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Abstract: Taking vanadium-titanium magnetite electric furnace slag as the research object, the authors systemati-
cally studied chemical composition, mineral composition, mineral and element distribution characteristics of the
slag by means of chemical analysis, X-ray diffraction analysis and electron microprobe analysis. The results show
that 94. 74% Ti exists in anosovite, Mg and Al mainly occur in the form of magnesia alumina spinel, calcium and
silicon are mainly in the form of diopside, while iron is dispersed in various minerals. The valuable mineral is
anosovite, which is mainly disseminated with diopside, and partly distributed in spinel. Besides, some of Mg and
Al occur in anosovite in the form of isomorphous admixture; as a result, the content of TiO, in anosovite is only
82.04%. The result can provide scientific basis for the comprehensive utilization of vanadium-titanium magnetite
electric furnace slag.
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Table 1 EPMA-EDS micro-area composition analysis
results of anosovite

X TiO, MgO AL O, FeO
1 81.59 8.94 6.65 2.82

2 82.45 8.43 7.25 1.87

3 82.16 8.75 7.07 2.03
4 82.14 8.35 7.05 2.46
5 82.21 8.71 6.82 2.25
6 81.78 9.15 6.82 2.24
7 81.59 8.96 6.86 2.59
8 82.26 8.78 6.72 2.24
9 82.08 9.00 6. 66 2.26
10 82.12 9.54 6.06 2.28
T 82. 04 8.86 6. 80 2.30
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Fig. 5 EPMA-EDS micro-area analyses of anosovite in medium-grade titanium slag
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Table 2 EPMA-EDS micro-area composition analysis

results of spinel

MIXJFS MgO Al, 04 Ti0, V,05 FeO
1 27.08 63.14 4.85 1.96 2.98

2 27.04  61.66 4.98 3.37 2.95

3 26.3 61.60 4.77 3.23 4.09

4 27.05 64.53 3.72 1.45 3.24

5 27.15 63.43 4.51 1.80 3.11

6 25.89  61.04 5.23 4.17 3.68

7 25.93 59. 80 5.82 4.76 3.69

8 27.12  63.18 4.57 2.32 2.81
REe] 26.70 62.30 4.81 2.88 3.32
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Fig. 6 EPMA-EDS micro-area analysis results of spinel in medium-grade titanium slag
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Fig. 7 EPMA-EDS micro-area analysis results of diopside in medium-grade titanium slag
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Table 3 EPMA-EDS micro-area composition analysis
results of diopside

WMIXJFE Mg0 ALO; Si0, Ca0 TiO, MnO  FeO
1 7.51 16.88 36.80 19.66 10.98 3.70 4.47
2 9.12 15.53 36.34 20.67 12.85 3.91 1.59
3 5.27 16.56 39.23 18.71 9.27 6.45 4.51
4 9.50 15.99 37.06 20.33 10.90 3.68 2.54
5 8.87 14.42 36.54 21.37 13.12 3.73 1.95
g 8.05 15.88 37.19 20.15 11.42 4.29 3.01
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Fig. 8 EPMA-EDS micro-area analysis results of perovskite in medium-grade titanium slag
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Table 4 EPMA-EDS micro-area composition analysis

results of plume perovskite

MIXFS Mg0 ALO; Si0,  Ca0 TiO, MnO  FeO
1 0.66 1.47 2.16 38.36 56.46 0.89 0.00
2 1.41 3.51 6.65 35.75 50.03 1.52 1.13
SEE) 1,04 2,49 4.41 37.06 53.25 1.21  0.57
4.5 B

&R ERAE EPMA BG b Bou i, BORH & i
BAK ARG Tz, 8 R IRDRDIR, 2 DL R G G AR
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J&%,
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BRI A WA T & TC R 19 70 A R i SRR S AT
TR, JCR AT ANER 5 R,

M2 5 Al %0, 40 R 280 Ti 40 A T SBek B
3. 10% 53 A F B M A v, R B BR A 2 ki v 32
A T, Re 2 IR A P T, DR
ik 94.74%

Mg I Al E 2554 T B A FEESR R A
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Table 5 The distribution of main elements in the medium-

grade titanium slag

Lpe| Ti Mg Al Ca Si Fe
BECA 94.74 53.39 28.34 4.14 3.75 37.13
BEEASAA 118 34.27 55.34  2.75  1.16  13.43
B 3.10  11.41 15.56 91.91 94.74 13.47
& E ek 0.07 0.06 0.04 0.12 0.08 35.22
HoAth 0.91 0.87 0.72 1.09 0.28 0.74
it 100.00 100.00 100.00 100.00 100.00 100.00

11. 41% 1 Mg 504 T8 A, 2 DL MR 5%
B AR 77 AETE s AL RIS 5 Mg 2B (R EE
RO AL I 29 Mg I AY , AT 5 B
i i 2 W AR ) R BERR AR A, LU kA
VLGB WA, Al 76 SRR A B W A vt 2 D) 2 )
Bk AL X AETE

YR HR Sy Ca MEART W) KB4, KA R
ik 91.91% , /bt Ca 5340 TR BERRAR 40 LA S
FERT T Si BB S Ca 2101, IR g ks b Ay
Ca fl Si FEAAE TEM AT WP, B AT Si0
OYATRINE] 94. 74% T A BB i 2 E Bk
Hh Ca AR

Fe S8R A 8, 35. 22% L 4 JB IE R AE7E, 2B
B TR R IR 37, 13% A TR0 A TEEAR IS i
ARBWEATT . Fe LA RUGR kA A08 U242 T
R BERAR A B A, T 3L Fe 310
BRI
6 %5t

(1) HEKE  Tio, &b A BAR, L 58. 18%,
MgO ., Al,0, | CaO ., SiO, . TFe 7 &t 43 % A 5. 43% .
13.94% 3. 66% .10. 24%F1 1. 34%,

(2) TET Y058 28, vhgkid v 26 IG5 43
Ti FAAE TR, HAM i R 51k 94, 74% 5 REK A
EEAREE K, 4l /NE /N T 10 pm, D HOH #7738
300 pm Zif7, — A T 20~200 pwm Z 6] ; Ak T
FEHBHEARIRY LR, TR G EERR A i A
KFR, WKAT Y EZRBERIRGNA B &Rk
&5 Mg M1 Al R4 T ARG B R R A,
AR T B Ca F1 Si F B LS A B R AF
TE;Fe S AT B0 40 0, 7 R A VEERR R A LB
AN L/ ab I S

(3) BEAT YT AR Z Mg Al %R IR VU
BT A FEAE , H TiO, S 74X 82. 04%
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75 T4 EmET  BTURK el || FE T4 A SRR SS I TR G G IS
1 e [ b 2.374 3224 0.90 15 Hh Bk Ak 0. 905 1763 0.97
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11 Hi gk 5 A 5E 0.951 1030 0.93 || 25 BN ROIRTAN 0.386 486 0.91
12 IRACHE 5T 0.939 2 069 0.86 | 26 T b o 0.379 743 0.85
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14 KM 5 2 0.917 1591 0.93 || 28 W7 bR 0. 191 615 0.83
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