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VJIK 553 (075.3)

[IpuBeneHbl: MOPOMBINIIEHHAS KJIacCU(PUKALUA TOJE3HBIX HCKOMAEMBIX,
TpeOOBaHMSI TMPOMBINIJICHHOCTH K Ka4eCTBY MHUHEPAIBHOTO CHIPbS B
3aBUCUMOCTH OT €ro coctaBa W obOmacteil mpumeHeHus. M3moxeH Mopsaok
BBITIOJIHEHUS pPaboThl. JlaHBI KOHTPOJBHBIE  BOMPOCHI U PEKOMEHAYyeMast
auTepaTypa.

[IpennasnadeHo s cTyneHToB crneruanbHocTH «llom3emnast paspaboTka
MECTOPOXKJICHUIN moJie3HbIX uckomaeMbix» (0902), u «DOxoHOMUKA W
yIpaBi€HUE MPOU3BOACTBOM (FOPHOU MPOMBIIUIEHHOCTH U T€0JIOTOPA3BEIKN )
(060800), nTHEBHOTO U 3a04YHOT'O OOYUYECHUS.

Penienzent - kadeapa pa3paObOTKH TUIACTOBBIX MECTOPOXKICHUN TOJIE3HBIX
MCKOIIAeMBbIX MO3EMHBIM crtoco0oM (3aB. kadenpoit B.H. ®psHoB).

[leyataercss 1O peElHICHHUIO pEJaKUMOHHO - UW3/IaTeJIbCKOrO0  COBETa
YHUBEPCHUTETA.



BBEJIEHUE

[lenp paboThl — U3yYCHHE BEUICCTBEHHOTO COCTaBa, CTPYKTYPHO —
TEKCTYPHBIX OCOOCHHOCTEH M HEKOTOPBIX CBOHCTB MOJE3HBIX MCKOMACMBIX IS
OIICHKU UX Ka4eCTBA, ONPEICICHNS] KOHAUIIMOHHOCTHU CHIPBA.

Wcxonubiit MaTepua: cucTeMaTHdeckasi KOJUICKIUS MPOMBIIIJIEHHBIX THUIIOB
MOJIE3HBIX MCKOIAeMbIX, HHANBHUIyaJIbHbIE HAOOPHI 00PA3IOB PA3TUYHBIX THUIIOB
MOJIE3HBIX HMCKOMAEMBIX, KOHTPOJIbHAS KOJUICKITHS.

Teoperndyeckue OCHOBBI paboThL. I[lose3Hble HCKOMaeMble — TPUPOTHBIC
MUHEpaJIbHBIC O00pa30BaHMS, KOTOPHIE HCIOJB3YIOTCS B TPAKTUKE B
€CTECTBEHHOM BHJE WIH TOCIE TPEABAPUTEITHLHON 00paboTKM TMyTeMm
TPOOJICHHSI, COPTUPOBKH, OOOTAIICHUS IS U3BJICUYCHHS IICHHBIX METAJUIOB WM
MuHepanioB. OOBEKTaMH HAIIETO M3YYCHHS SBISIOTCS TBEPABIC ITOJIC3HBIC
HCKOTIaeMbI€, 9TO MECTOPOXKICHHs SJIEMEHTOB WM HMX COCIMHEHMH (JKemesa,
30J10Ta, MU ¥ Jp.), KPUCTAIIIOB (IparoleHHbIe KaMHH, ONTHYECKOE CHIPHE),
MUHEpasioB (rpaduT, KOPYHI U Jp.) U TOPHBIX MOPOA (M3BECTHSK, IICOCHD,
rnuHa). l3ydeHue BEIIeCTBEHHOTO COCTaBa Py IMO3BOJIIET OIPEACTUTH
XapakTep OpyACHEHUS, BBIABUTh MX T€HETHUYECKHE OCOOCHHOCTH. DTH JIaHHBIC
UCTIOJIB3YIOTCSl TIPU OIICHKE MPEICTABUTEILHOCTH U JOCTOBEPHOCTH T'€OJIOTO-
pa3BeIOYHBIX PabOT, MpU 0OOCHOBAHUM PAIMOHATBHOW METOJIUKU PA3BEAKU U
IKCILTyaTallMOHHON pa3BEJKU M BHIOOpA ONTUMATBHOU CXeMbl 00paboTKH TPoo.

