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Table 1 Chemical composition of raw ore sample
co, Na,0 MgO ALO, Sio, P,0, SO, K,0 Ca0
25.38 0.10 8.87 1.50 14.87 3.44 0.68 0.53 21.95
TiO, MnO Fe,0, As,0, Sr0 Y,0, BaO PbO
0.11 16.06 5.32 0.006 0.10 0.01 1.08 0.01
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Fig.1 XRD patterns of raw ore sample

1.3 & ¥

fHT XRD F AR Ee ke oy vk, HAw ot
ST R GV B B R AR, WON TR P
Wit — L AT L EREHRI (EMPA) , DX i%
BRI A A R SR EAT R A, ARSI
SR I WA 2 FIlE 2,

&2 EMPARMTEZSE
Table 2 EMPA testing element content

JLER EE/% JZF1%
C 733 14.38
Mg 3.47 3.36
Ca 21.90 12.87
Mn 28.44 12.19
o 38.85 57.19
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Fig.2 EMPA testing energy spectrum

2 HwH Lk

21 SBENRAE

TR e 3 WA, 3 3 o T L
8BS LRI, T LA SR R B 38 ML T 3
HEAT 1B B0, i T FORY 0 04T Ve 30— 25
G0, PP E A R R R B e
BRI E, JUELARIE ST R L 3.

S5
i | i
pid B
Rt
VR LR

3 EEERIRNRIE
Fig.3 Manganese ore processing flow sheet
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Fig.4 Effects of grinding fineness on the grade and recovery
of magnetic separation concentrate
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Fig.5 Effects of magnetic field intensities on the grade and
recovery of magnetic separation concentrate
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Table 3 Test results of a rough sweep and a scavenging
WM NREET P2 ARE 7%/ % Mn/%  ICEY%
HIERSD™ 4293 16.05 60.31
HIERSD™ 1942 135 22.95
WERD 6235 1526  83.26

JBw 37.65  5.08 16.74
JRA 100.00 11.42  100.00
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Fig.6 Magnetic separation-flotation flow sheet
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Fig.7 Effect of starch dosages on the grade and recovery of
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Fig.8 Effect of dodecylamine dosages on the grade and
recovery of flotation concentrate
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Table 4 Test results of magnetic cleaning of a roughing-
scavenging mixed concentrate and its tailings reseparation

BEYTE RRARR TR % Mn/%  PRER%
K1 33.64 17.30 4757
K2 17.72 15.10 21.87
e REKER 51.36 16.54 69.44
BLED 1 39.71 6.83 22.17
FE2 8.93 11.50 8.39
S 100.00 12.23 100.00
1 30.25 20.50 46.24
K2 17.40 18.60 24.13
e TRERERT 47.65 19.81 70.37
-BUED H1 44.32 7.70 25.44
Jen 2 8.03 7.00 4.19
A 100.00 13.41 100.00
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Table 5 Experimental results of flowsheet of magnetic
separation combined with reverse flotation

%A PEERARR TR % Mn/% EDECR/%

K 28.60 27.10 58.21
B 4321 6.70 21.74

i B N

RN JBW2 9.03 7.20 4.88
N3 19.16 10.54 15.17
JRa” 100.00 13.32 100.00
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Beneficiation Process of Low-Grade Manganese Carbonate Ore with High
Phosphorus and Calcium in Hubei Province

Liu Xingping', Zeng Muyuan®, Chen Song', Bao Shenxu’, Li Keyao®, Yang Siyuan®
(1.Hubei Provincial Geological Bureau, Sixth Geological Brigade, Hubei Key Laboratory of Resources and
Ecological Environment Geology, Wuhan, Hubei, China; 2.School of Resources and Environmental
Engineering, Wuhan University of Technology, Wuhan, Hubei, China)

Abstract: This is an essay in the field of mineral processing engineering. The process mineralogy study of a
manganese carbonate ore from Hubei Province shows that the main valuable minerals of this ore are
kutnohorite, calcimangite and a small amount of pyrolusite with fine monomer dissociation, the gangue
minerals are dolomite, quartz and mica. The present manganese carbonate ore belongs to refractory low-
grade manganese carbonate ore with high calcium and phosphorus. There are few studies on this type of
manganese ore, thereby the treatment process is complicated with the low product grade and the high cost.
The mineral processing results of this study reveal that, under the condition of 90% of the products from
stage grinding to -74 um, manganese minerals were recovered by magnetic separation through the process of
cleaning mixed concentrate with one roughing and one cleaning tailings, and further enriched by one-stage
reverse flotation desilication. Finally, a manganese concentrate with Mn grade of 27.10%, P/Mn ratio of
0.009 and Mn recovery of 58.21% was obtained, which can be mixed with other low-phosphorus manganese
concentrates as the metallurgical industrial raw material to meet the industrial requirements.

Keywords: Mineral processing engineering; Low-grade manganese carbonate ore; High phosphorus and
calcium; High gradient magnetic separation; Reverse flotation
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