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FEONNOrnAa, ropHOE !
OENO, METANNYPIn4a L

YAK 622.013.34

A.A. Kaubatbipos
AO «LleHTp MHKUHUPHHTA U TPaHC(EePTa TEXHOIOTHIY, I. ACTaHa

AHAJIN3 CYUIECTBYIOIUX 3AITACOB IHOJTUMETAJLUIMYECKOI'O ChIPbSI AKAMPEM-ATACYHCKOT'O
PYJIHOI'O PATIOHA

Ha 01.01.2009 r. Ha Ganance AO «Kaiipemckuii ['OK» umerorcs creayromue cyMMapHbIe
3anacel MOJUMETAUTUICCKUX U OapUT-MOMUMETALIHUCCKUX pya (tadm. 1) [1-3].

Tadbnuua 1
Oobwue sanacer no AO «Kaiipemcxuii T'OK»
MecTropoxIeHue, yIaCTOK 3amacel OamaHCOBBIX Py A, [Tpumeuanne
MJIH TOHH

JKaiipem, yuacTok JlampHe3anagHbil 32,2 OTxkpeITast 7oObMa
JKaiipem, ydacTok 3anagHsrii 20,5 OTxkpeITast 7oObMa
JKaiipem, yuacTok BocTouHBIH 134 [Nogzemuas moOb4a
Ymkate-111 5,8 OTtkpsITas 100bMa

36,2 TTom3emuas mo0ba
Yikarsis- 1 18,6 OTtkpsITas 100bMa
Hroro 2473

Y TBEp)KACHBI 3aIackl Py BCEX MECTOPOKACHHUI MOTMMETATINIECKHX py 1 XKatipem-ATtacyiickoro
PYAHOTO PETHOHA COOTBETCTBY IMMU MpoToKojIamu [ K3 (tabm. 2-6).

Tabauma 2
3anacwl pyo yuacmra Janvresanaouuiii
Banancopnie 3abanaHncoBkie
Tunsl pys, KOMIOHECHTBI B+C, C, B+C, C,
1. BapuT-nonuMeTamIMIeCKHE Py bl
Pyna, teic. T 8 246,00 290,00
Caunert, % 2,10 1,26
TTuak, % 3,75 1,74
bapur, % 56,89 65,37
Cepebpo, /T 38,39 26,37
2. IlonumeTaannueckue pyasl
Pyna, teic. T 21450,0 1545,0 2457,0 840,0
Cauner, % 1,23 0,53 0,15 0,54
Ilunk, % 5,73 3,44 3,00 3,33
Cepebpo, 1/T 15,17 9,66 0,72 8,79
Pyna, teic. T 29 696,00 1835,0 2457,0 840,0
Caunerl, % 1,47 0,64 0,15 0,54
Ilunk, % 5,18 3,17 3,00 3,33
Bbapur, % 15,77 10,34
Cepebpo, 1/T 21,62 12,33 0,72 8,79
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Oxonyanue maén. 2
banancogsie 3abaaHcoBbIe
Tunsl pysl, KOMIOHEHTBI B+C, C, B+C, C,
3. MoHoGapuTOBLIE PyIbI
Pyna, teic. T 556,0 95,0
Bbapur, % 60,41 66,53
4. MeaHble pyibl
Pyna, teic. T 908.,5
Mean, % 0,79
Tabnuma 3
3anacwl pyo yuacmra 3anaonviii
Tum pyabl, KOMIIOHEHTBI banancoBbie 3abanancoBblc
B+C, C, B+C, G,
TTomuMeTaNTMISCKHM, THIC. T 8117.5 6.4
Kops! BeIBETpHUBAHUA
Cunen, % 1,78 1,56 - -
Iusk, % 491 4,69 - -
Baput, % 11,92 17,19 - -
Tomumeranmaeckmit 7952,1 33 - -
Cunen, % 1,88 0,3 - -
Iusk, % 4,57 1,52 - -
Bapurosblit 42327 142,6 - -
Baput, % 70,38 74,89 - -
Tabnunoa 4
3anacwl pyo yuacmra Bocmounwbiii
THIBI py I, KOMIIOHCHTHI Banancossie 3abanaHcoBblc
B C C, B C
Pb-Zn,TBIC.T 15188 44 085 3716 43 424 30 659
Ceunen, % 2,74 1,44 1,77 0,6 0,61
usk, % 4,18 3,79 3,89 2,4 1,95
Cepeopo, I/t 48,2 25,9 31,6 11,7 10,9
Ba-Zn-Pb, TIC. T - 18 849 2379 - -
Csuner, %, - 2,72 2,95 - -
usk, % - 1,2 1,29 - -
Bapwut, % - 64,51 52,86 - -
Mens, % - 0,17 - - -
Cepeopo, I/t - 66,4 57,9 - -
Ba pyasl, ThIC. T - 41116 8520 1243 966
Bapwut, % - 51,23 39,72 12,55 18,18
Menp, % - 0,14 - - -
Cepeopo, I/t - 8,6 4.4 12 14,8
Fe-Ge pyasl, TIC. T - - - 91 220 18 337
epmanwmid, /T - - - 23,6 28,9
Keneso, % - - - 31,18 31,76
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3anacwl pyo mecmoposicoenus Yuikamoin-111

