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Study on reduction of panxi titanium ore pellets by coke oven gas
Ye Endong', Liu Juan', Hu Yuanjin®

(1. State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Panzhihua
Iron & Steel Research Institute Co., Ltd., Panzhihua 617000, Sichuan, China; 2. Pangang Group Vanadium & Titanium
Resources Co., Ltd., Panzhihua 617022, Sichuan, China)

Abstract: Aiming at the problem that Panxi titanium concentrate is difficult to be directly added into fur-
nace due to the fine particle size, the process of reducing the pellets prepared from the titanium ore by coke
oven gas was proposed. And the comparative experiments between the pellets and titanium concentrate were
also carried out. The results show that micro-cracks and holes appear in the titanium pellets after preroasting,
which is favorable for the gas phase reduction reaction. At the reduction temperature of 950 °C for 4 h, the
metallization rate of titanium ore pellets can reach more than 85%. During the reduction process, the phases
of titanium ore pellets change greatly. The main phases change from pseudobrookite to metallic iron, rutile
and a small amount of ilmenite. As the reaction progresses, the metallic Fe in the titanium ore pellets gradu-
ally appears with scattered distribution, and gradually grows into pieces. It provides theoretical support for
smelting titanium slag from Panxi fine grade titanium concentrate.

Key words: titanium ore pellets, coke oven gas, reduction, metallization rate, phase

2| 5 BB 72 B b 2 e R
H SRR T, RS 7 R AR, B A bk
T X2 LR O LR R YRR, RN, R ILE: DU A
FLRRBI BRI 5 A 90% L b it SRR WS B R, AR RS . QYR
B, SN BERKRT HRe BIOE FRERS B, JEA IR BRSO bR h 5 7 2 v B RE T A

ks HER:2020-12-06


https://doi.org/10.7513/j.issn.1004-7638.2021.01.005
https://doi.org/10.7513/j.issn.1004-7638.2021.01.005

414

W IEUR, 45 BEPUBRET BRI P G SR oE <33 -

DLEAC S, B H P SRR R E . DU Pk
KBz i B b i R BN, 45 T IREEH R K
FH o N P AR L PR R AR T B R RO R, B
W BT AR BRI 1 T 2 — B SR RS 7
<0.074 mm B HLBIINT 109%™ TSR AE 40k 24k
K& H1<0.074 mm LLFIEE T 60%, Toikif 2 R AR
BRI R

BBV b X AR TR IR AR, B TR T 8
FEAEBRAE T N BCHK = RLER, 1250 °C /& R 5E 8 JiR
Hil 5 4 R AR 70% Lo A7 BRIADF I 52 i Tk ik 56
FEAEAER RE &, &R IRAR, BRATE T 72
T SRR EE IR, R E ) IR AR AR
JOR}, S A AN B 70 e HE R, F vy [ Bk AT il 4
BT b 38R AV X RS B W U L e gk
HERIER S LY S R VAN & gl Yy vk U = e R € 1ROl
SRR FAR Y “EEVGARAE — K BRI — K
TR JF— R S — R 7 TR . R BRI RT3
it PR T 1 e A P SRR B i A M, (R BRRS
23k vy Ul PR BB 7 A 3 D s g i 2, 4
ER R, TR T A, I, EE TR T
BRATEE N BEGE EE 5T, 7E 950 °C 1, 2k 1% T
&R 85% AT HIARA BRIA

* 1 BREMRRRET HERE ST

Table 1 Particle size distribution of typical Panxi titanium

concentrate
R /mm /%
>0.25 0
0.25~0.125 10.21
0.125 ~0.09 15.08
0.09 ~0.074 9.57
0.074 ~ 0.044 36.6
<0.044 28.54
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Table 2 Chemical compositions of typical Panxi titanium
concentrate %

TiO, FeO  Fe,0, SiO, S CaO MgO MnO

46.76 3495 6.55 398 026 095 486 0.721
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Table 3 Size distribution of oxidized pellets

1 RBRE *ﬂ‘&ﬁ%ffﬁ‘f Hi#%/mm Pr%
o " <105 8
11 ﬁjbgﬁ)ﬁ*/l' 10.5~11.5 21
DERKER 11.5~12.5 20
TE HTZE VG b DX R AR GBI 1, B AR i 3 125~135 17
A KAl 22 W43 43 3 3 1. 2, WL, BEVE BORS A 135~ 145 14
—0.074 mm KLJE LU Y 65.14%, HAEANIGHRERE 145~15.5 11
Wit ORI BRI, F2 NG MY i ek et ~153 i
x4 FUKEAEKIER
Table 4 Basic indexes of oxidized pellets
w/%
ALY AU %
Tio, TFe O S BUEIREE/N SRR %
43.11 ~46.15 30.40 ~32.14 0.51 ~1.60 0.011 ~0.019 388 ~ 833 51.13 ~82.13
45.86 31.03 0.56 0.013 665 65.98

MAFE 3 AT 5 5 v BRA L H R Bk Bk A R
45y, FFEMAGLE 10.5 mm Al 15.5 mm X 8], 5
oA 83%, PRI DA 3 AAZ DX ) 3K AT Sk

M FE 4 ] QEKS 0 A AL BRI FeO & &1
B8 0.56%, FALWIE; @A Ak AF B4 R
JEik 665 N, Rl KR8 f5 T b BN 7 2E 20 #
B LR, AR AR TR HL P o B R Ay 4%

4 QPRI 2 EALER PG 67 (TiO, &)
TR 2% ~ 3%, E L H 2 FeO F AL Fe,0, H &
BN, Iz 25K A/D AR @Bk IA
S KR BEA, K5 XA 1R Rkt ok IR Rk 28
3ESHAR
R R P ISR SR 3 SRR, LAk 2 B o
E



- 34 - W gk Pl K

2021 45 42 &

x5 BREPRSES (RO H)

Table 5 Compositions of coke oven gas from Pangang

group (volume fraction) %
CO, C.H, O, CO H, CH, N,
2.1 2 0.3 8.2 63.5 20.6 33
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Fig. 1 Device diagram of laboratory gas reduction of oxid-
ized pellets
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Fig.2 XRD pattern of oxidized titanium ore pellets
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Fig. 4 Influence of temperature on metallization rate of
the pellets
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Fig. 3 SEM of fine-grained titanium concentrate and oxidized pellets
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Fig. 5 Effect of reduction time on the metallization rate of
pellets
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Fig. 6 Oxidized pellets of titanium concentrate
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Fig. 7 Reduced titanium concentrate pellets
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Table 6 Chemical compositions of reduced pellets via

EDS (mass fraction) %
i o) Mg Al Si Ca Ti Fe
¥ 1.40 132 9728
2 1.19 1.03 490 9288

3 5440 2,69 078 357 089 31.10 5.75
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