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TITANIUM POTENTIAL OF UKRAINE AS A CONSTITUENT
OF DEVELOPMENT STRATEGY
FOR RAW MATERIAL BASE OF EUROPE

Information on resource base and world reserves of titanium raw material is given.
Chemical composition of main ore minerals from some of deposits of Ukraine and Norway
is characterized. Data of ilmenite concentrates parameters obtained from raw material
taken from placer and primary deposits of several countries-producers of titanium prod-
ucts is analyzed. Leading role of Ukraine resource potential for the development of titani-

um industry in Europe is shown.

Sustainable development of titanium resource
base is being materialized in the world during re-
cent years; it is conditioned by rise in demand of
pigmental dioxide of titanium and titaniferous
slag (initial material for titanium production). It
determines the necessity for production and
treatment of complex vanadium-phosphor-
titanium ores.

There are more than three hundred commercial
titanium deposits in the world. Approximately
seventy of them (69% of world reserves of TiO»)
have magmatic origin which means that they are
represented by ledge ores. 11,5% of world re-
serves of TiO; refer to hypergene deposits, 19,5%
are connected with placers.

Major European deposits of titanium are con-
centrated in Ukraine and Norway. Minor deposits
occur in Italy, Finland, Poland and Russia [1].

Raw material base of Norway titanium is rep-
resented by exclusively magmatic formations of
the anorthosite province of Rogaland. Its most
famous deposit is the Tellnes one. Reserves of
TiO; in its ilmenite ores amount to 37,0 million
tons, the resource base is 60,0 million tons [6].
The deposit is located in the central part of anor-
thosite massif Ana-Sira situated in southern part
of Rogaland province (Fig. 1). Titanium ores are

represented by norites and jotunites (kalifeldspath
norites) having average TiO, content 12,6 mas.%,
P,Os content is 0,4 mas.% [6].

Titanium potential of Ukraine is represented
by deposits of three commercial geological types
[3,6,7,9].

1. Placer deposits of complex rutile-zircon-
ilmenite ores (reserves of ilmenite TiO, make up
5,9 million tons, resource base is 13,0 million
tones; rutile TiO, amounts to 2,5 million tons, the
base is 2,5 million tons). These deposits are being
exploited (Fig. 2).

2. Magmatic deposits of complex apatite-
ilmenite,  apatite-titanium-magnetite,  apatite-
ilmenite-titanium-magnetite ores in basites and
hyperbasites (gabbro, gabbro-norites, pyroxenites,
peridotites) — reserves of TiO,, that is connected
with ilmenite+titanium-magnetite, amount to 39,5
million tons, the base is 77,9 million tons.

3. Hypergene deposits, the crust of weathering
of magmatic titanium-containing rocks (reserves
of ilmenite TiO, make up 130,1 million tons).

Thus, the biggest outlooks for titanium sector
development in Europe should be connected with
magmatic (primary) deposits of Ukraine. Their
occur in Zhytomyr and Cherkasy oblasts
(Korostenskyi and Korsun-Novomyrgorodskyi

Feonoro-miHepanoriyHum BicHUK KpMBOpPI3bKOro HalioHaAbHOro yHiBepcuteTy.— Ne 1-2 (29-30).- 2013 p. 49



Titanium potential of Ukraine as a constituent of development strategy for raw material base of Europe

plutons). There are three mineral varieties of ores  posits as well as Penizevitskyi mineral occur-

from these deposits, they are [2]: rence);

1) apatite-titanium-magnetite-ilmenite  one 3) apatite-ilmenite-titanium-magnetite-
(Fedorivske, Paromivske, Torchynske and other ulvospinel (Kropyvnyanske deposit).
deposits);

2) apatite-ilmenite (Stremygorodske, Davyd-
kivske, Vydyborzke, Nosachivske and other de-
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Fig. 1. Schematic geological map of Tellnes ilmenite deposit [8].

Ore bodies of Fedorivske deposit of primary resented by gabbro and gabbro-peridotites. Aver-
apatite-titanium-magnetite-ilmenite ores are rep- age content of TiO, makes up 7,5 mas.%, that of
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P,0s is 3,8 mas.%. Ore containing rocks of Stre-
mygorodske deposit are peridotites, troctolites,
olivine gabbro, gabbro-monzonites, gabbro-
pegmatites. They are all mineral-technological
varieties of primary apatite-ilmenite ores. Their
average content of TiO; is 6,1 mas.%, that of P,Os

deposit of apatite-ilmenite ores within Korsun-
Novomyrgorodskyi pluton. It is composed of
gabbro-norites, gabbro-anorthosites and anortho-
sites. Average content of TiO; in ores makes up
21,9 mas.%, P>Os is 1,0 mas.% [4].
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Fig. 2. Scheme of titanium placer and primary deposits localization in Ukraine titanium sub

province [9].