Tabnuna 5

Tumnsl pya, 3anacsl, yrBepakaeHHsle I'K3 CCCP B 3anacsl, yncsimuecs Ha 01.01.08
KOMITOHEHTBI 1984 r. r.
C, | & [ ¢ ¢ [ ¢ T ¢
3anachl 6apHT-CBUHIIOBEIX Py
Bceero o MecToposkICHUIO
Ba-Pb pyasl, Thic. T 31396,6 6235 37631,6 38418 3581 41999
CaHHEI, THIC. T 933,7 110,9 1044,6 1008,9 66,8 1075,7
Bapur,Thic. T 5220,6 1343,2 6563,8 7273 700 7973
B ToM uncrne s oTKpBITHIX paboT (0TM.+204 M, rry6. 200 M)
Oxucrnensble Ba-Pb pypl, ThiC. T 2230,2 166 2396,2 1474 112 1586
Cauner, TbIc.T /% 205,2/9,2 11,9/7,15 217,1/9,06 | 153,5/10,4 | 8,8/7,86 | 162,3/10,23
Bapurt, 1BIC.T /% 109,1/18,34 15/9,04 424,1/17,7 | 341,9/23,2 [15/13,39 | 356,9/22,5
Cynb¢unnasie Ba-Pb pysibl, Thic.T 4664 120 4784 4086 107 4193
CauHel, ThHIC.T /% 136,9/2,93 5,1/4,28 142/2,97 118,2/2,89 | 4,9/4,58 123,1/2,94
Bapur, to1C.T /% 655/14,04 | 12,4/10,29 | 667,4/13,95 [562,1/13,76 | 10/9,35 | 572,1/13,64
Pb-Zn pyabl, ThiC.T 167,2 54,9 222,1 - 3 3
Bapur, to1C.T /% 62,4/37,34 | 18,8/34,29 | 81,2/36,56 - 1/33,33 1/33,33
Tabnuna 6
3anacwl pyo mecmopodcoenus Yukamoiu-1
Tuns! pys, KOMIIOHEHTHI Bamnancosbie 3aGaIAHCORLIC
C, C,
Oxwucnennsie Pb-Zn, Teic.T 1688.,2
Caunery, % 2,2
Ilunk, % 0,21
CwMemannbie Pb-Zn , ThIC. T 2561,7 45,1 3,7
Caunery, % 3,6 2.8 0,7
TTuak, % 1,6 0,52 0,35
Cynbsdunnsie Pb-Zn, Thic. T 6911,2 201,4 4964
Caunery, % 3,61 2,0 0,3
TTuak, % 1,29 0,9 0,55
Cynbsdunnsie Pb ,Thic. T 1855,3 195,3 147,5
Caunery, % 1,88 1,65 0,63
1TusK, % 0,19 0,17 0,23
Ba -Pb-Cu, ThIC. T 1918,8 100,8
Caunery, % 3,72 3,59
TTuak, % 0,2 0,32
Mean, % 0,38 0,86
Bbapur, % 8,83 9,54
Ba, ThIC. T 3819,6 952,5 1553,3
Menp, % 0,23 0,26 0,07
Bbapur, % 14,42 9,74 4.7
Beero: oxucnennsle, cMmemannsle Pb-Zn, cynbduansie Pb-
Zn, cyns¢puaneie Pb, BaSO4-Cu-Pb (6e3 6apuTOBEIX), THIC.T 13247,0 3426 28739

Yuacmox Jlanvnesanaownviii. Ipupoonvie u mexnonozuyeckue munvt pyo. Ha yuactke BbIe-
JSIFOTCSL YETHIPE TCXHOJOTHUCCKUX THMNA: MOJUMETATHUCCKHH, OapHT-NONHMETATITHICCKUH,
MOHOOQPUTOBBIH U LIMHKOBHIA KapOOHATHRIA. M3 HUX HanOOJBIIMM PacnpOCTPAHCHHUEM MOJb-
syrorcs nepssiit (Gonee 70 %) u Bropoit (27 %) THITEL, CIArAONIHE TPAKTHYCCKH BCS OAIaHCO-
BbIC 3amackl yyactka [1]. [lo ycmoBuaM moacueTa 3anacos MOCICIHUN THII PV OTHECEH K 3aba-
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JAaHCOBBIM (Tadm. 7).

IHpupoonvie u mexnonoeuyecxue munsi

Tabnuua 7

OcHOBHBIE IPHPOAHBIEC THITBL YT

TexHoaornuecKknue THIThI

1. Ilupur-canepuToBble pyJABl B YIIHCTO-Kap-
GOHATHO-KPEMHHCTHIX H3BECTHSIKAX

KOBBI#)

1. Ilommmertannuueckuit (6e30apUTOBBIM CBHHIIOBO-I[MH-

2. Cdaneput-raneHUT-6apuTOBBIE PYALI B U3BECT-
HSIKaxX

2. Baput-nonumerananiyeckuit (6apuTcoaepkamuil cBUHIO-
BO-IIMHKOBBIH)

3. bapurtoBblii

3. MoHoGapuTOBBIH

4. HI/IHK—OJ’II/IFOHI/ITOBLI@ PYALI B TTIMHUCTO-KPEM-
HHUCTBHIX TTOpoAax

4. TpynHo- 1 HeoGoraTUMBII IUHKOBLIN KapOOHATHEBIN

BapI/IT-HOHI/IMeTaHHI/I‘IGCKI/IC PYABL ABJIAIOTCA 0oJiee IErkOOOOTaTUMBIMH B CpaBHCHUU C IIO-
JTUMCTATIINYCCKUMH., JTH PyABl IO JaHHBIM XUMHUYCCKUX aHAJIN30B UMCHOT 6apI/IT-KpCMHI/ICTO-

KapOOHATHO-CHITHKATHBIH COCTAB.

OCHOBHBIMH TTOJIC3HBIMH MUHEpAIaMH PV SABILIIOTCS canepur, raneHur, 6apur; B He3HA-
YUTCABHOM KOMHYECTBE MPHUCYTCTBYIOT: MUPUT, FEMATUT, TUAPOKCUIBI KEJIE3d, XAIbKONUPUT,

Onexas pyaa; B CAMHUYHBIX 3¢pHAX MPHCYTCTBYIOT OOPHHUT U KOBEILIHH.

