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Table 1 Main compositon of steel slag bearing vanadium
CaO SiOz; MgO ALO3; MnO V05 FeO P S
4048 11.27 832 452 272 394 21.06 0.546 0.244
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Fig.1 Process of single slag return method

ERNETEHENSERS, EREMEY,
HERET RE, WERET ML, &
ERE. —HREEFHREFERASRE, A
B 7E 80% LA b 123k T A B [ Wi i SR
HEIES. . BRERNM TR, BIRRE. HBRAE,
BEHE N, BfCe TR A

iz At B E, HiREREL S,
LEMBERKTRE R, WMy RBEES
BRRA o
L1.2 § PR AGE RTE

BIER KR R E RN AT SRR IE R
Bk, ERIEHLT AL R SER S PURE T R
EEERINGKBIFHALES, REMNRAAEFH

fE&Er: THE 9712, B, BIEEE. &1, TENERKEERT FIRBE 58,



2020 £

FIRH. RBELETZRIVESASR, TRT
ARFERE RN EEW . BRFAE 1.6% ~
4%V:0s MIENMNE, X7/ PBEEEESHE
V 3% ~ 10% KR L8k 7 Bup i ik b B R,
SRS RESLAEE, TEABKEBIRNEKE
e, WAEEFRPEER, Ag+aT 2.
EEEAHFABREMESABKASERT 20~ 30
F. FRAEESSAEKESNRE V05 BALF
AL 46%, REAKWMLEERER,; MEREES
B HIFE V205 BALRE 16% ~20%!" .
LI3EFRE&&

KARPXUSHNERE, RINFIHAK
BT WA RBE AR T EREAT ™
BEREL, BEXH AOD BEPTHKE. K
K& —HETEHTEARAHBFEE V03% ~
0.8% WIEA & &, £EFMNEBRMBIFEE
FIBE V25 20% ~ 25%- 25% ~ 30%. 30% ~
35% B FeVasSin ZREAE&E ",

1.2 KERAFIA
1.2.1 LR

PAR EhsRR AT YR AR, sk, B
BT KRB EBBRILRA. ZTEHHEEKX.
BREER. ARERME. REIMTHEAE. Bk
ITFEIS PR | AT DAL A & % BIBR
BEMELESGESFA. '
1.2.2 S5 RHA

RUARESENGMARITHEERE, XA
BERL. BRABHEAY. BHBTIRE,
BEHTEZENA. KBITAT S E V205 88% ~
94%. HITERBEEME, SUEERANEH TR
EHNE. Bk, SUEE —ErEEE, X—
BNBEFERLERIE. BEERK. BEXwE
ZHhE, A FIREFAMER.

1.2.3 BRILIR4
BENMBEEEARRERL, ARWFETX

94%" | FAZEEEEFXHEMMEHBHBRPAS
BREH IR BN REFLIF, ¥N
BEREFXRBBLTAERETRANIE.
ZiEF A BB XX BN A N235 A TBP K)BAAL IR
Wik R, P507. P204 % 2, ZEBMARK, &
BWEELIE. REHITRARAEMEH, UUFBE
RIEHT B
1.2.4 BERREL PEAS VL I e

AT RRGANED CaO BiERMAE LR Y
R . RS MNES NasPOs Na:COs 1R
ARBIERE, NasPOs 5 CaO &AM Cas(POs):,
REPE RKBHER NasVO., REKREIFTAH
o ZZEREFELREF B, BHEMEN
K, mam b,
1.2.5 BRIL B PR IR

BRALF B ER, SexRELET AR, B
BRALBRAS. FE4S, RRRESHLLL, BEMBHA,
PR RTE 85% KA 141,
1.2.6 WiE L

WEEhE S A MR LKA KOH B NaOH
TR A EEHNE, FREERLIBRNY
o EHEIEERE 240C, WEH N 41 K, AN
BHEAE 9% UL, ATHMBERAT SR
T—%¥22. BXTERETREKESHRER
STEEREREX, 4EEHRES Ca(OH): BF,
FHMERE, LERRE, BERSHNETRE
BRIK, ERERRAEER 7,

