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Study on Process Mineralogy of Baima Iron Concentrate

Yang Daoguang

( Pangang Group Research Institute Co. Ltd. State Key Laboratory of Vanadium and Titanium Resources Comprehensive U—

tilization Panzhihua 617000 Sichuan China)

Abstract: Taking the raw ore concentrate and tailings from Baima concentrate in Panxi zone as the re—
search object the chemical elements mineral compositions and monomer dissociation degree of the sam—
ples were analyzed by means of chemical analysis and AMICS.The content of titanomagnetite ilmenite and
gangue the degree of dissociation of titano-magnetite monomer the main loss of Fe and change of titanium
content were investigated when the grade of Baima iron concentrate was raised to 59%.The main reason
for the difficulty in reducing TiO, content in the extracted Baima iron concentrate is that the lamellar il-
menite and fine acicular ilmenite spinel present in the form of micro fine inlay.
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1
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Table 1 Chemical components of Baima and Anning iron concentrates %
TFe FeO TIOZ Vz 05 Ca0O MgO 5102 Alz 03 S
56.12 32.97 10.46 0.771 0.49 3.61 4.56 4.22 0.46
55.50 30.00 7.80 0.580 1.40 2.80 5.80 3.30 0.60
61.70 27.00 6.00 0.700 0.50 2.00 2.00 2.30 0.60
1 TFe
61.7% TiO, . CaO ., MgO, SiO, : Ti0, \Mg0 .Si0, .Al, O, Se
Al 0, o TFe 1.2
TFe 5.58 TiO, . MgO ., SiO, . AMICS
Al 0O, o TFe 2 o
2
Table 2 Mineral compositions of Baima iron concentrate %
74.61 6.06 6.23 3.09 3.08 3.34 1.24 2.35
2 3 80%
74.61% 84.58%
25.39% 6.06% 18%
1.3
AMICS
3 °
3

Table 3 Dissociation degree of titano-magnetite monomer

1% / /%

0 5 880 0
0~30 452 1.49
30~60 768 8.25
60~ 80 1 308 17.16
80~90 1336 23.19
90~100 5512 36.41
100 7 020 13.50

1 0%

30% 100%

0% ~30%

0% ~
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56.88% 59.25% 2.37 ; V,0;
0.726% 0.769% 0.043
Ca0 .MgO Al 0, .Si0, S
i it Si0, 3.61% 1.97%
o
L 1.64 TiO, .
TR HL
A 94.13% 98.
ey 06% °
JIE 3.2
i L
W . °
5
1
Fig.1 Process flow chart of quality improvement
of Baima iron concentrate A °
81.54% 84.08% 2.54 o
3 3.34% 3.08% 0.26 ;
3.1 3.87% 2.57% 1.30 ;
. 3.06% 1.32% 1.74
4 . 2.7 o
4
Table 4 Multi element analysis results of Baima iron concentrate %
TFe FeO TlOz Vz 05 Ca0 MgO SIOZ A1203 S
56.88 32.97 9.45 0.726 0.41 3.07 3.61 3.49 0.43
59.25 33.7 9.46 0.769 0.17 2.17 1.97 3.09 0.36
18.85 17.69 8.31 0.091 4.33 16.95 29.05 9.52 1.81
5
Table 5 Mineral compositions of fine mill dressing products %
81.54 3.34 3.87 3.06 1.59 0.77 5.83
84.08 3.08 2.57 1.32 1.43 0.33 7.19
3.50 4.45 22.51 18.17 22.98 5.28 23.11
N Fe 6 o
63.66% . : Fe
:3.5% 4.45% Fe °
3.5% Fe 91%
o 93.35% Fe
3.3 N N N
3.3.1 Fe 23.73%

