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Study on the occurrence state of iron and chromium in Hongge
vanadium-titanomagnetite ore

Wang Lizhen, Jiang Chuling, Zhu Jiaxiang, Yang Hualing, Yi Luan
(Changsha Research Institute of Mining and Metallurgy Co. Ltd., Changsha 410012, Hunan, China)

Abstract: By means of chemical multi-element analysis, phase analysis, X-ray diffraction analysis, op-
tical microscopy, MLA and other modern testing methods, this paper studied in detail the chemical com-
position, mineral species and content, microcomponent analysis of energy spectrum for chromium-con-
taining minerals, equilibrium estimate for chromium, the occurrence state for chromium-containing min-
erals, particle size and liberation degree of titanomagnetite in Panzhihua Hongge high chromium vana-
dium-titanium magnetite ore. The distribution and enrichment trend of chromium and the theoretical in-
dex of iron concentrate were ascertained. The grinding fineness and the ideal index of iron concentrate
were analyzed comprehensively. The main mineralogical factors affecting the sorting effect were identi-
fied, which provided a detailed scientific basis for the comprehensive development and utilization of
Hongge vanadium-titanium magnetite.

Key words: vanadium-titanomagnetite, Hongge mining area, process mineralogy, ore properties, chro-
mium, occurrence state
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Table 1 Chemical elements of ores %
TFe FeO TiO, V,04 Cr,0, Co SiO, AlLO, CaO MgO P S
27.57 16.49 9.36 0.25 0.74 0.021 24.64 6.20 5.47 11.23 0.053 0.10

F % 1 ATH, T2 LAY Fe. Cr,05. V,05 Fil
TiO, & &3 9K 27.57%. 0.74% . 0.25% F 9.36%;
TFe/FeO iy 1.67, Ttk R %K 0.54; SiO, F1 MgO J& ik
W ELHEBR A 24 5
1.2 Yot

WAk BRI YIAH AT ZE SR 9 T3 2 ~ 4,
SEEEE IR

DA 8k 79.00% {778 TERRERA v, 13X e
S R ORE  rh k B B DR A TRk
FEBRER BRI 8.45% FI1 8.96%, — K4y i) 7k
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Table 2 Chemical phase analysis results of iron in ore %

B A El PAiiES
BRREER Hk 21.78 79.00
PINCiDE/RIAL RS 0.79 2.86
R gk 2.33 8.45
WRARER ek 0.14 0.51
ALk 0.06 0.22
FERRER R 2.47 8.96
& it 27.57 100.00
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Table3 Chemical phase analysis results of titanium in

ores %
kAR & VigiES
ERREHH T TIO, 5.24 55.98
R TIO, 3.30 35.26
kA TiO, 0.82 8.76
& it 9.36 100.00
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Table 4 Chemical phase analysis results of chromium in

ore %
% AH i PAZIES
BRBEDA T Cr,0,4 0.69 93.24
R Cr,04 0.01 1.35
Jik A1 Cr,0, 0.04 5.41
4t 0.74 100.00

2) A TiO, B2 LU ARG 2 77
TE, S35 55k 35.26% F1 55.98%, Hoh LISk Lk
WAEAERT TiO, Wk ANZKS 0, PLERS 5 A 2 1]
WCRAN 35.26%

3 A Cr,05 BIAEETE A X BN T 2R, 43
ATTERRBEST T Y Cr0, 15 93.24 %, HATN UG 7E
R s koA, a3 250008 1.35% 1 5.41% .
PEILHEWT Cr,05 B 7E 55 REEBAE Hh A R RE Y
wE.
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Table 5 Weight content of major minerals in ores %
HREg  mege BB BB BRRNA L BOEA KA glbamsch A A Rda BEkA Hib
35.44 1.87 6.27 0.29 22.42 5.81 19.84 4.78 1.42 0.28 0.24 1.34

2 BRFT YRR R L
A Y Cr0, &1, R MLA XF 5 5

W I T RE RS X B> T . BEALEEER i

VIR 30 ZANRIEF TN RE , & B A PR Gk

RERRA™ | BRI SR P F CrO,, B &40 1)
FIS-E S8 T4 6.t gs R nl o, 2R 5 A ek wE
BB Cr0; & 8K 9.82% Fl 1.89%, &6 8" A1k
B0 2 H 0 T RERD AR T 1Y Cr,0,
AL,

x6 SHETYH X535t ER
Table 6 Results of microcomponent analysis of energy spectrum of chrome-containing minerals %
7] Cr,0, Fe TiO, V,0;5 MnO Ca0O MgO Al,O,
ENAIR 1.89 58.49 14.03 0.61 0.4 0.06 0.91 1.31
k™ 0.57 69.81 1.70 0.42 0.25 0.06 0.21 0.37
Rk 0.06 35.70 51.64 0.75 1.60
R 9.82 9.76 0.28 15.45 62.04
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Table 7 Results of balance calculation of Cr,0, in ore %

TR Cro, Cr,0,7F

UR7/E /SR

CrOutfl  jEfe AU WhimsE
T 3544 1.89 0.670 93.97
Wk 1.87 0.57 0.011 1.54
B 6.27 0.06 0.004 0.56
RinA 0.28 9.82 0.028 3.93
H A 56.42
it 0.713 100.00
Ji 0.74
LB 0.96
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Fig. 1 Distribution relationship of titanomagnetite
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Fig. 2 Particle size distribution of titanomagnetite
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Fig.3 Dissociation degree of titanomagnetite in raw ore
with different fineness
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Table 9 Ideal index prediction of iron concentrate in

—0.15 mm fineness %
HAHTEAR FE A Fefhfi  Cr0,ff  Felalfir
S A 3512 59.06 1.88 67.71
IR e > 3/4% K 3657 58.77 1.87 76.39

AR > 128 4K 3742 58.27 1.85 77.51
MDA > 1/48 AR 38.07  57.65 1.84 78.02
FT A SRR R 3923 56.16 1.79 78.33

R 10 -0.105 mm 40 T SkAE7 BB BN
Table 10 Ideal index prediction of iron concentrate in

—0.105 mm fineness %

AR bR P2 Fefhfi CrOsfhfi  FelnlirR
ELLEEIN 3612 59.06 1.88 69.64
Ml A N >3/4E 4K 37.04  58.88 1.87 77.51

AR > 1284 K 3741 58.66 1.87 78.00
AR R > /4 AR 3774 5833 1.86 78.26

ISR S e Bk 38.28  57.56 1.83 78.33

—0.21 mm fineness %

PHTEAR 7R Fefhfii  CrO,f;  Felalfis
TN EEIN 32.98  59.06 1.88 63.58
Ml A N >3/4 4K 3543 58.55 1.86 73.73

AR > 1284 37,16 57.54 1.83 76.00
IR S > 1/4 AR 38.97  55.90 1.78 77.43
EISCIT A SRR TR 4240 51.97 1.65 78.33
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