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Research on Process Mineralogy and Mineral Processing of a High Phosphorus and
High Iron Manganese Ore in Yunnan
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Abstract: In order to fully understand the ore properties of a manganese ore in Yunnan province and
formulate a reasonable separation process. the process mineralogy of the manganese ore was studied by
chemical analysis method, refection polarizing microscope ( PMR POL), X-ray diffraction (XRD),
analysis type scanning electron microscope (SEM). and electron microprobe analysis (EMPA). On this
basis, the research of manganese ore beneficiation technology was carried out. The results showed that the
technological type of this ore belongs to high phosphorus and high iron manganese ore and the grade of
manganese ore was Mn 14.77%, TFe 9.39%, P 0.20%, P/Mn=0.0135, Mn/TFe=1.57. Manganese
mainly existed in the form of independent mineral pyrolusite, with a small amount in the form of

spessartite; Iron mainly existed in the form of independent mineral limonite; The harmful element
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phosphorus occurred mainly in the form of isomorphism or absorption in pyrolusite, spessartite and

limonite, and partly in the form of inclusion in quartz and other minerals. The main gangue minerals were

quartz, sericite and chlorite. Pyrolusite, spessartite, limonite and quartz were closely connected, and the

intercalation relationship was complicated. The results of experimental on mineral processing of the

manganese ore showed that manganese concentrate grade of 29.52%, recovery of 79.37% and P/Mn=

0. 088 was achieved through the high gradient magnetic separation process, which was once roughing and

once cleaning to the rough concentrate. The research provides technical basis for the development and

utilization of manganese minerals in this area, and also provides technical reference for the development and

utilization of similar manganese mineral resources.

Key words: pyrolusite; limonite; spessartite; process mineralogy; high intensity magnetic separation
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Table 1 Multi-element analysis results of raw ore /%
w4 Mn TFe P SiO, MgO Ca0 Al Oy Na,O K, 0O
Hh 14.77 9.39 0. 20 50. 35 0. 41 0.16 4.91 0. 04 1. 31

JEA T Mn i Mn 14. 77%, & TFe 9.39% .
P 0.20% . H A % 4r 3 2k SiO, . AL O, #1 K, O,
P/Mn=0.0135>>0. 006, Mn/TFe=1.57, J& T & #
EERERT

2.2 RyMYT AR

Gt EZn Z ot 0 a0 BB >
Mr X-S Lok B AT S 0 A i TR AT A AN D E A
Sy BT RERE ST 15 B A AR ) AR SR LR 2.

R2 BUTHEANSTER

Table 2 Mineral composition analysis results of raw ore /%
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Fig. 1 Dissemination characteristics of pyrolusite
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Fig. 5 Dissemination characteristics of spessartite

Bt FRE KIALLAISL O JCOHD, by &
W9V, B A IR S A s R kR
G3 A ER AT 58 1) 43 A ORLE<Z0. 05 mm,

2.5 REW BB BFRSM

YRR AR HE AT B IR (I 6) L 43

Mres R 3. M FERE T 45 R WoR B &

% 100 um

15.0KV COMPO NOR

()FKERAT | BB 8 Y R bR 14

JEOL 3/20/2014
WD 11.3mm 08:13:02

MnO ¥ 2 97.046%, & PO, F ¥ 1{E N
0. 249 % . & & & (AL 9, P, Os FESER 0T
FET IR G008 XL o vk o Y Sk O vk R BR .
WERE & FeO 83.7% ~93. 7%, & & A5, JE N
RS EA S HAL TR & GBS T POs 7E
0.96% ~3.67% . R KT BN IMSLT Y .

)

WD 11.3mm 08:08:02

4 100 pwm

15.0kV COMPO NOR

(DGR R BT HUST IR

3/20/2014

B 6 W BERT B TR S TE

Fig. 6 Electron probe analytical spectrum of pyrolusite and limonite
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Table 3 Electron probe analysis results of pyrolusite and limonite /%

=8 SiO, P,0; AL Oy TiO: FeO Cr2 05 MnO Y4 R

1 3.630 0. 965 0. 373 0.015 93.561 0.038 1.419

2 5.049 1. 303 0.507 0 92. 285 0.092 0.763 W

3 7.892 3.673 3.772 0.471 83.725 0.120 0. 347

6 0. 291 0. 350 1.317 0 0.115 0.931 96. 995

7 0. 200 0.170 1. 111 0 0.175 0. 049 98. 295

8 0.234 0. 079 0.611 0 0.729 0.085 98. 262 W

9 0. 108 0. 566 1.233 0 0. 155 0.010 97.929

10 0.152 0. 080 4.968 0.072 0. 868 0.109 93.751
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Table 4 Occurrence state of Mn . Fe P /%
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Table 5 Comparative results of three manganese selection processes /%
wER T 77 i 4 R Mn # i Mn [i] g 3
1o 0 JBE iR, 1% [T 30. 54 74.17
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Fig. 7 Flowsheet of grinding fineness tests
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Fig. 8 Effects of grinding fineness on the indexes of manganic concentrate
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Table 6 Test results of the whole process of high gradient high intensity magnetic separation /%

IR K Mn i Mn [&] i %
N 44. 23 29.52 79. 37
i 3.33 11. 06 5.97
Ry 52. 44 4. 07 14. 66
jrgon 100. 0 14. 54 100. 0
R HRBRTSTEINER
Table 7 Multi-element analysis results of manganic concerntrate /%
5y Mn P TFe SiO» MgO Al Oy CaO Pb
Sk 29. 52 0. 26 14. 03 21.73 0.27 3.61 0.52 0. 004
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Fig. 10 Flowsheet of the whole process of high

gradient high intensity magnetic separation
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