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Experimental Study on Short Process Technology for Full Particle Flotation
Recovery of a Eclogite-Type Rutile Ore in Qinghai Province
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Abstract: The eclogite-type rutile ore resources in China are widely distributed and abundant in reserves. However, most of the
rutile ore belongs to primary ore, with low grade, fine embedded particle size, complex ore properties and small difference in
surface properties between the rutile and gangue, which brings many challenges to mineral selection. At present, the process of
rutile beneficiation is complex, with high production costs and long recovery cycles, resulting in difficulty in effectively
developing and utilizing China’s rutile resources. Regarding a low-grade eclogite-type rutile ore in Qinghai Province, an
experimental study on short process technology for full particle flotation recovery was carried out. The results indicate that the
short process technology for full particle flotation recovery has good adaptability to this mine. Under the conditions that the
grinding fineness of —0.074 mm accounts for 59.52% , screening particle size of —0.013 mm., the dosage of sodium fluosilicate
700 g/t, the dosage of lead nitrate 300 g/t and the dosage of EM-OL 600 g/t, rutile concentrate with yield of 3.21% , TiO,
grade of 61.70% and TiO, recovery rate of 63.14 % can be obtained by the flotation process of two roughing and four cleaning to
separate the screened desliming raw ore, and rutile can be fully recovered and utilized. This process realizes the short-term
recovery of rutile minerals, which can simplify the beneficiation process, save production costs, and be also conducive to
subsequent re-election and upgrading.
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Table 1 Chemical multi-element analysis results of

comprehensive samples of raw ore %

TiO,  MgO ALOs SiO; Py0Os SO; K:O  Na,O

3.364  5.159 13.359 46.186 0.279 0.061 0.369 2.297

Vz()s Crz()f MnO Fez()g NiO CuO CaO SrO

0.07 0.043  0.253 16.98 0.016 0.031 9.835 0.021
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Table 2 Chemical phase analysis results

of titanium element in raw ore %
Lk it I3 R
AR TILEN 2.05 61.75
AN 0.05 1.51
AR 0.19 5.72
kW2 5 5 W A b gk 1.03 31.02
AR 3.32 100.00
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FIL#E TiO, H kb 3.364% . A FEILE R SiO, .
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Fig.1 Single polarization microscope photos of rutile
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Fig.2 Scan analysis results of typical micro area energy spectrum surface
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Fig.3 Process of comparison test on desliming methods
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Fig.4 Comparison test results of desliming methods
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Fig.5 Test process of rutile flotation

2.2.1 BT X HR 56

VB A A S PR E T A L0 0 W) A i
BB Wm0 R AR R Y A, DA AE
TEE 25 B v ORI X 4 £ B kA T W )k R
LA GNKAT Y TS R ARAE 25 S, B A A
YN A R R A 2R e B S R VR BE A B AROR
T S A A 38 e IR S 23 52 4 21 A 0 0 T o 3
il BSOS YG N 4 21 5 KA A 5 M B ) B
oy T L T JORLAR B ) % S 4G, AE B R R



2592 gL B R S5 A

2025,45(4)

MELL BV B UOARE LR . D5 55 T B B 40 3 X
G 2L A TSCROCR AR R 45 2R DL 6.
6.0 55

E W ] 53
5.8 T . 152

5.61 . A\ " 19 g
e

TiO, AL %
o
NS
=3
i
(o7l Ro o)
Bl

ot
Do
T
'S
<o

35.18 4777 5952 7120 80.69
BEF4E (-0.074mm &) /%

Blo BuMENLXBRER

Fig.6 Comparison test results of grinding fineness
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Fig.7 Comparison test results of screening particle size
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Fig.8 Comparison test results of collector types
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Fig.9 Comparison test results of collector dosage
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Fig.10 Comparison test results of lead

nitrate dosage
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Fig.11 Comparison test results of inhibitor dosage
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Table 3 Closed circuit test results of short process

technology for full particle flotation recovery %
7 44 TR et TiOz @i TiO, FE
EAVEE YN 3.21 61.70 63.14
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