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MHHEPA/IOTHYECKAA XAPAKTEPHCTHKA
TEXHOI'EHHOI O CbIPbA, ITO/1YYEHHOI' O

ITPH OCBOEHHH ME/IHO-KO/TYHEAAHHOI' O
YVYA/THHCKOI'O MECTOPOK/IEHHA

HccnenoBarbl MuHepasornyeckue U CTPYKTYPHO-TEKCTYPHbIe OCOOEHHOCTH PAa3/ITHYHBIX
rexHorerHbix reopecypcoB OAQO «Yuamurckuri [OK», conepkaiirie LIBETHbIE MeTa/l/Ibl.
Ycranosrersr mMuHepa/siorndeckie OCOGeHHOCTH TeXHOIeHHOIO ChIpbsA, B/IMAIOIIME Ha
rapameTpbl CepPHOKHC/IOTHOIO KYYHOIO BblIlle/IaYHBaHHA.

KmoueBble coBa: Ko/deaaHHble MeCTOPOMKACHHS, MAcCHB OTBa/la, MHHEpa/IbHBIF CO-
CTaB, KY4HOe CepHOKHC/IOTHOE Bhille/lauHBaHHe.

y YasZIMHCKOe MeCTOPOKAeHHE
OTHOCUTCS K 4uc1y Haubornee
M3BECTHBIX M XOPOLIO H3YUeHHBIX KO-
yenaHHBIX Mectopoxaenud [OxHoro
Ypana. MecTtopoxaeHre pacrionoxkeHo
B TIpefie/laXx  KPYIHOM  CK/Iaa4aToM
CTPYKTYPBI, MPHUYPOYEHHOM K CeBepHO-
MY Y4aCTKy YYa/TMHCKOro PpYyaHOro pari-
oHa. Kpyronagaiomas pyaHas 3a1exb
MeCTOPOK/ACHHsl /IOKa/IM30BaHa Ha 3a-
nagHoM Kpbiie Mano-YuanuHckor an-
TUK/IWMHA/IBHOM CK/IAZKU, B KPOB/E BTO-
pPOM TOMIM KHUCABIX BY/IKAHUTOB Kapa-
Ma/IBITAIICKON CBHUTHI U TIepeKphiTa aua-
6a30BbIMM, 0a3a/bTOBBIMM M aHAE3WUTO-
GazanbToBBIMU  MIOpUPHUTaMK  TpeTer
TOMIM KapaMa/IbITAllICKOM CBUTHI, CO-
fepaliet PYAOKAacThl U MPOCIOU KO7l-
yesaHHBIX pya. BoKpyr pyaHo# 3anexu
[0  TNPOCTUPAHUIO  [POC/EKHBACTCSH
CUMMETPUUHBbIM, a [0 TaJeHUIO acCu-
MEeTPHYHBIM MeTacOMaTHUUeKUI Opeorl.
MuHepanbHBI  COCTaB  MemHO-KO/-
Yefl@aHHbIX pPya B Le/IOM THIIMYeH /1A
MeCTOpOXKAeHHH ypaabckoro turia. Oc-
HOBHYIO Maccy pya c/araioT ITHPHT,
caneput U XanbKOMUpUT. B moauu-
HEHHBIX  KO/MYeCTBaX  BCTPeYaloTCs
Gneknble pymbl, TaZleHUT, MarHeTUT, re-
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MaTUT. M3 HepyaHbIX MUHEpPasioB B Hau-
OO/MBIINX  KOMMUYECTBaX ITPHUCYTCTBYIOT
KBapll, 6aput, KapOOHaTbl, CePHULIMTHI U
xnoputhl. HepyzaHble rynoreHHbie Mu-
Heparibl COCTaBasAIOT 6-7%.

OGbekTaMy UCCIeZI0BaHNM SBASAIUCH
OTBa/Ibl BCKPBIIIHBIX M BMEMIAIONIMX I10-
poa, a TakKe HEeKOHAMLIMOHHas (ppaKLMs
OTCeBa paarMOMEeTPHUeCKON —Cernapaiiiu
MeIHO-KO/UelaHHbIX pya (puc. 1).

