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CNOCIb NEPETBOPEHHA CJIABOMATHITHUX MIHEPAJIIB
(FEMATUT, FETUT) Y CUIbHOMATHITHUA MIHEPAJ1 (MATHETHUT)
ANg NIABULLEHHA EGEKTUBHOCTI TEXHOJI0TI SBArAYEHHS

OKUCJIEHUX 3AJTISHUX PYA

P03p0671eHO HOBY, BIAHOCHO MPOCTY METOAMKY 1epeTBOPEHHS Ca1aboMarHiTHUX MiHepasis (reTUT Ta reMaTuT) B CU/IbHO-
MarHiTHu (MarHeTut). [loka3aHo, L0 NepeTBOPEHHS CTPYKTYPU Ta MarHiTHUX XapakTepUCTUK reTUTy Ta remMatuTy peasidy-
10TbCS1 B [MPUCYTHOCTI KDOXMaJIIO 3a BiJHOCHO HU3bKux Temnepatyp (B aiana3zoHi 300—600 °C). OTpumaHi pe3ynbtati Haaa-
10Tb HOBI MOXJIMBOCTI /151 PO3P00OKN €(DEKTUBHUX TEXHOJIOr N 36ara4eHHsl OKUC/IEHNX 3asli3HUX Py/.

Kno4oBi cnoBa: MarHeTuT, reMatuT, reTuT, NepPeTBOPEHHS CTPYKTYPMU.

CyuacHi TexHOJI0OTi 36araueHHs 3aJi3HUX PY/I
JUIsT BUPOOHUIITBA 3aJi30Py/IHUX KOHIIEHTPATIB
BKpaii Masioe)eKTUBHI TPU BUKOPUCTAHHI 1X /17151
30aravyeHHsT OKHMCJEHUX Ta BUCOKOAMCIIEPCHUX
3aJi3HUX PyA. Y CKJIAI OKMCIEHUX 3aTi3UCTUX
KBapuuTiB (2zemamum—zemumosux, 2emumosux,
<Kpackosux») PyaHI KOMIIOHEHTHU TIPEJICTABJIEH]
nepeBakKHO HEMarHITHUMHU JUCTIepCHUMHU (has3a-
MU — FeMaTHUTOM Ta TiAPOKCUAaMu 3ajisa (2iopo-
2eMaAMUMOM, 2eMUMOM, JIMOHIMOM), SKi TIPaK-
TUYHO He T11IaI0ThCs 30arayeHHIo 3a JJOIMOMOTOI0
TPAAUIIMHUX MEeTOMIB. Taki TUIM PyI CKJIAIYy-
I0ThCS, 1, TAKUM YMHOM, 3aiMaIOTh BEJIUKY TLJIOMLY
MPOYKTUBHUX 3eMeJIb, a TAKOK HETATUBHO BILJIN-
BalOTh HAa HABKOJIUIIHE cepe/loBuIlle. ToMy po3-
poOKa i BIPOBA/ZKEHHSI HOBUX €HEPreTHYHO eheK-
TUBHUX METO/IB 30arayeHHsI TAKUX TUIIIB 3aJ1i3-
HUX Py MOKe iICTOTHO TiBUIIUTH PEeHTA0eb-
HICTh BUKODPUCTAHHS OKWCJEHUX 3aJTI3HUX PYI
IIPU CTBOPEHHI 3aJi30pyIHUX KOHIIEHTPATIB, a
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TAKOK BUPIIIUTH €KOJIOITYHI 1pobieMu 3aJ1i30-
PYAHUX PETiOHIB.

[Tpobsiema CTBOPEHHsI HOBUX TEXHOJIOTIYHUX Me-
TO/IB 30arayeHHsT OKUCJIEHNX 3a/i3UCTUX KBap-
IIUTIB CTA€ 3 KOKHUM POKOM HAraJbHIIIo0. 3 Me-
TOIO BUPILIEHHS i€l IIPoOJIeMU BKe TIPOBOISATD-
Cs1 MMMPOKOMACIITAOHI OCTiIZKEHHS B PI3HUX Kpai-
Hax cBiTY. OJTHUM 3 MOYKJTUBUX TLJISIXIB BUPITIIEH-
HSI TEXHOJIOTIYHUX MPOOJIEM € Po3poOKa HOBUX
TEeXHOJIOT1N oMarHiyeHHsI HeMarHiTHOI CKJIaJ0BOL
OKUCJIEHUX 3aJI3HUX PY/I 3 METOIO 1X TI0/IAJIBIIIOTO
3barayeHHs METOZOM MarHiTHoi cemapartii [1].
[TepciekTMBHUM HATIPSIMKOM Yy TIbOMY TTUTaHHI €
JIOCJTKEHHST 0COOJIMBOCTEN TIEPETBOPEHHSI CTPYK-
TYPH OKCH/IiB Ta OKCUTIZIPOKCUJIIB 3aJ1i3a.

