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[Tpu moxbope kKaTnoHa-MHIUKATOPA U PACTBOPHUTENS ObLIa MPOBEJCHA CEPHsl IKC-
MIPECCHBIX OMBITOB, 3aKJII0YAIOMIAsICs B (poTorpadipoBaHNU BUAIIBI C PA3ICTUBIINMUCS
dazamu Ha Oenom ¢one. [pelid HBETHOCTH KOHTPOJIUPOBAIU MO 00pa3IoBOMY I1a0-
JIOHY.

WNuankaTopsl BEIOMpAd TaKUM 00pa3oM, YT0OObI HHTEHCUBHOCTh OKPAaCKH OpPraHu-
yeckoil (ha3wl coieprkaliero aHnaauTa Obuia Beiiie, yeM y ¢ona. Haubonee ynosierso-
PUTETBHBIM PE3yJIbTaTaM COOTBETCTBOBAIN AypaMuH, AKPUIUHOBBIN JKeNThIH, DyK-
CHH KHUCIIBIU ¢ 1,2-AuXJIOp3TaHOM KaK pacTBOPUTEIIEM.

OToOpaHHbBIe MHAMKATOPHI W PACTBOPUTENH OBLIM MCIOIB30BaHBI JJISI CO3JAHUS
METOIMKHA KOJTUYECTBEHHOTO aHanu3a. B pamkax JaHHOW METONWKH ObLia MPUTOTOB-
JIeHa cepHsl pAaCTBOPOB C M3BECTHBIM KOJMYECTBOM aHAIUTA M CHATHI CIIeKTPHI. [1o mo-
JY4YEHHBIM JaHHBIM MOCTPOCHA TPAyHPOBOYHAS 3aBUCUMOCTD U ONIPEICIIEHBI METPO-
JIOTUYECKHUE XapaKTePUCTUKH.
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Usually hydrometallurgical recycling of «poor» (<5 wt. %) vanadium slags, ashes of TPP,
brown coal, oil sludge supposes acidic leaching. In the process of acidic leaching a lot of
impurities of metals go into solution together with vanadium. So the present work is devoted
to the study of processes of the selective leaching vanadium from slag and precipitation of
vanadium compounds from the acidic leaching solution.

Vanadium is produced by blast melting of titanomagnetites. The first stage of this
process is producing of vanadium cast iron. The cast iron is blown in the converter and
get steel and vanadium slag containing up to 30 wt.% of vanadium pentoxide. This slag
use for manufacturing of pure vanadium pentoxide with one of the well-known tech-
nology [1]. After the second purge blast iron in converter with adding of limestone is
formed steel and «poor» vanadium slag. Now days the «poor» vanadium slag pollute
the environment and there are no methods for it recycling.

Slag is the multiphase and multicomponent system, consist of the composite oxides
of Ca, Mg, Ti, Fe, Al, Si. From the ratio of peak intensity on diffractogram, measured
by the Bruker D8 Advance, follows that slag consist of phases rel. %: 22,12 — Fe,9504;
21,72 — Caz((Fel,724Alo’276)05); 16,51 — Caz(SiO4); 14,66 — CaMg2F616027; 13,82 —
C314Mg2(SiO4)g; 11,15 — Mg(Mgo’926Tio’o74)(Mg0,074Ti0,926)O4. The method of X—Ray
diffraction can’t determine the vanadium because it concentration is 1,87 wt.% and it’s
distributed inside the phases in various oxidation states +3,+4,+5. Existence in the slag
vanadium in oxidation states +3, +4 and calcium (29,5 wt.%) determine our choice the
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sulfuric acid instead of the alkali and soda for leaching of vanadium. The best rate of
leaching 98,15 % were achieved under the follow conditions: 1:15 of liquid-solid ratio,
temperature 298 K, 55 g/L sulfuric acid, 8 g/L hydrogen peroxide, 700 r/min stirring
velocity, 150 min leaching time. The interesting feature of the leaching of vanadium
with sulfuric acid and hydrogen peroxide is decrease rate of leaching with increase of
temperature. Compositions of slag and solution after leaching are shown in table 1.

Compositions of slag and solution after leaching

Element Y 1:14 Fe |Mg | Ca| Al | S |cr| Si|Ti|pH
«poor» vanadium | 1,8 | 1, | 26, 29, 1 1,3 10,1 | 0,2 i
slag, wt. % 71515 7,1 5 4 0 3 474108
Leaching solution, | 1,1 | 0, | 3,7 193 04104112 0,0 0.17 0,0 2,5
g/L 2 12| 3 ’ 7 8 3 7 ’ 7 6

Precipitation of vanadium from solution was performed by thermohydrolysis at pH
1,6 and 2,6, at a temperature 363 K. The sediment obtained at pH 1,6 contained a mix-
ture of vanadates and vanadium acid. After filtration, washing and annealing at 873K
was obtained the vanadium containing product of the following phase composition
wt. %: V205 —46,9; CaSO;4- 21,5; TiO;, — 22,8; Fea(V4013) — 8,8. Rate of deposition at
the initial concentration of vanadium 2 g/L. was 80,0 wt.%. At pH=2,6 the sediment
was the mixture of vanadates. After filtration, washing and annealing at 873K was ob-
tained the vanadium containing product containing predominantly: CaMgV,0s,
Ca,yV,07, rate of deposition was 98,21 wt.%.

Both vanadium containing product can be used for obtaining pure vanadium pent-
oxide by recrystallization in alkaline medium [2].

Analysis of phase composition of slag was made on the equipments of CCU «Ural-
M» IMET UB RAS
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