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TEXHONOI'NM4YECKASA MUHEPAINOIA NOBLILWWEHMUA KAYECTBA
BOIATbIX XKENE3HbIX PYA KPUBOPOXCKOIO BACCENHA

IIpugedenvl pe3yrbmamol epaHylOMempuiecKo20, MUHepaIoSUecKo2o, XUMUYECKO20
u3yueHus mamepuaia O06yxX Npob 2eMamumosou pyobl KPUBOPOIUCCKOU WAXMbL UM.
B.U.Jlenuna c cooepocanuem scenesa okono 55 mac.%. bwino onpeodeneno, umo pyoul
umerom npaKxmuiecku OumuneparbHulii cocmas (cemamum + keapy). Iloxasano, umo c uc-
nonv306anuem 000pabaUBaAHUs, 2POXOUEHUS, CYXOU MASHUMHOU cenapayuu 603MONACHO No-
BbLUEHUE COOEPIHCAHUA Jicelle3d 8 NOJIe3HOM KOHeUHOM npodyKme 00 3Hayenull He Hudce 60
mac.%, umo b6ydem cnocoOCmMEo8amsb NOGLIUEHUIO KOHKYPEHMOCNOCOOHOCU MOBAPHOU
PYObl HA MUPOBOM PBIHKE HCENE30PYOHO20 CbIPbSL.

AKTyaJdbHOCTBb. Pa3paborka 3amexeii 0o-
raThix XeJle3HbX pya KpuBopoxkckoro Oacceiina
BEJIETCSI CEMBI0 IMIaXTaMU M JIBYMS KapbepaMHu.
MuHuManbHOE COep)KaHHE JKelle3a B COCTaBe
pyn 46 mac.%, makcumanbHOe Oojiee 69 mac.%,
CpPeIHHUIl MoKa3aTenb IS Py pa3BelJaHHbBIX 3a-
JIeXKEH B HACTOSIILIEE BpEMsl COCTABIISIET OKOJIO 57
mac.% [2-6]. HemoctaTouHblii YpOBEHb CEJIEKTH-
BHOCTH JIOOBIUU DYyI SIBJISIETCS NPUYMHOW TOTa-
JaHWsI B PyIHBIA MaTephall HU3KOXKEJIE3UCThIX U
0e3)KEeNe3UCTHIX KOMIIOHEHTOB — TeMATUTOBBIX H
0e3pyIHBIX KBapIUTOB, CIAHIEB W APYTHX TOp-
HbIX nopon [1]. B pe3synbTate cpennee comepxka-
HHE eJie3a B CocTaBe A00bIBaeMOi pyTHON Mac-
cbl cocTaBigeT 52-54 mac.%, 4YTO 3HAYUTEIHLHO
HIKe TpeOOBaHM MHUPOBOTO PHIHKA K arjioMepa-
LIMOHHOM pyJe.

Hapacraromiee ~ HECOOTBETCTBHE  KauyecTBa
JOOBIBAEMOTO KEJIE30PYIHOTO CHIPhSI TPeOOBaHM-
M METaUTyprU4ecKuX NPEeANPHATHH SBUIOCH
MPUYUHON CTPOUTENBCTBA Ha NpoTshkeHun 60-70-
x rogoB XX cT. Ha Bcex maxTtax Kpusbacca npo-
OmIbHO-COPTUPOBOYHBIX (hadpuk (JJCD). Pabora
WX OCHOBaHa Ha MUCIOJB30BaHUN METOAA TPEXCTa-

JTUIHOTO JIPOOJIeHUsT JOOBITOW PYyIHOW Macchl C
MOCTaUIHBIM TPOXOUYCHUEM MPOAYKTOB JIpoliie-
HUs. B pe3ynbTare comepikaHue jxeme3a B COCTaBe
Han0OoJee MENKO3epHUCTOTO (pa3Mep YacTHIl
00b14HO MeHee 20 MM) KOHEYHOT'O PYJHOIO MaTe-
puana, SBJISIOMIETOCS TOBapHOM arjioMeparuoH-
HOM pynou, mogHumaercsi ot 52-54 no 55-57
Mac.% [1].

Ha mpoTsokeHny TOCTeaHUX JIET B CBS3H CO
CHIDKEHHEM TIOTPEOIICHUS KEIEe30PYAHOTO CHIPhS
BO3pOCIH TpeOOBaHUS K COJCPIKAaHUIO JKeie3a B
coctase arjopynbl 10 60-61 mac.%. O6beMBbI T0-
CTaBOK pyZIsl C cojaepkaHuem xeneza 55-57
mac.% MUHHUMH3UPOBAIUCH. B cB3M ¢ 3TuM 3a
MocleHre TpA ToAa Ha CKJaxax TOpHO-
nmobpIBaromux npeanpustnii Kpusbacca HaKoOm-
Jock Oosiee 5 MITH. T. HEPEAIM30BAHHOW TOBAPHOM
aryiopyasl CO CpEIHHM COIEpKaHUEeM Kenes3a
okoJio 55 mac.%; cKiIagupoBaHUe 3TOT0 MaTepura-
na npojoipkaeTcs. Bo3HuKIA mpobiieMa OYHCTKU
CKJIaJIOB OT HE MOJIB3YIOLIETOCS CIPOCOM XKEJE30-
PYAHOTO CBIPBS W Pa3pabOTKH Mep, HalpaBJICH-
HBIX Ha TIOBBINNICHUE COACPXKAHUS JKelie3a B COC-
TaBe KOHEUHOro mnose3Horo npoaykra JCD no 60
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n 6onee Mmac.%. MwuHepanormieckoe 0OOCHOBa-
HUE PEUICHUS STUX 3aJa4 PacCMOTPEHO B HACTO-
SIILIEN CTaThe.

Heap padoThl — M3YYUTh MHUHEPAIOTHUECKHUE
OCOOCHHOCTH TOBApPHBIX arjOMEPallMOHHBIX PYI
HU3KOTO KauecTBa U COCTaBUTH PEKOMEHAAINH K
pa3pabotke 3PPEeKTHBHON TEXHOJIOTHH IOBBIIIE-
HUS B HUX COJEPKaHU JKee3a.

Hcxonnslii matepuadn. [lpu nposenennn mu-
HEPaJIOTO-TEXHOJIIOTHYECKUX OJKCIIEPUMEHTOB B
KadecTBE MCXOIHOTO MaTeprajia MCIOJIh30BaIaCh
pyaa mwaxtel uM. B.N.JleHnHa, pacronoxeHHou B
ceBepHOU yacTu CakcaraHCKOTO >KEJIe30PyIHOTO
paiiona KpuBopoxkckoro OacceitHa. Bribop max-
Thl ObUT OOYCJOBJIEH TEM, YTO IPOU3BOIUMBIC
3lIeCh TOBapHBIC arJIOPyJbl XapaKTEePU3YIOTCS
HamOosee HU3KAM OOIIMM COAEp)KaHHEM JKeres3a
10 CPaBHEHHIO C pynaMu Ipyrux maxt Kpusbac-
ca.

[Taxta um. B.1.JIeHnHa, Kak U Ipyrue MWaxThl
KpuBoposxckoro Oacceitna, pazpabaTsiBaeT 3aie-
KU OOTaThIX MKEJIE3HBIX PYJ CaKCaraHCKOTO BHJA.
['maBHBIMH UX OCOOCHHOCTSAMU SIBJISIFOTCS CYIIIEC-
TBEHHO TEMATHTOBBIA COCTaB, BBICOKAs IIOPHC-
TOCTh, HH3Kasl MPOYHOCTh. MUHEPAIOTHYECKUE,
XUMHUYCCKUE, (PU3UYECKHE, TCXHUYCCKHE U TeX-
HOJIOTUYECKHE TI0Ka3aTeld pyJ HCIOIb3YIOTCS
npu ux oborameHun Ha JICD mraxtel. [lone3Hpm
KOHEUYHBIM TMPOIYKTOM SIBJISICTCSI TOBapHasi arjio-
MepanroHHasi pyJaa ¢ OOIIMM COJEpIKaHUEM JKe-
Jie3a okoJo 55 mac.%.

OnHO W3 TNIaBHBIX HANpPaBICHUN YBEITMYCHHUS
sToro mokaszatens no 60-61 mac.% cocrout B
TIOBBIIIICHHH CTETIEHH OOOTaIeHHs W3BIIEKaeMOit
W3 HEJIp PYIHOW MacChl C UCIOIH30BAHHEM TEX-
HOJIOTUYECKMX OIEpanui, KOTOPhIE MOIJIH Obl
JIOTIOJTHUTH uctonb3yemble Ha JICD npobnenue u
rpoxodeHue pyn. BvIOOp ONTHManbHOTO TEXHO-
JIOTHYECKOTO PEIICHUST BO3MOXKEH Ha OCHOBE pe-
3yJIbTAaTOB NIETATFHOTO MHHEPAJIOTHIECKOTO H3Y-
YEHUS PYAHOr0 MaTepuana.

OO0beKkToM ucCIeOBaHNN OBLTH JBE YKPYyI-
HEHHBIC JIA0OPAaTOPHBIC MPOOBI TEMATUTOBOM PYy-
16l Maccoit 0omee 700 xr.

IIpoba 1 — pyna c xpynHocTheto yactul -80+0
MM, oToOpanHas ¢ koHBeiepa JJC®D mocie BTopoi
cTaauu ApoOJICHHUS; Macca MPoOkI cocTapisia 767
Kr; o0IIee couepikaHue jKejle3a B COCTaBe ee Ma-
tepuana 54,19 mac.%.

Ilpo6a 2 — armomepanioHHas pyAa ¢ KPyITHO-
cThI0 Yactull -16+0 MM, oroOpaHHas U3 CKJaja
roroBoii mpoxaykuuu [JCO, He peanmzyemoil B
CBSI3U C HU3KUM KadecTBOM; Macca MpoObI cocTa-
BIsUTa 725 Kr, o0lee cojepaHue Kelie3a B COC-
TaBe ee Matepuana — 55,33 mac.%.

