40 1 Vol.40 No.1
2019 2 IRON STEEL VANADIUM TITANIUM February 2019
( 617000)
™
“TM MOH TiO, >47% S <0.1%
. T™ MOH 1000 g/t TM ™
MOH  13.91
- TF823 TD923 ‘A - 1004-7638( 2019) 01-0083-05

DOI: 10.7513/j.issn.1004-7638.2019.01.015

( )

(0SID) :

Experimental Study on Flotation of Coarse-grained
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Yang Daoguang Han Kexi Ye Endong Song Bing
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Abstract: A new collector TM with fatty acid as the main component was synthesized from petrochemical

tailings by esterification.The flotation performance of TM was studied by flotation of coarse-grained ilmen—

ite.The results show that both TM and MOH reagents can obtain qualified titanium concentrate with the
grade of Ti0,>47% and S < 0.1%.The amount of TM collector is 1 000 g/t higher than that of MOH but

TM does not need diesel as the auxiliary collector.The cost per ton of titanium concentrate with TM collec—

tor is 13.91 yuan lower than that using MOH collector.
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1 o 3000 g/t
Table 1 The results of particle size screening for 19.05% TiO 35.35%
coarse-grained flotation raw ore ’ 2 )
87.27% o
/' (pm) 1% Ti0, /% TiO, 1% 3000 g/t
60( 250) 2.30 7.71 0.95
80( 178) 9.10 12.49 6.06
100( 150) 14.02 15.48 11.57
120( 124) 12.45 17.55 11.65
160( 92) 16.74 19.03 16.98
200( 74) 14.23 19.79 15.01
320( 46) 17.26 22.67 20.86
400( 38) 4.60 25.08 6.15
-400( 38) 9.31 21.69 10.77
100.00 18.75 100.00
TiO, 19.06% S 0.539% o
1.2 1
™ . Fig.1 Flow chart and dosing system of
MOH . 5% collector dosage test
30 min . 3 ™
10% o Table 3 Test results of TM collector dosage
1.3 / / TiO, TiO,
;o ! % g 0
MOH ™ (g-17) o 1% 1%
« S 4.84 9.02 2.29
— ~
2 400 36.76 41.09 79.21
— — 58.41 6.04 18.50
N ) 100.00 19.07 100.00
S 4.88 8.91 2.28
2 600 40.41 39.20 83.20
2. 54.71 5.05 14.51
100.00 19.04 100.00
2 S 5.16 9.12 2.43
Table 2 Drug mixing time in operation section 5 800 44.37 37.70 86.34
/i 50.47 4.31 11.23
mn 100.00 19.37 100.00
#
v 98 ; S 5.01 9.98 2.64
| | 3000 46.86 35.35 87.27
48.13 3.98 10.09
2 1 100.00 18.98 100.00
3 ! S 4.72 8.74 2.17
3200 49.46 34.05 88.43
45.81 3.91 9.40
2 100.00 19.05 100.00
2.1 T™ 212
2.1.1 ™ 3000 g/t
2
1 000 g/t 300 g/t 4,
98" 50 g/t; 700 4
g/t 1 3. Ti0,
3 Tio,

600 g/t.
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2
Fig.2 Flow chart and dosing system of sulfuric
acid dosage test

4
Table 4 Test results of sulfuric acid dosage conditions
/ / Ti0, Ti0,
(get™ % 1% 1%
S 4.92 9.22 2.40
400 49.23 33.79 87.93
45.84 3.99 9.67
100.00 18.92 100.00
S 4.44 8.73 2.02
600 47.48 35.13 87.00
48.08 4.38 10.98
100.00 19.17 100.00
S 4.51 8.90 2.08
300 41.18 39.05 83.27
54.31 5.21 14.65
100.00 19.31 100.00
S 4.76 8.97 2.22
1 000 37.78 40.45 79.51
57.46 6.11 18.27
100.00 19.22 100.00
2.1.3
™ o
3 5. 5
™ 3000 g/t “« 4
)7 27.01% . TiO,
47.37% 66.56% S 0.056%
TiO, 4.43%
2.2 MOH
2.2.1
1 000 g/t
300 g/t 98* 50 g/t;
700 g/t 700 g/t 4
6.

