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Comparative Analysis of Efficient Recovery Processes of
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Abstract; Although the annual production of low-concentration microfine-grained ilmenite in Pan-Xi region attains over
1 million tons, it is not conducive to adopt flotation process for the subsequent titanium selection due to the microfine
particle size, large volume and low concentration of this ore. For this resource, comparative experiments were conducted
based on two major flowsheets, including “SLon high-intensity magnetic separation + flotation” and “ desliming using
new type of cyclone + flotation”. The results show that the latter process flowsheet has a lower consumption of reagents,
and the obtained titanium concentrate has better indicators, with a titanium concentrate grading 47.06% Ti0, at 59.03%
recovery with the yield of 20.22%.
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Table 1

Chemical multi-element analysis of sample %

Ti02 TFe Fez 03 FeO Si02 Mg() A12 03 CaO

16.12 1890  3.07 21.55 28.02 9.82 8.01 8.10

Na, O MnO K,0 Co Cu S P C

0.602 0.353 0.098 0.012 0.013 0.505 0.010 0.024

R2 HAHERRUZMEITER

Table 2 Phase analysis results of titanium in sample

YA Eh () /% ST %
BT TiO, 15.08 92.15
BRWEE b TiO, 0.19 1.01
By oA Tio, 1.29 6.84
&t 16.56 100.00

R3 TETHERRSE(RESH)

Table 3 Main mineral composition and contents of sample %

PRERDT  BREEERET  BSERET M4 RERBRET BB BN

33.22 0.58 0.02 1.15 1.18 0.04
kA ja) AFER. 32 4) Trf 2eL ke
5.41 34.08 3.83 18.54 0.03 1.16
=t g ARG BN —IKERA Hofte
0.07 0.32 0.23 0.07 0.05 0.02

R4 WBEEHBHRTER

Table 4 Sieve analysis results of sample

g/ mm I ) TiO, i/ % DA%/ %

+0.074 0.31 6.73 0.13
-0.074+0.038 6.43 5.01 2.00
-0.038+0.020 34.74 13.78 29.72
-0.020+0.010 30.19 20.32 38.09
-0.010+0.005 16.13 23.12 23.15
-0.005 12.20 9.12 6.91
A1t 100.00 16.11 100.00
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FGLL, SRR L DA SRR R A I T 2% LU HebT 99

584351 h 800 T 720 kA/m) 25 ILE 5, KA SLon
SHRAE AL AR AL T A AT — YR e A — 4 i
Wi s 5, A 345725 72.24% Ti0, b 18.96% . TiO,
ISR 84.97% ISR BEE IR GRG0,
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Table 5 Results of preconcentration test with

high intensity magnetic separation

TR AR FER/ % TiO, fi/%  TiO, [ H/ %
R f AL 60.61 19.35 73.34
RPN 11.63 16.12 11.63
SRR AR 72.24 18.96 84.97
[ ==t 27.76 8.73 15.03
B 100.00 16.12 100.00
3.1.2 FikiXE

X} SLon 3 %8 Tl 6 G BT AR ARG A JEAT T I
e X AR L 3, ISR LK 6, SLon S ik ik
T SRS 22 B P2 BRI VR, FTARAR PRl ™
2 11.30% . Ti0, fb 7 47.21% Ti0, VeV [T % 28.12%
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Fig.3  Flotation test flowchart of high intensity magnetic

separation of bulk concentrate

Ko BHERAHBV ZFEKLRBEAR
Table 6 Flotation test results of high intensity magnetic

separation of bulk concentrate

FEEAFR EER/ % TIO, BAL/%  TiO, MR R %
SKEH 14.62 20.12 15.51
BAEH 11.30 47.21 28.12
hE 1 9.19 19.81 9.60
a2 4.32 26.57 6.06
hE 3 2.72 33.76 4.83

TFIERT 57.86 11.76 35.88

B 100.00 18.96 100.00
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Fig.4 Flowchart of closed-circuit test with high intensity

magnetic separation and flotation
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Table 7 Results of closed-circuit test with high intensity

magnetic separation and flotation

AT PR/ % TiO, S/ % Ti0, [ER/ %
S 10.56 21.95 14.38
Nt 9.17 47.09 26.79

B 80.27 11.82 58.83
B 100.00 16.12 100.00

3.2 iRER 2 ( BRI AR GE N R + 1k ) i I8
3.2.1  # AR ERYE BRI
KRG W58 B AT FR 93428 7l A2 77 19 CZ100
BB HE it st %o ASHAR Ve 2 ALY U A 7 e 4 R 0 3 ( A
10°, %58HE 77 0.12~0.20 MPa, Jii i 4 BEA% 30 ~40 mm,
PUP T E AR 5~10 mm) , 45 R W3R 8, CZ100 57 AL e Ui
PR AR G A 1, LAFHAR i B A IR T A A5
5, SRF CZ100 3 84 ik % XA i 2 AL T o 12
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Table 8 Test results of desliming by concentration with cyclone

TR AR TEER/ % TiO, /%  TiO, IR/ %
bR 66.05 18.68 76.49
Y6 I 33.95 11.17 23.51
9HH 100.00 16.13 100.00
3.2.2 F#iKEE

E—25%F CZ100 Hr AU e it 25 UURP AT 77 3 3056,
R TRFE UL 5, 45 03 9, e ae IRb 2277 3k, ]
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Fig.5 Flowchart for flotation test of cyclone sand
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Table 9  Flotation test results of cyclone sand

FEAFR AElER/ % TiO, Wifi/%  Tio, MR R %
S KEw 14.04 21.27 15.99
it 26.21 47.13 66.14
LREOA 8.16 7.87 3.44
g 2 4.55 21.48 5.24
HE 3 2.14 24.45 2.80

TPk 44.90 2.66 6.40

A" 100.00 18.68 100.00
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Fig.6  Flowchart of desliming and flotation for closed-circuit test
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Table 10  Results of closed-circuit test with

desliming and flotation

AR FER /% TiO, /% Ti0, R/ %
S K 9.27 21.27 12.23
it 20.22 47.06 59.03

B 70.51 6.57 28.74
@my 100.00 16.12 100.00

3.3 xftbsrdm
3.3.1 4K £ Satib

UL PR R BT A B T PR bR A T 2R B X T
R ULER 11, AFE 11 a5, PR g A2 34 0] 4845 Tio,
iR TF 47% RS H R 2 BT3RS RS o ™
RN SR BR 5

F 11 FFRRELK AT HERXTLE
Table 11 Indices comparison of titanium concentrate from
two flowsheets
PR AKEETER/% KW TIO, BiAL/%  TiO, IR/ %
Wi 1 9.17 47.09 26.79
i 2 20.22 47.06 59.03
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Fig.7 Comparison of main reagent dosage in two flowsheets
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Table 12 Sieve analysis results of flotation feed in two flowsheets

AT OR%/mm /% TiO, Mi/%  TiO, SRR/ %
+0.038 9.47 4.93 2.46
-0.038+0.020  43.03 16.66 37.80
pife 1 —0.020+0.010 22.84 26.15 31.49
TFIEZTT ~0.010+0.005  15.90 28.36 23.78
-0.005 8.76 9.67 4.47
At 100.00 18.96 100.00
+0.038 8.47 4.03 1.82
-0.038+0.020 43.74 14.25 33.32
FA2  -0.020+0.010 34.13 23.81 43.44
TRIESRTT  -0.010+0.005  12.90 30.31 20.90
-0.005 0.76 12.75 0.52
&t 100.00 18.71 100.00
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