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Study on beneficiation process of a low grade ilmenite in Panxi
Yang Daoguang

(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Research Insti-
tute Co., Ltd., Panzhihua 617000, Sichuan, China)

Abstract: The TiO, content of a low grade ilmenite in Panxi is 6.15% and its mineral composition is
complex. In order to fully recover ilmenite, mineral processing experiments were carried out. Accord-
ing to the occurrence state and particle size distribution characteristics of titanium, the combined techno-
logical processes of pre-tail dumping by strong magnetic separation, quality improvement by gravity
separation, iron removal by fine grinding and low intensity magnetic separation, reverse flotation desul-
furization and one roughing-one scavenging-two cleaning titanium flotation were formulated. The ef-
fects of magnetic induction intensity, magnetic medium size, pulsating stroke, grinding concentration,
grinding time, flotation regulator and collector dosage were studied. The experimental results show that
after the ore dressing test is carried out by the process of "one strong magnetic throwing tail-two seg-
ment redressing-grinding-removing iron-flotation", the TiO, grade of 48.22% and the recovery rate of
35.19% can be obtained. The main useful mineral in the ore is ilmenite, which has been effectively re-
covered.
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Table 1 Chemical elements analysis of raw ore %
TFe FeO Fe,0; TiO, S SiO, AlLO; V,0;
17.14 13.52 4.78 6.15 0.54 36.93 10.75 0.061

®2 HEILFYIESR

Table 2 Phase analysis of titanium %
o Ik
[787378 426 69.27
BRWGS 0.69 11.27
EivEN 1.20 19.51
it 6.15 100.00

®3 WERS

Table 3 Analysis of mineral composition %

kmggky BB Bk BOEL RIKRG S0

4.76 8.64 1.45 41.22 35.87 8.06

F4 RBFRERIFER

Table 4 Screening results of test material

A& /mm RHT=RI% BRI % BB R %

0.450 11.05 1.69 3.07
—0.450 ~ 0.280 16.14 3.18 8.44
—0.280 ~ 0.180 21.75 5.33 19.07
~0.180 ~ 0.154 17.02 8.09 22.65
—0.154 ~0.100 15.49 9.72 2477
—0.100 ~ 0.074 4.13 5.33 3.62
—0.074 ~ 0.045 8.57 8.4 11.85
—0.045 ~ 0.038 2.68 4.72 2.08
-0.038 3.17 8.53 4.44
At 100 6.07 100

H 2% 1 ATAL R AT RO (A T R R
BR, GRS U R 5 2 B T AR AR S A R kA
aA o AR 20 3 AT, BRI A3 A A X B AR
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Table 5 Condition tests of Magnetic field intensity

W8 /T S S5 /% K& S AL/% R /% K07 2% [l %%
12 6.22 7.98 1.38 73.33 94.08
1.0 6.22 8.05 1.25 73.09 94.59
0.8 6.22 8.61 1.12 68.09 94.25
0.6 6.22 10.61 1.28 52.95 90.32

MRS ZE ST LUE Y, B il B AR, K
WL W, RS ORI R . P
5 E A 0.6 T B, BB T 7= %N 52.95%, TiO, [
WK 90.32%, K5H T TiO, & 4 ik % 1.71 4%,
RIAEIZ 0 350 B R BE AT LRSI P RS 7 7 %, X
RECRUE SR BRS04 [ETISOR,, 255 25 T 5 o i 1k
YR 0.6 T,
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Table 6 Contrast tests of magnetic medium

WA R /mm S A/ % KA/ % B A% KG0T8/ % [0 %R /%
3 6.22 10.78 2.49 44.99 77.98
4 6.22 10.34 2.56 47.04 78.20

MR ZE R/ %0, 3 mm @A AR L 4 mm B
J, SRRERE D R ISCRFEA K Y, sl R R o =, A
W TiO, a3 5, PRILAf 2 6 3 mm B AT
T
2.1.3  REEMLIK S i

2 ETE AR A IR S T YRR A i, ik
F I RABVE R A3 o, Bk shin i T i i

FEA3 T FE A IR AR BOIR A, DT AT R R
At 1 FURE ML I 2, B A Y PR 5 2 P B B
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Table 7 Condition tests of pulsating impulse

Jkah /(K - min™) S5 b A3 /% Kk 3/ % R /% HEO7251% /%
200 6.22 9.77 2.78 49.21 77.30
250 6.22 10.34 2.53 47.25 78.54
300 6.22 10.78 2.49 44.99 77.98
350 6.22 10.54 2.61 45.09 77.14
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Table 8 Results of gravity separation test %
RS SR AL FET AL BEn S I LR ]S
— Bk 10.58 16.34 5.73 4571 70.60
Rk 16.34 23.12 7.48 56.65 80.16
R 2.3.1 BEwukE