[MopoxooGpasyromre MUHEPAIB MPEACTABICHE KBAPLEM, KapOOHATOM, THAPOCIIOAOH, pea-

KO BCTPCUACTCA XJIOPHUT.

OCHOBHBIM PYAHBIM MHHCPAIOM SIBISCTCS OApPHUT, CAOKCHHBIH JKUIbHBIM OapUTOM OEJIOro,
ronybosaroro, ceporo 1peroB. CyMMapHOE COACpPKaHUE CYIb(PUAHBIX MHUHEPATIOB HE IMPEBBI-
maet 0,5 %. XuMUIeCKuii COCTAaB TCXHOJOTHUYSCKHUX THITOB Py PUBSACH B Tad1. 8.

Tabnuua 8

Xumuveckuti cocmae mexHOIOSUHeCKUX munoe pyo Jlanvnesanaonozo yuacmea

TexHomornueckuii THIT Py bl
DJIEeMEHTHI, — —
TonuMeTtaminueckui HI/IHKOBLII/I Kap- BapI/IT— ImojJaumMeTal- .
OKHUCIIbI . - BapI/ITOBLII/I
6OHaTHLII/I JINYCCKUN
Pb,% 0,84 0,36 1,94 0,10
7n,% 4,34 3,06 4,63 0,09
Cu,% 0,036 0,01 0,062 0,08
BaS0,4,% 43 1,45 4423 65-70
FeS,,% 9,33 2,28 3,62 2,71
S10,,% 41,04 450 10,7 20,54
Ti10,,% 0,35 0,46 0,33 0,10
Al,03,% 1,60 7,82 1,09 3,78
Fe,03,% 5,70 10,18 1,22 2,53
FeO,% 0,48 2,26 0,75 0,50
MnO,% 0,07 0,16 - 0,10
MgO,% 0,8 0,88 - 0,13
Ca0,% 14,67 4,97 10,14 3,14
Na,0,% - 0,20 0,10 0,45
K,0,% 0,31 4,71 1/o0mH. 1,08
C0O,,% 8,28 5,76 1,2 0,625
Socm- Y0 7,27 6,77 12,95 H/T,
P,05,% 0,21 0,29 0,24 H/T,
Oxonyanue mabiu. 8
| DIeMEHTHI, | TexHomornuecKuii THIT Py bl |
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OKHCJIBI TTonmumeTamInuecKuit ITunKOBBIN Kap- Baput- momimeTan- .
N . Baputosbiit
GOHATHEIH JTHUCCKHH

As, T/T 0,055 0,04 0,012 0,01
Sb, /T <0,001 - 0,010 0,003
Cd, /1 0,02 - 0,02 CIL.
Hg, /T 0,005 - 0,0017 0,005
Ag, r/T 21,0 - 28,2 5,0
TL, /T 0,003 - 0,001 H/OOH.
In, r/T 0,005 - 0,0005 H/OOH.
Bi, /T 0,0004 - 0,0003 -

PesynpTarer $ha3oBbIX aHATH30B Pa3MHYHBIX THIIOB PV MOKA3bIBAIOT (Tabi. 9), uTo HauboIee
3HAYMMBIM [APaMETPOM JUTS U3BJICUCHHUS METALIOB SBJSCTCS CYIb(QUIHOCTD PYA U COACPIKAHKC
B HUX CBHHLA U [IUHKA.

Tabaunma 9
Pesynomamul pazoeozo ananusa pyo

Tunel pya Munepasbl CocnuHCHHA Conepcarue, %
abc. OTH.
baput- CBHHIIA cyIbpuaHbIe 1,67 85,71
TMOJUMETAJLTHICCKUC OKHUCJICHHBIC 0,11 5,72
(aHT IC3HUTHICPY CCHT) 0,17 8,57
ITEFOMOO0JIPO3HUT
cyMMa 1,95 100,0
TomuMmerammaeckue IIMHKA CyTb(h)UIHBIC 3,98 85,96
OKHCJICHHBIC 0,42 9,07
CHITHKATHBIC 0,23 4,97
cyMMa 4,63 100,0
TomuMmerammaeckue CBHUHIIA CyTb(h)UIHBIC 0,567 67,50
(aHT IC3HUTHICPY CCHT) 0,109 12,98
OKHCJICHHBIC 0,164 19,52
ITEFOMOO0JIPO3HUT
cymMma 0,846 100,0
LUHKA cyIbpuaHbIe 3,68 84,79
OKHCJICHHBIC 0,61 14,06
CHITHKATHBIC 0,07 1,61
cymMma 4,34 100,0
[{nHKOBBIE KAPOOHATHBIC LUHKA Cy b (puaHBIH 0,71 23,20
KapOOHATHBIH 2,35 76,80
cyMMa 3,06 100,0

Yuacmox 3anaowwiii. Ipupoousie u mexnonoeuwecxue munvt pyo. Ha 3anagHoMm yuactke
Grmarozaps SAPKO BBHIPAKCHHOH TOPH30HTATIBHOW 30HATBHOCTH MPOCTPAHCTBCHHO CMCHSIOTCS OT
LeHTpa K nepudeprn cIeayomue MpUPOAHEIC THIEL pya: 1) GapuToBhie; 2) CBHHLIOBO-0apH-
TOBBIC; 3) OAPUT-CBUHLIOBO-LIMHKOBHBIC; 4) Oe30apUTOBBIC CBUHLIOBO-LIUHKOBBIC; 5) OCIHBIC LIHUH-
KOBBIC U 6) IIMHKOBHIC OKHCICHHBIC.

