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Pre-concentration and Tailings Discarding Technique for
Processing of Vanadium-Titanium Magnetite in Panxi Region

WANG Jianping"?, ZHANG Chun'?, WANG hongbin'*, ZHANG Yu'?, WU Xuehong'>
(1. Design and Research Institute, Pangang Group Mining Co., Lid., Panzhihua 617063, Sichuan, China; 2.State Key
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Abstract; The pre-concentration and tailings discarding technique was adopted in the processing of vanadium-titanium
magnetite in Panxi region. Based on analysis and summarization, it is found that the ores in the Baima Mine belongs to low
TiO,-grade vanadium-titanium magnetite, and pre-concentration and tailings discarding process can be adopted. As for
pre-concentration, medium-intensity magnetic separator ( MIMS) is suitable for discarding larger lumps (=300 mm), a
process of roughing with MIMS combined with scavenging with MIMS is suitable for discarding small lumps (=40 mm),
and wet high-intensity magnetic separator is suitable for discarding coarser-grained ore (=12 mm or =5 mm). As a
result, the TiO, grade of final discarded tailings can be finally controlled within 2.5%. However, the vanadium-titanium
magnetite in Panzhihua, Hongge and Taihe mines have a high grade of titanium, for which it is appropriate to adopt the
above-mentioned processes for pre-concentration and discarding of small lump (=25 mm) ores and coarser-grained ores.
And after classification of the tailings, the finer fraction is sent for titanium separation, leading to the TiO, grade of the
final discarded tailings within 3.5%. It is shown that the above-mentioned processing technique and flowchart can greatly
discard qualified tailings, which can provide a reference for development and utilization of similar resources.

Key words: vanadium-titanium magnetite; low grade; pre-concentration and tailings discarding; Panzhihua; magnetic

separation
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Table 1 Reserves and grade indicators of vanadium-titanium magnetite

in four mines of Panxi region
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Table 2 Statistics of tailings discarding process for economical mineral

resources in Panzhihua mining area

P N FE/ % Pl BT/ %

AR P/ % TFe Ti0, TFe TiO,
WEMT 92.19 27.20 11.35 96.39 96.33
e A 7.81 12.01 5.10 3.61 3.67

B 100.00 26.01 10.86 100.00 100.00
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Table 3  Iron and titanium separation indexes of tailings discarding of
economical mineral resources in Panzhihua mining area

D FEalk i it/ % P RT3/ % il 1A /
AW PR/ % TFe TiO, TFe Tio, (JG-t")

Fe, 46.63 17.05 0.42
Fe, 39.13 16.17 0.36
Fe; 2234 941 0.17
Fe, 18.13 7.72 0.16

Nl

b
B
i

HERAT 9.00

31 6.56 5544  9.87 3001 12.57  369.80

HEW 2.64  33.68  47.15 734 2417  869.28
HEELREHT 90.80 836  3.59  62.65 63.26 —
587 100.00 12.12  5.15 100.00 100.00 —
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Table 4  Statistics of tailings discarding of useless resources

in Panzhihua mining area
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SRR H/%  TFe TiO, TFe TiO,
MERT 80.47 19.01 8.62 87.27 87.92
WREEY 1953 11.43 4.88 12.73 12.08

%y 100.00 17.53 7.89 100.00 100.00
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Table 5

Iron and titanium separation indexes of tailings discarding of

useless resources in Panzhihua mining area

725 fiaall FAL/ % VL IR/ % s A/
#FR R/ % TFe  TiO, TFe  TiO, (JC-t7")
Bokin™ 6.10 5488 921  29.08 11.61  397.68
BOREST 221 33.54  47.11 6.44  21.51 1038.42
HEELEHT  91.69 8.09 353 6448  66.88 —
557 100.00 11.51 4.84  100.00 100.00 —
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Table 6 Statistics of tailings discarding of waste rock

in Panzhihua mining area

7 FEall Fnii/ % Pk I %/ %

4 FER/ % TFe TiO, TFe Tio,
MWEMT 7412 15.47 6.46 80.46 80.33
WERT  25.88 10.76 4.53 19.54 19.67

B 100.00 14.25 5.96 100.00 100.00

IR, BRIz A e A5 A F I 8, Bl
R AT HERR ki, R S ik e ik | ek 2
B SR E + P TSR TR , ARAS 1B VBRE 19 4 DL
%7, WERTATLFE H, WL RS i nl ARl ™
2R 5.27% TFe fh{ii 55.21% \TFe YEl [HIYC K 27.19%
RSB AR L 7 R 1.87% (TiO, #hiii 46.25% . TiO,
PRV IFTISC 36 19.319% HRRKE -, 25 4 RS 7 11 il
T A YT T ATIE T, A 2 AR/

xR7T BRUETEREERMERY % KIRMIER
Table 7  Iron and titanium separation indexes of tailings discarding of

waste rock in Panzhihua mining area

R Pl AL/ % YEML TSR/ % 43 i A/
LFE TPE/ % TFe TiO, TFe Tio, (JG-t!)
R 527  55.21 8.54  27.19 10.05  459.53
NG 1.87 33.15 46.25 579  19.31 1227.22
PEEKED"  92.86 7.72 3.41 67.01  70.65 —
5% 100.00  10.70  4.48  100.00 100.00 —
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Table 8 Statistics of large lump tailings discarding of

economical mineral resources in Baima mining area

) 7= AR Fa i/ % PR [T %/ %
AR P2 % TFe  TiO, TFe  TiO,
WERT  94.61 27.27 611  97.90 97.76

1" R 5.39 1027  2.46 2.10 2.24
A0 100.00 26.35 591  100.00 100.00
MRS 91.33 28.14  6.41 96.69  96.59

2F R 8.67 10.14  2.38 3.31 3.41
B 100.00 26.58  6.06 100.00 100.00
WERED  92.16 2542 567 9670  96.52

3 fERY 7.84 10.21 2.40 3.30 3.48
B 100.00 2423 541 100.00 100.00
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Table 9  Statistics of coarser-grained tailings discarding of

economical mineral resource in Baima mining area
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Table 11  Tailings discarding process indicators of

Hongge mining area
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-12 RBH 24.96 9.65  2.01 8.65 7.63 wy 100.00 23.45 9.79 100.00 100.00
wy 100.00 27.84  6.58  100.00 100.00
G 72.81 3454 825  90.33  91.29 .
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Table 10  Statistics of tailings discarding of useless resources

in Baima mining area
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Table 12 Tailings discarding test results of Taihe mining area
K P AR s/ % PRl T/ %
B TR/ % TFe TiO, TFe Tio,

WEAET 3114 2053 731 5350 37.20

Rmhiy JERT 68.86 8.07 558  46.50  62.81
56 100.00  11.95  6.12  100.00 100.00

WRERH 3420 2576 834  61.22  43.88

7 fEAk L/ % Pl [mT 22/ % PCRALE JLEED 65.80 8.48 554 3878  56.12
HFR TR/ % TFe Tio, TFe TiO, 259 100.00 1439 6.50  100.00 100.00
MR 60.02 20.53 4.41 74.59 73.94 WREKH 42.66 2935  9.17 7022 54.03
MERT  39.98 10.50 2.33 25.41 26.06 AT LR 57.34 9.26  5.80  29.78  45.97
wy 100.00 16.52 3.58 100.00 100.00 5% 100.00 17.83  7.24  100.00 100.00
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Table 13  Tailings discarding test results with optimized process

=i Yl s/ % AR T %/ %
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