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K BOITPOCY O ®OPMAX
HAXOXKJIEHUS 1 MEXAHU3MAX
KOHIIEHTPUPOBAHUS

30JI0TA YIVISIMU HA ITPUMEPE
3ABANKAJIBCKUX YTOJIbHBIX
MECTOPOXJIEHUN

Of4HUMM M3 OCHOBHbIX BOMPOCOB OCBOEHWA Yro/IbHbIX MECTOpOXKae-
HWU 3abaiKaNbCKOro Kpasa ABNAETCA BONPOC KOMMIEKCHOTO OCBOEHUA
MeCTOPOXAEHUN, BKAOYatoLwee U3BNeYeHne 13 yrneli 61aropoaHbIxX
MeTannoB (3010Ta, cepebpa U NNATUHOUAOB). YPOBEHb KOHLEHTPaLMK
30/10Ta B YMAX A3eT BO3MOMKHOCTb PaccMaTpuBaTb 3abalikanbCKui
Kpal B KayecTBe obbeKTa A/ NpoBEAEHUA PEBU3MOHHO-0oNpoboBa-
TeNbCKUX PaboT Ha 30/10TO C LeNblo BbIABAEHWA NOKANbHbIX Y4aCTKOB
L5 OLLEHKM M NOoNyTHOM 06bIuM (B HacTosALLlee Bpems Takux paboT Ha
TeppuUTOpUK Kpasa He nposoanTca). OnpeaeneHne Gopm HaxXoKaeHUA
30/10Ta B YI/1AX MUMEET BaXKHOE 3HAaYEHUE ANS BbIAB/EHUS YC/I0BUI €ro
HaKoMNEeHWA, BbIABNEHUA 3aKOHOMEPHOCTEN pa3melleHus 3010Ta B
YFO/IbHbIX MECTOPOXKAEHUAX, NOBEAEHMA ero Npu nepepaboTke yrien,
a Takxke ana 3GPeKTUBHbIX METOLOB M3B/MEYEHMA 30/710Ta U3 YIewn.
KOHUEeHTpaLmsa 3010Ta YraamMU NPOUCXOAMAA NO3TAMHO U LUKANYHO,
npu 3TOM 33ZeiCTBOBaHbI BblNKN creaytolwme npouecchl: 1) npusKus-
HEHHaA KOHLEHTPauua 3010Ta OnNpeseneHHbIMU BUAAMU PacTEHU,
BXOAALWMX B yrneduLmMpoBaHHy0 maccy; 2) copbuma 3010Ta U3 By/IKa-
HOTFeHHbIX rMapoTepm TOpPAHOW M BypPOYyroNbHON Maccoi Ha cTaguu
yrneobpaszoBanus; 3) MHOUABTPaLMA 30/10Ta U3 BAM3NENKALLMX PYLO-
nposBAeHUi U GUNBTPALMOHHOE HAKOM/IEHUE ero Ha reOXMMUYECKUX
yronbHbIX 6apbepax; 4) 6akTepmanbHoe HakonaeHme 30/10Ta B YIAX.
KntoueBble cnosa: brocopbLma 3010Ta, KOHLEHTPALUUSA 3010Ta B YINsX,
NPUXU3HEHHAA KOHLUEHTPALMA 30710Ta pacTeHUAMM, copbumua rnapo-
TepMa/ibHOro 30/10Ta BypoyrosibHOM Mmaccoi, MHGUALTPaLUS 30/10Ta,
H6aKTepuanbHOe HaKomnieHue 3010Ta B YINsX.

OI[HI/IM 13 HepelIeHHbIX, HO TaBHO HA3peBIINX BOIIPOCOB
SIBJISIETCS KOMILJIEKCHOE OCBOEHUE MECTOPOXKIECHU, BKITIO-
yarollee U3BJIeUeHUe U3 yriieli 00JIbIIOro CIeKTpa 2JIeMEHTOB MpHU-
Meceli, M, B YaCTHOCTH, 0JIaTOPOIHBIX METAJIOB (30J10Ta, cepedpa
U IJIaTUHOUIOB).

B Hacros1ee BpeMs 13 yIjiei ¥ yIiIeOTXOA0B B IIPOMBIIIIICHHBIX
MaciTabax IIoJyJaloT TOJbKO repMaHuil 1 3010T0. PazpaboraHbl
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TEXHOJIOTUM W3BJCUYCHUS Tajus, cKaHaus, ypaHa u urpus (Ko-
MuccapoBa u np., 1969, Illaukuii u ap., 1979, JleoHoB u ap., 1998).

3abaiikanbCcKMii Kpail 00J1agaeT YHUKAJIbHBIMUA YTOJBHBIMU pe-
cypcamu (48 MecTopoxaeHuit 1 18 yrienposiBaeHuit). Mectopox-
NIEHUST XapaKTepU3yITCs HEOOJIbIIMMU pa3MepaMy IO IUIOLIaAU
(mecaTKM-TIEpBbIE COTHU KM?), OTHOCUTEIBHO MaJIOil MOILHOCThIO
yIJIeBMEIIAIUX OTI0XEHUN (COTHU-TBHICSIYM METPOB), Pa3HOO0-
Ppa3HBIM KOJIUYECTBOM YTOJIBHBIX IIJIACTOB M HECIOXHBIM TCKTOHM -
yecKUM crTpoeHueM. IlpeobGmamaior HM3KO MeTaMOop(pU30BaHHBIC
VIJIM, MEHBIINM pa3BUTHUEM ITOJIb3YIOTCS ra30Bbie yriiu. K BEICOKO
MeTaMop(dU30BaHHBIM YIJISIM OTHOCSTCS TOJILKO ATICATCKOE MECTO-
poXaeHre U YPCUHCKOE MPOsIBJIEHUE.

