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BUKOPHCTAHHS APIBHOAVICITEPCHUX MAPTAHITEBUX KOHIIEHTPATIB B
METAJIYPTTIHUX ITPOIIECAX
Onpuiancekuii O.B., ITanos 0.0., AukyaiHoB P.B., MsHoBcbKa 51.B.

AHoTanisgs. AHaniz @i3uko-ximMiuHux e1acmueocmeti KoHueHmpamis 2-20 copmy
noKasye, w0 XxapakmepHa O HUX 3epHUCMO-niwaHa cmpykmypa He 3abe3neuye

ompumamu HeoOXiOHull epaHyiomempudHull ckaad i MiyHiCHi NOKA3HUKU 2PAHYTHEMO20
mamepiany. OOHUM i3 WNAXi@ nNidBUWEHHS CMYNneHsT BUKOPUCMAHHSL X80CMI8 €
nonepeoHs nidcomoseka 3  66edeHHSIM  @'syuux — peuosuH  «PeazeHm
mopaeziopookcudnuti». Y nabopamopHux ymosax HMemAY peazenm mopziopoxcudHuii
gunpo0bysaHuii npu OmMpuMauHi aziomepamy 3 WUXMU, WO MICMUmMs xgocmu
30azaueHHs mapzaHyesoi pyou. SKicms ompumaHozo aziomepamy: euxio npudamHozo -
81,3%; miunicme Ha yoap - 3,0%; miuyHicmv Ha cmupaHHs - 1,5%; ximiuHuii cknao
20moeo2o aznomepamy: Mn3ae. - 28,72%, S - 0,211, C - 0,91%. 32i0H0 3 pe3ynbmamamu
(ppakmoepagiunozo aHanizy euseseHa MOHKA CMPYKmMypa 31amy CneueHozo 3paskd.
Cmpykmypa noeepxHi pyliHy8aHHs Xapakmepusyemscsi SIMKO80K MiKpoOydosor.
XapakmepHum € penved, ymeopeHuil cykynHicmio okpemux pacemok. Taka 6ydosa
NOSICHIEMbCS. MUM, WO Npu 00CSI2HEHHI 2paHUYHUX CMAHI8 8 JIOKANbHUX 00Csl2ax Ha
JilsHKax, wo npedcmaesiioms o000 nepewkoou 05 6Ge3nepepsHocmi depopmauii,
3apo0HCYMbCSL MIKPONOPOMCHEUi.

KimouoBi cimoBa: mapzavyesa pyoda, KOHYyeHmpamu, 02pyOKY8aHHS, peazeHm
mopzidpookcudHuti, aznomepauis, Mikpocmpykmypa, ekoJi02isl.

MeranypriiiHa IpOMMCIOBICTh, @ TUM OilbIN SIKiCHA MeTayprisa, B yMoOBax
PMHKY He MOXe YCITIIIHO (PYHKIIIOHYBaTU 6€3 BUKOPUCTAHHS JIETYIOUMX MeTasliB, B
TOMY uMcJi 6e3 MapraHiijo, XpoMy, BaHafilo, TUTaHy i iHIMX meTtaniB. Cepen 1UX
MeTaJIiB IIPOBigHe Miclie 3aiiMae MapraHellb, 613bKo 90% i10ro OKCUAiB, 3'€IHAHD i
CIUIaBiB BUKOPUCTOBYETHCS B UOpHil MeTtanyprii. OfgHi€w i3 MpiopuTeTHUX 3amad
TipHMYO-MeTaaypriiHoOro KOMILIEKCY VKpainu 11010 palioHaJIbHOTO
BUMKOPUCTOBYBAHHSI MapraHiilo ponaoBuina HiKomosbCbKOrO MapraHIeBOPYIHOTO
OaceifHy € po3poOKa i BIPOBAIKEHHSI HA YCiX CTamisIX HACKPi3HOI TEXHOJIOTiUHOi
cxemu e(QeKTUBHMX TEXHOJIOTiii BMIOOYTKY i 36araueHHs pyau, arjaoMepariii
KOHIIEHTpATiB i BUIJIaBKM MapraHieBux (epocIijiaBiB IMIMPOKOTO COPTAMEHTY, SIKi
3a0e311euyIoTh MigBUIeHHS KoedillieHTa KOPMCHOTO BUTYYeHHS MapraHIfio i3 pyau i