B pesynsrate paspabotku YdanuH-
CKOTO MEeCTOPOKACHHST (DUMKO-TEeXHH-
YECKHMMH TeOTeXHO/IOTUSMH  OTBa/1o00-
pa3oBaHHe MPOM3BOAWIOCH MYTeM IIo-
C/IOVHOTO  CKIAAUPOBAHUS BCKPBILIHBIX
rnopo/a A1abasoBOro COCTaBa, BMeIlaio-
IIMX METaCOMAaTUTOB M PYAOKIACTOB. 3a
repyoa pas3paboTKU YdanuHCKOro Me-
CTOPOXKIEHUS B OTBa/lbl BCKPBILIHBIX
[MOpO/A BbIBE3GHO U3 Kaphepa U IIaXThl
Gonee 150 maH M>.

OTBanbl BCKPBIIIHBIX [TOPOA YyarivH-
CKOTO MEeCTOpPOXK/IeHHsI B HacTosllee
BpeMsl PacCMaTpPHBAIOTCH KaK TEXHOTeH-
Hble MacCCHMBBI, COCTOSIIIME M3 yepeayio-
IIUXCsl C/IOEB FOPHOM MacChl Pa3MMYHOrO
reHesrca W BeIeCTBEHHOIO COCTaBa
(puc. 2). MoIHOCTh C/10eB FOPHOM Mac-
Chl BapbHpyeT B MINPOKUX Mpeaenax ot
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Puc. 1. PacnonoxkeHHe TeXHOTreHHbIX OTBA/IOB Ha TEPPHTOPHH Y4a/lHHCKOro Kapbepa



Puc. 2. CtpoeHHe TEXHOreHHOro OTBa/la BCKPBILWIHBIX

H BMellarlUHX nopoa

HECKO/TBKMX CaHTMMeTpoB 70 1...2 M. B
HCCeIyeMOM MaCCHBe OTMeYeHb! 1IBe 30-
Ha/IBHOCTH:  BepTHKa/IbHAsd,  BbIpaKalo-
Iasics B U3MEHEeHNH pa3MepoB OG/IOMKOB
TOPHBIX [OPOA IO BBICOTE sipyca (OT mo-
[IOIIBBI K KPOB/IE) B 3aBUCMMOCTH OT Ipa-
HY/IOMETPHUECKOrO COCTaBa Mopoa W /a-
TepasibHasd, CBA3aHHasg CO CMEHOW Ha-
K/IOHHO 3&/IeralollX IOPOA Pas/IMYHOro
MTUTO/IOTMYECKOTrO cocTaBa. | paHHLIbl Me-
KOy CIOIMA  H3MEHAIOTCA OT  UeTKHX,
MPaKTUUECKU POBHBIX 0 Pa3MbIThIX, He-
POBHBIX.

B MaccuBe oTBasia BblAeNSAIOTCA CI0U
C/IOXKEHHbIe BY/IKaHUUeCKHMU T0POJaMU
OCHOBHOTIO COCTaBa C HeOO/IbIIoN Mpu-
MeCblO KBapLI-CEPHLIMTOBBIX MeTacoMa-
THUTOB, U C/IOM, TpeAcCTaB/lIeHHble B OC-
HOBHOM KBapLIeBBIMM M KBapLI-Cepy-
LIMTOBBIMH MeTacoMaThTaMu. B Kaxzaom
cnioe B HeOO/BIIOM KOMYECTBe IMPHCYT-
CTBYIOT CY/IbOHAHBIe PYAOKIACTHI.

Cnowm, crnoxeHHble 3dpdpysMBaMu OC-
HOBHOIO COCTaBa, B IpOLiecce XpaHeHwUs
npeTeprieii vsMeHeHus. Ha moBepxHo-
CTH OG/IOMKOB TOPHBIX MOpoa Habona-
eTcs KOpKa TMAPOOKWC/IOB Kere3a (puc.
3). Mexay KycKaMM [OpOZIbl BCTPEYAIOTCH
Oypble phbIX/ble MacChl ApO3WTa, C KBap-
LIeM, TUIICOM W X/IOPHTOM BBITIO/HSIONIE
MpOCTpaHCTBO (puc. 4).
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B cnoe weracomatuTOB
OTMeYaloTCs HeGorblIIve
MIUH3bI THIIC-CePHULIMT-KOIHA-
nToBoM cMmecu (puc. 5). Bece
OB/IOMKH MeTacoOMaTUTOB
MOKPHITHl KOPOUYKOM WM MpU-
MasKaM{ CMeCH MUHEepasioB.
[lo maHHBIM peHTreHOdasz0-
BOTO aHa/iM3a 3Ta CMeCh MU-
HepasioB Mpe/CTaB/IeHa TUIl-
COM, MeabCoepKallliM KO-
MUATMTOM, KBaplieM, MUpU-
TOM, CepHLIMTOM, B TOAYU-
HEHHOM KO/IM4eCTBe BCTpe-
YaloTCH TI/1arvoK/a3, XAOPUT
Y AposuT (puc. 6).

