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Background and approaches

Objectives Approaches
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WhyVanadium?

Jarnets metallurgi: from 0.29 %to 0.75%V improving the yield strength by 44 %
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Vanadium Sources and Production

Presemnt Production
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V 1T animportant metal for the EU
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Economic importance

EU V (FeV, V205) = 10 000 tons; altaw materials imported!!!!!
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Do we haveV-resourcesin EU?

Primary source

Primary
Titaniferrous oremines
~1%V

Reductant N 60
Slag addmvejl V-slag, >10%V

(by pmdmt to steel)

Hot metal
\E o me a—}To the steel shop
04 1.2%V

Ore reduction unit V-recovery unit

» V-products
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Secondarysources

SSAB,
EMEA

Iron ore pellets (cont. V)

Coke RCC\'Cling Disposal
Limestone P 200 000t steel slag
Bt cont. 6 000 t of V
Oxygen Steel'slag Potential raw
Scrap 400 kt material for
% Slag additives >3%V V-production
Etc. J
Blast furnace HOt metal » Crude steel
slag (>4%L Steol (low C, P)
Blast 0.4%V, 0.035%P)
converter
furnace
Ni, Mo, Co

Catalysts ——

——— VOx-ALO:s slag
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Background, Reduction trials to obtain a high \Vpig iron

Fetot Vtot MgO Al 203 S|02 P205 CaO TiO 2 MnO
Concentrate 62.2 | 0.84 | 0.67 1.11 3.03 | 0.003| 1.10 7.19 0.23

U Ore concentrate+ 20 % V-rich (2-3%V) steel slag (SSAB)
U 39.5 tonnes ohot metal was produced containindl.86%V
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Background, V-slag produced fromthe obtained high
V pig iron

U The hot metal produced in the 8
DC campaign was oxidized
using MEFOS 6 tonnes
converter

U The V-slagwas composed of
16.820.1% V, 0.0140.028% P,
5-6% MnO, less than 18% SiO
and 2430% Fetot

MKOy - MEFOS
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Standard routes for production of V-products from ore
concentrate directly, from V-slag and secondary sources

Semi steel<— Fe-extraction [~

(0.5-1.0% V)

\%
V-slag (>10% V)
(by-product to steel) Secondary V-sources
v (ash, spent catalysts etc.)

Grinding/Fe-sep.

MKOy - GTK

Alkali leaching Salt roasting Acid leaching
y
Water/alkali Leachablesodium
/acid leaching vahadates

Solvent purification
-solvent extraction

-ion exchange

k
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V20s-precipitation

!

Vanadium oxide products
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High T roasting and leaching of V slag

=>Conventional low T processing was found not suitable for
V-slag with very high V content

A Development of a new salt roasting techniquie HIGH T
ROASTING

A Optimization of leaching procedure, e.g. time, pH,
temperature, particle sizeetc.
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Krista Pussinen, GTK Mintec Outokumpu Finland

Leaching

Resultsof leachingtestsgaveevidenceof succesfulvanadium
‘ extraction Thehighestvanadiunrecoverywas97 %
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