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Research on Direct Reduction of Vanadic Titanomagnetits
Xue Xun
( Panzhihua Iron & Steel Research Institutz, Funzhilwa 6.17009. ichuan, China)

Abstract: The direct reduction bebsviour of van:dic titancinagnetite is researched in laboratory. The influence
of technological parameters on the Jegree of meiallization is discussed, which include reduction temperature,
reduction time, atmosph:re and the carbon rate. The results show the reduction temperature and atmosphere
are the most important influence factors. The degree of metallization can be achieved over 90% steadily at the
conditions of temperature being above 1 300 °C, over 20 min time and neutral atmosphere or reduction atmo-
sphere. The mineralogy of reduced pallet is analyzed, and the difference of direct reduction behaviour of
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vanadic titanomagnetite and common iron ore are discussed .
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Table 1 The main contents of vanadic titanomegnatite
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TFe/ % V,05/ % Ti0,/ % H,0/ % B /mm
5254 0.5-0.6 12-13 <3 <0.5 Bl BEEZRTRERREE
Fig.1 The diagram of direct reduction installation
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Table 2 The maln contents of coal S /R ARE KA RN, R B 35 - 45
Cu/ % Va/ % Ad% H,0/% B /mm mm, ZACTRREBENERIFN, FER—T
70-75 10-15 10-12 <15 <0.5 MEE, ¥ BAEERH, AR RRBESEH
FER IR EAREY HEHR, &R
£3 TAXREKGENAE SR GREXRBRER,TRASS ESE 0K
Table 3 The process parameters of reductior <peiiment TSR EILE,
K BE/C B4 8]/ min <Al BLUI R
1 125 15 i 1.5 2 &tg&%%
2 1 300 0 Lol 3 1.8 .
3 350 e e 21 TRERNFZ 4. MF 4 7] 1L, HEBHIFE
4 1 400 30 iFE FRE.HEMSA RESBARFREELT
5 1450 40 90%L) I, IR E) 94.24%
%4 REMETEARERTRER
Table 4 The results of direct reduction for vanadic titanomagnetite
: 3 HBE/T #i /8] /min R SR EHER ERILE/ %
| 1250 40 KA 1.8 48.52
2 1350 30 1R 1.8 61.76
3 1250 20 i 1.5 79.98
4 1250 30 E R 2.1 88.04
5 1 250 40 BERHY 1.8 91.33
6 1 300 20 BT R 2.1 92.00
7 1300 30 iR 1.8 94,11
8 1 300 40 i 1.5 95.92
9 1350 20 Ll 1.8 95.06
10 1350 25 & R 2.1 95.61
i 1 350 30 R 1.5 9.93
12 1 400 15 BERRYE 1.8 95,52
13 1400 20 Ll 1.5 96.77
14 1 400 25 EF# 2.1 97.21
15 1 450 15 . E R 1.5 98.01
16 1 450 20 BERY 1.8 98.13
17 1 450 25 i 2.1 99.01
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Fig.2 The influence of reduction temperature
on the degree of metallization
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Fig.3 The iznfluence of reduction time on
the degree of inetallization
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Fig.4 The influence of atmosphere on the
degree of metallization
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Fig.5 The influence of carbon rate on the
degree of metallization



- 40 - ek

2007 4E58 28 %

EEAEEAMAEMEY . ERRBOI 1.5,

KA S RMAET KT 90% DL L, MBEAREB 1 A

EmE,1.5 NEKRABELESEN.

3.5 AREBTFEERZEKELE
RIBAKBSK HEERLRATER, L&

TRELZBTEARNEECRERZENESR,

SR NE 6(BRATRIN, BIERFT XH[1~5])0

~—0—30 min, AHFFR —8—2h, GETRUKER
—a—sh, LEF BHER —x—5h, AT HHEER
—&—10min, FBETHEPER —o—oh, WBEFBHER
—e—4h, WilF HHTER

Ny

85 |
80 I
75 F
70
65
60

ERHE/%

600 800 1000 1200 1400 1600
RRER/TC

e WHBKIFSHEV ARAZRERIZ 8K

Fig.6 The comparison of vanadic {iancmugactite

and common iron are in vanous process
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1—2k B (Fe crystal grain); 2—FEM &k (Silicate phase);
I—HR 4R £k KR (Plate-type structure of ilmenite):
4—Ti(C,N): 5—R4kA E¥F 4k (Anosovite)
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Fig.7 The mineralogy photo of the metallization
pallet of vanadic titanomagnetite
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Fig.8 The electron image of the metallization
pallet of vanadic titanomagnetite
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Table 5 The analysis results of electron from Fig.8

H®e o] Mg Al Si K Ca Ti 4 Mn Fe Total

1-6 100.00 100.00
7 43.05 3.22 3.04 40.47 2.09 8.12 100.00
8 42.52 2.63 3.82 36.76 3.32 10.95 100.00
9 44.89 9.84 29.26 1.66 2.19 12.17 100.00
10 46.55 9.05 27.87 2.98 2.56 10.98 100.00
11 39.13 2.07 6.46 14.46 4.03 2.41 1.82 29.62 100.00
12 50.46 2.58 8.47 18.36 0.82 4.42 2.63 0.68 1.91 9.67 100.00
13 48.59 3.16 9.02 18.44 0.74 3.80 3.76 2.22 10.28 100.00

14

100.00 100.00
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