TEEaMNA

Multipurpose Utilization of Mineral Resources
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Table 1 Chemical compositions of raw materials

TFe \% FeO MgO CaO SIOZ A1203 T102

43.62 097 1758 057 417 7.19 1.87  21.92
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Fig.1 XRD of vanadium titanium magnetite concentrate
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Table 2 Chemical composition of binder
Sio, Ca0 Mg0  ALO KO0  Na©O

44.88 4.08 2.88 12.88 1.03 4.18
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Fig.2 Relationship between preheating temperature and
preheating ball strength
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ball strength

22 T FREERREERT PREA RO KSR AF M

¥ LEERAAE 900 °C F, T 15 min £ ) Tl 4
BRI, H TR BRI RS 5 R Kk BT He ik 2 (1)
KR [EERBERE A 20 min, 7E 1000~1200 C
TR RE S, WK S MK 6. LA, BEEIR
FERI B, BRIATSRBE AW 8¢ &, 76 1100 C 1A 2
T 3020 N, 54 T L &%k, HrbeE 1050~1150 °C [,
BRI W E P s, fE 1150 °C WA T 5161 N,
££ 1100 C F, M 10 min #] 20 min £ 7785 B} 7]
XPSRIE R . 45 R, B R RS, Bk
58 B2 Fr 488 b, 76 25 min I 835 T 3121 N(H
76 15 min B CEIA S T T 22k, Rl 2634 N,
H AT CUE LR LA BRI A 75 220 i
FERGE K I (R K548, £E 1100 °C Al 15 min I £ 48
BT EORAE . WS AR BT B A AL B A
YRS RIL, ZAERIIZE 1300 °C I A TA S| L 2%



3
2023 4E 6 A #

M. TR T BALIR B .9.

SR RN 2651 N, AH XTI PG LR BE RS B EK 4111

o .

Rk AR o

S

ABREA"; BRAERT: CRERD™; D: BRARERT; B: EMREL

(a) 850 C, 20 min; (b) 1000 C, 20 min; (c) 900 ‘C, 10 min; (d) 900 C, 30 min
El 4 FABKERHILEH
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Preparation of Vanadium Titano-Magnetite Oxide Pellets from Western
Liaoning Province

Han Tong, Xiao Shunxin, Cheng Gongjin, Yang He, Xue Xiangxin
(School of Metallurgy, Northeastern University, Shenyang, Liaoning, China)

Abstract: This is a paper in the field of metallurgical engineering. Pellets were prepared from vanadium and
titanium magnetite concentrates from Liaoxi, and the preheating characteristics and roasting characteristics
of the pellets were studied. Results show that the strength of preheating ball can reach 819 N when
preheating for 15 min at 900°C, and the strength of the ball reached 3020 N at 1100°C for 15 min under the
optimum preheating system. The oxidation degree of the pellet is 97% at 900°C for 15 min, and the
temperature has a stronger influence on the oxidation degree than time.With the increase of oxidation
temperature, with the increase of preoxidation temperature, magnetite in the pellets changes into hematite
and ilmenite into ferrobrookite. With the increase of calcination temperature, the crystal in pellet grows up,
the porosity decreases and the structure becomes denser.

Keywords: Metallurgical engineering; Vanadium titano-magnetite; Oxidized pellets; Preheat; Roasting;
Compressive strength
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vanadium titanium iron concentrate sample from Panxi were studied using sieve analysis, polarizing
microscope, X-ray diffractometer, Zeiss Sigma 500 scanning electron microscope, Bruker energy
spectrometer, and AMICS automatic mineral analysis system. The main gangue minerals in the sample are
magnetite pyrite, granular ilmenite, pyroxene, feldspar, etc. The contents of coarse and fine products TFe, S,
Si0,, Al,O;, MgO, and gangue minerals are quite different. A small amount of Fe exists in ilmenite,
magnetic pyrite, and non-metallic minerals. Ti mainly exists in the form of titanium magnetite. ilmenite and
magnesium aluminum spinel are inlaid on the base of titanium magnetite in lamellar, veinlet, thin strip, grid,
and needle shapes, The particle size of the guest crystal mineral is very fine, making it difficult to grind,
separate, and post treat the product. The use of grinding magnetic separation can increase the TFe grade of
vanadium titanium iron concentrate by 2-3 percentage points. The essence of the improvement is a
significant decrease in the content of SiO,, Al,O,, and MgO in the concentrate, with a decrease of
Si0,>MgO>Al,0;. The TiO, content of the concentrate does not change much during the improvement
process, with Fe/Ti0, increasing from 4.29 to 4.50, V,04 grade slightly increasing, and S grade slightly
decreasing.

Keywords: Vanadium titanium iron concentrate; Mineral characterristics; Improving quality; Mineral
processing engineering; Mineralogy



	1 实验原料及方法
	1.1 实验原料
	1.2 实验方法

	2 结果与讨论
	2.1 辽西钒钛磁铁矿球团的预热特性
	2.2 辽西钒钛磁铁矿球团的焙烧特性
	2.3 钒钛磁铁精矿球团的氧化行为
	2.3.1 预热制度对球团氧化度的影响
	2.3.2 预氧化温度对球团矿相的影响

	2.4 球团焙烧固结行为

	3 结　论
	参考文献