OcHoBHble achbpy3uBEI
Npe/ACTaB/e-Hel  avabazaMy,
nrabazoBbiMK  TTOPdU-prTaMy, OazasibTa-
MU C PasHOM CTereHbiO YpariuTHU3aLU U
cocioputrzalmy. [ lopoabl 3eneHoro vy
3e/1eHOBATO-CUPeHeBoro  1BeToB. CTpyk-
Typa — CKPBITOKPHCTa/I/TMYeCKasi, Mopdu-
pOBasi, BKPalVIeHHHWKU TPeICTaB/IeHbl M3
MEHEHHBIMM OCHOBHBIMH T/IarMOK/Ia3aMH.
Tekctypa — dmovaanbHasi, TOPHCTas,
MUH/Ia/ICKaMeHHasl. MMHAA/IMHBL  BBITO/-
HeHbl BTOPUYHBIM MHHEPa/IoM — Ka/lblLIv-
TOoM (puc. 7).

OcHoBHasi Macca 3¢pdoysHBOB ITpe-
epriesia M3MeHeHHe C 06pasoBaHHEM
yrozbyathix aMpubonoB (puc. 8).

KBapii-cepHiMTOBble METacCOMAaTHUThI
AB/IAIOTCH CBEeT/ION TOPHOM TOPOZIOH,
C/IOXKeHHOM B OCHOBHOM KBaplieM U ce-
PULIMTOM, B TMOAYMHEHHOM KO/IMUeCTBe
BCTPEYAIOTCsl X/IOPUT M KaxormoHr. Oc-
HOBHBIE pYAHBIE MHHEpasibl TPe/CTaB-
NleHbl TUPUTOM, Xa/TbKOIIMPUTOM U cda-
neputoM. CTpyKTypa BapbUpyeT OT
rPaHOBIAaCTOBOM /10 /1enUa0B/IacTOBOM B
3aBUCHUMOCTH OT TpeobasaHus Mopo-
n006pa3yvIoX MUHepasios (puc. 9).

[lnst opoa rpaHo6/1acTOBOrO CTpoe-
HUSl XapaKTepHa MacCHBHas TeKCTypa,
A7s TIOPOA 1enuao6/1acTOBON CTPYKTY-
pbl - C1aHIleBaTast. MeTacoMaTHUThI TIPOo-
HU3aHBI Cepuelt TPellrH, pa3MellleHHbIX



Puc. 3. PasButHe rHapookucaoB xenesa Puc. 4. SIposutoBbie mMaccel cpean o6-
(reMHO-Ccepoe) Ha NOBEePXHOCTH T'OPHBIX /IOMKOB NOPOA
nopoa

Puc. 5. /Iuuspl BbimonneHnsl, rHnc- Puc. 6. Pa3sBHTHe KOpOYeK H MpHMa3o0K
CepHLHT- KOINHANHTOBOH CMeChbl0 MHHe- BTOPHYHBIX MHHepa/OB Ha MOBEPXHOCTH
panoB (6enoe) MeTacoMmaTHTa

Puc. 7. Munaanuna BbIO/HEeHHbIe Kaab- Puc. 8. Pa3Buthne Hroap4atoro amu-
LHTOM 6o1a B ocHOBHO# Macce 3¢h(hy3HBOB



Puc. 10. IlapannensHas TpelmHHOBa-
TOCTh B KBapU-CEepHLHUTOBBIX MeTacoMa-
THTax

Puc. 9. MaccuBHas TeKcTypa H rpaHoO-
acToBasg TeKCTypa KBapL-CepHLHTOBOIO
MeTacoMarTHTa

Puc. 11. BkpanaeHHHMKH nupura (dep-
HOe) ¢ HepOBHBbIMH IpaHHLUaMH B MaTpH-
e MeTacoMaTHTa

BIO/Ib C/IOUCTBIX CH/IMKATOB, OPHEHTH-
POBaHHBIX TIZIOCKUMH TIOBEPXHOCTAMH
napasnnensHo Apyr apyry (puc. 10).