Pyner 3anagHoro yuactka JenmaTCs HA MEPBHYHBIC W BBIBETPEILIC. B KOMIHUCCTBEHHOM COOT-
HOLICHUHU NPCBATUPYIOT HepBbie. Pyasl 3anagHoro yvactka ObUIHM pa3gcieHbl HA 3 MPOMBILI-
JCHHBIX THMA: 1) OAPUTOBBIC PYABI C COASPKAHHUEM CBHHIIA U nnHKA MeHee 0,5 %; 2) CBUHIIOBO-
LIUHKOBBIC TICPBUYHBIC U 3) CBHHLIOBO-INHKOBHIC BEIBETPCIIBIC.
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OCHOBHBIMH MUHEpPAJIaMH, OINPEICSIAIOMNAMHI IMPOMBIIIICHHYIO [EHHOCTh MECTOPOXKICHHH,
ABILIFOTCA CATCPUT, TATICHUT, OAPHT.
XuMHUECKHH cOcTaB pyA npuseacH B tabdm. 10.
[lomryTHBIE TIOJE3HBIE KOMIIOHEHTH Ha MECTOPOXKACHHH OTHOCATCS K TPYIIIE PACCESHHBIX
3JCMCHTOB W MPUBEIACHBI B Ta0m. 11.
Yuacmox Bocmounwiii. Ilpupoouvie u mexnonozuyecxkue munst pyo. MUHEpaNIbHBIH COCTaB
npuBeacH B Tabmn. 12.

Tabnuua 10
Xumuueckuii cocmag pyo 3anaonoeo yuacmia, %
TexHONOTHYECKHE THITBL Py
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Howmepa npo6
5 15 23 |24+25] 7 21 24 22 14 30 /i n/ 0-15410-183] 0- | O-
181 [ 18
Pb | 1,00 | 1,08 | 24 | 263 | 282 |07 ] o084 | 070 | 005 | - 1,65 | 235 | 1,05 | 110 |240] 24
Zn | 040 | 123 | 42 | 55 | 741 [3.66] 400 | 24 [ 007 | - | 562 | 325 | 484 | 3,78 |460] 3.4
Cu | 040 | 023 - 0,04 | 007 |003] 002 | 0,02 [0.021 ] 022 | 011 | 019 | 002 | 0,06 |027]0.12
BaSO, | 78,15 56 44,0 8,72 12,30 | 3,0 7,10 1,92 | 52,44 | 55,0 | 22,44 60,80 33 3,78 32,4448
Ag,r/T] 29,00 | 264 - 26,8 39,8 | 11,1 18,2 10,0 1,0 - 32,71 40,0 18,8 239 |71,0]34,5
Cd 0,01 0,03 - 0,03 | 0,033 ] 0,1 0,01 0,008 | 0,02 - 0,1 0,02 - 0,01 ]10,0110,01
As 0,012 | 0,004 - 0,05 ] 0,031 10,018] 0,02 0,064 - - 0,12 0,04 0,052 | 0,053 | 0,1 0,026
Sb 0,008 - 0,013 0,05 10,002] 0,002 0,007 - - 0,008 0,002 0,022 | 0,006 ]0,004]0,005
Te 0,034 | 0,002
Bi 0,0006 | 0,006
Ni 0,006 | 0,006 |0,0031]0,0028 ] 0,002 ]0,005] 0,005 0,002 | 0,052 - 0,003 0,02 0,0034 10,0033
Hg 0,0096 | 0,0044 10,007]0,006
Se 0,0009 | 0,0008
Tl 0,0002 10,0001 | 0,0004 ] 0,0052 | 0,005 0,003 0,0005 ]0,0024 10,0024 | 0,001 |0,0025] 0,0014 |0,0064] 0,010
In 0.0001 | 0,00012
Ga 0,0005 ] 0,001 ]0,0012] 0,008 | 0,00060,002] 0,002 ]0,0008] 0,002 | 0,0007 | 0,0009 | 0,0006 |0,0016|0,0014
Ge 0,0003 | 0,0003 - 0,0005 | 0,002 0,0005] 0,0003 | 0,0004 | 0,0003 ] 0,0014 ] 0,0004 | 0,0025 ]0,0014 | 0,0006
ALOs 1,08 1,64 - 52 7,71 4,84 4,37 5,85 1,09 1,85 4,71 1,72 4,85 4,88 3,16 1,17
SiO, 14,29 | 20,22 | 30,0 | 32,63 16,2 |34,99] 35,76 35,37 | 18,65 30 45,75 18,9 54,5 53,2 |33,17]23,10
CaO 0,31 1,86 4,5 14,95 13,5 20,5 - 21,22 | 4,16 5,84 0,32 0,69 0,31] 3,25
MgO 0,38 1,02 0,22 0,29 0,35 0,52 0,44 0,55 - - 0,25 0,12 0,13]0,13
MnO 0,03 0,1 - 0,53 0,39 10,57 0,46 - 0,10 - - - 0,0710,18
Sobm. | 12,43 - - 0,4 5,93 5,84 5,84 5,63 4,81 2,96 11,25 12,72 7,42 9,07 18,72 110,30
Fe,O4 1,34 6,05 - 6,54 8,61 |5,31 6,56 4,17 10,49 - 10,08 3,01
Tabnuna 11

