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Table 1 Direction of each element in the beneficiation process of the first phase of the Hongge North mine processing plant
FE il 4R TFe TiO, V,05 Cr,0; S Co* Ni*  Cu* Sc* Ga* Cd* TREO* In*
i 2290 935 020  0.032 048 134 193 157 138 544 168 460 115
FAWERY  9.19 3.53 0.06 0018 0071 896 332 89.6 201 327 127 633 51
R 5579 1332 0.61  0.100 023 142 174 158 24 993 213 383 231
EERAKL 1936 1985 0.09 0017 037 136 150 122 215 442 125 359 39.8
EERREH 10.73  7.15 0.06 0016 042 174 284 215 23 436 8.67 335 68.9
ERRET™ 33.09 4706 006 0014 046 150 128 113 14 456 142 479 68.3
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Table 2 Results of multiple chemical analyses of Hongge tailings samples

Z%  TFe FeO TiO, S P05 SiO, ALO,

Ca0O MgO K,0 Na,0O MnO V,05 Cr,05*

Sc,0,%  Hesk

FH/% 1528 1310 1090 028 1.01 3558 8.65

814 074 162 027 0.10 358 4040 1.14

*EAN: glte
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Table 3 Particle size and some major elements of tailing samples from the Hongge mine
Fi g /mm 75 1% fh A% oML
TFe TiO, S TFe TiO, S

+2 1.90 17.55 8.73 0.42 2.15 1.46 2.54

-2+1 7.42 14.52 7.79 0.33 6.96 5.10 7.80
-1+0.5 16.63 11.07 7.27 0.24 11.89 10.66 12.71
-0.5+0.25 27.46 14.53 11.85 0.32 25.76 28.69 27.99
-0.25+0.15 18.28 15.48 14.12 0.31 18.27 22.76 18.05
-0.15+0.1 10.19 18.28 14.83 0.32 12.03 13.32 10.39

-0.140.075 6.77 18.04 12.41 0.35 7.89 7.41 7.55
-0.075+0.045 7.36 19.89 10.91 0.32 9.45 7.08 7.50

-0.045 3.99 21.74 10.00 0.43 5.60 3.52 5.47
it 100.00 15.49 11.34 0.31 100.00 100.00 100.00
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Table 4 Iron mineralogical phase analysis of tailing samples
from the Hongge mine

o EEOAWE BB mm R
" §HFe HHhFe B HFe #kHFe #hfFe M

THEM% 052 434 038 396 6.04 1524
DAE/% 341 2848 249 2598  39.63 100.00

RS AREN HRIKIBESH
Table 5 Titanium mineralogical phase analysis of tailing
samples from the Hongge mine

ok PR R &4 R . i
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T Y% 8.64 1.44 0.042 0.58  10.702
SAEY%  80.73 13.46 0.39 5.42 100.00
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Fig.1 AMICS mineral analysis of tailing samples from the Hongge mine
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Fig.2 Flowsheet of comprehensive utilization of tailings from
the Hongge mine
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Fig.3 Flowsheet of S-Co closed-circuit flotation test of tailing
samples from the Hongge mine
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Table 6 Results of S-Co closed-circuit flotation test of tailing
samples from the Hongge mine

. o Ay 1B 2 /%
FERERR R S/% Co/(g/t) S Co
bt 0.63 37.61  1750.00  73.69  14.48
=t 99.37 0.09 65.47 26.31 85.52
&t 100.00  0.32 76.07  100.00  100.00
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Fig.4 Flowsheet of iron low intensity magnetic separation
from tailing samples from the Hongge mine
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Table 7 Results of low intensity magnetic separation of iron
from tailing samples from the Hongge mine
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Fig.5 Flowsheet of Ti separation test from tailing samples
from the Hongge mine
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2 2 Table 8 Results of Ti separation test from tailing samples
BT 6.03  56.86 12.83 22.12 721 from the Hongge mine
0.1 AT 9397 12.85 10.59 77.88 92.79 R EZ S P #)Y%  TIOA/%  TiO, IR/ %
43t 100.00 15.50 10.73 100.00 100.00 NN 14.21 45.97 65.37
BOHER™ 579 5748 12.74 2190 677 PR 40.59 5.01 2035
0.12 RHT 9421 12.60 10.78 78.10 93.23 BT 15.81 430 6.80
A1 100.00 1520 10.89 100.00 100.00 R 941 512 4.82
o B R 19.98 133 2.66
BREDT 593 57.50 13.47 22.19  7.44 At 100.00 9.99 100.00
0.14 = 94.07 12.71 10.56 77.81 92.56
43 100.00 1537 10.73 100.00 100.00 424  WEFDRCLE
BRTT 608 57.04 1333 22,12 7.61 W e BN E X WAESEN, EEHT
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Fig.6 Flowsheet of phosphorous flotation test of tailing samples from the Hongge mine

