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Beneficiation Technology for Amphibole Type Magnetite Ore in Yuanjiacun

LUO Liangfer
(Changsha Research Institute of Mining & Metallurgy Co. Ltd. , Changsha 410012, China)

Abstract: The refractory amphibole type magnetite in Yuanjiacun iron ore deposit has the charac-
teristics of high content of iron — bearing silicate, complex mineral composition, and extremely fine
dissemination sizes. Based on process mineralogy study, the purpose of reducing the cost of grind-
ing was achieved through the process of preconcentration (early loss) and reverse flotation or elutri-
ation magnetic separation of the low intensity magnetic separation ( LIMS) concentrate to obtain
most of the high — grade iron concentrate under relatively coarse grain conditions. Finally, the ore
dressing process suitable for amphibole type magnetite ore in yuanjiacun was developed, which con-
tained a wet preconcentration of —3 mm grains, two stages of grinding, four times of low intensity
magnelic separation, a reverse f{lotation, and a regrinding of flotation tailings with the LIMS. With
this process, an iron concentrate with a yield of 29.42% , a TFe grade of 68.18% , and a TFe re-
covery of 66.55% could be obtained. This study solves the problem of the economic exploitation
and utilization of the amphibole type magnetite ore in Yuanjiacun.
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Table 1  Analysis results of chemical composition in raw ore
A TFe FeO Fe,0, SiO, TiO, Al,O, CaO MgO

i 30.13 10.27 31.63 46.85 0.16 2.15 2.29 2.47
ZHp MnO Na,0O K,0 P,0; S C Bk
& 0.071 0.10 0.17 0.15 0.10 0.75 3.55
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Table 2 Analysis results of chemical phase of iron in raw ore
B REERD™ ABR AN oA (1) Bk BRIk BRACY) BERRR 2t
B BB B b B B
Glma 20.38  1.31 3.3 1.05 0.07 4.02 30.13
A% 67.64  4.35 10.95  3.49 0.23 13.34 100.00
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Table 3  Contents of the main minerals in raw ore

N e FBRE RS B N
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Table 4 Dissemination sizes of iron mineral in raw ore

kg —0.42 -0.21 -0.15 -0.105-0.075-0.052-0.038
/mm +0.21 +0.15 +0.105+0.075 +0.052 +0.038 + 0. 026

434 10.73 14.45 18.16 16.38 16.47 10.94 6.46 6.42
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Table 5 Main test equipment and reagents
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Table 6  Preconcentration results of raw ore

o 7 mn L KW
wrtt "L ey W s
-70 mm F3x 79.62 29.98 18.63 32.88 87.33
-12 mm Fx, 80.53 30.07 16.66 33.32 89.21
-6 mm T, 80.00 29.86 15.81 33.38 89.41
-3 mm T, 81.52 29.97 14.46 33.48 91.09
-12 mm X, 80.93 30.02 13.21 33.39 91.61
-6 mm EX, 80.59 30.05 12.40 34.25 91.85
-3 mmBRX 79.83 30.14 12.27 34.66 91.79
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Table 7 LIMS test results of preconcentration concentrate
with different grinding fineness

BOAE i

(-0.0Pmm e Ty ) *%4;%
S L2/ =<t 1

55 64.36 34.39 14.11 45.62 85.38

65 62.48 34.45 14.17 46.63 84.57

75 60.23 34.41 14.22 47.74 83.57

85 56.33 34.44 14.23 50.11 81.95
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Table 8 LIMS test results of LIMS — concentrate with different
regrinding fineness

A Hiw Sz K
(-0.025 mm hb) R g gy g BOE
67.8 76.45 50.11 16.03 60.61 92.47

84.9 71.75 50.11 16.11 63.50 90.92

91.0 70.41 50.11 16.23 64.35 90.42

93.9 68.63 50.11 16.31 65.56 89.79
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Table 9 Results of closed circuit reverse flotation tests
of LIMS - concentrate

i D Hioy
A LN B Gt HES
76.27 60.09 33.54 68.34 86.76
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Table 10 LIMS test results of reground flotation tailings
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L% 3
lﬁgld‘{tl: $/% é{ﬁ\ﬁf Eﬁf *%EL q&zﬁ/%

HLE 139,26 kA/m;
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Table 11 Results of elutriation magnetic separation of LIMS —
concentrate with different rising water velocities
BTk, KR i i/ % K™ [m]
(m-s™") /% gy RBEP KI5 COR/%
0.028 3 93.65 60.50 26.43 62.81 97.23
0.038 9 83.30 60.50 36.21 65.37 90. 00
0.044 2 54.23  60.50 53.96 66.02 59.18
0.047 5 21.70  60.50 59.99 62.34 22.36
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Table 12 Process test results
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Fig. 1  Flowsheet of final recommend process
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