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AHHOTanmsi. B nanHOi paboTe W3ydeHbl, aHAIM3UPOBAHBI M O00OOIIEHBI HAy4YHBIC
uHbopMaMy 0 uYepHOcHaHneBoil ¢opmannu Capbypkasckoi miomanu. [lokazaHo coBpeMeHHOE
COCTOSIHME W3YYEHHOCTH JaHHOW MECTHOCTH M 3()(HEKTHBHOCTH HMCHOJIB30BAaHHMS MHHEPAIBLHO-
CBIPBEBBIX 3aiexei. [ SKCeprMEeHTaIbHbIX PadOT MPOBEJEH TIATENbHBIN MPOLIECC MOATOTOBKU
HCXOJHOTO CBHIPbsI (M3MEJIbUCHNUE, CeIapalus, CIeKTpaIbHbIA aHanu3). B pesynprare uccnenoBanuit
pa3paboraH crmoco® o0oraimeHuH IOJIE3HBIX KOMIIOHEHTOB B COCTaBE€ PYIOHOCHBIX IOPOJ.
OmnpeneneHo pa3Mep TUCIEPIUPOBAHHBIX YACTULl HA PaCTPOBOM 3JIEKTPOHHOM MHKpockore (POM),
IIPOBCACHO CpaBHHTeHBHBIﬁ XUMHYECKHUI aHaIn3 HCXOOHBIX Hp06 1 U3MCJIBYCHHBIX MAaTCPUAJIOB.

KiroueBble ciioBa: o00pa3ibl 4epHOCIAHIEBOM (opmaluu, pyJIOHOCHbIE MHHEpAJIbI,
IIyCTOs IOPOJIa, COOTHOIIEHNE KOMIIOHEHTOB, AUCIIEPIUpOBaHUE, 0OOTalleHue.
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Annotation In this paper, scientific information on the black shale formation of the
Saryjazsky area has been studied, analyzed and summarized. The present state of the study of the
given terrain and the efficiency of the use of mineral raw materials are shown. For the experimental
work, a thorough process of preparing the feedstock (grinding, separation, spectral analysis) was
carried out. As a result of the research, a method has been developed for the enrichment of useful
components in the composition of ore-bearing rocks. The size of dispersed particles on a scanning
electron microscope (SEM) was determined, a comparative chemical analysis of initial samples and
crushed materials.
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OanuMm u3 Haubosnee MEPCHEKTUBHBIM JUIsl TOPHO-PYAHOrO IPOM3BOJCTBA HAIIeH
pecniyonuku (KeIprei3ckast pecnyOinka) siBisieTcs uepHocnaHueBas (apmanuu Capblka3cKon
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IUIOMIAM C PYIONPOSIBICHUSAMU psAlla PEAKUX, JAPArOlEHHBIX ¥ Apyrux MetawioB. OHu
pacnpocTpaHeHbl B acCOUMalUMUd C JAPYTMMH TOPOAaMH: TEPPUTeHHBIMH, KapOOHATHBIMH,
0a3zanbTamMu, OCHOBHOTO cocTaBa Ty(hduTamMu u T1I.

[ToaToMy,  H3y4UTh COBPEMEHHOE COCTOSHHE  JIaHHOM MECTHOCTH, AaHaJIU3UPOBAThH
BEIIECTBEHHBI COCTAaB  MHHEPAIBbHO-CHIPBEBBIX  PECYpCOB M pa3zpabaThiBaTh APPEKTUBHYIO
TEXHOJIOTUIO H3BJICUYECHUE M3 HUX IOJIE3HBIX KOMIIOHEHTOB SIBIISIETCSA 3aJauyell akTyallbHOM

H3BECTHO 4YTO, B COCTaBE MUHEPAJIOB HU3BJICKAEMbI METAJI HAXOJAUTCS BMECTE C IIyCTOMU
MOPOJI0H (B BUC MECKA, TJIMHBI, H3BECTHSIKA) B PA3IMYHBIX BECOBBIX COOTHOIICHUX [1].

