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3MIHU MATHITHUX BJIACTUBOCTE MATHETUTOBHUX KBAPIIUTIB
IHT'VJIEHBKOT'O POAOBUILIA KPUBBACY B ITIPOLHECI 3bATAYEHHSA

Anomayin. [{na pyo, wo nionazaroms MazHimuitl cenapayii, MasHimui 61acmueocmi Minepanis i pyo € 20N106HUMU, WO BUSHAYUAIONb
0COOIUBOCTIT MEXHONORTUHO20 Npoyecy 30azauenHs. 3MIHA MASHIMHUX XAPAKMEPUCUK MIHepaie i py0 YHACTIOOK NOOPiOHeH s 6NIUBAE
Ha ehexmuenicmv romayii, MacHiMHOL il eleKmpocmamuyHoi cenapayii, Ginbmpayii ma iHWUX MEXHOLOSIUHUX npoyecis. Busuenns
yux 3min y npoyecax nepepooK KOPUCHUX KONAIUH € AKMYATbHUM 0151 B0OCKOHAIEHHS PAYIOHATbHUX CXeM ma Memooie nepepooKu i Kom-
NIEKCHO20 BUKOPUCANHA MiHepanbHOi cuposutu. 1 0106Ha menOeHyis 3MiH MASHIMHUX G1ACMUB0CMell KOPUCHOT KonanuHu (Maznemumo-
BUX KBAPYUMIB), AKA QIKCYEMbCA HAMU NI Yac NOOPIOHENHA | BIONOBIOHO20 3MEHWEHHS POMIDY 3epeH MIHepaalie (30KpeMd, 3epeH MacHe-
mumy), — ye nocmynoee 3MeHuIeHHs. NUMOMOI HAMACHIYEHOCTI HACUYEHHS, WO € HACTIOKOM KPUCMALOXIMIYHUX 3MIH MACHEmumy 6 Xooi
MexHoN02IuHO20 npoyecy monKo2o noopionenns pyou. Taki sminu mu 6i0HOCUMO 00 AKICHUX, 60 60HU OE3YMOBHO BNAUBAIONMb HA Pe3)Yilb-
mam mexHon02I4HO20 NPOYeCy — OMPUMAHHS KOHYEHMPANy 3 MAKCUMATIbHO MONCIUBUM emicmom 3aniza. Ha emani moxkpoeo 30azauenns
¢hixcyromvcs icmomHi AKICHI 3MIHU MASHIMHUX 61ACMUBOCTEl K 302a10M KOPUCHOT KONAIUHU, MOOMO — HOCMYN08e 3MEeHUIeHHS, RUMOMOT
HamMazHiYeHOCMi HacuYeH sl UXIOHOT pyou nio 4ac nOOpiOHEeHHs. 8 KYIbOBUX MIUHAX 3 NOOATLULUM PO3OLTEHHAM HA MASHIMHUL KOHYeH-
mpam i HeMa2HIMHI X60Cmu, MAK i NOCMYN06e IMEHUIeHH NUMOMOI HAMARHIYEHOCMI HACUYEHH a2pe2amie MasHemuny 6 pesyibimami
nopyuients 1020 0OMeHHOI CImpyKmypu ma 4acmko8020 OKUCHEHHS 3 YINGOPEHHAM HOBUX MIHepanibHux ghas — mazemimy i eemamunty /
mapmumy. Minepanvhi HOBOYMEOpeHHs — mazemim i cemamum / Mapmum — YHACIO0K bazamocmaoilinoi MazHimHoi cenapayii nompa-
nAAI0Mb 30e0iM6U020 Y 8I0XO0U 30a2a4eH s, 3a60SKU YOMY 3A0e3NeUyEMbCs MOHCIUGICIG OMPUMAHHA KOHYEHMPANY 6UCOKOT AKOCHI
3 MAKCUMATbHUM emicmom 3aniza. [lopso 3i smiHamu HAMAeHIMeHOCME HaMU 3A(IKCO8AHO 3AKOHOMIPHE NHOCMYNO8e 3MEeHUIeHHs. meMnepa-
mypu Kiopi npomnpooykmie y npoyeci 306a2aueHHs MazHemumosux 3a1i3ucmux Keapyumis.

