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Experimental Study on Sintering of Fine Ilmenite Concentrate
Wang Yujian
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Utilization Panzhihua 617000 Sichuan China)

Abstract: In view of the problems of fine particle size and high loss during electric furnace smelting of il—
menite concentrate the sintering process of fine ilmenite concentrate was studied in this paper. It has the
disadvantages of poor granulating high burnup and low production efficiency for sintering of fine ilmenite
concentrate. By physical and chemical detection and phase analysis the consolidation mechanism of titani—
um concentrate and the reasons for the poor granulating effect were determined. Experimental results show
that by adding flux optimizing ratio of fuel and water and grinding the ilmenite concentrates the granula—
ting effect of the ilmenite concentrates is improved. Through reducing sintering material layer pelletizing
the grinded ilmenite concentrate and adopting fuel divided adding on surface of the material for sintering
the technical and economic indicators of sintering are improved significantly with the ratio of particles of
+1 mm increased from 50.3% to 89.4% and the utilization coefficient enhanced from 0. 177 t/( m> * h)
to 0.712 t/(m” * h) respectively. The desulfurization rate of ilmenite concentrate in the sintering process
proposed in this paper is about 40% influencing about 3% ~4% of the TiO, grade.
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Table 1 Technological parameters of sintering experiments
/°C /min /Pa /Pa /mm %
/mm /kg
10 ~16 2.5 1 000+50 2.5 6 000 15 000 400 ~570 7.5~9.5
2, (Cay(Fe Ti), (Si Ti)O, ,
5 ( Fe0-Si0,) Y
2.1 FeO’ .
(2Fe0 - Si0,) 3.4,
2
Table 2 Chemical compositions and particle size of ilmenite concentrate %0
—-0.074 mm
TiO, FeO Fe,0; Ca0 MgO Si0, Al, 0, S
48.32 35.60 2.14 0.888 5.31 2.66 0.973 0.16 74.74
3
Table 3 Sintering experiments of ilmenite concentrate with different fuel ratios
1% 1% 1% /°C
RL-1 94 6 7.5
RL-2 92 8 7.5
RL-3 90 10 7.5 440
RL-4 88 12 7.5 640
4 RL-3 ( FeO -
Table 4 Phase volume fraction in RL-3 Ti0,) 5
sintering sample % ?
(1400 °C) .
69 ~73 5~8 4~8 1~5 7~12 2~5
N o
RL-3 10%
6 .
N ; 12% o
\ 2.2

1.2,
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+3 mm : 20 kg
T 20% (-5 mm ) N

5 6.

5
Table 5 Scheme of orthogonal experiments for granulation

1% 1% /min 1%
ZL-1 90 10 10 7.5
7L 2 90 10 12 8.5
7ZL-3 90 10 14 9.5
Z1L.-4 89 11 10 8.5
7L-5 89 11 12 9.5
ZL-6 89 11 14 7.5
ZL-7 88 12 10 9.5
ZL-8 88 12 12 7.5
ZL-9 88 12 14 8.5
1 RL-3
Fig.1 Plate ilmenite in RL-3 ilmenite concentrate 6 71—4 +3 mm
Z1L-4 +3 mm 40%
8
el
2.3
’ +3 mm
9
o
2 RL-3
Fig.2  Amorphous titanite in RL-3 ilmenite concentrate o "
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Table 6 Granulating experiments of sintering mixture of titanium concentrate grain size
1%
+8 mm 5 ~8 mm 3 ~5 mm 1~3 mm -1 mm +3 mm
Z1-1 5.9 8.1 19.2 50.3 16.5 33.2
Z1-2 6.3 8.2 19.4 50 16.1 33.9
ZL-3 6.4 9 21.2 49.1 14.3 36.6
71.-4 6.7 9.9 25.6 48.1 9.7 42.2
ZL-5 6.4 8 18.6 52 15 33
Z1L.-6 6 8.6 20.7 51.3 13.4 35.3
ZL-7 6.5 9.3 23.6 48.8 11.8 39.4
71.-8 5.8 7.8 19.4 53.9 13.1 33
2.3.1 VAR
® @ -4 o 7
( ) ® ( )@ 8o