Marepuai I1po6sr 1 ObUT paccesiH ¢ TOMOIIBIO
TpoxoTa ¢ auaMeTpoMm oTBepctmid 10 MM Ha nBe
rpaHyjoMeTpuyeckre ¢pakuuu: 1) ¢ pasmepom
gactrn -10+0 MM — B majpHEWIIEM WMEHYEeTCs
IIpooyxkm 1; n 2) ¢ pazmepom gactuil -8§0+10 mm.
Marepuan mocnenHei ¢ MOMOIIBI0 HIEKOBOW Ipo-
Ounku ObUT M3APOONEH A0 KPYMHOCTH YacTHIl -
10+0 mM; B pe3ynbpTare ObLT MOJTYYSH MaTepHal,
UMeHyeMblii B aanbHeiimem Ilpodykm 2. bvuio
OTIpeJIeNIEHO COZIEpXKaHUE XKelie3a B 000X Mpo-
IyKTax, oHO cocrtaBwio: IIpomykr 1 — 61,23
mac.%; [Ipoaykt 2 — 44,82 mac.%. Takum obpa-
30M, yKe Tocie rpoxoueHust Matepuana [Ipoost 1
OBLT TONMYYeH IMOJEe3HBIH KOHEYHBIH TMPOIYKT C
TpeOyeMbIM copepkaHneM kene3a (Ooxee 60
Mac.%); BbIxoj ero coctaBui 56,19% (puc. 1).

IIpoda 1
0=54,19 mac.%
v=100%

-10+0 MM| TDOROICRAS | -80+10 MM
Ariiopyaa XBoCTHBI
Iponykr 1 Ipoaykr 2

B=61,23 mac.% 9=44,82 mac.%
v=56,19% v=43,81%

Puc. 1. Xapaxmep nepepacnpedenenus mame-
puana Ilpobwvi 1 6 pesynvmame e2o epoxouenus no
knaccy kpynwocmu 10 mm.

[Ipoba 2 mpu mpoBeNEeHUH OMHCAHHBIX HUKE
MUHEPAJIOrO-TEXHOJOTHYECKUX  JKCIIEPHIMEHTOB
uMeHoBanace IIpodykmom 3.

Pe3yabTaThl paboThl H HX 00CYKICHHE.

Munepanozuueckue ocobennocmu azinopyot.
Marepuan [IpogykroB 1, 2 1 3 ObUI MOABEPTHYT
PYYHOM MaKpOCKONHMUYECKOH (4aCTHILBI PaZMEpOM
0osee 3 MM) M MHKPOCKOIHMYECKOH pyaopa3dop-
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ke. [locmenusiss mpousBoaAMIach C MCIOIH30BAHH-
eM OuHOKyssapHoro (pasmep yactui 0,1-3 MM) u
nerporpadudeckoro (menee 0,1 MM) MHKpPOCKO-
moB. C y4eToM BBIXOJOB T'PaHyTOMETPHUECKUX
(hpakIuii, TUVIOTHOCTH MUHEPAJIOB U UX arperaros

OBUIM pacYMTaHbl CPEJHUC MMOKA3aTeIN COMepIKa-
HUS MUHEPAJTbHBIX PAa3HOBUIHOCTEH pya M rop-
HBIX mopoA B coctaBe [IpoaykroB 1, 2, 3 (Tadm.

1).

Tabnuna 1.

CopeprkaHre TTIaBHBIX PA3HOBHIHOCTEH OOTAaThIX TEMAaTUTOBBIX PY/A U TOPHBIX TIOPO]
B COCTaBE M3YYEHHBIX MPOITYKTOB

MwuHepanbHble pasHOBMOHOCTMW PYA, 1 TOPHbIX NOPOA

CogepxaHnue, mac.%

MpoaykTt 1 MpoaykT 2 MpoaykT 3
pyabl 6oraTble >Kenes3Hocnako-MapTUTOBble, Map-
TUTOBblE,  AWCNEPCHOremMaTUT-MapTUTOBbIE,  MapTUT- 85,20 25,78 60,55
AucnepcHoremaTuToBble
KBapUWUTbI KEernesHOCoaKo-MapTUTOBbIe, MapTUTO-
Bble, aucnepcHoreMaTuT-mapTUTOBbIE, MapTuT- 9,28 14,74 21,85
ancnepcHoremaTutoBble oboralleHHble
KBapUWUTBbl KEenesHOCIAKO-MapTUTOBbIE, MapTUTO-
Bble, aucrnepcHoremaTuT-MapTMToBble, MapTuT- 4,08 52,51 15,08
OucnepcHoremaTuToBble psaoBbIE
KBapLMTbl ManopyaHble remaTuToBble (MapTUTOBbLIE,
ancnepcHoremaTuT-mapTUTOBbIE, MapTuT- 063 515 167
avcnepcHoreMaTutoBble) U 6e3pyaHble  (MOHOMWHE- ’ ’ ’
panbHble, CUNNKATHBIE)
cnaHubl 0,72 1,25 0,64
KBapL, XWUNbHbIN 0,09 0,57 0,21
Bcero 100,00 100,00 100,00
KonuyecTtBo onpegeneHumn 27 25 28

PesynbTathl pynopa300pku Mmokasaiu, 4To ya-
ctuusl [IponykroB 1, 2, 3 xapakTepusyroTcs pas-
HBIM KOJIMYECTBEHHBIM COOTHOIICHUEM PYTHBIX H
HEpyIHBIX MUHEpalioB. Ilo 3ToMy mokazaTenio B
0000IIEHHOM BHJE YacTHUIBl MOXHO pa3JeluTh
Ha TPH KaTEerOpUH:

1) pyanble yacTuibl, ciokeHHble Ha 95-100
00beMH.% PYAHBIMH MUHEpalaMH — MapTUTOM, B
MEHBIIIEM KOJIMYECTBE MKEJIE3HOU CIIOAKOM U B
HE3HAYUTETbHOM — JIUCIIEPCHBIM T'€MaTHTOM
(«rugporeMaTUTOM»), a TAaKXKe FE€TUTOM U MarHe-
TUTOM (pHC. 2);

2) pyIOHO-HEPYAHBIE CPOCTKH, CJIOXKCHHBIE
KBapleM U PYAHBIMH MHUHEpajJaMH C MPHUMECHIO
CHJIUKATOB M KapOoHaToB (puc. 3); comepikaHue
PYIHBIX MHHEpPAJIOB B WX cocTaBe 5-95 00b-
eMH.%; 10 KOJHYECTBEHHOMY COOTHOIICHHIO
PYAOHBIX MHUHEpAOB M KBapla CPOCTKH MOKHO
paszenuth Ha Ooratsie (50-95 00beMH.% pyAHBIX
MHHEpasoB) u 6emnbie (5-50%);

3) HepynHbIe YacTuIlsl (puc. 4), IpeacTaBlIeH-
HBIE, MPEUMYLIECTBEHHO, KBapLEM C IMPHUMECHIO
CHJIUKATOB U KapOOHATOB; COJEPKAHHE PYTHBIX
MuHepasoB B ux cocrare 0-5 o6bemMH.%.

Mo naHHBIM MHKPOCKOMUYECKOTO H3YUCHHUS
MPO3pPaYHbIX W TMOJIMPOBAHHBIX IUTH(OB, H3rO-
TOBJICHHBIX M3 YaCTHI] py):[HOI>'I MacCcChbl, MaT€puall
W3YyUYCHHBIX MPOJAYKTOB HMEET, MNPAKTUYCCKH,
OMMUHEpabHBIA CcOCTaB: MapTUT + KBapi. Mx
CyMMapHO€ cojJepkaHue TmpeBblmaeT 95 00b-
eMH.%. BTopocTeneHHOe 3HAUYCHHE HMEIOT JKe-
JIe3Has CIIO/IKA, TUCIICPCHBINA TeMaTHT, MAarHETHT,
T'CTHUT, Z[HCHCpCHBIﬁ réTuT, PCJIMKTOBBIEC U HOBO-
0o0pa30BaHHBIC KEJIe30-CoJIepIKaIe U Oe3xere-
3UCTBIC CHIIMKAThl W KapOOHAThI, CYJIb(OUIbI,
cyibdarsl.

Mapmum — TJIaBHBIA pYyAHBIA MUHEPAT — SIB-
JSIETCS. TPOIYKTOM BBIBETPUBAHHSA IEPBUYHOTO
marnetura. O6pasyer nceBaoMop¢o3bl Mo KpHc-
TaJlllaM M arperataM Maro€Ttura, BCJICACTBUE YECTO
€ro arperaTbl HaclleAyIOT (OPMbI BBICICHUH UC-
XOAHOTO MAarHeTuTa, 4acTo HMEIOT H30METpHY-
Hbele ouepTranus (puc. 3B, r). B MoHOMUHepaib-
HBIX arperatrax pyAHbBIX YacTHII U B OOTaThIX py.-
HO-HEPYJHBIX CpPOCTKAaX MAapTHT MpeICTaBleH
CIUTOIIHBIMH TTOPUCTBIMUA OTHOCUTEIIBHO OJHOPO-
THBEIMH Maccamu (puc. 2a, 3a). B obmomkax pya-
HBIX TIPOCJIOEB TEMAaTHTOBBIX KBApIIMTOB, KOTO-
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pBIMU  4Yaimle BCEro MpPEACTaBICHBI  PYyIHO-
HEPYAHBIE CPOCTKH, MapTUT oOpa3yeT JIEHTOY-
HEIE, OJIOKOBEIE, BETBHCTHIE arperaTsl. B 00aoM-
Kax HEepYyJIHBIX MPOCIOEB IeMaTUTOBBIX KBapIlU-
TOB, KOTOPHIMH OOBIYHO MPEICTABICHBI HEPYIHBIC
YaCTHIIbI, MAPTUT OTMEYACTCS PEIKO — OOBIYHO B

BHJI¢ BKIIIOUCHHUU B arperarax kBapiia (puc. 40).
Pasmep BbIENCHMI MapTHTa COOTBETCTBYET pa3-

Mepy KPHCTAJUIOB MCXOJHOTO MAarHeTHTa, U3Me-
HseTcs, npeumymiectserHo, ot 0,01 mo 0,15 mwm,
HauOosiee yacto BcTpeuaroTcs nokaszatenu 0,05-
0,07 mMm.