Knwuoei cnosa: sanisucmi MacHemumosi Keapyumu, MA2Hemum, KOHYeHmpam, «X60Cmuy, MA2HIMHI 61acmueocni,
Hamaenivenicmo, memnepamypa Kiopi.

Beryn. Y mporecax nmepBuHHOI niepepoOku Ta 36ara- AHaJIi3 nonepeaHix A0cizkeHb i myosmikamiii. 3anex-
YEHHS PI3HUX Py METalTiB BUHUKAE ITUMHA psa (Pi3Wko-  HICTh MAarHiTHHX BJACTUBOCTEH (epoMarHiTHUX MiHe-
XIMIYHHX SIBHIIL, 1[0 MOXYTh CyTTEBO BIUIMBATH HA TEXHO-  PaJiB, 30KpeMa, MarHETUTY, BiJl po3Mipy YacTHHOK, abo
JIOTIYHUH Mpolec 1 SIKICTh KIHIEBUX MPOAYKTiB. st pya,  CTymeHs moapiOHEeHHs Iija dac 30araueHHsl, BijoMa JaBHO.
0 TiAIATaI0Th MAarHiTHIM cemaparlii, MarHiTHI BIacTH-  3a JAaHuMH [1], KOepIMTHUBHA CHJIa HAMATHIYeHUX YacTH-
BOCTI € TOJIOBHUMH, BOHU BU3HAYAIOTH TEXHOJIOTIUHI 0CO0-  HOK MarHeTUTY Pi3KO 3pOCTaE 3i 3MEHIIEHHSIM X PO3Mipy
JIMBOCTI mporiecy 30aradeHHs. 3MiHAa MarHiTHHX xapak- B iHTepBaii 40—20 MKM; BOIHOYAC MMTOMA MarHiTHA CIIPHIA-
TEPUCTHK MiHEpaIiB MiJ Yac MOApiOHEHHs BIUIMBAE HAa  HATIMBICTh MAarHiTHUX YacTHMHOK po3MipoM a0 20 MKM
edexTuBHICTh (DrIOTALl, MATHITHOI T4 €JICKTPOCTATHYHOI  PI3KO 3MEHIIYEThCS, M0 OOYMOBIIIOE BTPATH TOHKO IIEpe-
cemnaparii, QinpTpamii, 1HIIAX TEXHOJOTIYHUX MPOIECIB.  MOIPIOHEHOr0 MArHETUTY 3 «XBOCTaMH». B KiIacu4Hii
Tomy BUBUEHHS 3MiH MarHiTHUX BJIIACTUBOCTEH y mporieci  poOOoTi 3 MarHeTu3My TipchbKHX Mopin [5] mokaszaHo, 1m0 31
NepepoOKH KOPUCHUX KOMAJIMH € aKTyaJbHUM JUIs BIO-  3MEHIICHHSIM PO3MIpy YAaCTHHOK BiJOYBA€THCS 3MEHIIICHHS
CKOHAJICHHS PalliOHATBHUX CXEM Ta METOIB MEePEepPOOKHM  MHMTOMOI MAarHITHOI CIPUHHSTIMBOCTI 1 30UIBIIICHHS KOep-
1 KOMITJIEKCHOTO BUKOPUCTAHHS MiHEpaIbHOI CHPOBUHHU. IUTUBHOI crid. LIi 3a1eKHOCTI Oy KOHKPETH30BaHI ISt
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MarHeTUTy i3 3aTi3UCTHX KBapUUTiB HOBOKPHBOPI3BEKOTO
ponoBuma Kpusbacy [8, 9]. MarniTHi BTacTHBOCTI 3aii3-
HUX pyA i MiHepaiiB KpuBopi3pKoro 3a1i3opyaqHoro 6aceiny
BuBuaiy Takox b.1. ITiporos, B.B. Kapmasin, B. /1. lonenxko,
B.I". I'y6ina, I'M. Kypoukiu Ta in. [2-4, 6, 7].

