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YIK 553.065

CoBpemeHHBE THIPOTEPMBI H Munepajoobpasopanme. M., «Hayka», 1977 r.
CGOpHMK COAEPIKHT OPHIHHANbHLIC MaTepHalbl, NOJAYUeHHbe B pesyJibTare H3y-
QeHHS MeTATTOHOCHBIX THaporepM Kamuarkm, Kyprabckux ocTposoB, Yesexena H
MPOLECCOB MHHEpanooOpasoBanus, OOYC/OBJICHHBIX STHMH ragporepmamu. PaGoTa
COCTOHMT M3 4eThpex uacTeii. B mepsoii yacTi paccMaTpHBaiOTC: 0COOEHHOCTH COCTaBa
# MeTAJJOHOCHOCTH THApOTepM. BTopas mocBsiiieHa BCECTOPOHHEH XapaKTepHCTHKe
HOBOOOPA30BAHHBIX PY/HBIX MHHEPAIOB BYIKaHOB Y3oH — Meniencesa, a TaKie
M3HKO-XHMHUECKHM YCJIOBHSM COBDEMEHHOTO MHHePalo0GpasoBanks. B Ttperbeii
YACTH OCBElLAOTCs (PHIHKO-XHMHUYECKHe OCOGRHHOCTH H SHepreTHYecKHe SPderTsl B3a-
UMOZEHCTBHS! THIPOTEPM C BYJKAHOrGHHBIMH Topojiami. B ueTBeproii xapaKTepH3yIOT-
5 0COGEHHOCTH MHHE ATOTHE CyGCOBPEMEHHBIX M MOJIOJILIX PYAONpOsBIEHHH B paionax
AKTHBHO JICHCTBYIOUIHX THAPOTEPMATbHBIX CHCTEM H aKTHBHOTO BYyJIKaHH3Ma.

OTBeTCTBEHHEI pefakTop
JI. M. JIEBEJEB
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IMPEAMC/IOBHE

COOpPHHK MOCBSALLEH BONPOCAM COBPEMEHHOTO THAPOTePMalbHOTO
munepanooGpasoBanus Kamuarku, Kypuabckux octpoor n HenekeHa.
On cocTaBJed 110 pe3yJbTaTaM HCCIelOBaHMI B 3TOH o6nacTd, mony-
yeunsiM cotpyannkamn MTEM AH CCCP B coapykectBe ¢ paGoTHH-
KaMH TeppHTOPHAJBHLIX OpraHM3allMii, 3a nocienHue 5 Jer.

3aKOHOMEPHOCTH IPOILeCCOB MHHEpPaloo0pa30BaHHA He MOTYT pe-
maThes H30JHPOBAHHO, BHE CBSI3H C H3YUeHHEM caMHX MHHepasoobpa-
3YIOIHX PacTBOPOB, (€3 3HAHUA HX (PUSHKO-XHMHYECKHX IapaMeTpoB,
Ge3 nHopMaHH 0 GopMax HAaXOXIEHHS PYIAHBIX KOMIOHEHTOB B pacT-
Bopax. IToatomy B NPOBOAMBIUMXCS HCC/ELOBAHHAX H3BECTHOE BHHMA-
HHEe OTBOAHJIOCH H3YYEHHIO XUMH3Ma THAPOTEPM H HccaeloBaHHAM (opM
MHTPAIMH OTAeNbHEIX 3JeMeHTOB. ITpMHUHNMANbHO BaKHBLIMH SABJA-
JIHCh 3KCHEepHMeHTaNbHble (PH3HKO-XMMHYECKHe HCCJae/loBAHHSI MeTal-
JIOHOCHBIX THAPOTEPM Kaslbjephl ¥30Ha, MOCBAIIEHHbIE H3YUeHHIO HOPM
HAXOMK/JEHHS MEILIbIKA H YCIOBHI 06pa30BaHHMSl COBPEMEHHBIX CYJb-
(GuIOB MBbILIbAKA, TeM GoJiee UTO B HACTOsIIEe BpPeMsl CJOKHJIHCH NpO-
THBOPEUHBhIE MPEACTaBAeHUs O hOpPMaX mepeHoca MblllbiKa B TepMallb-
HBIX PacTBOpaX ¥Y30HA M MeXaHHU3Ma OTJIOXKeHHH ero cynbpunos. Kpome
TOTO, B COOPHHKE NPHBOAATCSA JdaHHbLIE MHOTOJETHHX HaOJI0JeHHH 1o
H3MEHEHHIO YPOBHEH KOHUEHTPaLHH XadbKO(pHJABHEIX 3J€MEHTOB BO
BpeMeHH I/ YeJeKeHCKHX TepMajslbHblX PaccosioB H THAPOTepM BYJiKa-
Ha MenjeneeBa, aHaJU3HPYIOTCA CBSA3H 3THX H3MeHeHHH ¢ MposBJe-
HUSIMH CeHCMHYECKOH aKTHBHOCTH B yKasaHHbIX paiionax. s UYeme-
KEHCKOH CHCTeMBl HaMeuaeTcsi IHUKJAMYHOCTL B H3MEHEHMHM KOHLeHTpa-
M yKasaHHBIX a7eMeHTOB ¢ nepuoiom B 10,5—I11 ner.

Bonbmoe BHuManune B cOOpPHHKE YIeNseTcs XapaKTePHCTHKE COB-
DeMeHHBIX MuHepasoB M pyA. Cienyer OTMETHTb, 4TO, HECMOTps Ha
3HAYUTENbHBIH 00beM NyGaAHKALWH, NOCBALEHHLIX COBPEMEHHBIM THI-
poTepMaJibHBLIM npoueccaM, HHGOPMalHA O HOBOOOPA3OBAHHBIX MHHE-
panbHbIX (azaX Kpailie cKyIHa. 3T0 CHpPaBelJHBO,H B OTHOIIEHHH
Y30HCKOH THAPOTEPMANBHOH CHCTEMBI, MJS1 KOTOPOil B HaCTOALIEM
cOOpHHKE NpPUBOAATCSA OOCTOSITEJbHblE ONHCAHHS HOBOOOPA3OBAHHHIX
PYAHBIX MHHepasoB. B H3BecTHOH cTeneHH 3TO OTHOCHTCA H K COBpe-
MEeHHBIM PyAaM ByJKaHa MeHJeneeBa, B KOTOPBIX YCTAHOBJIEHbBI HOBBIE,
panee HeH3BeCTHbLIE, TeHeTHUECKHe THIIB 3THX PYL H OXapaKTepH30BaHbl
MHOTHE, B TOM UHC/e 0 00HAPYXKEeHHbIe JHIIb B NOCJHelHHe IOkl pyAHbIe
MHHEpaJIbI .