Fe

Fe o
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Table 6 Distribution of phases containing Fe %
91.00 1.92 1.45 1.56 0.46 0.18 0.68 2.75
93.35 1.81 0.50 0.48 0.39 0.05 0.88 2.54
13.64 10.09 20.54 18.28 18.03 4.05 4.55 6.81
3.3.2 63% o Ti N Ti
Ti 40.54% 26.
N 16% . 3.1 94.13% 500 t
Ti 7 ° TiO,
7 T 47.25 t TiO, 44.52 t 2.
Table 7 Phase distribution ofTi in different 73 to
minerals %0 333
Mg
84.96 10.66 0.41 1.7 0.1
86.63 10.90 0.73 M
7.71 40.54 5.22 26.16 6.52 g ©
Mg
Ti Mg
T o 3.1 94.13%
. Ti Mg 2/3
84.96% 86. 1/3.
8 Mg
Table 8 Phase distribution of Mg in different minerals %
34.75 1.14 35.93 5.76 0.61 13.87 7.94
39.15 0.90 31.15 2.52 0.30 6.89 19.09
30.08 1.14 33.16 7.75 14.36 13.51
334 N
Si Si 9 °
9 Si
Table 9 Phase distribution of Si in different minerals %
33.36 0.97 29.64 8.03 8.75 11.64 7.61
39.01 1.29 26.01 7.4 4.74 8.91 12.64
0.27 0.26 32.12 15.90 12.06 30.64 8.75
Si 3.35
Si N Al
Si 74.64%  73.93% . 3.1 N
94.13% Si Al 10 °
53.13% Al
46.87% . Al Al
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68.76%  70.04% . 3.1 83.34%
94.13% Al 16.66% .
10 Al
Table 10 Phase distribution of Al in different minerals %o
1.70 6.59 3.05 5.48 7.64 6.78
1.91 3.16 2.62 2.61 6.19 13.47
1.23 17.28 11.92 15.98 45.26 7.63
3.4 TFe TiO, o
2
AMICS 50.84 . 19.49
100 pum’
11 o
11

Table 11 Analysis results of dissociation degree of
titano-magnetite monomer

/%
1%
0~30 1.49 0.43 0.28 18.88
30~60 8.25 3.33 2.15 24.38
60~ 80 17.16 10.66 10.16 17.58
80~90 23.19 13.37 17.39 22.61
90~ 100 36.41 35.68 35.95 11.70
100 13.50 36.50 34.07 4.48
(<60%) 9.74% 3.76% 100%
13.5% 36.50%
(<60%) 2.43%
3.5
TFe
59% Si Mg, Al
TiO, o
3.5.1

Fig.2 SEM of lamellar ilmenite in titano-magnetite

2 3
120 Fe \Tl N O
Mg Mn, Fe Ti 0.96
~1.06 Mg Mn
Mn2+ \Mg2+ Fez+ .
12
Table 12 Energy spectrum analysis results
of lamellar ilmenite %
Fe Ti 0 Mg Mn
35.88 33.73 28.05 1.29 1.05
34.27 35.67 27.54 1.37 1.14
3 35.83 33.78 27.95 1.23 1.21
3.5.2
3

13
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Fe Ti Tio, .
Mg.Mn.V Al Fe Ti 6.3 ~
11.45 Ti.V.Mn Mg >5 pum *°
Al TiO, o
Al

Fig.3 SEM of pure titano-magnetite particles

13
Table 13 Energy spectrum analysis results of
titano-magnetite %
Fe Ti 0 Mg Mn % Al
1 6576 10.10 21.83 0.81 0.31 046 0.73
2 68.02 594 23.12 0.77 0.19 0.48 1.47
3 6478 691 2334 1.29 0.39 0.56 2.73
4 61.89 9.82 2485 0091 0.39 0.50 1.65
353
4
o <1 pm 50~100 pwm
! [e]
354
5
o 1 pm
30~50 pmo, 3
14,
Fe Al Mg
Ti '
1-2

Ti

4
Fig.4 Scanning electron micrograph of ilmenite
in titano-magnetite

.

Ch1 MAG: 1372x HV:20kV WD: 7.6 mm Px: 56 nm

5
Fig.5 SEM picture of magnesia alumina spinel
in titano-magnetite

14
Table 14 Energy spectrum analysis results of
chadacryst minerals %
Fe Mg Al Ti (6]
1 17.20 11.05 34.28 1.98 35.50
2 15.54 11.03 35.70 1.22 36.51
3 13.68 11.89 37.45 36.98
5~10 pm
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