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Abstract: In order to find out the ore properties of a low-grade refractory vanadium-titanium magnetite
ore and the factors affecting the beneficiation index, carried out detailed process mineralogy research.
The research shows that the ore is a low-grade vanadium-titanium magnetite ore of gabbro type. The
grade of TiO, is 4.53 %, the grade of TFe is 14.06% and the content of other valuable elements is low.
Titanomagnetite is the target mineral for beneficiation recovery of iron, in which the distribution rate of
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iron accounts for 47.892% of the total iron. Ilmenite is the target mineral for beneficiation recovery of
titanium, and its distribution rate of titanium accounts for 60.881% of the total titanium. The solid solu-

tion separation minerals, altered minerals chlorite and apatite are common in titanomagnetite. The
particle size is fine and the dissemination is complex. It is difficult to effectively dissociate from titano-
magnetite by grinding, and it is easy to be mixed with iron concentrate to affect the quality of iron con-

centrate. The ilmenite also contains trace alteration minerals such as titanite and fine-grained titanomag-
netite, apatite and sulfide. The addition of titanomagnetite to the ilmenite concentrate will lead to the in-
crease of Ca, Mg, Si, S and P in the ilmenite concentrate, which will affect the quality of the concen-

trate. At the same time, the lamellar ilmenite and ilmenite in titanomagnetite are difficult to be effect-

ively dissociated by grinding, and it is easy to enter the iron concentrate with titanomagnetite in the iron

separation process. This part of ilmenite is a reasonable loss.

Key words: low-grade vanadium-titanium magnetite, occurrence state, process mineralogy, theoretical

grade, mineral processing technology
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Table 1 Chemical analysis results of the ore %

CaO MgO K,O0 TiO, SiO, ALO; TFe Na,O

Cu Zn0O Sc* P S V,0; Ni Co

10.93 6.28 025 453 4009 1359  14.06 2.85

0.016  0.038 2390 0.19 022 0.071 0.008 0.002

VE: b B g/t

R2 TATTMARRSE

Table 2 Mineral composition and content of the ore %

RWEER  BRE WEMPRDT EWE KA MO Mo R0 sikda Bika B AR WO gWa rma HE

11.25 5.35 0.59 0.01 3850 29.10 5.00

2.50 1.22 122 040 031 0.22 0.21 1.32
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Fig. 1 Embedded characteristics of titanium magnetite (BSE)
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Fig.2 X-ray spectrum analysis of solid solution separation structure in titanium magnetite
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Fig.3 Embedded characteristics of granular ilmenite (re-
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Table 3 Statistics table of primary particle size of titani-
um magnetite and ilmenite

P o BRERA AR /N T ERRE KA, — M T - I %

74 ~ 500 pm, Fx KA 3K 1 mm, 0.15 mm LA F 5l R kD
26.3%, 0.043 ~ 0.15 mm & [t ik 61.3%, —0.043 mm +0.5 115 45
%ﬁéﬂi*jﬁ(@fﬁfﬁ 124%(%% 3)0 EE%%E%T%%//IB:%*E —0.5 ~+0.15 39.8 21.8
A WD FeO 0 41.642% ~ 46.388%, F- 015 - 40,074 2is s
HIME K 44.592% (8 TFe: 34.682%), TiO, &

N N —0.074 ~ +0.043 20.3 28.8
} 50.186% ~ 52.038%, F-Y{H Jy 50.874%, 75 & /b oons . 4
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Table 4

R4 LG ST R TR 2 (F1)

Element composition and content of titanium magnetite and ilmenite by EPMA (average)

%

VR Na,0  CaO FeO Cr,0, MgO K0

TiO, P,0, ALO, Sio, V,0;4 MnO psSan

WY 0016 0286 78400  0.013 0315  0.001
R 0.008  0.018 44592  0.005  1.906  0.001

11.057 0.382 2.450 0.073 0.194 0.317 93.504
50.874 0.007 0.062 0.038 0.203 0.886 98.599
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Fig. 4 Embedded characteristics of pyrrhotite
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As S Fe Ni Cu Ti Zn Mo Co &