M3BecTHBI HHTEPEC TNPEeICTaBJAT MOJOJABE PYIAONPOABICHHS,
JI0KAJH30BaHHbIE B paiioHax IeHCTBYIONHX THAPOTEPM H aKTHBHOIO
ByJaKaHH3Ma. [IJs1 psiia NOAOGHBIX PYAONpPOSABJIEHHH YCTAHOBJEHBI PS-
Mble TeHeTHYeCKHe CBS3H C HbIHE IeHCTBYIOLWHMH THIPOTEPMAaJ/IbHBIMH
cucTemami. JIpyrue npHypoueHH K pafioHaM HeJaBHO yraciueil THAapo-
TepMaJibHOH JeATeJbHOCTH. XapaKTepHbM NPHMEPOM MNePBbIX SBJIA-
YOTCSL PYAONPOSIBIEHHs] OKCHXJIOPH/IOB CBHHIA H MeIH, UIHPOKO PasBH-
Thie B npegenax YenaekeHcKoil aHTHKIHHANIBHON CTPYKTYphl. XapakTep-
HOH 0COGEHHOCTBIO 3THX PYAONPOSBIEHHH fABJIfAETCS NPHYPOYEHHOCTH
HX K NaJe0pyca0BbIM (alHsM, UIIHPOKO DPasBHTHIX Ha CKJOHAX aHTH-
K/IHHA/JIH H OTYETIHBO GHKCHPYIOMHX OUar pasrpy3KH B ee 0ceBOi YaCTH.
VHTepecHbI B 5TOM IJIaHe MeHO-LHHKOBBIE PYIONPOSBIEHHS Ha 0. Y Pyl
(Kypunbckue ocTpoBa), NpHypOUeHHEIE K TPEUIHHHBIM 30HaM (H/IbTPa-
UHH COBPEMEHHBIX XJOPHIHO-HATPHEBBIX THIPOTEPM.

[IpuMepoM pyaonposiBieHHil B 06/acTX HelaBHO yraciiuedl THIPO-
TepMaJibHOM JesiTeJIBHOCTH SBJseTCs MOJIOJ0e, YeTBEPTHYHOIO BO3pacra
MbIIIbSKOBO-NOJTHMETAJIINYecKOe OpyleHeHHe B paiione p. Osepnoii
#a o. [ymury (Kypuasckue octpoBa). OHO HHTEPECHO B aclieKTe CpaB-
HHTEJIbHOTO H3yUYeHHS COBMECTHO C COBPeMEHHBIMH DPYA006pa3ylOllHMH
THApoTepMaMH Y30HCKOH cuctemsl. Ho 3To mporpamma Ha Gyayliee.
B cGopuuKe mpHBejeHa JHIIb NPelBapuTeabHas HHPOPMALHA O Xapak-
Tepe pYyIONpPOsIBIEHHH H OCOOEHHOCTAX COCTaBa OCHOBHBIX PYIHBIX
MHUHepaJoB.

B wusBecTHOil Mepe B COOPHHKE OTpPaKeHbl HEKOTOpbIe CTOPOHBI
B3aUMOJEHCTBHS THAPOTEPM € TOPHBIMH TMopojaamu. THmHsauus Mpo-
1[eCCOB THAPOTEPMATBHOTO H3MeHEeHHsl BYJIKaHHYECKHX CTEKOJ, HeCOM-
HeHHO, HMeeT BaXKHOe 3HauyeHHe, NOCKOJNbKY O0/bllasi 4acTh aKTHBHO
JelCTBYIOIMX THAPOTEPMaJbHBLIX CHCTeM NPHYpOYeHa K BYJKaHHYe-
CKHM pafioHaM H TpOsBJsETCS B cpele ByJAKaHOreHHeX nopox. I'ras-
Has COCTaBJAWINAS 3THX IOPOJ — BYJKaHHYECKHE CTEKJId H B CBS3H
C 3THM MO3HaHHE 3aKOHOMEPHOCTeH HX THAPOTepMabHOH nepepaboTKH
ABJSETCS OCHOBOH ISl MOHHMAHHSI COBPEMEHHBIX METdCOMAaTHYECKHX
MPOLECCOB KaK TaKOBHIX.



Ji. M. JIEBEJAEB, H. . HHKHTHHA

OCOBEHHOCTH COCTABA M METAJ/IJIOHOCHOCTD
TUJIPOTEPM AINNAPATOB BYJ/IKAHOB
(na mpumepe ByakaHoB Menjeneepa u [onoBuuna)

Oco6eHHOCTH COBPEMEHHOTO T'HAPOTepMasbHOrO MHHepasoo0paso-
BAHHS, CBSI3AHHOTO € JESTENBHOCTBIO KHCABIX H YJbTPAKHCABIX THAPO-
TepM, NMPOSIBJSIONIMXCA B NpeJenax annapaTos AeHCTBYIOUHX BY/IKAHOB
Mengeneesa H FososauHa (0. Kyvuaump), H3yyaauch aBTopamu ¢ 1968 r.

Crnenyer OTMETHTh, YTO 3a IoOC/eIHee JAECSTH/IETHE 3HAUHTEbHO
aKTHBH3HPOBAJIOCh H3YUEHHE THAPOTEPM OTHEHHOrO KOJIblla, a TepMalb-
Hble BOJbl BYJIKaHOB cHcTeMaTHYeckd uaydanuch B. M. JlynHuyeBbIM,
K. K. 3enenossivm, B. B. Msanosn, C. M. Ha6oko, I'. B. IToaynuubiM,
P. H. Tkauenko, C. C. CuznoposbiM, E. A. BackoBbIM H APYTHMH HCce-
noeatenami. Tem He MeéHee BONPOCHl METAJVIOHOCHOCTH H COBPEMEHHOTO
MUHEepaJa000pa30BanHs, CBA3aHHOTO C THMH TepMaMH, AOJIKHLIM o6pa-
30M He paccMaTpHBasich. Mckiouenne cocTaBIsgT HEKOTOpoe paoThbl
C. M. Ha6oko (1961, 1963), B KOTOpHIX 3aTparuBajuCh OT/E/bHBIE
BOMPOCHI MHHEPaI006pa30BaHHA, OOYCIOBJIEHHOTO KHCIABLIMH THAPO-
tepMaMu ByJKaHoB [onoBuuHa, MengeneeBa u I0eKo.

MckmouHTeb B HHTepec mpeacTaBasioT paGotel A. B. 3otoBa
(1967, 1968, 5, 1969), nocssiueHHbIe H3YYEHHIO QH3HKO-XHMHUECKHX YC-
JIOBHil COBPEMEHHOT0 MUHepasnoodpasoBauus B rujporepmax o. KyHa-
mup. Haxouen, cnenyer ormerutb paGoty E. A. Backosa u C. H. Cy-
pukosa (1975), B KOTOpOii clenaHbl nepBhie 0000MIeHHsI [0 MeTa lJIOHOC-
HOCTH TepMaJbHbIX BOJ THXOOKEaHCKOro KoJbua. Bhicoko oueHHBas
yKa3auuyio paGoTy B LeJ0M, aBTOPBI CYHTAIOT HEOOXOAUMBIM OTMETHTD,
YTO INpPHMEHEHHe CIEeKTPaJbHOrO aHalH3a CYXHX OCTATKOB BOA Kak
MeTOfa HCCIe0BaHHA HX METaJJIOHOCHOCTH BPSA JIH MOMKET ObITh 110-
JIOKEHO B OCHOBY MNOJOOHBIX HCC/EeIOBAHHI.

CucTeMaTHYECKOe H3Yy4YeHHE METaJIOHOCHOCTH KHCHBIX CyJlbhaTHO-
XJIOPHAHLIX THAPOTEPM BYJKaHOB 0. KyHaiiup rmpoBOAHIOCH aBTOPaMH
¢ 1970 r. HccaepoBamuch BOABL TepMaJibHLIX HCTOUHHKOB BYJIKaHA
Menneneesa (Huxne-Menneneesckux, Bepxue- n Huxne-[LoKTOPCKHX
HCTOYHHKOB), a Takke Byakana ['osnoBnuna. B nociennue rojsl (1973—
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1974) B pesyabraTe npoBoauBiUerocd OypeHHA Ha CKAOHaX ByJKana
Menaeneesa aBTopaM VIaJoCh NOJYYHTb HEKOTOPOE KOJHUYECTBO P00
CyabdaTHO-XJOPHANBIX THAPOTEPM, HHPKYJHPYIONHX B TPEUIHHHBIX
3onax ma rayounax or 45 go 150 m.

