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Study on process mineralogy of a titanium concentrate from Panzhihua
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Sichuan, China)

Abstract: This study focused on a specific case - titanium concentrate from Panzhihua. Detailed pro-
cess mineralogy research was conducted using chemical element analysis, AMICS, EPMA, XRD, SEM
and optical microscope identification. The research reveals that the ilmenite concentrate contains
48.03% TiO, and 33.93% TFe, along with small amounts of impurity components such as MgO, SiO,,
Al,O; and CaO. The primary mineral present is ilmenite (91.00%), followed by titanomagnetite
(1.41%), with a small percentage (7.59%) consisting of gangue minerals including pyroxene, chlorite, ti-
tanite and olivine. The titanium element primarily exists in the form of independent mineral phases in il-
menite and titanite, with distribution rates of 99.50% and 0.35%, respectively. It also occurs as iso-
morphism in titanomagnetite, with a distribution rate of 0.12%. The theoretical TiO, grade of the titani-
um concentrate has been determined to be 52.09%. It is believed that part of the ilmenite and titanomag-
netite in the titanium concentrate are formed by solid solution separation structures, which are difficult
to effectively separate and eliminate using traditional beneficiation methods. Additionally, there are
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small amounts of gangue minerals containing impurity elements such as magnesium, calcium, silicon,
and aluminum present in the titanium concentrate. These reasons render it challenging to enhance the
grade of titanium concentrate. We ought to explore and optimize the beneficiation process for the pur-
pose of effectively eliminating the gangue minerals within the titanium concentrate, thereby upgrading
the grade of titanium concentrate and reducing the impurity content.

Key words: titanium concentrate, process mineralogy, occurrence state, improving quality and redu-

cing impurities
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Table1 Chemical element analysis of Ti concentrate %

TiO, TFe FeO SiO, AlO; CaO MgO

48.03 33.93 38.26 1.50 0.57 0.50 3.12
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Fig.1 X-ray diffraction analysis of titanium concentrate
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Table 2 Mineral compositions of Ti concentrate %
) - ik kA4 .
EREkH £ hos &
S N T L G i
91.00 1.41 0.35 1.10 1.40 0.40 0.35 0.05 1.00 2.94 100.00

2 BT L ET R BT

NG TCTHWE, 24857 . O UV 1 e
FLES | ORSEE  J00C5 TP RISt h, it 4o )
A 8h5rHr L (AMICS ) A ERARA | ERRERRD™ . 21
A1 55 BT R EE 43 A1 A B0 AR A BN
(£ 3), & 3 Al 50, SRk Ki g EZAE A T
7 ~22 um, (&5 FL2) 75%; ShEEERH R B T 4
1T 5~ 13 um, 5 b2 60%; Gk A ki 545 h
ST T ~ 44 um, R EEES BEARXTROKR, T2 80%.

3 KT REET YEERE

H AR ) PR it 35 R e 43 BE A 4R, AR
Y1 E s (AMICS ), SR FE T 4% Rl it 25 4%
TESEATHIFGY, X — 2 4 BT b 2 B EEL 48 5
B B SRR | BRRE R AR A S
MRELE LA 4 PR,

R3I HBTHESHER

Table 3 Particle size composition of titanium concentrate
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63.07 0 96.29 0 100
53.03 1.61  94.68 488  95.12
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375 3.78 96.22 2.86 91.82 8.53 81.44
31.53 2.79 93.43 4.6 87.22 5.93 75.51

