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2. Improvement of technological means of quality management of iron ore raw materials in underground mining.

Pedepar:

1. BaxxsinBoio po6s1eMo10, IPUTAMaHHOIO IIpoliecaM BUPOOHUIITBA TOBAPHOI NPOAYKLii py Nii3eMHil po3pooiLii
3aJ1i30pyIHUX POLOBUIL, € HEOOXiIHICTb NiITPUMAHHS BUCOKHUX SIKiICHUX ITOKA3HUKIB 3J1i30pyIHOI CUPOBUHM 3TiHO
BUMOT METaJIypriiHOro BUpOOHULTBA. [Ipo6ema nifTpUMaHHS BUCOKUX SIKICHMX ITOKa3HUKIB BULOOYTOI 3a1i3HOI
PYIY OCOGJIMBO 3arOCTPUJIACh 3 IEPEX0J0M Ha BiANpalloBaHHS IJIMOOKKUX TOPU30HTIB, ITOTipIIeHHSIM TipHUYO-
reoJIOTiYHUX YMOB 3aJISITaHHS POJOBULL, BiICTaBaHHSM PO3BUTKY Cy4aCHUX TEXHOJIOTIH BUTOOYTKY, OCOOIUBO
TEXHOJIOTI! BibiiKu Ta BUNYCKY BinouToi pyau. Li ¢pakTopy Npu3BOIsTh 1O 3HUKEHHS [IOBHOTY BUTY4EHHS
6asiaHcoBuXx 3anaciB pyau 1o 80-84% Bin pecypciB Bumo6yBHOro 6710Ky. KpiM Toro, 3acMmiueHHs BinouToi pyHOi
Macu MyCTUMH NIOPOJaMHU IIPU3BOJUTE /10 3HIDKEHHS Ha 1,5-12% (abc.) BMicTy 3aJi3a [IOPiBHSIHO 3 BUXiZHUM BMiCTOM
3aJli3a B pygHOMY MacuBi. OTKe, yIO0CKOHAJIE€HHS TEXHOJIOTII Mil3eMHOI pO3pO0KHU 3aJ1i3HUX Py 3 METOIO
YIIPaBJIiHHA SKICTIO TOBAPHOI CUPDOBUHY € aKTyalbHOI HAYKOBO-TEXHIYHOIO 3aJ]a4€l0, IKa Ma€ BaXKJIMBE HAYKOBE Ta

