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Abstract: The process mineralogy characteristics of a titanomagnetite in Ankang region were studied by
means of X-ray fluorescence spectrometry ( XRF) optical microscope scanning electron microscope
( SEM) X-—ay energy spectrum probe( EDS) etc.The chemical analysis results of the crude ore show that
the main elements available for beneficiation and recovery in the ore are titanium and iron with grade of
20.9% and 7.67% respectively. Mineral identification results show that the mineral types are mainly tit—
anomagnetite( 16.8%) ilmenite( 8.81%) sulfide( 1.10%) gangue minerals( 73.29%) .The particle size
characteristics of mineral technology show that the particle sizes of useful minerals titanomagnetite ilmen—
ite and sulfide are mainly in the range of 500~100 pm which are closely linked in different forms. Equi—
librium of? elements show that the theoretical grade of iron and titanium are 52.44% and 47.83% re—
spectively and the distribution rates of iron and titanium are 41.65% and 54.30% respectively. The fac—
tors affecting the beneficiation indexes are clarified which provides a theoretical basis for the formulation
of a reasonable beneficiation and metallurgy process.
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Table 1 Chemical components of raw ores %
TiO, TFe FeO Fe,0; Ca0 MgO S Al, 0,4 Si0, P Cu Co Ni Se
7.67 20.9 19.1 8.63 7.3 4.18 0.41 12.58 32.22 0.063  0.00359 0.016 0.0023 0.001 91
TFe TiO, 3
20.9% \7.67% 500~ 100 pm;
200 ~75 pm; 200 ~
Si0, 32.22% 100 pum o
o
12 2 000 ~200 pm
N (o]
X 2
( Table 2 Mineral components of raw ore
) - ( ) - 1% 1%
( 2) o 16.80 16.80
8.81 8.81
2 ; 1.10 1.10
2.30
2.1 33.10
16.64
17.94 73.29
6-7
o 1.43
‘ ’ ’ 1.88
3
Table 3 Technological granularity of main minerals
1%
5000 pm 3 000 pm 2 000 pm 1 000 pm 500 pm 200 pm 100 pm 75 pm =75 pm
0.51 3.11 19.76 45.12 18 8.95 4.55
100 100 99.49 96.38 76.62 31.5 13.5 4.55 0
1.88 3.45 8.42 42.13 20.21 16.36 7.55
100 100 98.12 94.67 86.25 44.12 23.91 7.55 0
7.13 9.98 29.33 27.32 11.35 14.89
100 100 100 92.87 82.89 53.56 26.24 14.89 0
1.23 8.35 12.69 22.16 27.65 15.31 5.96 3.32 3.33
98.77 90.42 717.73 55.57 27.92 12.61 6.65 3.33 0
2.2 1 o
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Table 4 X-ray energy spectrum analysis of titanomagnetite
w/!%
Fe Ti v Si Al Ca Mg 0

01 65.110 8.830 0.540 0.410 0.800 24.310
02 65.660 8.480 0.550 0.510 0.750 0.210 0.540 23.300
03 65.040 8.800 0.600 0.310 0.870 0.030 24.350
04 65.110 8.410 0.510 0.320 0.840 0.140 24.670
05 65.430 8.880 0.310 0.480 0.740 24.160
06 64.870 8.910 0.340 0.560 0.740 0.050 0.060 24.470
07 64.890 8.870 0.410 0.660 0.760 0.300 0.220 23.890
08 65.780 8.420 0.550 0.640 0.690 23.920
09 65.410 8.560 0.560 0.610 0.470 24.390
10 65.910 8.360 0.490 0.460 0.650 0.110 0.210 23.810
65.910 8.910 0.600 0.660 0.870 0.300 0.540 24.670

64.870 8.360 0.310 0.310 0.470 0.050 0.060 23.300

65.321 8.652 0.486 0.496 0.731 0.140 0.230 24.127
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Table 5 Analysis of X-ray energy spectrum measurement zone of titanium magnetite
w!%
Fe Ti Vv Si Al Ca Mg 0

