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2. Obtaining of vanadium compounds from spent catalysts of sulfuric acid production

Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYEHO AOCiI)KEHHIO IPOLieCiB KOMIIJIEKCHOI [1epepoOKy BilIpallbOBaHUX
BaHaJieBUx Kartasnizatopis (BBK) Bupo6HuITBa cipuaHOi KUCIOTU. PO3I/ISIHYTO Qi3NKO-XiMidHi 3aKOHOMIPHOCTI
IpolieciB BUIYrOByBaHHS BaHailo po3urHamu H2504 3 BBK npu gomasansi H202, SO2 Ta 6€3 BHECEHHS
IIOOATKOBUX peareHTiB. [TokasaHo, 110 BifHOBHE BUYroByBaHHS 3 SO2 103BOJISIE NOCIITHU K KiJIbKiCHOTO
BIWJIYYEHHS BaHAI0, TaK i 3H>KEHHS BMICTY JOMIIIOK apCEHY B OCHOBI KaTtasidaTopa 1o piBHiB ['IK npu T:P=21:3. ¥
nianazoHi pH=0,70-1,75, BMKiCTh BUIYyTOBYBaHHS BU3HAYa€ThCs NU(PYy3i€lo iOHIB rifporeHy Ta BaHaAUJy, 3riJHO 3
mogesno Kinernynoi ko = 1/5(1-0)-5/3-1/4(1-n0)-4 /3+1/20. [JocnimkeHo NpoLecy OCaKEHHs TOMILIOK apCeHy i
dbepymy B cymimi manopozunHHux FeAsO4 ta Fe(OH)3. [TokazaHo, 1o HelTpasisallis BalTHOM CipuaHOKUCJINX



po3zumHiB BaHafio(V) 1o pH=8-9 B npucyTHOCTI Cy/b(arTiB JIy>KHUX METaJiB HE IPU3BOIUTD 10 OCA/I’KEHHSI
BaHAJATIB KaJlbllilo. Bu3Ha4eHo KiHeTU4YHi IapameTpu OKUCHEHHs BaHaAio(IV) KuCHeM y po34rHaxX BUTYTOBYBaHHSI.
[Npu nigTpumanHi pH=8-10 BariHOM, 3a7MIIKOBUIA BMICT apceHy i pepymy B po3unHax He nepesuuye 0,1 mr/im. 3
ounueHux po3unHiB KVO3 i K2SO4 BaHazieBi MpoAyKTH 6YJI0 OCAIPKEHO Y BUTJISI MAJIOPO3UNHHUX BaHAAATY
KaJIbllilo, BaHa[IaTy aMOHiI0, CIIOJIYK TiipaToOBaHOrO IIEHTAOKCU Iy BaHaT 0. KOHLIeHTpaTy BaHaaTy KaJbliiio 6ysi0
BHUKOPHUCTAHO /J1s1 oTpuMaHHs pepoBaHazio (50PBxa0,3) B HaniBpomucioBoMy Maciutabi. Ha nigcrasi nposeneHux
IOCTiIKeHb PO3PO6JIEHO IPUHLIMIIOBY TEXHOJIOTIYHY CXEMY KOMILJIEKCHOI nepepo6ku BBK konBepcii SO2 3
OTPUMAaHHSM JIiaTOMIiTy, BaHaJaTy KaJbliilo i cynbdaTy Kajilo, JOMIIIKM apCeHy KOHLEHTPYIOThCS Y IPUAATHUN NS
3axopoHeHHs FeAsO4.

2. The dissertation is devoted to research of processes of complex processing of the spent vanadium catalysts
(SVC) of sulfuric acid production. Physicochemical regularities of vanadium leaching processes with H2SO4
solutions from SVC with addition of H202, SO2 and without introduction of additional reagents are considered. It
is shown that reductive leaching with SO2 allows to achieve quantitative extraction of vanadium and reduction of
the arsenic impurities content in the catalyst base to the MPC levels at S:L>1:3. In the range of pH=0,70-1,75, the
leaching rate is determined by the diffusion of hydrogen and vanadyl ions, according to the kinetic model ko =
1/5(1-0)-5/3-1/4(1-n)-4/3+1/20. The processes of precipitation of arsenic and iron impurities in a mixture of
sparingly soluble FeAsO4 and Fe(OH)3 have been studied. It is shown that neutralization of vanadium(V) sulfate
solutions to pH=8-9 in the presence of alkali metal sulfates by lime does not lead to precipitation of calcium
vanadates. The kinetic parameters of oxidation of vanadium(IV) by oxygen in leaching solutions were determined.
When maintaining the pH=8-10 with lime, the residual content of arsenic and iron in the solutions does not exceed
0,1 mg/1. From purified solutions of KVO3 and K2S0O4, vanadium products were precipitated in the form of
sparingly soluble calcium vanadate, ammonium vanadate, hydrated vanadium pentoxide compounds. Calcium
vanadate concentrates were used to produce ferrovanadium (50®Bn0,3) on a semi-industrial scale. On the basis of
the researches the basic technological scheme of complex processing of SVC of SO2 conversion with obtaining of
diatomite, calcium vanadate and potassium sulfate is developed, impurity of arsenic is concentrated in suitable for
waste disposal FeAsO4.
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