MTPaKTUYHE 3HAYEeHHS JJIs MigBUILeHHS] e(PeKTUBHOCTI MiJ3eMHUX TiPHUYUX POOIT i MigBUIIIEHHSI TOBHOTHU



BUJIy4Y€HHS KOPUCHMX KOMAJMH 3 HAaJp. Y BCTYIi MiCTUTbCS 3arajibHa XapakKTepUCTUKA AUcepTallii, 06IPyHTOBAHO
aKTyaJIbHICTb POOOTHU, BUKJIAZIEHO METY i 3aBIAHHS NOCIiIP)KeHHS, HAyKOBY HOBU3HY i IPaKTUYHY LiHHICTb poOOTH. ¥
IepuoMy po3zisi Y rnepuomy po3szisi poboTu NpoaHasizoBaHO Cy4acHUI CTaH CUPOBUHHOI 6a3u Kpusbacy.
BrKOHaHO aHaJi3 Ta y3araJbHEHO IIPUYMHU BUCOKMX NIOKA3HUKIB BTPAT i 3aCMiu€HHs pyi1 B YMOBax IIiI3€MHOTO
BUI0OYTKY 3aJli3HUX Py B KpuBopizbkomy 6acerliHi. Ha 0CHOBi BUKOHAHOTO aHasi3y BCTAaHOBJIEHO, IO SIKICTb
3aJ1i30pyIHOI CUPOBUHY € OCHOBHUM II0Ka3HUKOM, SIKWI 3a6e3redye 1010 KOHKypEeHTOCIIPOMOXKHICTb Ha
BHYTPIIIHbOMY i 30BHIIIHBOMY PHHKaX. Y IPyroMy po3[isi po60TU BUKOHAHO JOCJIiJKEHHS BIIJIMBY OYpPOBUOYXOBUX
POOIT Ha SIKiCHI MOKAa3HMKU BUJTYYEHHS BiOMTOI PyIy i3 OYMCHUX OJIOKIB. BCTaHOBJIEHO, WO SIKiCTh (PparmeHTal;il
pPyIy BUOyxoM Ge3rocepeHbo BJIMBa€ Ha HACTYIIHI IPOLIeCH BUILYCKY i JOCTaBKU BinouToi pynu. Cepes OCHOBHUX
IIPUYMH HESIKICHOTO NofpioHeHHs pyau npy BBP 6ysa Bu3HaueHa Ki04oBa MPUUYMHA, @ CaMe BiIXUJIEHHS
CBEP[IJIOBUH BiTHOCHO IIPOEKTHOTO KOHTYPY. BUKOHaHI [OCIiI>)K€HHS! 103BOJIAIN BUSBUTU OCHOBHI 3aKOHOMIPHOCTI
BUKPUBJIEHHS TJIMOOKUX CBEPAJIOBUH. BCTaHOBIEHO, 1[0 SKICTh BiOWUTOI pyiy 3aJI€5KUTh Bif 06Csry
KOMITEHCALifHOTo IpocTopy. YuM Oisblie KoMIeHCaliiiHUi NPOCTip, TUM OiblIy KiJIbKiCTh YUCTOI, He3aCMiueHOi
pynu 6yne Buno6yTo 3 6;10Ky. Ha 0CHOBI BUKOHaHUX [AOCIIIIPKEHD 3alIPOIIOHOBAHA MAaTpoBa (opMa KOMIIEHCALIHOI
KaMepH, sIKa Ma€ BUIJIST, BUCOKOI TPMKYTHOI IPU3MU. Y TPETbOMY PO3[1iJli BUKOHAHO NOCJIIXEHHS [IPOLECiB
BUITyCKY Ta JOCTaBKY BigOuTOi pyau Ha KiCTb BULOOYTOI pyHOI Macu. BcTaHOBJIEHO, 1110 OJHUM 3 OCHOBHUX
(aKTOpiB, SKi BIIJINBAIOTh HA [IOBHOTY BUJIYYEHHS PYIU 3 OYMCHUX OJIOKIB, € IpobseMa 3MEeHIIEHHS 00CATiB BTpaT
BiIOUTOI DYy B MaJIOPYXOMili «MEPTBIl 30Hi» JIe;Ka4oro 60Ky MOKJIazy. 3anporOHOBaHa HOBITHS TEXHOJIOTA
BUIO0OYTKY PYAU 3 MAJIOPYXOMOI «MEPTBOi 30HM» JIeXKauoro OOKy IMOKJIaZy, sSIka OTpHMMasa Ha3By BUITYCK Yepe3
«0bJIOKOBI yJIOBJIIOI0Yi BOPDOHKW». B3HaueHa 3a71eXXHICTh BeJIMYMHHU BTPAT BiZIOUTOI pyy B «MEPTBill 30Hi» jieskaqoro
00Ky MOKJIay BiJl KyTa IafiiHHS Ta IIOTY>KHOCTI pyIHOTO NOKJIay IJ1s1 TEXHOJIOTiH 3 OPMYBaHHSM «6JI0KOBUX
YJIOBJIIOI0YMX BOPOHOK». PO3p06JIeHi Ta 3aITPOIIOHOBAHI KOHCTPYKLII JHUIA 6JI0KY 3 BUITyCKHUMU TPAHIIESIMU 3
(dpoHTaNIPHUM HaBaHTaKEHHSIM PyAU Npu 3aHypeHHi kosma HIIM mig kyrom 90° mo HaBasy. B yueTBepromy poszimi
HaBeJIeHO pe3yJbTaTU BIIPOBA)KEHHS HOBUX BUCOKOE(EKTUBHUX Ta €KOJIONYHO O€3[1eYHNX TeXHOJIOTIN
NiABUILEHHS SIKOCTi Py IIPY Nif3eMHIN po3po0Lli 3a/1i30pyJHAX POAOBULI,. Buxods4un 3 HOBITHBOTO JOCBiAY Ta
[IepCIIEKTUB Ha MalibyTHE 3p06JIEHO BUCHOBOK, IO cepel 6a30BUX TEXHOJIOTIYHUX MTPOLIECIB, sKi € iHHOBaLitHUMN
Ta He MalOTh KOHKypeHLii B VKpaiHi, 6ynyTs npouecu ITmk3, FASTMET /FASTMELT Ta Midrex. V 3arajibHux
BMCHOBKax MiJJOUTO MiICYMOK IIPOBEIEHOi pOOOTH i ONMCAHO OCHOBHI pe3yJIbTaTH, OTPUMaHi B JOCJIIPKEHH.
Juceprauis JONOBHEHA NOJATKAMY, Y SIKUX MICTSATbCS aKTU BIIPOBAIKEHHS AMCEPTALiHOTO NOCiIPKEHHS Ta

