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1. InTeHcudikariis nmpolecy BUITYyroByBaHHS iIbMEHITOBUX KOHLIEHTPATiB MasnuiIeBCbKOT0O POIOBUILA Y BUPOOHUIITBI
[IIrMEHTHOTO NiOKCUAY TUTAHY.

2. Intensification of the leaching process of ilmenite concentrates of Malyshevske deposit in the production of the
titanium dioxide pigment.

Pedepar:

1. IlirMeHTHUI LiOKCUL, TUTAHY € OJHUM 3 HAUMOWMPEHIMX POAYKTIB HEOPTaHIYHOTO CUHTE3Y, IKUM B YKpaiHi
BHPOOJISIOTH 32 CyJIb(PATHOKUCIIOTHOIO TEXHOJIOTIEI0, @ HAUMOLUIMPEHIIOI0 BUXiIHOI CHPOBUHOIO 1715 BUPOOHULITBA
nirmeHTHoro TiO2 e inlbMeHiTOBi KOHLIeHTpaTU. OCHOBHI 3aracu iIbMeHiITy 3ocepepKkeHi B GOpMi pyAHUX PO3CUIIIB
MasnumeBcpKoro ta Ipmancbekoro pogosuil. OfepskaHi 3 IUMX POLOBULL, i/IbMEHITOBI KOHLIEHTPATU BiiPI3HAIOTHCS
CBOIM MiHEpasoriYyHUM CKJIaJIOM i, BiIIOBiAHO, XiMiYHNMMU BJIaCTUBOCTSIMHU. Tak, HANIPUKJIAZ, IepepodKa

iTbMEHITOBMX KOHLEHTPATiB MasnneBChbKOro poJioBuUINa CyIb(PaTHOKMCIOTHUM CIIOCOO0M BUJIYyTOBYBAHHS, HaBiTh



IIpY BUKOPUCTAHHI Hal6/IbII «<KOPCTKUX» YMOB cyabdaTtusaii (2000C, 96 mac.% cynbdaTHa KUCI0TA), HE JO3BOJISIE
[IOBHICTIO pO3KPUBATH BUXIIHUI pyIHUY MaTepias (CTyIiHb BUJIy4YEeHHS TUTaHy He nepesuinye 50-60%). Lie, B cBoio
4yepry, MIpU3BOLUTE [0 BiTHOCHO HU3BKOTO CTYIIE€HSI BUKOPUCTAHHS CUPOBUHY, HAKOIIMYEHHIO [IPOMUCJIOBUX IIJIaMiB
Ta 3HMKEHHIO 3arajbHoi e(peKTUBHOCTI BUPOOHULITBA. OCHOBHOI IPUYMHOIO HU3BKOTO CTYIIEHS IEPEPOOKU
inbMeHiTy MannieBCbKOro pofoBHUIIA BBAXKAETHCSI BUCOKUH CTYIIiHb IOr0 3MiHHOCTI, 110 POOUTS iX MEHII
IPUIATHUMU IJ1s1 Cy1bGaTHOKUCIOTHOTO CIIOCO0Y BUPOOHUIITBA iOKCUY TUTaHY. OueBUAHO, 110 BUSBJIEHHS
IIPUYYH, SIKi OOYMOBJIIOIOTh HU3bKY PEAKLIMHY 3aTHICTb 3MiHEHOTO i7IbMEHITY, @ TaKO>K BU3HAUE€HHSI MOXKJIMBUX
crioco6iB iHTeHcupikanii mponecy #Oro xiMiYyHOTO PO3KIaIaHHS € aKTyaJIbHUMU 3a7]a4aMy, BUPIIEHHS SIKHX
IO3BOJIMTH MiTBUIIUTY CTYIiHb BUKOPHUCTAHHS CUPOBUHM, 3MEHIINTH COOiBAPTICTh MPOAYKILii, 2 TAKOXK KiJIbKiCThb
IIPOMUCJIOBUX BiIXO[IiB (32 paxyHOK II€EPEPOOKM PYTUJIi30BaHUX 11s1aMiB). [lucepratiiiiHa poboTa pucBsyeHa
TEOPETUYHOMY i EKCTIEPUMEHTATIBHOMY OOI'PYHTYBAHHIO 3aKOHOMIPHOCTE!N ITPOLLECY CYJIb(PATHOKUCIOTHOTO
BIJIYTOBYBaHHS TUTAHY i3 1/IbMEHITOBUX KOHLEHTPATIB MaunIeBCLKOro pOJOBULIA Ta BCTAHOBJIEHHIO TEXHOJIOTIYHO
IOLNbHUX YMOB iHTeHcUdiKalii npouecy ix XiMiuYHOro po3kjafaHHs Y BUPOOHULITBI IIrMEHTHOTO IOKCULY TUTAHY.
B po6orTi focnifkeHo KiHeTUKy npouecy cysbgaTusallii 3MiHEHOTO i7IbMEHITY Ta MOXJIMBICTb MOr0 iHTeHCcupikaii
TaKUMU Qi3UYHMMU METOJAMY, SIK MEXaHIYHA, TepMiYHa Ta YJIbTPA3ByKOBA aKTUBAllisl. B IKOCTi XiMiYHMX YMHHUKIB
BIUJIMBY Ha KiHETHUKY Ipolecy cyibdaTusalii po3risgany KOHIEeHTpaliio po34uHiB cyabdaTHOI KUCIOTY, i
I171a3MOXiMiYHY aKTMBALLil0 Ta BBEJIEHHS peareHTa-akTuBaTopa B peakuiiiHi cymiwi. Bnepie pospobeni
PeKoMeHpalji o0 ONTUMAJIbHUX YMOB Ta yIOCKOHAJIEHHS! IPOLIeCY BUJIYTOBYBAaHHS 3MiHEHOTO 1JIbMEHITY, a came
PEKOMEHI0BAaHO ITPOBOIUTHU JOATKOBY [1epepPOOKY PYTUIBMICHOTO LIJIaMy, OZIE€P>KaHOTr0 B IIpoLieci CcysibdaTu3arii
iTbMEHITOBOT'O KOHLIEHTpaTy. Po3pobiieHi pekomeHalii 11040 ONTUMaIbHUX YMOB Ta BIOCKOHAJIEHHS [IPOLEeCy
BUJIYTOBYBaHHSI JO3BOJIUJIU MICJIs PO3KPUTTSI CHPOBUHU 301/IBIIUTY CTYIiHb BUYTOBYBaHHS TUTAHY B PO34YMH JI0
95%, 110 B CBOIO Yepry, 3HaUHO 3HIDKY€ BiIXOAM BUPOOHULTBA AiOKCULY TUTAHY Ta 3MEHIIye COOiBapTiCTh 10r0