Haimoio Meroio 6yJ0 AOC/IiIKEHHSI EPEeTBO-
PEHHS TeMaTUTY Ta TeTUTY Y CUJIbHOMArHiTHI Mi-
HEPaJIH il BIVINBOM TeMIIepaTypu B MPUCYTHOC-
Ti KPOXMAJIO.

MATEPIAJIU TA METOAW AOCNIBKEHHSA

OCHOBHi EKCIIEpUMEHTHU TTPOBOJIUJIN Ha MaTe-
piasax aBOX 3paskiB: 1) Oarara reMaTUTBMiCcHA
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Puc. 3. Pertrenorpama 3pazka TeMaTUTBMICHOI PYAN TTiCJIST
OMarHiueHHs

pyna, 2) TeTUT CUHTEeTUYHWI, OTPUMAHUH 32 Me-
TOAMKOIO, HaBeIeHo1o B [2].

st mocaikeHHs iepeTBOPeHb CTPYKTYPHU Ta
MarHiTHUX XapaKTePUCTUK BUXIiJHI 3pa3Ku peTe-
JIBHO HIepeMilllyBasy 3 3 % KPOXMAJIIO, BMIIllyBa-
JIA B KBApIEBUI MiHi-PeaKTOP Ta ITPOBO/IUJIN HAT-
PiBaHHSI—OXOJIO/KEHHS 31 MBUIKICTIO TIPUOJIN3-
Ho 60—70 °C 3a xBusmnHy. HarpiBanusg szificHio-
Basiu 710 remmepatypu 650 °C.

XapaKTepucTUKM 3pa3KiB 0 Ta ITiCJs OMarHi-
YEHHs JIOCJI/IKyBaJll METOJaMU MarHiToMeTpii
(Mar"iTOMETp 3 AaTyuKamMu XoJuia), audpakiii
pentrenisebkux npomeris (JIPOH-3M) Ta tep-
MOMAarHiTHOTO aHasi3y (YyCTaHOBKa [IJIT TEPMO-
MarHiTHUX JIOCJI/IKEHb, dKa JI03BOJISIE aBTOMA-
TUYHY PEECTPAIlil0 HaMarHiuyeHocTi 3pa3Kka B 3a-
JIE3KHOCTI BiJ| TEMIIepaTypu).

PE3VJIbTATU TA OBrOBOPEHHS

AHaJti3 peHTreHi BChbKHUX NGPAKTOTpaM JIa€ MOK-
JIIBICTD iienTudikyBat GasoBuii CKIAI BUXIiJI-
HUX 3paskiB. Peduiekcu Ha qudpakrorpami mep-
nroro 3paska (puc. 1) BKa3yoTh Ha HASBHICTH Y
3pas3Ky TeMaTuTy Ta CJiJiB KBapily. BianosigHi
3HAUYeHHS d Ta IHAEKCU BiTIOBIAHUX TUIONIWH JIJIST
remaruty: 3,687 (012); 2,701 (104); 2,521 (110);
2,209 (113); 1,843 (024);1,696 (116); 1,601 (122);
1,488 (214); 1,455 (300) ta nuist kBapity: 3,349 (011).
Pednexcen na nudpakrorpami spaska 2 (puc. 2)
BiTHOCATBCS 10 YUCTOTO TETUTY. Bignosinni s
reTuTy 3HayeHHs d Ta iHAEeKCH BiNOBIAHUX ILJIO-
muH: 5,039 (020); 4,201 (110); 2,706 (130); 2,462
(111); 2,194 (140); 1,726 (221); 1,566 (231);
1,514 (151); 1,455 (241). Posiuvpents mikiB Ha ju-
(bpakrorpami 3paska 2 Bkasye Ha Te, IO YACTUH-
KU CUHTETUYHOTO TETUTY € BUCOKOIUCTIEPCHUMH.

Hamarniyenicts Hac4YeHHsI 000X BUXIi[HUX 3pa3-
KiB cranosuna M <1 A - M /Kr.

[Ticst HarpiBaHHS BUXIJTHUX 3Pa3KiB B IPUCY-
THOCTI Kpoxmasio o temneparypu 630 °C i na-
CTYITHOTO OXOJIO/IKEHHS CIocTepiraiucd 3HauyHi
3MiHU BJacTUBOCTEN 3paskiB. Kourip 3pa3kiB 3mi-
HUBCS 3 KOPUYHEBOTO HA YOPHU.