26.52 3.79 89.64 0.92 86.3 8.2 67.31
223 7.76 81.88 2.44 83.86 9.79 57.52
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15.77 10.08 63.79 5.25 74.14 9.29 40.21
13.26 15.81 4797 8.97 65.18 10.26 29.95
11.15 13.65 34.32 9.81 55.37 10.71 19.24
9.38 10.65 23.67 13.73 41.64 6.72 12.53
7.88 10.22 13.45 11.14 30.49 5.78 6.75
6.63 5.89 7.56 115 18.99 3.38 3.38
5.57 3.58 3.98 7.68 11.31 1.62 1.76
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Table 4 Dissociation degree of ilmenite and titanomagnetite monomer
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Fig. 3 Microstructure of ilmenite in the sample
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Fig. 4 Energy spectrum scanning image of ilmenite (solid solution separation structure)
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Fig. 5 Energy spectrum scanning image of ilmenite (meta-
somatic alteration)
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Fig. 6 Microstructure of gangue mineral in the sample
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Table 5 EPMA analysis results of ilmenite %
5 TiO, FeO MgO Ca0 ALO, Sio, V,0, Na,0O K,O P,0; Total
1 53.60 42.09 3.51 0.00 0.01 0.00 0.14 0.00 0.01 0.00 99.37
2 52.46 42.71 436 0.03 0.02 0.03 0.08 0.00 0.01 0.00 99.70
3 51.61 45.03 2.95 0.03 0.01 0.01 0.00 0.00 0.00 0.02 99.66
4 51.83 44.93 2.85 0.00 0.00 0.02 021 0.01 0.00 0.00 99.86
5 56.28 35.62 8.02 0.00 0.00 0.00 0.07 0.03 0.01 0.00 100.05
6 50.86 48.00 0.07 0.00 0.00 0.00 0.00 0.05 0.00 0.00 98.99
7 5237 47.28 0.09 0.01 0.00 0.00 0.00 0.02 0.00 0.00 99.77
8 52.05 47.23 0.08 0.00 0.00 0.02 0.32 0.02 0.00 0.00 99.73
9 50.53 48.91 0.02 0.02 0.03 0.00 0.00 0.02 0.00 0.01 99.55
10 4933 50.17 0.07 0.04 0.05 0.00 0.22 0.00 0.01 0.01 99.90
FHME 52.09 45.20 2.20 0.01 0.01 0.01 0.11 0.01 0.00 0.00 99.66
F o6 EHw e RIXEHE
Table 6 Energy spectrum analysis results of other minerals %
R TiO, FeO TFe MgO Ca0 AlLO, Sio, Cr,0, Zn0O Na,O K,0
(e 4.02 92.60 72.02 3.38
Wt 7.01 5.45 15.94 24.65 4.99 47.41
Rimfa 11.92 21.20 16.48 13.41 46.29 6.30 0.88
glef 456 3.55 33.21 33.74 28.50
val 41.18 0.94 0.73 30.10 1.05 26.73
FINA 276 6.12 476 18.58 14.16 16.96 37.86 3.02 0.56
A 27.15 21.12 38.04 34.81
R7 HEW T Fe.Ti.Mg T EERHiTE
Table 7 Equilibrium partition calculation table of chemical elements such as Fe, Ti, Mg in the sample %
7! 7! TFe TiO, MgO
X7 91.00 35.16 31.996 95.45 2.09 47.402 99.50 2.20 2.002 64.70
NI 1.41 72.02 1.015 3.03 4.02 0.057 0.12 0.00 0.000 0.00
WA 1.10 5.45 0.060 0.18 0.00 0.000 0.00 15.94 0.175 5.67
A 1.40 3.55 0.050 0.15 0.00 0.000 0.00 33.21 0.465 15.03
A 0.40 0.73 0.003 0.01 41.18 0.165 0.35 0.00 0.000 0.00
R 0.05 16.49 0.008 0.02 11.92 0.006 0.01 13.41 0.007 0.22
fARA 0.35 476 0.017 0.05 276 0.010 0.02 18.58 0.065 2.10
BB 0.35 45.76 0.160 0.48 0.00 0.000 0.00 0.00 0.000 0.00
MM 1.00 21.12 0211 0.63 0.00 0.000 0.00 38.04 0.380 12.29
Hevy 2.94
At 100.00 33.520 100.00 47.639 100.00 3.094 100.00
B S AL 33.93 48.03 3.12
A Z B (k) 98.79 99.19 99.18

BT R EE LT PIAE RAFE TRk
WEA 1, 23 A 353 51N 99.50% ., 0.35%; YR LI i
(R RAE TR, 0 AR R 0.12% .
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9.78%; U B LAZE T [RGB WA T BRE R, BREk
W, AR 11.18%. 1.80%.

IO R EZ LS 7 YARTE A T | 2%
Tea . Mia . MNG . EaSEKa s P, A%
39K 34.37%., 26.30%., 22.94% . 8.73%. 7.05%;
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Table 8 Equilibrium partition calculation table of chemical elements such as Ca, Si, Al in the sample %
) Y Ca0O Sio, AlLO,
HFR GCL i &lmE WARIES SlEit VigiiES i SEE Sy Ai R
X RN 91.00 0.01 0.009 1.80 0.01 0.009 0.60 0.01 0.009 1.46
BRmGS 1.41 4.02 0.057 11.18 0.00 0.000 0.00 0.00 0.000 0.00
A 1.10 24.65 0.271 53.49 47.41 0.522 3437 4.99 0.055 8.81
agiea 1.40 0.00 0.000 0.00 28.50 0.399 26.30 33.74 0.472 75.81
Liiral 0.40 30.10 0.120 23.75 26.73 0.107 7.05 1.05 0.004 0.67
R 0.00 0.000 0.00 0.00 0.000 0.00 46.29 0.023 3.71
FANA 0.35 14.16 0.050 9.78 37.86 0.133 8.73 16.96 0.059 9.53
WK 0.35 0.00 0.000 0.00 0.00 0.000 0.00 0.00 0.000 0.00
MMAT 1.00 0.00 0.000 0.00 34.81 0.348 22.94 0.00 0.000 0.00
Heww 2.94
At 100.00 0.507 100.00 1.517 100.00 0.623 100.00
BRKED WL 0.50 1.50 0.57
A R (k) 101.38 101.14 109.31
5 it ERIN 25
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