MMaTeHTW Ha BUHAXI,

2. The need to maintain high quality indicators of iron ore raw materials in accordance with requirements of
metallurgical production is an important problem inherent in production of marketable products in iron ore
underground mining. The issue of maintaining high quality indicators of mined iron ore has become especially
acute due to transition to mining deep levels, deterioration of mining and geological conditions of deposits, the lag
in modern mining technologies, especially those of ore breaking and drawing. These factors lead to a decrease in
the ratio of balance ore reserves extraction to 80-84% of mine block resources. In addition, dilution of the broken
ore mass with waste rocks results in a 1.5-12% (abs.) decrease in the iron content compared to the initial iron
content in the ore massif. Thus, improvement of the technology of underground mining of iron ores in order to
manage the quality of marketable raw materials is an urgent scientific and technical task of great scientific and
practical importance leading to improvement of underground mining efficiency and increase in the ratio of
mineral extraction from the subsoil. The introduction contains a general description of the thesis, sets out the
purpose and objectives of the research, and substantiates relevance, scientific novelty and practical value of the
work. The first section of the work analyzes the current state of the raw material base of Kryvbas. It also analyzes
and generalizes causes of high rates of ore losses and dilution in the conditions of iron ore underground mining in
Kryvyi Rih basin. Based on the analysis conducted, it is determined that the quality of the iron ore raw material is
the main indicator that ensures its competitiveness in the national and foreign markets. The second section of the
work studies the impact of drilling and blasting on quality indicators of broken ore extraction from stoping blocks.
It is established that the quality of ore fragmentation by blasting directly impacts the subsequent processes of the



broken ore drawing and handling. Deviation of boreholes relative to the design contour is identified as a key cause
of poor-quality ore fragmentation during drilling and blasting. The research conducted enables identification of
main regularities of long borehole curving. It is found that the broken ore quality depends on the volume of a
compensation space. The larger the compensation space is, the greater the amount of pure undiluted ore to be
extracted from the block becomes. Based on the research conducted, a high triangular prism shape is proposed for
the compensation room. The third section provides a study of the dependency of broken ore drawing and handling
on the mined ore mass quality. The problem of reducing the volume of broken ore losses in the slow-moving “dead
zone” of the deposit footwall is identified as one of the main factors impacting the ratio of ore extraction from
stoping blocks. The innovative technology for extracting ore from the slow-moving “dead zone” of the deposit
footwall is proposed. The technology is named drawing through “block collecting funnels”. The dependency of the
amount of broken ore losses in the “dead zone” of the deposit footwall on the ore deposit dip and thickness is
established for technologies involving formation of “block collecting funnels”. Designs of the bottom of the block
with draw trenches with frontal ore loading when the loader bucket digging-in angle is 90° to the muckpile are
developed and proposed. The fourth section presents the results of implementation of new highly efficient and
environmentally friendly technologies for improving the quality of ore in the underground mining of iron ore
deposits. Based on the latest experience and prospects for the future, it is concluded that basic innovative and
unchallenged technological processes include ITmk3, FASTMET /FASTMELT and Midrex. The general conclusions
summarize the work conducted and describe the main results obtained in the course the research. The thesis is
supplemented with appendices containing acts of implementation of the research results and patents for

inventions.
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