10,6 23,2 9,0
1,6-1,8 32 0,65 0,69 6,0 9,1 11,3
>1,8 59 0,51 0,91 17,6 16,9 74,6
WcxoaHbiin yromb I/
Original coal G 10 1 1 100 100 100
<1,21 3 1,22 1,15 445 40,1 9,4
1,27-1,29 4 0,90 0,84 14,2 17,1 5,6
1,29-1,31 4 0,95 0,90 8,2 94 3,2
1,31-1,33 5 1,07 1 11,1 10,8 49
>1,33 24 0,44 0,52 16,6 23,5 69,6
AneBponUT YrucTbIn /
Carbon bearing silt 65 1 ! 100 100 100
<1,3 1,6 1,6 0,51 17,5 31,7 3,7
1,3-14 45 29 1,45 17,1 10,8 41
1,4-1,5 53 2,26 1,38 23,2 15,3 8,4
1,5-1,6 60 1,6 1,26 13,0 9,8 7,9
1,6-1,7 71 0,68 0,88 43 48 7,0
1,7-1,8 76 0,46 0,85 50 9,8 124
>1,8 78 0,41 0,91 19,5 22,0 56,9
Aprunaut yraucTblii /
Carbon bearing mudstone 67 1 1 100 100 100
<1,3 23 2,8 1,25 30,5 28 4
1,59-2,0 47 1,67 1 36,4 36 16
>2,0 78 0,47 0,62 33,1 36 80

30



Hayku o 3emne

bepuwumii npenmyinecrseHHO CBA3aH C
OpraHM4yecKoli 4acThlo yIjleil, B OCHOBHOM ¢
ero reanuIPOBaHHBIMI  KOMIIOHEHTAM.
B nponykrax paspesneHus yris 3oqa JIerKHX
(ppariii cogep:RUT B TPU-TATH pas3 Oolbiie
OepIILIIA, YeM 30718 NCXOTHBIX yriieii. Orve-
qaeTcst yMeHbIIIeHIe ero CojlepsKaHusA ¢ yBeJH-
yeHneM MetamMopdgusMa yrieii.

VsBieuenne 6epiuiins Bo (pparipuu pas-
JANYHOI TUIOTHOCTH WCCIE0BAHO Ha YIVIAX
Rok-flurakckoro wmecroposguenusi  (Cpen-
HAA Asus), comep:Kammx Oepwrinii B 30Ie
130 r/T. Bo dparuusax yis ¢ IWI0THOCTBIO
menee 1,3 r/em?® Bbijieien KoHIenTpar oepu-
aus ¢ BbIXogoM 62,6 % un usBiedyeHHeM ero
54,7 %. B 301e koHieHTpara cojiepskaHie 6e-
puius cocrapuio 6oaee 400 r/1. Croib HU3-
Koe u3BledeHne Oepuuius 00ycJI0BICHO TeM,
4TO OH HPU CRUTAHUN YITIeli 00pasyeT TOHKO-
JIMCIIEPCHYIO 11bLIb, ROTOPAs ILI0XO YJaBInBa-
eTcsA d1eKTPoPuILTPaMU.

Pedkue u pacceannvie snemenmot 6
yeasx Jabaiikanva.  3adaiikaibCrue  yrim
UMEIOT 110BbIIIEHHble KOHUEHTPaluu rajums,
TeCHO cBA3aHHble ¢ repmanueM. CpejHee co-
JiepsRaHue raliinsg B 30il€ TepMaHUeHOCHbIX
yrieii cocrasisier 77 r/T, B HerepMaHueHoc-
upix — 22,8 r/r. HanGonbime copepskanus
ra/uis B paccMaTpuBaeMoM peruone mpuy-
poueribl K Hanbosiee 6oratoMmy repmarmii- yrodn-
nomy TapbGarartaiickomy MecTOPOMRICHUIO.
YeranoBiieno, yTo cpejiHee OTHOLIEHUE repma-
HUIi-rajuinii B repMaHueHOCHBIX YIUIAX COCTAB-
asier 1 : 0,2, B nerepmanunenocubix — 1 :3,5.
lananii oTmmaeTes MIPOKUM pacipocTparie-
HueM B yriasax. Ero roaddunment Berpeuae-
mocru pasen 80...100 % [1; 4].

B OypbIx yrisx 3adaiikaiabs oTMeqarorcs
HOBBIIICHHbIC cofepskanms oepwisa. Hamm-
qpe GePUILTIA B YIIIAX He caydaiino u 00yciaoB-
JEeHO TPOCTPAHCTBEHHOIT  OOHAKEHHOCTHIO
YTOJBHBIX U PEIROMETAILIBHBIX MECTOPOsK]Ie-
nuii. [locaenne BRIIOYAIOT MPOMBINIITIEHHBIE
3aracel OEPUILTHS U BXOJIAT B COCTAB KPyITHEli-
meit B Pocenn 3abaiikannekoii 6epuiimeHoc-
Hoii ipountuy [Tam ke |.

Ronmnenrpanysa 6epuimsa nveeT MpaKkT-
deckoe 3HadeHne. B 3omax repmanmiicofepska-
mwx yrieit Tap6araraiickoro u Moppoiickoro
MECTOPOSK/IEHNI cofiepsRaHne OepuilIus co-

orBeTcTBeHHO paBHo 28 1 30 1/T. B 30me yreii
OTIEJIbHBIX JIOKAIbHBIX YYaCTKOB U ILIACTOB
Rpacnounkoiickoro (27 r/T), 3aunry1aHckoro
(31...451/7), Ilorpannunoro (25-64 r/t), ba-
nuHckoro (38 r/1) nm bypryiickoro (21 r/T)
MecTtoposkiaeHuii. Ero BbicOKue cojepskanus
oTMeuaTesa B yriaax UnTkanauHeKkoro mecro-
posgnenna — 300 r/T [3].