8 RJ-1.RJ-2 +3 mm
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JZ7-4 5~7 1.5% N
\0.75%
o o
HX-1 ~HX-8 RJ-1 o
7
Table 7 Experimental scheme of chemical modification
/% 1%
RJ-1 1.5% @ 87.5 11
RJ-2 0.8% 88.2 11
HX-1 1.5% @ 87.5 11
HX-2 1.5% @ 87.5 11
HX-3 1.5% ® 87.5 11
HX-4 1% @ +1% @ 87 11
HX-5 2% 3 89 11
HX-6 1% @ 1% @ 88 11
HX-7 * 0.3% @ 1% @ 88 11
HX-8 * 0.3%® 1% @D 88 11
o 1% @& 0.3% D.® .
8
Table 8 Chemical modification experimental sintering mixture particle size
1%
+8 mm 5 ~8 mm 3 ~5 mm 1~3 mm -1 mm +3 mm
1Z-4 6.7 9.9 25.6 48.1 9.7 42.2
RJ-1 7.7 11.7 29.1 37.8 13.7 48.5
RJ-2 8.6 13.6 25.1 36.5 16.2 47.3
HX-1 7.4 9.6 24.5 37.9 20.6 41.5
HX-2 10.6 8.8 20.6 39.1 20.9 40
HX-3 11.5 10.8 19.6 39.8 18.3 41.9
HX-4 8.1 9.9 27.9 44.7 9.4 45.9
HX-5 7.1 10.5 24.4 43 15 42
HX-6 8.8 12.5 25.6 41.1 12 46.9
HX-7 8.6 10.8 23.9 34.7 22 42.7
HX-8 9.1 10.4 24.4 33.3 22.8 42.9
2.3.2 65% RJ-1 20
30 kg
9 °
RJ-1 o 10, 3
9
Table 9 Comparison in particle size of ilmenite concentrate 3.1
with different grinding time
1% >1 mm >1
/min
—-0.074 mm —-0.045 mm mm 5
WL-1 30 75.34 44.74
WL-2 60 76.13 45.08 )
WL-3 120 77.99 47.13 N N
o TJ-1 650 mm
10 +3 mm RJ-1 500 mm RJ-1
WL-3 +3 mm 11 12,
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Table 10 The physical modification experimental sintering mixture particle size
/%
+8 mm 5 ~8 mm 3~5 mm 1~3 mm -1 mm +3 mm
RJ-1 7.7 11.7 29.1 37.8 13.7 48.5
WL-1 8.8 12.7 30.8 37.7 10 52.3
WL-2 10.6 15.4 31.6 34.1 8.3 57.6
WL-3 14.3 19.4 32.6 24.7 9 66.3
11
Table 11 Experiment scheme of sintering of ilmenite concentrate
1% 1% /%
TS-1 87.5 11 1.5
TS-2 87.5 11 1.5
TS-3 87.5 11 1.5 N
TS-4 89% 11 0.6
TS-5 87.5 11 1.5 30 min. N
TS-6 87.5 11 1.5 60 min. N
TS-7 87.5 11 1.5 120 min. N
TS-8 91% 9 0.6 60 min.
TS-9 89.5 9 1.5 N
TS-10 89.5 9 1.5 60 min. N
TS-11 92% 8 0.6 60 min.
12 3
Table 12 Results of sintering of ilmenite concentrate
o N
* / 5
/min /°C /% (tem?-h")
TS-1 145 358 50.3 0.177 A A
TS-2 132 199 71.7 0.277 TS-8 N
TS-3 114 358 75.6 0.338
TS-4 81 441 93.6 0.589
TS-5 78 300 86.2 0.563 '
TS-6 73 315 89.6 0.625
TS-7 68 299 88.0 0. 659 . .
120 min 60 min
TS-8 64 283 89.4 0.712
TS-9 107 331 72.3 0. 344 60 min o
TS-10 79 317 84.3 0.544 8% .
TS-11 60 280 81.7 0.694
* +1 mm B .
60 min 3 ~6 mm
3 mm
100 ~ 150 mm 30 ~ o
40 3.2 S TiO,
10%
3
[e)
1999 +1.0% TiO,
3 ~6 mm 8.5% o TiO,
o 13
9 650 mm o
50% 13 1.5%
TiO, 3~4 FeO
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12% ~25%
S 30% ~45% o
4
13
Table 13 Chemical compositions and desulfurization rate 1)

for sintering of ilmenite concentrate

/% / S
S TiO, FeO % 1%
o
0.141 44.34 16.44 5
TS-1 0.117 44.84 19.22 0.21 44.29 )
TS-2 0.135 44.87 24.61 0.21 35.71 TiO,
TS-3 0.134 45.00 17.07 0.21 36.19
TS-4 0.141 44.83 23.82 0.21 32.86 87.5% 1% 1.5%
TS-5 0.136 42.5 23.24 0.203 33.00 10 min 8.5%
TS-6 0.132 45.10 23.81 0.203 34.98
+3 mm o
TS-7 0.139 44.34 24.37 0.203 31.53
TS-8 0.119 44.76 14.56 0.194 38.66 3) 500
TS-9 0.128 44.69 14.36 0.194 34.02 mm 60 min
TS-10  0.116 44.28 13.67 0.194 40.21
TS-11  0.117 44.82 12.12 0.191 38.74 11% 9%
+1 mm 50.3% 89.4%
0.177 t/(m’® + h) 0.712 t/(m* * h)
S 40% TiO,
’ 3~4 .
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