BUPOOHUIITBA.

2. Pigment titanium dioxide is one of the most common products of inorganic synthesis. In Ukraine, pigment
titanium dioxide is produced by the sulfate acid leaching method, and the most common raw material for the
production of pigment TiO2 is ilmenite concentrates. The main reserves of ilmenite are presented in the form of
ore of Malyshevske and Irshanske deposits. The ilmenite concentrates obtained from these deposits differ in its
mineralogical composition and, accordingly, in its chemical properties. For example, processing of ilmenite
concentrates of the Malyshevske deposit by sulfate acid leaching method, even when using the "hardest"
conditions of sulfatization (200°C, 96 wt.% sulfuric acid), does not allow to process the source ore material
completely (a titanium leaching degree does not exceed 50-60%). This result, in turn, leads to relatively low the
using degree of raw materials, accumulation of industrial sludge and reduced overall production efficiency. The
main reason for the low degree of ilmenite processing from the Malyshevske deposit is considered to be the high
degree of its alteration. The change in the chemical composition of ilmenites makes them less suitable for the
sulfuric acid method of titanium dioxide production. Obviously, identifying the causes of low reactivity of altered
ilmenite, as well as identifying the possible ways to intensify the process of its chemical decomposition are actual
tasks. The solution to these tasks will lead to increase the using degree of raw materials, reduce production costs,
and industrial waste (due to sludge processing). The dissertation is devoted to the theoretical and experimental
substantiation of regularities of the sulfuric acid leaching process of titanium from ilmenite concentrates from
Malyshevske deposit and the founding of technologically expedient conditions of process intensification of its
chemical decomposition in the production of pigment titanium dioxide. As is known, intensification methods of
chemical-technological processes can be divided into physical and chemical. The kinetics of the sulfatization
process of altered ilmenite and the possibility of its intensification by such physical methods as mechanical,
thermal and ultrasonic activation are studied. The concentration of sulfuric acid solutions, its plasma-chemical
activation and the adding of the activator-reactant into the reaction mixtures were considered as chemical factors
influencing the kinetics of the sulfatization process. For the first time, recommendations have been developed to
optimal conditions and improvement of the leaching process of altered ilmenite. It is recommended to carry out
additional processing of rutile-containing sludge which was got in the sulfatization process of ilmenite



concentrate. The developed recommendations on optimal conditions and improvement allowed to increase the
leaching degree of titanium in solution to 95% after processing the raw material, which in turn significantly
reduces titanium dioxide production waste and reduces its production cost.
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