Cpeonee coOepicanue NONYMHBIX NOIESHBIX KOMIOHEHMOE 6 PA3HBIX MUNAX pyo
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Cogepxanue
Tumer pyn cepedpo copa TH- copa KaJaM#i cypbMa
Menb, % > | putHas, cynsd., pPTYTh, % ’ ’
r/T % % % %
() ()
Pb-Zn oxwmcieHHBIS 0,031 23,49 4,18 5,61 0,0056 0,0144 0,0027
Pb-Zn nepBuunble 0,028 13,68 3,61 4,58 0,0038 0,0110 0,0061
Ba—Pb-Zn oxucieHHBIS 0,185 49,32 3,13 8,39 0,0093 0,0228 0,0034
Ba —Pb-Zn nepBuuHbIe 0,135 30,19 2,90 8,26 0,0064 0,0169 0,0052
Bae 0,227 9,33 2,31 4,53 0,0011 0,0105 0,0028
3abanaHncoBkie
Pb-Zn oxmcIeHHBIC 0,032 11,45 4,66 4,02 0,0034
Pb-Zn nepBuunble 0,021 8,90 4,92
Baputossie 0,117 9,90 6,90
Tabauma 12

Mumnepanvusiii cocmae ceuHy08O-YUHKOBBIX U OAPUM-NOTUME NALTUYECKUX
U JHCENe30-2CPMAHUCBLIX PYO MECHIOPOICOCHUS

CrenreHb
Py mapre Mmunepaint JKunbHbIe MUHEPATHT
pactpocTpaHEHHOCTH
Ceunyoso-yunkoswie u bapum-norumemaniuieckue pyonl
I'maBHBIE Cdanepur, raneHut, rmo0yIIpHBIN TUPAT, TUPUT | Bapwr, KaxsIwmT, KBapIl
Bropocrenennrie XanpkomupuT, 61exas pyja, apceHOTUPUT Cxpunur, anbOuTKaIn-
AT, YTASpOIUCTOS Be-
IECTBO

Penxue ['ematuT, MarHeTwUT, MYIIKETOBUT, MapKa3wT,

MIAPPOTHH, TEOKPOHUT, OyIOHXKepwT, OYpHOHWT,

(bamMaTHHWUT, SKApPTUT, MPYCTUT, MHAPAPTHPUT, IO-

muba3uT, KWHOBapb, XalTbKO3WH, OOPHUT, KOBEI-

TIH, KOIYCHT, TMHHEUT

JKeneszo-cepmanuesvie pyosi

I'1aBHEBIE ['emaTuT, MarHeTuT Kanprur, xBapit
Bropocrenennrie CTUIbITHOMEIaH, XJIOPUT, CHICPUT
Penxue Sxobcur, raycMaHHUT, OpayHHT, MYINKETOBHT, | Baput, annbur, xanm-

MapTuT, (PUIETUT, POJOHUT, PONOXPO3WT, Ted- | mmar

pOWT, TpaHaT, TAIeHUT, TUPUT, TTOOYISIPHBIN TH-

PHUT, XaTbKOIUPUT, aPCEHOTHUPUT

OCHOBHBIC MHHEpaJbl B CBHHLIOBO-IMHKOBBIX pyJax 00pasyvIOT CAMHHYHBIC MPOCIOUKU
(0,1-0,5 cMm) u cdanepuroBbie U rajcHUT-ChAICPUTOBBIC PUTMHUTEL MOITHOCTEIO 0,5-15 ¢cM, a
TAKKE BBHIMOTHIIOT MONOCTH OTCIOCHHS MOCTOHHBIX CPBIBOB CPEAH YIIUCTBIX, MAPHTOBBIX H
c(haIepPUTOBBIX PUTMHUTOB.

B »kene3o-repMaHHEBBIX PYAax INMAaBHBIH MHHEPAT CIAraroT MPOCION MOIIHOCTEIO OT 1-5 MM
10 3-10 cm, peako a0 20 cMm, HeOonbmue TuH3H (3-5 cMm), crsxenns (0,5-3 cM) B KpEMHHCTBIX
W3BECTHAKAX, MHUIMECHTHPYIOT SIIMBI, ECTPOLIBETHBIC M KPACHOLBETHBIC KOMKOBATHIC HM3BECT-
HSIKH.

PesynpTarel aHamn30B NMpoO CBHHIIOBO-IIMHKOBEIX H OapUT-NIOTHMETAUIHUCCKUX PYA MOKa-
3a7M HAJIW4YHE B HUX cepedpa, PTYTH, MOBBIMICHHBIC COACPKAHNS B KOHLICHTPATaX KaAMUs, UH-
TS, TATUTAS, CYPBMBI, MBILITBSKA U CCTICHA.

Kenezo-repmanueBric pyasl COACPKAT MOBBIIICHHOS COACPYKAHUE T'CPMAaHUs, YCTAHOBICHEI
B 4acTu mpoO MOBBIIICHHBIC COACPKAHMsI CBUHIIA, LIMHKA, OapuTta u cepedpa.

Mecmopoocoenue Ywrxamoin-111. Cocmas u npupoouvie munsi bapum-ceunyossix pyo. B za-
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BHCHMOCTH OT OCOOCHHOCTCH MHHCPATBHOIO COCTAaBa, ONPEACILIIOIIHMX TCXHOJIOTHIO Iepepa-
0OTKH, Ha MECTOPOXKICHHUHU BBIJCICHBI ABA MPHPOIHBIX THIA OAPUT-CBUHLOBEIX PYA: CYVIb(UA-
HBIC U OKUCIICHHEIC [3].

CynpdunHeie 6apuT-CBHHIOBBIC PYIbl IO COCTABY BMCINAIOIIMX TOPOJ Pa3JciICHbI HA IBA
MOATHIIA: B KapOOHATHEIX MOPOAAX U TPAXHPHOIUTOBEIX MOpdupax, MOCICIHUEC M3-32 HE3HA-
YUTCIBHOCTH 3aI1aCOB HE PA3BCIBIBANTHCE.

XUMHUECKHH COCTaB GapUT-CBHHLIOBBIX Py A IpUBEACH B Ta0m. 13.