CpenHee ¢oHOBOE copepxKaHue 30J10Ta B YIJISIX KPYMHEUIINX MeC-
TopoxkaeHuit cocrasisgeT 0,01 T/T, TOKaIbHO BBICOKOE — 1—5 T/T,
npenenbHble — 40 /1. Kitapk 30J10Ta B INIMHUCTBIX TTOPOAAX COCTaB-
aset 0,008 /T, KOadGULIMEHT KOHLEHTpaluuu ¢poHa K KJIapKy —
1,25. YcinoBus A KOJIMYECTBEHHOIO M3YYeHUsT pacnpenesieHUs
30J10Ta BO3HUKAIOT TIPU €T0 COJAEP>KaHUM B 30J1aX YIJIell He MeHee
0,02—0,1 /T [13].

I1pu McTIOIb30BaHNM CITEKTPAJIBHBIX aHAIM30B IS OTIpeaeICHUS
MUKPO3JIEMEHTOB B YIVISIX, KOHILIEHTPALMS 30J10Ta HAXOAUTCS HIDKE
YyBCTBUTEJIBHOCTU aHAJM3a U 3a4acTyio He ompeneisercs. Heob-
XOAUMBIE Pe3yJIbTaThl MOXKHO TOJYYUTh TOJBKO TPU TIPUMEHEHU U
HEUTPOHHO-aKTUBALIMOHHOTO, ITPOOUPHOTO 1 APYTUX CIIeIINATbHBIX
METOJIOB aHAJIMTUKM.

I1o MHOTMM YTOJILHBIM MECTOPOXICHUSIM 3a0aiikaabCKOTO Kpast
OTMEYaeTCs MOBBIIICHHAsI 30JJ0TOHOCHOCTh, 00YCJIOBJICHHAST TP~
CYyTCTBUEM 30J10Ta B Tpeaeaax 3a0aiiKaibCKOl 30JJOTOHOCHOU Mpo-
BUHUUU. M3 104 BbIAEIEHHBIX 3€Ch PYAHBIX Y3J10B 48 UMEIOT YeT-
KYIO TEOXUMUYECKYIO CTIeIIMaIM3allMIoO Ha 30J10TO.

B oGpasnax kepHa CKBaXKMH B YrOJIbHOM TL1acTe TUTHUHCKOM Ha
I0KHBIX (py1aHrax TapbaraTaiicKoro MecTOpoXAaeHUsI OOHapyKeHO
BuanuMoe 30J101o pazmepoM 0,02 mm [13]. [Iast onmpeaeneHust 30J0Ta
U cepebpa B yrisix 3a0ailkaabCKOro Kpasi ObIIM OTOOpPaHBI MPOOKI
Ha KamanuHckom, YepHoBckoM, AnTaHckoM, KpacHOYMKOMCKOM,
Tap6araraiickom, Mopnoiickom, OyoHb-IIIn6upckom, XapaHop-
ckKoM, YuTkaHAMHCKOM, Apbarapo-XojJ00HCKOM YTrOJIbHbIX MECTO-
poxaeHusx (AnekceeB u 1p., 1967). Beero 66110 0ToGpaHo 28 mpoo,
KOTOpBIC B 30JI¢ YIVICH TTOKAa3aJIi COAePKaHUSI 30J10Ta U cepedpa OT
cinenoB 10 34 r/T [13]. Ha AncatckoMm 1 YUTKaHAMHCKOM MECTOPOXK-
JIEHUSIX OBLIIO BBISIBICHO 30J10TO ¢ coaepxxaHuem 0,01 r/T B mepecue-
Te Ha CyXOl yrojb. B 00beauHeHHBIX IIpo0ax yrjieit XapaHOopCKOro
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MECTOPOXACHUST HEUTPOHHO-aKTUBALIMOHHBIM M TIPOOUPHBIM aHa-
Jm3aMu ycTaHoBJIeHBI Beicokue (0,1—0,85 r/T) KOHIEHTpallnK 30-
JIoTa B acCOLMaLIM C peAKUMU 2aeMeHTamMu [13].

YpoBeHb KOHILIEHTPALUK 30J10Ta B YIJISIX Aa€T BO3MOXKHOCTb pac-
cMmaTpuBaTh 3abalikajlbCKUil Kpail B KauecTBe 00beKTa A1 TPOBe-
JIEHUsI pEBU3MOHHO-0MPOOOBATEIbCKUX PAOOT HA 30JI0TO C LIEJIbIO
BBISIBJIEHUST JTOKAJAbHbBIX YY4ACTKOB IS OLIEHKMW Y MOIYTHOM 100bI-
yu. K coxxasnieHu1o, B HacTosiee BpeMs TaKuX padoT Ha TEPPUTOPUU
Kpast He TPOBOIMTCS.

[IpakTnyeckoe pelieHue BOIMPOCOB KOMILIEKCHOTO OCBOEHMUS
TaKKe OrpaHMYEHO B BUAY HEIOCTATOYHON M3YYEHHOCTH MUKPO-
3JIEMEHTHOT'O COCTaBa YTOJIbHBIX MECTOPOKACHUI 3a0aiikambs.