[lo nOpOMBINIIEHHOMY HCHOJIb30BAaHUIO BBIICIISAIOTCS  METAJIIMYECKUE,
HEMETAJUIMYECKUEe U TOoploune TMoje3Hble uckomaemble. Kmaccudukamms
MECTOPOXKACHUI  HauOoliee  paclpOCTPAHEHHBIX  TBEPAbIX  IMOJE3HBIX
MCKOIaeMbIX NpuBeieHa B Tabnuie Nel.

Tabnuua 1

[IpombinuieHHas kiaaccudukaius Haubosee
pacpoCTpaHEHHBIX MOJIE3HBIX UCKOMAEMBIX

Bunpr (obmactu
MIPOMBIIIJICHHOTO
UCIIOJIb30BaHUs)

ITone3Hble MUHEpabl U
TOPHBIE TTOPOJIBI

Kitaccer

MeTananyecKue MoJIe3HbIE HCKOIIaeMBbIe

I'emaTuT, MarueTur,

YepHbl€ U JETUPYIOLINE
METaJlIbI

’Kenezo, mapranern,
XpOM, TUTaH, BaHAIUN,
HHKEJIb, MOJIMO/CH,
BOJIb(pam

JTUMOHHMT, TUPOJIIO3UT,
TICUJIOMETaH, XPOMHT,
IIEHTJIAHIHT,
MOJIMOJICHUT,
BOJIb()pAMHUT




[{BeTHbIE U OJIATOPOAHBIE

Menp, IUHK, CBUHEII,
aJIFOMMHMHN, 0JI0BO,

XanpKOIMUPUT, CPaepur,
rajIcHUT, OOKCHT,

MeTaJIbl He(denH, KACCUTEPUT,
PTYTb, 30JI0TO
KHMHOBAph, 30JI0TO
Hemeraminueckue nojae3Hble HCKONaeMble

CrpourenbHble KAMHU

CrtpoutenbHble Pa3noo06pasusie 1o
(cTreHOBBIE, OYTOBBIE,

MaTepHuaIbl COCTaBY F'OPHBIE TTOPOJIbI

JIOPOKHBIE)

OO0JIUIIOBOYHBIE KAMHH

I'panut, mpamop,
1a0paiopuT

Hamomaurenn 6eTona

ITecok, rpaBuii, meOCHb

IlemeHTHOE CBIpBE

Meprenb, U3BECTHSIK,
rJIdHa

Kamennoe uThe

bazansT, 1adas

CTeKoJIbHO-
KEPaMHYECKOE ChIPhe

KBapu, kBapueBbIii
IIECOK, IIMHA

MuHepanbHble KpacKu

Kunosaps, Men, oxpa

['opHOpyHOE ChIpbE

dnrocwl

Kanenur, 1onoMur,
Gbar00puUT, KBaPIY

Orneynops! u

['padur, xpomur,
MarHe3MT, TalabK, acOeCT,

TEIIOU30JIATOPBI
CIII0Ja, KAOJIUHHUT
JvanexTpuku MyckoBHT, (HIOTONUT
AnMa3s, KOpyHI, KBapil
AGpa3uBbl » KOPYHI, KBaptL,
rpaHaT
OIOOPUT, ONITUYECKUN
IIpe300nTHYECKOE CHIPBE
KBapll

I'opHo-XxumMuueckoe

ChIpbe 111 XUMUYECKON

I'anut, cuabBUH,
KapHaJUIUT, OapuT,
Gbarooput, TUPUT,

CBIpbE MPOMBIILJIEHHOCTH
caMopoJHas cepa,
MUPPOTUH
ITponomxenue Tadnaubl 1
Buner (o0nactu
[Tone3npie MUHEPAIBI U
Knaccer MIPOMBIIIJIEHHOTO
TOPHBIE TTOPOJIbI
UCII0JIb30BaHUS)

ATpPOHOMHYECKOE ChIPbE

Amnarut, ¢pocdopur,
KapHAJUIUT, CUIIbBUH




Pyna - Takoe mosie3HOE HCKOMAeMOE, UX KOTOPOIr0 TEXHOJIOTUYECKH BO3MOKHO
M DKOHOMHUYECKHM BBITOJIHO H3BJIEKATh COJEpKALIAECA B HEM XHUMHUUYECKHUE
DJIEMEHTBI, COCIUHEHNUSI DJIEMEHTOB MJIM MUHEPAJIbI C LEJIBI0 UCIIOJIb30BAHUA UX
JUIS HYKJ HApOJHOI'O XO3sKUCTBA. PaHbllle TEPMUH «pyaa» IPUMEHSIICA TOJIBKO
JUIST METAJUIMYECKUX  TOJIE3HBIX MCKOIMAEeMbIX (JKeJe3Has, aJlOMUHUEBas,
HUKEJIeBasg pyJa); B HACTOSIIEE BpPEMs OH IIMPOKO HCMOJb3YeTCsS U A
HEMETANIMYECKUX TOJIE3HBIX MCKOMaeMbIX (rpaduToBasi, cepHas, acbecToBas,
dbocdaTtHas pyna).