Tabnuua 13
Xumuveckuii cocmas 6apum-ceuUnyoebix pyo mecmopodcoerus Yutkamoin-I111

Coodepaucanue %
g - g L4 “ - 3 % s
= g2 |5, |g¢ s &~ |22 |EE
z = om S g m ° 2 =& c 3 =)
5 > = a s} Sae] 9 £ 8
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-t TF |55 |82 Sz | 2% |23 |iz
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5 O = 5 O s 5 E o [_‘3 g L:a A
Pb 3,50 3,26 0,24 3,92 7,18 6,40 1,22 0,15
BaSO, 16,70 12,10 11,20 12,92 15,25 46,96 35,78 28,50
Zn 0,02 0,07 0,01 0,03 0,07 0,06 0,02 0,01
Cu 0,03 0,01 0,08 0,01 0,04 0,08 0,016 0,072
SiO, 7,50 4,30 64,11 6,37 44,19 25,59 39,24 2,00
TiO, 0,14 - 0,12 - 0,45 - 0,44 0,03
Al, O3 2,03 1,83 8,70 0,75 9,23 5,36 10,45 1,32
Fe, O3 1,36 1,79 2,72 1,76 7,61 7,22 5,30 8,88
MnO 0,65 0,28 0,13 0,26 1,08 0,80 0,20 0,66
MgO 1,30 0,88 0,42 0,44 0,95 0,32 0,80 2,20
CaO 36,40 39,22 2,20 39,89 2,05 0,89 0,61 27,87
Na, O 0,15 He omnp. 0,76 He omnp. 0,18 He omp. 0,12 0,10
K, O 0,50 He omnp. 6,00 He omnp. 2,06 Heonp. 1,76 0,13
P, Os 0,18 He omnp. 0,01 He omnp. 3,53 Heonp. 0,19 0,009
Seyms. 0,60 0,50 0,35 0,31 - 0,30 <0,1 0,15
CO, u ILIL.I 28,70 31,10 2,91 32,74 6,63 2,09 3,00 24,42
Cymma 99,76 95,34 99,96 99,40 100,50 96,07 99,25 96,50

OxucneHHbIe OapUT-CBUHLIOBBIC PYABI MPESACTABIAIOT COOOH PBIXJIBIC JKEITOBATO-CEPHIC, OY-
pBIC TTIHMHUACTBIC U KPEMHHCTO-TJIMHUCTHIC MMOPOJB ¢ HEPABHOMEPHOH BKPAIICHHOCTBIO, THE3-
JAaMH, TPOXKIIKAMH U BBLACICHUAME HEPABIIBHOH (OPMEI LIEpYCCUTA H, Peke, mUpoMopdHTa.

CMmemannabic O0apUT-CBUHIIOBBIE PYABl PACHPOCTPAHCHBI HE3HAYHMTEIBHO B IMOJIOCE MEXKAY
OKHCIICHHBIMHU H CYIb(QUAHBIMU PyAaMH H c1a00 OTIHYAIOTCA OT MOCICIHUX KaK MO BHEITHEMY
BHAY, TaK U TEXHOJIOTHICCKH, B CHITY YeT0 U OOBEAHHAIOTCS C HUMH.

Pyasr MecTOpoXACHHS XapaKTepPH3YIOTCS OZHOOOpAa3sHEM MHHEpPAIbHOro cocrtasa. OCHOB-
HBIMH MHUHEpalaMH, 00V CIaBIUBAIOIIUMH MPOMBIIIUICHHYIO LECHHOCTb PYA, SBILIIOTCS TAJICHUT,
0aput U B 30HC OKHCICHHS LEPYCCUT. B 0UeHp HE3HAYNTEIBHOM KOJIHYECTBE BCTPEHAIOTCS TH-
puT, chanepur, XaTbKOMUPUT, OIEKIast pyJa U THAPOOKHCIIEL JKeIe3a

Yuxamoin-1. Ipupoonwvie pasrnosuonocmu pyo. [1o COOTHOLICHUIO TTIaBHEIX KOMIIOHCHTOB, a
TaKKe WHTCHCHBHOCTH THIICPTCHHBIX MPEOOPa3OBAaHHH HA MECTOPOKACHUH BBIACICHBI CliC-
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JIVIOLIHE OCHOBHBIC MPHUPOIHBIC PA3HOBUAHOCTH Py, KOTOPHIC COBNAIAIOT € POMBILIICHHBIMU
THIAMU:

— cyb(UAHBIC [IMHKOBO-CBHHLIOBBIC;

— cynb(UAHBIC CBUHLIOBBIC;

— CMCIIAHHBIC IMHKOBO-CBUHLIOBHIC;

— OKHCIICHHBIC ITHHKOBO-CBHHLIOBHIC;

— OapPUT-METHO-CBHHILIOBBIC;

— OapuTOBEHIC.

Pyaer mecTopoxkacHus Y mKkareiH-1 CYIMECTBCHHO OTIIHYAIOTCSA OT PYA APYTHX MCCTOPOKIC-
HHI palioHa pe3kuM mnpeobnajaHueM raneHuta Hajx c(anepuToM, BBICOKOU KOHIICHTpaLMeh
CcyIbpHI0B B MOCIOWHBIX CPBIBAaX (CYIb(QUIHBIX COTTACHBIX XKHJIAX), OONee MUPOKUM PACIIPO-
CTPaHCHUEM XAIBKOIMPHUTA U ONCKION PYIBI, OTCYTCTBHEM CYIb(POCONCH CBUHLA U HE3HAYH-
TENBHBIM Pa3BUTHEM CYIb(ococi cepedpa, HECKOTBKO MEHBIINM MPOSBICHUCM OapUTH3ALNH.
s HUX XapaKTEpHBI TECHBIC B3AaMMONPOPACTAHMS CYIb(QHUIOB U OUYCHb TOHKAS BKPAIICHHOCTh
HX BO BMEINAIOIIHX MMOPOJAX.