Kornma ux KoiaMyecTBEHHOE 3HAUYEHHE HAMHOIO IPEBBIIIAET OT OCHOBHOTO KOMIIOHEHTA,
BBIIUIaBKAa METajlla U3 TaKUX PyJ SIKOHOMUYECKU HE BBITOJHA, IO3TOMY UX IIeJIeBble KOMIIOHEHTHI
TpeOyIOTCs JKeIaTeNbHO MPEABAPUTEIBHO 000TaIATh, IPUMEHSS Pa3IMYHbIe METO/IbI 000TaIICHUS
PYIHBIX MUHEPAJOB.

OpHako, B IUTEpaType HE YIMOMUHSIOTCS OOOTAIIEHWH LIEHHBIX KOMIIOHEHTOB B COCTaBe
PYJOHOCHBIX TIOPOJI, METOJIOM JIUCIIEPTUPOBAHUMU.

Henbio nanHoii padoThl — M3ydeHHE XMMHYECKOTO COCTaBa, MOP(OIOTro-cTpyKTypHOU
0coOEHHOCTH 4YepHociaHLeBo ¢Gopmaruu Capbyka3ckoil Iutomanun M paszpaboTka crocola
00OTaIIeHIH MOJIE3HBIX KOMIIOHEHTOB B COCTaBE PYAOHOCHBIX ITOPO/I.

OObekTaMH  HUCCIIEZIOBAHUS  SIBISIETCA o0Opa3ipl  YepHOCHaHIeBod  (opmanuu
Capbypkazckoii miomaa. OtoOpanHbie cpegHne MpoOsl U3 Tpex Touek CapbyIKa3CKOM IIIOMIA M
(ITynkxoBo 42), umeer koopauHatsl (Tabdmn.1,2), BHemHuii Buj (puc.l.).

Tabauua 1. Koopaunartel Touek (Ilyiakoso 42)

Touka 1 (U-CXK-1) Touka 2 (U-CXK-2) Touka 3 (U-CXK-3)
x-14344641 x-14344943 x-14337830
VY-4678073 Y-4679611 V-4683314
h-2731 h-2738 h-2927

Tabauua 2. 'eorpaduyeckne KOOPIAMHATHI
Touxka 1 (Y-CK-1) Touka 2 (Y-CK-2) Touxka 3 (4-CXK-3)
x-42°,13',19.6” x-42°,14',9.6” x-42°,16', 4.4
y-79°,7'.4.3” v-79°,7'.16” v-79°,2'2.2”

I
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Puc.1. He pazMosioTeie KycKH MPUBE3EHHBIX 00pa3IoB yepHOCaHeBoi Gpopmaruu CapblpKa3cKon
IJI0LIAIN

Hcxomubie 0o0pa3mpl  yepHOCHaHeBol (Gopmanuu CapblpKa3cKoW  IDIOMAAH  HMEeT
CIIEYIOIUNA XUMHUYECKUH cocTaB (Tadim.3).
Tabanna 3.XuMHYeCKHI COCTAB HCXOAHBIX P00 4YepHOCIaHLEeBO# (popManum
Cappblzka3ckoi nuiomaamn

