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Table 1 Result of chemical multi-element analysis of
magnetite rough concentrate
TFe S Sloz Can WO3 Sn Mo Bi A1203 CaO

38.19 4.51 20.99 12.78 0.08 0.12 0.003 0.05 3.24 4.78

1.2 NEBRTHT
MR KRS BE TR BE T AT, &5 R L& 2,
K2 SN AR RIEGITER

Table 2 Result of particle size analysis of magnetite coarse

concentrate
. FRE 1% iR/ Ye V(RS
Bi % /mm .
Al R TFe S TFe S
+0.15 11.73 100.00 19.51 1.21 5.99 3.15

—0.15+0.10  13.19 88.27 18.83 1.13 6.50 3.30
—-0.10+0.075  9.86  75.08 23.14 2.81 5.97 6.14
—0.075+0.045 20.45 6522 3439 6.22 1842 28.20
—0.045+0.030 11.63 4477 46.14 6.50 14.05 16.76
—0.030+0.025 5.50  33.14 49.89 6.14 7.18 7.49
—0.025+0.019  9.85 27.64 5656 5.62 1459 1227

—0.019 1779  17.79 5858 5.75 2729 22.68

At 100.00 38.19 4.51 100.00 100.00
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Fig.1 Test flow of desulfurization conditions in
reverse flotation
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Table 3 Desulfurization test results of demagnetization and
non demagnetization reverse flotation

A/ % [T /%
Fe S Fe S

SR AR TR %

mfngk 1375 56.01 27.46 20.17 83.72
Wit RBRAET 8625 3535 0.85 79.83 1628
507 100.00 38.19 4.51
BB 1811 5591 20.04 2645 79.76

100.00 100.00
AN AR 81.89  34.38 1.12 73.55  20.24

ey 100.00 3828 4.55 100.00 100.00
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Table 4 Desulfurization test results of grinding fineness
reverse flotation

RS> MERAERFERBERER
Table 5 Test results of desulfuration by reverse flotation with
sulfuric acid consumption

i/ % Al /%

TR R (gt ) =i AA TR 75/ %
i w=(gt) s ® e S Fe S

_ o AL/ Y% Bl 2 /%
0074 mm ow a0 755/
/% Fe S Fe S

B 1375 56.01 27.46 20.17 83.72
6522  MiREH 86.25 3535 0.85 79.83 16.28
507 100.00 38.19 4.51 100.00 100.00
EREE 1490 55.81 24.61 21.76 81.67
73.61  WiBREH 8510 35.14 097 7824 1833
4557 100.00 3822 449 100.00 100.00
B 1693 54.11 21.45 23.99 80.70
8527  JBRLREHT 83.07 3495 1.05 76.01 19.30
507 100.00 38.19 4.50 100.00 100.00
ERER 1934 5240 18.06 2652  77.10
94.56  MiGREN 80.66 34.82 1.29 7348 22.90
507 100.00 3822 4.53 100.00 100.00

B 16.40 5426 23.30 23.28 85.29
0 iR 83.60 35.07 0.79 76.72 14.71
257" 100.00 38.22 4.48 100.00 100.00
B 14.62 5524 26.46 21.16 84.83
500 iR 8538 3525 0.81 78.84 15.17
2507 100.00 38.17 4.56 100.00 100.00
B 1375 56.01 27.46 20.17 83.72
1000 RN 86.25 35.35 0.85 79.83 16.28
507 100.00 38.19 4.51 100.00 100.00
ERER 1122 57.50 28.84 16.90 72.39
1500 BB 88.78 35.74 1.39 83.10 27.61
2507 100.00 38.18 4.47 100.00 100.00
mfnek 1033 57.87 29.64 15.62 67.74
2000 RGBT 89.67 36.00 1.63 84.38 32.26
507 100.00 38.26 4.52 100.00 100.00
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Table 6 Test results of desulfuration by reverse flotation with
copper sulfate consumption

@zg@zﬂa{l SRR % AT Y% Bl /%
MEAgt™) Fe S Fe S

mEk 1297  56.10 27.62 19.02 79.43
150 BTN  87.03 3559 1.07 8098 20.57
507 100.00 3825 4.51 100.00 100.00
AR 1375 56.01 27.46 20.17 83.72
200 iRl 86.25 3535 0.85 79.83 16.28
587 100.00 38.19 4.51 100.00 100.00
B 1417 5620 2642 20.86 83.94
250 JRBRH 8583 3521 0.83 79.14 16.06
507 100.00 38.18 4.46 100.00 100.00
mEk 14.88 5619 2522 21.89 83.95
300 MiGRER 8512 35.06 0.84 78.11 16.05
587 100.00 3820 4.47 100.00 100.00
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Table 7 Test results of desulfuration by reverse flotation with
type and amount of collector