Kropyvnyanske deposit of apatite-ilmenite-
titanium-magnetite-ulvospinel ores is located in
the central part of Volodarsk-Volynskyi anotho-
site massif of Korostenskyi pluton. Phosphor-
titanium ores of the deposit are connected with
gabbro, melanocratic gabbro, gabbro-peridotites
and peridotites. Average content of TiO in ore

gabbroides is 7,8 mas.%, that of P,Os makes up
3,2 mas.%.

Apart from titanium and phosphor ores from
mentioned deposits of Ukraine contain also V, Sc,
Cr, Co, Ni, Zr, Cu, Zn, Nb, Sr.

[Imenite is a major titanium containing mineral
of Ukraine deposits. Comparing to Norway de-
posits it is more titaniferous, especially that of
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Nosachivske deposit (Table 1). This is condi-
tioned by almost total absence of hematite minale
in ilmenite from Ukrainian deposits, when Nor-

way deposits ilmenite has Fe>O3 content between
10 and 15 mas.% [4].

Table 1.
Chemical composition of ilmenite and titanium-magnetite
of phosphor-titanium ores from Ukraine and Norway
Korsun- .
Compo- Korostenskyi pluton Novomirgorodskyi AI\IIII:-SSSiI:a
nents pluton
Fedorivske Stremygorodske Kropyvnyanske Nosachivske Tellnes
ilmenite
SiO2 1,26 0,83 1,30 0,80 0,21
TiO2 48,42 49,52 48,10 50,10 46,57
Al2Os 0,74 0,31 0,37 0,40 0,05
Fe203 2,2 5,98 3,70 3,10 12,58
FeO 43,5 41,33 42,20 40,67 35,77
MnO 0,49 0,50 0,47 0,02 0,28
MgO 1,15 0,87 1,50 0,70 3,41
Ca0 — 0,03 0,32 0,13 -
Cr203 0,02 0,06 0,08 0,04 0,11
V205 0,23 0,15 0,14 0,00 0,25
P20s 0,09 0,19 0,38 0,01 0,30
titanium-magnetite
SiO2 4,47 — 1,04 — —
TiO2 16,52 - 22,40 — —
Al203 3,67 - 0,97 — —
Fe203 25,81 - 23,10 — —
FeO 44,82 — 45,70 — —
MnO 0,27 — 0,42 — —
MgO 1,20 - 3,40 - -
Ca0 0,88 — 0,26 — —
Na20 0,25 - 0,08 — —
K20 0,05 - 0,03 - —
Cr203 0,08 — 0,04 - -
V205 1,24 - 0,52 — —
P20s 0,47 - 0,51 — —
S 0,09 - 1,20 — -
LOI 2,78 — 0,12 — —
Fetotal 67,08 — 52,72 - -

Titanium-magnetite is the second titanium
containing mineral from magmatic deposits, but
its abundance and contrast physical properties
(high magnetic susceptibility) allow considering it
as an important addition to ilmenite raw material.
Besides, higher concentrations of vanadium are
particularly specific for manifestations of Ukrain-
ian titanium-magnetite

In case of subsequent impoverishment of im-
portant reserves of placer deposits and of growth
in demand for titanium raw material, small placers
will be taken into production. It will increase var-
iability of granulometric, chemical and other pa-

rameters of initial titanium raw material, will re-
quest constant correction of processing technolo-
gy. Mining primary deposits having bigger re-
serves of TiO, and more stable technological ore
parameters will decrease expenses on resetting
beneficiation schemes. Additional reason for tak-
ing primary titanium raw material of Ukraine into
processing is high titanium content in ilmenite
what influences positively the quality of ilmenite
concentrates (table 2).

Thus, taking into consideration the fact that
main part of titanium raw material reserves of
Ukraine are connected with primary deposits, the
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task of accelerated preparation of magmatic tita-
nium deposits to extraction is of primary im-
portance not only for Ukraine, but for Europe as

well, especially for countries-producers of titani-
um products.

