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Efficient Beneficiation Technology for Mixed Iron Ores
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Abstract; Based on beneficiation tests of a low-to-medium grade magnetite-hematite ore, a combined processing
technique was developed, consisting of high-pressure roller grinding, preconcentration with low-intensity magnetic
separator, staged grinding - staged separation and magnetic elutriation of preliminary concentrate, and high-intensity
magnetic separation and gravity separation of preconcentration tailings. It is shown that the preliminary concentrate from
preconcentration process is subjected to staged grinding and staged separation, followed by magnetic elutriation, resulting
in a magnetite concentrate grading 70.57% TFe at 67.25% recovery, with total content of SiO, and Al,O; less than 3%. The
tailings from preconcentration then go to flat-ring high-intensity magnetic separator followed by gravity separator, generating
hematite grading 63.52% TFe at 16.61% recovery. The recovery from the whole process is totally 83.86%.

Key words: mixed iron ore; high-pressure roller grinding; low-intensity magnetic separation; preconcentration; staged
grinding and staged separation; magnetic elutriation; high-intensity magnetic separation; gravity separation; magnetite ;
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Table 1 ~ Multi-elemental analysis of raw ore %
TFe FeO Ff’z 03 Sioz Alz 03 Ca0 MgO
35.20 12.83 36.03 41.54 2.21 0.98 1.98
MnO Na, O K,0 P S C P
0.062 0.16 0.38 0.048 0.069 0.053 0.36
®2 BRUSKYEIWER
Table 2 Analysis of iron phase in raw ore
PRI (PR /% G/ %
373N 23.15 65.76
o () BT H B 9.79 27.81
TRAR L Bk 0.05 0.14
ey ik 0.05 0.15
ERREL Pk 2.16 6.14
ait 35.20 100.00
®3 RUEETHAEN(RESH)
Table 3 Main mineral compositions of raw ore %
Wgn AR(E) B wmEkT A% KA s A WA
32.85 14.82 0.12 3493 1.68 3.46 0.80 4.92
sgleq ARG g4 A WA BERA aia FHAl
3.62 1.05 0.60 0.27 045 0.26 007 0.10
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Table 4  Particle size analysis of main iron minerals in raw ore

o in TRER/ %
FiFE/mm o TR
+1.17 1.82 2.76
-1.17+0.83 3.56 4.23
-0.83+0.59 7.82 8.32
-0.59+0.42 13.38 12.60
-0.42+0.30 14.36 14.08
-0.30+0.21 16.89 16.42
-0.21+0.15 12.78 13.15
-0.15+0.105 9.56 9.85
-0.105+0.075 6.72 5.72
-0.075+0.052 4.01 3.68
-0.052+0.037 3.08 3.12
-0.037+0.026 2.17 2.25
-0.026+0.019 1.59 1.98
-0.019+0.013 1.07 0.91
-0.013+0.010 0.62 0.52
-0.010 0.57 0.41
A 100.00 100.00
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Fig.1 Basic flowchart of test
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Table 5 Effect of magnetic field strength of LIMS

on preconcentration

) [ AL/ % [T/ %

HHREL/T 2R TR e mFe TFe mFe
WH 62.06 46.10  38.03  79.99  98.97

0.15 B 37.94 18.86 0.65  20.01 1.03
255" 100.00 3577  23.85 100.00  100.00

W 62.70 46.01  38.00 80.85  99.63

0.20 BF 37.30 18.32 0.24  19.15 0.37
75 100.00 35.68  23.92 100.00 100.00

WH 80.82 4156  29.42  94.07  99.90

0.30 v 19.18 11.04 0.12 5.93 0.10
5% 100.00 35.70  23.80 100.00  100.00

WH 81.50 4098  28.89 9444  99.91

0.40 v 18.50 10.62 0.11 5.56 0.09
4557 100.00 3536 23.56 100.00 100.00

WH 82.87 40.79  28.49 9535  99.93

0.50 By 17.13 9.63 0.10 4.65 0.07
2% 100.00 3545  23.63 100.00 100.00
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Fig.3 Effect of magnetic field strength on LIMS
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Fig.2 Effect of one-stage grinding fineness on LIMS
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Fig.4 Effect of two-stage grinding fineness on LIMS
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Table 6 Test results of magnetic elutriation of roughing concentrate

from two-stage LIMS

e TR % TFe fifii/%  TFe VRV [EIIC 3/ %
it 98.31 70.57 99.30
By 1.69 28.98 0.70
YN 100.00 69.87 100.00
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Table 7 Particle size analysis of preconcentration tailings

R/ mm PR/ % TFe fihfii/ % GIARR/ %
+2 7.93 19.10 7.77
-2+1 9.20 19.16 9.04
-1+0.5 8.68 19.35 8.61
-0.5+0.3 8.52 22.57 9.86
-0.3+0.15 18.08 21.89 20.30
-0.15+0.075 20.58 20.75 21.91
-0.075 27.01 16.24 22.51
ait 100.00 19.49 100.00

ZBE T WSS T R AT Fh DR S ik 15 BE AR, A 2R
LRI A R R0 B o R AR 2 5 B T R
BEXS FIEE RO HEAT 1 BRATHORLEE (i L7 i AT A 5

WEVETR £ B R 08 B A5 A e . e i 4
FRXT LY, B 5 K FH 0.3 mm B 075 3647 0 556 05 4, 07
b B BE R 2 -0.075 mm KRS 40% )5 5% T
i M — Bt SSRGS T AT SR G, SR LIRS B4
R AR 1 , AR TR AT IR ()
BRET T2 AR R 5 iR 45 R W3 8,

e A

TS| 97 43

+0.3 mmf -0.3 mm

JER ¢ -0.075 mm5 40%

— B AT

SEER/ L3R SR %
12T/14T

Y
SR L SRS

R TB R | A3 TR | 495%

A J A A
AT FIEASE T EILIAAEST  EkIRE
5 FERY EWTR(18) %KY TZRE
Fig.5 Flowchart for recovering hematite (limonite)

from preconcentration tailings
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Table 8 Test results of recovering hematite ( limonite )

from preconcentration tailings

T2 AR AE"%/ % TFe fihi/% AR/ %
Gisu 10N 15.04 63.52 55.37
Gib . puda s 10.12 33.38 19.58
B minseRe 8.40 2131 10.38
9%55%15'; WRFHERY  16.75 10.16 9.86
TR IE AT 49.69 1.67 4.81
5" 100.00 7.25 100.00
Gisusivon 13.55 63.86 50.16
WM ET 7.47 34.38 14.89
ﬁfﬁﬁzﬂi\i HIR AT 7.06 19.79 8.10
L4 EREBERES 1216 9.01 6.34
SR R 59.76 5.92 20.51
250" 100.00 17.25 100.00

SR FH T B8 35 - SR e TR A —#— A — ik, ]
FAFEM 2R 15.04% [ TFe fhOL 63.52% A B
55.37% W75 (H8) BRAF ™ 5 SR FH 7 20 5 1 30k - R e 88
— K —HE 5, "R E =R 13.55%  TFe i
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Table 9  Test results of recommended process

PR A TR FER/ % TFe fh3i/ % [/ %
SREERG A 33.55 70.57 67.25
Gisiivi 17 9.20 63.52 16.61
H NG 6.19 33.38 5.87
Eigrtiabry P08 5.14 21.31 3.11
EREHERE 10.25 10.16 2.96
Stk e A 5.27 18.36 2.75
TR R 30.40 1.67 1.45
A0 100.00 35.20 100.00
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