bomR Sl R
KEHE P=RAK 7E % ]
1 Fe S Fe S
(gt)
y ek 7.61 5731 2854 1142 4732
LR s =
300+2%100Hmm}%w 9239 36.63 2.62 88.58 52.68
487 100.00 3820 4.59 100.00 100.00
- ek 1231 56.86 27.14 1832 74.41
Tk .
300+2#?E,3100J1E@ﬁ)%ﬁ 87.69 35.59 131 81.68 25.59
48 100.00 3821 4.49 100.00 100.00
T2 mEk 14.65 5271 1832 20.18 5938
300+F i ERTEN 8535 3578 2.15  79.82  40.62
100 250 100.00 3826 4.52  100.00 100.00
; Mk 1935 5024 13.61 2544 5878
“'é» R X
T fo‘o% RN 80.65 3534 229 7456 4122
57 100.00 3822 4.48 100.00 100.00
T2 AR 13.75  56.01 2746 20.17 83.72
300+ J R AR ERT 86.25 3535 0.85  79.83  16.28
2k N
24100 487 100.00 38.19  4.51 100.00 100.00
2R ek 1031 5437 24.06 14.64 55.12

300+ TR 2B BiBHEN” 89.69 36.43 225 8536 44.88
2 .
#4100 5 100.00 3828 4.50 100.00 100.00

RSO AL E 0, SEEG UL W] 2, SEEG 45 AR
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Table 8 Test results of desulfuration by reverse flotation with
ratio of xanthate and ammonium butoxide

M T W H, R IR RS B b
BRECRAGF, HAHBG T 32+ T 5 B2 R
I, HHHELL 300 g/t+150 g/t K E .

2.6 YGRS EL 3 /R IFIE AR BB ARAY 200

[ T ) TR R RO 400 g/it, %
AT T R 2T B AR AR BRI R, S
g2 LW 8.

MR 8 WA, BEA LA ORI T S T
PRI LG AN T O, B R bk [ i R 0
W, AW REW A, SGEFHE, THEAYS
TR RZRCIE L 301 BONIE
2.7 FEIKREX R FERRIE RIS

WA e P R ) — AN SRR 2R,
AT 28 T LN T AL A A IR R e, SR A R A
%9,

MR 9 WA, BEAETFIEIREE RS, DR
W R R ST B AR R TR, T I A LA
40% N'H o
2.8 MBS B E X SR IR TR AR R

It Bt e R e R AT T A A RE AR B
AL IVERRE AT, 5 T N[ B AN R 0] P Ak

THEUG T e e e, % TICR/%
éﬁ?ﬁﬂtb ) Hﬂ'éfd\ f'L’%‘/A) Fe S
HEE 19.86 54.20 20.19 28.13 88.52

1:1 MRS 80.14 3431 0.65 71.87 11.48

4507 100.00 3826 4.53 100.00 100.00
mBLER 1672 55.03 22.82 24.10 85.55
2:1 iR 8328 34.80 0.77 75.90 14.45
597 100.00 38.18 4.46 100.00 100.00
ek 1375 56.01 27.46 20.17 83.72
3:1 RN 86.25 3535 0.85 79.83 16.28
407 100.00 38.19 4.51 100.00 100.00
ek 1231 56.41 27.72 18.19 75.49
4:1 BN 87.69 3561 126 81.81 2451
2507 100.00 38.17 4.52 100.00 100.00
FEBE 1125 5648 2831 16.62 69.84

5:1 JRBERY 88.75 3592 1.55 83.38 30.16
7 100.00 38.23 4.56 100.00 100.00
mBLER 9.84  57.20 28.93 14.73 63.26
6:1 iR 90.16 36.14 1.83 8527 36.74

@oy 100.00 38.21 4.50 100.00 100.00

T BIRIKERFIERRSLEESR
Table 9 Flotation concentration reverse flotation
desulfurization test results

A /% [T /%

Fe S Fe S

B 10.83  57.06 28.65 16.17  68.65

25 JiBRRY" 89.17 3592 1.59 83.83 31.35
257 100.00 38.21 4.52 100.00 100.00

EBER 12,09 56.74 2834 17.93 75.64

30 BN 8791 3571 126 82.07 2436
587 100.00 3825 4.53  100.00 100.00

LR 1311 56.13 28.16 1922  82.04

35 JEBRREYT  86.89 3559 093 80.78 17.96
4507 100.00 3828 4.50 100.00 100.00

mEBE 1375 56.01 27.46 20.17 83.72

40 Wit 8625 3535 0.85 79.83 16.28

FIEIRIE Y% =R P25 /%

B 100.00 38.19 4.51 100.00 100.00
HIRER 1448 5534 2551 2096 81.36
45 WAl 8552 3533 099 79.04 18.64

ey 100.00 38.23 4.54 100.00 100.00

MR 10 ATRA, BEAE A AR LG 0, RGNS
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Fig.2 Test process of regrind fineness conditions after
desulfurization
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Table 10 Test results of regrinding fineness magnetic
separation of desulfurization tailings