SBnsisick TPUPOTHBIMH MUHEPAIbHBIMA OO0pa30BaHBSIMU,  BCE TOJIE3HbBIE
UCKOIaeMble O00JIalaf0T OMpPEACICHHBIM BEMICCTBEHHBIM (MHHEPAIbHBIM H
XUMUYECKAM COCTaBOM), CTPYKTYPHO-TEKCTYPHBIMH OCOOCHHOCTSIMH, a TAKXKE
HEKOTOPBIM KOMITJIEKCOM  (pU3HUYECKHX,  (PUBHKO-XUMUYECKHX |
TEXHOJIOTUYECKUX CBOMCTB. Bce A3TH XapakTepuUCTUKM B 0OIIEeM ciydae
OIIPENICIISIIOT KAa4eCTBO IIOJIE3HBIX HCKOMAEMBIX, KOTOPOE€ HMMEET BaKHEUIIEe
3HAYCHUE Ui OLEHKH MECTOPOXKICHUM C UEJIbI0 HX IPOMBIIUIEHHOTO
VICIIOJIb30BAHUS.

KauecTBO MHHEPAIBHOTO CBIpI — 3TO COBOKYIHOCTH €r0O CBOMCTB,
OTPENENSAIONUX CIIOCOOHOCTh  YIOBJIETBOPSATH KOHKPETHBIE MOTPEOHOCTH
notpebutens. TpeOoBaHUS NPOMBINIJIEHHOCTH K Ka4eCTBY MHUHEPAIbHOTO
CBhIPbsl HAXOJST CBOE OTPAKEHUE B IMPOMBINIICHHBIX KOHAUIMAX. OnpeneneHue
KauyecTBa TL.M.  OCJIOXKHSETCS KpallHE pa3HOOOpa3HbIM MUHEPAIbHBIM H
XUMUYECKUM COCTaBOM, (DM3UKO - MEXaHWYECKUMH M TEXHOJOTUYECKUMHU
CBOMCTBAMU MPOMBILUICHHBIX PYJ M BMEIIAKIIMX MOpoA. B 3aBucumMoctH OT
BUJAa  MHUHEPAJIBHOIO  CBIPbS  U3MEHSIOTCS  OCHOBHBIE  KOMIIOHEHTHI,
COCTaBIISIIONINE MOHATHE €ro KadecTBa. JIJisi moaaBisiomero OOJbIIMHCTBA Py
YEpHBIX, IBETHBIX, PEAKUX U OJIATOPOJHBIX  METAJUIOB, OMPEACIISIIOIIUMHU
Ka4eCTBO SBIIETCS ~ MHUHEPAJIbHBIM M XUMHYECKUU COCTaB, CTPYKTYpPHI U
TEKCTYpbl pPYyJd,  pa3Mepbl MHUHEpPAIbHBIX arperaroB. KauecTBo MHOrmx
HEPYJIHBIX .M. TOYTH TMOJHOCTHIO 3aBUCUT OT HMX (PU3UKO-MEXaHUYECKUX
CBOWCTB.

