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Preliminary Analysis of Causes of Higher Silicon Content in Iron Concentrate
from Meishan Iron Mine and Countermeasures of Silicon Reduction

ZHANG Zugang, QIAN Xinyu, YU Xiangzhou, XU Jilong, ZHANG Dengfeng
( Mining Branch of Nanjing Baodi Meishan Industry and City Development Co., Ltd., Baowu Resources Co., Ltd.,
Nanjing 210041, Jiangsu, China)

Abstract; In Meishan Iron Mine, the iron concentrate produced on the site has SiO, grade more than 6.0%. Aiming at

this problem, an experimental study was carried out based on the microscopic identification of different concentrate
products by using a new process flow, in which the magnetic field intensity of low-intensity magnetic separation ( LIMS)
was reduced for roughing, and a process of regrinding and re-separation was added for the scavenging concentrate by
high-intensity magnetic separation ( HIMS). The effects of those technical transformation on the TFe grade of iron
concentrate and the content of impurity SiO, therein were explored. The results show that after such technical
transformation, the LIMS can produce a concentrate grading 63.57% TFe and 3.37% SiO, with corresponding recoveries
of 72.79% and 12.94% , with a yield of 52.21% ; while the HIMS can produce a concentrate grading 44.79% TFe and
9.07% Si0, with corresponding recoveries of 17.20% and 11.67%, with a yield of 17.51%. This new flowchart can
produce the concentrate grading 58.85% TFe and 4.80% SiO, at corresponding recoveries of 89.98% and 24.61% , with
a total yield of 69.72%. It is shown the SiO, content in the total concentrate of Meishan Mine can be greatly reduced.

Key words: process flow; high-intensity magnetic separation ( HIMS) ; low-intensity magnetic separation ( LIMS) ;

magnetite ; iron improvement and silica reduction; magnetic field intensity; regrinding and re-separation
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Table 1  Iron phase analysis for on-site iron concentrate products
R SRV MASTT MRRAEHLEASDT  REGE A
T/ % AR/ Y% it/ Y% ST/ %o T/ %o DT/ %
737N 39.78  63.86  3.30 6.70 2.55 6.51
B&RgH 637 1023 2.13 4.32 0.77 1.97
R 1370 21.99 3598 73.03 23.34  59.59
TRk 2.13 342 6.14 1246 1140  29.10
Ak 0.15 0.24  0.10 0.20 0.29 0.74
RERR R 0.16 0.26 1.62 3.29 0.82 2.09
A1 62.29 100.00 49.27 100.00  39.17 100.00
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Flowchart of low-intensity magnetic separation system

Fig. 1
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Table 2 Indicators of product from LIMS system

before and after technical transformation

WAL/ % %/ %
I 5 i /0 il

i L Si0,  TFe  SiO,
SRR RIERS T 47.81  62.13 434 66.14  15.11
SRR RS 52.19 28.75 2233 33.56  84.89
L Bk 125 55.56 8.15 1.56 0.74

[ G 1 X
WREEHEES 5093 28.09 22.68 32.00  84.14
PR RAEET 49.07 61.96 4.44 68.00 15.86
CER NN 100.00 44.71 14.11 100.00 100.00
RGBS 2099 63.68 3.31  29.90 4.92
FRETEHIE RS 79.01  39.67 16.98  70.10  95.08
. SREEIENERT 2463 63.47 3.37  34.96 5.88

s .
SRIEAVERED  54.38  28.89 23.15 35.14  89.20
PR EKET  45.62  63.57 3.34 64.86  10.80
SIS 100.00  44.71 14.11 100.00 100.00

B, AR IR 3, O AE , 0 5 ik LA 7 TFe

A SLAIZR T Si0, & R +0.15 mm R b, 2L

TSR], %R TFe fi 7L 49.20% , Si0, i 13.90% .
ARG 42.96%, i R, %R TFe i i X
45.81% ,Si0, il 17.38% 010 27.57%
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Table 3 Sieving analysis of roughing concentrate from LIMS system before and after technical transformation