3a aHANI30M JITEPaTYpHHUX TAaHWX MOXKHA BHU3HAYUTH
Bl TPUYMHU 3HWKEHHS MAarHITHOI CHPHUHHATIABOCTI
YaCTUHOK MAarHeTUTy IIiJ{ 4Yac TEXHOJOTIYHOTO LHKIY
nepepodku pya: 1) y mporeci moxpiOHEHHS MarHETHUTY,
31 3MEHIIEHHSIM pPO3Mipy HOTO YacTHHOK, MOPYIIY€ETHCS
NepBHHHA JOMEHHA CTPYKTypa 3€peH YHACIIJIOK BHHHK-
HEHHs MIKpOTPIIINH, 3CYyBHUX Ta TUIACTHYHUX MIKPOAHUC-
JoKamii i Mikpoaedopmariiii, uuM # 0OyMOBJICHI 3MEH-
LICHHS HAMAarHIYe€HOCTI Ta 3pOCTaHHS KOSPLMTHBHOI CHIIN;
2) y pasi TOHKOTO TOAPIOHEHHS MAarHETUTY YHACHiJOK
MEXaHIYHOTO TEpPTS Ta KICHEBMICHHX YMOB CEpEIOBHIIA
BiOyBaeThCSI HOTO YacTKOBE OKHMCHEHHS 1 IOSBa HOBO-
yTBOpeHHX (a3 OKCHIIB 3ajli3a — MaremiTy Ta rema-
TUTY / MAPTHUTY, SKi MafOTh 3HAYHO MEHIII TTapaMeTPH Mar-
HITHOI CIPUHHATINBOCTI Hi’)K MATHETHT; CYMIIIl MATHETUTY
3 HOBOYTBOPEHHMH OiBII OKHUCHEHHUMH (hasaMu 3amiza
00yMOBITIO€ 3HWKEHHSI MarHITHOI CIIPUHHATINBOCTI.

MeTa pociaigeHHs — TOCTIIUTH XapakTep 3MiH
MarHiTHHX BJIACTHBOCTEH BUXIOHOI pyAW pOTOBHUIINA

43

[Hrynenpke, MPOMIKHAX 1 KIHIEBUX IPOAYKTIB Ha pi3-
HUX CTaJifX TEXHOJOTIYHOTO NHKIy 30aradeHHs Ha
[aryneunpkoMy TipHHYO-30aradyBaibHOMY KOMOiHATI
(IaI"3K).

MeToau nocaigKeHHs1. BUKoHaHO BUMIpIOBaHHS ITUTO-
MOi HaMarHi4eHOCTi HAaCWYEeHHsA Ta Temmeparypu Kropi
BUXITHUX, IPOMIKHUX 1 KiHIIEBUX MPOIAYKTIB 30aradueHHS
3ami3ucTX MarHeTuToBux kBapruTiB Ha [HI 3K. Bumipro-
BaHHS HaMarHi4eHOCTi 3HiiicCHEeHO 3a momoMororo «lIpu-
CTPOIO UIA EKCIPECHOTO BHUMIPIOBaHHS HaMarHi4eHOCTI
Py Ta MarHiTHUX MaTepiajiBy, CKOHCTPYHOBAHOTO i BHTO-
TOBIIEHOTO B [HCTUTYTI Teoximii, MiHepaJsorii Ta pyaoyT-
BopeHHs iMm. M.II. Cemenenka HAH Vkpainu [10], sxwii
MIPEACTaBIsE COOOI0 CIITOBUMIPIOBAIEHUH OJIOK (€IeKTpo-
HHi Baru) 3 HEPYXOMO 3aKPIIUIEHUM TOCTIHHIM MarHiTOM
Nd-Fe-B (mina moninku — 0,0001 1, BiZTBOPIOBaHICTh =+
0,0001 1, mexxa 3BakyBaHHA — 1m0 210 T, Bara HaBaXkKKH
B Hammx AociimkeHHsax — 200 mr). TepMoMaraitHi BUMipH
3 BH3HAUCHHAM Temmeparypu Kropi BHKOHaHO 3a m0m0-
Moroto «lIpuctporo mis BU3Ha4eHHs Temmeparypu Kropi
Ta imeHTH(iKamii MarHITHUX MiHepaliB B pyrax Ta Mmar-
HITHUX MaTepianax», CKOHCTPYHOBAaHOTO W BHTOTOBIIE-
HOTO B [HCTHTYTI reoximii, MiHEepaJIoTii Ta pyJOyTBOPEHHS
iMm. MLII. Cemenenka HAH Ykpainm [11].

