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Effect of calcium salt on phase,strength and porosity of oxidized pellets
of vanadium-ilmenite concentrate
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(Panzhihua University a. College of Vanadium and Titanium;b. Sichuan Provincial Key-Laboratory of Vanadium and

Titanium Resources Comprehensive Utilization , Panzhihua 617000, Sichuan, China)

Abstract: In order to respond to the national “double carbon” goal and solve the problem that the acid oxidation pellets of
vanadium-ilmenite concentrate cannot meet the requirements of the blast furnace slag system for the ingredient
requirements of calcium and magnesium, the effects of oxidation temperature, oxidation time, calcium salt addition and
bentonite addition on the phase composition, compressive strength and porosity of the oxidized pellet are studied. The
results show that with the increase of oxidation temperature, there are two oxidation processes in which magnetite is
converted into hematite and ilmenite is converted into iron plate perovskite ; with the increase of oxidation temperature and
the extension of oxidation time,the compressive strength of oxidation pellets increases and the porosity decreases;with the
increase of calcium salt addition,the compressive strength of oxidized pellets is decreased significantly,and the porosity is
increased significantly ; the compressive strength and porosity of the oxidized pellets with 1.5% calcium hydroxide are

3449.9 N/P and 22. 70% , respectively, under the conditions of 0. 75% bentonite addition, 120 min oxidation time and
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1 200 °C ;the compressive strength and porosity of the oxidized pellets with 1. 5% calcium carbonate are 3 168. 6 N/P and

25.25% ,respectively. The results can lay a raw material foundation for improving the blast furnace inlet ratio of vanadium-

ilmenite concentrate and further reduce the energy consumption level of blast furnace smelting process.
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Table 1 Main chemical composition of the vanadium-ilmenite concentrate %0
Fe,0, FeO TiO, V20, Cr,0, Al, 0, Sio, CaO SO, MnO
58.61 9.93 11.03 0. 69 0. 67 3.79 5.46 0. 69 1.02 0.25
R2 PUAEBY BRI HRK 0.75% . FALBE] R 120 min 4T, 155151

Table 2 Particle size composition of the vanadium-

ilmenite concentrate )
<45 pm [45,75) pm  [75,125) pm =125 um
14.9 53.8 23.2 8.1
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Fig.1 Phase composition of the vanadium-

ilmenite concentrate
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Fig. 2 Phase composition of oxidized pellets under different oxidation process parameters
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Fig. 3 Phase composition of oxidized pellets under different oxidation process parameters

0.75% . FALKT ]2 120 min FY550F T, 1531584k
VL X S A BRI A e s 5 B RN L B e g s e dn 5] 4
(a) fin. I 4(a) il LAE H: FE SR ER
Fhim, SAALER A BB H o B s o, i A b EK
A FLBR R I T B3R SR ET A &
1100 C LA EiF, A Absk A 5o He o B 2w 32 2
TEAAALIRE A 1200 CH, AR AL BRI BT 58 22 F1
FLBRAY 3R 3 449.9 N/P F122.70% . 53H7 )5 A
IR, AR R B4R S A B T AR R R A B
KARMFZEa, HAMERA Pk £, &
R doRL 5 BRAR R Z DR BUA T 250, 38U
P BRI 28 BRACE I8 D, BUIEM IR . AR
AR 1.5% . iE L dnsEh 0.75% |
FALIREE A 1100 CRIZMET, #3281 E AR X4
AER AT B 5 B2 LB S8 2 i dn 1] 4 (b) B
No HE4(b) ATLLE W 7EEALETE 30 min 4E
K22 90 min B, S ALER A AY BT 00 T
T AL B3R AT 0 LB R AR A AN s 22 2801k B ] B
90 min ZEK 2 180 min B}, 4 ALER A BT SR

SR, H S 0 A T, i AR ER 1A Y
FLBR A PTREAL; ZEEALRT ]2 180 min B, 4k
BRIAT BT 5 B AL B2 43 31 R 1 715.7 N/P I
26.97% . AL R A B T A AR I R AR
PR AR A . RIS S, A T A L ER A
PIIHA S B B R, DRI S Ak AT L Bt 3
fiK. PURRETE .
TEAALIREE A 1100 °C | A AL R4 90 min
g LI R 0.75% B 40T, IRBHTFIE A A
A5 T8 I 2 % S A BR AT )0 e 5 8 R L B 38 11 5
M, S55RANE 4(c) fin. HE4(c) ATLAES, B
AL N AR R, AL ER B AT o
WK, ALK A L B A S N 5 .
Bl S A AL A TS0 3G, AR AL BRI B R R
IR AR A AN T s O SRS S
AP SIRREIR T IR 2 (B 25 i, @ r=A: vt
FRERAHEAL T AR S5 40 . 7EELIRIE N 1100 C |
AL BT ] 2 90 min, S AL B I NCH 1 5%
OGN, A5 282 i 8 o 0 AR BR 1A 1 it s



44

£

B4k Hs5

30 4000
13500
13000
12500
12 000
11500
11000
14 500

0
600 700 800 900 1000 1100 1200
AR E/ C

35 2000

0
0 075 1.50 2.25 3.00 3.75 4.50 5.25
S L/ %

(a) FAMLHLEE; (b) FALME; (o) FAEMBAIME; (d) B LunE
I—fLBR 2— iR .
B4 ITZSHXRUKRETIEREMFLEENFZIT

Fig. 4 Effect of process parameters on crushing strength and porosity of oxidized pellets
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Fig. 5 Effect of process parameters on crushing strength and porosity of oxidized pellets
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