[Tonnble XHUMHYCCKHE aHAMH3LI TEPMAaJbHBIX BOA ByJakanosB Memnne-
aeesa H [onosuuna Boimosnens M. B. Hukurunoii. Onpenenenus K, Na
H pelkHx meaoueidl, a takxke St u Ba nposoauauch B Llentpanbuoii
xumuueckoil nagoparopun MTEM AH CCCP merosiom miamenroii crek-
rpooromerpun I'. E. Kanenuyk. OTaenrnwle onpefenenns MeTal10B
(Pb, Zn, Cu u Tl) Bbinosnusiiuch aHaduTHKamu JI. A. BypmucTpoBoi,
I'. B. Jliotomunosoit w E. M. HakTtunac.

METO/JZbl AHAJIM3A KHUCJ/IBIX U YJIbTPAKHG/IBIX BOJ

Ananurtuueckas XUMHSI MHHepPaJH30BAHHBIX YJAbTPAKHCIBIX BOJ
N0BOJILHO cioxna M creudduyna. C oco6Goil OTBETCTBCHHOCTLIO HAalo
noaxoautTh K uamepenuto pH, onpenenennto koxuentpaunu H*-nona,
TAK KaK NOCJAeIHHIT He TOJbKO BXOAHT B CYMMY KaTHOHOB, HO Ha OCHO-
BAHWHM ero KOHIEHTPALHH, BeTHYHHE HOHHOH CHJIBL H KOHCTaHT JIHCCO-
HHAIMH CePHOH KHCAOTHI MEepBOH U BTOPOH CTYNEHH PaCcCUHThIBAKOTCS

kouientpaund FeOH?** u HSO, -noHOB, 4TO He MeHee BaXKHO ANf aHH-
OHHO-KATHOHHOTO GaJjialca.

s Box ¢ neCodbiium cofiep:kanneM Fe'* (1—b mr/n) KoHueHTpa-
LU BOMHONO HOHA € HECKOJBKO MEHLILUEH CTelneHbl0 TOUHOCTH MOMKET
ObITh onpejenera npsMeIM THTpoBanueM 0,1 H. pacTBOPOM ILEJNOYH 1O
METHIOpaHKY.

[TpuMeHsieMble HAMH METOJbI H TOYHOCTh ONpele/]eHHs KOMIIOHEHTOB
B KHCJLIX M YJALTPAKHCJBIX BOJAX NpHBeIeHHE B Taba. 1.

g usmepennst pH nenocpeacTBeHHO y BOAONYHKTa HCIOJAb30BAJICSA
norenuomerp TMTIM-03M1 B cXemy KOTOPOro GLTH BHECEHBI H3MEHEHH
cBA3anube ¢ usMepeHueM pH mpu BLICOKHX TeMmieparypaX H COOTBeT-
CTBEHHO ¢ NpHMeHeHHeM 3JekTponoB Mapku IBJI-1M3 (saektpon cpas-
wenns) u ICJI-11r-04/05 Bmecro KoMOHHHPOBAHHOTO 37aeKTpoda. Ilpu-
fop rpanyupoBajics no GyepubiM pacTBOPAM TPH PasIHUYHBIX TeMIle-
paTypax. [‘paayupoBodiibie TpadpHKH CTPOHJIHCL B KOOpAHHATAX MB —
pH u nposepsiincs 1—2 pasa B Heleadlo.

B craumonapnoit naGopatopun pH uamepsiics na pH-merpe mapku
pH-340, makcnManbHOE pacXOXKICHHE MeXKLy IIOJeBbIM H JlaGopaTop-
HbiM 3amepamu cocrasasgo 0,1 ex. pH.

KoulleuTpauusa IBYX H TPeXBaJeHTHOTO Kejes3a TaKike Olperess-
Jachb y BOIOMYHKTA METOJOM BH3YaJbHOH KOJOPHMETPHH B IHJHIIPaX
[enepa: Fe?* ¢ a,a’-nunupuaunom, Fe’* — ¢ pojanuioM Kagus.

Jlas1 KHeabixX BOJ ¢ BHICOKMM cofepxkanueM Cl™-nona Juis onpenede-
HHS TNOCJAETHEro NPeAnOYTHTENbHLIM SBJSETCS apreHTOMeTPHUYeCKHI
METOJ C poRaHHIOM. MOXKHO MNOJMBL30BATBCH H MEPKYpPHMETPHUECKHM
METOJ0M, HO B 3TOM CJyyae OPH OYeHb BBICOKHX COILEpMAHHAX Kejesa
(1—1,5 r/a) nepexoj OKPacKH HEIOCTATOUHO HeTKHH.



Ta6amma 1

MeToab H TOYHOCTH onpeaeyecHHA KOMIMOHEHTOB B Y/bTPAKHCABIX BOAAX

Conepxanne, AbcomoTuas
KoMmnonent Mr/a MeTon onpeneneHHs ommbKa, Mr/s
pH 0,2—2,5 [ToreHunoMeTpHYECKHH 0,02—0,05
Fe2+ 30—500 | Kosopumerpuuecknit ¢ o,0-AHNHPHAH- 1—10
JoM
Fe*+ 0,n—20 | Konopumerpuueckuii ¢ KCN 0,05—2
H,S 0,5—200 | Ocamnenne Cd(CHzCOO),, oGbeMHb 0,5—10
HOJAOMETPHUECKHH MeTO/L
Cl= 10—2000 | O6emuBlil apreHTOMeTPHYECKHIL ¢ POLa- 1—20
HHJIOM
S0.2- 20—2000 | O6beMnmit ¢ HHTPOXpoMazo, Becosoii | 5—10
HoPO4~ 2—10 | dotokonopumerpuueckuir mo  cumemy | 0,1—1
_ | P-Mo-xommnuexcy _
= 0,1—25 | dortoxonopumerpuuecknit ¢ aausapuu- | 0,06—0,5
KOMILTeKCOHOM
H3;BO; 0,5—150 |O6bemunit u dorokonopumerpuyecknit | 5—10
¢ KapMHHOM 0,1-0,5
H,SiO0, 100—600 | CnekTpodoTomerpuueckuit mno cunemy| 5—I15
Si-Mo-koMniexcy
Al 0,n—250 | CnekrpodoToMerpuueckuii ¢ antpaso- 2—10
XpOMOM
Feoém 5—600 | Cnextpodoromerpuueckuii ¢ o,o’-XH- 0,5—5
PHHIOM
Ca 20—150 TpuIoHOMeTpHYECKHiT 0,5—5
Mg 4—70
Mn 0,5—40 | dotokonopuMmerpuueckHit u3 cyxoro oc- | 0,2—0,5
TaTka
Zn 0,0n—20 | KosopHMeTpHUECKHE ¢ NHTHIOHOM 0,001 (B
npode)
Pb 0,0n— 3 | Konophmerpuueckuii ¢ [HTH30HOM H 0,(}0056) SB
npode
Cu 0,0n— 3 | Koaopumerpuueckuii ¢ amsraaautio- [ 0,0005 (B
Kap6aMaToM CBHHLA npote)
As 0,00—10 | Koxopumerpuuecknit ¢ HgCl,-6ymaroii | 0,05—0,5
H runogochHTHEIHR
Sb 0,003—1 | ®orokonopumerpuyeckuit ¢ Opuaanau- [0,001—0,005
TOBLIM 3eJeHbIM (B mpode)

CyJabaT-HOH walle BCero OMPeaesiIiCs BecOBbIM MeToaom. JLas
MEeHbUIEro BJHAHHUA JKesle3a NPo6Y BOABI HEOOGXOAHMO Ppas3GaBJATH
B 20—25 pa3. He meHee TounEIM, HO GoJIee MPOH3BOAHTEILHBIM SABJISETCS
00BbeMHBIH MeTOJ OnpeleteHdusi CyAb(paToB ¢ HHTPOXPOMAa30 B KauecTBe
uHnnKatopa. [Tocaennunii meTox 0coGeHHO y10OEH B MOJYCTALHOHAPHBIX
ycinosasix. Kpome Toro, oH aeT BO3MOMKHOCTb COBMEIATh ONpeleeHie
SOj™-Hona 1 60pa OGBEMHBIM METOIOM NOCIe NPOMYCKAHHA MPOGHI BOIBI
Yyepe3 KaTHOHHT.

