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Table 1 Results of full analysis for raw ore with ICP+titration w/%
JLE ALO, CaO MgO K,0O Na,O MnO P,0; FeO Co
o h 7.57 1.51 0.84 0.53 0.35 0.41 0.87 12.49 0.018
TE Ti Cr TFe SiO, 7n TiO, A S
T 6.462 0.026 24.22 38. 36 0.025 10.77 0.0382 0.11
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Table 2 Analysis results of rare earth elements in raw ore /(pg-g ")
JLE Sc, 04 Y,0, La,O,4 CeO, Pr;Oy, Nd,O, Sm,0; Eu,04
o 31.7 25.9 108 209 22.2 69.0 10.8 2.89
LR Gd,0, Th,0, Dy,0, Ho,0, Er,0O, Tm,0, Yb,0, Lu,O,
o 10.5 1.29 5.97 1.07 2.93 0.39 2.32 0.32
®3 EWHKYWHBEARSHER
Table 3 Analysis results of titanium phase composition in raw ore
R AR £ Ti &4LA Ti BRTGEER™ Ti R WA kR &R T
i w/ % 7.26 0.17 1.84 4.46 0.67
AR Y 100 2. 36 25.35 61.48 9.21

1.2 REHmMEZT WAL MER R &R

W 3 6 SR AN [ AR S R AT S R A AT
N ARFEET 2 T R T 2 R 28 HH 0L, HJE R [H
T R /RS E DOl 7 NI I o3y (U I W L]
T+ A DR RN R S A IR R L 0 A R
i EE BT W (2 95%) FIER A A &1y (—
My 5% M2 10%) . FEFEBRT Y b, B
FE B (5%~70%) A B (15%~95%) K A (1%~
5%), 4 A G A (10%~30% ) /b= M IN AT .
BEIR A5 . NEW B Y, B8 O #ER
(2%~10%) KB (/D) RERT (2%~10%) M Bk
W (1%~5%) o TR MEP BT & 8k RS + 545, 90% LU

LB, 10% EACAANERT Y. fEAEY
W) BG4RGB R R A R
B R h BRSO R, R
EL&BT Y A NGO KA A KA sk
P50 Y.

Aok BER T B o R AR H: —0.074
mm KL TiO, i 730 A 324 7 2. 96 %, +0. 074 mm
RS b7 97.04% , Hidh 4-0. 85 mm 2% 51 5 16.15%,
—0.85~+0. 1 mm 5| &5 76.47%, —0. 1~+0. 074
mm 2% 95 4.42% ;—0. 1 mm i g% TFe 4 )@ 4> 1ii
AL 8.3%, +0.1 mm 2 9 & 91.7%, +0.15
mm il 5 82. 1% , R AF Y rh TiooFE F 243 A 15
MR

x4 FRUHRBHERIRBER
Table4 The results of particle size sieve analysis test of the raw ore

¥ %% /mm /g ER/ % it , O :

TFe Ti0, TFe Ti0,
+0.85 37.08 24.8 21.92 6.63 26.58 16.15
—0.85~40.45 37.27 24.9 25.55 8.23 31.10 20.13
—0.45~40.3 15.06 10.1 25.41 11.90 12.55 11.81
—0.3~4+0.15 31.61 21.2 11.45 15.41 11.87 32.10
—0.15~+0.1 13.24 8.9 22.06 14.22 9.60 12.43
—0.1~40.074 6.43 4.3 17.87 10. 46 3.76 4.42
—0.074 8.71 5.8 16.06 5.19 4.55 2.96
it 149.4 100 20.45 10. 18 100 100
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Fig. 1 Flow chart of quantity and quality of beneficiation test
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Table 5 Test results of dry magnetic separation

Y /mT i H FEE ) % i/ — e :
TFe TiO, TFe TiO,
A 100 24.02 11.18 100. 0 100. 0
200 TR 15.3 42.4 16.61 27.01 22.73
T2 84.7 20.7 9.74 72.99 73.79