Table 2.
Average content of chemical components (mas. %) in ilmenite concentrates
from deposits of different countries [5]
Chemical components
Countries o) Q Q S Q o S 9:' Q 9': 6;’ *
= L e (7] = o = < o > o
Norway 44,96™ | 34,43 |12,60| 3,84 [ 0,37] 0,00 | 3,59 | 0,00 0,01 0,18 0,02 10,00
Ukraine 67,33* 1,00 | 25,07 | 1,04 | 0,78 | 1,45 | 0,24 1,97 0,81 0,17 0,13 | 0,02
50,65* 3,47 |42,60| 0,91 |0,19| 0,21 | 1,05 0,37 0,06 0,07 0,16 | 0,26
Canada 41,95 | 29,30 (18,61 | 2,56 [ 0,10| 0,40 | 4,30 | 2,40 0,20 0,18 0,00 |0,00
India 62,45" | 10,06 | 25,77 | 0,74 |0,49| 0,00 | 0,00 | 0,00 0,08 0,21 0,20 0,00
China 47,53 | 34,99 | 5,74 | 2,98 [ 0,62 ] 1,30 | 5,30 | 1,22 0,05 0,09 0,01 ]0,16

* — Concentrates from placer deposit ores; ** — concentrates from primary deposit ores.
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XAPATOHOB B.M. TutaHoBui noTeHuian YKpaiHu — cknagoBa cTparerii po3BUTKY

CUpPOBUHHOI 6a3n €Bponu.

Peztome. [Ipomseom ocmanHix poxie 6i06y6acmvcsi CManuili po3eumox pecypchoi basu mumanosoi
cuposunu ceimy, wjo 00yMOBIIOE HeobXIOHICMb 30iMbUeHHS BUOOOYMKY ma nepepooKu KOMNIEKCHUX
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sanaoiti-ghocop-mumanosux i pocop-mumarnosux pyo. Bcvoeo 6 ceimi 6idomi nonad mpucma npo-
mucnosux poooguuy mumary. bausexo cimoecsimu 3 Hux (69% 6i0 ceimosux 3anacie TiOz), gionocamuvcs
00 MA2MAMUYHUX 30 NOXOOJICEHHAM, 3 2inepeeHHUMU pooosuwamu nos’szano 11,5% ceimosux 3anacis
TiO:, 3 pozcunnumu — 19,5%. OcrosHi eéponelicbki podosuwia mumary 30cepeddiceri ¢ Hopeezii il Y-
paini. Hesnauni 3a 3anacamu pooosuwa éioomi 6 Imanii, @innandii, Ionvwi, Pociticekit @edepayii.

Cuposunna 6aza mumany Hopeezii npedcmasiena maemamuyHumu ymeopenHaMu aHopmo3umosoi
opmayii. Haitbinew sioome podosuwe Teannec, sanacu TiO; 6 11020 INbMEHIMOBUX PYyOax CKIA0AOMb
37,0 man. m., 6aza pecypcie — 60,0 man. m. Pooosuwe posmauiosane 6 yeHmpaibHill 4acmuHi aHopmo-
3umoeoeo macugy Ana-Cipa, saxuil 3aiumae nigoenny uacmuny nposinyii Pocarand. Tumanosi pyou
npeocmasieni Hopumamuy U Katiunamosumu Hopumamu 3 cepeouim emicmom 1i0 12,6 mac.%, P20s —
0,4 mac.%.

Tumanosuti nomenyian Ykpainu npeocmagnenuti pooosuwamu mpbox 2e0a020-NPoMUCTOBUX MUNIG:
1) poszcunui podosuuia KOMNIEKCHUX PYMUNL-YUPKOH-ITbMEHIMOogux pyo (3anacu inbmenimosozo TiO» —
5,9 man. m., 6aza pecypcie — 13,0 man. m.; pymunogoco TiO> — 2,5 man. m., 6aza — 2,5 man. m.), ki €
00’ eKmamu Ccy4yacHoi po3pooKy Mumano8oi CUposunu; 2) mMazmamuyni pooosuuja KOMNIEKCHUX ana-
MUm-itbMeHimosuUx, anamum-mumanoMazHeMmumosux, Anamum-iibMeHim-mumaHoMazHemumo8ux pyo
y basumax i cinepbazumax (2abpo, eabpo-nopumu, nipokcenimu, nepudomumu) — 3zanacu TiO:,
nO8’SA3aH020 3 LIbMEHIMOM + MmumarHomazHemumom, 39,5 min. m., 6aza — 77,9 man. m; 3) einepeeni
PooosuUaA — KOPA BUBIMPIOBAHHS MACMAMUYHUX TMUMAH-6MICHUX NOPIO; 3anacu ibMeHimo8020 OioK-
cuoy TiO; — 130,1 muc. m.