OGpasuss (Mn Ni| Co |Ti [V Cr |Mo |W Zr |[Nb Jn
102 104 10- | 10- (10~ 10- | 10- (10~ 10- | 10~ 10-
3 3 1 2 3 3 2 3 3 3
T-CHR-1 3 3 40 40 |2 5
TCOR-2 5 3 0O =0 (9 4
O3 2 3 20 4 15 2
Ofpasust |Cu Pb | Ag | 5 Bi  As (In Cd Sn Ge
10- 10- | 10- | 10-2 | 10-3 10-2)10-2 10-2 | 10-3 10-3
3 3 2
U-CHE-1 | 5 1.5 (15
O | T 2 2 1.2
T OE3 |5 1.2 | 1.5
Ofpasumt | Ga ¥Yhl Y La |P Be | S Ba Li (Ta Th (U
103 104 10-) 10- (10- 10- |10~ | 10~ 10- | 10~ 10- | 10-
3 3 2 1 4 2 2 2 1 2 1
T-CR-1 03 7 3
-2 05 5 3
O3 05 5 2
Ofpasust [ Au  Sc | SO | ALO| Mg Fe, O CaQ | Na, 0 KO
2 3 o 3
10- 10- | %o %9 %9 %9 %9 %9 %9
3 3
T-CHR-1 U 2 2 0.5
-2 50 7 4 4 0,15
O3 LU 2 0,2 0,2

Tak xkak MHOTHE IICHHBICE KOMIIOHEHTHI Pyl B HEM HAXOJUTHCS YKYTAHHOM BHJE, TIOITOMY
OHHU O ce0s cpa3y He JIAl0T 3HATh.

W3ydeHre BeLIECTBEHHOIO COCTaBa pPYAHBIX MHUHEpAlIOB CKJIaJIbIBaeTCsl U3 JBYX €ro
COCTaBJISIONINX: ONPEACTIECHUS XUMUYECKOTO (DJIEMEHTHBIM) M MUHEPAILHOTO cocTaBa [2,3,4].
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UToObl yCTaHOBUTH BIUSHUE pa3Mepa IUCIEPrUPOBAHHBIX YAaCTHII HAa OOOTAIlleHUU U
MPOSIBIICHUU  TOJIE3HBIX KOMIIOHEHTOB B COCTaBe pyd, TIpy0o pa3moioreie oOpa3ibl mpod
MOJIBEPIIIA JalibHEHIIEMY pa3IpoOJCHHIO Ha HECTaHAAPTHOM APOOMIBLHOW yCTaHOBKE, KOTOPOTO
OHAa COCTOUT W3 IMIMHIPUYECKON KEepPaMHUYECKOM YallKu U KepaMHUeCKON TOJOBKH (KPBILIKH),
KOTOpasi 3aKpbIBaeT IWIMHIP, YTOOBI  TpU JPOOJCHUU HE NPOUCXOAMS BBHIOPOC THUIH B
OKpYJKarolyr cpeny. 3arpy3ka npo6 coctasiser ot 10-30 rpamm, Bpems apooOsenus ot 30-60
MuH. [Ipu 3TOM TBUTE pa3apoOIEHHOr0 MHUHEpaja CTAaHOBHUTCS TEKyYHMM B BOJE, HE OCEIaeT, B
pe3ynbraTe OpOYHCKOTO JABHKEHHUS PACTIPOCTPAHSIETCS 110 BCEMY 00bEMY JKUIKOCTH, 3TO BU3YyalbHO
JlaeT MPEAIONIOXUTh YTO, pa3Mepa YaCTULl MEHBIIIE MUKPOHA.

Mopdonoruueckue OCOOCHHOCTH M pa3Mep JUCHEPrUpPOBAHHBIX YaCTUIl H3YYEHBI C
MIPUMEHEHUEM PaCTPOBOIO 3JMEKTPOHHOTO MUKpockona (POM) [5] (puc.2. a,0,B u puc.3-5).

Ha pucynkax.2.a,0,8 HaOm01aeTCsl OJHOPOJHOCTh MAacChl M PAaBHOMEPHOCTH CTPYKTYPHI
MUHepaa.

N3 pucyHKoB3-5 MOKHO MPEATON0XKHUTh YTO, MUHEpaTy XapakTepHo obmomounas ( Puc.3.
(mmpunra 1000 um) L=1472.91 pum; Puc.4. (mmpuna 3,1 mm) L=718.798 um) u 3epuucras
crpykrypa (Puc.5. (mupuna 582 mxm) L=14.3447 um).