Table 1. Results of measurements of the specific saturation magnetization of initial, intermediate and final products of technological
enrichment of ferrous magnetite quartzite from quarry, technical laboratory and ore-processing plants RZF-1 and RZF-2

Sample . o ) The speciﬁq sat}lration Curie temper.ature
Ne Place of selection Characteristics of the material magnetization, on the cooling
number A x m?/ kg curve, °C
Quarry
1 K-8 Ingulets quarry Ore flow on RZF-1 38.73 562
2 K-9 Ore flow on RZF-2 49.94 569
Technological laboratory

3 u-1 Drain of mill stage I 36.36

4 u-2 Ore flow on RZF-1 Magnetic product of stage I 66.29 567

5 n-3 Tailings of stade | 0.84

6 u-6 Drain of mill stage | 47.9

7 u-7 Magnetic product of stage | 64.67 571

8 -8 Ore flow on RZF-2 gTailiIf)gs of stade [ : 1.19

9 U-11 Magnetic product of stage III 79.57 553

RZF-1 plant

10 P-2 Drain of classifiers 34.75 562

11 P-3 Magnetic product of stage | 59.41 563

12 P-4 RZF-1 Tailings of stade | 2.06 565

13 P-9 Magnetic product of stage [V 76.89 560

14 P-10 Tailings of stade IV 1.97 542

RZF-2 plant

15 P-15 Drain of classifiers 38.04 564

16 P-16 Magnetic product of stage | 63.9 565

17 P-17 RZF-2 Tailings of stade | 3.99 569
18 P-20 Magnetic product of stage 111 75.77 558
19 P-21 Tailings of stade I1I 4.97 566

Samples ground in an agate mortar for 1 minute

20 U-2/n Ore flow on RZF-1 Magnetic product of stage | 63.21 552
21 U-7/m Magnetic product of stage | 60.97 562
22 U-11/n Ore flow on RZF-2 Magietic pI;Oduct of stagi 111 76.45 547
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Table 2. Comparison of the results of measurements of the specific saturation magnetization and Curie temperature of samples of
magnetic product RZF-1 and RZF-2 of different stages of magnetic separation, before and after experimental dry grinding in agate

mortar for 1 minute

The specific saturation magnetization, Curie temperature,
A xm?/ kg °C, by cooling curves
Magnetic . Magnetic .
Place of selection and . product after Relatlve . product after Relatlve
S Magnetic L difference Magnetic L difference
Samples | characteristics of the fine grinding in 5 fine grinding in 5
. product Axm?/kg product Axm?/kg
material agate mortar for %) agate mortar for %)
1 minute ’ 1 minute ’
RZF-1, magnetic
: product of stage -3.08 -15
u-2 1, technological 6629 6321 (~4.6%) 367 352 2.6%
laboratory
RZF-2, magnetic
: product of stage -3.7 -9
1-7 I, technological 64.67 60.97 (=5.7%) >71 362 ~1.6%
laboratory
RZF-2, magnetic
product of stage -3.12 —6
U-11 1L, technological | /= 76.45 (=3.9%) 333 47 “1.1%
laboratory

Bukiag ocHOBHOro marepiany aociigxeHb. bynu
JIOCITI/KEeHI: BUXIJJHA pyAa, IO CHPSIMOBYETHCS HA PyHo-
30araayBanpHi (Qabpukn P3®-1 i P3D-2, mpomixai
Ta KIHIIEBI MPOMYKTH 30araueHHs MarHETHTOBHX 3alli3HC-
THX KBAPIHUTIB, a TAKOXK MPOMIPOAYKTH, OTPUMaHI IIiJ] 4ac
TEXHOJIOTIYHOTO EKCIIEPUMEHTY B TEXHOJOTIUHIl madopa-
TOpil KOMOiHATY.

Pesynprarn BUMiproBaHP HaBeACHO B TaOn. 1, 2, i Ha
puc. 1, 2.