Onpenenenue GoOpM HaAXOXKAESHUS 30JI10Ta B YIVISIX UMEET Ba>KHOE
3HAYEHME MJIS1 BbISIBJICHUS YCIOBUM €ro HAaKOIJIEHUS, BbISIBICHUS
3aKOHOMEPHOCTEN pa3MelleHus] 30J10Ta B YTOJbHBIX MECTOPOK-
JNeHUSIX, MOBEACHMS ero Mpu nepepadoTKe yriaeu, a Takxke as 3¢h-
(eKTUBHBIX METOJOB U3BJCYEHUS 30JI0Ta U3 yriuei. s pemreHus
MOCTABJICHHBIX 3aJa4 JOJKHBI M3Yy4aThCs YCIAOBUS M MEXaHU3MBI
KOHILICHTPUPOBAHMS PEIKNX DIIEMEHTOB 1 30JI0Ta B YIUISIX, @ UMEHHO
KOMILJIEKCHOE BJIMUSIHME T€0JIOTMYECKUX, TEKTOHO-MarMaTu4eCcKuX,
TUAPOTeOXMMUYECKUX, OMOTeOXUMMNYECKUX, MUHEpareHM4eCcKux, na-
Jieoreorpadruueckux, KIMMaTAU4YeCKUX, (halMalbHbIX, SIIUTeHEeTUYC-
CKUX U IpyTuX (aKTOPOB, BIUSIONIMX HA (POPMUPOBAHUE Y.

B HacTosIee BpeMsT HET OTUETIUBBLIX TIPEACTABICHUIN O POJIU
re0JIOTMYECKUX MPOLIECCOB B HAKOIJIEHW M 30J10Ta YrOJbHbBIMU ILJ1A-
cTaMu, 0 (popMax ero HaxoXACHUS U MeXaHM3MaxX KOHLIEHTPALUH.

BeposTHO, KOHLIEHTpallKs 30J0Ta YIJISIMUA TIPOUCXOAMUIA MO~
ATAalHO U LUMKJIWYHO, IPU 3TOM 3aJeiiCTBOBAHbI ObLIU CAEAYIOIIE
npouecchl: 1) MpuXXU3HeHHas: KOHLIEHTPAlMs 30J10Ta OTpeesieH-
HBIMM BUJIAMU pacTeHUM, BXOMAIINX B YIIe(UIIUPOBAHHYIO Maccy;
2) copOLMs 3010Ta U3 BYJIKAHOTEHHBIX TUAPOTEPM TOPSHOM 1 Oy-
POYTOJILHOI Maccoii Ha cTaauu yrieobdpa3oBaHusl; 3) UHGUIbTpa-
LIM$1 30J10Ta U3 OJM3IeKaIIUX PYAOIPOSIBACHUN U (PUIBTpaLlMOHHOE
HaKOILJIEHUE eTO Ha TeOXMMMYECKUX YTOJbHBIX Oapbepax; 4) 6aKTe-
pUaIbHOE HaKOTIJIEHHE 30J10Ta B YIJISIX.

1. I[Ipmkn3HeHHass KOHLIEHTPAIIMs 30JI0Ta TIPUCYIIA TIpaKTHye-
CKM BCEM pacCTeHUSIM (B HAHOKOJMYECTBAX OHO HEOOXOAUMO IJIsI
noaaep>XKaHWs HAMPSIXKEHHOCTU KJIETOUYHBIX 000JI0YEK pacTeHUIt),
HO 0COOEHHO SIPKO MPOTeKaeT Cpeaur 30J0TO(MUIbHBIX TTPeACcTaBU-
TeJielt (hJIopbl. YCTAaHOBJIEHO, UTO B 30J1€ HEKOTOPBIX pacTeHU 3a-
CYLLIMBBIX MeCTHOCTeH coaepxutcs B 40—150 pa3 6oJibliie 30J10Ta,
yeM B nouBe. K HUM OTHOCATCS XeJTYIIHUK ceaetonnii Erysimum

196



canescens Roth., Brassicaceae; moliepHa noceBHass Medicago sati-
va L., Fabaceae; Buabl noabiHU Artemisia L., Asteraceae (cogep:kaHue
30J10Ta KoJyiebJieTcst ot 4,7 1o 85 T/T 30JIbl); 3al1Iery0 OIbSHSIOMINIA
Lagochilus inebrians Bunge, Lamiaceae; xBo1 noJjieBoii Equisetum
arvense L., Equisetaceae; kopa myoa Quercus L., Fagaceae; Oepesa
ooponaBuatast Betula pendula Roth, Betulaceae; oBcssHMIIa KpacHas
Festuca rubra L., Poaceae (comepsxanue 3010Ta — 95,05 MT/T 307161);
KYKypy3a oObIKHOBeHHasi Zea mays L., Poaceae (comepzkaHue 30J10-
Ta — 60 /T 307161); auenus weakosas Phacelia sericea (Graham) A.
Gray; Buabl xkumoJjioctu Lonicera L., Caprifoliaceae. B sumeHe v ibHe
30JI0TO BBISIBJISIETCSI TOJIBKO B KOPHSIX B KoaudecTBe 14—22 MKr/Kr
CyXolt Macchl. B 1IMIIIKax 11 U COCHBI, pacTyIIUX Ha MOYBaX C COAEP-
>kanuem 3oiiota 0,00002%, ero KoHIieHTpalms Bo3pacraet B 50 pas.

IlnaHoreHHBIE pacTeHMs CIIOCOOHBI HAKAILUIMBATh 30JI0TO B KO-
JunuecTtBe 6osee 10 Mr/Kr cyxoii Macchl. ITpu 3ToM BOgOpOCIu MO-
IYT IIpeBpalllaTh pacTBOPUMOE 30JIOTO B METAJUIMYSCKYIO (hOopMmy,
00pa3ysl Ha TTOBEPXHOCTHU «30J0TOMN MaHLIUPb».