2.1.2 TEK 0 -55 135 Y
BT R SRS, 0. 085 mm i 57 43, % 7
TR AT IR A 5 Wk K, 58 120 mT . T4 M

A

H 2 6 Al X e BEAE 5 22 0. 85 mm i 47
i 4y, 0 R 77 5 i) TFe &4 A7 43.38% . TiO, & i
16.78% , LA K¢ TFe [l Uit 3% 93.57% ., TiO, [ Yi R

55 WL 45 R B 5 TR 6 MK T, 92.4% , KWIAMILE FEE DT 0. 85 mm k. %
#6 TEFFEFH 0.085 mmiFEHXILER
Table 6 Screening test results of dry concentrate with 0.085 mm sieve

S PR N s/ % TFe [/ % TiO, [/ %

FEA X TFe TiO, Rl X JE A FEM X S

AR R 100 15.3 42. 4 16.61 100 27.01 100 22.73
+0.85 mm 8.54 1.31 31.9 14.78 6.43 1.74 7.60 1.73
—0.85 mm 91.46 13.99 43.38 16.78 93.57 25.27 92.40 21.0
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i 2 19.97% , L I TFe [HICR 18.87% TiO, ML A% 5 0.62% ;+0. 15 mm k. 4 TFe 4 J& 4 i
4. 9% ;S RERH (9 TFe i 27. 23% . TiO, &t fir 0 91.79% , TiO, & J& 70 11 % 5 93.23% ., Z5 R #
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Table 7 Test results of dry concentrate-weak magnetic separation

] TR/ % s L/ % TFe [A %/ % TiO, a3 / %
Y58 /mT i H - —— ——
FEA XF 1K TFe TiO, 1k Xif e K 1k X R
T kG 100 13.99 43. 38 16.78 100 25. 27 100 21.0
120 SRR 59. 63 5.65 54.32 19. 97 74.67 18.87 70. 97 14. 90
SR 40. 37 8. 34 27.23 12.06 25.34 6.40 29.01 6.09

®8 BT HRAFMLBER
Table 8 The results of the particle size sieve analysis test of weak magnetic separation

- p— AL/ Y% | I/ % ' %iﬂﬁj‘ﬁ%/%

TFe Ti0, TFe Ti0, TFe Ti0,
+0.85 11.67 50. 82 19.01 11.04 11.27 11. 04 11.27
—0.85~+0.45 39.57 52.92 20.76 38.97 41.71 50.01 52.98
—0.45~40.3 16. 36 54.73 19.97 16. 66 16. 59 66.67 69. 57
—0.3~+0.15 24.41 55.29 19. 09 25.12 23.66 91.79 93.23
—0.15~+0.1 5.61 56.13 17.41 5. 86 4.96 97.65 98.19
—0.1~+0.074 1.41 56.13 16.53 1.47 1.18 99.12 99. 37
—0.074 0.88 53.62 13.93 0.88 0.62 100 100

&t 99. 89 54.32 19.97 100 100 — —

2.1.3 TS uEY -V -8 T, 6 IBE RS 5 1 0. 85 mm i 1 i 43, i 46 45 SR

Bt s e AT, | e B PR P 10 min, 235151 TR 9 MK 10,
07 I e T 3006, 9K Jim I g T80 Al B G, o MR e A 4
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Table9 Test results of dry separation tailings with washing-spiral chute /%
5 7R st 32 TFe [ i % TiO, [ 3
(2 XF 1k R TFe TiO, FEAl ik ek it 1k
TR 100 84.7 20.7 9.74 100 72.99 100 73.79
EEKED 14.6 12.39 38.89 29.69 27.43 20.02 44.51 32.84
EEE 1 74.62 63.2 16. 34 5.27 58.90 42.99 40. 37 29.79
HRREY 2 10.78 9.11 26.25 13.66 13.67 9.98 15.12 11.16
F10 EBEHT 085 mmENIRBER
Table 10 Screening test results of spiral chute concentrate with 0.085 mm sieve
T e Y mn L/ % TFe M3/ % TiO, MR/ %
1 X T TFe TiO, 1 X T R X T A
A 100 12. 39 38.89 29.69 100 20.02 100 32.84
+0. 85 mm 8.76 1.09 35.88 9.50 8.08 1.62 2.80 0.92