T — - ARG ‘ TFe &1 % ‘ Si0, uEMﬁ%‘ TFe 534 %“% Si0, éﬂfﬁ;i%
(] il A5 2it A5 it A5 Zit A5 #it
+0.15 13.40 100.00 49.20 62.13 13.90 434 10.61 100.00 42.96 100.00
-0.15+0.074 36.00 86.60 63.10 64.13 3.73 2.86 36.56 89.39 30.98 57.04
.. —0.074+0.046 16.90 50.60 65.61 64.87 2.13 2.23 17.85 52.83 8.30 26.06
Bl -0.046+0.037 7.40 33.70 64.87 64.50 22 2.29 7.72 34.98 3.75 17.76
-0.037 26.30 26.30 64.39 64.39 2.31 2.31 27.26 27.26 14.01 14.01
it 100.00 62.13 4.34 100.00 100.00
+0.15 5.25 100.00 45.81 63.68 17.38 3.31 3.78 100.00 27.57 100.00
-0.15+0.074 25.81 94.75 62.97 64.67 3.93 2.53 25.52 96.22 30.64 72.43
i -0.074+0.046  21.20 68.94 65.72 65.31 2.03 2.01 21.88 72.70 13.00 41.79
=9/E]
-0.046+0.037 8.60 47.74 64.96 65.13 2.07 2.00 8.77 48.82 5.38 28.79
-0.037 39.14 39.14 65.17 65.17 1.98 1.98 40.05 40.05 23.41 23.41
it 100.00 / 63.68 / 3.31 / 100.00 / 100.00 /
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Oy 5 R SI0, SR FAAIG 1.10 B 40 5, 0 B O R ke
Je , AR RRAR T 559 R o P R P e 4% s DR A i 953 i
SR P2 3K 3.45 F 43 s, TRe ISCRFEAK 3.14 B
A3 2RI SI0, [MTIBCRIEAR 5.06 F 4 55 45 4 TR
T A5 55 W 1 VR BT mFe 1A W] A8 4k, U
T P S5 55 0 A ™ 2R [ e 34 A
Je I FTEL,
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Table 4  Grades of products from LIMS system

before and after technical transformation
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Table 5 Testing results of regrinding and re-separation

of scavenging concentrate by HIMS

L9 A [T %%
- . 5 A % o . 20, %
i A A e wRe S0, s p P ET P Si0,  TFe  Si0,
Wik fE 63.68 / 331 0.172  0.070 SRR SRS
i . Bsfdvevantl 52.21 63.57 337 7279  12.94
ﬁgg MR 62.13 / 434 0.224  0.082 (FREERET 1+2)
2E 155/  -1.03 -0.052 -0.012 R e RS
oo 17.51 4479  9.07 1720  11.67
i ke 39.67 12.875 16.48 / / CREGERGT 1+2)
*ﬂsji@%% MO RT 28.75  2.317 23.90 / / Bk 69.72 58.85 480  89.98  24.61
Z{E 1092 10.558 -7.42 / / FEREL 7™ 10.31 17.10  35.43 3.87  26.85
Mok s 6347/ 337 0.163  0.068 LR R
55153 o o 19.97 14.03  33.07 6.15  48.54
glﬁﬂgﬁr MOE RS 55.56 / 8.15 0.370 0.129 (HRWEE R 1+2)
Z{H 7.91 /  -478 -0.207 -0.061 BE 30.28 15.08  33.88 10.02  75.39
— Mk E 28.89  1.752 23.15 / / 0 100.00 4559  13.61  100.00 100.00
A 17E TRV
LR BOERT  28.09  1.796 22.68 / /
ZH 0.80 -0.044 0.47 / /
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Fig.2  Flowchart with regrinding and re-separation process

for scavenging concentrate by HIMS
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