Pesynomamu eumipie namacnivenocmi. 3a aHUMU
Tabn. 1, 3HAYCHHS MMTOMOI HAMarHi4eHOCTI HaCH-
YeHHS BUXINHOI Pyad € OUIBIIMMH IS PYAOTOTOKY
Ha P3®-2 (49,94 Axm?/kr), HIX IS PYIOMOTOKY Ha
P3®-1 (38,73 Axm%/kr). Le cBimunts, mo na P3d-2 36a-
ragyBaiack Oararima pyza, Hixk Ha P3®-1. [Iluroma Hamar-
HIYCHICTh HACWUYCHHS MATHITHOTO TIPOAYKTY KiHIIEBUX
TPEeThOi i YeTBepTOi cramit mamsi ob6ox P3® mpubmmsHo
onuaxosa (76,89-75,77 Axwm¥xkr). Ciix BiaMiTuTH 100py
BIJIMIOBiTHICTH 3HAYCHb HAMATHIYCHOCT] MPOIYKTiB, OTPH-
MaHHMX i/ 9aC TEXHOJIOTIYHOTO €KCIIEPHIMEHTY B TEXHOJIO-
rivHiit mabopatopii i mpoxyKTiB 30aradeHHs Ha pyHo30ara-
qyBaJbHUX (pabpuKax.

BaxnuBo, 1110 BiKe Ha IOYATKOBIM cTajii 30arauycHHs Ha
P3®, me 1o movyaTky MarHiTHOI cemaparlii (BiJl BHXiTHUX
pynomotokiB Ha P3®-1 i P3®-2 no 3muBiB kimacudikaro-
piB P3®-1 i P3®-2) ciocTepiraeThest CyTTEBE 3MEHIIICHHS
rmapaMeTpiB MUTOMOI HAMAarHIYeHOCTI HACHYCHHS BUX1THOT
pyam — Ha 3,98-11,9 Axwm*/kr, To6TO Ha 6,2-23,8 % Bin
BHUXiTHUX 3Ha4eHb (puc. 1). Jami, mounnatoun 3 I cramii
MAarHITHOI cemaparlii, BiIOyBaeThCs KapAWHAIbHA 3MiHA
MarHiTHHUX BJIACTHBOCTEH MPOAYKTIB Yy 3B’S3KYy 3 iX po3-
QIUIEHHSM Ha MAarHiTHHA TPOMYKT 1 Maibke HeMarHiTHi
XBOCTH. Y KIHIIEBUX KOHIIEHTparax ITMUTOMa HaMmarHide-
HICTh HaCHUYCHHS 301TBINTY€ETHCS Maike YIBidl Ta 3HMKY-
€TBCA y KiHIIEBUX XBocTaxX — y 20-30 pa3is.

JlonaTkoBO M1 BUMIpPSIIIM TUTOMY HaMarHi4eHiCTh HACH-
4yeHHs po0 MarHiTHEX npoxykTiB I u 111 cTamiit marHiTHOT

cemapallii, OTpIMaHHX Y TEXHOJIOT19HiH Taboparopii (mpodu
U-2, U-7, N-11) i mux ke mpoO, mepeTepTux B araroBii
CTYTIII TPOTATOM | XBHITMHH — 71 (piKcallil 3MiH MarHITHAX
BJIACTUBOCTEH CaMe JIIs MarHETUTOBOTO KOHIIEHTPATY BITPO-
JIOBX KOHKpETHUX cTafiil. Jlani Tabm. 2 Ta puc. 1 3acBiguy-
10Th, IO MUATOMAa HAMATHIYEHICTh HACHYEHHS MEPETEPTHX
po0 cTabiIbHO CTaTHCTHYHO JOCTOBIPHO 3MEHIIICHA TIPH-
omusno Ha 5 % (3,9-5,7 %) 1o BiTHOIICHHIO J0 BUXIiTHOI
poON MarHiTHOTO MPOAYKTY (KOHIICHTpaTy). BpaxoByroun
Te, 1110 BUXIi/{HA PO0a KOHIIEHTPATY CKJIA/ICHA, IEPEBAKHO,
MarHeTUTOM, MO)KHA BBa)XKATH, IO 1I€ 3MEHIICHHS peali-
3y€ThCSI Came JIJIsl arperariB 3epeH MarHeTHTy, B Hporeci
foro TOHKOTO TompiOHeHHs / momeny. Llinkom odeBHIHO,
1ell 3MO/ICTbOBAHHU MIPOIEC TOHKOTO TIOMEITY KOHI[EHTPATY
B araToBii CTYTI, SKOIOCh MipOI0, BiOOpakae IOMiOHMIA
Tmporiec, sIKui BimOyBaeThest Ha P3® mix yac Gararocramiii-
HOTO TOHKOTO TOJPIOHEHHS 3epeH MarHeTuTy. BiH Moxe
cBimunty, mo Ha P3® BinOyBaeTbcs HE TINBKH MAarHIiTHE
PO3IIICHHS MiHEpatiB, a W TMapayiellbHe IOMOAPIOHCHHS
came 3epeH MarHeTuTy. Y Xoji MomoApiOHeHHS HaMarHiue-
HICTh HACHYCHHSI arperariB 3epeH MarHeTUTy MPOJIOBKYE
3MEHIIyBaTHCh.