—0.85mm 91.24 11.3 34.21 30. 35 80. 26 16. 07 93. 27 30.63
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Table 11 Test results of shaker—-weakening magnetic separation /%
5 S e DA TFe Al 4% TiO, [l %
Rl Xof R M TFe TiO, FE X VR A FE X VR A
R 100 11.3 34.21 30. 35 100 16. 07 100 30.63
BRAE 46.33 5.24 37.84 46. 4 51.25 8.24 70. 83 21.70
/RiEn 12.29 1.39 52. 36 19. 57 18.81 3.02 7.92 2.43
LSRN 23.1 2.61 32.11 21.08 21.68 3.48 16. 04 4.91
R 18. 28 2.06 18. 57 6.95 8.97 0.74 2.74 0.59
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Tk b — B0 AR BOR 0
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21.7%.
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(a)sample point 1;(b)sample point 2.
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Fig.3 SEM-EDS images of ilmenite concentrate
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Fig.4 Electron probe analysis images of ilmenite concentrate
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Fig.5 Schematic diagram of grinding

fineness test flow chart
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Fig.6 Grinding fineness test results
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Fig. 7 Test results of collector dosage
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Fig. 8 Test results of foaming agent dosage
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Fig. 9 Schematic diagram of open circuit flotation process
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Table 12 Flotation results of open circuit test /%

7 R e [l g %8
R R B 100. 00 45.25 100. 00
HAE 68. 10 49.10 73. 89
Uit)=2 12.70 44. 20 12.41
M1 10. 70 37.90 8.96
K2 3.10 36. 20 2.48

R 5.40 18.90 2.26

M9 TT LLE X 28 1 1 | o 3k 3 A A B S 3R
BB 5 1T — M — 8 Rk iR Ay
TE 5, AT DLk — 20 5w RO A A, B AR IO
TiO, 49, 1% WA ERR 0 .

3 #Hig

(1) AR BEBRBRA B DA 100 o35 Bk BB 5, 32
LB W) R R, EEAR SR
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Experimental Research on Preliminary Mineral Processing
on an Ilmenite Ore in Africa

DU Yanlei, YAN Lukang, HUANG Gang

(Green Yarn Mining Co. , L.td. , Katanga Province, Democratic Republic of Congo)

Abstract: Under laboratory conditions, a preliminary beneficiation test was conducted on an ilmenite in
South Africa to preliminarily determine the selectivity and beneficiation process of this type of ilmenite. This
type of raw ore has a TFe grade of 20.46% and a TiO, grade of 10.08%. It is separated by 200 mT dry
magnetic separation to obtain dry magnetic separation tailings. The tailings are processed by spiral chute-
shaker gravity separation-wet weak magnetic separation process. After sorting, the titanium concentrate with
TiO, grade of 46.4% was finally obtained.
concentrate, the flotation process was used to conduct a sorting test under laboratory conditions. Under the

In order to further improve the grade of the titanium

condition of the dosage of 100 g+t ' of agent, the qualified titanium concentrate with TiO, content of 49.1%
can be finally obtained though a coarse, a fine, and a second sweep flotation process. Through the above-
mentioned experimental research and analysis, it is confirmed that the ilmenite adopts a feasible combined
process magnetic-gravity-floating process flow, and can obtain the concentrate with qualified grade
requirements.

Key words:ilmenite ;magnetic separation;gravity separation;preliminary beneficiation test
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