KauecTBO mMon€3HBIX MUHEpAIOB U KPUCTAJUIOB ONPENEISAETCS COAECPKaHHEM
IIOJIE3HBIX MHUHEPAJIOB M COBOKYITHOCTBIO IOKA3aTEJIEN, XAPAKTEPUIYIOIIUX UX
cnenupuyeckre GU3NIECKHe CBOMCTBA, OT KOTOPBIX 3aBUCSAT BO3MOXKHOCTH HX
IIPOMBILJIEHHOTO HUCHOJIb30BaHUsl. TakKuMKU CBOWCTBAMH, HAIPUMED, SABJISIOTCS:
IPOYHOCTH, TMOKOCTH, JJIMHA BOJIOKHA JJI acOecTa, pa3Mep TUIACTUH JJIS CIFO;
ONTHYECKHE CBOMCTBA M 0e371e(DeKTHOCTh KPUCTAIIIOB JJISI ONTHYECKOTO CHIPhSI
u ap. Cpenu 3TUX CBOWCTB, HapuMep, A rpaduTa, BBIACISIOT: MUTMEHTHBIC
CBOWCTBA, OTHEYIIOPHOCTD, AIEKTPOTEXHUYECKUE CBOMCTBA, TEILUIONPOBOIHOCTD,
KUCIIOTOCTOMKOCTb, 30JbHOCTb. JImg  MecTOpOXAEHUN TOPHBIX IOPOJI
(cTpouTenbHBIE MaTepuadbl U KEPAMHYECKOE ChIPbE) KAueCTBO ChIPhS
OIIpENIENISICTCS. B OCHOBHOM HMX TEXHMYECKMMH CBOWCTBaMH. B yactHOCTH IU1s
[JIMH OIPENEIA0TC: IUIACTUYHOCTh, YCaJKa, MHOPUCTOCTb, OTHEYIIOPHOCTB,



CIOCOOHOCTh K Ha0yXaHHWIO, aJCOpOLMOHHBIE CPEACTBA, BCIYYMBAEMOCTb U
okpacka. TpeboBaHMs K  KadecTBY TOPHBIX  TIOPOJ  OMPEICISIIOT
rOCYJIapCTBEHHBIC CTaHIAPThI UM TEXHUYCCKHUE YCIOBHSI.

KauecTBO 1MoJIe3HBIX TOPHBIX MOPOJI OIIEHUBAETCS MO0 COBOKYIMHOCTH (DPHU3HUKO-
TEXHUYECKUX CBOICTB, OIpenenseM HX TMPOMBIIJICHHBIM Ha3HAYEHUEM.
Taxkumu moxazaTensiMu, HalIpUMep, Ui KAMEHHBIX CTPOUTEIbHBIX MaTEPUAIOB
SIBJISIFOTCSI IPOYHOCTb, OJIOYHOCTB, IEKOPATUBHOCTH, MOPO30CTOMKOCTH H JP.

CocraBHOW 4YacThIO OLIEHKM KayecTBa TIIOJIE3HBIX HCKOMAEMBIX IS
TEXHOJIOTUYECKUX  LeNed  SBISAETCS HM3YYCHHE CTPYKTYPHO-TEKCTYPHBIX
ocobenHocrert. Tak, (opma, pazMepbl M CIOCOOBI COYETAHHS MHUHEPAJIOB B
arperatax OIpPElIeNSIOT ONTHMAaJIbHYIO KPYITHOCTD JIPOOJICHHSI ¥ M3MEIbYCHUS
pyn nans oOoramieHus, 0OeCNeUHMBAIONIYI0 HamOojee TIOJTHOE H3BICUYCHUE
MOJIE3HBIX KOMITOHEHTOB B COOTBETCTBYIOIIME KOHIEHTPATHI. TpemnHOBAaTOCTh
3HAYHUTEIEHO CHUYKAET KA4eCTBO KAMEHHBIX CTPOHMTEIBHBIX MAaTCPHAIIOB.

3AJTAHUE
Onucate oaHy KOpoOKy (9 00pa3iioB) METaUIMYECKMX U HEMETAJUTMYECKUX
MOJIE3HBIX MUCKOMAEMBbIX U OIIEHUTh UX KaueCTBO.

[TOPAIOK BBITIOJIHEHUA PABOTHI

1. O3HaKOMUTBHCS C CHCTEMATUYECKOW KOJUIEKIIMEN MPOMBIILUICHHBIX THUIIOB
MECTOPOXKJICHHUM TIOJIE3HBIX MCKOIMaeMbIX. B 00pasiax cucteMaTH4ecKoi
KOJUIEKLIMM I BCEX METANIMYECKUX U HEMETAJUIMYECKHUX IOJIE3HBIX
HCKOIAEMbIX, OINPEICIUTh OCHOBHBIE TMOJE3HBbIE M COMPOBOKIAIOIINE
MUHEpAJbI.

2. OmpenenuTh MOJIOKEHUE B POMBINIIEHHON Kitaccudukanuu (cM. Tabi.1)
KOKJIOTO U3 BHJOB MHUHEPAIBHOTO  CHIPhS, MPEIJIOKEHHOTO B
WHJMBHUAYalIbHOM Habope 00pas3ioB, U HAa3BaTh €TO0.