2 REH#EN
ERNENRAMGESF A LAERBILT
BEREN: 1)\ ERERRE; Q F4EFE
TENBEHRESR; (3) RETHRE, LHEEX; 4)
RERL RS, FEXRFEATHERBER;
4) 2% BEEE,
M EEBISHATE (1) REEEVEGE E



6
2020 12 B

THE: SRRERAF AL 71

R A AR P S EAESEE, UL
SEWFFAYERF. EEERETE, SERs
T, BRI R S A R E K
BRELS. (2) BRTEEERANNERR,
RREE A AR KTR, XA ORI B & L
HH, EEBREEIHORE. (3) KA #
J1 -AOD PEEA = B & B, M ERE R,
EAFEERRIT. KEREARSAABTE
ST, EEMREELHRNE. 4) BET
SRR, B BRI RE R,
HERIFHET LS. BIMHH. ERBNOLE
EEANERES AR EEE, R
BE. (5) MEBEERSERAESE, ABRE
WRAR, DMK, (6) AR -BMBRATE,
AEHKER. RAEERA. (1) TRBEHE
AR T IUEE FROMB B, HE
W, RS, BR-MAESRERENS
T%, BERITFORBIR, HilkF s
EHTFH—STR. (8) MMFSEEERH,
SR, B, TLIGE FREENEE,
TR AR KRR TR, S
NE, BAHET R IS T .

woal, HARRBEESZUMT: (1)
AU R R P | 80 R B
BT, AR, HNERBEEREE.
MR AR, DUIRBAHE. () EAHMAE
REFIR T, Rt R BRI - MR, il
BB HE. TARE, ENERREKR, B
B R, RIS,

3 £ #

(1) EHLRME E R B T S I A LA
sz IR B 1, (ELSL PR IR B A0 B, B 1L
.

(2) FESRABT RPBRBERE. 478

o}

SFEHMASRES, TERESHHOER, HN
PARRERE, RBZEHTE,

(3) EERWEEBENAS, ARER - B
Bk BRFESRBE. WIS HERER E R
REEH; EARREA I E KR A& RNE T 4
BIR, MEEAEGR, BREBCERE, &
IR FIT S

e

0] HEE, FESD, UKS , & SRR B D RRRK
SR (7] 9%k ,2005,40(5): 72-75.

Yang S B, Luo Z Zh, Wen Y C, et al. Extraction and recovery
of vanadium from converter slag containing vanadium [J].
steel,2005,40 (5) : 72-75.

[2] R . Fi ERARI AL ()] #98% ,1989,24(10):6-
10.

Shi D J. Production practice of vanadium enrichment in blast
furnace [J] .Steel,1989,24(10):6-10.

BIR=EH . FHRNEIRE 28M3 FiFEHERAES 0. W
BRALEK ,1983 (2):45-49.

Ni B Zh. Return of vanadium containing steel slag to 28M3
blast furnace for smelting high vanadium pig iron [J] .Steel
Vanadium titanium,1983 (2):45-49.

4] ZZ=pk . SHNBIR B R E RS (J]. ek
£k ,1983 (1): 43-47.

Luo Z L. Return of vanadium containing steel slag to sinter
production of high vanadium sinter [J] Iron and steel vanadium
titanium,1983 (1): 43-47.

[S)RXE8, ZHEE, XL, F . BRAERGTHMEREN
4B 0] 5 =5a A 12018 (6): 106-110.

Zhao Ch M, Li B Y, Cai Y H, et al. Studies on the Separation
of Vanadium and Phosphorus from vanadium in carbon
reduction steel slag [J]. Comprehensive Utilization of Mineral
Resources,2018 (6): 106-110.

(61 TEE . AUMBYRALZRRABEESR ). ¢ E
4 2011 (6):29-33.

Fu Z B. Development process and Trend of Vanadium-
Titanium magnetite vanadium extraction process [J] .Chinese
Metallurgy,2011 (6):29-33.

(71 B8, BB, ZRM, % B aNNEE= 2L
REESETERE 1] Tkt ,2019,41(5):62-64.

Lv T, Jiang Z Y, Li Q C, et al. Research on the vanadium alloy



-72.

TrEERA

2020 4E

process of the whole industrial chain for the production of
converter containing vanadium steel slag [J] .Industrial Furnace,
2019,41 (5):62-64.

