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Table 1 The iron ore supply, demand and foreign dependence of
China
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AEfhy By AR RIMETTE/ %
/1t /1t
2015 8.04 11.41 9.53 84.20
2016 8.08 11.47 10.24 86. 80
2017 8.32 12.29 10.75 86.70
2018 9.28 12.18 10.38 85.10
2019 9.96 13.05 10.70 81.10
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Table 2 Chemical multi — element composition of iron ore sam-
ples

Wiy TFe FeO Si0, ALO, Ca0 MgO S P %%

Hi 33.35 5.84 45.78 0.59 0.71 0.62 0.02 0.08 3.28
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Table 3 Chemical phase analysis of iron ore in Donganshan
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Table 4 Statistics of mineral composition and content in ore
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Fig. 1 XRD analysis results of raw ore
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Table 5 Grain — size composition of raw ore

BiE/um +100 100 +74 74 +45 -45+38 -38+10 -10 At

/% 1472 10.57 2475 5.74 3413 10.09  100.00
Zi}/% 100.00  85.28 7471 49.96  44.22 10.09  —
RO TEW Wrim AR A /%o

Table 6 Distribution of main mineral dissemination size

BiBE/um +150-150 +100 —100 +75 —75+53 —53+37 -37

IRERH S/ % 8.65 11.12 10.48 12.67 20.61  36.47

Zitv% —  19.77 30.25 42.92 63.53  100.00
MR /% 10.98  12.88 10.57 15.08 20.48  30.01
2i/% —  23.86 34.43 49.50 69.99  100.00
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Fig. 2 Influence of filling rate on grinding effect

HIPE 2 Al 90 R SRR ) 70% HEinE) 100%
if, —0.038 mm A7 # 1 835.03 kg/(m® - h) B
BARNZE 1 744.74 kg/(m® - h) s B RCRH 21,43 kg/

(kW - h) i g 36.72 ke/ (kW - h) . ZEH%IE,
7 13 B P B BR 7R R 100%
3.1.2 HrkiLiRLE

BEER IR 6 PRk G HE AR 5 A 5 22 8] B fa] B A AR
Z o BEBR G /N AL PR I /N BREE I R R ER 1

ik, 2 PP A TS T BRGSO . Rk

b == %7 A
FE IR [ 5 A ORI O 100% , i34 R LK 3.
1950 46
= —m " -
o - \ =
< 1900 | - A\ BT
e / A\ 2
= o
=z / A b i
£ 1850 ’ A\ ) &
g 180 / . \ 142 2
= / 5}
] \ 2
2 /A \ g
) / \
Faswol / / \ 40 _%“
3 =
& / N &
g |/ g
,°§ 1750 I/ s
g f —m=—-0.038mm Specific productivity g
! L —A—-0.038mm Grinding efficiency =
1700 L L 1

36
0.5 0.6 0.7 08 0.9
Ratio of material to ball

B3 RLER X ARCR R L

Fig. 3 Effect of material ball ratio on grinding effect
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Fig. 4 Effect of grinding concentration on grinding effect
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Fig. 5 Effect of agitator speed on grinding effect under different medium sizes
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Table 7 Comparison of grinding effect of different ball diameter
and optimum stirring speed

AFRRSF % iR —0.038 mm A =5 —0.038 mm BET %

/mm /(r+min"") /W /kg+ (m® - h) "' /kg + (kW - h) ™'
2 1050 85.78 2 878.93 60.08
4 750  112.30 4296.55 68.49
6 650 101.85 4062.23 71.39
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Fig. 7 Particle size curve of stirred mill

Influence of ball milling process conditions on grinding effect
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Table 8 Dissociation degree of iron mineral monomer in stirred

Hm(32 mm) : m(25 mm) : m(19 mm) K5:3:2. 7
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TN E B R RE 2 LR O, 5 ok EE ZH I LR 10,
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Fig. 9 Grinding particle size curve of ball mill
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Fig. 10 Analysis of particle size composition of ball milled prod-
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Fig. 11 Comparison of grain
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Fig. 12 Effect of grinding methods on the dissociation of iron
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Fig. 13  Quality flow chart of closed circuit test data for reverse
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Table 10 Comparison of reverse flotation indexes of two grinding
products
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Optimization Test of Stirred Mill for Mixed Magnetic Concentrate from Dongan-
shan

SU Xingguo', YANG Guang', CHEN Guorong' , BAI Zhe’

1. Donganshan Sintering Plant ,Angang Group Mining Company, Anshan 114041, China;
2. College of Resources and Civil Engineering, Northeastern University , Shenyang 110819, China

Abstract; The raw ore is mainly fine disseminated hematite and magnetite in Donganshan Sintering Plant. The field prob-
lems are low efficiency of ball milling and low monomer dissociation etc. In this research, the process optimization and
comparison of magnetic concentrate ball milling and ceramic ball stirring grinding were carried out. The results show that
the optimum conditions of stirring mill are as follows: filling rate of 80% , material ball ratio of 0.9, grinding concentra-
tion of 60% , medium size of 6 mm and agitator speed of 650 r/min. For ball milling, the optimum conditions are as fol-
lows: the medium ratio of 32 mm : 25 mm : 19 mm of 5 : 3 : 2, filling rate of 40% , material ball ratio of 1.0, grinding
concentration of 70% . And the grinding effect of stirring mill is better. The specific productivity of — 0. 038 mm is
3 636.20 kg/(m® - h), and the grinding efficiency is 71. 93 kg/ (kW - h). The analysis of samples with the same fine-
ness shows that the content of superfine and coarser particles is relatively small in stirred mill products, and the dissocia-
tion degree of useful mineral monomer is 4.5% ~ 8% higher than that of ball milling. The reverse flotation test shows
that the iron grade and recovery rate of concentrate can be increased by 0.94% and 2.99% , respectively. Therefore, agi-
tation mill has better grinding effect and flotation index than ball mill.

Key words: stirring mill; ball mill; Donganshan iron ore; specific productivity; grinding efficiency; degree of liberation
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