DKcrepuMeHTaabHble ucciienoBaHns Ha COJIOBLEBCKOM 30JI0TO-
MJaTUHOBOM pocchimHOM MecTtopoxaeHuu (AmypHWHA JIBO PAH)
MoKazaJju, 4TO B IpeiesiaXx pyaIHMKa KJIeBep U JarmyaTKa XOpoIo aK-
KyMYJIMPYIOT 30JI0TO, CKeplla — OCMUI1, B 3Bepo00e, KIEBEPE 1 OMIy-
BaHYMKE HaKaIJIMBaeTCs pyTeHMii. B Jecax, mpou3pacTalolinx Hal
PYAHBIMU TeJaMU, (POPMUPYIOTCS OMOreOXMMUYECKUE aHOMAJIUU,
OTMepIasi pacCTUTEIbHAS Macca B KOTOPBIX COOEPXKUT «yparaHHOe»
KOJIMYECTBO IparMeTauioB (B TPyXe THUJIBIX THEeH OOHapyKeHOo ca-
MopoxHoe 3050T1o (200 MT/T), conn cepedpa (10 3 KT/T) M TUIaTUHEI
(5r/1)) [13].

OnHUM M3 SIPKUX OMOTCOXMMHYECKUX WHAUKATOPOB IIPU IIO-
HMCKaX MECTOPOXIACHMI 30y10Ta siBisieTcst Oepe3a (Betula sp.). [as
ompeaesIieHUsT COAePKaHUS 30J0Ta UCITOIb3yeTCsl He TOJIbKO 3014,
HO M 0epe30BbIil COK, KOTOPHBI JOCTAaTOYHO MPOCT B aHATUTUYIEC-
CKOi1 00paboTKe, TaK KaK IPeaCcTaBIsieT COOOM IPUPOIHBINA pac-
TBOP, B KOTOPOM COJIep>KaHNE METAJLJIOB OIIpeaessieTCsl (GPU3UKO-X1 -
MUYECKUMHU MeToAaMM 0e3 BCSKOI IIpeIBapUTeIbHOM OATOTOBKU.
DTOT MeToA MOMCKa 30JI0Ta MPOBEPSIJICS HAa OMHOM U3 KOPEHHBIX
30JIOTOPYAHBIX MeCTOPOXIeHUI B 3anmagHoM 3aobaiikaibe [13]. ITo-
JIy9eHHBIC Pe3yJIbTaThl MOATBEPAMIM BO3MOXHOCTD €TI0 UCITOJIh30-
BaHUsI Ha TIPAKTHUKE.

YronbHble MeCcTOpOXIeHUSI 3a0aiiKaabCKOTO pernoHa 0a3upyoT-
Csl Ha OTJIOKEHMSIX TYPIMHCKOM, KYTUHCKOM CBUT U UX KOPPEJISIII-
OHHBIX aHanorax. IlameoHTonornyeckue (GpIOPUCTUUESCKUE OCTaT-
KM, CJaramlire yroJbHBIe MacChl 9TUX 00pa30BaHUIA TIpeICcTaBie-
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HEI cienytommMu pogamu: Equisetum sp. (xBomm), Coniopteris sp.,
Cladophlebis sp. (manopotHuku), Czekanowskia sp., Pseudolarix sp.
(xBoliHbIe), Neozamites sp., Birisia sp. (1UcTBeHHbIE) U Ap., SIBJISI-
oIIKUXcs (haKTUYECKU MPEAKOBBIMU (pOpMaMU HBIHEIITHUX 30J10TO-
(GUABHBIX pacTeHuit [4].

HeocmopuMma ¢BSI3b 3TOM OMOTHI ¢ ByakKaHU3MOM. OTHUM H3
HauboJiee BaKHbIX (DAKTOPOB YIJICHAKOILJICHUS, UMEIOIIUX IIUPO-
KO€ pacnpocTpaHeHHE Ha TeppUTOpUHr 3abaiiKaabCKOTo Kpasi, 0CO-
OEHHO ero I0ro-BOCTOUYHOI YacTH, SIBJsIeTCs (paKTOp CUHXPOHHOIO
ByJIKaHM3Ma. DMOXU BYJKaHMU3Ma U yrjaeoOopa3oBaHUS B UCTOPUU
3eMiIi 3aKOHOMEPHO uepeayioTcs. ByikaHusm co3gaer diaromnpu-
SITHbIE OMOT€HHbBIE 1 AOMOTEHHbIE YCIOBUS JIJI81 TTOCIEAYIOIIETO Ha-
KOTIJIEHUS 1 KOHCEPBUPOBAHUSI paCTUTEIbHOU Macchl. CBsI3b yriie-
HaKOIUICHUSI C BYJKAaHU3MOM HEOJHOKpPATHO paccMaTpuBalach B
pane nyonukanuit Bana (1973), Kenunckoro, Kopuet (1995), Ce-
nbIx (2005) u op. [6, 9].

B paspesax ocagouyHbIX MOPOJ, clararliux 3a0alikajibCKue yr-
JICHOCHBbIE 0acceifHbl, YaCTO OTMEYaeTCs HaJIMUYMe NMUPOKIACTUKU
(nemioBbie Tydbl, TYDGUTHI, 00J0MKHU MeM3). OOpa3oBaHUS YIOJb-
HBIX [TaYeK YePeayIOTCs C IIacCTaMU, CJIOKEHHBIMU BYyJIKAHUYECKUM
MerUIoM, MHOTAA TTpeoOpa30BaHHBIM B, TaK Ha3bIBaeMbIE, BYJIKAHO-
TeHHbIE TOHIITEMHBI MJIX OPTOTOHIUTEHHEI [1].

ITepronuyeckue BbIOPOCHI MNEMIOB MPU BYJIKAHUYECKUX U3BEP-
JKEHUSIX, TMPKYJISLUS M0 pa3jioMaM TUAPOTEPM U MOA3EMHbBIX BOJ,
o0oralleHHbIX MUKPO3JIeMEHTaMU, CTUMYJMPOBAIX POCT pacCTCHUM,
MX MECTHBI TMTaHTU3M, a TaKXKe CIOCOOCTBOBaJIM HAKOIJIEHUIO
30J10Ta B PaCTUTEJIbHbIX KJIETKAaX.