0037 e e AL/ % [ /%
/% Fe S Fe S
BN 58.61 5620 0.90 93.05 62.06
80 Ro 4139 595 078 695 37.94
4557 100.00 3540 0.85 100.00 100.00
BRSNS 5636 57.80 0.94 92.02 62.33
85 et 43.64 647 073 798 37.67
507 100.00 3540 0.85 100.00 100.00
PR 54.07  59.61 096 91.05 61.07
90 B 4593 690 0.72 895 3893
587 100.00 3540 0.85 100.00 100.00
BRXSHT 5256 60.85 0.99 9035 61.22
95 By 4744 720 0.69 9.65 38.78
7% 100.00 35.40 0.85 100.00 100.00

2555 B AL g/t
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Fig.3

Industrial application process flow of iron coarse concentrate quality improvement
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Table 11  Inspection indexes of industrial commissioning

process
N AN /% [/ %
FERAARR % Fe s Fe S
rE ek 1410 5547 2734 2046  84.54
o1 24.73 682  0.62 4.41 3.36
BRRED 4531 6046 097 71.66 9.64
A2 15.86 8.37 0.71 3.47 2.46
ey 100.00 3823 456  100.00  100.00

=12 BRIET SRR

Table 12 Production indexesof iron concentrate

Fif i) Fedihi {7 % S %
20194709 H 60.83 0.96
20194F10H 60.31 0.99
20194F11H 60.57 0.97
2019412 H 60.76 0.98
20204F03 H 60.42 0.96
20204204 H 60.54 0.99
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PURETE N R o, JC IR B T 28 IR 2 A 2 2
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B BEEEAT B BOE B ) T E AR, YRS S AT
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Experimental Study on Beneficiation of Coarse Concentrate from
Shizhuyuan Magnetite Mine

Long Bing, Xie Jiawen, Huang Weisheng, Xu Tao, Xu Daogang, Wu Jiangyueen
(Hunan Shizhuyuan Nonferrous Metals Co., Ltd., Chenzhou, Hunan, China)

Abstract: A small amount of magnetite is associated with the Shizhuyuan Tungsten Molybdenum Bismuth
Fluorite polymetallic ore, the total iron grade is 7.15%, the iron grade in the magnetite is 1.68%, which is
23.50% of the total iron. “Shizhuyuan method” is used in the whole beneficiation process of the tungsten-
molybdenum-bismuth-fluorite polymetallic ore, in which the magnetite is preferentially removed by medium
magnetic separation before recovering tungsten, molybdenum, bismuth, fluorite and other useful minerals, in
order to avoid the interference of magnetite to the subsequent separation operation, the coarse magnetite
concentrate is produced. In order to further improve the comprehensive utilization rate of mineral resources
and excavate the new economic growth point of the mining enterprises, it is decided to carry out the
experimental study on beneficiation of coarse concentrate of magnetite ore. Through the study on the
properties of the magnetite coarse concentrate, it is found that the magnetite coarse concentrate has fine
particle size distribution and high magnetic sulfur content. In order to improve the quality of magnetite
concentrate, the grade of iron in magnetite concentrate must be raised, and the sulfur content in magnetite
concentrate must be reduced. To raise the iron grade of magnetite concentrate, fine grinding method is used
to separate magnetite from its monomer, and then the iron grade of magnetite concentrate can be raised by
weak magnetic separation, while to reduce the sulfur content of magnetite concentrate, reverse flotation is
generally used to remove sulfur, it is necessary to find out the process flow and parameters of reverse
flotation desulfurization suitable to the property of the ore in order to ensure the efficient removal of
magnetic sulfur from magnetite ore. After the systematic experimental study on beneficiation, it is
determined that the final magnetite concentrate quality can be greatly improved by first demagnetizing, then
by reverse flotation, and then by stage grinding. When the magnetite rough concentrate grade TFe 38.19%
and S 4.51% , the final magnetite concentrate grade TFe 60.85% , S 0.99% and iron recovery 72.13% can be
obtained. The process has been applied in the field, and good results have been achieved by optimizing the
configuration of the field flow structure.

Keywords: Magnetite; Fine particle size; High magnetic sulfur; Demagnetization; Reverse flotation;
Grinding
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