3. B oOpa3nax pyaHbIX METAUIMYECKUX W HEMETAUIMYECKUX IMOJIE3HBIX
UCKOIAEMbIX  OMNPENECIUTh BHU3YyaIbHO W C IMOMOIIbIO OWHOKYJSIpa
LeHHble (pyAHBIE) U COMPOBOXJAOIME (KUIbHBIE) MHHEpaIbl MU
YCTaHOBUTH UX MPOLIEHTHOE Co/iepxKaHue (B 00bEMHBIX MPOIEHTAX).

4. BbIYHCIUTH BECOBOE COAEPKaHUE LIEHHOTO (MOJIE3HOT0) MUHEpAIa WU
MIOJICBBIX MHHEPAJIOB B KOMIUIEKCHBIX pyAaX, B oOpasiie no gpopmyie

Cio * di

b
G =
C’*d. +C)*d, +.....+ C) *d,

£100%,

rne CP - coziepKaHKe JTaHHOTO MHUHEpaia B oopasiie, Bec %; C,°, C,°,

..C{’ - comepaHue KO0 U3 MUHEPAIOB B 00pasiie, o0bemMubie %, d;,

.. :
d; ....,d; - MIOTHOCTH MHUHEPAJIOB, I/CM".



5.

JIisi MeTayuIMYecKnX, XUMUYECKUX M arpOHOMHYECKUX PYJ BBIYUCIIHTH
CoJIep’)KaHHMe IIEHHOTO KOMIIOHEHTa (MeTrasa, JJEMEHTa, OKHCIa) B
obpasne C,, WCX0as U3 BECOBOTO CONEpKaHWs B oOpaslle MHHEpania,
SIBISIOIIErOCS  HOCHTENIEM JaHHOTO KomroneHta (C) M HM3BECTHOrO
cojiepKaHust KOMITOHEHTa B unctoM muHepaine (C):

Cr*Cy

< T100%

I[&HHBIC 0 COJACPKaHHUMU ITIOJIC3HBIX KOMIIOHCHTOB B TJIaBHEUIIIMX PYAHBIX
MHHCpaJIaX U UX IIJIOTHOCTHU IMPHUBCIACHELI B Ta6J'II/II_I€ 2.

6.

s HeMeTAIUTMYECKUX TOJIE3HBIX HUCKOMAEMbIX, KOTOPBIE MCIIOIb3YIOTCS
KaK IIeHHbIE  MUHEpallbl WIM Kpucrtamibl (rpadut, acbecrt, ciroja,
IbE300NTUYECKOE ChIPbE U Jp.), ONPEIEIUTh HEKOTOPhIE MOKA3aTENN UX
Ka4yecTBa, 110 KOTOPBIM YCTAaHABJIMBAIOTCS INPOMBIIUICHHBIE KOHIULIMU.
Hanpumep, pasmep IUIacTUH coAbl, UX AehOPMHUPOBAHHOCTD,
TPEIIMHOBATOCTh,  HAJIWYWE  BKIIOYECHHWH; JJIUHY, THOKOCTh W
PaCIICTUICHHOCTh BOJIOKHA JJisi acbecta, NMpOo3pavyHOCTh, HAJUYHE WITU
OTCYTCTBHUSI BKIIIOUCHHM, pa3Mepbl 0e3e(heKTHBIX 30H I KPUCTAJIJIOB,
aJIMas3oB.

CpaBHUTH  OIPENECIICHHBIE paHEE MOKa3aTenun Ka4yeCcTBa c
KOHJIUIIMOHHBIMM, TPUBEACHHBIMU B Taliuie 3, U cleinaTh BBIBOJ C
KOHJIUIIMOHHOCTH HM3Yy4YEHHBIX 0O0Pa31I0B MOJE3HBIX UCKOMAEMBbIX.