2. DHAOreHHasl aKTUBHOCTb B BUJE BYJIKAHUUYECKUX DKCIJIO3UIA,
XKepJIoBbIX (hanuii, popMupoBaHus TyHOB U TY(POreHHO-0CATOUHbBIX
oOpa3oBaHMII HAOJIOJAETCSI BO MHOTUX YIVIECHOCHBIX BIaJuHax 3a-
0ailkaJIbCKOro peruoHa HauMHasi Co CPEAHEIOPCKOTO BPEMEHU U 3a-
KaH4uBas mo3aHeMeaoBbIM. [TposiBneHus marMmaTu3Ma B 3abaiika-
JIbeé MHOTOUYMCJIEHHbI M pa3HOOpPa3HbI, 10 BPEMEHU OHU OTHOCSTCS
K BIT0XaM Me3030s1 1 KaitH030s1, MPEeALIeCTBYS 2IToXaM 00pa30oBaHUsI
YTOJBbHBIX (hopMalinii. Hanbonee MHTEHCUBHBIE TTPOSIBICHUS BYJI-
KaHM3Ma M MarMaTu3Ma MpUypoUYeHBI K paHHEMY Me303010 (Tpuac,
paHHsIsI, YaCTUYHO CPEeAHsIs 10pa), 9TO HAIIIO OTPakEHUE B COCTa-
BE BYJIKAHOT€HHBIX U BYJKAHOT€HHO-OCAIOYHbIX CBUT (TAMUPCKOI,
LaraH-XyHTEMCKOM, MUeTYHCKOM, YIMHCKON, XapIOJATMHCKOMI U Jp.).
[TpocTpaHcTBEeHHAsI TPUYPOYEHHOCTh BYJIKAHOT€HHBIX M1 MarMaTH-
YyeCcKMX 00pa30oBaHU OOBIYHO CBsI3aHa C 30HAMU IJTYOMHHBIX U pe-
TMOHAJbHBIX PA3JIOMOB.
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Me3030iCKUI1 MarMaTu3M TT034HEN I0pbl 1 paHHETO MeJia 3aBep-
IIUJICS M3IUSHIEM OCHOBHBIX 3¢ ¢y3UBOB, MPUYPOUYCHHBIX K BITa-
guHaMm 3anagHoro u lleHTpanbHoro 3abaiikanbs. bazanstel (10—
20 M) 0Opa3yIoT MPOCIOU Y TOPU3OHTHI, PeKe TaKU U XKUJIbI Cpeau
TOP(MSIHBIX U OYPOYTOJbHBIX OTIOXKEHUM, TAe TMPEAIOJI0XUTEIbHO
MIPOMCXOAMJIa COPOILMS 3070Ta M3 BYJIKAHOTEHHBIX THAPOTEPM.
Burocopb1ius 3010Ta YIJIMCTHIMU TIPOCIOSIMUA OCYIIECTBIISIACH KaK
B XKUIKOM, TaK U B TBepmoil ¢azax. OpraHmueckoe BEIIeCTBO IpU
3TOM BHIIIOJIHSII0 GYHKINMY IIPOAYIIeHTa JIMTAaHIOB [IJIsI OpraHO-Me-
Ta/IMYECKUX KOMILIEKCOB.

B mpenenax KoHTypa 30HBI TIPOMBIILIEHHOTO OPYASCHEHUS CO-
JepKaHue 30JI0Ta BO3pacTaeT B MECTaX CTHIKOBKM C YTJIUCTBIMU
npociosamu 6onee ueM B 20 pa3 (baneiickoe 3010TOpyaIHOE MECTO-
poxaeHue) [4]. UMeHHO yTJIMCThIE TTPOCIOU SIBJISLIMCh OMOCOPOEH-
TaMM ¥ KOHIIEHTpaTOpaMU IMOCTYIalomero ¢ ¢GJouaaMu 30J0Ta.
VYBelnueHne KOHILEHTPALMU KUJIbHOTO 30J10Ta HA0I101a710Ch KaK
MIPU BXOME KWJIbI B YTOJBbHBIN MPOCIIOi, TaK U Ha BBIXOJE, YTO MO-
KET CBUACTEIbCTBOBATH O BTOPMUYHOM BBEIHOCE CKOHILIECHTPUPOBAH-
HOT'O 30JI10Ta BHOBH MOCTYIAIOMIMMU (IIOUIHBIMUA pPAaCcTBOPAMMU.
B Buay Toro, 4to mist 30ji0Ta MUTpUpYIoIre (GopMbl 00paTUMBI,
OHO MOXET HEOTHOKpPATHO BBIIIaIaTh M3 PacCTBOPOB B CaMOPOII-
HOE COCTOSTHHE, a IIPY BOBHUKHOBEHUH YCIOBUM IIJISI pACTBOPESHMS
BHOBB IIEPEXOIUTD B pACTBOP U MEPEHOCUTHCS TUAPOTEPMaATbHBIMU
norokaMu. PacTBopeHure U HOBOe ocakieHUe 30JI0Ta 00yCIaBIv-
BaeT ero yKpyrnHeHue.