3
Fig.3 Flow chart and dosing system of open-ecircuit
test for coarse-grained flotation

5
Table 5 Open-circuit test results of coarse-grained flotation

1% TiO, 1% TiO, 1%
S 4.72 8.94 2.19
27.01 47.37 66.56
11.15 14.37 8.34
2 7.10 30.83 11.38
50.02 4.43 11.52
100.00 19.22 100.00

4
Fig.4 Flow chart and dosing system of MOH
collector dosage test

6
TiO,
. MOH
2 000 g/t
2.2.2
2000 g/t 700 g/t
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6 MOH 7
Table 6 Test results of MOH collector dosage conditions TiO
2
/ / TiO, TiO, .
(g+t™h % 1% 1% .
S 5.32 9.56 2.62 Ti0,
1 600 41.13 40.09 84.94 600 g/to
53.55 451 12.44 293
100.00 19.41 100.00 o
S 5.42 9.11 2.56 600 g/t MOH
1 800 42.31 39.09 85.73 2 000 g/t
52.27 432 11.71 6 g
100.00 19.29 100.00 °
S 5.96 9.94 3.05
5 000 47.91 36.30 89.45
46.13 3.16 7.50
100.00 19.44 100.00
S 5.39 9.50 2.61
5 200 52.49 34.19 91.62
42.12 2.68 5.76
100.00 19.59 100.00
6

Fig.6 Flow chart and dosing system of diesel
fuel consumption test

8
Table 8 Test results of diesel consumption conditions
/ / TiO, TiO,
5 (g=t™h % 1% 1%
Fig.5 Flow chart and dosing system of sulfuric S 4.70 8.88 2.15
. 45.27 37.15 86.55
acid dosage test 500
50.03 4.39 11.30
100.00 19.43 100.00
7 s 4.51 8.23 1.93
Table 7 Test results of sulfuric acid dosage conditions 700 47.93 35.67 89.01
, : 47.56 3.66 9.06
L / Ti0, Ti0, 100.00 19.21 100.00
(get™) % 1% 1%
S 4.75 833 2.04 S 4.66 8.46 2.05
400 5315 33.37 91.63 900 51.12 34.07 90.57
42.10 2.91 6.33 44.22 3.21 7.38
100.00 19.36 100.00 100.00 19.23 100.00
S 4.01 8.04 1.69 S 4.45 8.79 2.06
600 48.43 35.15 89.41 1100 53.53 32.54 91.68
47.56 3.56 8.89 42.02 2.83 6.26
100.00 19.04 100.00 100.00 19.00 100.00
S 4.36 8.25 1.88
200 45.42 37.07 87.87 3
50.22 3.91 10.25
100.00 19.16 100.00 TiO,
S 4.67 8.89 2.16 o
1 000 40.32 40.02 84.01
55.01 4.83 13.83

100.00 19.21 100.00 700 g/t.
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Table 10 Cost comparison of flotation reagents per unit
coarse-grained flotation raw ore

(get™) /

7 ™ MOH ™ MOH
Fie.7 Fl h d dosi ¢ . . 0 700 0 4.58
1g. ow chart an o'smg syster.n ol open-circuit 2 100 2100 0.83 0.83
test for coarse-grained flotation 3000 2 000 23.40 2370
300 300 2.34 2.34
9 MOH 98" 50 50 0.40 0.40
Table 9 Open-circuit test results of MOH collector flotation ™  MOH 370 3.57.
1% TiO, 1% TiO, 1%
S 4.44 8.42 1.94 4
28.00 47.41 68.97
13.73 13.88 9.90 1) “ +
2 7.04 30.00 10.96 ( ) ” TiOz
46.79 3.39 8.23
100.00 19.25 100.00 >41% S <0.1%
™ 1000 g/t o
9 MOH 2000 g/t 2) ™ MOH
“ + ( )7 1391 &
28. 00% . TiO, 47. 41%
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