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Table 1 Chemical composition analysis results of the sample
TFe FeO TiO, V,04 Co S Cu Ni Pb 7n
53.25 33.28 13.02 0.562 <0.01 0.84 0.012 <0.01 <0.01 0.045
Si0, AlL,O, Ca0 MgO Mn P As Na,0 K,0 /
3.87 4.09 1.14 2.78 0.271 <<0.005 <0.01 0.104 0.101 /
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Table 2 Regularities of distribution of chemical components with the changes of grading of the sample

TFe dh 7 AR AR AR R RS rh 22 B R, (HH
R ATER R I W 2
22 WEFMMR
22,1 WAL E 35T

KH Zeiss Sigma 500 +1 4 #1273l 5% +Bruker
RETE C+AMICS H 39170 Bt R Geta i, fr UL
R RE S o3 S B B LK 3

% 3 050, B FEH 224 R W) Bk
W, ADREBEERY SORDIRERRT, FER R T
VN B A KA AN A SR
f, BB WP RORCRARERD O LK
BRAGH U R BB AT S

Ridi/mm 2R/ Y% . il . . A% .

e TiO, V,0, § SiO, ALO, MgO TFe TiO, V,0, § SO, ALO, MgO

+0.25 320 41.75 12.67 0.437 0444 1242 6.54 453 2.51 3.13 2.49 1.76  10.04 5.12 5.10
-0.25+0.15 9.71 49.31 13.38 0.523 0428 646 495 349 9.01 10.03  9.04 5.15 1584 11.76 11.92
-0.15+0.10 16.09 52.38 13.19 0.559 0.509 440 434 3.11 1587 1639 16.02 10.16 17.89 17.09 17.61
-0.10+0.074  14.69 53.50 13.30 0.570 0.626 3.77 4.15 287 1481 1510 1492 1142 14.00 1493 14.84
-0.074+0.043 1548 54.00 13.06 0.579 0.709 297 3.89 2.65 1575 15.62 1597 13.62 11.62 1474 1444

-0.043+0.038 7.16 54.38 13.06 0.588 0.872 2.67 3.73 253 733 7.22 7.49 7.74 4.83 6.53 6.37
-0.038 33.67 54.75 12.50 0.568 1.200 3.03 3.62 251 3472 3251 34.07 50.14 2578 29.83 29.73
Gt 100.00 53.10 12.95 0.561 0.806 3.96 4.09 2.84 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Table 3 Mineral contents and compositions of the sample

xR3 WYEBREE

R VB /Y% K/ A %

(PNA73 83.61 RS 0.36
N7 3.76 /R 0.06

g K73 2.18 Miti 0.51
KA 0.05 (53 el 0.21

S pliki el 2.70 [/ EENY ) 0.32
piig ¥ e) 1.28 BB 0.02
RN 1.03 B 0.05
LNl 0.12 LN T 0.06
b IRKE 1.22 AN ) 1.29
N 1.17 Hit 100.00
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Table 4 Analysis results of the forms of chemical elements
such as Fe and Ti and S in the sample

WK Fe R ATE /% STCRPATE 1% Ti LI AT H 1%

ENGARE 92.25 0.00 81.68
gy el 1.09 0.92 1.26
B 021 0.00 0.00
N e 0.68 0.00 0.83
W 2.03 98.67 0.00
KA 0.04 0.00 0.02
by el 0.42 0.00 0.33
R 2.67 0.00 13.63
BRI 0.03 0.00 0.00
vl 0.10 0.00 1.06
EvA e e) 0.00 0.00 0.00
BRM A 0.47 0.00 1.18
Ry 0.00 0.41 0.00