Boanouac muTOMa  HaMarHiueHiCTh  HACHYEHHS
«XBOCTIB» Tpoxu 30imbmyeTses (3 0,8 10 2-5 AxM?/KT)
Bix «xBocTiB» I cramii 10 «xBoctiB» -1V cramiii. Le
MOKe OyTH CIPHYMHEHO THM, IIO0 B KIiHIIEBUX «XBOCTAX»
3aralbHa YacTKa 3ajliza 301TbIIYEThCS 32 PaxXyHOK 30iTb-
IICHHS KUTBKOCTI TOHKOAUCIICPCHOI ()paKIlii MarHETHTY.

TakuM YMHOM, TOJOBHA TEHEHINSA 3MIH HaMarHide-
HOCTi KOPHCHOi KOTaJWHU (MarHETUTOBUX KBapIUTIB),
3ahikcoBaHa HaMU i Yac MOAPIOHCHHS 1 BIATIOBITHOTO
3MEHIIIEHHS PO3Mipy 3€peH MiHepamiB (30KpeMa, 3epeH
MarHeTuTy) — Ii¢ MOCTYIOBE 3MEHIIICHHSI ITUTOMOT Hamar-
HIYEHOCTI HACHYCHHS, IO € HACIIAKOM KPHCTATOXIMITHUX
3MiH MarHeTUTY B XOJi TEXHOJOTIYHOTO TpOoIlecy 30ara-
4YeHHA pyau. Taki 3MiHH, 3T1THO 3 OMyOIiKOBAaHIMHA JTAHUMHU
[6, 7], BinOyBarOThCSI BHACTIMOK IOPYIICHHS JIOMCHHOT
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CTPYKTYPHU Ta YaCTKOBOI'O OKHCHEHHSI MarHeTHTY 3 yTBO-
PEHHSIM HOBUX MiHEpaJIbHUX (ha3 — MareMiTy Ta FreMaTuTy /
MapTHUTY, SIKi MAIOTh CYTTE€BO HIDKYI 3HAYCHHS HaAMarHide-
HOCTi HACHYCHHS B TIOPiBHSIHHI 3 MATHETUTOM.
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Fig. 1. Changes in the specific saturation magnetization of the
iron-magnetite quartzite at different stages* of the technological
cycle of enrichment. Stages*: 1 — ore flows at RZF-1 and RZF-2;
2 — drain of the classifier; 3 — magnetic product of stage I; 4 —
magnetic product of stage I with regrinding; 5 — magnetic product
(concentrate) of stage III-1V; 6 — magnetic product of stage 11—
IV with regrinding. Stages* — some stages of the technological
process from which samples were taken for research

Pesynomamu  mepmomazHimuux 0ocnioxycens. Sk
Binomo, marneTut Fe,O, — dpepomarniThuii Marepian, mo
Mmictuts ionn Fe*” i Fe*'. B OKMCHHX yMOBaxX MarHETHT
HECTIMKUH 1 3a3Ha€ OqHO(A3HOTO OKHUCHEHHS 3 YTBOPEH-
HAM KaTiOH-A€(PIIUTHOTO MAarHeTUTy a)X 10 MaremiTy.
Marewmir y-Fe O, i30¢TpyKTypHHI MarHeTuty, aje Mae
MEHIIUH po3Mip KOMIpKH 1 OUTBIITY MIITBHICTD YITAKOBKH.
Bin Takox € (pepomarHeTnkoM. MaremiT — HECTIHKUH 110
HarpiBaHHA 1 HEOOOPOTHO TPAHC(HOPMYETHCS B TEMATUT
y miana3oHi 3HaueHb Temmepatypu 300-500 °C. T'ematut
a-Fe,0, — anTnepoMarniTHUI OKCUI, XapaKTEPH3Y€EThCS
BUHSTKOBO BHCOKOIO CTaOIIbHICTIO, TOK YaCTO CTA€ KiHIlE-
BHM €TaItoM TpaHC(hOpMaIlii iHITHX OKCHIIB 3ai3a.