3. ITpouecchl murpauyu (MHGUIBTPALIMN) U KOHLIEHTPUPOBAHUS
30JI0Ta M0JI3¢MHBIMY BogaMU (DOpPMUPOBaIUCh Ha TOpdhsiHOI (Oypo-
YIOJIbHOIT) CTaaAuu YyIieo0pa3oBaHuUs MpU JUareHe3e OpraHM4eckoro
BellleCTBa, IMPU 3TOM OpraHUYECKoe BEeIeCTBO TOp(da BHICTYIIAIO B
KadyecTBEe TeOXMMHUYECKOTO Oapbepa, KOHIEHTPUPYIOIIETO 30JI0TO
B BHUJE OpraHO-MeTaJlINYeCKX KOoMILIeKcoB. B 3abaiikanbe, Kak
MpaBWIO, 3TO HAOIIOOAETCS B paiilOHAaX, IIe OMHOBPEMEHHO Pa3BUTHI
KOpPEHHbIE 30JI0TOPYIHbIC IIPOSBICHUS U IIPUCYTCTBYIOT HU3MHHbIC
0osora. [YMUHOBBIE KUCIOTHI U HETUApoan3yeMas (ppakiiys opra-
HUUYECKOTO BeIleCTBa COpOMPOBAIN MOHBI 30JI0Ta, MPEIIOJIOXU-
TeJIbHO 00pa3ysl OpraHO-MeTaTnIeCcKue (POpPMBI.

CorpynHukamMu MHCTUTYTa reojIoTUM W IIPUPOIOIIOIb30BaHMS
JABO PAH H.I. Kyumosoii, JI.M. I1aBnoBoii, A.Il. COpOKUHBIM U
Ip. ObUIY IIPOM3BEACHBI 9KCIIEpUMEHTAaIbHbBIC UCCIEI0OBaHUS, T10-
Ka3aBIllie OCHOBHBIC 3aKOHOMEPHOCTU KOHILIEHTPUPOBAHUS U pac-
npeaeseHusT 30J10Ta B TYMUHOBBIX KMCJIOTaXx U OpTraHUYECKOM Be-
1IECTBE HEeTUApoan3yeMoro octarka Topda. McciengoBaHus rpyri-
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ITOBOTO cocTaBa Topda IMoKa3aan, YTO OCHOBHBIM KOHIIEHTPATOPOM
W HOCHUTEJIEM 30JI0Ta B TOP(MSIHOI 3aJeXM SIBIISIFOTCSI TYMHUHOBBIC
KUCJIOTHI, HakarmBatone 1o 70% ot ero o0Iero coiaepxxaHusl.
HerunponusyeMast 4acTb OpraHUYECKOro BelllecTBa Topda MeHee
AKTMBHO KOHIEHTPUPYET MOHHOE 30J10TO — 10 30% OT ero o0I1Iero
comepkaHus. MakcuMaabHOE KOJIUYECTBO METAJlJIa COACPKUTCS B
cpeaHeid yactu npoduiisi ToppsSTHOU 3aeku B BUAE OpraHOMUHE-
PaTBbHBIX KOMITJIEKCOB WJIM HAHOYACTHUIL 3JIEMEHTHOI'O 30J10Ta C 10~
cleayomuM (opMUpOBaHUEM IIJIEHOK U PBIXJIbIX arperatoB [11].

4. bakTepuu U3BECTHHI CBOEH CIIOCOOHOCTBIO ITIEPEBOIUTH METal-
JIBI U3 TOKCUYHOTO paCTBOPEHHOI'O COCTOSIHUS B O€30MacHOe TBEP-
noe. Takum o0pa3zoM, HEKOTOPbIE BUAbI 0AKTEPUL KOHLIEHTPUPYIOT
30Ji0To. JIBa Buaa mukpoopraHuaMoB Cupriavidus metallidurans u
Delftia acidovarans ycTaHOBJIEHbI B TOHKMX TIJIEHKAX Ha IMMOBEPXHO-
CTH 30JIOTHIX OTJIOXKEHUI B aBCTPAIUIACKUX 30JIOTOHOCHBIX IITAXTaX
okojo 10 net Hazag [14]. Ha cerogHsIHMI feHb OHU OOHAPYXKEHbI
He TOJIbKO Ha 30JI0T€, HO U B MMoYBe, TophsIHHUKAX U B Boae. [lep-
BBII BUJ OCaxKIaeT 30JI0TO U3 PacTBOpaA M HAKaIJIMBAeT €ro B BUIE
HaHOYACTUI] BHYTPHU KJIETKH, a BTOPOI — 3a ITpeaesiaMi KJIIeTOYHOMI
000109KM, 00pa3ysi, TaKUM 00pa3oM, BTOPUUHBIC OTJIOXKECHMS 30-
JIoTa. 3alIUTy OT MOHOB 30JI0Ta OaKTepUsM 00eCcIieunBaeT CIICIIM -
albHbIN O0enoK — aenbdTudakTuH (delftibactin). MukpoopraHuszm
BBIZIEJISIET €T0 B OKPYXKAIOIIYIO CPedy, KOTAa «4yBCTBYET» IIPUCYT-
CTBHE MOHOB 30Ji0Ta. belok BoccTaHaBAMBAET MOHBI 10 MeTaJlIn-
YeCKOTI0 30JI0Ta, KOTOPOe COOMpaeTcsl B HAHOYACTHUIIHI pa3MepamMu
25—50 um. ITo Mepe pocTa 6akTeprur BOKPYT Hee 00pa3yroTcs «ova-
ru» 30J10Ta. MUHepanu3amnus 30J10Ta o1 neficTBUeM el TUOaK-
THHA U3 HEUTPaJIbHOIO BOZHOIO pacTBOpa IIpy KOMHATHOI TeMIIe-
paType TPOUCXOIUT 32 CYUMTAHbIC CEKYHIbI.

Ischiadicus metallidurans Takke crmocoOHa HaKaruIMBaTh TOKCHUY-
HbIe MOHBI 30JI0TA B CBOMX KJIeTKaX. MeTautmieckoe 30JI10TO, KaK 13-
BECTHO, XUMUYECKHN HEaKTUBHO, B OTJIMYME OT MOHOB 30J10Ta. J1J1s1 3a-
IIUTHI OaKTePUU BEIPAOOTAIM CUCTEMY JeTOKCUKAIINI CPEIbl — MOHBI
30JI0Ta IIePEeBOASITCS UMH B Oe30I1acHbIe HAHOYACTUIIBI 30JI0TA.