Jlns onpenenenus docdaT-HOHOB HCIOJAB30BAICH (DOTOKOJIOPHMET-
pHueckHii MeTOX ! nmo okpacke cuHero ochOpHO-MOTHGIEHOBOTO KOM-

1 3ror meroa npumensiercs B LIXJI MTEM nas onpenenenns docdopa B CHAHKATaX.
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naexca. Meluaollee BJAHAHHE KPEMHHSl yCTPaHSJIOCh OTTOHKOH ¢ (TO-
PHCTO-BOJAOPOJHOH KHCJIOTOH, a MBIIbAKA — OTTOHKOH ¢ OpoMHCTO-
BOJIOPOJIHOH KHCJIOTOH.

Onpenenenne ¢dropa OCHOBAaHO Ha OKpallHMBAaHHH B (DHOJETOBbII
IBET TPOIHOTO KOMIIEKCHOTO coepnnennss P33, nona ¢ropa n anusa-
PHHKOMILIEKCOHA. :

Iast Boj, cojllepiKalliX B HE3HAUNTENLHBIX KOJIHUECTBAX aNIOMHHUIH,
xKese3o, Mellb, HHKeb, IIHHK, CBHHeIl, NMpHMeHeHHe 3TOTO MeTola He
TpebyeT NOTOJHUTENILHEIX aHaJHTHUecKHX onepauuii. Ilpu onpenene-
HHH (TOpa B KHCJABIX BoJax HeOOXOIHMMO JIBYXKpaTHOE OTe/leHHe YKa-
3aHHBIX 3JIeMEHTOB — OCaxKIeHHe CONOoH, a 3aTeM TIHIDPOJHTHYECKOEe
yrnapHBaHHe C YTJIEKHCJABIM aMMOHHeM. B HeKoTOphIX ciyuasx H s
KOHTPOJISL IPHXOAUTCS NpHOEraTh K OTroHkKe dropa. UyBcTBHTENLHOCTD
metoza 5 MKr F B npoGe. Onpeznenense ¢pTopa ¢ NOMOILBIO CeJeKTHBHBIX
3J1eKTPOJIOB, I0-BHAMMOMY, He MPHIOAHO A5 3THX BOJ BCJEICTBHE 3a-
KOMIIJIEKCOBAHHOCTH €ro ¢ amoMmuHHeMm: 2—3 mr Al 3anumaior coaep-
xkauue F na 60%.

Or 50 no 150 mr/a (1 seire) H3;BO4 onpenensiines oGbeMHbIM METO-
JIOM ¢ TIPEIBAPHTEAbHBIM OTIETeHHeM MeLIalolNUX S/IeMEeHTOB ocaxkie-
HHEM HMJIH OTHesleHHeM Ha kKaTHoHuTe. [Ipu cojep:xanun Gopa MeHblie
25 Mr/m Jydiie NpPUMEHSITH KOJOPHMETPHYECKHI KapMMHOBLIH MeTO].

Onpenenenne H,SiO; nposoauiocs crnexTpodOTOMETPHYECKH 110
cuHeMy Si-Mo-komniexkcy. HeoGxoauMbiM  ycj0BHEM TNPaBHAbHOCTH
ompenesnenns sipasiercst cosfanye pH 1,5—2,0 npu nonyyenuu keartoro
Si-Mo-komniiekca. B KkayecTBe BOCCTAHOBHTEJsSI MPHMEHSAJICA PacTBOD
MeTOJ1a ¢ CYJNB(HTOM HATPHSA. ¥ YHTHIBANOCH BO3MOMKHOE HaJlH4He B MpH-
POAHBIX BOJAxX MOJHMEPHHIX (opMm KpemHekHcaoTe. HMx paspyuenne
POBOAHJIOCH CIIVIABJIEHHEM CYXOTO OCTaTKa ¢ col0i. HyBCTBHTENLHOCTD
0,2 mr/n H,SiO,.

B OCHOBY ompejesieHHsl aJIOMHHHA TOJOMKEHA MeTOJHKa, IpeLIo-
xkennas P. JI. Temewopoii A/1s1 CHAMKATHBIX TOPOJ H MHHEPAJOB B KO-
TOPYI0 ObIAIH BHECEHHI H3MEHeHHS! H JIONOJHEHHsl, HeoOXOJIHMble IJist
aHajHM3a BOJ CJIOKHOTO XHMHYECKOro cocTaBa. UYyBCTBHTENbHOCTDH
5 Mk Al B npoGe.

OG1iee cogeprKanie xeje3a oNpeleasoch ClneKTpopoToMeTpHYeCKH
¢ a,o’-qunupuanioM. B npuMensieMoM BapHaHTe YKasaHHBIH MeTOX
OTJIHYAETCH  BBICOKOH  HM36HPATeNIbHOCTbIO,  YYBCTBHTEJNLHOCTHIO
(0,02 mMr/a), MPOH3BOAHTENHHOCTDIO.

Ins onpeneneHisi KaldblUHS M MarHHs B YJbTPAKHC/ILIX BOAAX He-
06X0auMO TpeBapHTeNbHOe OT/eJeHHe BeeX MeILalomHX ONpeleTeHHIo
C TPHJOHOM 3JIEMEHTOB MYTeM OCa)AeHHs HX (HHOTAa 2-—3 KPaTHbLIM)
¢ IM3THIIHTHOKap6aMaToOM HaTpHA.

CBHHEIl H LHHK ONpeieNsiCh KOJOPHMEeTPHUECKH JHTH30HOBLIM
Metoziom. Melnaiomiee BAHAHHE OOJBIIHNX KOJMHUYECTB Kenesa YCTpPaHS-
JIOCh TYTeM SKCTPAKIMH ANTH30HOM CYyMMbl MeTa/IoB 0e3 J00aBJIEHHs
IIMAHHCTOTO KaJHsl ¢ nocjeyloled OTMLIBKOH KCTPaKTa caabbiM pac-
tBopoM KCN HJIH myTeM MHOTOKpPaTHOI SKCTpakKiHH — PEIKCTPAKIHH
€ TIOCHEeLYIOIHM TIPHMeHeHHeM LHaHHCTOTO KaJjus. UyBCTBHTENLHOCTE



metoga 0,5 mxr Ph(Zn) B npoGe, oTHocHTeNIbHasA OIIHOKA ONpeneseHus
+10%.