il 100.00 100.00 100.00
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Fig.l1 Microstructure of titanomagnetite in the sample
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Fig.2 Under-liberated interlocked of taitanomagnetite and other minerals in the sample
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Fig.3 Contrastive under-liberated interlocked of the coarse and fine fraction samples
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Table 5 Mineral compositions and intercrescence relationships of all fractions in the sample
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Fig.4 Beneficiation test flow of improving the quality of the
sample
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Table 6 Beneficiation test results of inproving the quality of the sample
. PR LYo [FIC /%
BIAE e R p Tio, v,0, S0, ALO, MgO S TFe TiO, V,0, Si0, ALO, MgO S
-0.074 mm *ﬁtﬁ):‘ 94.41 5575 12.64 0.582 243 3.73 2.72 059 9743 9472 9847 63.20 86.49 8459 84.77
é2.62% )%ﬁf 559 2488 11.89 0.153 2390 9.84 837 1.79 257 528 1.53 36.80 13.51 1541 1523
JRAT 100.00 54.02 12.60 0.558 3.63 4.07 3.04 0.66 100.00 100.00 100.00 100.00 100.00 100.00 100.00
0.074 mm W™ 9322 5625 12.63 0.588 236 3.83 255 0.58 96.88 9371 98.13 57.63 83.77 8049 81.67
§2.88% Eﬁr 6.78 24.88 11.66 0.154 23.86 10.20 850 1.79 3.12 6.29 1.87 4237 1623 19.51 18.33
JE&H 100.00 54.12 12.56 0.559 3.82 426 2.95 0.66 100.00 100.00 100.00 100.00 100.00 100.00 100.00
-0.074 mm ?ﬁ%’ﬁr 9293 56.50 12.75 0.577 1.86 3.52 242 0.58 96.96 9339 9828 49.86 81.13 77.83 80.99
é7_40% )%ﬁf 7.07 2325 11.87 0.133 24.59 10.76 9.06 1.79 3.04 6.61 1.72 50.14 1887 22.17 19.01
JRAT 100.00 54.15 12.69 0.546 3.47 4.03 2.89 0.67 100.00 100.00 100.00 100.00 100.00 100.00 100.00
-0.045 mm W™ 92,03 56.56 12.67 0.597 1.74 3.45 236 0.58 9640 9246 97.75 46.19 7889 75.55 79.28
9'0.10% Eﬁr 797 2438 1193 0.159 2341 10.66 8.82 1.75 3.60 7.54 225 53.81 21.11 2445 20.72
Ji&5" 100.00 54.00 12.61 0.562 3.47 4.02 2.87 0.67 100.00 100.00 100.00 100.00 100.00 100.00 100.00
-0.045 mm ?ﬁ%’ﬁr 91.40 57.00 12.66 0.598 1.71 3.48 233 0.57 96.00 91.79 9745 44.06 77.56 72.89 77.38
9'4.00% )%ﬁf 8.60 2525 12.04 0.166 23.07 10.70 9.21 1.78 4.00 821 255 5594 2244 27.11 22.62
J#A” 100.00 54.27 12.61 0.561 3.55 4.10 2.92 0.68 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Abstract: This is a paper in the field of mineral processing engineering. The mineral characteristics of a
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Liaoning Province
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Abstract: This is a paper in the field of metallurgical engineering. Pellets were prepared from vanadium and
titanium magnetite concentrates from Liaoxi, and the preheating characteristics and roasting characteristics
of the pellets were studied. Results show that the strength of preheating ball can reach 819 N when
preheating for 15 min at 900°C, and the strength of the ball reached 3020 N at 1100°C for 15 min under the
optimum preheating system. The oxidation degree of the pellet is 97% at 900°C for 15 min, and the
temperature has a stronger influence on the oxidation degree than time.With the increase of oxidation
temperature, with the increase of preoxidation temperature, magnetite in the pellets changes into hematite
and ilmenite into ferrobrookite. With the increase of calcination temperature, the crystal in pellet grows up,
the porosity decreases and the structure becomes denser.

Keywords: Metallurgical engineering; Vanadium titano-magnetite; Oxidized pellets; Preheat; Roasting;
Compressive strength
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vanadium titanium iron concentrate sample from Panxi were studied using sieve analysis, polarizing
microscope, X-ray diffractometer, Zeiss Sigma 500 scanning electron microscope, Bruker energy
spectrometer, and AMICS automatic mineral analysis system. The main gangue minerals in the sample are
magnetite pyrite, granular ilmenite, pyroxene, feldspar, etc. The contents of coarse and fine products TFe, S,
Si0,, Al,O;, MgO, and gangue minerals are quite different. A small amount of Fe exists in ilmenite,
magnetic pyrite, and non-metallic minerals. Ti mainly exists in the form of titanium magnetite. ilmenite and
magnesium aluminum spinel are inlaid on the base of titanium magnetite in lamellar, veinlet, thin strip, grid,
and needle shapes, The particle size of the guest crystal mineral is very fine, making it difficult to grind,
separate, and post treat the product. The use of grinding magnetic separation can increase the TFe grade of
vanadium titanium iron concentrate by 2-3 percentage points. The essence of the improvement is a
significant decrease in the content of SiO,, Al,O,, and MgO in the concentrate, with a decrease of
Si0,>MgO>Al,0;. The TiO, content of the concentrate does not change much during the improvement
process, with Fe/Ti0, increasing from 4.29 to 4.50, V,04 grade slightly increasing, and S grade slightly
decreasing.

Keywords: Vanadium titanium iron concentrate; Mineral characterristics; Improving quality; Mineral
processing engineering; Mineralogy