01 60.690 10.000 1.740 2.340 24.950

02 51.770 8.310 0.550 5.060 2.860 4.160 1.090 26.200

03 59.450 7.940 0.590 2.730 2.360 1.570 25.360

04 57.060 7.010 0.580 3.990 1.710 4.000 25.660

05 52.470 9.150 0.640 4.530 2.810 3.460 26.940

06 46.340 9.770 0.640 6.260 2.540 6.820 27.630

07 48.590 8.980 0.520 6.270 3.000 5.350 27.300

08 49.940 8.300 0.740 5.830 2.390 5.820 26.990

09 49.110 8.420 0.670 5.950 2.730 5.260 1.020 26.850

10 50.430 9.180 0.520 5.270 3.130 4.360 27.120

11 25.650 9.810 0.020 12.410 6.060 10.430 1.940 33.680

12 37.390 8.830 0.630 9.330 4.910 7.580 1.980 29.350

13 42.620 11.120 0.510 5.990 2.740 7.630 1.380 28.020

14 42.080 11.690 0.440 6.520 2.860 7.960 28.450

15 42.400 8.350 0.600 7.620 3.320 7.230 1.230 29.250

60.690 11.690 0.740 12.410 6.060 10.430 1.980 33.680

25.650 7.010 0.020 1.740 1.710 1.570 1.020 24.950

47.733 9.124 0.550 5.967 3.051 5.830 1.440 27.583

°
Fe 52.44% Ti0,14.1% o
X
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2) o TiO,
51.250% 45.120% 47.832% .
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6 X
Table 6 X-ray energy spectrum analysis of Ilmenite
w/!%

Tio, Si0, MgO Al,O4 Ca0 V, 05 Cr,04 CoO MnO FeO

01 49.570 0.106 0.010 0.043 0.103 0.449 0.000 0.074 1.330 48.315
02 51.250 0.090 0.010 0.021 0.080 0.230 0.011 0.045 1.230 47.033
03 48.370 0.070 0.020 0.021 0.070 0.450 0.000 0.032 1.110 49.857
04 49.780 0.081 0.000 0.031 0.060 0.480 0.000 0.085 1.320 48.163
05 48.120 0.111 0.020 0.002 0.000 0.370 0.000 0.074 1.070 50.233
06 48.480 0.102 0.000 0.007 0.070 0.390 0.010 0.078 0.980 49.883
07 48.150 0.081 0.000 0.134 0.000 0.330 0.000 0.035 1.430 49.840
08 48.310 0.083 0.000 0.210 0.000 0.310 0.000 0.042 0.770 50.275
09 47.780 0.059 0.010 0.010 0.120 0.450 0.000 0.041 0.000 51.530
10 46.174 0.106 0.020 0.043 0.103 0.449 0.000 0.074 1.330 51.701
11 46.512 0.082 0.022 0.103 0.028 0.570 0.000 0.082 1.094 51.507
12 47.382 0.087 0.032 0.002 0.070 0.498 0.000 0.049 1.262 50.618
13 47.051 0.080 0.009 0.107 0.004 0.481 0.012 0.085 1.113 51.058
14 45.120 1.110 0.110 1.560 0.770 0.510 0.000 0.084 1.080 49.656
15 45.430 1.140 0.460 1.430 0.650 0.660 0.010 0.091 1.090 49.039
51.250 1.140 0.460 1.560 0.770 0.660 0.012 0.091 1.430 51.701

45.120 0.059 0.000 0.002 0.004 0.230 0.000 0.032 0.000 47.033

47.832 0.226 0.048 0.248 0.142 0.442 0.003 0.065 1.081 49.914
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Table 7 X-ray point analysis of Sulfides
o w/!%
X ( ) : S Ti Fe Co
52.83 0.57 43.69 2.9
$39.44% Fe60.56% S52.83% 2041 0.6
Fe43.69% Ti0.57% Co2.9%( 7).
4) X ( 8
N N Fe 32.52%
(e}
o
8
Table 8 Chemical compositions of main veins
w/%
0] Mg Al Si Ca Fe Ti K Na
37.31 5.2 8.14 14.34 2.48 32.52
42.09 10.04 1.78 21.98 17.19 6.92
35.49 3.09 15.01 20.32 5.06 21.02
45.61 14.43 24.87 5.12 0.59 7.23 2.15
3 (e}
o]
o o
10-12 .
o L
. . ( 9.
9 \
Table 9 Equilibrium distribution of iron and titanium in ores %
Fe Fe Fe TiO, TiO, TiO,
16.80 52.44 8.81 41.65 16.80 14.10 2.37 30.53
8.81 38.82 3.42 16.17 8.81 47.83 4.21 54.30
1.10 47.30 0.52 2.46 1.10 0.07 0.00 0.01
73.29 11.46 8.40 39.71 73.29 1.61 1.18 15.21
100.00 21.15 100.00 100.00 7.76 100.04
Fe =21.00( Fe ) 120.9 Tio, =7.76( Ti0, ) 17.67
( ) = 101.19% ( Ti0,) = 101.22%
4 52.44%
e 41.65% 39.
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