I''TABHBIE HEHHBIE 1 COITYTCTBYIOIIME MUHEPAJIBI PY /]

Tabmuma 2

Ha3zBanue Ha3zBanue dopmyna Conepxanue [1;moTHOCTS,
MOJIE3HOTO MUHEpana, pyJibl MHHEpalia MOJIE3HOTO r/em’
KOMIIOHEHTA KOMITIOHEHTA,
%o
Amomunnii | bokcut Kaonuaur Al,O3:nH,0 36-47 3,0
Hedenun AlL3[Si;010][OH]4 1o 22 2,6
NaKJAIS104] 33 3,0
bapur baput BaSo, 58 4,3
Bonbdpam Bonbdpamur (Fe, Mn) WO, 60 7,0
Meenut CaWO, 68
Kenes3o Marsetur Fe;0y4 72 5,2
I'ematut Fe,O5 70 5,2
JIumoHuT Fe,O5:nH,O 55 4,0
Cunepur FeCO; 30
Kamuit CwmibBUH KCl 52 2,0
Kapnajuur KCl:-Mg(Cl, 14,1 1,6
Maruuii Kapunamur KCl-MgC(Cl, 9 1,6
Marne3ut MgCO; 29 3,0
Mapraserg [Tuposnro3ut MnO, 63 4,8
IIcunomenan MnO:MnO,-nH,O 40-60 4,7
Ponokonbenupur MnCO; 50 3,7
Menp Azyput Cu3[COs],[OH], 55 3,8
Manaxur Cu,[CO;][OH], 57 4,0
XanbKo3uH Cu,S 80 5,7
XaNnbKOMUPUT CuFeS, 35 4,2
MonuOnen MonubneHuT MoS, 60 4,8
MBbIIbsK ApceHonupuT FeAlS 46 6,0
PryTh Kunosapp HgS 86 8,1
CBuHen [anenut PbS &7 7.5
Cepa Cepa camopoHas S 100 2,0
[Tupur FeS, 53 5,2
[Tupporrn FeS 57 4,6
Turan nemennt TeTi10; Ti0,— 52 4,8
FeO — 48
docdop docdoput Cmech
Anartut MHUHEPAIOB
docdopa
Ca5[PO4]3 (F, Cl, 5-35 3,0
OH) 20 3,2




®PTop PnroopuT CaF, 49 3,2
XpoMm XpoMur FeCr,04 47 4,4-4,8
[{unk Cdanepur ZnS 67 3,8
HeMmeramunueckue noJe3Hble HCKOIIAeMble
AHTUIPUT CaSOy 3,0
Acbect Mg;[Si4010][OH], 2,0
['unc C&SO4*2H20 2,3
I'panar (Mg,Fe,Ca); 4,0
rpa(bHT (Al,FC)z[SlO4]3 296
Juornicun C 3.4
Homomut (Ca,Mg,Fe)[Si,04] 2,9
Kanpnur Ca,Mg(CO;), 2,7
KBapn SiO, 2,6
Kaonuuur Aly(Sis010) 2,6
Kopyn Al,O; 4,0
MyckoBUT | KAl [A1Si;0,0][OH], 3,0
OpTOKJ'Ia3 K[AlSl3Og] 2,6
CeprieHTHH 2,5

Mg6[Si4010] [OH],

8. I[J'Ifl IMOJIC3HBIX MCKOIIACMBIX, OTHOCAIIUXCSA K TPYIIIIC CTPOUTCIBbHBIX
IMOPOJHI,

MaTCpUuaJIOB

ONPENICIUTh:
» Ha3BaHUE TOPHOW TMOPOJBI, €€ TeHETHYCCKHAd THN (MarmMaThdeckas,
OCaJIo4YHasi WM MeTaMoppuIecKas);

VVV VY

Pesynbrarsl

N  HUCIOJb3YCMBIX KaK IIOJIC3HBIC

T'OPHBIC

HamnpaBJCHUE MPOMBIIUICHHOTO MCIOJIL30BaHUsl ( C MOMOIIBIO
Tabmuuel 1);
TEKCTYpPY U CTPYKTYPY;

TPEUIMHOBATOCTb, BHIBETPEIIOCTD;
I[BET, JCKOPATUBHOCTH (151 OOTMIIOBOYHBIX MaTepuanoB) (Tadir.4).