Pynoknactel mnpeactaBafioT  cob6om
OB/IOMKH KaK CIVIONIHOM, Tak U BKparl-
neHHOW pyabl. B criomHeix pymax co-
[epxaHUe HepyaHBIX MHHepasioB He-
3HAUYMTE/IbHOE, BO BKPAIVICHHBIX HX KO-
nu4ecTBo cocrtaenser Gonee 85 % or
BCeV MacChl.

3epHa MUpHTa BO BKPAIICHHBIX PY-
fax UMeloT uaMoMopdHyio GopMy C
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Puc. 12. XanpkonupHT (TeMHO-Cepoe)
BBIIIO/IHAET NMO/IOCTH TPELUHH B MHPHTO-
BOH Macce (cBeraoe)

YeTKUMU W/IM HEepOBHBIMU TPaHHLIAMH
(puc. 11). Pasmep 3epeH mvpuvTa AOCTH-
raet B rorepeuHoM ceueruu 10 0,5 cm.

CriniomHble pyabl - M/IOTHBIE 3epHU-
CThble arperathl MMpuTa. B noaurHeHHOM
KO/IMUeCTBE BCTPEUAIOTCH XKalTbKOITUPUT
u cdanepur. CTpyKTypa MenKosepHH-
cTasi, mopdpupoBHaHas. TekcTypa - Mac-
cuBHas. Cynbduasl Meau U LIMHKA Bbl-
MO/THSAIOT ~ MTPEUMYIIIECTBEHHO  T10/I0CTH
pasBeTBAfIOMMKCH  TpemmH (puc. 12),
00pasyioT  SMY/IBCHOHHYIO — BKparvieH-



Tabmmua 1

P. aclripeae/ZeHHe I10/1Ie3HbIX KOMIIOHEHTOB B C/10AX AHab6a30BbIX

OTBa/IOB BCKPbIIIHBIX H BMelLlaloIIHX nopoa

Kaacce! kpynHocTth, Coaep:xaHue NO/Ie3HOro KOMIOHEHTa

MM B C/I0€ METaCOMaTHTOB B c710e OCHOBHbIX 3¢ hy3uBoB

Cu, % Zn, % Cu, % Zn, %

-50+10 0,03 0,06 0,07 0,16

-10 +5 0,09 0,06 0,02 0,06

-5 +1 0,09 0,06 0,04 0,06

-1 +0,5 0,1 0,06 0,05 0,06

-0,5 +0,25 0,13 0,077 0,07 0,03

-0,25 + 0,074 0,12 0,03 0,09 0,03

-0,074 + 0 0,14 0,03 0,09 0,03

HOCTh B TIMPUTE, BCTPEYAIOTCA B UHTEp-
CTULIMAX MeX/Y 3epHaMM MUpHTa.

B pasHBIX IO AUTONOMMYECKOMY CO-
CTaBy COfAX TIO/Ie3Hble  KOMITOHEHThI
pacrpenensioTcsi B CACAYIONIMX COOT-
HolleHusX (taba. 1).

Takoe pacrpeneneHre I0O/1E3HBIX
KOMITOHEHTOB OOBACHSAETCA [/TUTE/IbHBIM
XpaHeHWeM BCKPBIIIHBIX M BMEIIAONIMX
opoa B OTBa/laX, e MPOUCXOANT ec-
TeCTBEHHBIM TIPOLIECC BhIlle/IauBAHUSA
LIBETHBIX MeTa/rioB. Tak, Mesb KOHLICH-
TPUpYeTCa B KAACCaX KPYIHOCTHIO -
0,074 + 0 mm o 0,14 % B MeTacoMa-
tutax u 10 0,09 % B ocHoBHBIX 3dpy-
suBax. LIMHK, HaoBOpOT, TMOMHOCTHIO
BbIIIE/TAUMBACTCH M3 Me/ko3eMa U OC-
HOBHasi €ro Macca HaxXO[WTCH B KPYIl-
HOM U CpezHeM K/1accax KPYIMHOCTH.

