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Self-balling characteristics of iron concentrate powder and its

improvement method
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Abstract: Adding a certain proportion of iron concentrate powder to sintering mixtures will lead to a significant increase in
the proportion of adhering fines in the mixtures thereby deteriorating the permeability of the sintering bed and ultimately
affecting the output and quality of the sinter. In order to avoid the deterioration of bed permeability caused by the addition
of iron concentrate powder the balling property of the mixture can be improved by optimizing process parameters thereby
enhancing the permeability of the sintering bed. Based on this in this paper through determining the balling property index
of iron concentrate powder and further studying the characteristics of the iron concentrate powder with different particle
sizes as well as the change rule in balling property under different ratios of quicklime and water the measures to enhance
the balling property of iron concentrate powder are explored and the permeability of the mixture bed is finally improved. The
study results show that for the four types of iron concentrate powder improving their particle size distribution

characteristics adjusting the proportion of quicklime and optimizing the water addition amount can effectively enhance their
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self-balling properties increase their drop strength compressive strength and bursting temperature. Methods for improving
the balling characteristics of iron concentrate powder are as follows: When the grinding fineness of OA iron concentrate
powder is less than 0.2 mm the suitable proportion of quicklime is 9. 0% and the water addition amount is 9. 0% . When
the grinding fineness of OB iron concentrate powder is less than 0. 1 mm the suitable proportion of quicklime is 10. 0%
and the water addition amount is 9. 0% . When the grinding fineness of OC iron concentrate powder is less than 0. 2 mm
the suitable proportion of quicklime is 8. 0% and the water addition amount is 7. 0% . When the grinding fineness of OD
iron concentrate powder is less than 0. 2 mm the suitable proportion of quicklime is 9. 0% and the water addition amount
is 9. 0%. The findings of this paper can provide a technical basis for improving the balling performance of iron concentrate
powder. The findings of this study can provide a technical basis for enhancing the balling performance of iron concentrate
powder.
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1 ( )
Table 1 Main chemical composition of iron ores %
TFe FeO Ca0 MgO Sio, Al, 0, S P,0;
0A 67.01 24.28 0.30 0.35 5.39 0.38 0. 007 0.036
OB 66. 59 7.52 0.57 0.45 4.28 0.46 0.015 0.020
ocC 62.97 89.58 0.23 1.51 6.99 0.54 0. 940 —
oD 65.95 94. 09 0.15 — 4.98 — 0.590 —
2
Table 2 The particle size distribution and average particle size of iron ores
( ) 1%
>10(810 (58 (35 (23 (12 (0.51 (0.250.50 (0.1250.250 (0.063 0.125 <0.063 Jmm
mm mm mm mm mm mm mm mm mm mm mm
0A 0 0 0.80 1.27 2.23 3.39 2.60 13. 60 18. 06 45.72 12.33  0.37
OB 0 0 0 0 0 0.17 12.56 43.61 27.09 13.57 3.00 0.33
ocC 0.69 0 3.58 3.17 0.50 0.48 6.96 3.53 25.01 24.83 31.25 0.6l
oD 0 0.65 0.27 0.71 0.21 1.51 1.57 0.88 20. 41 41. 87 31.92  0.25
2 4 <1.0 mm G, -G,
L= 22 % 100% (2)
85% 0.063 ~ 1.000 mm. G,
(2) (W, %) . 1
2 :_lzlwlDL
D, = . (1)
PN
D, mm; D,
i mm, n ( )i w,
( ) %
1.2
(1) .
<0.074 mm = 2 3 4 '
2.0h;  S5¢g S
10 MPa !
Fig.1 Schematic diagram of capillary water absorption
( method device
) (3) :
G (¢g); (110 £5) C (K %) (3) o
G,(g) e 1
0.5% K W, - W, x 100% (3)
(W, %) - (4) . <0.25 mm
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. Table 3 The surface properties of each iron concentrate
2 min powder
8 min ( 2 min 4 min 1% 1%
2 min) . 5 ~8 mm OA 8.3 16.7 0.987
. . OB 0.5 10.4 0.052
10 oC 7.2 16.0 0.917
: 10 1.0 m oD 8.0 16.7 0. 825
2
2.1 o
2.2
. N 4
N 0 o 4 0.5h
44. 8% ,
1.0 h
i 6.5%; 2.0 h
3.0% OB
o 3 o 0.1 mm
3 4 OA > 0.247 °
0C>O0D >0B. OB N
o OB o
0.052
; 0.8 B,
26-27 .
4
Table 4 The influence of balling time on the average particle size and balling index of iron concentrate powder
/mm
/h 0A OB oc oD 0A OB oc oD
0 0.370 0.330 0. 620 0.250 0.987 0.052 0.917 0. 825
0.5 0. 089 0.138 0. 101 0. 098 1. 117 0. 149 0. 965 0.912
1.0 0.075 0. 129 0.092 0.076 1. 159 0. 137 0. 201 0.247
1.5 0. 068 0. 124 0. 088 0.073 1. 196 0. 201 1. 146 1.097
2.0 0. 066 0. 121 0.084 0. 065 1.207 0.247 1. 167 1. 149
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0OA. OC
oD 0.2 mm OB Ca( OH) ,
0.1 mm
8% 8%
o 5 o 5
0OA. OC. o
Ob OB 1.0 h
2.0 h 0.2mm 0.1 mm OA
0.2 mm
o 9.0%:; OB 0.1 mm
10. 0% ; 0oC
0.2 mm 8.0%; oD
S 0.2 mm
2.3 9.0% .
OA. OC. OD 2.4
0.2 mm OB
0.1 mm 8% 6% 7%~ 8% ~ 9%
7.0% - 8.0% + 9.0% . 10.0% o 7 o 7
o 6 o 6
0OA o
9. 0%
3.6 /(1.0m) 7.82 N/P;
OB o
10. 0% OA. OB, OD 9. 0%
1.7 /(1.Om) 1.82 N/P; OC
oD o
ocC
8.0% 9.0% o 7.0%
5