BUIIVIABKM KOHKYPEHTOCIIPOMOXXHMX MapraHIeBUX CIIJIaBiB.
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Hait6inbpmr  BiZoMMM OCBOEHMM IPOMMCIOBUMM CIIOCOG0OM  OKYCKyBaHHSI
BITUM3HSIHOI MapraHlleBOPYAHOI CUPOBUHM, SKUII Ma€ PO3BUTOK B OCTAaHHE
necaTuniTTsa, € araomepariiss [1-4]. Ilpu po3po6iii HikomonabCchbKOro pomoBuiia
MapraHieBuX pya B LUIAaMOCXOBMINAX I[TOKPOBCHKOTO TipHMYO-36aravyyBabHOIO
KOMOiHATy HAMMTO IIIJIAMiB 3 cepeHiM BMicToM MapraHiuo 10-12%. Axani3 ¢isuko-
XiMIYHMX BJIACTUBOCTEN KOHIIEHTPATIB 2-TO COPTY IMOKA3YE, 10 XapaKTepHa /151 HUX
3epHUCTO-MII[aHa CTPYKTypa He 3abe3meuye JOCTATHbOI KOMKYEMOCTi arjoMMUXTH i
He [O03BOJISIE IIpM TMpOBedeHHi ii rpaHyadUii  oTpuMMaTv  HeoOXimHuii
rpaHyJIOMETPUYHMI CKJIa[, i MillHICHI ITOKa3HMKM IpaHy/I0eEMOro matepiany. Hagasti
1le TIPU3BOAUTD 10 3HVKEHHS MPOAYKTUBHOCTI aryiomamuuu. OgHak, TPYIHOII iX
BUKOPUCTAHHS TIIOJSIral0OTb B IIOTAHOMY 3JMUIIAaHHI TMpPM OrPyAKyBaHHI Ta
OpMKeTyBaHHi, 110 ITOTPe6y€e pO3pOOKM TEXHOJIOTII OrPYIKYBAaHHS 3i BCTAHOBJIEHHSIM
e(eKTUBHOTrO 3B’SI3yI0UOTO.

ArsomepaT TOBMHEH MaTU BMUCOKY MILIHICTb, KYCKyBaTiCTh, MOPUCTICTH i
3HAUYHY BiITHOB/IIOBJILHICTD P 3aJaHOMY XiMiYHOMY cKiafi. OqHaK BUKOPUCTAHHS
MapraHelbBMiCHMX IIUIAMiB B arjIOMepaliifHOMy TIpolieci OOMEeKyeTbCS iX
dismunMmu, QisuMKO-XiMiYHMMM BJIACTUBOCTSIMM i BMIiCTOM IWIKiIJMBUX HAOMIIIOK.
30iMbIIeHHS YaCcTKM IIIJIaMiB B arJioMepaliiiHiii IuXTi BUMAara€ BUPIiIIeHHS
HACTYITHMX 3aBAAaHb: IOIIYK CIIOCOOiB TMiATrOTOBKM, IO [TO3BOJISIOTH ITiABUINUTU
OOMYyCTUMY [JIsl yTWii3alii B arjoMeparliiiHiii cyMiln MexKy BOJIOTOCTi IIJIaMiB;
MOMITIIIIeHHS ycepeAHEeHHS IUIaMiB B arjoMepaliiiiHiit 1muxTi, 3abe3redyeHHs
ra30MpPOHMKHOCTI 1Iapy, IO CITIKAETbCS Ha arJioMepallifiHiii CTpivlli i CKOpOUYEeHHS
BUHOCY Ivty. [Ij1s1 3a7yuyeHHS Y BUPOOHUIITBO (DepocriaBiB MapraHIeBuX MIIaMiB ixX
HeOoOXiTHO OKYCKOBYBATM 3 METOI0 MOJIIIIIIIeHHS Ta30IPOHMKHOCTI iX HACMITHOI Macu
i oTpuMaHHSI OKaTHUILIB HeOOXimHOI hopmu i po3mipy.

