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Abstract: Using vanadium-titanium magnetite concentrate as the raw material and calcium oxide as the
additive, the selective extraction of vanadium was carried out by the process of gradient calcination
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the selective leaching process parameters on the leaching rates of vanadium and iron from the calcined
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balls and the strength of the balls were systematically studied. The research results of the gradient cal-
cination roasting system indicated that as the primary oxidation temperature increased and the primary
oxidation time extended, the leaching rate of vanadium first increased and then decreased. Increasing
the secondary oxidation temperature and extending the secondary oxidation time led to an increase in
the leaching rate of vanadium first and then tended to be stable. The experimental results of the select-
ive leaching showed that as the leaching time extended and the liquid-solid ratio increased, the leaching
rate of vanadium first increased and then tended to be stable. As the sulfuric acid concentration in-
creased, the leaching rate of vanadium first increased and then decreased. With a fixed calcium oxide ra-
tio of 3%, the optimized gradient calcination system was a primary oxidation temperature and time of
850 °C and 90 min, a secondary oxidation temperature and time of 1 200 °C and 45 min. The optimized
leaching process parameters were an leaching time of 120 h, a sulfuric acid concentration of 2 mol/L,
and a liquid-solid ratio of 7. Under these aforementioned conditions, the leaching rates of vanadium and
iron were 79.86% and 0.65%, respectively, and the compressive strengths of the balls before and after
leaching were 1920.8 N/Pellet and 143.3 N/Pellet.

Key words: vanadium-titanium iron concentrate; gradient roasting; selective leaching; sulfuric acid; va-

nadium

0 Bl%¥

B —FPELA AU ST 7 AR S5 R AR A MRS 4
J&, HEA BAFRy T sat | al etk fgE e, i
BLREHE R AN A B | M R ko, 204 85% LU
B BB 5 i O P AR BRI 4 T LA S 40k
P A, AR A R AR AR b B
By SEATs I R . AR AR, AL
PIZR R [RS E UAF A LR R . B R Tk
b R E A FUER BRAE  m b- a R Tk A5 2 B
i, PUER AN B /K IR S AL ks be-TRIE T2
A PR AL AL, AR AR KNSR A R R AR A M
o R T SR E R RE R L 2R A R R,
PUER RS B T 32 R AL T 200 58 ok [ N AR 5T
PR BRI T 2 SN T 2
BAETFHRIZEA R R R . T LRk A sk
PRAAT A5, B RS MR - KR | A5 TL R Be- iR
12 oI BRI AR T2 2, o s Al i e
fRiz T4 ARG YN AP RO S . AR
P BRI, ARG R -FR TR T 25 A s Ak
e B 7 i A8 2 TR v bt B B A MR, 451, KR
e S N RIS 45 SR B, R beR R, LA
R R, FERF IR = T 1 177 °C Bk RE ™
WYy R A B T R TR R RS, 1 AR R IR i
I EAR T &, 7E I 4 T 8- h 3.32%; LUO
A5 N SR AR A Bk A AR AL A A 5 B - TR
22T TIRSE, 45 R, 7Rk b iR iRt
1300 °C A HY BT 7™ 5 F0 ek R B 95 A . B, ki
T LI IR AR AR, e e 25 TR 1.79%

ULAESR, ZHENG %5 AN 7058 YUK BoRS 45
PN be-FRiR P2 AL T 20 A B, AFUIRE HE AR A R it
PR RS R BRI 1 B0 F LIRSS A ks bt B LR
TR, B RES ULVE AE R 25 B 19T AL 2 AL
2 AR A E 2N, JE4 2 BEA R e nT TR BR
K BEBR P O RZ e 4 b, 0 i S BRARLIR Hh R A 4 s o
SR, HX o BAAAUIE B T S MG 2L I T2
W REWFTEANE R G, H X B Tl R R ABTIT o
P, RGHFTT T BRI B Ak be il B | e dhis i
T LSRRG ALK AT BRI R LBk
VA8 B B MU, BE 1 I EHY T 224 AR
AP oE s MIHES SR B i AR L T AR &
RIS

1 REBEEAHRIR

1.1 5 R

BT LR RS 7 (VIMC) Sk 5 T 2Bk
FERAEG (0l oAb~ o WA 1, YrARFRLE 40
B 1. fE 1 AL, SR B 1 b 3 A A
WG (Fey,0,) FERERW (FeTiO;) 2H Al ; LK ER
K By AR AR 63 pm. 1RI0 BT T AE LSS (8
By WA A L TAHRA R Rorbral, Hrp CaO
R =98%, MO 7 1 <0.5%; Wi fe (i #R4: 11k
2R FRA R a4t
1.2 X5 IR

T, WL ORE 7 5 SR AL G 4 BRI E 5] 2
SHRA, B RNEA R HK IR &R A E Ry X
Bk AT R S R, S R ER M (A 8~
12 mm), KR BRI B A 3G X T 120 ¢ 4t



W gk Pl K 2026 45 47 &

+ 2 h, BT BRI B PR NI BRI EA ERRBRRRIERIE TR, 5 58 iU AR R K
R, FEBCE BURR L AR B B (— g SRR ik, 45 203 RO R BRI
S, ORI S TR TR R AR BUREAR T, DO BRIR R
B, MR A R A A B, AR ES AR RHSERATBEATHET (120 °C, 2 hy FFINHAT R
Ei}é, R Bk A BRI, A — e B, IR T 2R IE 2 Por.

- 22 .

FR1 JIARBET LS
Table 1 Chemical composition of vanadium-titanium magnetite concentrate %
TFe FeO TiO, V,0, Cr,0, Sio, Ca0 MgO ALO, P,0; SO,
58.34 9.28 10.32 0.67 0.31 4.65 1.19 3.50 3.17 0.11 0.58
600 7 b
(a) . 1-Fe,0, (b) '.
. /
500 F 2-FeTiO, 6 I. \.
| ]
s [
400 g3 r .
2 2 i \
£ 300} £ 47 i ‘
= e .
— (0] I
E 3 ] [ ]
200} 5 » \
1 11 e ]
1 2 2r [ ]
100 | 2 £ \
1
0 "
. . 0 . .
20 40 60 80 0.01 0.1 1 10 100 1000
Particle size/pum

20/(°)
(a)XRD 43H7; (b) FLEE ST
B 1 JIEREBET HBFnRIE EK

Fig. 1 Phase and particle size composition of vanadium-titanium magnetite concentrate
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