OCHOBHBIMH PYIHBIMH MUHEPAJIAMH SBIIAIOTCS TACHHT, CPaIepuT, XaTbKOMUPUT U OIeKaas
pyaa. Hlupoko pacmpocTpaHeHsl, HO HE 00Pa3yIOT KPYIHBIX CKOIUICHUH MUPHT, TJIOOYISIPHBIH
MHPUT, APCCHOMHUPUT U MapKasuT. JKUIbHBIC MHHEPATbl MPEACTABICHBI KBapLEM, OapuUTOM U
kanpuuToM. CoaepikaHue MHHEPATOB B MOIMMCETAUIMYCCKUX PYIAX MECTOPOXKACHHS Y IIKa-
THIH-1 npuBeaeHbI B TaOM. 14.

Tabauna 14
Cooeporcanue MUHePALO8 8 NOTUMEMATIUYECKUX PYyOax mecmopodcoenusa Yukamvin-1, %
Tunsl pyn
OkucieHHas CwmemaHHast Cynbdunnas Bapur-
Mumnepasbl LIUHKOBO- LIUHKOBO- LIMHKOBO- MEIHO- Bapuroas
CBHMHIIOBAs CBHMHIIOBAs CBHMHIIOBAS CBHMHIIOBAs
Tanenut Pen. 3m. 3,90 5,40 6,3 0,16
Cdanepur - 2,30 2,10 0,4 0,09
TTuput 0,10 3,60 3,00 2.4 1,00
XanbKONUPUT - 0,20 0,24 1,0 0,4
Breknas pyna - 0,02 0,02 0,2 0,1
Bapur 0,14 0,12 0,17 14,0 15,00
Kgapi 55,0 60,60 30,40 23,5 30,50
Kanpuut - 0,61 35,00 3,0 9,70
Kanummnat - - 4,50 30,6 22,50
Annour 1,20 3,00 4,18 16,6 15,20
Cepunut 20,70 21,50 14,00 1,7 5,30
ApceHonupuT - 0,10 0,15 0,2 0,03
Mapkazut - Pen. 3u. Pen. 3u. En. 3. -
IIuppoTtun - Pen. 3u. Pen. 3u. En. 3.
ODpeitbeprut - Pen. 3u. Pen. 3u. En. 3.
IIupapruput - Pep. 3n. En. 3n. - -
TTonubasut - Pen. 3u. En. 3n. - -
Ilepyceur 3,70 1,50 - - -
Oxonyanue mabn. 14
Tunsl pyn
OkwucieHHas CwMermanHas Cynbdunnas Bapur-
Mumnepasbl LIUHKOBO- LIUHKOBO- LIMHKOBO- MEIHO- Bapuroas
CBHHIIOBAs CBHHIIOBAs CBHMHIIOBAS CBHHIIOBAs
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ITupomopour 7,80 - - - -
ONHUroHUT 0,90 1,20 - - -
Koponagut 2,20 - - - -
Xanbko3nH 0,10 0,01 - - -
Kosenmn 0,05 Pen. 3n. - - -
T'unpooxucinnt

JKenesa 8,00 - - - -
VIimcToe BeIecTBO - 1,30 0,80 - -
Cymma 99,89 99,96 99,96 99,9 99,98

XUMHYCCKHIA COCTaB CBUHLIOBO-LIHHKOBBIX, CBHHIIOBBIX, OApUT-MCAHO-CBHHLOBEIX U OapH-
TOBBIX PYA MECTOPOKACHHs Y IIKAThIH-I (Pe3ybTaThl aHAIH3A TPYIIIOBBIX, PSIJOBEIX H TCXHO-
JOTUYECKHX Mpo0) MpUBEICH B TabI. 15.

Tabnuua 15

Xumuueckuii cocmae ceUHY0BO-YUHKOBBIX, CEUHYOBBIX, OAPUM-MEOHO-CEUHIYOBBIX U DAPUMOBLIX
PYO mecmopodrcoenus Yuikamoin-1
(pe3ynbmamol QHAU3A 2PYNNOGBIX, PAOOGLIX U MEXHOIOSUHECKUX NPOO)

Tums! pyn
KommoHneHT CBHHIIOBO-IIHHKOBBIE, % Baput-meano- Baputossle, % CBHHIIOBBIE
CBHHIIOBEIC, % cybduaHbIe,
%
Caunery 1.0-6.5 0.5-19.5 0,2-38.0 0,2-42.0
2.87 3,58 0,77 3,70
Iuak 0.01-4.0 0,01-4.5 0,01-6.5 0,0-5,5
0.25 1,58 1,3 0,21
Menp 0,01-0.2 0.01-1,5 0.01-42 0,01-3.5
0,06 0,08 0,16 0,41
Bapur 0.0-0.9 0,01-2,5 0,01-3.9 3.0-38.0
0,14 0,12 0,17 12,64
Kpemnuezem 47.87-66.9 50,0-70.5 36,93-47.60 50,9-59.3
57,88 65,72 40,29 55,10
I'nunozem 4.51-8.70 5,67-10,71 3.95-9.19 7,6-12,16
6,66 8,11 5,34 9,88
OKHCh keJle3a 9.94-23.82 4.69-12.07 2.68-5.75 2,69-3.76
16,45 7,44 4,30 3,36
3akuch Maprasua 0.15-8,37 0.19-4.11 0.19-1,05 0.04-0,08
3,63 1,11 0,54 0,07
JIByOKHCH THTaHa 0.16-0,40 0.16-0,40 0.20-0,30 0.12-0,20
0,30 0,33 0,25 0,16
OKHCB KaJIbIIKs 0.21-8,22 3.84-21.37 0.5-6,0 10,0-13.0
2,15 17,45 2,76 12,04
OKHUCh MarHHS 0.0-3.25 0.40-1,60 0.0-0.74 0,6-0.9
0,97 0,86 0,001 0,8
OKuch HATPH 0.1-0.46 0.49-0,96 1.28-2,2 0.0-0,3
0,20 0,52 1,70 0,10
OKHCH KaJIhsg 0.5-1.18 1.53-4.16 4.0-5.7 3.5-6,0
0,93 2,84 4,44 4,02
IIaTnokucs 0.21-0,55 0.01-0,19 0.02-0,12 0.06-0,1
dochopa 0,41 0,09 0,054 0,088
Oxonuanue mabn. 15
Tums! pyn
KommoHneHT CBHHIIOBO-IIHHKOBBIE, % Baput-meano- Baputossle, % CBHHIIOBBIE