OmHuM i3 HIISIXiB MiABUILEHHS CTyIIeHsS BUKOPMUCTAHHS XBOCTIiB € IOmepemaHs
MITOTOBKA 3 BBEIEHHSM B'SDKYUMX pedOBUH «PeareHT TOpQriapookcumHuit». Y
nabopatopuux ymoBax HMeTAY peareHT TOpdrinpoKCUAHMUIT BUIIPOOYBaHMIL TIPU
OTpPMMaHHi arjiomepaty 3 IIMUXTH, IO MICTUTh XBOCTM 30araueHHs MapraHIeBoi
pyau. lluxTta aas armomeparlii ckiaganacs: XBOCTM 30araueHHs pyau - 73,53%;

KOKCUK - 7,35%; PTI' (peareHT Topdrigpokcumuuit) - 4,41%; 3Bopor - 14,71%.
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CriikaHHST 3[iJiCHIOBAJIM 3a TaKMX YMOB: BMUCOTa MIapy muxtM - 300 mMwm;
pospsimkeHHss - 1000 MM BOA.CT.; Yac 3amajgoBaHHS - 1,5 XB.; TemIiepaTypa
sanamoBaHHs - 1220°C; vac cmika"HHg - 14,5 XB.; MakcMMa/IbHa TeMIlepaTypa
crikaHHs - 1360°C; ycagka - 80 MM. SIKicTb OTpMMaHOrO arjiomepary: BUXi[
npugatHoro - 81,3%; minHicTh Ha ymap - 3,0%; MilnHicTh Ha cTupaHHS - 1,5%;
XiMiUHMIi CKJIaJl TOTOBOTO arjioMmepary: Mna.. - 28,72%, S - 0,211, C - 0,91%.
MopdosoriuHmii aHasli3 crieyeHoi CyMmilili i BUXiZHMX KOMIIOHEHTIB ITPOBOIMUIIN
3a JIOIIOMOIOI0 PaCTPOBOTO eJeKTpPOHHOro Mmikpockora NeoScope II (dipmu Jeol,
SIroHis) B peskuMi BMCOKOTO BaKyymy IIpU MPUCKOPIOIOUii Hampysi 15 KB. Pexxum
criocTepeskeHHs - secondary electron image (BTOpUHHI eJleKTpoHM). XapaKTepHMIA

BUJ, CTPYKTYP CYMIllli O CITiIKAHHS 1 MiC/ISI CIIiIKaHHS [MOKa3aHuii Ha puc. 11 2.
£7, A i SIS Wy ‘ Bhia . -

a — x50; 6 — x1000;
PucyHok 1 - CTpykTypa cyMilli fo CIikaHHS

CTpykTypa BMXiJHOI CyMilni TpeAcCTaBjlieHa [BOMAa  CTPYKTYpPHUMMU
CKJIaJIOBMMMU, SIKi PO3Pi3HSIOTHCSI 32 CIIOCOOOM BimoOpaskaTy BTOPMHHI €JIeKTPOHMU,
po3Mipom, ¢opMOI0 i 3a CItocob60M pO3IOJily YacTOK B cyMimri. BigmoBimHo mo
kinacudikamii 3a crmoco6boM BimoOpakaTu BTOPMHHI €JIEKTPOHU, B CTPYKTYpi
PO3Pi3HSIOTHCS CBiT/Ia CTPYKTYpPHA CKJIAZ0Ba, 1110 Ma€ B CBOilf OCHOBI ByIJIelb (TOpd)
i TeMHO-cipa CTPYKTypHa CK/IaJoBa, L0 Ma€ B CBOIii OCHOBi oKkcuau mertany. Y
CTPYKTYpi BUXiIHOI cymili, 3rimiHO po3mipHOro gakrtopa, Topd IpencTaBieHM
yacTKaMu aucnepcHictio Big 0,6-170 MKM, B TOM >Ke 4ac, YaCTMHKMU, IO MIiCTSTh
OKCMUAY MeTajay MaloTh AMCIIePCHicTh Bif 5,6-500 MKM, IO iCTOTHO MepeBUIIyE