HU3Yy4YCHUSA MCTAUIMYCCKUX KW HEMCTANIMYCCKHUX PYA

MOJIE3HBIX HMCKOMAaeMbIX oQopMisitoTcs B Buae Tabmuusl 5 «Ilpumep
BBINOJIHEHUS 1a00paTOpHOI pabOoThD)




Ta0Omuna 3

TPEBOBAHUIS I[TPOMBINIVIEHHOCTHU K KAYECTBY
MUHEPAJIBHOTI'O CBIPbA. METAJUIMYECKHUE PV /1bl,

AT'POXUMMNYECKOE CBIPBE
ITone3n . | Conepxanue nojge3Horo | JIMMUT Ha BpeJIHbIC
ITone3nsprit o
oe KOMIIOHEHTA B pyaax, % IpUMECH,
Tumel pyxl | KOMIIOHEH
HCKOIIa psAIOB | OoraThl crernuaibHble
T OenHbIE 0
eMoe BIE e TpeboBanusi, %o
Al,O4 28-35 >4(0 17.0
A bokcutsl AlLO; 35-40 % >2
H}Oy " Hedennnosr 810,
HUU P,05*0.5; S-0.2; CaO-
e py i 0
K20+N3.20S7.0
Bonsgp WO; 0.5-1 1-3 >3 | TiOx V, Fe,FeO no7
*-0.05; S-0.05; Sn-0.2
am
Maruerur-
r€MaTHUTOBEIE
pysI Fe 46-50 | 50-60 | >60 1;8;
XKenezo | JIuMOHHUTOBEI As.0.07:
€ PyIbl Fe 37-50 | 40-50 | >50 Pb-0.1:
CunepuroBbie Zn-0.1
PYABI Fe 30-35 | 35-40 | >40
Kamuit | CunbBHHHUT K,0O 16-20 20-40 >4(
Oxucisie
Mapra « gym)l Mn 17-22 22-30 >30
el ApOOHATHBIC >30 P-0.16; Si0,-9
pYyabl Mn 13-20 | 20-30
MonHomMeTanb
HBIC PYJIbI
Mei KomMminiekcHbl Cu 0.7-2 >3
A e pYIlBI (CO_ 2_3 Zn—2.0; Pb-2.5
Ni:Cu- Cu (B KOHIIEHTpaTax)
Mo;Cu-Al)
Moan6 | MonuOneHos 0.1- 503 P-0.02; Si0,-0.3; As-
JIEH bI€ PY/IbI Mo 0.05-0.1 0 3 : 0.03
PTYTHBIe 0.3- Cynbdunst Fe, Cu, As,
PtyTh YL Hg 0.1-0.3 0.5 >0.5 Sh




MoHnomeTanb >4
CBuHen | HbIE pyabl Zn 2-3 3-4 4 Fe-d: $i0,-2: Cu-09
[uuk | KomruiekcHbI .
€ Pyl PbZn 2-4 4-7 >
docdar
®dochoput P,0s 3-6 6-10 >10 2Us
pYI[BI COz, A1203; FeO
TuraHn, Cr,0, )2.5
Tutan | UIBMEHUTOBBI Ti 10-15 15-20 | >20 Sio, "
€ pybl Cr; P; S
P-0.07; S-0.05
Xpom | \POMHTOBEIE | | 3535 | 3540 | 40
PY.JIbI




Tabnuua 4

I'OPHOPY/JIHOE CBbIPbE
. O6nacThb Min
[Tosie3nbIit
WCIIOJIb30BAHUS WIIH coJIepKaHue, CrnernuanbHbie TpeOOBaHUS
MUHEpal o
THUIIBI PY]L Yo
JlnmuHa BojiokHA Oosiee 8MM
TeKkCTUIbHBIN 3 JlnmuHa BosiokHa Oostee 2-8MM
JlnmrHa BoJIOKHA
Acbect Mudepubrit 3 0,2-2MMm
CrpouTtenbHbIN 5
Bapur ['muancTO-0apUTOBBIN 20 S10,<1.5-4.5
KBapi-6aputoBsiii 35 Fe,05;<0.5-2.5
[TumeBas 80
MPOMBIILJIEHHOCTh
lamur AHTHUCEIITUK
[Tpon3BoacTBO
J1aCTMAcC
CrpoutenbcTBO
[Murc ['uncoBanue noys
Menunaa
Cma304HBIN MaTepuan 3-15
I'padur AToMHas 60 (MOJTHOKPUCTAIIITUYECKUIN)
MPOMBIIIJIEHHOCTh (CKPBITOKPUCTATUTMYECKUN )
MamuHocTpoeHue
Tuoncun OFHCyI}Op bosiee 80 Si, Mn, V
[Tonenoynblii KAMEHB
diroc
Kabiur CrpoutenbHbIi
Marepuanl
Onrtuka
A VB .
) Orvoynor A0, Si0, Fei0
OPYHA dapdopoBoe oonee 54 2 0 5a2
MPOU3BOACTBO )
diroc Si0,
Onrtuka >98.5
KBapn CTpOHUTENLCTBO >904 Fe,05,AL0;
(nuHac)
CeprieHTHH OI‘HC}’I;IOp
IlonemouHblii KAMEHD
Tanek JIureiinoe Fe,O; no 6-8%