TuoHoBBIE OaKTepUU IIMPOKO paclpocTpaHeHbI B mpupoae. OHU
00MTAIOT B BOoAOeMax, MOYBaX, YrOJbHBIX U 30JI0TOPYAHBIX MECTO-
pOXIEHUSIX. B yCIOBUSIX €CTECTBEHHOTO 3aJicTaHWsI aKTMBHOCTH
THOHOBBIX OAKTEepUIi CIePXKUBACTCS OTCYTCTBUEM Kuciaoponaa. [1pu
BCTYIUICHUM B KOHTAKT C BO3IYXOM B HUX Pa3BUBAIOTCSI MUKPOOUO-
JIOTUYECKME IPOLECCHI, IPUBOISIINE K BhIIIICIaUYMBAHIIO METAJLIOB.

B HacTosiiee Bpemst ucciaeayercs BO3MOXKHOCTb UCTIOJIb30BaHUS
b6axtepuii Bacillus cereus kKak MHAMKATOpPa 30JI0TOHOCHOCTH y4acT-
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KOB cyinu. B mouBe, 60raToi 3010TBHIM TTECKOM, YUCIIEHHOCTDb 3TUX
OaKkTepHii CyIIIeCTBEHHO YBEINIMBACTCS.

OnHolt 13 HanboJiee aKTUBHBIX IO OTHOLICHMIO K 30JI0TY TPyII-
Mol O0akTepuil SIBIASETCS Pa3HOBUIHOCTh, OTHOCSIIASICS K POIY
Aeromonas. PacTBopeHMe 30710Ta UMU OCYILIECTBISIETCSI B HECKOJIb-
KO 3TanoB (cKkpwiTas ¢aza, ¢a3a HapacTaHUS UHTEHCUBHOCTHU, CTa-
ounbHas ¢aza). [IpumepHO yepe3 rogq MHTEHCUBHOCTh KOHLIEHTPU -
pPOBaHUS CHIZKAETCS U OaKTepUU pa3pyIlIaloTCs OOBITHBIMUA MUKPO-
opraHu3MaMU, OCTaBJIsIsl MOce cebsl YaCTUYKM HaHo3oJ0Ta [14].

B NT'UM nipoBOAMINCH 9KCIIEPUMEHTHI 110 0AKTEPUATIBHOMY BbI-
1IeJJaYMBaHUIO 30J10Ta U3 Py Pa3IMYHBIX MEeCTOpOXaeHU. M3yueH
COCTaB PYTHUIHBIX BOI U TIOPOJI C HEIBbIO TTOYyIeHUsI KYyIbTYp, CITO-
COOHBIX MHTEHCH(UIIMPOBATh MPOIIECC BBINICIAYMBAHUS 30JI0TA.
B pesynbrare ycraHOBIEHBI Ceaylole MUKpoopraHusmsbl: Bacillus,
Bacterium, Chromobacterium, Pseudomonas, Micrococcus, Sarcina,
Thiobacillus. ITokazaHo, 4TO B IPUCYTCTBUU ITPOAYKTOB METa0OIN3-
Ma OakTepuil BbIlIeJTauyMBaHME MpOTeKaeT ObicTpee (B 2—4 pasza).
Elie 6osbliiasi pacCTBOPUMOCTD 30J10Ta MOXKET ObITb JOCTUTHYTA Iy~
TeM pa3pylIeHUs] KIETOYHBIX 000104YeK pa3InUYHBIMUA peareHTaMu
(mo 10—18 mr/m) [10].

Takum oOpa3om, 3amauym M3yYeHUsT OJJaTOPOIHBIX METAJJIOB B
yriasix 3abalikalibsl CBOASTCS K clieaytolieMy: 1) mpoBeaeHUe peBU-
3MOHHO-0MPOOOBATEIBCKUX PAOOT HA YTOJIbHBIX MECTOPOXKICHUSIX
Kpas IS BBISIBJeHHE 3aKOHOMEPHOCTEM pa3MellleHUsT 0Jaropo-
HBIX METaJUIOB; 2) TIPOBEASHNE NCCIIeNOBaHMI, HallpaBJIeHHBIX Ha
BBISICHEeHUEe (hOpM HAXOXIEHUsI OJIarOPOIHBIX METAaJIOB B YIJISIX,
MX CBSI3€M C OPraHMYECKONl M MUHEPaJIbHOM COCTaBJISIOIINMM,
30JIbHOCTBIO JJIs1 PELIEHUST TeHeTUUYECKMX U TEXHOJIOTNUYECKUX BO-
MpocoB; 3) MpoBeIeHUE TeXHOJIOTUUYECKUX UCIBITAHUN MO U3BJIE-
YEeHUWIO 30JI0Ta U3 yIJIel Ha TEPPUTOPUM PETHUOHA.

CIIMCOK JIUTEPATYPBI

1. Aomakun JI. A. JInToreHeTMIECKNE MHAWKATOPHI TOHIITEIHOB // JIn-
TOJIOTMSI U TT0JIe3HbIe uckomaembie. — 2001. — Ne 1. — C. 26—36.

2. Apoyzoe C. U., Puxeanoe JI.I1., Jlesuykuii B. M. 3o1noto B yrasx Cu-
oupu / 3omoto Cubupu u JansHero Boctoka. — Yiman-¥Yme: BHII CO PAH,
2004. — C. 16—18.