Table 9 Results of phosphorous flotation test of tailing
samples from the Hongge mine

7= A F FEE% POsI%  PLOSFIRER/%
RS 4.26 31.73 92.56
=Y 95.74 0.11 7.44
&t 100.00 1.46 100.00
43 ZFWEH

3 o P 32 3 it — 55 1 328 R — 5 7 B B Bk —
SR AT IEWE N T E VR, LRGSR RS T

DR HEE 21.3% (£ 10) o LL693.3 Ji t )2
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B, SEPERRENRETT 019 Tt THIAINES L) 350 T,
AR SR~ 66.78 J1JG; “EP=HREH” 1.88 Ji t,
M 500 Jo/t, BRRTH 4~ H 940.80 JiJG; 4
FEEKRERT 3.97 J7 t, i #% 1500 Jo/t, BRREH 4R
FEAE 5952.99 J1G; SEFEBERSET 0.35 05t i
#6500 Jo/t, BEREW A 174.32 J7o0; Kk, (A
WA SR PR P4 P {E 7134.89 7 TG

T 10 ZIIEEN PN RIS ER
Table 10 Results of strategic mineral resources recovery test of tailing samples from the Hongge mine

o . mb A% /%
TS FEERI % S TFe TiO, P,0; S TFe Tio, P,05
GRARE 0.64 36.15 82.11

BRRED 6.27 56.57 13.59 23.22 7.82

RGN 13.23 33.41 45.97 28.93 55.79

WERED 1.16 31.73 50.51
TR 37.79

SRR R 14.79

TR 26.12

psy=tn 78.70

JERE 100.00 0.28 15.28 10.90 0.73 100.00 100.00 100.00 100.00
5 & b Wy, W RS . R MK 2 A

(1) ZE PGt PR R R b 5 1 KR AT

B WRYT N L2 WA SR W, AR dh P TFe
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Comprehensive Utilizations of the Strategic Mineral Resources from
Vanadium Titano-Magnetite Tailings in the Panxi Region, SW China

Zhu Zhimin', Lin Jian?, Zhang Guoli’*, Zeng Xiaojun®>, Chen Chao', Li Xiaoyu', Liu Yingdong'
(1.Institute of Multipurpose Utilization of Mineral Resources, CAGS, Chengdu, Sichuan, China; 2.Huili
Caitong Iron Titanium Co., Ltd., Liangshan, Sichuan, China)

Abstract: This is an essay in the field of mineral processing engineering. Extraction of the vanadium titano-
magnetite ore deposits in the Panxi Region, the biggest vanadium titano-magnetite mineral resource base,
results in the production of a significant volume of tailings. The tailings have a high recovery potential of the
strategic mineral resources (eg.,Vi, Ti, Fe, Co, Cu, Ni, P, and Sc). Based on the process mineralogy study,
we determine the comprehensive utilization technology flowsheet and conduct a systematic recovery test of
tailing samples from the Hongge mine in the Panxi Region. By the process of (1) flotation of sulfur, (2) low-
intensity magnetic separation of iron, (3) high-intensity magnetic separation and flotation of titanium,
(4) flotation of Phosphorous, we obtain the sulfur-cobalt concentrate (Co 0.175%), the iron concentrate (TFe
56.57%), the titanium concentrate (TiO, 45.97%) and phosphorous concentrate (P,O4 31.73%). These results
show that the systematic recovery test of tailings can reduce the production of a volume of tailings with

significant economic and social benefits.
Keywords: Mineral processing engineering; Strategic mineral resources; Comprehensive utilizations;
Tailings; Vanadium titano-magnetite; Panxi Region
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