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Abstract: The annual output of Baima crude residue is 1.3 million tons with average 3.09% of TiO, con—

tent. At present the residue is directly discharged into tailing pond resulting in waste of titanium re—
sources.In order to recover ilmenite from the residue the combined processes of pre-discarding the tailings
by ZCLA then grinding for iron removal-strong magnetic separation-spiral classification—grinding for iron
removal-strong magnetic separation-flotation were carried out in the laboratory. The results show that il—-

menite concentrate with the yield rate of 0.47% TiO, grade of 46.06% and recovery rate of 7.18% can be

obtained through the combined processes which provides a technical foundation for ilmenite recovery from

Baima crude residue.

Key words: vanadium titano-magnetite Baima crude residue pre-discarding by ZCLA strong magnetic

separation flotation

0
2006
2012 0 N
1550 t/a ( TFe
57%) 505.76 . 1044.24 t/
a (TiO,)  4.40%. 2015
2017 “ + +

”» 1

+ +
130

12018-09-27

t ( TiO,) 3.09%



2 : «03 .

TiO, 3.09% TFe 13.30% mFe S
5.18% 0.292%
2.44%
8.23%
+0.9 mm 73.57% +0.25 mm 88.
36% -0.25 mm  11.64%.

1
Table 1 Chemical compositions of Baima
crude residue %

TFe FeO mFe Fe, 0, TiO, V,04

13.30 12.00 5.18 5.63 3.09 0.122

Ca0  Mg0  ALO, S0, S
1
365 8.71 12.88  40.60  0.292 Fig.1 Microstructure of the ore
2
Table 2 Content and dissociation degree 2
of the mineral %
TiO,
N ZCLA
8.23 2.44 0.80  88.53 20.31 31.52 27.84 57.92
[ + ”»
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Table 3 Particle size distribution of the ore
1% 1%
/mm /% - -
TFe Tloz TFe T102 N N N
+5 1.94 13.81 3.07 2.03 2.02
-5+ .1 13. .01 Sl .
5+3 9.18 3.69 3.0 9.5 9.36 zo 7CLA
-342 41.63 13.41 2.85 42.24 40.18
-2+0.9 20.82 9.82 2.10 15.47 14.80 o
-0.9+0.45 10.71 12.72 2.65 10.31 9.61 .
-0.45+0.25 4.08 14.62 3.77 4.52 5.21 3
-0.25+0.18 3.88 16.19 4.32 4.75 5.67
-0.18+0.154 2.35 16.34 4.58 2.90 3.64
-0.154 5.41 20.22 5.19 8.27 9.50
100.00 13.22 2.95 100.00  100.00 °
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13 _ . . .
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2.1 ZCLA
: 2.1.1 ZCLA
ZCLA
0.01 ~ 0.56 ZCLA
mm 10° 16 r/min 4.5,
4.5 ZCLA

. 40% TiO, 1.48% TiO,
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b ( - TFe  TO, TR  TiO,
g 28.80 37.66 8.01 61.49  56.40
39.5 71.20 9.54 2.50 38.51  43.60
ERYRE 8% | 100.00 17.64  4.09 100.00  100.00
— B | PRI
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1. SRR .
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TR
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Bk R 22
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Table 4 Test result of ZCLA pre-discarding % 3 r/min, 300 /min.
35 mm
TFe TiO, TFe TiO,
59.81 17.64 4.09 79.47 80.44 3.
40.19 6.78 1.48 20.53 19.56
100.00  13.27 3.04 100.00 100.00 540 S400
182.00
5 ZCLA < 7 £9.00
. . . pos . E 5000 178.00
Table S Particle size distribution of the = 176.00
residue by ZCLA ‘8 4.80 174 00
1% 1% = I 172.00
/mm /% ;_0 T('70 g 460 170.00
TFe 1U, TFe 1U, 4400 —468.00
+5 5.01 7.12 1.60 5.27 5.18 466.00
_ 4.20 ! L ! !
5+3 15.97 6.85 1.56 16.15 16.09 400 500 600 700 800 900 94-00
-3+2 20.68 6.73 1.50 20.55 20.04 B (KA » m™))
-2+0.9 36.86 6.72 1.50 36.56 35.70 I "
-0.9+0.45 17.41 6.51 1.41 16.73 15.86
-0.45+0.25 1.59 6.22 1.46 1.46 1.50 3
~0.25+0.18 0.89 6.77 1.53 0.89 0.88 Fig.3 Test result of first-step strong magnetic separation
-0.18+0.154 0.84 8.59 2.56 1.07 1.39
-0.154 0.74 12.00 6.99 1.32 3.36
100.00 6.77 1.55 100.00  100.00 3
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Table 7 Spiral classification experiments results % il 1500 gt
2 300 gt
98"l 3 W
10.48 16.29 35.93 77 | B
15.94 7.85 26.33 Wil 500 gk
2 32.41 2.89 19.71 MOH 2000 g/t
1 41.17 2.08 18.02 JEal 400 gt
100.00 475 100.00 GRS I -
iR 200 g/t
2.3 " U g/
A 1
& 150 g/ e
it FR 't
XMQ-0240x90 s 2
-0.074 72.5% i1
e ’ TR 150 g/t i
0.63% TiO, 2
11.22% 99.31%
SLon—-500 BRREH 3
7?2 mm o 31/
min. 300  /min. 35 mm 5
4 . Fig.5 Test procedure of flotation and reagent system
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