OCoBeHHOCTH  CTPYKTYPHO-TEKCTYP-
HBIX XapaKTepUCTUK W paclpeesieHre
TO/Ie3HBIX KOMITOHEHTOB B /IaHHBIX TeX-
HOT@HHBIX Teopecypcax TMOo3BoMAT -
HEeKTHBHO MPYMEHNATh MPOLIECCHl KYUHO-
IO BbIIIC/TAUMBAHUS /718 KOMILIEKCHOTO
V3B/ICUEHUS] LIBETHBIX META/I/IOB.

C Le/bio BOB/IEUEHUS B MPOMBIIL/ICH-
HYIO 3KCII/IYATaLMIo Py, paHee CKIaau-
POBaHHBIX B OTBa/laX M XapaKTePH3YIO-
IIMXCH  BBICOKMM, T[I0 COBPEMEeHHbIM
OLIeHKaM, COAepKaHWeM LIeHHBIX KOM-
[IOHEHTOB, Ha YYa/MHCKOM PYAHUKe
Gbl/la BHeApeHa TeXHO/OTHSl PEeHTTeHO-
METPHYECKOM T[TOKYCKOBOM CerapallviH.
CerapalllOHHasi YCTAHOBKa ITO3BO/ISET

BblIC/INTh HoraTyio (MeabcoaepKallyio)
pakLMIO PYabl M OTBA/IbHBINA MPOAYKT,
HallpaB/IgeMbld 15 HWCIO/Nb30BaHUA B
IPakaaHCKOM CTpouTenscTBe. Hecmot-
pPsi Ha SIBHBIE TEXHUKO-3KOHOMHUECKUE
MpeyMyIecTBa AaHHOM TeXHO/IOTHH, B
LIMK/Ie cerapalry o6pasyioTcs CIieL-
drueckre OTXOAbl [IPOU3BOACTBA —
[IPOCHINb Cerapaury. OTO HeKOHIMLIU-
OHHasi Mernkasi (PpakUMs, KOTopas He
MOZKeT ObITb IepepaboTaHa HU PeHTre-
HOMETPUUECKOH cerlapaliier, HU B LIMK-
ne oboraieHusl.

HexkoHauiioHHass ppakLysa peHTre-
HOopaavoMeTrpudeckor cenapatmy (PPC)
— OTCeB, CK/IAAWPYEeTCsl Ha TeppPUTOPHH
OTBa/IOB YYa/lMHCKOTO PYAHMKA B OTBa-
ne Ne8 (puc. 1). [laHHBIM BUA OTXOOOB
dopmupyercs Ha npeanpustur ¢ 2003
rofa C Haya/la BHeAPEeHWs TeXHOIOIMU
nokyckoBoti PPC. O6beMbl cerapativu
PPC cocragasitor 117 ThIC.T.

OtBanel  otcea PPC  Brmouaior
BMelllalolue MopoAbl M HEeKOHIWLIMOH-
Hble MacCCHBHble MefHble W MeHO-
LIMHKOBbIE PYZbl, BKPAIVIGHHBIX W TYC-
TOBKPAIVICHHBIX ~ PAsHOBUAHOCTEM B
PA3HOM CTeIleHH OKMC/IEHHOCTH.

K B™ematommm nopoaam PPC otHo-
carca avabasbl ¢ pa3HOM CTerleHbIo ypa-
UTH3ALIMA U COCIOPUTH3ALIMK, KBapLl —
X/IOPUTOBbIe U KBapLI-CePHLIMTOBLIE Me-
TacoMatuThl. /IMabasbl — TeMHasi Iopoaa
3e/IeHOTO W/IH  3e/IeHOBATO-CHPEHEBOro
uBera. Crpyktypa - 1nopduUpoBasd,
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13. HAposuroBble Macchbl
KpHCTa//1aMH THPHTa