0.208 37.784 59.961 0 0.040 0.042 0.039 0.345 0.156 98.576
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Fig. 5 Bicrystal of plagioclase (CPL)
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Table 6 Element composition and content of gangue mineral by EPMA (average) %
WKATH Na,0  CaO FeO  Cr,0; MgO KO TiO, PO, ALO, Si0, V,0, MnO F Bt
KA 5.035 10.694  0.323 0.008 0.017  0.267 0.043 0.009 27.376 55.866 0.003 0.009 0 99.652
e 0.349 20.039 10.070  0.020 13.860 0.005 1.007  0.020 2.628  50.159 0.020 0.237 0 98.413
A 1.439 10.661 16.881 0.017 14.055 0.602 1.570  0.022 9.141  40.388 0.033 0.164 0 94.973
A 0.009 0.044 46471 0.009 17.856  0.001 0.021  0.036 0.004 34441 0.007 0.461 0 99.360
s 0.005  0.215 28.134  0.006 12362 0.236 0.232  0.051 16.245 27.825 0.045 0.161 0 85.517
WA 0.064 53.654 0.335 0.004 0.003  0.004 0.047 42.015 0.004 0.126  0.003 0 2.889  99.148
Btk 0.347 13.464 0.012 15.795  8.839  3.655 0.003 15.093 35.831 0.033  0.347 0 0 93.253
25 WA Pefa . N A SRR & AT RO TFe(3R 7).
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WEA 5 ATE -1 AR RLR, 380 WE A 52 Ak 1 1R
FHIE R 2458, JT U VA JOR S4B A= 4 e A Ak
HEMAER(E 6) . MARAEEEE D46 T
1~0.3mm, 5% 70%, 0.3 mm PAF 5 2 30%.
L, PR B DX U 33 40 A A5 FOME A3 Hh FeO & 2R
8.782% ~ 12.215%, V- ¥ 5 10.070%, TiO, % & N

ERREERA e RISk R 0 B 84, 23R,
HHLEMAIATIE 61% 47, BIE RISCR AT A 47.5%
fitio T RRRERRE R A AR S B 0 R
FEAE, B0 MELUA SRR 2, B PR P HR bR a
MEA SIS TE AR . SRR, REFERE KK
AR S BRI FH A 43R, S R

x71 BV EZEEDS% KN EHES
0.696% ~ 1.309%, 341 1.007%(FE 6) . Table 7 Equilibrium partitioning of iron and titanium in
raw ore comprehensive sample %
TFe TiO,
U/ T TRefEss HHIh TiO {4
w o whE rre TR iy o TORR gy
A & S 1) " £y
BRWEART™ 1125 61.150 6.879 47.892 11.057 1244 27.824
2o ) A ; BT 535 34780 1.861 12954 50.874 2722 60.881
B 6 EAMEBRMIFME(ERZmNL) BERRT™ 0.59 59.961 0354 2463 0.000  0.000  0.000
Fig. 6 Embedded characteristics of pyroxene (CPL) EHIT 0.01 30590 0,003 0.021 0,000 0.000 0.000
2.6 ‘WE . X A 29.1 7.832 2279 15.866 1.007 0293  6.555
AR 1 TR UCE A0 . INAZ SR A 385 0251 0.097 0.673  0.043  0.017 0370
RAREEA:, Fil A A e A A o i i HBiAT 5 36.144 1.807 12.581 0.021  0.001  0.023
HL B B L TR ET X O BT A A £ 7 FeO B 8 h ZkeA 25 21.880 0.547 3.808 0232 0.006  0.130
15.372% ~ 18.908%, *F-¥] 7y 16.881%, TiO, % it 4 FNA 3 13129 0394 2742 1570 0.047  1.054
1.224% ~ 1.923%, F-H) 0 1.570% (5% 6) . BB 122 10470 0.128 0889 3.655  0.045  0.997
R T R JLAP R Y50, B0 A R BERA 0.88 0.261 0.002 0.016  0.047  0.000  0.009
WML | 2R84 B AT RSB MRS, X WA 031 4370 0.014 0.094 31.090 0.096 2.156
PEBEEASZ BN, W B bkon AT B TR ET X HE 229 0.000 0.000 0.000 0.000 0.000 0.000
IHTILER 6 & 1F 10000 14.364 100.000 4471 100.000

e R LA FET e 14 14.060, i 72 51(k) 14.436 4+14.060=102.16%;
S 25 A RETIONT 1 4.53%, A 41 (k)4.471+4.530=98.69% .

4 HKHWRFRA

1 R 32 E A T AR SR R
IR N 60.881% K 27.824%, Hi4y/ D HEAYER
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WAL A7 v AR T B0 TR R Sk
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