Puc. 2. Ocobennocmu cmpykmypbl U MUHEPATLHO20 COCMABA PYOHBIX YACMUY, NPUCYIMCMBYIOWUX 8
cocmase a2nomepayuoHHou pyovl waxmol um. B.H.Jlenuna.

Csemunocepoe — cemamum (mapmum), cepoe —mazHemum (0); uepHoe — nopoi.

Ompaodicennviii cgem,; 6e3 aHanuzamopa, yseaudenue 55°.

Kenesnas crodka — TIIACTHHYATAS, YelTyida-
Tasi Pa3HOBUJIHOCTh IeMaTUTa — OTHOCHUTCS K pe-
JUKTOBBIM MUHEpaJiaM Py, BXOJUBIIUM B COCTaB
WCXOIHBIX MAarHETHTOBBIX PYA HIH MarHeTUTO-
BBIX KBapIMTOB. B cocTaBe pyAHBIX YacTHI] arjo-
MepaIMOHHOHN pYJIbl MPUCYTCTBYET B BUJE TPYAHO
JMarHOCTUPYEMBIX BKJIFOYEHHUH B 3€PHHUCTHIX ar-
peratax mapturta (puc. 2a). B cocraBe pynHo-
HEPYJHBIX CPOCTKOB M HEPYTHBIX YaCTHI] OOBITHO
nmpejcTaBieHa 4YemyH4aTbiMU, TUIACTHHYATHIMH,
Ta0JIUTYATHIMK BKJIIOYCHUSMHU B HEPYIHBIX (KBa-
PUEBBIX) HPOCIIOSIX 00JOMKOB IeMaTUTOBBIX KBa-
puuToB (puc. 40). 3HAUUTENHHO PEXKE OTMEUAETCS
KPYITHOIUIACTHHYATAs! Pa3HOBHIHOCTH >KEJIE3HOU
CJIFOJIKH (CIIEKYJIIPUT) B COCTaBe OOJIOMKOB remMa-
TUT-KBapIEBHIX THAPOTEPMATBHBIX KU (puc. 30).
Pazmep MHAMBHIOB KEJIE3HOW CIIOIKHA OT MEHeEe
0,001 mo 6oxnee 1,0 MM O MaKCUMAaTBLHOMY H3MeE-

peHuo, mnpeoOmaroT uHAMBHUIE pasmepoM 0,01-
0,05 mM.

Maenemum SBISETCS PETUKTOBBIM MHHEPATIOM
Pyd ¥ TONAJAIUX B PYIHYIO Maccy Kene-
3UCTHIX KBapIUTOB, COXPAHUBIIUMCS OT WX Tep-
BUYHBIX MAarHETUTOBBIX pa3zHOBUAHOCTEN. U3pen-
Ka TIPUCYTCTBYET B COCTaBE CIIAHIIEB, IPYTUX
TOpHBIX MOpoJ. B mporecce BhIBETpUBaHUS, KO-
TOPOE HCTBITAIA KaK PyJbl, TAaK U TOPHEBIE TTOPO-
IIbI, MarHeTUT 3aMEIIajicsi MapTUTOM. MuHepar
npencraBieH menkumu (ot menee 0,01 go 0,05
MM), OOBIYHO HMMEIOLIMMH CJIOKHYIO (opMy pe-
JUKTaMH, COXPAaHUBITUMUCS B IIEHTPAIBHBIX dac-
TAX arperatoB Maprtuta (puc. 20, 3B). B oOmem
clly4ae C yBEIIMYCHHEM TITyOMHBI OTPabOTKU Py/I-
HBIX 3aJIeKel (B CBsI3U ¢ OociabieHueM AeHCTBUS
arcHTOB BBIBETPHUBAHHSA) COJCPKAHHE MarHeTuTa
BO3pacTaeT — B MEHBIIEH CTEIeHU B cocTaBe 00-
TaThIX Py U B OOJBIIICH CTETICHH — B COCTaBE JKE-
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JIe3UCTHIX KBAapUUTOB. B Marepmane WM3ydeHHBIX
npo0d W MPOAYKTOB MX IPOOJICHUSI CpeHee colie-
pkaHWe MarHeTUTa COCTAaBJLUIO: B YacTHIAX 0o-
TaTeIX PyA B cpeqHeM okoio 2 06veMH.%, B Jac-
TUIAX TEMAaTUTOBBIX KBApIMTOB OKOJO 5 00be-
MH.%, B HepyAHbIX dacTHiax okomno 0,2 oObe-
MH.%. OTUM OOBACHSETCS INPEUMYLIECTBEHHbIN
3aXBaT YaCTHUI] TEMATUTOBBIX KBAPLUTOB B COCTaB
MarHUTHOHM ()pakuuu MpH HU3KUX 3HAYCHHUAX Ma-
THUTHOW MHAYKIMU B X0/1€ SKCIIEPHIMEHTOB.

Keapy — rnaBHbII HEpYIHBIA MUHEpaAJ PyIHO-
HEPYAHBIX CPOCTKOB U HEPYAHBIX YacTHil. B pyn-
HBIX 9acTHUIAX arJIOpyabl MPUCYTCTBYET B HE3HA-
quTensHOM (He O6onee 5 00beMH.%) KOJIIIecTBe B
BHJIE OTJICIBHBIX BKIIOYCHUH pa3MepoM He Ooliee
0,1 mM. B cpocTkax, npeacTaBICHHBIX, TIIABHBIM
00pazoM, 00JIOMKaMH TE€MaTHUTOBBIX KBapIHTOB,
KBapIl cjaraeT HepyIHBIe MMPOCION — MOHOMHHE-
PaTBHBIC HITU C BKJIFOUESHUSMU JKEJIC3HOU CITFOJIKH,
maptuta (puc. 3). HepynHble yacTHIIBI ariopyabl
cioxeHsl kBapueM Ha 95-100 o6vemH.% (puc. 4).

; .’»\""‘"

Puc. 3. Ocobennocmu cmpykmypbi U MUHEPATbHO20 COCMABA PYOHO-HEPYOHBIX CPOCHKOS, NPUCYHI-

CMBYIOWUX 8 COCMABE A2NIOMEPAYUOHHOU PYObI.

Ceemnocepoe — cemamum (3eprucmolii — mapmum (puc. 2a, 26, 22), niacmun4amsliii — jceje3Has
cmooka (puc. 20, 2e)); cepoe — maznemum (puc. 26); memHocepoe — Keapy, 4epHoe — nopbl.
Ompaosicennviii cgem,; 6e3 aHanuzamopa, yseauderue 55°.
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a

Puc. 4. Ocobenrnocmu cmpykmypbl i MUHEPATLHO20 COCMABA HEPYOHBIX YACTUY, NPUCYINCMBVIOUWUX

6 cocmage aznomepayuoHHol pyool.

Csemnocepoe — cemamum (Mapmum U dHcejle3Has CI00Ka), memMHocepoe — K8aply, YepHoe — Nopbl.
Ompaoicennvlii ceem, 6e3 anaruzamopa, yeeauderue 55°.

BropocrenenHoe 3HaueHHE B COCTaBe IMPOU-
3BOJIMMOM IIAXTOW arjoMepaluOHHON pyAbl, Kak
OBLIIO OTMEYEHO BBIIIE, UMEIOT:

— IUCTIEPCHBIN (ITBIJICBUIHBIN) reMaTuT — cpe-
IHee copepikanue okoio 0,5 00bemMH. %;

— HepyIHble MHHEpanbl (CHIMKaThl U KapOo-
HATBI): KAOJNWHHUT, CEPIEHTHH, TalbK, KAJIbBIIUT,
nosioMut (cymmapHo He Oosee 0,5 00bemH.%,
kaxgoro ue 6oiee 0,1-0,2%).

DddexTuBHOE pazjereHne MUHEepaIbHBIX Yac-
THUI] IPH O0OTAIEHUU MPOUCXOIUT MPHU YCIOBUHU
CYIIECTBOBAHUS MEXJIYy HHMH 3HAYUTEIBHOTO
rpagueHTa Mo OJHOMY WJIM HECKOJBKHM (Hu3nde-
CKHUM cBoiicTBaM. Mcxoast U3 MUHEPAIBHOTO COC-
TaBa YaCTHI[ arjoMepalMoOHHOW pyabl, dhdek-
TUBHYIO TEXHOJIOTUYECKYIO CXEMY JI000OTaIeHus
arJopy/sl MOXKHO pa3padoTaTh ¢ y4€TOM MarHuT-
HBIX CBOWCTB M TUNTIOTHOCTH Pa3/IeSEMBIX YACTHII.

MarHuTHOCTh PYAO00PA3yIOIUX MHUHEPAIIOB
OTJINYAETCS Ha TTOPSIKU:

— MPHUCYTCTBYIOIIUI B COCTaBE PYOHBIX arpe-
raToB PENUKTOBBI MAarHeTHT OTHOCHUTCS K CHIIb-
HbIM (peppOMarHeTUKaM, XapaKTepPH3yeTcsl BHICO-
KOU y/IebHON MarHUTHON BOCIIPUUMYHUBOCTBIO;

— TJIABHBIM pyAHBIA MUHEPAT — FEMATUT SBJIS-
eTcsl aHTU(EepPPUMATHETUKOM, WUMEET YACIbHYIO
MarHMTHYH BOCHPUUMYHBOCTh Ha MOPSIOK HIDKE

MarHeTuTa; OJIN3KHUE MarHUTHBIC MOKA3aTeIH Xa-
PaKTepHBI TAKXKE JIs TETHUTA;

— KBapll, CUJIMKAThl U KapOOHATHI — MPaKTUYE-
CK{ HEMarHWTHBIC Jia- U TapaMarHeTHKH.

