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Abstract: Aiming at the characteristics of low iron grade, fine distribution size of magnetite and complex
relationship with gangue minerals of a refractory iron ore in Qinghai province, the technological process
of dry throw-stage grinding and stage magnetic separation was adopted for experimental study. The main
feature of this technological process is that a large amount of tailings can be discarded during dry throw-
stage grinding and the subsequent grinding operation can greatly reduce the grinding amount. The results
show that after four stages of grinding, iron concentrate containing TFe grade of 64.10% and TFe recov-
ery rate of 70.45% can be obtained when the final grinding fineness of —0.025 mm is 95.15%. The recov-
ery of the low-grade refractory iron ore is better realized. At the same time, it is analyzed that a small part
of magnetite in the iron concentrate of the fourth section is mainly produced as iron-poor auxiliaries, and
its composition is the main reason that it is difficult to further improve the grade of iron concentrate.

Key words: low-grade iron ore, embedding granularity, dry discarding tailings, stage grinding and stage
magnetic separation, reverse flotation
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Table 1 Results of chemical multi-element analysis of run-of-mine %
TFe FeO  Fe,0; Ni Cr,0, Si0, ALO, CaO  MgO p S PR TFe/FeO  BRMEREL
13.44 4.94 13.41 0.26 0.70 33.35 0.55 0.62 33.36 0.005 0.024 12.67 2.72 1.00
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Table 2 Results of iron chemical phase analysis %
B AR WRn ik 58 TR /3N DINCIZDE/R ML S B ek AL ek FERRER Pk &t
& 9.75 1.22 1.06 0.31 0.02 1.08 13.44
FANiiES 72.54 9.08 7.89 231 0.15 8.04 100.00
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Table 3 Main mineral content of ore %
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Table 4 The distribution size of magnetite

AL 94 /mm Vi B3 % % /mm ST % E R

=+0.59 12.88 12.88 —0.074 ~ +0.052 7.48 78.58
-0.59 ~+0.42 6.11 18.99 —0.052 ~ +0.037 7.66 86.24
-0.42 ~+0.30 7.32 26.31 —0.037 ~ +0.026 5.86 92.10
—0.30 ~+0.21 9.66 35.97 —0.026 ~ +0.019 3.35 95.45
-0.21 ~+0.15 11.64 47.61 —0.019 ~+0.013 1.69 97.14
—0.15 ~+0.105 12.41 60.02 —0.013 ~+0.010 1.48 98.62
—=0.105 ~+0.074 11.08 71.10 <-0.010 1.38 100.00
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Fig. 1 Test principle flow-chart
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Fig. 2 The flow-chart of dry throw separation test

&5 TSR
Table 5 Results of dry throw separation test

f /% [ /%
TFe MFe TFe MFe

KiZ/mm  FPERATR TR

THRET™ 7826 1590 12.08 92.59  97.01
-6 THEH 2174 458 134 741 2.99
A 100.00 13.44 9.75 100.00 100.00

THKE®™ 8432 1450 11.10 90.96  96.04
-12 THEH 1568 775 246  9.04 3.96
A 100.00 13.44 9.75 100.00 100.00
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Fig. 3 The condition test flow-chart of the first/second
stage grinding and low intensity magnetic separa-
tion
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Fig. 4 Fineness test results of the first stage grinding
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Fig. 5 Results of the first stage magnetic field strength test
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Fig. 6 Fineness test results of the second stage grinding
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Fig. 7 Results of the second stage magnetic field strength
test
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Fig.8 The conditiontest flow-chart of the third/fourth
stage grinding-low intensity magnetic separation
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Fig. 9 Fineness test results of the third stage grinding
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Fig. 10 Results of the third magnetic field strength test
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Fig. 11 Fineness test results of the fourth stage grinding
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Fig. 12 Results of the fourth magnetic field strength test
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Table 6 Reverse flotation test results

i@?ﬁ% TR AR gﬁ% TFefti /% éﬂ;@%
TREEREET 7425 64.57 74.79

100 VFEED 2575 62.74 25.21

B 100.00 64.10 100.00

ST 50.64 64.73 51.14

RA-715 200 VFERET 4936 63.45 48.86
B 100.00 64.10 100.00

TEREREET 3322 64.84 33.60

400 HFIERER 66.78 63.73 66.40

B 100.00 64.10 100.00

RS 68.48 64.61 69.02

100 LR 3152 62.99 30.98

oy 100.00 64.10 100.00

TREERTET  48.58 64.79 49.10

+Zh 200 FEEEET 5142 63.45 50.90
B 100.00 64.10 100.00

FERET 29.68 64.92 30.06

400 FERDT 7032 63.75 69.94

B 100.00 64.10 100.00
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Table 7 Results of chemical multielement analysis of iron
concentrate of the fourth stage %
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Fig. 13 Microvein magnetite (M, brown gray white) inter-
calated with chromium spinel to form an ex-
tremely poor synthetical body of iron
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Fe CaO MgO SiO, ALO, S P Cr Mn Ni
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Table 8 Dissociation degree of magnetite in the fourth

Table 9 Test results of the whole process %
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