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Experimental study on applying titanium-containing concentrate
to Angang steel pelletization

REN Wei', LI Jinlian' . LIU Peijiang' . ZHANG Liguo'. WANG Liang', HAN Ziwen', ZHANG Shengfu®
(1. Angang Steel Company Limited, Anshan 114021, Liaoning, P. R. China;
2. College of Material Science and Engineering, Chongqing University, Chongging 400044, P. R. China)

Abstract: In order to explore the feasibility of adding titanium concentrate to Angang Karala concentrate for
pelletizing, the effects of bentonite ratio, titanium concentrate ratio and roasting temperature on the
properties of titanium-bearing pellets were investigated. The results show that the qualified green pellets
could be prepared with 5% to 25% titan magnetite and 1.3% to 1.5% bentonite in terms of mass
fraction. The roasting temperature and the mass faction of titanomagnetite played an important role in the
compressive strength of the finished ball. As the roasting temperature increased, the compressive strength
first increased and then decreased, reaching the maximum value at about 1 200 °C. From the perspective of
mineralogical phase, the mechanism of relatively low roasting temperature of titanium-bearing pellets as
well as the difference between their strength and that of ordinary ones was studied by means of polarization
microscope, SEM, EDS and EPMA. It is found that titanium-bearing pellets have low roasting temperature
due to the formation of ilmenite at 1 150 °C, which could provide intensity in the pellets. Furthermore, the
oxidative recrystallization at high temperature is poor. Compared with the ordinary pellets which have a

large number of fine and uniform magnetite grains, the ilmenite in the titanium-bearing pellets is large,
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resulting in their weak oxidative recrystallization, and their strength is lower than that of the ordinary
pellets.

Keywords: titanium ore concentrates; magnetite concentrates; microstructure; grain; compressive strength
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Table 1 Chemical composition and particle size distribution of raw materials

b2 43 B 43 B % WL R 2T 1 43 R %

“ TFe FeO SiO, CaO MgO Al, O TiO, K4y 0~75 pum >75 pm
REVEVR RN 67.43 29.27 4.55 0.27 0.24 0.19 4.03 74.32 25.68
TR 48.58 16.70 6.07 3.02 0.42 1.49 20.25 3.17 70.32 29.68
OV Rz + 51.43 3.81 2.74 13.97

F2 BALyEMER
Table 2 Physical properties of bentonite
Z W 2hWKE/ Y% KA /(mL-g ") W% 5 =/ % FWAST®/% gy
g + 350 12.5 28.95 65.50 100

1.2 ZWERMAR

T ER S TR A R S I E 8.0%6~8.5 %0 » I LR M HIAE 15X AT L AR E 3., B
PRSI IR FE N - BB VR AT NI 1 IR L RURE 30 min, @ ER AR BRAG I (P SR B VS R SR R 2LR ),
1 BRI A (R S S R AL AT, EE B AR SEON £ A2 800 mm, B 17 r/min, i BRIF £ AR 457, Bk
RS 3 ANBBEAFERIE AL 3 min, A2 BRK K 7 min, AEBREIC 3 min, BT EBREE] 13 min, 42 EREFHESLR K
SERE BRI N AE 960 C F I 12 min, ZAJ5 43 914E 1 100 °C .1 150 °C .1 200 °C.1 250 ‘C F4%4E 12 min,

SR I G i 33U BE (45 7] Axio Scope. AL WEEH A S5 A A8 4k, 0 5 B2 A6 I 5 3k B BR A1 7 fE KWD- [T 24
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Table 3 The experimental scheme
95 UK WG/ %% R £/ %% A 3Rk 53/ %%
1# 5 1.5 9.18
2% 10 1.5 9.20
3% 15 1.5 9.31
4% 20 1.5 9.40
5% 25 1.5 9.28
6% 20 1.3 9.09
7 20 1.0 8.88
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Fig. 1 Performance indexes of green balls