Taxum uunom, HaUOILWT NEPCREKMUBU PO3GUMKY MUMAHOB020 MIHEPATLHO-CUPOBUHHO20 CEKMOPY
€sponu cnio nog’azyeamu 3 mazmamuyHumu (Kopinuumu) podosuwamu Yrpainu. OcHoeni niowi ix
nowupenns — Xumomupcoka 1 Yeprkacvka obracmi (8ionosiono, Kopocmencoxuii i Kopcyno-
Hosomupeopoocoruti niymonu). Bioomi mpu minepanbhux piznosuou pyo yux pooosuw: 1) anamum-
mumanomacHemum-itomenimosi (pooosuwa Pedopiscore, Ilapomiecvke, Topuuncovke ma in.); 2) ana-
mum-inemenimosi (podosuwa Cmpemucopodcwvke, /lasuoxiscoke, Buoubopsvie, Hocauiscoke ma in., a
maxkooic Tlenizesuyvkuil pyoonposs); 3) anamum-itbMeHim-mumanomashemum-yiveouninenesi (Kpo-
NUBHAHCHKE POOOsULe).

Pyoni mina ®@eoopiecbkoco pooosuwya KOPIHHUX aAnamum-mumanoMAacHemum-iibMeHimosux pyo
cxknadaiomo 2abpo i eabpo-nepuoomumu. Cepeoniti emicm y ix ckiaodi TiO» 7,5 mac.%, P.Os — 3,8
mac.%. Pyooemicui nopoou Cmpemucopodcbkozo pooosuuid — nepudomumu, mpoKmoaimu, Oai6iHO6I
2abpo, 2abpo-mMoHyoHimu, 2abpo-neemamumu. Bci 60HU € MIHepano20-mexHoI0IYHUMU PI3HOBUOAMU
Kopinuux anamum-inomenimosux pyo. Cepeownitl emicm TiO; 6 ix ckradi cmanogums 6,1 mac.%, P20s —
2,4 mac.%. Haubinbw nepcnexmusne pooosuwe anamum-iibmenimosux pyo y medxcax Kopcymo-
Hosomupzopodcwvrozo naymony — Hocauiscoke. Hozo cknadaroms 2abpo-nopumu, 2abpo-aHopmo3umi
. anopmoszumu. Cepeoniti emicm TiO; 6 cknaoi pyo 21,9 mac.%, P>Os — 1,0 mac.%. Kponusnsancoke
pooosue anamum-iibMeHim-mumaHoOMAazHemum-yib80Uninenesux pyo po3mauio8ane 8 YeHmpaibHill
yacmuni Bonodapcvk-Bonuncvkozo anopmosumosoeo macugy Kopocmencvkozo naymony. @ocghop-
MUmMarosi pyou pooosuya nog’a3ami 3 2abpo, MeiaHoKpamosuMu 2aopo, eabpo-nepuoomumamu i ne-
puoomumamu. Cepeoniti suicm TiO; 6 cknadi pyonux 2abpoiois 7,8 mac. %, P>Os — 3,2 mac. %.

Pyou nazeanux pooosuwy Yxpainu xpim mumany i pocgopy micmamo maxooic V, Sc, Cr, Co, Ni, Zr,
Cu, Zn, Nb, Sr.

Invmenim — conosnutl muman-emicuuil Minepan pooosuwy Yxpainu. B nopieusuHi 3 HOpEe3bKuM GiH
Oinbut mumanonocuuil (ocobauso ye cmocyemocs Hocauiecokoeo pooosuwa), wo obymosnene maiiice
NOBHOW GIOCYMHICMIO 2EMAMUMOBO20 MIHANLY 8 U020 CKAAOI, MOJi AK V CKAAOI bMeHIm) HOPEE3bKUX
pooosuwy emicm Fex0z xonusaemocs 6i0 10 0o 15 mac.%. Tumanomacnemum — Opyeutl 3a 8MiCmom
Mumany MiHepanl MazmMamuyHux pooosuly, npome 1020 3HAUHE NOUWUPEHH: Ui KOHMPAcmHi hi3uyHi
61ACMUBOCI (8UCOKA MACHIMHA CNPUTIHAMAUBICINL) 00380ISIOMb B8AdCAMU 11020 CYMMEGUM 000am-
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KOM 00 itbMeHimosoi cuposunu. Kpiv mozo, came 0ns nposgie mumanomachemumy Ykpaini xapaxme-
PHI nidguueri KoHyeHmpayii 6anadio.