MIPOM3BOJICTBO
Kepamuka
Xumus
[Tpon3BoacTBO
Oymaru

85
80
70

CaO 50 0,5-0,8

Optoknas

Kepamuka
N3onsTopsl

60

Al,O; 18
[lenoun no 14
F6203 a0 0,2

Ieomut

AncopOeHT
NoHnooOMeHHUK

dmroopur

@roc B METAJULYpruu
XumMuueckas
MPOMBIIIJIEHHOCTh
CrexonbHas
IIPOMBIIIEHOCTh

80
98
95

SiOz, BaSO4
CaO<1; S10,<1
SlOz<3, FezO3<1

Cmrona

Jnanextpuku
TemnounzossTop

Kaonuaut

Kepamuka
[IpousBoacTBO
Oymaru
Orneynop




Tabmuma 5

ITPUMEP BBITIOJIHEHWS JIABOPATOPHOM PABOThI

No ITone3nnie Conepxanue Conepxanue IToka3aTtes | KO | BBIBOJ
o0 | MwuHEpabl, MuHepana, % MeTasa (3JIeMeHTa), u H]T bl
pa | XuMUYeCKui % KayecTBa | WI]
311 COCTaB, O0bemunil | BecoBoit B B JUIS 15051
a | IUIOTHOCTh % % MuHepaje | oOpaslie | MeTaInyg
€CKUX
MMOJIE3HBIX
HCKOIIaeM
BIX
1 | Tanenut PbS 4.0 10.2 Pb-86.6 Pb-8.8 >4 Pyna
d_ KOHAUIINUO
=7.5 HHas,
boraras
2 Acbect 5.0 4.1 Juna | bor | Konauuuo
. ee HHBIH,
Mg6[Sl4010] BOJIOKHa 3- | crpourens
[OH]S 12MMm 5% HBIH
MaTepuan
3 Kunosaps 3.0 8.7 Hg-86 Hg-7.5 > | boraras,
H S 0.5 | KOHIUIIUO
g HHas pyaa
KOHTPOJIBHBIE BOITPOCHI
1. Yto Takoe mosie3HOe UcKomaemMoe, pyaa’?
2. Kak pa3genstorcsi TOJIE3HBIE HCKOMAEMbIe 10  MPOMBIIIIICHHOMY

NpUHLHAITY?
UTto Takoe KauecTBO MOJIE3HBIX UCKOMAEMBbIX?

W

4. Kakue mnokazarenu OINpeAesIioT KayeCTBO METAIMYECKUX TOJIE3HBIX
UCKOITAEMBIX ?

5. Kakue mnokasarenn oOnpenesssroT KadecTBO

TOPHOPYAHOTO ChIPbS?

TOPHO-XUMHUYCCKOTO H
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CocTaBUTEND:
[maitxep E. .

BEILIECTBEHHBII COCTAB TEJI
ITOJIE3HBIX NUCKOITAEMBIX

JIabopaTopHbIil pakTUKyM 110 Kypcy «['eonorus u pazseaka MITN»

IUIs CTyJIeHTOB crienuanbHOCTH «llom3emuas pazpaboTka MECTOPOKACHUN
nosie3HbIx uckomnaemuix» (0902) u nmo kypcey «l'eonoropazpeouHbie PadOTHI»
st ctynerToB cnenuainbHoctu (060800) «Opranuzaius U ynpaBieHue
MPOU3BOACTBOM (B TOPHON MPOMBIIINIEHHOCTH U T€0JI0T0pa3BEIKE)

YTBepxACHBI HA 3acelaHuU Kaeaphl Teosoruu u reoge3uu 11 oktaops
2001., mpotokon Ne, u 0;100peHO pelaKIIMOHHON KoMHUccuen (pakynprera

[Toamucano B mewats 1.03.2001r. dopmat 6ymaru 60x84 1/16
Yenneu.. 0,8. Vu.-uzn.a. 0,9. Tupax 100 3k3. 3aka3

Cubupckuit rocy1apCTBEHHBIN UHAYCTPUANIbHBIA YHUBEPCUTET, 654002, T.
HoBoky3Helnk,

yi. Kuposa, 42

W3narensckuii nentp Cudbl'y