Puc. Mmexay

BKpAaIvIeHHHKH Ipe/CTaB/eHbl N3MeHeH-
HbIM OCHOBHBIM [I/IarMOK/1a30M. TeKCTy-
pa - dmovaansHas. [rabassl 3e1eHoBa-
TO-CUPEHEBOTrO LIBeTa PasOUThl Tpellu-
HaMM, TIO/IOCTU TOC/IeIHUX BBIMIO/THEHbI
KBapLieM. KBapL-CepULIMTOBbLIA MeTaco-
MaTUT — CBeT/lasg TopHas Topoaa.
Crpyktypa - rpaHOO/1acTOBasd, /1eru-
nobnactoBas. TekcTypa - MacCHUBHasi C
aMeMeHTaMM C/IaHIleBaToCTH. B ocHoB-
HOM Macce KBapL-CEepULIUTOBBIX MeTa-

COMaTUTOB  BCTpeYaeTcsl  MHpPHUTHasd
BKpar/ieHHOCTb. KBapLi-x/10pUTOBBIi
MeTacOMaTUT — 3e/leHOBaTasd II0poaa,

pasbutas KBApLICBBIMH  IPOXKU/IKAMU.
Crpykrypa nenvaobnacroBas. Tekcrypa
- C/1aHLIeBaTas.

Pynet PPC  npeacraBneHsl  Kak
CIVIOUIHBIMH CePHO-KO/MUeaHHbIMY, TaK
M BKparvieHHBIMM  Pa3HOBHUAHOCTAMU.
YcTaHOBNEGHO, UTO CpeaHee comepxa-
Hve Meau B otceBe PPC cocraBasier
0,52%, uuwnra 3,12%, KOTOpBIE KOH-
LIGHTPUPYIOTCS B CY/IbPUAHBIX MHHEpa-
nax.

['naBHRIMM  pPYOOOOPA3YIOUNMHY  MU-
Hepa/laMu SIB/ISIIOTCA TTMPUT, Xa/lbKOTIH-
purt, ccaneput. M3 HepyaHbIX MUHEpa-
noB Hauboriee pacrpoCTpaHeHbl KBapll,
CepULIMT, XAOpUT. BTopuruHble MuHEpa-
bl UMEIOT Pe3KO TMOAYMHEHHOE 3Haue-
HYe Y MpeACTaB/IeHbl PO3UTOM, TUIICOM
U KazibLIMToM (puc. 13).
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TekcTypa HEKOHAWLIMOHHBIX PYa U
pya PPC — maccuBHasi, rnopdHpoBHa-
Has, BKpari/ieHHas, TPOKU/TKOBO-
BKparzieHHast. Pexe BcTpeuaroTcs msar-
HUCTBIe, TO/I0CYAThie M C/TOUCThIE TeK-
CTYPBI.

Crpyktypa pya PPC usmeHserca ot
TOHKO- [0 KPYIMHO3epHHCTOM. M3 3ep-
HUCTBIX CTPYKTYP HaWOO/BIINM Pa3BU-

THeM  TO/k3YeTC  MeNKO3epHHCTas.
Crpoetue GOMBIIMHCTBA CYIbMUIOB —
annoTproMopdHoe, navomopdHoe

CTpPOeHHe BCTpevaeTcss TO/MbKO Y THpH-
Ta. HabmogaioTcs Takke caeayiomirie
MUKPOCTPYKTYPHI: Pacral TBEPAbIX pac-
TBOPOB, 3MY/IbCMOHHAs CTPYKTypa Ile-
PeKPUCTa/ITU3ALINH.

[luputr sBAseTCS WMPOKO pacIpo-
CTpaHeHHBIM PYAHBIM MHHepasioM. B
CI/IOIIHBIX PYAax OH C/laraeT OCHOBHYIO
Maccy. Ero conepxkanue mocturaer 80-
90 %.

MaccuBHBIF CepHbIM KomyeaaH Ipo-
HU3aH Cepuell MeNKHX Tapasi/ie/lbHbIX
WM PasBeTRISIONIMXCA TPeIMH, Hapy-
mas CIVIOWHOCTh pyabsl. Bo BKpariieH-
HbIX pyZax [MHUPUT BCTpeYaeTcs B BHE
OTZeNbHBIX 3ePeH W/IH 3ePHUCTBIX CKOII-
nenuit. Pasmepn! arperatoB nvpura us-
MEHSIIOTC B WIHMPOKUX IIpeaenax OT
CKPBITO-KPUCTA/ITUYECKUX /10 TPpybo3ep-
HUCTBIX, Ooree 1 cm. Popma Bhizesne-
HUM — TreKcasapryeckas, OKTasapuue-
CKasi, W30MeTpHuHasi, HepoBHad. [ pa-
HULIBI MEXAY CH/IMKAaTHOM MaTpuiiel U
[MUPUTOM MeCTaMM pe3Kre, a MecTaMy -
HepoBHble. Bo BHYTpeHHMX uacTsax 3é-
peH mnuputa HabOMOAAIOTCA PEeTHKThI
cpaneputa U XanbKOIUPUTA.