CBUHIIOBBIS, %

CyJb(UIHBIC,
%
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Vrnekuciora 0.16-7.52 0.29-1.57 2.37-19.08 0.48-1.20 0.7-4.0 7.0-12.0
2,54 0,68 15,20 0,78 2,12 9,98

Cepa obmast 0.0-0,32 0.19-541 1,75-8,95 - - 0,5-0.8
0,19 2,85 3,26 1,50-3,20 0,70

Cepa cymbdugHast - - - 2.0-3.5 2,37 -

2,68

Yraepon 0.0-1,01 0.97-3.82 0.39-2.45 - - 1.7-2.9

OpraHu4ecKuH 0,37 2,29 1,63 2,32

Cymma CpeTHUX 96,00 97,71 97,97 97,43 98,79

CoiepIKaHui 100,346

Ipumeyanue. YuCIMTENh — IIPECIIB KOJICOAHUH COACP/KAHMI; 3HAMCHATEIb — CPEITHES

BrImoNHCHHBIA aHAIN3 TO3BOISICT CACJIATh BBIBOJ O BO3MOXKHOCTH PA3BUTHA NOJIUMCTAILIN-
yeckol orpacnu B JKaiipem-ATtacylickoMm pyIHOM patioHe.
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A.A. /Kanbateipos
AQ «leHTp HHKUHHUPHHTA U TpaHCPePTa TEXHOIOTHI»

AHAJIN3 CYIIECTBYIOIMNX TEXHOJIOTHII MEPEPABOTKH HNOJUMETAJLIHYECKHAX PY]]
KANPEM-ATACYIHCKOI'O PYJIHOI'O PAIHHOHA

NayueHne TEXHOTOTMYECKUX CBOWCTB aWpeMcKuxX pva (vuactku anmpHe3anamHwelii u 3a-
MAaJHBIH) HAYAIOCh CPa3y e MOCIEe OPraHU3alMH MOUCKOBO-Pa3BeI0UHBIX padot B 1959 rony.
OCHOBHBIMH OPTaHU3ALMSIMU MO U3YUCHHIO 00OTaTHMOCTU PYA U paspaboTKe TEXHOIOTHH HX
nepepaboTku aesmuchk uHcTUTYTH BHUWnBeT™MeT M1 KasmexanoOp. Ha nporsokeHHy aaHHOTO
MEPUOJa BPEMCHH ObUTH BBIIOJIHCHB MHOTOYHCICHHBEIC TaOOPaTOPHEIC HCCICAOBAHHS, MOITY-
MPOMBIIITICHHBIE UCTIBITAHHUA, A TAKXKE OBlIa OCYIIECTBICHA MPOMBILIICHHA NIepepaboTka »Kaki-
pemckoro cripba Ha Kentayckoii n Texenntickoit oborarurenpherx (pabpukax. Kpome storo, B
1982 roay Ha XKaiipemckom ['OKe Oplna BBeACHA B AKCIIYATALMIO OIMBITHO-IPOMBILIIICHHAS
(abpuka MPOEKTHOH NMPOHU3BOAUTEIBPHOCTBIO 10 THIC. TOHH PYABI B TOA, Ha KOoTopol a0 1990
roja oTpadaThBATIMCE TEXHOIOTHUECKHE PEIKUMEI MO NIEpepaboTKe Pa3TUIHBIX COPTOB PYI.

B xone BoimonHeHHs AaHHBIX padoT OBLTH TIMATEIBHO HUCCICAOBAHBI BCIICCTBCHHBIHN, MUHE-
PATOTHIECKUM W XUMHYECKHHA COCTaB BCEX COPTOB PYA, UX TEXHOJIOTHUECKHAE CBOWCTBA U OCO-
OCHHOCTH, ¥ HA OCHOBAHHH 3TOTO ObLIH pa3paboTaHbl TEXHOIOTHYECKHE CXEMBI HX MepepadboT-
kn. Ha HauaneHOM 3Tane pa3paboTKu MECTOPOXKICHUS HACUHUTHIBAIOCH A0 18 cOpTOB pya, 4TO
3HAYUTEIBHO YCIOXKHAIO TEXHOIOTHUECKUE cXeMbl ux odoramenus. Kpome toro, B mepepaboT-
KV BOBIICKATUCH 320aNTaHCOBEIC PYABI 1 MHHEPATH30BAHHBIC MOPObI, GOPMATBHO BKIIOUCHHBIC
B CTPYKTYpY OaJaHCOBBIX 3alacoB. 3a MEPHOJ SKCITYATALWH KapbepoB JlanpHesamaaHeli u
VYiukareia-111, B OCHOBHOM CIIOKHBIC 110 000raTUMOCTH Py abl Obiu niepepadboTans Ha Kenray-