Temneparypa Kropi 11 9ucTOro MarHeTHUTY CKIIAaae
578-580 °C. Temmepatypa Kropi qocmimkeHnx Hamu mpoo
BHUXIHOI pyaH, sika crupsMoByeThcsi Ha P3®-1 i P3D-2,
Ta KOHIIEHTPATIB PI3HHX CTafiil (3a KPUBHMH OXOJIO-
JUKSHHS) KOJIMBAEThCS B Mekax 553-571 °C, o010 € 3Ha-
YHO MEHIIOI0, HIK Ul YUCTOro MarHeTury. Lle mu mosic-
HIOEMO THM, III0 MAarHETHT BHUXIAHOI PyAH i KOHIIEHTPATIiB
€ KpUCTAIOXIMIYHO HE YUCTUM ab0 3MiHEHHM i BMIIIy€e
JesIKy YacTKy HeMarHiTHuX abo cimabomarHiTHUX (a3
OKCHIIB 3aJti3a.

[opiBusauHs Temmepatypu Kropi mocmimkeHHX mpod
y TIOCHIJOBHOCTI TEXHOJOTIYHOTO IMKIy, BKasye Ha
MIeBHY 3aKOHOMIpPHY, JTOCUTbH YiTKO MPOSBICHY TCHCHIIIIO
3MEHIIEeHHs TemIeparypu Kropi 3 HapoCTaHHSIM CTyHeHs
moapiOHeHHs (puc. 2).

Tak, Temmeparypa Kropi i BuXigHOI pymu, fKka
noctynae Ha P3®-1 i P3®-2 (mpodu K-8, K-9), cxiamae

562-569 °C; mnsa 3muBy knacugikaropa (mpobu P-2, P-15) —
562-564 °C, TobTo Ha miif cTamii crocTepiraeThcs cradka
TEHJICHIIIS 10 3MEHIIeHHs Temmeparypu Kiopi (B cepen-
HBOMY Bin 565,5 no 563 °C, mpubmusHo Ha 0,4 %). IcToT-
Hillle 3MEHIIyeThCs Temmeparypa Kropi Ha momambmmx
CTaisIX — Bi MarHITHUX TPOAYKTIB | cTamii 10 MarHiTHUX
nponykTiB / kouteHTpariB [[I-1V craziii: Take 3MeHIIEHHS
CKJIafiae, B CepemHbOMY, Bix 566,5 no 557 °C, To6TO 3MeH-
mryetsest Ha 1,7 %. Ilicns momonpiOHeHHs, Ha KOXKHIN cTa-
Jii MarHITHOI cemapariii, BiOyBaeThCs 3MEHIIICHHS 3HAYCHB
temneparypu Kropi npubnusso Ha 1,5 % (Tadmn. 1; puc. 2).
3aranpHE 3MEHIIEHHs Temreparypu Kiopi B mporeci TOH-
KOTO TIONpPiOHEHHS / TIepeTHPaHHSI KOPUCHOI KOTAaJMHU Ha
P3®-1 i P3®-2 cranoButs mpubnmsHO Bix 568 mo 550 °C
(puc. 2), To6TO 3MeHITyeThCs Maibke Ha 20 °C, o ckmanae
~ 2.8 % Bix MOYATKOBHUX 3HA4YeHb. Take 3MEHIIEHHS MOKE
Oy OOYMOBIJICHO YAacTKOBHM OKHCHEHHSM MAarHETHTY
1 TIepeTBOPEHHSIM HOTO Ha TEMaTHT / MapTUT.
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Fig. 2. Curie temperature (°C) changes of the iron-magnetite
quartzite in the technological cycle of enrichment. Stages *:

1 — ore flows at RZF-1 and RZF-2; 2 — drain of the classifier;

3 — magnetic product of stage I; 4 — magnetic product of stage I
with regrinding; 5 — magnetic product (concentrate) of stage
MI-TV; 6 — magnetic product of stage III-IV with regrinding. A
thick gray dashed line shows the general trend of decreasing Curie
temperature. Stages* — some stages of the technological process
from which samples were taken for thermomagnetic research

BucHoBku. BukoHaHi AOCTiKEHHS MalOTh 3MOTY
c(hopMyITIIOBaTH TaKi BUCHOBKH.

1. Haerami mokporo 30aradeHHs BifOyBarOTHCS iCTOTHI
SIKICHI 3MIHM MarHITHUX BJIACTHBOCTEH, SIK 3aTaJioM KOPHC-
HOI KOTIAJIMHH — TIOCTYTIOBE 3MEHIIIEHHS MMTOMOI HaMarHi-
YeHOCTI HACHYCHHS BUIXIJHOI PyAW MiJ Yac MOAPiOHEHHS
B KyJIbOBHX MIJIMHAX, 3 TOJAJBIINM PO3AUICHHAM Ha Mar-
HITHHH KOHIIEHTpAT i HEMarHiTHI XBOCTH, TakK i TIOCTYTIOBE
3MEHIIICHHS TUTOMOI HAMAarHiueHOCTi HACHYEHHS arperariB
MarHeTUTy B pe3yJIbTaTi MOPYIISHHS HOT0 JOMEHHOI CTPYK-
TYpH Ta YaCTKOBOTO OKHMCHEHHS 3 yTBOPEHHSIM HOBHX MiHe-
pampHHX (ha3 — MareMiTy i TeMaTuTy / MapTuTy. MiHepaisHi
HOBOYTBOPEHHS — MareMiT i TeMaTHUT / MapTUT — BHACTIIOK
OararocTafiitHOI MarHITHOI cenapariii, 37e01IbII0T0, TOTpa-
IUISTIOTh Y BiAXOAM 30aradeHHs, 3aBASKA YoMy 3a0e3medy-
€TBCSI MOXKITMBICTb OTPUMAHHS KOHIIEHTPATY BHCOKOI SIKOCTI
3 MaKCHMaJIbHUM BMICTOM 3aJIi3a.
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CHANGES IN THE MAGNETIC PROPERTIES OF MAGNETITE QUARTZITE OF THE INGULETSK DEPOSIT
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Abstract. For ores subject to magnetic separation, the magnetic properties of minerals and ores are the main determinants of the technological
process of enrichment. Changes in the magnetic characteristics of minerals and ores during grinding affect the efficiency of flotation, magnetic
and electrostatic separation, filtration and other technological processes. The study of these changes in the processes of mineral processing is relevant
for the improvement of rational schemes and methods of processing and integrated use of mineral resources. The main trend of changes in the magnetic
properties of magnetite quartzites, which we record during grinding and a corresponding reduction of the grain size of minerals, is a gradual decrease
in specific saturation magnetization due to crystal chemical changes. We refer to such changes as qualitative, because they definitely affect the result
of the technological process - obtaining a concentrate with the maximum possible iron content. At the stage of wet beneficiation, significant qualitative
changes in the magnetic properties take place: 1) a gradual decrease in the magnetization of the source ore during grinding in ball mills with subsequent
separation into magnetic concentrate and nonmagnetic tails, 2) the gradual decrease in the magnetization of magnetite aggregates as a result of disruption
of its domain structure and partial oxidation with the formation of new mineral phases - magemite and hematite / martite. Due to multi-stage magnetic
separation, mineral neoplasms - magemite and hematite / martite, as a rule get into the enrichment waste, which provides the opportunity to obtain
a high-quality concentrate with maximum iron content. Along with the changes in magnetization, we recorded a natural gradual decrease in the Curie
temperature of industrial products in the process of enrichment of ferrous quartzites.

Key words: ferruginous magnetite quartzites, magnetite, concentrate, «tailsy, magnetic properties, magnetization, Curie temperature.
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