3a ymoe nocmyno6ozo 30i0HeHHA 3HAUHUX 30 3ANACAMU PO3CURHUX POOOBUWY | 3POCNAHHA NONUNY
HA MUMAanos8y CUposury, 00 nepepodxu 6yodyme 3anyuamucs Opioni pozcunu. Lle cnpuuunumo niogu-
WleHH sl 8aPIAMUBHOCI 2PAHYIOMEMPUYHO20, XIMIYHO20 CKAAOY Md THUUX NOKA3HUKIE 8UXIOHOI muma-
HOBOI' cuposunu, sumazamume NOCMIHO20 Kope2ysanus mexnonoz2iu ii nepepooku. Pozpobxa e kopin-
HUX pooosuy, SKI maiomo sHauno oinvwi 3anacu TiO> i 6inbuw cmabinbhi MexHoI02iuHI NOKAZHUKU PYO,
SMEHWUMb BUMPAU HA NEPEHANAL00ICEHHS cXem 30azaueHHs. [{o00amKosuM apeyMeHmoM Ha KOPUCTb
3anyyents 00 nepepooKu KOPIHHOI MUmManos8oi cuposunu Yxpainu € nioguuena mumaHoHOCHICMb Llb-
MEHIMY, Wo NO3UMUEHO BNAUBAE HA AKICMb IIbMEHIMOBUX KOHYEHMPAMIE.

Bpaxosyouu, wo ocnoena uacmuna 3anacie mumanogoi cuposunu Ykpainu nog’a3ana 3 KOpiHHUMU
pooosuwamu, 3a40a4a NPUCKOPEHOL Ni020MOBKU MACMAMUYHUX POO0SULY MUMAHY 00 Ppo3poOKU Habyseae
nepuioyepe08020 3HayeHHsa He auwe 01 Yrpainu, a i 011 €8ponu, 0cobauso 05 Kpait — upoOHUKIE
MUmMaHo80i NPOOYKYIi.

Karo4oBi c1oBa: THTaHOBI PyAH, LIBMEHIT, THTAHOMArHETUT, XIMIYHUH CKJIaJl TUTAHOBUX PYIl, Ma-
TMaTUYHI POJOBHUINA TUTAHY, Y KPaiHCHKHIA IITUT.

XAPUATOHOB B.H. TutaHoBbIN noTeHuuan YKpanHbl — COCTaBHas cTpaTermm pasBu-
TuA cbipbeBon 6a3sbl EBponbl.

Peztome. [lepcnexmusvi pazeumus mumarnogozo cekmopa Eeponvl céazanvl ¢ KOpeHHbIMU Mecmo-
poarcoenusmu Kopocmenvckoeo u Kopcyno-Hogomupeopoockozo niymonos, pacnonodicentuvix 8 cegep-
HOU U YeHMPAaIbHOU Yyacmsax Yxpaunckoeo wuma. Pyovl amux mecmoposicoenuii a61s10mes ucmouHu-
xom mumana u gocgopa, a maxxce V, Sc, Cr, Co, Ni, Zr, Cu, Zn, Nb, Sr. Onu 6onee 00HOpoOHbl nO
MUHEPANOSUYECKUM, XUMUYECKUM U OpYyeUM NOKA3AMENSIM 8 CPAGHEHUU ¢ PYOaMU PACCHINHBIX MECmo-
pooicoenutl. Imo cooeticmgyem 0OOabUEU CMAOUTBHOCIU MEXHONO0SUYECKUX DENCUMO8 0bocaueHus
Pyo.

KaroueBrble ¢jI0Ba: THTAHOBBIC PY/Ibl, HWIIBMEHHUT, TATAHOMArHETUT, XUMUYECKHI COCTaB TUTAHOBBIX
Py, MarMaTHYECKUE MECTOPOXK/ICHUSI TUTaHA, Y KPAMHCKHM TIIHT.

KHARYTONOV V.M. Titanium potential of Ukraine as a constituent of development
strategy for raw material base of Europe.

Summary. Outlook for development of titanium sector in Europe is connected with primary deposits
of Korostenskyi and Korsun-Novomyrgorodskyi plutons, located at the north and central parts of the
Ukrainian Shield. Ores from these deposits serve a source of titanium and phosphor, as well as of V, Sc,
Cr, Co, Ni, Zr, Cu, Zn, Nb, Sr. They are more homogeneous after their mineralogical, chemical and
other indexes comparing to ores from placer deposits. This contributes to better stability of technologi-
cal mode of ore processing.

Key words: titanic ore, ilmenite, titanum-magnetite, chemical composition of titanic ores, magmatic
deposits of titanium, the Ukrainian Shield.
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