Jlna onpejesennsi MEIH HCMONb30BaICA KOJOPHMETPHUECKHH MeTOl
¢ JMSTHAAMTHOKap6aMaToM CBHMHLA C YyBCTBHTeabHOCTbIO 0,2 MK
B npobe, orHocutenpHas omunbka 10%.

[Ipu comep:KaHHH MbIIbSIKA N0 4 M/l IPHMEHSAJCH KOJOPHMETpPH-
yecKHH MeToj, OCHOBAHHBIA Ha 06pa30BaHHHU XKeJITO-KOPHYHEBOH OKpac-
K# Ha cyaemoBoii 6ymare coexunenuit As(Hgl);. UyscrButenbnoctb
metona 10 MKr/a, oTHocuTenbHasi omubka He npesbiuaer 10%.

[Ipu Gosee BEICOKHX cofep:KaHHAX As Hcnonb3oBaics runogochur-
HEIH METOLL.

CypbMa orpenensiack SKCTPaKIHOHHO-(POTOMETPHIECKHM MEeTOLOM,
¢ GPHJTHAHTOBLIM 3ejieHbiM. [IpH KOHUEHTPHPOBAHHH CyPbMbI BO H3Ge-
xanue ee notepu B Buge SbCly noGasasnace HNO,, a Bo usGexanue
OTEpH B BUJE HepacTBOPUMOH XJjop-okucH poGasasics 1—2 r NaCl
M ynapuBaHHe NPOM3BOIHJIOCH 0 BJIaXKHBIX coseil. I'ekcaxsopcrnba-
HaTHl CYpbMBI 3KCTparupoBaauch toayodem H3 3u. HCl-cpeawt. I[Tpe-
HMYILIECTBO 3TONO METO/a COCTOHT B TOM, YTO GPHJJIHAHTOBbI 3e/eHblH
ofpasyer GoJjiee ycToiiyHBOe coelHHeHHe M Gojiee UyBCTBHTENEH, 4eM
oCTa/bHble TPH(DEHHIMEeTaHOBbIe KPacHTeNH.

Hrtak, TpyaHOCTb NOJNHOTO aHajH3a YJIbTPAKHCABIX H KHCIKX BOJ
COCTOHT B MPHCYTCTBHH BeCbMa LIHPOKOIO CIiEKTPa 3JEMEHTOB H B JI0-
BOJIbHO 3HAYHTEAbHbIX KOJNMYECTBAX H B MX B3aHMHOM MeLIAIOLlEeM BJIH-

SIHHH NP aHaJu3e, 4TO TpeGyeT JONOJHHTEJbHBIX Olepalni no pasjie-
JIEHHIO 3J1eMeHTOB.

OCOBEHHOCTH COCTABA KW METAJIJIOHOCHOCTb
KHCJIbIX CYJIb@ATHO-X/IOPUIHBIX THIPOTEPM
BYTKAHA MEHIEJIEEBA

Kucabie cy/ib$aTHO-XJAOpHAHBIE THAPOTEPMbI ByJaKana Menjeneesa
NPOSABJISIOTCSA B BHe MHOTOYHCJIEHHBIX HCTOUHHKOB, & TAKXKEe BCKPBITHI
cKBaxkMHAMH Ha rayGuHax 150 M H Ha ceBepO-BOCTOYHOM CKJIOHE BYJI-
kana. HauGosee MHOrOAeGHTHEIE HCTOYHHKH NPHYPOUYEHBI K JOJHHAM
pyube Kucnoro u JIOKTOpCKOro M npejicTaB/eHbl TpeMsi TIpynnamu:
Husxne-Meneneesckue (cpeanee Tteuenue pyubsi Kuemoro); Bepxue-
Jloxtopcekue (B BepxoBbsix pyubsi JlokTopckoro) u Huxkue-JlokTopckue
(B HHKHeM TeueHHH pyubsi [loktopckoro). Ha puc. 1 nmmoctpupyercs
pAacrnosoKeHHe YKasaHHBIX HCTOYHHKOB H CKBAaXKHH, BCKPbIBAIOIIHX
KHCJIble CYJAb(GaTHO-XJIOPHIHbIE THAPOTEPMbl Ha TIIyCHHE.

-I'pynna Huxne-Menje/eeBCKHX HCTOYHHKOB pacrosiaraeTcsi B cpell-
HeM TedeHHH pyubsi Kucsoro. Muorouuciennbie paccpeloToyeHHbIe
BLIXOJILI KHCJBIX CYJb(aTHO-XIOPHAHBIX BOL Hal/I0lal0TCs Ha NpOTH-
KeHHH HeCKOJbKHX cor meTpoB. HauGosee BHICOKOAEOHTHBIMH H3 HHX
ABJAIOTCA HMCTOUHHKH 2, 3 u 4%

1 Hymepalusi HCTOUHHKOB Halla: HCTOYHHK 2 B MatepHanax IOxno-Kypuianckoit I'TTI
durypupyer noj Homepom VI,
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Puc. 1. Cxema pacnofioeHHsI HCTOUHHKOB H CKBRXKHH B JloinHax pyubes [lokrop
ckoro H Kwuenoro (Bysikan Menpeneesa)

1 — annoBMaNbHBIE B MOPCKHE 0CAfOYHble OTJIOXKEeHHs; 2 — NalHThl SKCTPYSHBHOIO KynoJa;
d — NHUPOKJAcTHYECKHE OTAOMEHHA; 4 — AENIOBHAJIbHO-NIPOJIIOBHANbHbIE OTIOXKEHHS; § —
AHJESHTHI, AHAEIHTO-GasaibThi BePXHell TOMUK; 6 — THPOKJIACTH BepxHelt Tonmu; 7 — nupo_
MracTel cpenuell Tojul; 8 — NEpOKJAcTH HEMKHed TOJIUH; Y — rablGoBO-arjoMeparoBsble
TY(QHl OCHOBHOrO cocrana; 10 — ajdeXHucKas CBHTA (rydr Kncaoro cocrapa); 11 — JAHNAPHTH
SKCTPY3HBHEIE; |2 — paspLiBHble HAPYLIEHHS ROcCTOBepHble; [3 — TO XKe, npep;nonaraeuue;
14 — coabdarapuoe nosae; 15 — HCTOYHHKH; [6-—CKBaMUHbl, /7 — KOHTYP CeKTopa pasrpysku
TEPMaJdbHBIX BOJ
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Hcrounnk 2 umeer ABa Heroka. OfMH H3 HMX, HauOoJee MOIIHBI,
pacroiokeH B HeGOJIbIIOH HHIE B CKaJbHbIX OOHaXKeHHAX T'HAPOTep-
MaJIbHO-H3MEHEHHbIX BYJKaHOKJIAcTOB B JieBoM GopTy pyubs Kucaoro.
Tepmanbhas BoAa NMOCTYNaeT H3 KPYIVIOH XKepJIOBHHbBI, PacloJOxKeHHOH
B HHKHEH yacTH HHIIH. [[pyroil npeactaB/ieH KpyIJbiM rpHGOHOM JIHa-
meTpoM 0Kos10 0,5 M, Pacro/IOKeHHOM Ha BBHIMOJNOMXKEeHHOH YacTH Hebob-
IOH Teppachl, B 2 M BOCTOYHee HHIIH. PVYbH, BBITeKalollHe H3 HHX,
CJIMBAIOTCS B OJHH, NPOTEKAIOIIHI MO KPEMHHCTOH MOBEPXHOCTH Tep-
pachl B ceBepHOM HamnpaBJeHHH Ha NMpOTs:eHHH 15 M, a 3atem, pa3bu-
Basich Ha HECKOJBbKO pyces, NMOBOpadYHBaeT Ha BOCTOK H najaeT B Kuc-
Jbli pydeii. B pycie storo pyubs Ha nporsxenuu okoao 10 M (ot nero-
KOB HHXKe) OTJaraercs CyJbhypHT.

