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Multipurpose Utilization of Mineral Resources
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Table 1 Chemical analysis results of multi-elements

TFe Mn Cu Pb Zn S P

Ti Co Na;O  CaO MgO ALOs  SiO;

11.90 14.26 0.09 0.01 0.03 0.44 0.52

0.56 0.016  0.066 2.95 0.19 5.47 40.34

Wi BERE: 2019-11-11; XOEIHHAA: 2020-03-04
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Table 2 Results of manganese phase analysis
BRESE WET Ak ERREE
BE Thg hg ghg kg O6
SR 117 238 0.94 425 14.74
SHEE % 4864  16.15 6.38 28.83  100.00
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Table 2 Results of iron phase analysis

WS 5. BE BT GV B
BE pop s pbg hgk gehg S8

TR /% 010 6.50 134 0.18 345 11.57

HE®E /% 086 5618 11.58  1.56  29.82 100.00
=4 NEEMER
Table 4 Particle size composition results
&AL % TR %

b /0
K % /mm 7% Mn Fe Mn Fe

+1.00 24.16 10.81 9.69 1829  19.64
-1.00 +0.40 7.64 1423  12.28 7.61 7.87
-0.40+0.154 1642 1542 11.54 17.73 15.90
-0.154+0.074 36.88 16.04 1348 4143 41.72
-0.074 1490 1431 11.89 1493  14.87

B ¥ 100.00 1428 1192 100.00 100.00
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Fig. 1 Test flow chart of separation of ferromanganese by
magnetization roasting
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Table 5 Test results of separation of ferromanganese by
magnetization roasting

[ =] 0, ﬁ-fﬁ 0,
N 4] < 0, nﬂ{ﬁ /A) g/A)
W K/mm PR M% j Fe Fe

BT 2374 2419 2270 3471 38.89
SRy 36.52  21.76 17.80 48.02 4691
By 39.74  7.19 495 1727 1420
R 10000 1655  13.86  100.00  100.00
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Fig.2 Magnetic separation test flow chart
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Fig.3 Test results of grinding fineness
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Fig. 4 Test results of intensity of magnetic separation
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Fig. 5 Test results of flushing water flow of high-intensity
magnetic separator
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Fig. 6 Test results of magnetic medium of strong magnetic
separator
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Fig. 7 Test results of pulse times of high- intensity magnetic
separator
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Table 6 Test results of final process validation

ERAR O TR~ BRL/%  GEEEE %
By 59.66 21.51 90.01
By 40.34 3.53 9.99
By 100.00 14.26 100.00

%7 HEBTREBOINER 1%

Table 7 Quality analysis results of manganese concentrate

Mn TFe S P
21.51 15.05 0.13 0.18

MEITEFEH, ZEHET Mnt+Fe 73656, &

¥ & P/Mn 5 0.008, S/Mn 5 0.006, #E4T 45
# YB/T 319-2005, WA EBERAEN A MEER

&1 B 2§ BMn22 Il MER, REHEIRE NEE.
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Experimental study on Beneficiation of a High Phosphorus Mixed Ferromanganese Ore in

Zhenan, Shaanxi Province
Jia Baoliang, Sun Yafeng,Wang Xiaozhao,Wang Hu,Bai Xingyue
(Shaanxi Geological and Mineral Experimental Research Institute Co., Ltd, Xi'an, Shaanxi ,China)
Abstract: The manganese ore sample contains Mn 14.26%, TFe 11.90%, P 0.52%, P / Mn (0.036) > 0.006%,
Mn / Fe < 3. The study results of material composition show that the manganese ore belongs to high phosphorus
mixed ferromanganese ore with complex ore composition and structure. The exploration tests of coarse-grained
tailing, weak magnetic separation, magnetic roasting manganese iron separation and the tests of raw ore screening,
grinding fineness and strong magnetic separation were carried out. Through the test flow of raw ore grinding and
strong magnetic separation, a manganese concentrate with the yield of 59.66%, concentrate Mn grade of 21.51%

and recovery of 90.01% was obtained.

Keywords: High phosphorus; Mixed ferromanganese; Magnetic separation