LA IR A ROR S IR 8.2 0 5 A AR BROK M AR 9.2 00 Fe A B SUBRRE kA I L 19 L Bk A1
14 7% T 5 B2 B 2 B ARG, T 0 1 5 38 DU A8 A A8 O, 3k mT BB A 5 BIORS A 19 R B2 SBORELAT G RS R B R G P A
L 3% T SR BE B2 L TR, N R B AR A 5 v 6 B A8 HOR R I L O L5 Bk AT 1% 243 B 2 5 T 450 °C
AURSER L1 5 ~6 5 R A SR T R B R I 4 U, BT B U Y T 15 N S8 4 AT LA R B R (R



60 TR K F FHK %42 %

BRVE R oRBEE =>4 WG HURREE=>12 N) . X R U], YPGB0 IE Lb 2 1 7 526 ~ 25 Y0 36 1B 9, B 1 £ E L 4
WAE 1.3 %6~ 1.5 % 70 [l P s Al i J2 A p= 2K
2.2 EHBET R MBKIERE

ANV AR G Ak L) Bk AT B s B an 181 2 o . el LA L B A 8 e B A R L BR AT A e R R e R
SeHA IS BEARI . TERFBETELEE R 1 100 CHY, BRI B ERPL R IR E N 1 000~1 500 N; Fifi 75 K 4% Tk & 1%
W s BRI B BABR BT R IR T 1 200 C AR 3 000 N £ 4k 2248 w1 B B2, 2 B0k M i 5 i T
B . ALK RGBT I b X ok A0 1 56 32 190 52 i 3R R AE < Y BRIA1RE BETRLEE ) 1 100~1 150 “CH, BRI % & 78 73 k%
be , BUAR R R ™ T L X T 56 5 52 M AN BH L AR B T ) 1 200~1 250 “C R BUBR L R 1Y) T LY R v, 3k AT
(A HTE 5 B AR Bk AT 5 88 Sk VR A 0 1) S Ak s b R B L 2 R i R R WA R 0 ) SR Ak TG R L B 5 B A
BRI 600 N 247,

3500
3000 -

2500

BRBE/N

E‘

42000 -

i

1500 #~ e —ve 20%
=7 25%

1 000 Y 1 I ]
1100 1150 1200 1250

K paiR BE/C

B2 FEAKEGKT O TIKEHERE

Fig. 2 Compressive strength of pellets with different vanadium titanium magnetite ratio
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Table 4 The DRI and SI index for KALALA pellets

B WK%/ Y H % IR it

RDI 6.5 mm RDIL 515 mm RDIL 5 um
1# 14.30 70.69 74.34 83.04 11.88
2% 12.34 70.90 67.20 81.50 10.47
3% 12.14 69.11 65.05 86.04 8.99

4% 10.65 69.46 60.37 84.03 8.22
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Fig. 3 Pellet microstructure with different firing temperature: Ration of vanadium titanomagnetite,

20% ; Ti-Ferr, TiO, * Fe,0;; P, Pore; Fe,0;, reoxided hematite
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Table S Comparison of compressive strength between titanium pellets and ordinary pellets

PR B /N
¥ &k
AekERF (1 100~1 250 C) e SE BR A (1 250~1 280 °C)
A 1 600~3 300, max 3 316 2 200~4 500, max 4 661 gl
B 735~1 060, max 1 060 659~1 029, max 1 029 ;A

FERRRE R 4 S B b L Fe, O, frit /b AALBE ) b — M REBR 0 59 , 5 3500 8 L3 3 40 b ek e ek
Ak, EPMA FH, RAHKEH o O 2070 9% B 0 = TERRE k0 LKL 4) . Fe B9 40 A 7681 X B L 3
S A e 17 R R R R 2 B B R A R R R T SR TG R b OB BU Bk R T Al HL Y AT, e L R
VU JE A R AL K A AR A B s OB 2 (B 1 A 5 L B T A I X R R R R R R 1 R IS
3mSR BBk AT . BEAL AR BRIRE  1 250 C L BRREERE T A A Ti A7 —Ab ) Fe FRAIK. 560 Fe 37
BRI . 25 AT 0, BRI 1 58 5 5 B T AU Ak TR 45 T ek sk AT 11 SR Ak T o AR R A 5 PR o HL Bk AT
JE H X 38 Bk A

50 pm
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Fig. 4 EPMA of pellet with different firing temperature (O element)
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