Crnenyetr OTMETUTb, YTO paHee B INpelenaXx Teppachl HaXOAWIOCh
3HAUNTEJNbHOE KOJHYECTBO PACCPEIOTOYEHHBIX BBIXOJIOB KHCJBIX CYJb-
(aTHO-XJIOPHIHBIX BOJ, 3a/HBABUINX NPAKTHYECKH BCIO €e MOBEPXHOCTh.
U3 3Tix Box oTsiaraiHch BHaYalle SPO3HUT, a 3aTeM SIPO3HT C TeJieM KpeM-
pesema. OG 3TOM CBHIETEJNLCTBYET HaJHYHE JIUBOJLHO MoliHoro (ot 18
10 30 cM) KpeMHHCTO-SPO3HTOBOTO MAHLHUPS Ha MOBEPXHOCTH Teppachl.
B paspese HuKHHE 30HBI 3TOrO NAHUHUPSA CAOMKEHLl OTHOCHTEJNbHO PhIX-
JILIMH KOPaMH TOHKO3epHHCTOIO sIPO3HTa, a BepXHHe — OYeHb IVIOTHLIM
OKpPeMHEHHLIM sipo3uTOM. B Hacrosllee Bpems APO3HT M3 BOA 3TOrO
HCTOYHHKA He OTIaraercs.

CyabthaTHO-XJIOPHAHLIE BOALI 3TOTO HCTOYHHKA XapaKTePH3YIOTCH
BbICOKO# Temnepatypoii (98° C) u HuskuMu 3Hauenusimu pH, Bapbpupyro-
mume ot 1,5 10 1,7; Beanunna Eh=-1 400 mB. X umuueckuii cocras Boj
3TOTO HCTOUHHKA mNpHuBeleH B Tabja. 2 (otGop B OCEHHHH NepHON) H
3 (oT6op B MeKEHHBIH NepHON).

Hcrounuk 3 pacnosioken Takxe B JiesoMm Gopty pyubs Kucuaoro,
B 200 M Boiue mo Tedenuio. OH BBEITEKaeT H3 TPeIMHBI, HaxojsLleics
B OCHOBaHHH CKaJbHbIX O0HaMKeHHH alYHHTH3HPOBAHHLIX BYJIKaHOKJa-
CTOR M JaeT HauaJo HeGo.ablIoMy pyubto. [lociennuii nporexaer mo
HEepPOBHOH MOBEPXHOCTH CKAaJbHBIX NOPOJ, NMOKPHITHIX KPYMHLIM Tajey-
HHKOM, B CEBepO-CeBEePO-BOCTOUHOM HamnpaBieHHH H BnajaeT B Kucabri
pyueil. Ero nporaxennocts okoso 22 M. B 1,6—2 M oT HcTOKa B pycie
PVUbi OTMEUAETCS HECKOIBKO HeGOMbIINX feficTByomux rpudonos. [pak-
THYECKH HA BCEM IPOTSMKEHHH PYYbfl B €ro pycie MPOHCXOLHT OTJIO-
JKEHHsI SIPO3HTa, NOKPHIBAIOLIETO PHIXJBMH KOPOYKAMH MONaBlIHe
B pyuell raJbKy H MHOTOYHCJIEHHBIE PACTHTE/IbHLIE OCTATKH (BETOYKH
O0/bXH, JHCTba OamOyka u Gepessbl).

Ocobennoctd 06pa3oBaHHs SPO3UTA /IS OMHCEIBAEMOTO, a TaKikKe
a1 Bepxue- 1 Huxue-JJOKTOPCKHX HCTOYHHKOB OBLIH  1eTalIbHO
ncenenosausl A. B. 3otosnim (1970).

TepmasibHble BOABI 3TOTO HCTOYHHKA TaKxkKe CYJb(paTHO-XJAOPHINLIE,
TeMnepaTypa MX 3HAUHTeNbHO HHMe BOJ HCTOUHHKA 2 H He mnpeBblllaeT
73—74° C. 3uavenusi pH xomneGmoresa ot 2,0 no 2,5; pesmunna Eh =
= 430 MB (B ucroke); +510 MB (B 11 M ot ucroxa) u +522 MB (B 20 m
OT HCTOKa). XHMHUECKHI COCTaB BOJ 3TOrO HCTOUHHKA NPHBeIeH B Tall.
2 (orGop B oceHHHil mepuoa) U 3 (oTOOp B MeKEHHBIH NEPHOL).
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Ta6auna 2

XUMHYECKHI COCTAB KHCIBIX CyAb(haTHO-XNOPHIAHBIX THAPOTEPM
Huxne-MenneneeBckux MCTOuNHKOB (oToGpano 22.1X.1972)

HcToynuk A B JesoM HeTounuk 3, B nesom HeTounnk 4, B nepom
Gopry pyubs Kucasit G6opry pyusf Kucawmi G6opry pyubs Kucawii
(£=98° C; pH 1,70; (¢=73,5° C; pH 2,06: (£=84,5 °C; pH 1,86;
. Eh=-400 mB) Eh=430 mn) Eh=410 mn)
KoMnonext
Mr/a Mr-3KB/1 Mr/a MT-3KB/A Mr/a MP-3KB/A
H+ 24,10 23,86 10,90 10,79 16,30 16,10
Li+ 0,80 0,11 0,52 0,07 0,72 0,10
Rb+ 0,31 — 0,23 — (.97 —
P 0,12 = 0,11 e 0,10 —
K+ 59,38 1,52 07,75 1,48 66,40 170
Na+ 514,00 22,35 | 363,20 16,66 | 480,00 20,87
Ca?+ 137,83 6,88 83,57 4,17 98,20 4,90
Mg2+ 57,07 4,69 39,34 3,24 48,19 3,96
Mn2+ 11,62 0,42 7,82 0,28 9,52 0,35
Fel+ 95,00 3,40 60,00 2,15 63,00 2,26
Fed+ 0,70 0,04 1,80 0,10 1,50 0,08
A+ 29,63 3,30 18,52 2,06 21,69 2,41
Zn 3,20 0,10 2.2b 0,08 3,50 0,10
Pb 0,36 s 0,26 s 0,32 o
Cu 0,03 — 0,01 - 0,02 —_
As 3,00 - 1,00 —_— 3,50 —
Sh 0,019 | — 0,013 — 0,014 -
Tl Crenst s 0,005 = He onp,

Cywmma xarnonos| 937,219 | 66,67 | 667,298 | 41,08 | 813,230 | 52.83
Cl- 1467 ,60 41,39 | 977,26 27,56 1251,58 | 35,29
B 2,70 0,14 1,82 0,096 2,40 0,126
HSO,— 669,30 6,90 | 266,00 2,74 | 375,39 3,87
50,2 807,36 16,82 | 489,60 10,18 | 546,24 11,38
H.PO,~ 4,64 0,05 3,28 0,03 5,73 0,06

CyMwma aunonos | 2951,60 65,30 |[1737,96 40,61 2181,34 20,73

H3BO, 128,63 — 73,60 - 91,50 —
H,Si0, 385,31 — 268,99 — 273,35 -
O6mas muunepaau- [4402,759 — 2747 ,843 — 3359,420 —