[Tuput yacto ob6pasyeT TOHKHE CPO-
CTKM C Xa/lbKOIIUPUTOM M CpasiepuToM
(puc. 14). Cynbdouas! Meau 1 LIMHKA BbI-
MO/THSIOT UHTEPCTULIMK MeXAY 3epHaMU
MUPUTa, MOIOCTH TpeuH u mop. [pa-
HULIBI MeX/Y TUPUTOM U APYTUMHA MH-
Hepa/silaMM HEepOBHbIe, 3a3yOpeHHbIe.

XanmbKOIMMPHUT - BTOPOM TI0 Pacrpo-
CTpPaHEHHOCTH pyaHbii MuHepan. OH



Puc. 14. Cpoctku nuputra (cBeraoe),
xa/nbKonupHTa (cepoe) H cpanepura
(temHo-cepoe)

15. IIpoHHKHOBeHHe Xa/lbKOIHPH-

Puc.
TOBbIX (cepoe) u cpanepuTOBBIX (TEeMHO-
cepoe) Macc B KOM4eaaHHbIX pyaax

AB/IIeTCA  [/IaBHBIM ~ MeabCOoAepKalliM
MuHepanoM. PaaMeps! 3épeH XanmbKOIu-
puta KonebmoTes a0 1 MM u Horee.

B crniomHeIX pysax  XaabKOIHPUT
BBITTO/THSICT MHTEPCTHLIMY MeXKay 3epHa-
MU TIUPUTa, Pa3BETB/SONMECs Tpelu-
HBI, PacCro/ioxKeHHble BAOMb IPAaHHULL 3E-
peH NupHTa, WHOIAa OT/araeTcs B ce-
PUM  MeNKUX Tapas/ie/lbHbIX TPEellyH.
Dopma BblIeIeHUI — amIOTPUOMOPd-
Had. B HesHauuTesbHOM CTerneHu OGHa-
PYKUBAIOTCH SIB/ICHUS pa3beaHusi -
pHYTa ¥ MPOHUKHOBEHHE Cy/bdraa Mear
0 TOHKUM TpPeIMHKaM BO BHYTPEHHIOIO
YyacTh 3epHa. MecTaMy MUPUT U XabKO-
MUPUT 0OPA3YIOT TeCHbIe CpacTaHHA.

B crinomHo pyae yacto Habnmonaet-
Csl B3aMMHOE ITPOHHMKHOBEHHUE XallbKO-
[MUPUTOBBIX 1 CaslepHUTOBBLIX Macc (puc.
15). 'paHuLIBl MPOHUKHOBEHHS Xa/lbKO-
MUpUTa - HepoBHBIC, 3a3yOpeHHble. B
ro/sie  XabKOTIMPHUTa BCTpevaloTcs Mer-
KUe BblaeneHusi cdasneprTa, a B IO1E
cdpaniepuTta — BbIIC/ICHHS Xa/IbKOTTUPUTA.

Bo BKpar/ieHHbIX pyaax Xa/lbKoOIlH-
pUT obpa3yeT 3epHUCThie BhiZIe/leHUs B
KBapliie U xaopute. Pasamep BbineneHuit
nocturaer 0,8 cm. Popma — Henpa-
BU/IbHAsi, OBa/lbHasi C HEPOBHBIMM Ipa-
HULIaMH.

Cdranepur - raaBHBIFA pyaoobpasyio-
mmx MuHepasn Ha 1WHK. Cdaneput xa-
pakTepHayeTcs HepaBHOMEPHOCTHIO
pacrnipenenenvs. Ol Habmonaercs B
MUHepanbHBIX aCCOLIMALMAX C MTUPUTOM
u xanskormputoM. Cdazepur obGpasyer
paccpenoToyeHHble 1 THe3l0Bble BKpa-
I/IGHHOCTH, TIPORWIKA Cpeau PYAHBIX 1
HepyaHBIX MHHepasioB. B  cromHon
MeZHO-LIMHKOBOHM  pyae  ccanepuT
BCTpeYaeTCs B BHE TECHBIX MpopacTa-
HUM C TIMPUTOM U Xa/IbKOIIMPUTOM. B
pyaax XapakTepHO TaKke 3amelleHue
MUpUTa CPaiepUTOM.