3a TanuMu peHTTeH0-(ha30BoTOo aHaTi3y (prc. 3)
BCTAHOBJIEHO, IO TTCJISI IEPETBOPEHHST 3pa3Ka re-
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Cnoci6 nepeTBopeHHs cnaboMarHiTHuX MiHepanie (reMaTuT, reTuT) y CUIbHOMarHiTHuiA MiHepan (MarHeTur)
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Puc. 4. Penrrenorpama 3pazka CHHTETUYHOTO TETUTY ITiCIsT
OMarHiYeHHs
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Puc. 5. Kpusi namaraiueHoCTi OMartiueHuX reMaTUTOBOI
pyau (a) tarerury (6). M — HamarHiuenicTb 3paska, B — Ha-
MPY>KEHICTh MATHITHOTO MOJISk
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MaTUTBMICHOI Py ropsizt 3 hazamm kBapity (3,349
(011)) taremarurty (3,678 (012); 2,69 (104); 2,29
(006); 2,206 (113); 1,84 (024); 1,484 (214); 1,454
(300)) 3'aBasieTbest HOBa haza marHeTuty (4,348
(111); 2,969 (220); 2,53 (311); 2,42 (222); 2,099
(400); 1,69 (422), ); 1,61 (511)). ITicisg 06pobKu
3pasKka CHHTeTUYHOTO reTUTY 3a HaBe/IeHOIO BUIIEe
METO/IMKOIO pedieKcu reTUTy 3HUKAIOTh, a 3'sB-
JISIOTHCS HOBI pediekc, IpUTaMaHHI MarHeTUTY
(puc. 4) (4,848 (111); 2,969 (220); 2,532 (311);
2,426 (222); 2,099 (400); 1,714 (422); 1,617
(511); 1,485 (440)).

Kpusi HamarniueHoCTi TIepeTBOPEHUX 3Pa3KiB
HaBe/ieHo Ha puc. 5. [TokazaHo, 1110 HaMarHi4eHicTh
HacWMYEeHHS 3pa3Ka reMaTUTBMICHOI PY/IU Ta CHUH-
TETUYHOTO TETUTY MIC/IsT TEPMOOOPOOKU 3 KPOXMa-
sem ckaanae 51 A - m?/kr (puc. 5, a) Ta 68 A - m?/
kr (puc. 5, 6) BignosigHo. I3 pucyHka BUaHO, 1110 3a
BKa3aHUX YMOB HarpiBaHHs B MPUCYTHOCTI KPOX-
MaJIio CJabOMArHITHI 3Pa3KK MEPETBOPIOIOTHCS B
CHTbHOMATHITHI. VIMOBipHO, cTyminb 36imbmenHs
HaMarHiueHOCTi 3pa3KiB 3aJIeKUTD BiJl I0YATKOBO-
0 BMICTY B HUX CJJaOOMarHiTHUX MiHepaJIiB.

BMCHOBKHU

1. P0o3po06JieHO BiTHOCHO IIPOCTHI Ta EKOHOMIY-
HO eheKTUBHUIT cr1oci6 mepeTBOpeHHs ciraboMar-
HITHUX MiHepaJsiB (zemum, zemamum) y CUJIbHO-
MarHiTHUI MiHepan (Maznemum).

2. IlepeTBOpeHHS CTPYKTYPHU Ta MAarHITHUX Xa-
PaKTEPUCTUK TeMATUTOBOI PyAM Ta BUCOKONC-
IIEPCHOTO TeTUTY Peasli3y€eThCs METOAOM TepMiy-
HOI 0OpPOOKU B TPHUCYTHOCTI GiOBiJHOBJIIOBAHOI
CUPOBUHU (Kpoxmanio) B Aialla30Hi TeMIepaTyp
300—600 °C. ITokasaHno, 1o micjad BKa3aHoi 06-
poOKM ciaboMarHiTHi (hasu TETUTY Ta reMaTUuTy
Mepexo/ATh B CUJTbHOMATHITHY (ha3y MarHeTHuTy.

3. OTpuMmaHi HOBI JIaHi ITPO TIEPETBOPEHHST CTPYK-
TYPH Ta MArHITHUX XapaKTEPUCTUK CITabOMarHiT-
HUX OKCHUJIiB Ta TJIPOKCU/IIB 3asTi3a B CUJIbHOMAT -
HITHI OKCHIU MOXKYTh OyTH KOPUCHUMM IIPU BU-
pitiieHHi pobsieM 1epepobKu OKMCIEHUX 3a1i3-
HuX py2l KpuBopisk:ks Ta yTuirizaiiii TeXHOTeHHUX
MOKJIQ/IB 3aJII3HUX Py (BiBaH, XBOCTOCXOBHU-
11a), a TAKOXK JIJIsT BUPINIEHHS eKOJOTTYHUX TTPO-
6J1eM, TIOB's13aHUX 3 3a0py/AHeHHsIM KprBOpi3bKO-
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Iro periOHy BHCOKO/JIMCIIEPCHUMU OKCH/IaMU Ta FiZI-
POKCHaMU 3aJrisa.