3auus

Hcrounuk4 p. cnooxken B 20 M BbILIE IO TEYEHHIO pyubst Kuciapiii,
Ha ero npasom Gepery. Ilpencrasmen rpynnosoii rpudonos, pacnoso-
HEHHBIX B TaJleYHHKe y €aMoro ypesa BOAbl pyubsi Kuciwii. Bo Bpems
Alaxe He3HaYHTENbHBIX NaBOAKOB Bce IPHU(OHLI HCTOYHHKA 4 OKa3bl-
BalOTCs HHIKe ypoBHs BOAbl pyubs Kucasii. B cyxue mepuoabl B rpu-
onax ormeuarorca HeGoiibllHe cKomIeHHs cyabdypura. Temneparypa
CyJ/IbaTHO-XJOPHIHBIX BOX 3TOro Hcrounuka 84—85°C; pH 1,86;
Bennunna Eh = 410 mB. Xumuyecknii coctas Boj 310r0 HCTOYHHKa
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Tab6bauna 3

XuMmuueckuii coctas cyabHarHO-XAOPHAHBIX rHApOTEpM Byakana Menjenecsa
(mapt 1974 1.)

Heroyunk 2 B nesoM Hcwounnk 3 B aeBoM HeTounuK 4 B npaBoM
Gopry pyuba Kucamit | Gopry pyubs K ncamit 6opTy pyubs Kucawit
(#=95° C; pH 1,74; (t=60° C; pH 1,08; (£=84°C; pH 181;
oSttt 1.==0,098) p.=0,07) 1.=0,096)
Mr/a MT-3KB/A Mr/a MT-9KB/A Mr/a MT-3KB/A
H+ 21,92 21,75 12,45 12,35 18,70 18,55
Li+ 0,56 0,08 0,58 0,08 0.73 0,11
Rb+ 0,23 — 0,19 — 0,31 =
Cs+ 0,09 — 0,09 - 0,11 o
K+ 63,16 1,62 71,57 1,84 97,37 2,50
Na+ 580,00 25,22 | 540,00 23,48 | 725,00 31,52
Ca?+ 129,14 6,44 | 104,97 5,07 129,14 6,44
Mg?+ 58,16 4,78 49,37 4,06 58,16 4,78
Mn?+ 12,78 0,46 10,84 0,39 14,25 0,52
Fe2+ 104,0 3,72 70,92 2,54 184,0 3,01
Fed+ He onp. —_ He onp. — He oup. —_
AR+ 33,80 3,76 29,60 3,33 26,40 2,94
Zn 1,20 0,04 1,20 0,04 2,00 0,06
Pb 0,300 - - 1.2 0,01 0,750 0,007
Cu 0,004 — 1,004 — 0,004 —
Cywmwma katnonos| 1005,34 | 67,87 | 892,99 53,19 |1156,92 70,43
Gl 1488,90 | 42,00 [1254,93 35,40 |1708,69 48,20
F- 12,24 0,65 10,48 0,55 12,40 0,65
HSO,- 617,89 6,37 | 305,55 3,15 | 469,48 4,84
S0O,2- 905,28 18,86 682,56 14,22 787,20 16,40
Cymma annonos [(3024,31 67,88 [2253,52 53,32 |[2977,77 70,09
H3BO; 105,30 | — 89,16 | — 125,10 -
H;Si0, 440,00 — 332,00 — 360,00 —
HaAsOs 3.40 | — 0.85 — 5,10 -
HsSbOy 0,023 - 0,034 _— 0,041 —_—
O6mas wmuuepanu- |4578,37 — 3568 ,56 — 462493 —
3auus

(npo6a oroGpana u3 rpHpOHA € MaKCHMAJbHLIM JAEOHTOM OCEHbIO H
B MeXeHHBIl mepHoi) npHBeleH B Taba. 2 u 3.

Ipynna Bepxue-J{OKTOPCKHX HCTOUHHKOB PacroJIOXKeHa B BepXHEM
TedeHuH pyubs JlokTopckoro. BOablias 4acTh HCTOUHHKOB NPHYpOYeHa
K JIeBOMY GOPTY JOJHHBEI 3TOTO Pyubs, B 26—27 M 10ro-BoCTOYHEE Ma-
Joro sojonazia. [IpuMepaMH HCTOUHHKOB 3TOH TPYNMBI CIyKaT HCTOY-
uukH Komozen u TpeuuHHbIH.

Hcrounnk KoJonen npencrapiasieT co6oil J0BOJLHO IMyGOKYi0 mpo-
BaJbHYIO BOPOHKY B OMAJH3HPOBAHHBLIX H aJYHHTH3HPOBAHHBIX aHJe-
3HTOBBIX Ty(oar momeparax. [yyGHHa ee 0Kos0 3 M, IHAMETP HA NOBepX-



HoctH 1,4 M. Ha royGune ona pesko pacuumpsercs, nocturas 2,5 w
B AHaMetpe. ¥ JHa BOPOHKH B I0XKHOIi ee cTeHKe Iy6okas (10 1,5 M)
nHma. B weii pacnonaraercs rpugon, k Kotopomy NPHYPOYEH HCTOK
3TOTO HCTOuHHKA. TepManbubie BOJbI H3 pH(OHA Pa3TPyKalOTCS B 30HY
APOGJIEHHs TOPOX, NMPOXOASIUIYI0 Yepe3d JHO BOPOHKH. Ha jme rpu-
(poHa OTMEUalOTCs OTVIOMEHHS Tesisi KpeMHe3ema. Boasl 3Toro Herounnka
cynbparno-xaopuanble. Mx temmnepatypa Bapeupyer or 82 o 85° C,
pH 1,80, sernunna Eh = +510 MB. Xumnueckuii coctaB BOA 3TOro
HCTOYHHKA npHBeleH B Talba. 4 (oceHnuil ot6op).

Hcrounux Tpemuuuslii pacnonoxen B 20 M BOCTOMHee HCTOUHHKA
Konozew. OH BbiTexaeT 3 HsIIOMLel TPeIHHbI B ONATH3HPOBAHHEIX Tytho-
arjioMepartax aHjesuTta, o0Opa3yIOUHX CKaJbHBE OOHAIKEHHS B JIeBOM
Gopry pyubsi Jloktopckoro. Hcrounnk naer nauano ouenb KOPOTKOMY
(okos0 3 M) pyueiiky. Kakux-qiu6o orioxenuii B pyciae storo pyubs
He orMevaercs. Cienyer, OJHAKO, OTMETHTb, YTO B Y4acTKe BBIXOa
HCTOYHHKA B ONAaJH3HPOBAHHBIX aHIe3MTOBBIX Tydo-arsoMepaTax Ha-
OyiofiaeTcst CeTb TOHKHX TPEIIHHOK HAa CTEHKH KOTOPHIX HapacTaioT
MeJIbYaiiliie KPHCTAIIHKH spo3uTa. [1o-BHAHMOMY, B MpOULTOM B 3TOil
30HE MPOHCXOAMJIO OOGHJIbHOE BbICAYHBAHHE CYJIb(DATHO-XJIOPH/IHBIX
THAPOTEPM C KPHCTANIH3auHel spo3uTta. Temmneparypa Boa 3TOr0 HCTOY-
uHKa 60° C, pH 1,90, penuunna Eh — +530 uB. JlanHble 0 XHMHYECKOM
COCTaBe 3THX THAPOTEPM TpHBENeHH B Tabn. 4.

