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Mineral Processing Test on Olivine Type of Vanadium-titanium
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Abstract: In this paper the olivine type of vanadium-titanium magnetite had been analyzed by X—ay fluo—
rescence spectrum and X-ray diffraction spectrum to identify the raw ore mineral compositions. The main
valuable metal elements in raw ore are iron and titanium thus comprehensive utilization of iron and titanium
can be considered.The main useful minerals are chlorite ( from olivine and feldspar to chlorite) amphibole
and sphenite and a small amount of pyroxene quartz and mica present.The iron component in raw ore is
mainly magnetic iron which is concentrated in titanomagnetite while titanium is concentrated in ilmenite.
Crushing results of raw oreshow that the distribution of iron and titanium of each grain grade is relatively u—
niform but the TiO, TFe and MFe of fine grain grade ( —0.038 mm) are relatively low.Based on raw ore na—
ture the step grinding experiment to separate iron was carried out.The results show that after using the mag—
netic separation column for selection the iron concentrate TFe grade can reach to 55.62% the recovery rate
can reach to 50.12%.The effective recycling of iron in Olivine type of Vanadium-Titanium magnetite in
Hongge can be achieved.The two-stage weak magnetic separation tailings are fed as titanium separation and
the titanium concentrate is recovered which achieve comprehensive utilization of raw ore.
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Table 2 Crushing analysis results of raw ore
1% 1%
/mm /% - -
TiO, TFe MFe TiO, TFe MFe
+0.63 18.75 8.60 21.56 20.27 19.15 17.93 21.29
+0.30-0.63 35.71 8.54 22.75 17.61 36.20 36.04 35.23
+0.20-0.30 10.06 9.32 24.43 18.45 11.13 10.90 10.40
+0.15-0.20 4.76 8.90 24.71 19.03 5.02 5.22 5.07
+0.10-0.15 8.77 9.20 24.49 18.84 9.57 9.53 9.26
+0.074-0.10 3.04 10.08 24.31 20.03 3.63 3.28 3.41
+0.045-0.075 5.45 9.67 23.85 19.04 6.25 5.77 5.81
+0.038-0.045 1.15 9.14 22.67 16.36 1.25 1.16 1.05
-0.038 12.31 5.34 18.62 12.30 7.80 10.17 8.48
100.00 8.42 22.54 17.85 100.00 100.00 100.00
o -1
2.1 mm CGD11-60-2
4,
-1 mm 4
0.96 T
o 1.10% ; 031T
4.20% TFe 6.55%
R 4, 0.6%
e}
2.3
3. 500.0 g 50%

2.2 @3 cm : @4 cm : B5
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Fig.4 Flow chart of iron selection principle

3
Table 3 Test instruments used in this work

X Axios
X D/MAX-IIIB
BK-POLR
TCXJ-1
XCRS—-(400%240
XMQ-3240%90
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Table 4 Experimental results of dry tail tossing
/T 1% TFe /% TFe 1%
98.90 22.51 99.69
0.96 1.10 6.31 0.31
100.00 22.33 100.00
97.50 22.74 99.28
0.64 2.50 6.39 0.72
100.00 22.33 100.00
96.90 22.84 99.11
0.51 3.10 6.43 0.89
100.00 22.33 100.00
95.80 23.02 98.77
0.31 4.20 6.55 1.23
100.00 22.33 100.00
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Fig.5 Grinding curve before the first stage of dressing
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Fig.6  Test results of the first stage of ball grinding time
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Fig.7 Test results of magnetic field intensity in
the first stage ( concentrate)
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Fig.8 Grinding curve before the secondary separation
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Fig.9 Test results of the secondary ball grinding
time conditions
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Fig.10  Test results of magnetic field intensity in
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Table 5 Magnetic field strength test results of magnetic separation column
/T /% TFe /% TFe 1%
70.04 55.88 74.20
1.2 29.96 45.42 25.80
100.00 52.75 100.00
71.15 55.62 75.07
1.4 28.85 45.57 24.93
100.00 52.72 100.00
72.22 54.73 75.01
1.6 27.78 47.42 24.99
100.00 52.70 100.00
5 2.6
o 11 _
1.4T 55.62% TFe 55.62%
20.07% 1.4 50.12%
T o °
. —1 mm J5iL "
i, = 2 e uEM%, % —
TFe [l it 3
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7 100.00
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Fig.11 Flow chart of selecting iron number and quality
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