IInotHOCTH MHHEPAJIOB, KOTOpasd B 3HAYUTCIIb-
HOW Mepe ONpeelsieT MacCy YacTUIl U B CBSI3H C
STHM MOBEJICHHE WX B TPABUTAIMOHHBIX armapa-
Tax, a Takxke 3()(EeKTUBHOCTh MX MPHIUMAHUS K
OapabaHaM MarHUTHBIX CENapaTopoB, COCTABIIS-
eT:

— PYAHBIC YaCTHUIbI, COCTOAIINE U3 rEéMaTuTa U
PENIMKTOBOTO MarHeTHTa,— B cpeaHeM okoso 5100
kr/M>, kosne6anus ot 5000 no 5200 kr/m?;

— PYJIHO-HEPYIHBIC CPOCTKU C Pa3HbIM KOJIH-
YECTBEHHBIM COOTHOIIIEHUEM TIeMaTUTa M KBap-
1a,— B cpeaHeM okoao 3900 kr/m®, koneGanus ot
2700 g0 5000 kr/m?;

— HEpY/HbIE YaCTHIbl, COCTOSIIHE, TJIABHBIM
o0Opa3om, W3 KBaplia,— B cpemHeM okoyio 2700
kr/M>, kose6anus ot 2600 1o 2800 kr/m>.

TakuM o00pa3oMm, HauOOJIBIIMK JUCCOHAHC B
3aKOHOMEPHBIA X071 JI000OTalIeH!sI arioMepany-
OHHOW PYJBI BHOCAT PYIHO-HEPYAHBIC CPOCTKH.
TI770THOCTh WX YACTHI[ U3MEHSETCS B HIMPOKHUX
npeznenax (or 2700 o 5000 kr/m*), a MarHuTHEBIE
MOKa3aTeNy TAKXKe XapaKTePHU3YIOTCS HE BCeriaa
MPOTHO3UPYEMON BAPUATHBHOCTBIO B CBSI3M CO

100
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3HAYUTENIbHBIMU KOJNEOAHUSAMH KOJIMYECTBA B UX
coctaBe rematuta (0T 5 1m0 95 00bemMH.%) H
MOBBIILIEHHBIM COJIEPKAHUEM MarHeTuTa (Kak oT-
MedJalioch BHIIIE, B CpemHEM OKoio 5 mac.%) 1mo
CPaBHEHHIO C PYyIHBIMH dYacTHLAMH (OKOJIO 2
Mac.%) W HepyaHbIMH dactuniamu (okosio 0,2
mac.%).

CrnenoBatenpHO, ¢ MUHEPAJIOTMYECKUX II03H-
Ui, HauOoJblllee BHUMaHUE TPH pa3paboTKe
TEXHOJIOTHH TOBBIIICHUS] KauecTBa arioMepanu-
OHHOM pynbl HEOOXOIUMO yIeIuTh 3 (HEKTUBHO-
CTH pa3liesieHHs PyAHO-HEPYIHBIX CPOCTKOB Ha:

— Oorateie (¢ comepxanueM remarura 50-95
00beMH.%), KOTOpbIE MOXXHO BOBJIEYb B COCTaB
MOJIE3HOTO KOHEYHOTO IPOAYKTa COBMECTHO C
pyaubivu yactuiamu (95-100 o6beMH.% remaru-
T2);

— Oenmubie (5-50 o0beMH.% TemaruTa), KO-
TOpBbIE HEOOXOJTUMO COpPOCHTH B OTXOIBI obOora-
IIeHUs] COBMECTHO C HepyAHbIMH dacturiamu (0-5
00BeMH.% remMaTura).

IIpuHuMas BO BHUMaHUE MUHEpAJIbHBIA U Ipa-
HYJIOMETPHUUYECKUI COCTaB  ariioMepalMOHHBIX
PyA, ONBIT ACHCTBYIOIIMX OOOraTUTENIBHBIX yCTa-
HOBOK (mpeanpustus «['amaron», «YKpMexaH-
00p»), HaJIW4YKe OTEYECTBEHHOTO O0OPYIOBAHMS,

I0JIB3Y TEXHOJIOTHYECKON CXEMBI, OCHOBAHHOM Ha
«CyXOi» MarHUTHOM cemapalnuy pyIHOTO Mare-
puana.

OKCIEPUMEHTHI ITPOBOIMINCH B 1a00OPaTOPUAX
Hayuno-nmpousBoncteennoir  gupmsl  «IIpoasko-
aorus» (r. PoBHO). OCHOBHBIMH TEXHOJIOTHYE-
CKUMH OINEpalusiMi ObUIM «CyXas» MarHuTHas
cemapanus pyOHOrO MaTepHuaga U TPOXOUYEHHE
HCXOJHOT0 MaTepuaia 1 MarHUTHBIX IPOIYKTOB.

Pezynomamot  mexnonozuueckux Ucnvlma-
Hu.

IlIpooyxkm 1, xak OTMe4asoch BBILIE, MpEJCTa-
BJIST MEJKO3EPHUCTYIO (Qpakuuio pyasl (Kpyn-
HOCTh dacTull -10+0 MM), MOIydeHHYI0 MyTeM
BBICEMBaHMsI M3 Marepuana ucxomHou [IpoOsr 1,
KPYIHOCTh YacTUI[ KOTOporo coctarisia -80+0
MM.

Marepuan Ilpogykra 1 ObLT pa3meneH B mar-
HUTHOM IIOJIC Ha 4YCTBIPEC MArHuTHBIC q)paK]_[I/II/I:
MO 1.1, M® 1.2, M® 1.3 n HM® 1. beuto omnpe-
neneHo conepxkanue Fegsn, B cocTaBe IIpoaykra 1
U TONYYEHHBIX W3 HET0 MAarHWUTHBIX (ppaKiuii;
aHaJIM3bl BBINOJHSJINCH B XUMHYECKON Ha60paT0-
pun 'ocynapcteenHoi nacnekiun «[ MK FOxpy-
Ja. Pe3y.HI)TaTLI pacucTa BBIXOJOB MArHUTHBIX
(dpakuuii U onpeneNneHus COACPIKaHMs KeJe3a B

MPOCTOTY TEXHOJOTHH, OBUI CJelaH BBIOOP B WX COCTaBe MPHUBEIESHBI B Ta0M. 1.
Tabnumna 1.
O01ee conepkaHne )eJe3a ¥ BRIXObl MarHUTHBIX (ppakiuii [IpomykTa 1
UHpekcbl WU3yueHHbIA MaTepuan CopepxxaHue Bbixoabl
cpakuymn Feosu., Mac.% dpakumn, %
npoayKT 1 mMartepuan cbpaKqul -10+0 MM, BblAeneHHbIN 13 61.23 100,00
maTtepuana ncxogHor Mpobbl 1 NyTem rpoxoyeHus
Mo 1.1 MarHuTHasa dpakums 1.1 56,64 5,63
M 1.2 MarHuTHasa dpakums 1.2 63,42 70,78
M® 1.3 MarHnTHasa dpakumsa 1.3 59,23 15,72
HMO® 1 HemMarHuTHas cdpakums 1 51,46 7,87

W3 nannbix Tabmn. 1 ciexyer, 4ro, Kak oTMeya-
JIOChH BBIIIE, YK€ MOCIIE TPOXOYEHHUS TI0 TPaHyso-
MeTpuyeckoMy kmaccy 10 MM u3 Marepuana
[Ipo6s1 1 6611 onyueH Ilpoaykr 1, KOTOpEIHA 1O
COJIEP’KAaHUIO JKeJle3a COOTBETCTBYET TPeOyeMBbIM
MOKa3aTeNsIM: KOMU4ecTBO Feqsn, B €ro cocrase
npessiaetr 61 mac.%.

[Tony4yennsie mocne Cyxod MarHUTHOH cerma-
paumu YeTbipe MarHuTHble Gpaknuu [Ipoxykra 1
(Tabn. 1) MOXKHO CKOMIIOHOBATH CJEIYIOIIUM 00-
pasom (puc. 5):

— M® 1.2 — c coxepxxanueM xene3a 63,42
mac.% u Berxoaom 70,78%;

—M® 1.2 + MO 1.3 — co cpenHeB3BEeIEHHBIM
collepkaHueM kenesa 62,65 mac.% u oOumm
BEIX0Z0M 86,50%:;

—M® 1.2 + MO 1.3 + M® 1.1 — co cpenne-
B3BEIIEHHBIM COZEp)KaHueM xenesa 62,29 mac.%
# o0mmM BeIxogoM 92,13%.

Takum 006pa3zom, eciii METOJIOM CyXOW MarHu-
THOW cenapauuu ynanuts u3 Ilponykra 1 Hemar-
HUTHYIO Qpakuuio HM® 1, 6ynet nosyuen moe-
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3HBIA KOHEUHBIM OPOAYKT CO COACPHKAHUEM KEE-
3a 62,29 mac.%; BeIxXo# ero cocraBut 92,13% ot
maccol IIpogykra 1.

Mpoaykr 1
a=61,23 mac.%

y=100%

Cyxasi MaruuTHas ccuuplum‘

Armopyna Aranopyaa Arnopyaa
®pakuus M(D 1.2 ®pakuun MP 1.2+ ®pakuun MO 1.1+
B=63,42 mac.% M® 1.3 M® 1.2+Md 1.3
g =62,65 mac.% $=62,29 mac.%

7=70,78% 1=86,50% 1=92,13%

+ + +
XBocTbl XBocTbI Xierii
®paxkuun MO 1.1+ ®pakuun M 1.1+ le:n:‘lum HM® 1
M® 1.3+HM® 1 HM® 1 9-51.46 NG
9=56,82 mac.% 9=56,63 mac.% ;,:'7 w'“ft' &
¥=29,22% ¥=13,50% fr@>iees

Puc. 5. Xapaxmep nepepacnpedenenus mame-
puana IIpooykma 1 no ¢parxyusm, nonyyennvim 6
pe3yibmame €20 CyxXou MazHUMHOU Cenapayuu.

Marepuan npoaykra 1 ¥ MOTy4EeHHBIX U3 HETO
MarHUTHBIX (PaKIUi OBLT pa3eNeH C HCIOIb30-
BaHUEM CTaHIAPTHBIX CUT Ha TpaHyJOMETpUYe-
ckue ¢dpakiuu +10 mm; -10+5 mm; -5+1 mwm; -
1+0,25 mm; -0,25+0 mMm. Martepuan rpaHyjioMeT-

pudecknx (ppakiuii OB MOABEPTHYT MHUKPOCKO-
MUYECKON pynopa3dopKe C WCIHONb30BaHHEM Ou-
HOKYJIIPHOTO M IETPOrpapuueckoro MHUKPOCKO-
noB. Omnpenensnoch KOJIMYECTBEHHOE COOTHOILE-
HUE pyOHBIX, HEPYIHBIX YaCTHLl W PYAHO-
HEPYIHBIX CPOCTKOB (Tabi. 2-6).

