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Study on high temperature properties and optimal ore blending
of Pangang iron ore powder

Hu Peng', Tang Wenbo', Huang Chu’, Rao Jiating', Yang Mingrui'

(1. Panzhihua Iron and Steel Research Institute Co., Ltd., Pangang Group,State Key Laboratory of Vanadium and Titani-
um Resources Comprehensive Utilization, Panzhihua 617000, Sichuan, China; 2. Pangang Group Xichang Steel & Vana-
dium Co., Ltd., Xichang 615000, Sichuan, China)

Abstract: The results from micro sintering test on high temperature properties of Pangang iron ore
power show that the assimilation temperature of high V-Ti magnetite used in Pangang exceeds 1 320 C,
while the liquid phase fluidity index is only 0.1 and the bonding phase strength is greater than 3 500 N.
It is necessary to improve the performance of sinter blending by optimizing ore blending. Therefore, the
ore blending was optimized based on high temperature performance, and the sintering verification tests
had been conducted. It is found out that the content of TiO, has a great influence on the high temperat-
ure sintering properties of iron ore powder. When TiO, content decreases from 7.0% down to 3.0%, the
assimilation temperature of mixed ore decreases from 1 305 °C to 1 280 °C, the liquid phase fluidity in-
dex is increased from 0.42 to 0.78, and the bonding phase strength decreases from 2 640 N to 1 915 N.
The sinter yield, drum strength, and medium and low temperature properties are significantly improved.
During the sintering process, the calcium titanium mineral phase with dense structure and high melting
point formed by the reaction of TiO, and CaO decreases, and the calcium ferrite phase increases.
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Table 1 Chemical compositions and burning loss of raw iron ore for test

X 2B %
Wk 2 FR 1g/%
TFe FeO Ca0 Sio, MgO ALO, TiO, V,0;

Lt 53.90 32.55 0.40 3.80 2.80 3.80 12.25 0.56 -1.36
HEHE 56.36 27.30 0.37 3.79 3.36 3.28 10.51 0.71 -1.50
[FZE|20n 62.21 0.72 0.27 6.22 0.05 1.91 2.00
[E =4 59.61 17.69 2.42 436 3.80 0.86 0.50 3.00

ol 44.03 2.64 2.29 20.82 1.62 5.33 0.30 0.04 432
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Fig.1 Schematic diagram of determination test on iron
ore powder assimilation temperature
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Fig.2 Schematic diagram of iron ore powder liquid phase
fluidity test
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Fig. 3 Schematic diagram of iron ore powder bond phase
strength test

12.2  BEAARIAS Jaf A PEREI

PREEFRR 10250 mmx700 mm, 5K 1% 6 kPa,
BEEE U 12 kPa, s5 K] 150 s, 5 KR 1000 C+
50 °C, WHBedh P2 B e i s R R 20 °C Bl
BELE 2N o A B SEER AR YE GB 8209—
1987 #E47, v i i s R0 IR B 1k M RE 4% i GB/T
13242—1991 FEAFIEY,

2 RBERELHT
2.1 BRI G2 R ST

2.1 [alfetk
BEAN 5 iR A A 04[] £ i B2 a4t 2R

4 firs . M 4 a2 QP S sk BBk RE Bk
[ fL R B 5, A ik 8 T 1335 °C fl 1320 °C,
Il A T e e I L (R A P e A 22 @ e =A™
Wy RIS A A, IRl fe b RE i, Feil e dEn, H
[ AT 1240 °C; QAR RIFP ISR 1 [7) Ak 1
AR, HAFE—E 225, HOCWIITHE ., doe ik
TR AL ERE I EZ N 2O [ SRR, TR #
(2 53 MO T A HOR N h RN R Z — il
Minitab X5 W 2w 43 [ AR 9 JL R4l eift AT T
ZICIRA T, 25 5 AR B 0 [R) LR 32 45 Fh 4
JCINAE B, o TFe, TiO, F Si0, = KXt
Ak T B S e e Ay i

1360

1340+ 1335

—_
W
[93
(=]

1320 |
1300 |
1280 |

1260 |-

[ IR/ °C

1240 |
1220 |

-

1200 '
TS TR | N STy v )

El4 U HBEEMERESER
Fig. 4 Assimilation test results of iron ore powder
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Fig. 5 Liquid phase fluidity index of iron ore powder
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Fig. 6 Bond phase strength of iron ore powder
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Table 2 Iron ore powder blending test scheme
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Table3 Chemical compositions of mixed ore
RS %
LIES . ,
TFe SiO, CaO MgO AlLO, V,04 TiO,

JZ 54.96 6.04 1.06 2.63 3.10 0.32 7.00

S1 55.52 6.01 1.23 2.72 2.83 0.27 6.01

S2 56.01 6.06 1.40 2.81 2.58 0.22 5.01

S3 56.57 6.02 1.58 2.90 2.31 0.17 4.01

S4 57.13 5.99 1.75 3.00 2.04 0.13 3.00
222 HUKIRAIT R ERE FIRATE HEAT T AT REA I, 25 501 7. M

LA RALPERERLIN T %, % LA Tio, & &

LA e 210 RALIELE A TiO, & i B 35 1Y



- 122 - W gk Pl K

2022 45 43 &

AHIEME, 24 TiO, &M 7.0% K= 3.0% I, A4k
TREE DA 1305 °C AR 1280 °C, FFEIR T 25 C. [
A B PRAE T2 B BT A B R AIR, BT 1
() R s A TS D, T3 8 T IR AT A Ak
Kigh, R Tio, Al CaO 2Ry A U85 k™ A5 45 F4
P ECR RS, Wi T B4t CaO
NI | B 2R, BRI T R, 5 T
AL PERET, 255G AP sehrih &, FEAIK TiO, i 5
Bl B TR e Tt

1310 0.85

1305 - A [FRTEL N 10.80
R B AR lo7s

1300 | \ ’ :

\ s 10.70 &
£ 1295+ \ 4 {065 ¥
i N % b
= 1290 | N 10.60 =R
2 S
W\E_ 1285 F /A/ /\. 40.55 EE

S 10.50 &
1280 | ~ .

~<_ 1045

12751 " Jo4o

1270 L L L L L 0.35

2 3 4 5 6 7 8
TiO, & 1t/%
7 CREATEMWEEMRERIIEIEHME TiO, S2T
pIES

Fig. 7 Variation of assimilation temperature and liquid
phase fluidity of mixed ore with TiO, content
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ive score of mixed ore with TiO, content
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Table 4 Sinter performance test results

[ ROES /% EBER I % FIHZEU - m™h) ] RDys 15 /% RI/%
JZ 70.75 52.60 1.442 54.37 86.77
S1 75.91 56.27 1.437 55.92 87.15
S2 79.35 58.27 1.360 57.39 87.72
S3 85.78 61.53 1.391 61.80 88.50
S4 85.43 63.13 1.622 62.80 90.87
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Table S Volume fractions of typical sintered mineral phases
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Fig. 9 Mineral morphology of sinters obtained from different ore blending schemes
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