& 52 S B 18] SR 3 min, PEAT B e B X6 L
55, IR EE Rk 9 pis .,
=9 3 min B REXELINIE

Table 9 Contrast tests of 3 min grinding concentration

B %
B /mm
A 70%3 BE 80% L
, +0.18 42.52 16.07 2.91
st i U +0.1 15.79 3143 39.69
1 EEARAR 0.074 16.85 33.39 17.85
Fig. 1 Flow chart of gravity separation test ' ’ ' '
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Table 10 Test results of grinding time under grinding concentration of 80%

N[5 PR I i) RO EE 2341 LE A5 /9%

R /mm
A 2 min 3 min 5 min 8 min
+0.18 42.52 6.54 291 0.38 0.83
+0.1 15.79 45.33 39.69 30.20 18.68
0.074 16.85 17.84 17.85 21.11 19.59
-0.074 16.28 30.30 39.55 48.31 60.90

Ait 100 100 100 100 100
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Table 11 Iron removal tests of concentrate by gravity sep-

aration %
7= FRE TiO, iz TFeff i
5 100 23.12
bR 8.90 16.45 41.85
37900 91.10 23.77

MR 11 AL, SRS N LS TE 0250 T
WETR SR R S5 RE1E, T ARAS TFe Sl 41.85%, ;=
N 8.9% WIHHEN . BREKGTFIEIEN B TiO, fhi

W& f R = 2 23.77% .
2.5 IFEER

RS 2B Rk UG ST IR IR, PRk
SRR AR A 2 P,

TR

Bk
TRBIOHL

TG T
2 FERERE
Fig.2 Flow chart of flotation
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RGO B BRER LG AT e O 1 U5,
[ 52 T MOH & 1 800 g/t 254 T k4T H,S0,
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Table 12 Tests of sulfuric acid dosage for coarse separation of floating titanium
B (gt ) P /% PR % Il /9%

e kit 10.75 3.98 1.80

R~ 3248 67.63 92.41

800 B 4.89 28.39 5.84
iton 23.77 100 100.00

TR 10.75 3.46 1.56

B 36.68 57.88 89.23

1000 =220 5.66 38.66 9.21
it 23.77 100.00 100.00

TERAET 10.27 421 1.82

HAFT 39.31 50.52 83.42

1300

R 7.75 4527 14.76
JEA 23.77 100 100.00

e kit 11.03 3.27 1.52

B~ 41.64 4422 77.43

1600

B 9.53 52.51 21.05
T 23.77 100.00 100.00
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YRGBT TiO, Shr B i Tt , TiO, [MISCR% i FEAIG,
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Table 13 Tests of MOH dosage for coarse separation of floating titanium
G R (gt FEfh L/ % e /%
e Yo 11.23 3.78 1.79
BAEH 42.36 45.45 81.00
1200
22N 8.28 50.77 17.68
JE- 23.77 100 100.00
FRUR 10.81 3.46 1.55
B 39.86 51.50 86.36
1500
22N 6.38 45.04 12.09
JE- 23.77 100 100.00
FRRT 10.75 3.46 1.56
B 36.68 57.88 89.23
1800
22N 5.66 38.66 9.21
JE- 23.77 100.00 100.00
FRRT 10.70 3.27 1.47
2000 BAEH 32.57 67.85 92.97
22N 4.68 28.88 5.56
JEy- 23.77 100 100.00
‘ . _ N
FH 2% 13 AT Bl GR35, 7280 ;{;?588 ;/:
VERRS ™ AT TiO, MLz kAL, FEu r= 2 fn] 2"l 50 g/t
e TR T 85, Y AR FE A 1800 g/t I, T 3k AL I
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53 |l 2% 89.23%, TiO, fh i K 36.68% M KNG, x
2 NS S N = ST L L
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253 —HIPRS T a0 K1
s v L s PR TSR H,S0, 150 g/t =20
[ 72 TR RCRL R AR R FH 42 1 000 g/t, i UACH) FH
1800 g/t 4 F 30 47— BL P A 122 o 3t 06, 4% S B2 1
2214 PR, iR A 3 Fis.
A 2
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Table 14 Open circuit test of one rough-two fine flotation
%
JE i A JrE e
ST 10.6 3.65 1.62
Nt 48.17 39.63 79.74
1 10.32 9.52 4.10
2 28.13 423 4.96
Y 5.34 4297 9.57
PR 23.94 100 100

3 —HAABFERETE

Fig. 3 Flow chart of one rough-two fine flotation
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- 4) 156 [k 28— B i o — N B vE— R i
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