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Experimental Study on Beneficiation of a Foreign High-Sulfur Hematite-Limonite Ore
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Abstract: A foreign high-sulfur hematite-limonite ore contains 5.68% of sulfur and 45.95% of iron. Iron mainly occurs in

hematite-limonite, and sulfur mainly exists in the form of sulfide. In order to rationally develop and utilize the ore, based on the

study of the properties of the raw ore, the process flow of grinding-flotation sulfur separation-high intensity magnetic

separation of iron was tested. Under the condition of grinding fineness of — 0.074 mm accounting for 80%, the sulfur

concentrate with sulfur grade of 41.31% and sulfur recovery of 69.74% was obtained, and the iron concentrate with iron grade

of 60.84% and iron recovery of 76.92% was obtained. The sulfur content of iron concentrate meets the requirements of quality

standards, and the comprehensive recovery and utilization of high-sulfur hematite-limonite ore resources are realized.
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Table 1 Results of chemical multielement analysis of raw ore
%
Fe S SiO2 Al; O3 CaO MgO K, O
45.950 5.680 3.020 5.150 3.920 0.274 0.429
Naz O P CuO ZnO MnO TiO: V205
0.067 0.919 0.014  <C€0.005 0.086 0.123 0.263

®2 BRySUHESITER

Table 2 Analysis results of the iron phase of raw ore %

/L it S3 i 26
WGk 0.35 0.76
ik 3.45 7.51
piN o/ 35.06 76.30
kT 3.04 6.62
Tk R 2k 1.95 4.24
il B k- 2.10 4.57

ait 45.95 100.00
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Table 3  Analysis results of the sulfur phase of raw ore %

T AR ok TIES

T Z i 4.32 76.14

Wit R #h 2 i 1.35 23.72

AR 0.01 0.14

#it 5.68 100.00

x4 UAEBHER
Table 4 Results of sieve analyses of the ores
FLH/mm PR/ % ‘Lﬁjﬁ/% ?ﬁﬁ%ﬁ/%
Fe S Fe S

>1.5 3.96 46.32 3.67 4.00 2.59
1.0~1.5 9.35 52.78 4.58 10.76 7.62
0.8~1.0 10.65 44.15 5.09 10.25 9.65
0.5~0.8 21.11 50.94 7.44 23.44 27.96
0.3~0.5 11.65 38.60 7.59 9.80 15.74
0.15~0.3 7.32 44.76 5.68 7.14 7.40
0.1~0.15 8.22 40.09 4.15 7.18 6.07
0.074~0.1 7.11 46.29 3.92 7.18 4.96
0.038~0.074 7.52 43.64 4.56 7.15 6.10
0.01~0.038 8.41 48.65 5.80 8.92 8.68
<20.01 4.70 40.67 3.86 4.17 3.23
&t 100.00 45.87 5.62 100.00  100.00
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Fig.1 Flow chart of flotation before magnetic separation
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Table 5 Test results of different processes

. % IR %
Tz TR TR/ % S e S e

SEVERWE WK 13.42 2812  43.26  66.87  12.67
HAE 57.66 0.65  53.84 6.64  67.73
By 28.92 517  31.06  26.49  19.60
JEH 100,00 5.64  45.83  100.00 100.00

ERERIE WM 5.57  30.65  38.53 3103 4.67
AW 60.58  1.32 56.62 14.53  74.71
2 33.85 8.85  27.97 54.44  20.62

JEa 100.00 5.50 45.91  100.00 100.00
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Fig.3 Results of grinding fineness test
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Fig.4 Results of pulp pH test
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Fig.5 Test results of the dosage of ethyl xanthate
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Fig.6 Test results of the dosage of foaming agent

o 6 ATl 7 HA A5 PE AN BOR R BT L B
AL Y 7R P ol P 0 1 BRURS A A 4 i 02 AR T
B TSR e T Jm B AR . e RA Bl IR B 70 g/t
F RS A7 iy m B [0 A0 38 e iy EL AL i 2 365 s TR
Tl 5 ML A P B FH 4 70 g/t

2.4 EEHESKIRIE
2.4.1 SRR 1R R 56

Xt I 0 G AL R A R AT o 1 R R T — M

Fig.7 Test results of high magnetic roughing
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Fig.8 Test results of intense magnetic selection
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Fig.9 Process flow of sulfur selection by flotation and
iron selection by high intensity magnetic separation
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Table 6 Results of the whole process test

A T i/ % |l R/ %
Fe S Fe
AE 9.17 41.31 36.26 69.74 7.30
BAE 57.62 0.45 60.84 4.77 76.92
R 33.21 4.17 21.66 25.49 15.78
it 100.00 5.43 45.57 100.00  100.00
3 B

(1) EANE R AR A & R 45.95%,
Y Ko R AR R, R 76,30 %6, R DL 3R Bk
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