po3Mip Topd'sHUX dYacTMHOK. [pi6HomucrmepcHi uyacTku Topdy (mo 1,5 MKM)
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pPiBHOMIpHO PO3MOAINSETbCSI HA TOBEPXHi BEJIMKUX UYACTUHOK, CPOpMOBAHUX B
mpolieci orpyakyBaHHS. 3rimHO ¢dopmu, TeMHO-cipa CTPYKTypHa CKJagoBa
TpeAcTaBjieHa 4YacTKaMy TpaHoi ¢opMM i 4YacTKM, IO YTBOPUIMUCS B IIpOIleci
OTpyOKyBaHHS (4acTKM 6M3bKO 20 MKM, SIKi 37MILIMCS ITiJ BIUIMBOM MigBUINEHOI
BOJIOTOCTI i pyMHYIOTBCS ITif i€l0 He3HAUHOTO HaBaHTakeHHs (puc. 2.9, a). Y Toii ke

yac, Topd'sTHA CK/Ia0Ba He Ma€ TaKoi pi3Kkoi BimMiHHOCTI 3a (hopmoI0.

§ e 200 i —— 0
SEI PC-std.o 15KV < x100% ~ 000708 WHigh-vac.  SEL PC-std. “45kV._ 'x 1000 17.102013_ 000107

a - x100; 6 — x1000
PucyHok 2 - CTpyKTypa cIieueHoi cyMilii

3rigHo 3 pe3ynabTaTamyu @pakTorpacdivHOro aHasi3y BUsBIeHa TOHKA CTPYKTypa
3/1laMy cIiedeHOro 3paska. CTpyKTypa IIOBepXHi pYIiHYBaHHSI XapaKTepU3yeTbCS
SIMKOBOIO MiKpOOYI0BO0. XapaKTepHUM € peJibed, YTBOPEHUI CYKYITHICTIO OKPEMMUX
dacerok. Taka 6y/i0Ba MOSICHIOETHCSI TUM, 1[0 TIPU AOCSITHEHHI I'PaHUYHUX CTaHIB B
JIOKJIbHMUX 00csirax Ha [OiITHKax, 10 IIpeACTaB/sSiOTh CO00I0 TMepemkoayu s
6e3mepepBHOCTI medopmaliii, 3apOKYIOTbCSI MiKpPOTOPOKHEUi. 3i 36iablIIeHHSIM
HAIpyrM MiKpOMOPOXHEeUi POCTYTb, 3JMBAIOTHCS, 10 MPU3BOAUTH IO TMOBHOIO
pyiiHyBaHHS 3 YTBOPEHHSIM Ha 3j1aMi 3ariaubieHb y BUIJISAAL SMOK, 3'€IHAHUX MiX
coboi0 mepemMuukamu. PisHuMiT po3mip SMOK CBiIUMTb IIPO Pa3HO3ePHUCTICThb
CTPYKTYPH, SIKa MOB'sI3aHa 3 Pi3HOK AUCIIEPCHICTIO BUXITHMX MaTepialiB CyMillli.

Ha "cTiHKax" 4allKoOBOTO 3JlaMy CIIOCTepPiraloThbCsl CUJIbHO BUTSITHYTI JIYHKU
(puc. 2.10 r). BoHM € pesynpbTaTOM pyHHYBaHHSI MaTepiaqy y3H0BX MOBEPXHi
JIOKaJ/Ii30BaHOTO iHTEHCUMBHOTO 3CyBYy. CBiT/Ia CTPYKTYpHA CKJIafoBa cyMilri (Topd)
pPO3TAIlOBYETbCS TIO MekKax 3epeH (JIyHOK) i BMKOHYE CIIOMY4YHY (YHKII0O MiX

OUTBLIMMY TEMHO-CipUMU CTPYKTYPHUMU CKIAAOBUMMU. Y CTPYKTYPi ITOBEPXHi 3/1aMy
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BUSIBJIEHA MaKpO- i MiKpOIOPUCTICTh, SIKa TaKOX PO3TALIOBYETHCS [0 MeKaX 3epeH
(TyHOK). 3a pe3yiabTaTaMM KiJbKicHOI Metasnorpadii MiHiManmbHMIT po3Mip mip
ckinagae 20 Mxm. ITopu JaHOTO pO3Mipy CKIamalTh 57% Bif BCix mip.