3. Apbyzoe C. U., Puxeanoe JI. Il., Macaos C. I'. u dp. AHOMaIbHbIEe KOH-
IIEHTPAIINU 30JI0Ta B OYPHIX YIJISIX U TOpdax FOro-BOCTOYHOM YacTh 3amaj-
Ho-Cubupckoit mnutsl // WM3Bectusi TOMCKOTO MOJUTEXHUYECKOTO YHU-
Bepcureta. — 2004. — T. 307. — Ne 7. — C. 25-30.

4. bapabaweéa E.E. OcHOBbI HaydHOTO MPOTHO3UPOBAHUS 30JI0TO-
PYIHBIX MecTopoxXaeHult 3abdaiikanbeckoro kpas. — Yura: 3a6ly, 2013. —
185 c.

201



5. bapanosa H. H., Bapwan I'. M., Bearoxanosa T. K. KomriekcooOpasyio-
11IMe CBOMCTBA MPUPOJHBIX OPraHUYECKUX BEIIECTB U UX POJIb B TEHE3MCE 30-
JIOTOPYIHBIX MecToposkaeHutt // Teoxumust. — 1991. — Ne 12. — C. 1799—1803.

6. Ban A. B. BynkanusMm u yriaeHakoruienue / Bornpocs! auronorun Cu-
oupu. — HoBocubupck, 1973. — C 14-21.

7. Bapwan I'. M., Bearoxanosa T. K., Koweesa U. 5. [eoxumuueckast poJib
TYMYCOBBIX KMCJIOT B MUTpallUu 3jieMeHTOB / [YMUHOBBIE BelllecTBa B OO~
cdepe / IMona pen. 1.C. Opnosa. — M.: Hayka, 1993. — C. 97—117.

8. Bapwan I'. M., Beaoxanosa T. K., Koweesa U. 4. u dp. O KOHLETPUPO-
BaHUM OJIAarOPOJHBIX METAJIOB YIJIEPOAUCTBIM BelllecTBOM mopon // Teo-
xuMust. — 1994, — Ne 6. — C. 814—823.

9. XKeaunckuiit B. M., Kopnem B. H. Me30301icK1il ByJIKAaHU3M U (HOpMU-
POBHME MOIIHBIX YrOJAbHBIX I1acTOB B FOxHOI AkyTun / Teonorust yrojb-
HbIX MecTopoxaeHuii. — EkatepunOypr: YI'TTA, 1995. — C. 124—135.

10. Koncmanmunoe M. M. BuoreHHoe KOHIEHTpUpOBaHUE 30i0Ta //
Pyner u Mmetamibl. — 2005. — Ne 6. — C. 69—74.

11. Kyumosa H. I'., I[lagnrosa JI. M., Copokun A. I1. u dp. DkcriepuMeHTaIb-
HOE MOJIEJTUPOBAHUE TTPOIECCOB KOHIIEHTPUPOBAaHUS 30JI0Ta B Topdax //
Jurocdepa. — 2011. — Ne 4. — C. 131-136.

12. Kyzomunoix B. M., Copoxun A. II. Murpanusi 1 HakoOIJIEHUE 30JI0Ta
TIpu TUTIepreHHBIX Tiporteccax // BectHuk JIBO PAH. — 2004. — Ne 2. —
C. 113—119.

13. Hapxenion JI. D., Opuyepos B. @. KoMIIeKCHOE UCTTOTL30BaHKE C-
Konaembix yriei. — Yura: [Touck, 2000. — 270 c.

14.Chad W. Johnston, Morgan A. Wyatt, Xiang Li, Ashraf Ibrahim, Jeremiah
Shuster, Gordon Southam & Nathan A. Magarvey. Gold biomineralization by
a metallophore from a gold-associated microbe // Nature Chemical Biology.
Published online 03 February 2013. Doi:10.1038/nchembio.1179.

KOPOTKO OB ABTOPAX
bapabawesa Enena Eseenvesna' — KaHIMIAT T€OJOTO-MHHEPATOTMICCKUX
Hayk, JIOLIeHT, e-mail: barabasheva@mail.ru,
bpvinésa Mapuna Cepeeesna' — aciipaHT,
! 3abaiikaabCKUII TOCyIapCTBEHHBIN YHUBEPCUTET.

Gornyy informatsionno-analiticheskiy byulleten’. 2016. No. 9, pp. 194-203.
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ON THE QUESTION OF FORMS CONCENTRATING
OF GOLD COALS FOR EXAMPLE
TRANSBAIKAL COALFIELDS

One of the main issues of development of coal deposits of the Transbaikal Territory is
the issue of integrated development of deposits, which include the extraction from coals of
precious metals (gold, silver and platinum). The concentration value of gold in coals provides
an opportunity to consider the Transbaikal territory as the object for carry out the revision-
testing works on the gold to identify local areas for evaluation and passing extraction(at pre-
sent such work in the region is not carries out). Determination of forms of occurrence of gold
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in coals have important to identify the conditions of its accumulation, the identification of
patterns finding of gold in the coal fields, its behavior during processing of coals, as well as
for effective methods of gold extraction from coals. The concentration of gold coals occurred
in stages and cycles, at the same time have been arise the following processes: 1) concentra-
tion of gold during life of in certain types of plants included in coalified mass; 2) sorption of
gold from volcanogenic hydrotherms masses of peat and coal at the stage formation of coal;
3) infiltration of the gold from nearest ore occurrences and its filtrational accumulation on
geochemical barriers of the coal; 4) bacterial accumulation of gold in the coals. The tasks
of studying the noble metals in the coals of Transbaikalia are reduces to carry out works of
the revision-testing for detection regularities of placement of noble metals, studies aimed at
clarifying the forms of existence noble metals in the coals and their bond with organic and
mineral components.

Key words: biosorption of gold, the concentration of gold in the coals, concentration of
gold in the during life of plants, sorption of hydrothermal gold in mass of lignite, infiltration of
gold, bacterial accumulation of gold in the coals.
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