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Experimental Study on Efficient Separation of Magnetite and Pyrrhotite to Reduce Tin Loss in Dulong Mining Area
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Abstract: The main components of iron concentrate produced by Hualian Zinc Indium Concentrator are magnetite and pyrrhotite,
There are some problems such as excessive sulfur content, poor quality, low sales price and high loss rate of tin metal in this
iron concentrate. The efficient separation of pyrrhotite and magnetite was realized by the process of iron rough concentrate+
low-intensity magnetic separation+ pre-demagnetization+ grading regrinding+ pre-demagnetization+flotation desulfurization+
magnetic separation. Finally, a high-quality iron concentrate with iron grade of 66.62% and sulfur content of 0.65% was
obtained, and a high-iron sulfur concentrate with sulfur content of 25.61% , sulfur recovery rate of 96.06% and iron content of
59.52% was produced. At the same time, the loss rate of tin in iron concentrate was reduced, and a sulfur ore with a tin
enrichment ratio of 3.69 times was produced, thereby reducing the loss of tin metal.
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Table 1 Multielement analysis results of raw ore, iron coarse concentrate and iron concentrate %
] Zn Cu Sn Fe S As Ag” In”* Pb MgO
S 3.150 0.128 0.205 22.25 7.25 0.586 17.85 33.68 0.058 7.650
BALKS 9 0.354 0.078 0.210 56.35 11.19 0.092 15.86 19.77 0.020 1.694
B 0.238 0.062 0.220 61.66 10.09 0.027 11.22 17.52 0.028 1.475
LN g/t
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S EER 22.25 % s BT &8 0.21% , &

R3 HKBTHESWER

Table 3 Particle size analysis results of iron concentrate

11.19% s B B b 25 8 0.22% , B 3% 10.09% T L L. L

0 on e h on e I
JEJEEH‘{TF;R{%E[%E@E*O +0.074 24.78 0.286 51.00 8.12 31.62 20.94 21.51
£2 EFHSNZYESHER —0.074~-+0.038 32.10 0.221 63.06 9.09 31.65 33.54 31.20
—0.038 43.11 0.191 63.73 10.26 36.73 45.52 47.29
Table 2 Chemical phase analysis results of iron in raw ore %} N 100.00 0.224 60.36  9.35 100.00 100.00 100.00
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Fig.1 Results of grinding fineness test for

coarse iron concentrate
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Table 4 Test results of magnetic field strength and demagnetization for coarse iron concentrate