[Tpu pa3apodbaenun obpaszuoB Y-CXK-1; U-CXK-2; U-CXK-3 10 MUHMMAIBHOTO BO3MOXHOIO
pa3Mepa, Ha KOJMYECTBEHHOE COJAEpkKaHHe IMyCTOH mmopoabl B coctaBe SiO, HE BIUsAET, a
MIPOUCXOAUT HM3MEHEHHUS XUMHUYECKOTO COCTaBa MUHEPAIOB (Tabu.s).

Tabanna 5. Xumu4yeckuii cocTaB pa3apo01eHHbIX P06 10 MUHMMAJILHO
BO3MOKHOT0 pa3Mepa o0pa3loB YepHOCJIAHLEBON (hopManun

Hnpoh | e Mi Co Ti v Cr o w Ir HNb lia ]
10
02| 103 | 102 | 201 102 3 L] 102 | 102 | 90-3 | 10-3
Yex-1 - T 12 5 =100 L~ 15 - 3 - -
Yex 4 h ] 15 4 =100 h ] 120 - 2z - -
Yex-3 T - 2 T =100 20 20 - 4 - -

Mot | Cn | Ph | Ay | S | Bi (As | Zm | cd |[Sn (Ge

1032 | 102 | 104 | 1002 | 102 |[10Z | 102 | 10-2Z | 102 | 103

Yex-1 7 12 15 as - - 0z - - -

Yex-Z | 20 15 Ha 12 - - 12 - - -

Yex-3 o 12 15 ar - - 4 - - -

NErnpob Ba Th b La | o Be o BEa Li Ta Th
10

0-3 | 103 | 10-3 | 02 | 101 4 102 | 102 | 10-3 | 901 | 10-2

YUexZ | 04 3 400 - 3 - - , -
YUex3 | 07 4 700 - 5 - 4 5 - , -
Mpot | U An Se | Si0Z | ADDZ | gD | Fe203 | cap | Nal2O| K20
01 [ 103 [ 103 | = L L L L L L
Yext | - - z 70 4 04 5 as | 0.15 -
Uew?| - - - 70 4 15 g a7 | 0.3 0.7
Y3 | - - - 70 4 15 9 15 |04 | 05
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IIpu pa3gpobneHun  oOpasloB /10 MHUHHUMAJIbHO BO3MOXKHOTO pa3Mepa MpOSIBISETCS
HEKOTOpPBIC METAJUIBl B COCTaBE MUHEPaJIoB Takux kak Mn, Co, Zn, Ga, P, Ba, Sb u oxkcuabl HaTpust
U Kanus. YBeIHYMBaeTcsl KojaudecTBeHHoe cozepxkanue Ni, V , Mo, Cu, Pb, Cr ,Yb ocobGenno B
oOpazuax Y-CXK-2 u U-CK-3, Ag B U-CXK-2 ysennuusaercs ot 2 10 50 r/T, Y B ob6pasuax Y-CXK-
2 ot 5—-400 r/T u B Y-CXK-3 ot 5-700 1/T..

BobiBoabl BbiiBIEHO MNpH JUCEprupoBaHUM OOpPa3LOB 10 MUHUMAJIbHO BO3MOXHOI'O
pasmepa (718.798 Mkm) mposiBisitoTcs HekoTopbie Metaiuibl (Mn, Co, Zn, Ga, P, Ba, Sb) koTopsie
He ObUIM OOHAapYXEHbl B HCXOAHOM 0Opa3lie, U Y HEKOTOPBIX YBEIMYMBAETCS KOJINYECTBEHHOE
conepxanue B cocrase pya Ni, V , Mo, Cu, Pb, Cr ,Yb ocobenno B oOpasmax Y-CXK-2u U-
CX-3, conepxanue Ag B U-CXK-2 yBenuuuaercs ot 2 10 50 r/t, Y B oOpazuax Y-CXK-2 ot 5 no
400 r/T u B U-CXK-3 ot 5 mo 700 r/T;
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