Hcrounuk SIpo3utoBsiii pacnosioxen B He6OMbIIOIN KOTJIOBHHE, TIpH-
YPOUGHHOH K JeBOoMy GOpTY pyubst JIOKTOPCKOrO, NPHOIH3HTENBHO
8 25—30 M roro-3anaanee ucroynnka Koaoger. IlnaMeTp KOTJIOBHHBI
0K0JIO 50 M, THO ee BBINONOKEHO H TPECTABISET COGOH OYeHD POBHYIO
IIOMAAKY, CKIOHB! KPYTHI CO CKaJIbHLIMH BHIXOJAaMH ONAJH3HPOBAHHBIX
H aTyHHTH3HPOBAHHBIX AHAE3HTOBHIX Tydoarjomepatos. B 3ananmoii
4acTH, Ha ckaoHe B 0,5 M Bhlle ero ocnoBanus, HabmoxaeTcss HeGOMb-
WOH IPH(OH, H3 KOTOPOTO BOAA BHITEKAeT BHAYAJE B BHIE HeGOJBIIOTO
(1,3 M nporskeHHOCTBIO) pyuefika, a 3aTem IIHPOKO pacTeKaeTcs, fo-
KpblBasi TOHKHM CJI0E€M BBLINOJOXKEHHOEe IHO KOTJIOBHHEL B 1965 .
B CeBEPHOH YaCTH KOTJIOBHHLI 1efICTBOBAJ TaKkKe HeGOABIION HCTOUHMK
(3otoB, 1970). C pasrpysKoit BoJ 3TOr0 HCTOUHHKA CBS3aHBI CKOIJICHHSI
PBIXJIOTO 3eMJIHCTOrO SPO3HTA, POBHBIM BbilepiKaHHBIM coeM (1o 10 o)
TNOKpbIBaioleM 1HO KOTJAOBHHBL. M3 Boj neficTeyomero B Hactosiiee
BDEMSsI HCTOUHHKA TaK:Ke B He3HAYHTeNbHOI CTelleHH OTJIAraeTcsl sIpO3MuT,
10 B ropasao GOJMBLIMX KOJHYECTBAX OCAXKAAeTCH Telb KPeMHe3eMa.
Yenosusa 06pa3oBanis APO3HTA M erO arPeraThl GbLTH 1eTalbHO H3YUYeHBI
A. B. 3orosem (1970).

Temneparypa sox SIposutooro ncrounnka 45° C, pH 2,10, Beanuu-
Ha Eh = -670. /Tauubie o xuMHyeckoM cocTaBe 3THX BOJL NPHBELEHE
B Tabn. 4 (ocennuit orGop).

IIpuBenennnle naHnble MOKA3HIBAIOT, YTO BOAB! HCTOUHHKOB BYJKala
MenneneeBa Kucable u yabtpakueasie (pH or 1,5 no 2,5) cyastatho-
XJIOpHAHbIE, TeMNeparypa KoTophix BapbHpyer or 45 10 95° C. Mune-
panusaunsa ux KoneGaercss oT 2 go 5 r/n. XapakTepHO NOBBILIEHHOe
colepxanne KpeMHeKHcnoTh. [IpeoGianaionuvy KaTHOHAMH SIBJSAIOTCS
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TaGanuua 4

XHMHUYECKHIT COCTAB KHC/ABIX CYJIbMATHO-XJAOPHAHLIX THAPOTEPM
Bepxue-JLOKTOPCKHX NCTOYHHKOB

Ucroynnk Koaonen | HMeroumwk Tpemun-| Merounnk Tpewun- | Herounnk siposuro-
(¢t=82°C; pH 1,80; | umit (#=60°C; pH | wnmit (£=59% pH BHi ((=45°C; pH
Eh=-510). OTo6- 1,90; Eh=+530). |1,80; p.=105, Oro6- | 2,10; Eh=+670).
paso 20,X 1972 Orobpano 20,X 1972 pano 1974 OTto6pano 10X 1972
Komnonent
= E = g = n‘% 3 ;?
E 5 E £ : z g :
H+ 19,10 | 18,91 14,90 | 14,75 19,50 | 19,34 9,14 | 9,06
Ei+ 1,00 [ 0,14 0,69 | 0,10 0,67 | 0,10 0,30 | 0,04
Rb+ 0,36 | — 0,27 | — 0,28 | — 0,16 | —
Cat+ 0,10 | — 0,11 | — 0,12 | — 0,08 | —
K+ 67,60 1,73 50,80 | 1,30 84,21 | 2,16 27,20 0,70
Na+ 623,80 | 27.34| 455,60 | 19,80 708,33 | 30,80 259,40 | 11,28
{iya?+ 127,45 | 6,36 102,40 | 5,11 142,91 | 7,13 62,70 | 3,13
Mg?+ 65,96 | 5,42| 60,73 | 4,17| 64,78 | 5,33] 206,58 2,19
Mn?+ 12,58 | 0,46 9,52 | 0,35/ Heomp. | — 5,03 | 0,18
Fel+ 89,00 | 3,19 62,50 | 2,24 103.0 |\ 3.69 15,75 | 0,55
Fe’t 0,93 | 0,05 7,50 | 0,40 } : } ' 0,50 | 0,02
A+ 28,57 | 3,18 24,87 | 2,77 30,60 ( 3,42 11,64 | 1,29
Zn 3,60 | 0,10 3,201 0,10 2,01 0,06 3,00 | 0,10
Pb 0,20 | — 0,16 | — 1,0 | 0,01 0,15 | —
Cu 0 ,008 —_ 0 ,002 - 0 ,004 -— He obu. -—
As 3,50 | — 2l = 955 | — 13 | i
Sh 0,019 — 0,014 — 0,034 — 0,007, —
Tl 0,011 —_— He oup. — = — He onp. —t
Cymma 1048 ,777| 66,88 785,766| 51,00| 1172,12 | 72,57| 422,927| 28,54
KaTHoHOB
Ci- 1580,76 | 44,58| 1128,14 | 31,81| 1729,96 | 48,80 661,79 | 18,66
F- 2’90 | 0,15 220 0,12 11,52 | 0,61 1,32 | 0,07
HSO,~ 483,06 | 4,98| 352,11 3,63 513,13 | 5,29( 211,46 ( 2,18
S0, 761,28 | 15,86 645,12 | 13,44| 840,00 | 17,50 342,72 7,14
H,PO,~ 464 | 0,05 3,28 | 0,03 He onp. | — 2,18 | 0,02
Cymma | 2832,64 | 65,62 2130,85 | 49,03 3094,61 | 72,20| 1219,47 | 28,07
aHHOHOB
H;BO; 107,43 | — 84,87 | — 125,10 | — 53,056 | —
H,Si0y 341,69 | — 290,80 | — 400,0 — 104,84 | —
O6uwas 4330,637| — | 3292,286| — | 4794,41 - 1890,287| —
MHHepaJi-
3aunms

H*, Na*, a Takxke Fe** u AI**, [lna 3THX BOJ XapaKTepeH BecbMa IIH-
POKHI{ CIEKTP MHKDOKOMIIOHEHTOB — B 3HAYHTEJIbHBIX KOJMHYECTBAX
otmeyatorest F, B, P, As u Zn, B nosemiennsix — Pb u Sb u B He-
Goabmux — Cu u Cd.

Oco6eHHOCTH METaJNIOHOCHOCTH KHCJBIX M CYJb(paTHO-XJIOPHAHBIX
HAPOTePM B IMIYGHHHEIX YCIOBHSX ObIIM H3yueHL B pesynbTaTte Oype-
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