Poboma suxonana 6 pamkax naykoso-mexHiu-
noeo npoexmy HAH Yxpainu Ne11 6 2013 p.

JIITEPATYPA

. Ilonomapenxo A.H., bpux A.B., /lyduenxo H.A., Owun A.A.
HoBbie sHepro- u MarepuasocOeperaoime TeXHOIOTHU
CO37IaHUS JKeJIe30PYAHBIX KOHI[EHTPATOB U3 OKUCJIEHHbBIX
1 TUCIIEePCHBIX JKeJIe3HBIX py/1 // Matepiann 1pyroi Mix-
HApPOJIHOI HAYKOBO-TEXHIUHOI KoHMepeHtii «leomexaniumi
ACTIEKTH Ta €KOJIOTIUHI HACJIIKY BiTPAIIOBAHHS PY/THIX
noknaiBy / Bupasuuunii nentp KpuBopisbkoro Hait. yu-
Ty, 2012. — C. 197—198.

. Pyxosodcmeo 1o HeopraHmdeckoMy cuHTe3y: B 6 T. — M.:
Mup, 1985. T.5: Tlep. ¢ rem. / Pen. I. Bpayap. — C. 1751.

REFERENCES

. Ponomarenko A.N., Brik A.B., Dudchenko N.A., Yush-
yn A.A. Novye enerho- y materyalosberehaiuschye tekh-
nolohyy sozdanyia zhelezorudnykh kontsentratov yz okys-
lennykh y dyspersnykh zheleznykh rud. Materialy druhoi
mizhnarodnoi naukovo-tekhnichnoi konferentsii «Heomek-
hanichni aspekty ta ekolohichni naslidky vidpratsivoannia
rudnykh pokladiv>. Vydavnychyj tsentr Kryvoriz’koho nats.
un-tu, 2012, pp. 197—198 [in Ukrainian].

. Rukovodstoo po neorhanycheskomu syntezu. Moskva: Myr,
1985, T.5, p. 1751 [in Russian].

A.H. Ilonomapenxo, A.b. Bpux, HA. /lyouenxo, A.A. Owun

VHCTUTYT TeOXUMIH, MUHEPAJIOTHH 1 PyA000pa3oBaHms
uMm. MLI1. Cemenenka HAH Ykpaunsi, Kues

CIIOCOBbB MTPEBPAIITEHUA CIABOMATHUTHDIX
MUWHEPAJIOB (IEMATUT, TETUT)

B CMJIBHOMATHUTHBIN MUHEPAJ (MATHETHT)
JUIA TTIOBBINIEHMA OODPEKTUBHOCTU
TEXHOJIOTUI OBOTAIIEHMA OKMCJJAEHHDBIX
JKEJIESBHBIX PY

Paspaborata HoBast, OTHOCUTEJILHO TPOCTAst METO/MKA TIPEB-
paienus c1aboOMarHiTHBIX MUHEPAIOB (2emum v 2eMamunt)
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B CHJIBHOMATHUTHBIN Munepas (maznemum). Ilokazano, 4to
ITpeBpAIeHNs] CTPYKTYPBI 1 MATHUTHBIX XapaKTEPUCTUK Te-
THUTA U TeEMATUTA PEATU3YIOTCST B TIPUCYTCTBIN KpaXMasia IpH
OTHOCHUTEJIbHO HU3KUX TeMIlepaTypax (B auamnazone 300—
600 °C). [Tomydyennbie pe3yabTaThl OTKPHIBAIOT HOBBIE BO3-
MOKHOCTH 17151 pa3paboTki 9hHeKTUBHBIX TEXHOJIOTHI 000-
TaIleHNsT OKMCIEHHBIX JKeJIe3HbIX PYI.

Kunwuesvie cnoea: Mmarnetut, reMaTut, TeTUT, peodbpa-
30BaHUSA CTPYKTYPBI.

O. Ponomarenko,
A. Brik, N. Dudchenko, O. Yushin
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METHOD FOR TRANSFORMATION
OF WEAKLY MAGNETIC MINERALS
(HEMATITE, GOETHITE) INTO STRONGLY
MAGNETIC MINERAL (MAGNETITE)
TO IMPROVE THE EFFICIENCY
OF TECHNOLOGIES FOR OXIDIZED IRON
ORES BENEFICATION

A new method for relatively simple transformation of
weakly magnetic minerals (goethite (a-FeOOH) and he-
matite (a-Fe,0,)) into strongly magnetic mineral (mag-
netite (Fe,0,)) was developed. It was shown, that trans-
formation of structure and magnetic characteristics of
goethite and hematite are realized in the presence of
starch at relatively low temperatures (in the range of
300—600 °C). Obtained results open up new possibilities
for development of effective technologies for oxidized
iron ore beneficiation.

Keywords: magnetite, hematite, goethite, structure tra-
nsformation.
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