Kak Bugno, marepuan Ilponykra 1 m momy-
YEHHBIX M3 HEr0 MarHUTHBIX (pakLuil cocTos,
MPEUMYIIECTBEHHO, U3 PyIHBIX YacTHi. B cocra-
Be HauboJiee MEJIKO3EPHUCTOTO MaTepHaja ¢ pas-
MEpPOM YacTHI[ MEHEe 5 MM KOJIHMYECTBO PyIHBIX
yacTull cTadmibHO npesbimano 50 mac.%. [lonu-
JKCHHBIC MUHEPAJTIOTUYCCKUEC MTOKA3aTCIIM MaruuT-
HOW (ppakiun M® 1.1 cBa3aHBI C TeM, 4TO OHA
ObUTa MosTydeHa py HanboJiee HU3KOM 3HAYCHUH
MarHuTHOM WHAyKIMH. Benencreue 3toro B ee
cocTtaB OBUIM BOBJICYEHBI, MPEUMYIIECTBCHHO,
YacTUILBl TEMATUTOBBIX KBapLUTOB, OTINYaBIIKC-
csl OT PYAHBIX YacTull Oojiee HU3KHUM COJACpKa-
HHEM >eJie3a U MOBBIILICHHBIM COAEep)KaHHEM Ma-
rHetuTa. Hepynuble yacTuubl (KUIBHBIN KBapl,
(¢parMeHTBl HEPYAHBIX MPOCIOEB >KEJIE3UCTHIX
KBapIMTOB) B 3TOM MaTrepuayie ObUIM MpeACTaB-
JICHbI HE3HAYUTENBHO — B COCTaBE KaXKJIOW I'paHy-
JloMeTpuuecKoit ppakiuu He 6osee 5 mac.%.

Tabnuma 2.

Pe3ynpTaThl MUKPOCKOIIMYECKOW Py10pa300pKu MaTeprana

rpanyioMmerpuueckux gpakuuii [lpogykra 1
paHynomeTpuyeckue BbixoAbl CopepxaHue CofAepxaHue yactuu, Mac.%

dpakumnmn, Mm dpakuni, % | Feosw, Mac.% | pyaHbIx CPOCTKOB HepPYAHbIX BCero
+10 3,20 49,93 36,75 63,25 - 100,00
-10+5 4,20 53,92 49,42 50,58 - 100,00
-5+1 27,60 55,00 53,31 46,28 0,41 100,00
-1+0,25 23,90 63,50 82,15 14,69 3,16 100,00
-0,25+0 41,10 65,44 93,10 2,71 4,19 100,00

Bcero 100,00 61,23

Tabnuna 3.

Pe3ynpTaThl MUKPOCKOITUYECKON Py 10pa30o]

PKH MaTepuasia MarHuTHOH Qpakin MO 1.1

IpaHynomeTpuyeckue Bbixoabl CopepxaHue CopepxaHue vyactuu, mac.%
¢pakummn, mm dpakumnn, % | Feosw., Mac.% | pyaHbIx CpPOCTKOB HepYAHbIX BCero
+10 2,50 42,87 - 100,00 — 100,00
-10+5 9,70 44,07 17,21 82,79 — 100,00
-5+1 26,20 45,55 19,86 80,14 — 100,00
-1+0,25 15,70 59,94 69,15 29,77 ) 100,00
-0,25+0 45,90 65,05 88,06 10,02 , 100,00

Bcero 100,00 56,64
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Pe3ynpTaTsl MUKpOCKOTTMYECKOH pyIopasz0oj

Tabnuna 4.

PKH MaTepHaia MarHuTHo# ¢pakun MO 1.2

FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopaepxaHue yactuu, mac.%
dpakumnmn, Mm dopakumnn, % | Feosw, Mac.% | pyaHbIx CPOCTKOB HepyAHbIX BCero
+10 0,50 27,25 - 100,00 - 100,00
-10+5 1,90 54,13 47,18 52,82 - 100,00
-5+1 18,20 58,08 66,41 33,34 0,25 100,00
-1+0,25 29,50 64,04 85,68 12,40 1,92 100,00
-0,25+0 49,90 65,25 92,22 4,34 3,44 100,00
Bcero 100,00 63,42
Tab6mmma 5.
Pe3ynpTaThl MUKpOCKOITMYECKON pyopa30opku MaTeprana MarauTHoU dpakim MO 1.3
paHynomeTpuyeckue Bbixoabl CopepxaHue CopepxaHue yactuu, mac.%
dpakunmn, Mm dopakumn, % | Feosw, mac.% | pyaHbIX CPOCTKOB HepyAHbIX BCero
+10 2,30 50,53 - 100,00 - 100,00
-10+5 10,60 55,42 45,41 54,59 — 100,00
-5+1 62,80 58,39 69,44 30,25 0,31 100,00
-1+0,25 10,70 60,13 78,15 19,72 2,13 100,00
-0,25+0 13,60 64,65 93,38 2,55 4,07 100,00
Bcero 100,00 59,23
Tabmuma 6.
Pe3ynpTaThl MUKPOCKOITMYECKON pyiopa30dopku MaTepruana HeMarHuTHOH ¢pakimu HMO 1
FpaHynomeTpuyeckue Bbixoabl CopepxxaHue CopepxaHue yactuy, mac.%
dpakuun, mm dpakumi, % | Feosw., Mac.% | pyAHbIX | CPOCTKOB | HepyAHbIX BCero
+10 10,90 45,77 28,86 71,14 - 100,00
-10+5 39,70 50,12 40,65 59,35 - 100,00
-5+1 41,30 51,78 46,17 52,27 1,56 100,00
-1+0,25 3,40 54,62 58,34 39,79 1,87 100,00
-0,25+0 4,70 65,45 92,59 2,68 4,73 100,00
Bcero 100,00 51,46

DTO JaeT OCHOBaHUE NPEINOIOKHUTh, YTO ITy-
TEM W3MEHEHHs peXuMa celapanud MOXXHO TI0-
HU3UTh Bbixon (pakimu HM® 1 mo 5% u ogHo-
BPEMEHHO YMEHBIIUTH COJIEPKAHUE B €€ COCTaBE
JKeJe3a, OpUEeHTHPOBOYHO, A0 45 Mmac.%. B pe-
3yJIbTaTe MOXKHO TIOJHATH BBIXOJ| MOJIE3HOTO KO-
HEYHOTO MPOJIYKTa ¢ OOIIMM COJIep)KaHUEM Kelle-
3a He MeHee 62 Mac.% Ha 2% — 10 95% ot obwei
Mmaccsl [Ipogykra 1.

[ockoneky IlpoaykT 1 To conepkaHuro Jxeme-
3a (okoio 61 mac.%) cooTrBeTcTBYeT TpeOOBaHU-
sm (Oomee 60 mac.% jkenesa), paMOHAIBLHOCTH
€ro CyXOoil MarHUTHOW cemapanyyd ¢ IeNbIo
MOBBIIIIEHHUST ITOTO TOKazaTtens no 62-63 mac.%
CIIEAYeT OMNpenesinTb, OCHOBBIBAsACH HA TEXHHYE-

CKUX, TEXHOJIOTHYECKUX, SKOHOMHUYECKHX pacue-
Tax.

IlIpooykm 2 mpencraBisi Marepual, Moiy-
YEHHBIN B pe3yJibTare AOApaOIMBaHUS KPYITHO3E-
puaucroit (-80+10 Mm) dpakumn ucxoanoit [Ipoosr
1 mo xpymaocTH yacturl 10-0 Mm.

Martepuan Ilpoxykra 2 ObLT pa3meneH B Mar-
HUTHOM IIOJIE Ha TPU MAarHUTHBIX NpoaykTa: M®
2.1, M® 2.2, M® 2.3 u 0IMH HEMarHUTHBIN MPo-
nykT HM® 2. Pe3ynbraThl pacuera UX BbIXOIOB U
ONpEAENEHNs COIEPIKaHUs JKEJIe3a B UX COCTaBE
npuBeAeHsl B Taba. 7. Kak BugHO, Cyxas MarHut-
Has cemapanus Marepuana IIpomykra 2 crocobc-
TBOBAJIa YBEJIMUEHHUIO COAEPIKAHUSA jKeJle3a B COC-
TaBe MarHUTHBIX ¢pakuuii MO 2.1, MO 2.2 u
M® 2.3 (48-50 mac.%) ma 3-5 mac.% mo cpaBHe-
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HUIO C €r0 coJiepKaHueM B HcXoaHoM [Ipomykre
2 (oxoio 45 mac.%), HO HE MO3BOJIMJIA MOTYYUTh
KOHEYHBIE TPOAYKTH ¢ TpebyembiM (Oomee 60
Mac.%) comepikaHueEM JKemesa.

Jlyis  BBISICHCHHMST BO3MOXKHOCTH TTOBBIIIICHUS
COJIep)KaHUs JKelie3a B MPOIYKTaxX OOOTaieHUs
[Iponykra 2 OpITH TPOBEEHBI:

— pacceB ucxonHoro marepuana [Ipogykra 2 u
MOJIYYCHHBIX WX HEr0 TPEX MATrHUTHBIX U OJHOU
HEMarHuTHOW (pakuuu Ha 5 TrpaHyJIOMETpHYe-
CKHX (hpaKIwii;

— MUKPOCKOITMYECKasi pyAopa30opKa MaTepua-
na 3Tux Qpaxuuii (Tabdm. 8).

