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Abstract: Aiming at a low-grade vanadium titanomagnetite resource in Xinjiang, an experimental study
on efficient comprehensive recovery of iron and titanium benefication was carried out. According to the
specific properties of the ore, a technological process of iron and titanium comprehensive recovery was
developed, including stage grinding stage selection of iron, strong magnetic preconcentration, and flota-
tion to recover titanium. The iron concentrate product with a yield of 16.43%, a TFe grade of 57.08%,
and a Fe recovery of 53.24% was finally obtained from the iron separation process. Ilmenite flotation
material products with yield of 23.35%, TiO, grade of 16.30% and recovery of 50.22% were finally ob-
tained by titanium separation and preconcentration. The final result of titanium flotation is a titanium
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concentrate product with a yield of 25.60%, a TiO, grade of 48.02%, and a TiO, recovery rate of
75.62%. With such good index, this process provides a technical reference for iron and titanium recyc-
ling of low-grade vanadium titanium magnetite in such areas.

Key words: vanadium titanomagnetite, low-grade ore, mineral separation, iron, titanium, recovery rate
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Table 1 Chemical multiple analysis results of the test raw
ore %

TFe FeO Fe,0;, TiO, V,0; Sio, AlO;,
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Fig.1 Components and minerals distribution of raw ore
minerals
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Table 2 Chemical phase analysis results of raw iron ore %

BREEER BREROT R 1B ZEEkOT LBk AERREk pn
vk e Bk e ik ik T

979 115 256 059 026 289 1724

HAE 5679 667 1485 342 151 16.76 100.00
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Table3 Chemical phase analysis results of raw titanium

ore %
P hTio,  BKREBTHhTIO, HETiO, At
G 430 1.40 2.05 7.75
i % 55.48 18.07 2645  100.00
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Table 4 Particle size statistics of titanium magnetite

| AP Bk
R /mm -
/% Fit/% TR/ % Zi/%
0.5 6.9 6.9 9.28 9.28
—0.5 ~+0.1 48.15 55.05 52.9 62.18
—0.10 ~ +0.074 29.25 84.3 20.25 82.43
—0.074 ~ +0.043 7.96 92.26 6.89 89.32
—0.043 7.74 100 10.68 100
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Fig.2 Results of grinding fineness test for the first section
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Fig. 3 Results of magnetic field intensity test for the
first weak magnetic separation
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Fig. 4 Results of grinding fineness test for the second
stage weak magnetic separation
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Fig.5 Test results of magnetic field strength for the
second weak magnetic separation
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Fig. 6 Full process test of step grinding and iron selection
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Fig. 7 Test results of strong magnetic field intensity for
the first section
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Fig. 8 Test results of strong magnetic field strength for
the second stage
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Fig. 10 Test results of the dosage of floating collector
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Fig. 11 Test results of diesel Fuel dosage
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Fig. 13 Test results of oxalic acid dosage
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Fig. 14 Test results of sodium metasilicate dosage
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