Bigomo, 1110 opraHiuHa pedyoByuHa TOpdy CKIATAETHCS 3 POCIUMHHUX 3aUIIKIB,
II0 3asHaJM Pi3HY CTymiHb po3kaamy. IloxomkeHHs Topdy IIOB'SI3aHO 3
HAKOIMMUYEHHSM 3IMIIKIB BigMepJiol POCAMHHOCTiI, HaA3€MHi OpraHu SKOi
ryMiGiKyl0TbCsS i MiHepasi3yloTbCsl B MOBEpXHEBOMY IIapi 60/oTa, IO aepyeThCsl,
3BaHOMY TOP(OTreHHMM TOPM30HTOM, I'PYHTOBMMMU Oe3XpebeTHUMMM TBapMHAMU,
OakTepismMu i rpmbamu. IlimsemMHi opraHm, IO 3HAXOASAThCSI B aHAepPOOHOMY
cepeloBUIIi, KOHCEPBYIOTbCS 1 YTBOPIOIOTb CTPYKTYpPHY (BOJIOKHUCTY) YaCTUHY
topdy. Enemenrapunit cknan topdy: 50-60% Byrieio, 5,0-6,5% BomHio, 30-40%
KucHio, 1-3% asory, 0,1-1,5% cipku Ha ropiouy macy. Y KOMIIOHEHTHOMY CKJIami
opraHiuHoi Macyu Topdy BMiCT BOOOPO3UMHHMX PEUOBUH CTAHOBUTH 1-5%, GiTyMiB
2-10%, nerkorigpoJizyemux 3'egHanb 20-40%, mnenwonosu 4-10%, ryMiHOBUX KUCJIOT
15-20%, nir"iny 5-20%.

B ocTaHHiI pokM Big3HAUa€TbCS iHTEHCUBHE 3POCTAaHHS 4yMc/aa OOC/IIKEeHb B
o6s1acTi XxiMii TyMiHOBUX KUCJIOT. Lle MOSICHIOETHCS iX BUHSITKOBOIO POJIIIO Y 6araTbox
reoximiuHmx, Oiojoriunmx i OioximMiuHMx T1pomecax. BoHM €  BMCOKO
peaxkIifHO-30aTHUMM i aKTMBHMMM i0OHOOOMIHHMMM PEeUOBMHAMMU, SIKi YTBOPIOIOTh
MilIHi 3B'SI3KM 3 6araTbMa iOHaMM i MOJIEKyJIaMM, eJleMeHTaMM, 110 3HAaXOASThCSI B
pPO3uMHi, & TAKOX BKJIKYEHUX B KPUCTAIUHY CTPYKTYpy MiHepaiiB. Lli peuoBuHU
BCTYIIAIOTh B PEaKIlil0 B3a€EMO/Iil 3 KaTiOHAaMM MeTaIiB 3 YTBOPEHHSIM Pi3HOTO POy
3'emHaHb. B OCHOBiI HMX B3a€MOZiii JieskaTh IIpollecH iOHHOTO 06MiHy. I'ymiHOBI
KUCJIOTU  CTabili3yloTh po3uMHHI ¢GopMu KpemHe3demy. KputuuHmuit dac
reJIeyTBOPEHHSI KpeMHe3eMy 3MEeHIIYETbCS uepe3 CHiJIbHY KOaryJssililo 3070
KpeMHe3eMy i TyMiHOBMX KuciaoT. Koarymsmiss BimOyBaeThcsl SIK BHACTIIOK
MigBUIIEHHS BMICTYy TYMiHOBMX KMUCJIOT B PO34YMHi, TaK i uepe3 30i/blIeHHS
KOHIleHTpallii B HbOMY KpeMHe3eMy i (OpPMYIOTbCSI MaJOpO3UMHHI MPOAYKTHU
B3a€EMHOI TMOJIIKOHAEHCAIlil, 1[0 CIOCTepira€TbCsi MpPU BUKOPUCTAHHI peareHTy
TOpQrigpOKCUIHMIT B IKOCTi B’SIKYUOTO IPY MiATOTOBIIi IO CITiKaHHSI KOHIIEHTPATiB