Tab6numa 7.
Obmee comepaHne )Keie3a M BRIXOIBl MAarHUTHBIX (ppakiuii [IpomykTa 2
UHpekcbl . CopepxaHue Feosuw,, Bbixoabl
dpaKLmii U3y4yeHHbIN maTepuan pmac.% dbpaKumi, %
NPOYKT 2 npoaykT ,ElO,l:l,vpaGJ'IVIBaHVIﬂ MaTepuana dpakuum -80+10 44,82 100,00
MM mcxogHon Mpo6bl 1 go kpynHocTn Yactuy -10+0 mm
Mo 2.1 MarHuTHasg cppakumsa 2.1 48,17 11,41
Mo 2.2 MarHuTHas dpakums 2.2 48,07 23,56
Mo 2.3 MarHuTHas dpakumsa 2.3 49,66 36,12
HM® 2 HemarHuTHas gpakuus 2 34,30 28,91
Tabmuna 8.
Pe3ynpTaThl MUKPOCKOTIMYECKON PyAOPa300pKH MaTepraia
rpanynomerpudeckux ¢paxumii [Ipogykra 2
FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopepxaHue 4yactuu, Mac.%
dpakumm, Mm dopakumn, % | Feosw., mac.% PYAHbIX | CPOCTKOB HepyAHbIX BCero
+10 9,60 37,60 10,68 89,32 - 100,00
-10+5 34,30 41,68 31,86 58,13 10,01 100,00
-5+1 39,60 44,39 53,22 30,28 16,50 100,00
-1+0,25 7,70 53,81 65,84 20,96 13,20 100,00
-0,25+0 8,80 55,94 79,33 10,83 9,84 100,00
Bcero 100,00 44,82

Pesynbratel pynopa30opku TOKazaid, 4TO B
coctaBe HauOoiee Menko3zepHuctoil yactu Ilpo-
nykra 2 (tabm. 8) W MONyY4eHHBIX M3 HETO Mar-
HUTHBIX (paknui (YacTUIpl pa3MepoM MeHee 5
MM) COJIepKaHue PYIHBIX YacTHL HpeBbimaeT 50
Mmac.% (tabn. 9-11). Takum obpazom, myTeMm rpo-
xouenus [Ipoaykra 2 ¢ BelJeieHHEM TpaHyIoMe-
Tpuyeckod Qpakiuu -5+0 MM MOXHO IIOJIHSTH
colep:KaHue JKejie3a B €ro Marepuaie a0 52-53

Mac.%. Beixoj 3Toii rpanyoMerpuueckoi pak-
muu coctaBuT He MeHee 60-70% oT 001Eel MacChl
[Iponykra 2. IlockonbKy B cOCTaBe ATOrO0 Mare-
puajia 1peo0Ialal0T PYIHBIC YaCTHIBI, MOMXHO
MPOTHO3UPOBAThH, YTO MPH HCIOIH30BAHUU B Jla-
JIbHEUIIEM CYyXOW MarHUTHOM Cemapaluy U3 HEro
BO3MOXXHO TIPOM3BOJICTBO arJIOPYIbl C COJepKa-
HHEM Jkeie3a He MeHee 60 mac.%.

Tabnuma 9.

Pe3ynpTaThl MUKPOCKOITMYECKON py1opa300pku MaTeprana MarHuTHOH ¢pakimu MO 2.1

FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopepxaHue yactuu, Mac.%
cpakummu, Mm dpakumn, % Feo6w., Mac.% PYAHbIX CPOCTKOB HepPYAHbIX BCero
+10 6,70 42,21 19,96 80,04 - 100,00
-10+5 33,70 44,60 25,38 73,47 1,15 100,00
-5+1 29,00 45,20 30,96 67,21 1,83 100,00
-1+0,25 7,40 53,81 66,05 23,12 10,83 100,00
-0,25+0 23,20 56,34 79,68 9,44 10,88 100,00

Bcero 100,00 48,17
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Tabmuma 10.
Pe3ynpTaTel MUKpOCKOITMYECKOH pynopa300opku MaTepraia MarHuTHO! dpakipm MO 2.2
FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopaepxxaHue 4yactuu, mac.%
dpakumnmn, Mm dpakumn, % | Feosw., Mac.% PyAHbLIX | cpocTKoB HepyAHbIX BCero
+10 9,10 44,21 - 100,00 - 100,00
-10+5 30,60 44,93 20,09 79,91 - 100,00
-5+1 35,30 46,69 22,93 76,12 0,95 100,00
-1+0,25 11,60 55,48 60,43 36,45 3,12 100,00
-0,25+0 13,40 56,83 69,68 20,22 10,10 100,00
Bcero 100,00 48,07
Tab6muma 11.
Pe3ynpTaTel MUKpOCKOITMYECKOH pyIopa300opku MaTeprana MarauTHo! dpakim MO 2.3
FpaHynomeTpuyeckue BbixoAbl CogaepxaHue CofAepxaHue yactuu, mac.%
dpakunmn, Mm dpakumun, % | Feosw., Mac.% PYOHbLIX | CPOCTKOB HepyAHbIX BCero
+10 6,90 46,77 18,27 81,73 - 100,00
-10+5 37,80 46,62 25,71 74,29 - 100,00
-5+1 50,60 51,16 45,10 54,05 0,85 100,00
-1+0,25 3,90 54,68 65,12 32,73 2,15 100,00
-0,25+0 0,80 61,51 78,44 18,14 3,42 100,00
Bcero 100,00 49,66
Tabmuma 12.
Pe3ynpTaThl MUKPOCKOITMYECKON pyIopa30oopku MaTepruana HeMarHuTHo# dpakiuu HMO 2
FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopaepxaHue yactuuy, mac.%
dpakumm, Mm dpakumnin, % | Feosu.,, Mac.% PYAHbIX | CPOCTKOB | HepyAHbIX BCero
+10 16,40 39,81 - 96,95 3,05 100,00
-10+5 55,90 35,42 - 98,12 1,88 100,00
-5+1 25,80 30,46 0,28 90,08 9,64 100,00
-1+0,25 1,70 32,63 3,14 79,71 17,15 100,00
-0,25+0 0,20 33,94 14,64 62,39 22,97 100,00
Bcero 100,00 34,30

Hemarautnas ¢pakmuss HM® 2 coctowmr,
MPEUMYIIECTBEHHO, W3 PYIHO-HEPYAHBIX CPOCT-
koB (tabn. 12). KomudecTBo pyAHBIX CPOCTKOB
OYCHb HHM3KOE, YTO CBUAETEIBCTBYET 00 3ddek-
TUBHOCTH OTAENICHHS OT pPYIOHOTO MaTepHuaia
HanboJIee HU3KOXKEIE3UCTON €ro COCTAaBIISIONIEH.
[Mo mMuHEpasorHYecKMM M XUMHYECKHM I10Ka3a-
TEJSAM, MOXHO PEKOMEHA0BAaTh COPOCUTH MaTepu-
aJ1 3TOH (hpaKkUMU B OTXOBI OOOTALICHUSI.

IIpooyxm 3 (ucxomuas [Ipo6a 2) npencrapisit
TOBApHYIO arJIOMEPAalMOHHYIO0 pydy C KpYIHOC-
ThiO yacTul -16+0 MM U conepikaHueM xenesa
okoino 55 mac.%. Heobxomumo ObLIO OLIEHUTH
BO3MOXXHOCTbH IOBBIIIEHHUS TOTO TIOKA3aTels JIo
oonee 60 mac.%. Marepuan Ilponykra 3 Obut
pasjiesicH B MarHUTHOM I10JIE Ha TPU MarHUTHBIX

npoaykra: M® 3.1, M® 3.2, M® 3.3 u oquH He-
MarHuTHEIA npoaykt HM® 3 (tabn. 13). Ilomy-
YEeHHBIE Pe3yJbTaThl CBUJIETENBCTBYIOT, UTO C HUC-
II0JIb30BAHUEM CYXOH MArHUTHOM cenapaunuu M3
[Iponykra 3 BO3MOKHO ITPOU3BOACTBO KOHEYHOTO
MIPOJYKTa HEOOXOAMMOTO KadecTBa: CO/Ep KaHNe
JKeleza B COCTaBe MaTepHuaia MarHuTHOH (pax-
uun M® 3.2 oxono 60 mac.%, BbIxon ¢pakuuu
cocTaBui 0koso 53% (puc. 6).

PesynbTaThl MUKpOCKOITUYECKOW pynopa3dop-
ku IIpoaykra 3 u mMaTepuasa NOIYYEHHBIX U3 HE-
o MarHuUTHBIX (pakuWd TOKa3ajdl CIenyolIee
(Tabm:. 14-18).

B cocraBe ucxonnoro Ilpoaykra 3 mpakTtuye-
CKM OTCYTCTBOBAJHM HepyIHbIE YacTUIbl (TaOll.
14): MX KOJIMYECTBO B MaTe€pHaje BbIIEICHHBIX U3
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HErO0  TPAHyJOMETPUYECKHX  (pakuumii  He
npebiano 4 mac.%. Takum oOpa3zom, mpobdiaema
npou3BoACTBa U3 [IpoaykTa 3 MOJIE3HOr0 KOHEU-
HOTO MarHWUTHOTO MPOAYKTa TPeOyeMOro KadecT-

Ba cocrosiia B 9QPEeKTHBHOM OTHEIICHUHN PYyTHBIX
YaCTHUIl U OOTaThIX PYJHO-HEPYIHBIX CPOCTKOB OT
OCIHBIX CPOCTKOB.

Tabauma 13.
Obmee comepkaHne Kee3a M BRIXOAbl MarHUTHBIX (pakimii [Ipoaykra 3

UHpekcbl N CopepxaHue Feosuw., Bbixoabl
dpaKLwi N3yyeHHbIN maTepuan pmac.% dpaKumii, %
MpoaykT 3 arnopyAa ¢ KpynHocTbio Yactuy -16+0 mm 55,33 100,00

M® 3.1 MarHuTHasa ppakums 3.1 47,37 6,95

M® 3.2 MarHuTHas gpakums 3.2 60,12 52,77

M® 3.3 MarHuTHasa dgpakums 3.3 56,64 23,29

HM® 3 HemarHuTHas dpakuus 3 43,28 16,99

Ipoaykr 3
0=55,33 mac.%
v=100%

r{ nyaﬂ MarHuTHas ceriapanus }j

paKiusi . M® 3.3+HM® 3
3=60,12 mac.% i
~52 779, 9=49,99 mac.%
=% v=47,23%

Puc. 6. Xapaxmep nepepacnpedenenusi mame-
puana Ilpooykma 3 6 pe3yrbmame ez2o cyxou
MASHUMHOU cenapayuu.