WM WRIE /O FER AR PR/ % it/ LS
Sn Fe S Sn Fe S
A 2 000 BAE 96.12 0.241 57.580 12.860 85.86 98.16 96.33
By 3.88 0.984 26.760 12.130 14.14 1.84 3.67
&1t 100.00 0.270 56.385 12.832 100.00 100.00 100.00
3000 C 96.93 0.225  56.040 13.060 89.83 98.52 97.04
R 3.07 0.806 26.650 12.610 10.17 1.48 2.96
it 100.00 0.243 55.140 13.050 100.00 100.00 100.00
3600 BRE 96.59 0.246 54790 13.120 89.35 98.47 97.38
By 3.41 0.830 24.090 9.980 10.65 1.53 2.62
&1t 100.00 0.266 53.740 13.010 100.00 100.00 100.00
"""" BE#E 2000 e s7.61 0189 59.480  13.640 6241 9583 933
By 12.39 0.805 18.300 6.930 37.59 4.17 6.70
&1t 100.00 0.265 54.380 12.810 100.00 100.00 100.00
3000 S U 88.62 0191 61730 14470 63.19 96.36 91.61
By 11.38 0.867 18.160 6.420 36.81 3.64 5.39
it 100.00 0.268 56.770 13.550 100.00 100.00 100.00
3600 P 9042 0188  60.370 14.280 68.26 97.09 95.76
By 9.58 0.825 17.080 5.960 31.74 2.91 4.24
&1t 100.00 0.249 56.220 13.480 100.00 100.00 100.00
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Fig.2 Results of grinding fineness test of iron concentrate
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Table 5 Test results of magnetic field strength and demagnetization for iron concentrate
(= Ve ) %L
RE KM /O REAR  PR/% . /0 . LS
Sn Fe S Sn Fe S
ENIR3 2 000 iy 88.20 0.234 61.02 13.380 76.58 96.35 95.24
B 11.80 0.535 17.29 5.000 23.42 3.65 4.76
it 100.00 0.270 55.86 12.390 100.00 100.00 100.00
T3000 wy 86.98 0.246 59.81 13.170 7463 95.86 94,49
B 13.02 0.559 17.25 5.130 25.37 4.14 5.51
At 100.00 0.287 54.27 12.124 100.00 100.00 100.00
3600 T 89.67 0.270 5940 | 13.220 82.72 96.95 96.37
B 10.33 0.490 16.23 4.320 17.28 3.05 3.63
&t 100.00 0.293 54.94 12.300 100.00 100.00 100.00
"""" Wiws 2000  k®79.67  0.195  63.03  13.410  55.25  94.32  93.04
==X0n 20.33 0.619 14.89 3.930 44.75 5.68 6.96
At 100.00 0.281 53.25 11.483 100.00 100.0 100.00
3000 wy 81.88 0.193 64.93 13.870 5772 95.08 93.85
Ry 18.12 0.639 15.20 4.110 12.28 4.92 6.15
At 100.00 0.274 55.92 12.102 100.00 100.00 100.00
3600 »y 82.60 0.220 64.21 13.480 63.78 95.91 93.94
=28 17.40 0.593 13.01 4.130 36.22 4.09 6.06
&t 100.00 0.285 55.30 11.850 100.00 100.00 100.00
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JE Ja e B AR R B B R B R L X-43 DL R
ANE A FS FF J 36 46 7 Fp 2R IR Rl 5, ok ] — K
FHLE | A 36— R 6 1) T 2 R R X A 7 R AT
A . R P4 R A R 200 g/, TEAR R FS 1
FHAE A 4 000 g/, B 27 WA &~ 40 g/t H
TE— W WCR B 50 g/t R 27 A T4l
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Table 6 Test results of different types of activator
?ﬁé@l}ft}:;}g& - P : Fh AL/ % mlk %/ %
i/ (g/v) Sn Fe S Sn Fe S
H,S0, .5 000 ML 24.53 0.169 56.69 23.86 18.24 23.52 62.08
AT 67.20 0.239 62.06 3.66 70.66 70.53 26.09
ait 100.00 0.230 59.13 9.43 100.00 100.00 100.00
©CuSO,.300 BOHLK S 29.25 0.183 55.78 21.89 2357 28.02 68.07
PR 63.59 0.241 60.90 3.54 67.46 66.49 23.93
ait 100.00 0.230 58.24 9.41 100.00 100.00 100.00
""""" X-43.300  BoM®" 22551 o.164  58.02 2612 1581 2141  56.55
HORE RS 65.60 0.266 62.69 3.60 74.74 67.42 22.71
&1 100.00 0.230 58.91 9.64 100.00 100.00 100.00
""""" FS.4 000 GOHUKS®T 3440 0.194  56.77 2410  28.94  33.18  86.15
it 58.79 0.241 62.06 75.00 61.45 62.00 4.58
it 100.00 0.230 58.84 9.62 100.00 100.00 100.00
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Fig.6 Results of pre-graded grinding fineness test
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Table 7 The results of closed circuit test of pre-grading,

regrinding and flotation desulfurization

AL/ Y R/ 4

[=] 2% /0
Tl TR/ A — Fe S Sn Fe S

BKiH 38.14 0.141 59.52  25.61 3278 36.12 96.06
BhAT 4 1,96 0.595 12,50 0.59 7.14  0.39  0.11
BROREARS BT 59.90  0.164  66.62  0.65  60.08 63.49  3.83

41t 100.00 0.164 62.85 10.17 100.00 100.00 100.00
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