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Table 1 Chemical compositions of vanadium-chromium

slag (mass fraction, %)

FeO V203 Cr203 T102 SIOZ MnO CaO Total

39.21 11.88 945 11.19 1573 7.03 1.67 96.16

® — (Mn, Fe)(V, Cr),0,

* — Fe,TiO,
4 — (Fe,Mn),SiO,
¢ — MnCO;

20 30 40 50 60 70 80
20/(°)
E1 U FIREREL ) XRD %
Fig. 1
MnCO;

XRD patterns of vanadium-chromium slag and

G TR I HHE S48 FE 2 (DF-101S, T T T4
AR THEA A = H SRR I AR HON 10%
IR IRIE W, R EIAR pH HIBAIRERE 2.5
fiti, pH (HIIE & NRE (B PHS-3E, L
AR A R AR A, BHEEN
60 C, ZHI A 1 he 32 H 45 et B2 HhjE
SR, 3SR RS RS H T 20
T o

1.3 SthE&E

JEURL, K be BRI E R A B 22 s X5
LEATHHU (X Pert Pro, fif 22 MALNALA F)RAE, LA
S8 FUES LB SR 55 R RIR T AR 2 B AR I T8 A R
o R SRR RIS R R Bk e R e v
W5E, B8R E KGR BeENE, FfdE—2
TR, REE, BHE(OMIHEALW T

y =(m_/m;)*x100% (1)

A m FORR MR B R, g5 mo FoR
Rhe Rk R B O R, g

2 ZHR54HH
2.1 EXRIRLE

ERE R R, B EL n(MnO)/n(V,05).
RreiR g . R R R R AN R R R AE



i

H31BE AW

i, S5 PURBERTRREERESH. B0 ETh

979

IERZ I 2, AR F G =AW 2
om0 R 2 =K FIER R . KF ik £
n(MnO)/n(V,0s), 1.5~2.5; KEkelfE, 850~950 C;
TEIEET ], 1~3 h; FHEGEZ, 2~10 C/min. HEA
[ 5 Joe 2 P 0T LA IR HH R 23 B AT R B2

2PN TAFERRAAT MBS IIR R 3
{ERIR 22 o FR B 22 (R) B R /N AT DA A W 45 PR 32 %4
BRI H BRI 1) R o« FHER 2 AT, XHIR
K E, ROEFERE)>RAEIR 8> ROEHLEL) >
ROFEIEZR) . R, el FEXHAIR H R 52 m i K,
HYGRE R AL, FHEE R XHIR R
M/ o XPEIR RIS, RO IR > ROIRIHE
2> R(IER I [A) > RGERHLLL), PR R e I 2 4
B R R K. A, PB4 B-TRIF
J&, BRI R ENT 0.3%, X UG R BT R
o 2 g L 08 S o PR 2 A D R VS 1 R AL IR 26 O
ER ISR, TR RE S, Sl 7L
HE MmO .

B 2 AT, BEEBRIRERIIZET NN, PR IR
Wi . n(MnO)/n(V,05)=2.0 &4 sk shi ke B bn
FEYIEEBLIR AR Mn, V,0; HELS B SRR I & (K T%
BB, AL REAR S E R BA R Mn,V,0,, FEL
B2 E K. a(MnO)Yn(V,05)=2.5 5 n(MnO)/
n(V,05)=2.0 LG, PR HETI Bigm, X2EHEHN
BRI E E T ES AR, S EMESRA ST
FSEHPER, NRHEBEANEN, HadEsk
KIHFE . JERRIR X PIR HF R i R, HALR H
8 BT P PR v S R B A, X VR 850 “C RV it
RERRok A GREETh mEeR 2 AR AR R P
WA, Bmsmagag hE. R EEr)
RS £ 1 B RV R, N AS

LR H e o IR IR T 1 v B R R
fRpiash, X2 RN EREN BN, Hirr=?
Mn,V,0; AE D, SEEUR H ISR . 1R
I (RN, EI =41 2 301 s iR 26, R,
RIS TA) 2 h SR BRI 2 o BLIR HE SR bl TR o
(3R A PRAR, X2 RO THE RN, Ribeid

2.2 EEERFEHNIIRE RN FErp & SSHEAT A3 TE 7, HLIR AR . (HTHER
B 2 BT 8N R e IR 3R AR LR R K 52 AN FEUE RS TAREA, 317 S BN R
T2 AR R AR IE ARG
Table 2 Orthogonal test on effect of manganese salt roasting conditions on leaching rates of vanadium and chromium
Experiment n(MnO)/ Roasting Holding time/ Roasting rate/ V leaching rate/ Cr leaching rate/
No. n(V,0s) temperature/'C h (‘C'min ") % %
1 1.5 850 1 2 85.76 0.121
2 1.5 900 2 5 78.93 0.178
3 1.5 950 3 10 75.02 0.201
4 850 2 10 88.43 0.104
5 900 3 2 77.52 0.180
6 950 1 5 76.84 0.213
7 2.5 850 3 5 85.61 0.108
8 2.5 900 1 10 77.58 0.17
9 2.5 950 2 2 80.11 0.218
K1 79.903 86.6 80.06 81.13
v K2 80.93 78.01 82.49 80.46
K3 81.1 77.323 79.383 80.343
Range, R 1.197 9.277 3.107 0.787
K1 0.167 0.111 0.168 0.173
K2 0.166 0.176 0.167 0.166
a K3 0.165 0.211 0.163 0.158
Range, R 0.002 0.1 0.005 0.015
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roasting temperatures
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Fig. 5 Phase evolution during roasting—leaching process
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Separation of vanadium and chromium from vanadium-chromium
slag by manganese salt roasting

WEN Jing, JIANG Tao, YU Tang-xia, SU Hong-yan, ZHOU Mi

(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: In view of the current research status that it is difficult to separate vanadium and chromium from
vanadium chromium slag with high efficiency and environmental protection, vanadium-chromium slag was taken
as the research object, and manganese carbonate was used as the roasting additive to achieve the high-efficiency
separation of vanadium and chromium by manganese carbonate roasting-acid leaching process. The effects of
manganese carbonate content, roasting temperature, holding time and heating rate on the leaching behaviors of
vanadium and chromium were studied by orthogonal test design. The results show that, in the roasting process,
vanadium spinel combines with the decomposition product of manganese carbonate, Mn,0;, to form the acid
soluble Mn,V,05, and then enter the liquid phase after leaching. The stable solid solution (FeqsCrg4),05 is formed
by the combination of chromium and iron, which is transferred into the slag phase after leaching. The leaching rate
of vanadium reaches the maximum of 89.37% when the addition amount of manganese carbonate (#(MnO)/n(V,0Os)
is 2.0, the roasting temperature is 850 “C, the holding time is 2 h and the heating rate is 5 ‘C/min. At the same time,
the leaching rate of chromium is only 0.10%, realizing the efficient extraction of vanadium and separation of
vanadium and chromium.

Key words: vanadium-chromium slag; manganese salt roasting; acid leaching; separation
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