YcTaHOBMEHO, UTO BBICOKOE COoaep-
JKaHWe LIeHHBIX KOMIOHEHTOB B ITPOCHI-
M PEeHTTeHOMETPUUECKOM cerapaliyin
duKcHpyeTCs B Kaccax KPYITHOCTU -
20+3 MM ¢ comepxanveM mean - 0,67
%, tmHka - 3,47 % (tabn. 2).

AHazM3  BellleCTBEHHOTO  COCTaBa
TE@XHOTE@HHOTO CHIPbS, MOMYUEHHOTO TIPU
OCBOGHMM MeHO-KO/Ue/IaHHOro  Yya-
NMHCKOTO MECTOPOKICHHS TOKa3a/l, UYTO
Ha/lMuMe  MHHEpaZioB,  COAEPKallIMX
LIBeTHbIe MeTa//Ibl U [AOCTYIHOE Pacrio-
N0}KeHUe 3TUX MHHepaZioB BO BMellaio-
KX TIOPOJaX U B TMOMOCTAX TPEIMH py-
[OKIacTOB OymeT CriocobCcTBoBaTth 6Or1a-
TOMPUSTHOMY TEYEeHHIO TpOoLiecca BhI-
1es1aurMBaHus. JTO TO3BO/UT MPU OTHO-
CUTe/IbHO HeOO/bIIOM TeXHUYECKOM Iie-
PEBOOPYKEHHHU HCIO/Mb30BaTh OTBA/IH,
KaK CaMOCTOSITE/TbHBIA KMCTOUHHK MUHe-
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Tabmmua 2 CHU3UThL HeraTMBHOE BO3-
Pacnpeaenenne neHHbIX KOMIIOHEHTOB [IeVICTBYE Ha OKPYKAIOLIYIO

o KaaccaM KpynHocTtu B orcese PPC

cpeay.
Knaaccer KPYMHOCTH, Conep)KaHue Mno/1e3aHoro yCTaHOB[[eHHbIe 3aKO-
MM KOMMOHeHTa HOMEPHOCTH MHMHePa/IbHOI'O
Cu, % Zn, % coctaBa GeaHBbIX Py, CK/a-
+30 0,22 0,77 OUpYeMbIX B OTBaZle U Ha-
-30+20 0,22 0,77 XOAAmMXCA Ha  OanaHce
-20+10 0,70 2,88 «Yyanuuckoro 'OKa» 6bium
-10+5 0,73 5,50 YuTeHbl MpH OOOCHOBAaHWH
-5+3 0,57 2,02 TeXHO/IOTUH BOB/IeUEeHUS]
-3+1 0,45 1,63 [AQHHOI'O ChIPbA B ITPOMBIIII-
-1+0,5 0,47 1,54 7IeHHVIO 3KCIVIyaTalMIio Me-
-0,5+0,25 0,51 1,28 TOAOM KYYHOI'O CepPHOKMC-
-0,25+0,071 0,49 1,22 7IOTHOI'O  Bblllle/lauMBaHUA.
-,071+0,044 0,57 1,44 [laHHas TexHO/OTWA B Ha-
-0,044 0,65 1,38 cTofilllee BpeMsd [IPOXOAUT

OIMTBITHO-TIPOMBIII/IEHHYIO

pPa/lbHOTO  CHIPbS,, PACUIMPUTL MHHE- anpoGaiio B YC/IOBHUAX
PaBHO-CHIPbeBYIO 6asy MpeanpuATas 1 7 JAAMHCKOTO pY/HHUKA,
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Voloshinovskiy K.I. COMPONENT COMPOUND SENSORS FOR THE INDUSTRIAL
ACCOUNTING OF THE FLOW RATE OF THE NATURAL GAS - METHANE

The component compound sensors of gas and natural gas — methane are reviewed. Different variants of
their implementation are proposed.

Key words: The component compound sensors of gas, gas metering stations, captured methane.

230