OTOro ynanoch AOCTUTHYTH TPH peKUMax
o0oraieHus, KOTOpbIe TO3BOJIMIIN BBIICIUTH Ma-
rHUTHYIO (hpakiuto MO 3.2 (tabxn. 16). B ee coc-
TaBe ypaajochk moBwicuTh Ha 10-15% conmepxkanue
PYAHBIX YaCTHIl M Ha TaKOE K€ KOJMYECTBO CHU-

3UTh COJCpKaHHe OEIHBIX CPOCTKOB. DTOTO OKa-
3aJI0Ch JJOCTATOYHBIM JIJISl TOTO, YTOOBI YBEIIMYHUTh
collepKaHue JKeje3a B COCTaBe MaTepuana Ha 5
Mac.% — ¢ 55 no 60 mac.% (tab:n. 14, 16).

Marepuan marHuTHbIX Qpakiuuii MO 3.1 u
M® 3.3 c comepxanueM xeneza 55-56 mac.%
XapaKTepPU30BAJICS TOBBIIIEHHBIM KOINYECTBOM
PYAHBIX YacTHI], OCOOCHHO B COCTaBe MEIKO3ep-
HUCTON cocTtapisttonieit (5-0 mm). Conmepkanue
JKele3a B ee MaTepuale, pacueTHO, COCTaBUIIO 58-
59 mac.%. Takum 00pa3oM, MOCIe BHICCHBAHUS U3
MaTepuaia MarHuTHbIX Qpaknuii MO 3.1 1 MD
3.3, ero MOXXHO HWCIONB30BaTh LISl TTOJAMENTHBA-
HUsl B 00JIee BBICOKOXKENE3UCThIE MPOTYKTHI HITH
JUI TIPOU3BOJICTBA METOJIOM CYXOW MAarHUTHOM
cenapaliy CaMOCTOATEIBHOTO MPOAYKTa C HEO0O-
XOJIMMBIMA ~ Ka4eCTBEHHBIMH  ITOKA3aTEJISIMU.
BrIxo1 KOHEUHOTO MPOIYKTA C COAEPIKAHUEM JKe-
ne3a He menee 60 mac.% Mpu 3TOM COCTaBHUT 75-
80% ot maccel ucxognoro Ilpoaykra 3.

Tabmuna 14.

Pe3ynpTaThl MUKPOCKOIIMYECKON Py1opa300pku MaTepraa
rpanynomerpuyeckux ¢paxuuit Ilpoaykra 3

FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopepxaHue 4yactuu, Mac.%
cpakumnmu, mm dpakumn, % Feosw., Mac.% PYAHbIX CPOCTKOB | HEpYAHbIX BCero
+10 14,60 44,94 22,40 77,60 - 100,00
-10+5 13,10 47,26 35,28 64,72 - 100,00
-5+1 26,50 49,90 45,63 53,92 0,45 100,00
-1+0,25 15,80 61,15 79,41 18,01 2,58 100,00
-0,25+0 30,00 64,42 91,56 4,37 4,07 100,00

Bcero 100,00 55,33
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Tabmuna 15.

PesynpraTel MUKpOCKOTIMYECKON pyopa30opku MaTeprana MarauTHon (paxiun MO 3.1

FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopaepxaHue 4yactuu, mac.%

dpakunmn, Mmm dpakumn, % | Feosw., Mac.% PYAHbIX | CPOCTKOB | HepyAHbIX BCero
+10 17,10 32,18 - 100,00 - 100,00
-10+5 19,30 35,46 - 100,00 - 100,00
-5+1 20,30 44,72 19,14 80,86 - 100,00
-1+0,25 8,20 57,15 75,70 19,04 5,26 100,00
-0,25+0 35,10 62,28 89,15 2,37 8,48 100,00

Bcero 100,00 47,37

Tab6muna 16.

Pe3ynpTaTel MUKpOCKOITMYECKOH pynopa30opku MaTepraia MarHuTHO! dpakipm MO 3.2

FpaHynomeTpuyeckue Bbixoabl CopepxaHue CopaepxaHue 4yactuu, mac.%

dpakunmn, Mmm dpakumn, % Feosw,, Mac.% PYAHBLIX | CPOCTKOB | HEepyAHbIX BCEero
+10 5,20 44,93 12,44 87,56 - 100,00
-10+45 6,40 54,71 44,29 55,71 - 100,00
-5+1 17,00 56,86 54,50 45,50 - 100,00
-1+0,25 23,20 59,42 74,68 20,15 5,17 100,00
-0,25+0 48,20 64,62 92,66 3,08 4,26 100,00

Bcero 100,00 60,12

Tab6mmma 17.

Pe3ynpTaThl MUKpOCKOITMYECKON pyopa300opku MaTeprana MaranTHo! dpaxim MO 3.3

FpaHynomeTpuyeckme Bbixoabl CopgepxaHue CopepxaHue 4actuu, mac.%

dpakunmn, Mmm dpakuunn, % Feosw,, Mac.% PYAHbLIX | CPOCTKOB | HEpYyAHbIX BCEro
+10 11,70 50,10 34,97 65,03 - 100,00
-10+5 17,60 52,15 48,13 51,87 - 100,00
-5+1 53,60 56,66 53,84 45,10 1,06 100,00
-1+0,25 9,60 62,81 86,25 11,61 2,14 100,00
-0,25+0 7,50 64,02 94,39 1,59 4,02 100,00

Bcero 100,00 56,64

Tadmuua 18.

Pe3ynbTaThl MUKPOCKOITUYECKON pyTopa300pku Mareprana MaruutHod gpakiun HM® 3

FpaHynomeTpu4ieckue Bbixoabl CopepxaHue CopaepxxaHue Yactuu, mac.%

chpakunmn, Mm dpakuunt, % | Feosw., Mac.% PYOHbLIX | CPOCTKOB | HepyAHbIX BCero
+10 35,70 43,14 17,26 82,74 - 100,00
-10+5 28,10 42,18 16,15 83,85 - 100,00
-5+1 31,60 41,16 15,83 83,41 0,76 100,00
-1+0,25 3,30 58,81 73,46 23,39 3,15 100,00
-0,25+0 1,30 61,83 82,21 12,57 5,22 100,00

Bcero 100,00 43,28

CnenoBarensHO, MyTeM 1og00pa pesKUMOB CY-
XOW MarHUTHOW cemapalnui W KOMOWHUPOBAHUS
ee ¢ rpoxoueHuem, u3 IIpoaykra 3 MoxkHO mpou-

3BOJIUTH arJIOMEPAIMOHHYIO PYAY C COJepKaHuEM
xesnes3a He Huxe 60 mac.% u BoixonoM 75-80%.
Hemarnutnas ¢pakuus HM® 3 Gosnee uem Ha

TBOBaJIM B e€e cocTaBe B kojuuecTBe 15-20%. Lle-
71eCOo00pPa3HOCTh MX JOW3BJICUCHHUS CIICAYET HM3Y-
YUTh JOMOJHUTEILHO.

BriBoabI

1. beum MNPOBCACHBI MUHCPAJIOTUYICCKUE, TI'pa-

80% Oblma TpeACTaBlieHA PYAHO-HEPYIHBIMH  HYJIOMETPUYECKHE, XUMHUYECKHE HCCIIEAOBaHUS
cpoctkamu (tabi. 18). PymHble CpOCTKM MPUCYTC-  JABYX MPOO TIeMaTHUTOBOM PYAbl IIaXThl HM.
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B.M.JIenuHa U NpoAyKTOB UX CyXOW MarHUTHOM
cemapauuu. [Ipo6a 1 mpencTapmnsiia MPoOMEKyTO-
YHBIA MPOAYKT OOOTameHus: AOOBITOW W3 HEeap
pyIHOI Macchl ¢ KpymHOCThio gacTuil 80-0 M.
[Ipoba 2 — ToBapHYIO arliOMEepalMOHHYIO PYAY C
KpYMHOCTBIO yacTull 16-0 mm.

2. Ilo maHHBIM MHWHEPAIOTHYECKUX HCCIENO0-
BaHMA, MaTepHall 00euX Mpod UMeJ MPaAKTHICCKU
OMMUHepalbHBIN COCTaB: KBapu+remaTuT. B 3a-
BACHMOCTH OT HMX KOJMYECTBEHHOTO COOTHOIIIE-
HUS1, BCE YaCTHUIIHI MPOO OBLIH pa3eNieHbl Ha PyI-
Hele (MeHee 5 o0beMH.% KBapiia), cpoctku (5-
95%) u Hepymubie (Oomee 95%). ConepkaHue
MarfHeTuTa B CPEJHEM COCTABIILIIO OKOJO 2 00b-
emMH.%, konebanus ot 0,2 1o 5 oowvemH.%. [dpy-
'€ MUHCPAJIbHBIC KOMIIOHCHTLI (FCTI/IT, Aucrepce-
HBI TEMATHT, PEJINKTOBEIE U HOBOOOpa30BaHHBIE
CWJIMKATHI, KapOOHATHI) TIPEICTABICHBI B COCTAaBE
pPyA B HE3HAUHTEIHLHOM KOJUYECTBE (KaXKIbIA HE
ooiee 0,5 00beMH.%).

3. Marepuan obenx nmpoO ¢ UCXOAHBIM CO/Ep-
KaHUEM XeJe3za okojio 55 mac.% Obul moxBepr-
HYT JA0OOOTAIEHNUIO C UCIIOJIb30BAHUEM METOJIOB
CPOXOUYEHHUSI M CyXOHM MAarHuTHOM cemapauuu. B
COOTBCTCTBUH C ITOJYYCHHBIMU PEIyJIbTaTaMHU, U3
HU3yYECHHOTO PYJHOM Macchl METOJIOM CYXOW mar-
HUTHOW cerapaliid ¥ TPOXOUYEHHUS BO3MOXKHO
MTPOM3BOICTBO TOBAPHOW arjOMeparioHHON PYIbI
¢ comepxkanuem xenesa 60-63 mac.%; BBIXOJ 3TO-
r0 MPOJYKTa MOXHO IPOTHO3HPOBATH HA YPOBHE
65-75% OT Macchl HCXOTHOTO MaTepuaia.