Jlia  3abaiikanbckoii  MeTajLioreHmue-
CKOIl IIPOBUHIIMM XapaKTepHO YPaHOBOE Opy-
neHeHne. B ee mpejesiax U3BECTHHI POMBIIII-
JeHHble MeCTOPOKICHUA 1 PYIONPOABICHUA
ypaHa. llockoiabKy Hekoropble —KpylHble
YPaHOBble MECTOPOK/IeHUA TECHO CBA3aHbI C
yrisamu (CGLUA, T'epmanns, Hlsenusa u ap.),
TO MO3KHO O3KIJIaTh BbICOKME KOHLEHTpaluu
ypaHa 1 B yroJibHbIX MECTOPOsKIeHUAX 3abaii-
Kalbekoro peruona. Hanboiiee nzyuennbiv B
9TOM HalIpaBiIeHun spasercs Ypryiickoe Oy-
POYTOJIbHOE YIoJIbHOE MeCTOpOsIeHUe, pac-
nonoskeHHoe BOau3u  CTpeibIOBCKOro ypa-
HOBOro y3i1a. Ha mecroposjieHun BblAB.IeHbI
3alachbl YA € [OBBILIEHHBIM COjep:RaHueM
ypaHa. OrMeuyaloTcss 110BblIIEHHble KOH-
LEeHTpalN  eCTeCTBeHHbIX PajiMOHYKIN/0B
1 Ha OT/JE]IbHbIX YYacTKaxX MeCTOpPOKIeHMi
10:xH0-Aprynckoro yrietmoctoro paiiona [9;
8]. B nacrosiinee Bpems B JaHHOM paiioHe 11po-
BOJIAITCSL JICTAIILHBIC MCCIC0BAHM B HTOM Ha-
LPABJICHUM aBTOPAMM CTATLU 11PN HOICPIKRKC
Poceniickoro (ponpa ynjramenraibubix  ue-
caeposannii (I'pant POPU 18-05-00397).
3abaiikajibcKas MEeTaIOreHNYeCKast 1POBUH-
LA UMEET HEPCIeKTUBY ULl YPaHO-YIoIbHBIX
MECTOPOIKIEHNIT, 0COOEHHO — HAXOIANIXCSA
BOJIN3H TIPOMBIIIIIEHHBIX MECTOPOSKIICHNUIT ypa-
na. Jlannsrii Bonpoc TpedyeT JOoImoTHITeTbHBIX
Hay4YHBIX uccaenoBanuii [6 .

Ha ornenpHbIX JOKaJIBHLIX —yuacTKax
YrOJBbHBIX MECTOPOsKIIeHHIT 3abaiikaiba oTve-
YaloTCA TOBBIIEHHbIC COJCPIRAHMA HUOOUS,
crporims 1 6opa. Oiaro m3-3a HUBKOI M3y-
YeHHOCTH pacrpeielieHns UX B yIIsAX, (hopm
HaXORJeHUA U OTCYTCTBUSA TEXHOIOTUYECKUX
penienuii o N3BIEYEHNI0 DTUX HIemMenTon |9 |
clenaTh Karue-Jmdo BBIBOJBI 110 WX MCHOIb-
30BaHUIO0 MORHO TOJBKO TIOCIE TPOBEICHUA
CTICTIMAIBLHBIX HCCTeIOBaHMii.

Botéoobt. Temribl pa3BuTus BbICOROTEX-
HOJIOTUYHBIX TTPOU3BOJICTB HAMPAMYIO 3aBH-
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CAT OT HAIIMYNA HA MHPOBOM PBIHKE PeIKNX
W paccesHHBIX SIIEMEHTOB, Je(PUIUT KOTOPBIX
3a4acTyl0 CTaBUT II0]] YIPO3y peajlu3alyio
MEepPCIeRTUBHBIX CBEPXCOBPEMEHHBIX TPOEK-
ToB. Mcromenne chipbeBoii 6a3pl pyi peKux
U peKo3eMellbHBIX 3IIeMEHTOB Ipejolpesie-
IAeT TOHCK albTePHATHBHBIX HCTOYHNKOB
aroro ceipbA. [IpuponHan mokaansanus aTnx
3JIeMEeHTOB B HCKOIaeMbIX YIUAX OTMeuaercs
BO MHOTMX MHPOBBIX PErHOHAX YIIET00bIUH,
B ToM 4nciie B 3abaiikanbe. OqHaKo HemocTa-
TOYHAA N3YYEHHOCTh paclipefielleHNs peaKknx

Cnmcor mmreparypsbl

1 pPacCesHHBIX IIEMEHTOB B 3a0aiiRaJbCKIX
VIIIAX W HECOBEPIIEHCTBO WJIH OTCYTCTBHE
HAYYHOIl M TEXHOJOTHYECKON 0asbl I nX
N3BIICUEHNS ABJIIETCA CePbe3HbIM CllepP:RIBa-
101IM (paRTOPOM PasBHTH: HTOTO HarpasJe-
HusA B pernone. llemeBoe ¢unancupoBanne
nccIeoBaHNii, HaIlpaBlIeHHbIX Ha pellleHie
TAKUX TPOOIeM, TONORUTEILHO OTPA3HTCA
Ha 3abaiirajibe B OyayIeM, Kak Ha KII0YeBOM
UTPOKe B MPON3BOJICTBEHHOIT OTPACIN PeRIX
1 paccesHbIX 91eMeHToB B Pocen.
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