2-ro copty dpakiii 0-1MM, SIKi 0J1epsKyIOTh TPy 36araueHHi MapraHIeBoi Pyau.
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BucHOBKMU. st BUKOPUCTAHHS y BUPOOHUIITBI dbepocmiasi
IpiOGHOIMCIIEpCHUX MapraHIeBMX BTOPMHHMUX MaTepiaaiB HeOOXiTHO OKYCKOBYBATU
3 METOI MOJIIMIIeHHSI Ta30MPOHMUKHOCTI I1X HAaCUIHOI Macyu i OTPMMAaHHS TpaHyJ/l
HeoOXimHOi opmu i posmipy. OmHMM i3 IUIAXiB ITABUINEHHS CTYIIEHS
BUKOPUCTAHHS XBOCTIB € IONepeaHs MiArOTOBKA 3 BBEOEHHSIM B'SDKyYMX PEYOBUH
«PeareHT TopdrigpookcuaHmuit». 3rigHO 3 pe3ynbTaTaMmyu GpakTorpadiyHoro aHasmaizy
BUSIBJIEHA TOHKA CTPYKTypa 3/71aMy CIIeYeHOro 3pa3ka. XapaKTepHUM € peybed,
YTBOPEHMI CYKYITHICTIO OKpeMuXx ¢aceTok. Taka 6y0Ba MOSICHIOETHCSI TUM, IO TP
IOCSTHEHHI TpaHMYHMX CTaHiB B JIOKAJbHMX 00cCSrax Ha JiISHKAX, IO
MIpeNCTaB/SIOTh  CO00I0  mepemKkoau s OGesmepepBHOCTI  medopMariii,
3apOKYIOThCSI MiKpOIoposkHedi. Y jabopaTopHux ymoBax HMeTAY peareHT
TOpTriIpoKCUaHMIT BUIIPOOYBaHMIT TpPM OTPMMAaHHi araoMepary 3 LIUXTH, IO
MIiCTUTh XBOCTM 30araueHHsT MapraHueBoi pyau. Illuxta @IS ariomepatii
CKIajasacsi: XBOCTMU 30arayeHHs1 pyau - 73,53%; kKokcuk - 7,35%; PTI (peareHT
Topdrigpokcuanmuit) - 4,41%; 3BopoT - 14,71%. SIKicTb OTpMMAHOTrO arjaomMepary:
BuUXig npuagaTHoro - 81,3%; MiuHicTh Ha ymap - 3,0%; MillHiCTb Ha cTUpaHHs - 1,5%;

XiMIUHMI CKJIa[1, TOTOBOTO arjaoMepary: Mns.. - 28,72%, S - 0,211, C - 0,91%.
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USE OF FINELY DISPERSED MANGANESE CONCENTRATES IN
METALLURGICAL PROCESSES
Olshansky O.V., Panov 0.0., Ankudinov R.V., Myanovska Ya.V.

Abstract. Analysis of the physicochemical properties of the 2nd grade concentrates shows
that the characteristic granular-sandy structure does not provide sufficient compaction
of the sinter charge and does not allow to obtain the required granulometric composition
and strength indicators of the granulated material during its granulation. One of the
ways to increase the degree of utilization of tailings is preliminary preparation with the
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introduction of binders "Porf hydroxide reagent". In the laboratory conditions of
NMetAU, the peat hydroxide reagent was tested when obtaining a sinter from a charge
containing tailings from the enrichment of manganese ore. The quality of the obtained
sinter: yield of usable - 81.3%; impact strength - 3.0%; abrasion strength - 1.5%;
chemical composition of the finished sinter: Mntotal - 28.72%, S - 0.211, C - 0.91%.
According to the results of fractographic analysis, a fine fracture structure of the sintered
sample was revealed. The structure of the fracture surface is characterized by a pitted
microstructure. The relief formed by a set of individual facets is characteristic. Such a
structure is explained by the fact that when limit states are reached in local volumes,
microvoids are formed in areas that represent obstacles to the continuity of deformation.

Keywords: manganese ore, concentrates, agglomeration, peat hydroxide reagent,
agglomeration, microstructure, ecology.
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