Table 5 The influence of balling time on the falling strength and compressive strength of iron concentrate powder

/(1.0 mm) ' / Nep~!
. 0A 0B 0c 0D 0A OB 0C oD
0 2.9 0 1.9 1.6 4. 66 0 1.04 1.08
0.5 3.1 0 2.1 1.8 5.07 0 1.19 1.22
1.0 3.3 0 2.3 1.9 5.62 0 1.94 1.79
1.5 3.3 0 2.1 2.0 5.79 0 1.93 1.83
2.0 3.5 1.1 2.4 2.1 5. 88 1.42 2.32 2.12
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6

Table 6 Effect of quicklime ratio on falling strength and compressive strength of iron concentrate powder

/' +(1.0 mm) / Nep~!
1%
0A OB oc oD 0A OB 0C oD
7 2.8 1.0 2.1 1.6 4.77 1.29 3.79 3.33
8 3.3 1.1 2.6 1.9 5.62 1.42 3.94 2.79
9 3.6 1.4 2.3 2.4 7.82 1.76 4.01 4.34
10 2.9 1.7 1.9 2.0 6.43 1.82 3.92 3.01
7

Table 7 The influence of water distribution on the falling strength and compressive strength of iron concentrate powder

o /(1.0 mm) - / NeP~!
0OA OB 0C oD OA OB (0] oD
6 2.9 1.2 2.4 1.9 7.21 1.42 4. 14 4.01
7 3.1 1.6 3.1 2.1 7.08 1.47 4.62 4.42
8 3.6 1.7 2.6 2.4 7.82 1.82 3.94 4.34
9 4.2 1.9 0 2.7 11. 15 1.93 0 6.79
3.1 /(1.0m) 4.62 N/P. 9.0%; OB 0.1 mm
7.0% 10. 0% 9.0%; OC
0.2 mm
8. 0% 7.0%; OD
o 0.2 mm 9.0%
2 “ ” 9.0% -
3
(1) OB 0. 052
3 0.247 o
(2) -
8 o 8 N
( \ N o OA.
OB. OC. OD
8 9.0% ( OA

Table 8 Decrepitation temperature of pelletizing ball

before and after optimization of process parameters °C

OA OB OC 0D
461 342 429 513
512 401 479 576
0OA
0.2 mm 9. 0%

0.2 mm) . 10.0% ( OB

0.1 mm) . 8.0% ( OC
0.2 mm) . 9.0% ( OD

0.2 mm)
9.0% .

51, 59, 50, 63 C

(3)

9.0%+ 9.0% 7.0% ~
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