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Experimental study on quality improvement and impurity reduction
of a vanadium-titanium iron concentrate in Panxi

Li Shuo"?, Chen Fulin"*’, Cai Xianyan"?, Huang Liyu’, Wang Zhijie"*, Wu Ning"’, Huang Yan"’

(1. State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Panzhihua 617000, Sichuan,
China; 2. Pangang Group Panzhihua Iron & Steel Research Institute Co., Ltd., Panzhihua 617000, Sichuan, China;
3. Pangang Group New Baima Mining Co., Ltd., Panzhihua 617000, Sichuan, China)

Abstract: The TFe grade of a vanadium-titanium-iron concentrate in Panxi is 55.88%. The chemical
composition of the main impurity elements in the sample include TiO,, SiO,, AL,O;, MgO and CaO, the
proportion of impurities such as granular ilmenite and gangue minerals accountes for 14.26%. Ilmenite
is mainly embedded in the titanium magnetite base in the form of guest crystals, and there are signific-
ant differences in impurity components and distribution characteristics between coarse and fine grained
ferrotitanium vanadium concentrates. Three comparative experiments were conducted on the vanadium
titanium iron concentrate, including "preliminary classification - coarse particle regrinding magnetic

nn

separation", "preliminary classification - coarse particle regrinding magnetic separation - fine particle

magnetic separation", and "deep magnetic separation - classification - coarse particle regrinding magnet-
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ic separation". Meanwhile, magnetic separation equipment comparative tests were cared out by using

electromagnetic wet drum magnetic separator, high-frequency harmonic magnetic separator and mag-

netic separation column. In addition, a comparative analysis was conducted on the main chemical and

mineral components of the iron concentrate before and after upgrading. Research results show that us-

ing an electromagnetic wet drum magnetic separator as the sorting equipment, the process of "prelimin-
ary grading (0.074mm) - coarse particle regrinding (—0.074 mm accounting for 96.50%) magnetic separ-
ation - direct magnetic separation with fine particle" has the best quality improvement effect. After the

quality improvement, the TFe grade of the vanadium titanium iron concentrate increases by 3.36 per-

centage points, the proportion of impurities decreases by 6.92 percentage points, and the TFe/TiO, in-

creases by 3.44 percentage points.

Key words: vanadium-titanium iron concentrate, quality improvement, high-frequency harmonic mag-

netic separator, magnetic separation column
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Table1 Chemical composition analysis results of the
sample %

TFe FeO TiO, V,0s Co S Cu Ni
55.88 32.89 9.68 0.715 0.017 047 0.029 0.021

SiO, ALO; CaO MgO Mn Na,0 K,O0
4.01 360 053 3.18 0304 0.078 0.018
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Table2 The mineral composition and contents of the

sample %

PRUEHD RERER ORDIRERERD™  SRRA MBEUh BERRARANA
84.41 1.33 1.35 3.54 3.47 1.47
BRA A ENA—REA KA Helika At
1.44 0.51 0.44 0.37 1.67 100.00
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Table 3 Particle size analysis and distribution of main chemical components along particle size

, AL/ %

AL fmm TR TFe TiO, V,0, S Si0, ALO, MgO

+0.25 1.93 34.25 6.65 0.362 0.444 2.14 7.18 10.86
~0.25~+0.15 5.78 46.06 8.96 0.562 0.484 11.05 5.09 6.88
~0.15 ~+0.10 8.48 51.50 9.78 0.638 0.479 7.02 451 5.09
~0.10 ~ +0.074 9.89 54.69 10.13 0.696 0.476 4.58 4.05 3.89
~0.074 ~ +0.043 16.52 56.50 10.26 0.721 0.485 3.14 3.67 3.07
~0.043 ~+0.038 6.96 57.50 10.14 0.734 0.492 2.67 3.56 2.83

~0.038 50.44 5838 9.52 0.731 0.476 223 3.20 235

it 100.00 55.88 9.68 0.701 0.478 3.94 3.68 331
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Fig.1 Photographs of mineral embedding characteristics
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Fig.2 '"Preliminary classification-coarse grain grinding
magnetic separation" process
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Fig.3 '"Preliminary classification-coarse grain grinding
magnetic separation-fine magnetic separation" pro-
cess
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Table 4 The results of improving processes test

7 TFedhfi  TFelalfi%

T2 PR AR 1% % %
BRIl 2068 59.00 21.85

. BORI2 7392 57.88 76.64
%ﬁ%ﬁgﬁgﬁﬂ IREHHRIT 9460  58.13 98.49
W 540 15.62 1.51

" 100.00  55.83 100.00

BHEDTL 2068 59.00 21.83

P2 7142 5931 75.80
ﬁ%ﬁﬁiﬁﬁﬁﬁiﬁéﬁﬁﬁ9zm 59.24 97.63
R — A BH'1 540 1562 1.51
BW2 227 2117 0.86

Byait 767 1727 237

" 100.00  55.88 100.00

BHEDTL 1915 59.12 20.27

BORI™2 7426 58.50 77.80
ﬁﬁﬂﬁ_ﬁﬁ_ﬁﬁﬁéﬁﬁﬁqm1 58.63 98.07
B R EA1 134 19.50 0.47
FBW2 525 1553 1.46

BY&ait 659 1635 1.93

JRO100.00  55.84 100.00
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Table S The results of magnetic separation equipment

Y A, R = N . type tests
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Table 6 Changes of main chemical compositions of iron concentrate before and after improving quality %
TFe TiO, V,0, S SiO, CaO MgO ALO, Na,0 K,O TFe/TiO,
J5 55.88 9.62 0.715 0.47 4.01 0.53 3.18 3.60 0.078 0.018 5.81
IREYHED 59.24 9.86 0.743 0.37 1.84 0.25 2.18 3.23 0.036 0.009 6.01
ZMECE /) +3.36 +0.24 +0.028 —0.10 -2.17 -0.28 -1.00 -0.37 —0.042 —0.009 +0.20
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Table 7 Changes of main mineral compositions of iron concentrate before and after improving quality %
HEES  REEY ORLIRBRERTT gRRA MAlH BB BSRA A BNAa—HREA Sika Hi
J B 84.41 1.33 1.35 3.54 3.47 1.47 144 051 0.44 037  1.67
TRAHHRGT 91.54 1.14 0.72 1.63 2.09 0.79 0.63 028 0.21 0.18  0.79
ZE(ESS +7.13 -0.19 —-0.63 -191 -1.38 -0.68 -0.81 —0.23 —0.23 -0.19 —0.88
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