[8] B#, FRM, TRF B SAMELRFARSEH
ML ZBEE (]]. k&£ 2019 (5):8-10.

Lv T, Li Q C, Ning X Y. New Process Idea of Vanadium Alloy
smelting by converter Containing Vanadium steel slag [J].
Ferroalloy,2019 (5):8-10.

(9] H4EH , BE&R, TER, 5 NUAHST RAKARTR
BUR S RREE ()], BkHLEK ,2018,39(5):71-78.

Chang F Z, Zhao B B, Li L J, et al. Research Status and Prospect
of Vanadium-Titanium magnetite extraction Technology [J].
Vanadium-Titanium steel,2018,39(5):71-78.

o] HHE%, ffs, BEBE, % HEEETIANEERR
RENBIBR (). %5 &/& ,2013,37(5):807-813.

Ye G H, He W, Lu L, et al. Study on direct Sulfuric acid leaching
of Vanadium from steel slag containing Vanadium under normal
temperature and pressure [J]. Rare Metals,2013,37(5):807-813.
[11] BERR 4 . A& RN BR IR W F R AU A X8 51 X (D).
B8 : BHE IR ,2008.

Xue L H. Experimental study on vanadium extraction from
acid leaching Solution of steel slag containing vanadium [D].
Kunming: Kunming University of Science and Technology,2008.
(12l ROA&E, Ak, EilM, % . SHMBEREETRLER
RALZ [)]. PEEREBFIR 2019,29(11):2635-2644.
Gao M L, Zhou X, Wang H X, et al. Selective Pretreatment and

Vanadium Extraction of steel slag containing vanadium [J].

Chinese Journal of Nonferrous Metals,2019,29(11):2635-2644.
[13]Amiri M C. Recovery of vanadium as sodium vanadate
from converter slag generated at Isfahansteel plant, Iran
Transinsten[]J].Mineral Processing & Extractive Metallurgy
Imm Transactions, 1999,108: 113-114.

[14) 3, HE%E, B, 5. SAWNERRR HRAKR
TEBFT (7). PBRHLEL ,2020,41(1):1-6.

Zhang H, Ye G H, Lu L, et al. Thermodynamic study on the
extraction of vanadium from steel slag containing vanadium by
sulfuric acid {J].Vanadium and Titanium of Steel,202,41(1):1-6.
[15] W&, mrE%, £8, F . SHRNERAF TZHA 1.
BERELER ,2019,40(1):69-77.

Xie Y, Ye G H, Zuo Q, et al. Research on new technology of
vanadium extraction from steel slag containing vanadium [J].
Vanadium and Titanium of Steel,2019,40(1):69-77.

(t6] Mm%, BRFRME, T4, & FANEPHE KOH T
BEN R PELTA ). TR IR 2011,11(5):761-766.
Gao M L, Chen D H, Li L ], et al. Dissolution behavior
of Vanadium in KOH Subfused salt Medium from
vanadium bearing steel slag [J].Journal of process
engineering,2011,11(5):761-766.

17] SHE . BFRE, F28, % . S NETREEEY
RS SHLI (7], SR THEEIR 2013,13(6):984-986.

Gao M L, Chen D H, Li L], et al. Process and mechanism
of vanadium extraction from steel slag containing
vanadium by submolten salt [J]. Journal of Process
Engineering,2013,13(6):984-986.

Research on Utilization of Vanadium Extraction from Vanadium-bearing

Steel Slag
Ding Mantang
(School of Vanadium and Titanium, Pan Zhi Hua University, Panzhihua, Sichuan, china)

Abstract: Vanadium extraction from vanadium-containing steel slag mainly includes fire method and wet
method.The advantages and disadvantages of various ways of vanadium extraction from vanadium-containing
steel slag are discussed and analyzed. The prospects and suggestions for future development were put forward
to. It is proposed that the submerged arc furnace carbothermal reduction method, the sub-molten salt
method, the production of vanadium alloys, calcification roasting-acid leaching, and two-part acidification to
extract vanadium are the future development directions.
Keywords: Vanadium-bearing steel slag; Utilization of vanadium extraction; Carbothermal reduction
method; Sub-molten salt method; Production of vanadium alloys;Vanadium extraction by acidification;Single
slag return method