4. JlomonHUTENBHOTO M3y4YeHHsT TpeOyeT Bo-
MPOC BO3MOXKHOTO HCIIOJIB30BaHUsI OTXOJOB Ipa-
HYJIOMETPUYECKOTO (TPOXOUYEHHE) M CYyXOro Mar-
HUTHOTO O0OTaIeHrs] HU3KOKAYeCTBEHHBIX Oora-
ThIX pya. ComepikaHue xeJe3a B COCTaBE OTXOJIOB
npesbimaet 40, a B psage caydaes 50 mac.%. OtoT
MaTepHajl MOXKHO MoJBeprars Ooiiee riryOOKOMY
W3MENBYCHUIO M TOCIEeNyIOMEMY TI'PaBUTAIMOH-
HOMY, MarHUTHOMY OOOTAIl[EHHIO C MOJIy4YeHUEM
KeJe30pYAHOT0 KOHLEHTpaTa, arjlOKOHIIEHTpaTa
WK APYTUX ITOJIE3HBIX KOHCYHBIX IPOJYKTOB.

5. BHenmpeHue pe3ynbTaTOB MHUHEpaJlOTHYe-
CKMX HCCIEOBAaHUI W TEXHOJOTHYECKUX HC-
NBITAHUKA arjoMepaluoHHbIX pyn maxt Kpuso-
POKCKOTO OacceifHa B MPOM3BOACTBO OYIET CITO-
cOOCTBOBAaTb COXPAaHEHHIO MX KOHKYPEHTOCIIOCO-
OHOCTM Ha MHPOBOM PBIHKE >KEJIe30PYyIHOIO
CBIPbSL.
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Pestome. Busnauenns epanyiomempuunoeo, MiHepaibHo2o, XiMiuHo20 cKAady npo8ooulocs ois Ma-
mepuany 080x npod cemamumogoi pyou waxmu im. B.1Jlenina ma npodykmis ix cyxoi mazHimmuoi ce-
napayii. Ilpoba 1 npeocmasnana npomiscrutl npooykm 36azavenHs udooymoi 3 Hadp pyoHoi macu 3
kpynuicmio yacmunox 80-0 mm i emicmom 3aniza 54,19 mac.%, npoba 2 — mosapuy aziomepayiviny
pyoy 3 Kpynuicmio uacmunok 16-0 mm i emicmom 3aniza 55,33 mac.%. Mamepian ob6ox npob mas
NPaKmuyHo OimMiHepanbHull cKkuaod: Keapy + eemamum. Penikmosuii maenemum 0ye npucymuim y He-
BHAUHI KiTbKocmi. 0au3bko 2 00 €MH.% y CKaaoi pyorux wacmunox, 6ins 5% y cknadi 3pocmkie i oau-
3bk0 0,2% 6 ck1adi HepyOHux yacmunok. Inwi minepanu (Oucnepcuuil eemamum, CUNIKaAmu, Kapoora-
mu) 6ynu npedcmaegieni 8 MiHIMANbHIN Kitbkocmi (koxcen He Oinvue 0,5 06 ’emu.%). Mamepian 060x
npo6 no8mMopHo 36a2a4y8ascs 3 BUKOPUCTAHHAM 000POONEHHS, 2POXOMIHHA U CYX0i MacHimHOI cena-
payii. Odeporcani pe3ynomamu npueau 00 BUCHOBKY, WO 3 O0CIIOHNCEHO20 PYOHO20 MAMEPIANY MOMCIU-
6€ BUPOOHUYMBO MOBAPHOI a2loMepayitinoi pyou 3 emicmom 3aniza He Hudcue 60 mac.% i kpynuicmio
yacmunox 6i0 10-0 0o 5-0 mm; 6uxio yb020 NPOOYKMY MONCHA NPOSHO3YEAMU HA PieHi 65-75% 6i0 Mma-
CU BUXIOHO20 Mamepiay.

Kuarouosi cioBa: 3amizucro-kpemuncra gopmariist, KpuBopisekuii 6aceiin, 6arati 3ami3Hi pyau, Mi-
HEpaJIOTis Py, MiABUIEHHS SKOCTI arJIOMepamiiHol py/Iu.

EBTEXOB B.[1., BLEMYEHKO O.C., EBTEXOB E.B., PUJIEHKO B.B., CMUPHOB
A.A., TUXIIUBEL C.B., MPUJNENA O.H., BEPE3A [.B., TEOPITMEBA E.I. TexHo-
normnyeckasas MumHepanorms noBbilleHUA KayvecTBa 6oraTtbIX Xene3HbIX PpyAa KpVIBOpO)K-
ckoro 6acceunHa.

Pe3rome. Onpedenenue epanyiomempuieckoco, MUHepaiIbH020, XUMUYECKO20 COCMABA NPOBOOULOChH
o5 mamepuana 08yx npob cemamumosou pyoul waxmol um. B.U.Jlenuna u npodyxmos ux cyxou mae-
Humnou cenapayuu. Ilpoba 1 npedcmasnanra npomeds’cymouHvlli npoOyKm obozaujenus 0o0uImou u3
Heop pyOHOU maccyvl ¢ KpynHocmuio yacmuy 80-0 mm u cooeparcanuem sxcenesa 54,19 mac. %, npoba 2 —
MOBAPHYIO A2NOMEPAYUOHHYIO PYOY ¢ KpynHocmblo wacmuy 16-0 mm u codepoicanuem xcenesa 55,33
mac.%. Mamepuan obeux npob umen npaxmuyecku OUMUHEPATbHBIL cocmag: Keapy + cemamum. Pe-
JUKINOBBLI MASHEMUM NPUCYICIMBOBAT 8 HE3HAYUMEIbHOM KOaudecmse. 0Koao 2 0bvemt.% 6 cocmage
PYOHLIX Yyacmuy, okono 5% e cocmase cpocmkog u okono 0,2% @ cocmage nepyonux yacmuy. /pyeue
MuHepanvl (OUCnepcHulll ceMamum, CUTUKAmol, KapOoHamuol) ObLIU NPeOCmAasienbl 8 MUHUMATILHOM KO-
auvecmee (kadxcovlii ne 6onee 0,5 obvemn.%). Mamepuan obeux npob nosmopHo 0602awancs ¢ UCnoib-
308aHUemM 000paAOIUBAHUSA, SPOXOYEHUSA U CYXOU MacHumHou cenapayuu. [lonyuennvle pesynomamol
npugeny K 3aKar0yeHuI0, 4mo U3 u3y4yeHHo20 pyoH020 Mamepuaia 603MONCHO NPOU3BOOCTNEO MOBAPHOL
A2OMEPAYUOHHOU PYObI € codepacanuem dcene3a ne nuxce 60 mac.% u kpynnocmuio wacmuy om 10-0
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00 5-0 MMm; 8bIX00 21020 NPOOYKMA MONCHO NPOSHOZUPOBAMb HA YposHe 65-75% om maccul ucXxo0H020
Mamepuana.

KiroueBnble ciaoBa: xene3nucTo-kpeMHucras popmarms, KpuBopoxxcknii 6acceiin, Oorarbie sxeies-
HBIC PYJIbI, MUHEPAIOTHS Py, MOBBIIICHIE KAYeCTBA arlIOMEPAIlHOHHOMN PY/IbI.

EVTEKHOV V.D., DEMCHENKO O.S., EVTEKHOV E.V., FILENKO V.V., SMIRNOV
A.Ya., TIHLIVETS S.V., PRYLEPA D.N., BEREZA D.V., GEORGIIEVA O.P. Technological
mineralogy for improving the quality of high-grade iron ores of Kryvyi Rih basin.

Summary. Granulometric, mineralogical and chemical studies of two samples of hematite ore from
V.1.Lenin Mine and products of their dry magnetic separation have been conducted. The Sample 1 rep-
resented middlings of ore mass of 80-0 mm particle size and total iron content of 54.19 mass.%; the
Sample 2 represented sinter ore with particle size of 16-0 mm and total iron content of 55.33 mass. %.

The material of both samples was of virtually bimineral composition (quartz + hematite). Depending
on peculiarities of the particles (ore (hematite) particles, intermediate composition particles (hematite
+ quartz), non-ore particles (quartz), the contents of both hematite and quartz in their composition var-
ied from O up to 100 vol.%. Relict magnetite was presented in small amounts: about 2 vol.%. in the ore
particles, about 5 vol. % in the intermediate composition particles and about 0.2% in non-ore particles.
Other mineral components (dispersed hematite, silicates, carbonates) are represented in the ores in a
minimum amount (each no more than 0.5 vol. %).

Two products were substracted from the Sample 1: Product I represented fine-grained grading of
the Sample 1 (particle size of 0-10 mm) and Product 2, obtained by coarse-grained (10-80 mm) grading
recrushing of Samples 1 to the size of 0-10 mm. Sample 2 in the process of technological test was stud-
ied as the Product 3.

The aim of mineralogical studies and technological tests was to determine the possibility of raising
iron content in the sinter ore from 54-55 to 60-61 mass.%. The material of all three products was sub-
Jjected to concentration using the methods of dry magnetic separation and screening. The following re-
sults were obtained.

Product 1 iron content (approximately 61 mass.%) was consistent with the requirements for high-
quality sinter-ore (iron content more than 60 mass.% of iron). Iron content in its composition was in-
creased to 62-63 mass.% by dry magnetic separation method; the yield of the product was more than
90%. The need for such repreparation needs to be defined according to the data of cost estimates.

We failed to obtain the final product of specified quality from the Product 2. But it is possible to ob-
tain marketable sinter ore with iron content of not less than 60 mass.% and a yield of 25-30% of the
total weight of the initial Product 2 from fine-grained (0-5 mm) fraction of the product by selecting the
optimal mode of dry magnetic separation.

It is feasibly to produce a final product with iron content of not less than 60 mass. % and a yield of
about 53% from Product 3 by dry magnetic separation method. An increase in the yield of sinter ore of
required quality up to 75-80% can be obtained by selecting the mode of dry magnetic separation and
combining it with screening.

Introduction of the results of mineralogical studies and technological tests will help to maintain the
competitiveness of the sinter ore from Kryvyi Rih basin in the global iron ore market.

Key words: banded iron formation, Kryvyi Rih basin, high-grade iron ores, mineralogy of ores, im-
proving the quality of sinter ore.
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