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Fig. 1 Working principle of vertical roller mill*
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Fig. 2 Working principle of ball mill"
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Table 1 chemical composition analysis of magnesite sample
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Fig.3 X-ray diffraction spectrum of magnesite sample
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Fig. 4 Flow chart of single mineral flotation test
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Fig. 5 Relationship between recovery of minerals and pH
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Fig. 6 Relationship between recovery of minerals and sodium
oleate dosage
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Fig. 7 Relationship between recovery of minerals and sodium
hexametaphosphate mass concentration
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silicate dosage
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Fig. 12 Three-dimensional morphology of magnesite wet grinding by ball mill
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Fig. 13 Three-dimensional morphology of magnesite dry grinding by ball mill
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Fig. 14 Three-dimensional morphology of magnesite grinding by vertical roller

4.0
—m— BRI
35k —o— FREFT
i —A— 7R
3.0 F
T'CD 2.5
\%/D .
g 2.0
= 15t
1.0
0.5
0.0 L L L L L L
0 30 60 90 120 150 180

THFREN T IR E /(mol- L)
B 15 A [ri) 478 W00 [ a9 B 7 22 B 0 T 1 WA O

Fig. 15 Adsorption capacity of different collector mass
concentration on magnesite surface

m s F R AR W e T A R Oy X, S o UR
FEAILES A 7 b A e 1) 3R TEDREDRE B2 (2.76 nm) AR KA
LT AR (0.259 4 m¥/g) $& T T ¥ 3 20 2 v vk R ) | i
FRFRE 1, AT R T 22 BE 0 19 RIS %R 3 2 7 QA s
HUEE 7™ fih T7- 1B ORI

B % Sk

(1] 2, fLgh, T8z, SR HUE RS R ATl e e L]
WL B, 2019, 47(8): 34-38.
LIGY,KONGJS, YUBY, et al. Application of vertical roller mill in

coal-based activated carbon industry[J]. Mining & Processing

[2]

[3

[4

[5

[6

[7

]

[

[

]

[

Equipment, 2019, 47(8): 34-38.

FRAEAN, ENTHA, 5880, 7 SUAR B AL RS L8 ST S TRMAT 5E (1.
LA 5 i3 , 2019(6): 252-255.

CHEN Z B, YIN S J, XIANG Q, et al. Research on comprehensive
evaluation and prediction of health state for vertical roller mill[J].
Machinery Design & Manufacture, 2019(6): 252-255.

Se R, LSO, ZEh AR, S K UR SRS B BB R [J]. K e He R,
2018(8): 21-25.

CHAI X T, NIE W H, QIN Z H, et al. New developments in cement
roller mill technology [J]. Cement Technology, 2018(8): 21-25.

2], VPS5, MG S8, A5 SR S AL ZEBE 0T B 07 R TR B ROR
msgmd (1], &J8 911, 2022(2): 131-138.

LIC, XUPY, SUN CY, et al. Effect of vertical roller mill on grinding
and flotation of magnesite[J]. Metal Mine, 2022(2): 131-138.

RGNS, SRR, B R E, R TS ) 2 ST E A SR L
ALK EAT L [J/OL]. &7 47 5 FI - 1-12[2023-03-18].

ZHANG Z P, ZHOU Q, XIAO Q F, et al. Experimental study on
optimization of grinding medium ratio of some copper mine based on
grinding kinetics[J/OL]. Conservation and Utilization of Mineral
Resources: 1-12[2023-03-18].

B, EEL, MMEAR, 5. X0 W IF AT S 1 5 e K Bl S 5
B 0], 7 7= 4 SRS, 2020, 40(6): 162-168.

MAO Y, WANG Z H, TIAN P C, et al. Effect of grinding process on
mineral flotation behavior and the role of grinding aids[J]. Conservation
and Utilization of Mineral Resources, 2020, 40(6): 162—168.

LW, 2Rk, 1R g, S5 BB 7 R 5 A URLE 3R K T AT
IR L], 57 R4 5 R, 2020, 40(2): 51-55.

NING J F, LI M L, CUI R, et al. Effect of grinding method on particle


https://doi.org/10.3969/j.issn.1001-3954.2019.08.009
https://doi.org/10.3969/j.issn.1001-3954.2019.08.009
https://doi.org/10.3969/j.issn.1001-3954.2019.08.009
https://doi.org/10.19356/j.cnki.1001-3997.2019.06.064
https://doi.org/10.19356/j.cnki.1001-3997.2019.06.064
https://doi.org/10.19698/j.cnki.1001-6171.20184021
https://doi.org/10.19698/j.cnki.1001-6171.20184021
https://doi.org/10.19614/j.cnki.jsks.202202019
https://doi.org/10.19614/j.cnki.jsks.202202019
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.07.013
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.07.013
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.07.013
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.02.007

+ 86 WP 5 R 2023 4F

morphology and flotation behavior of calcite[J]. Conservation and [11] REICHERT M, GEROLD C, FREDRIKSSON A, et al. Research of
Utilization of Mineral Resources, 2020, 40(2): 51-55. iron ore grinding in a vertical-roller-mill[J]. Minerals Engineering,
[8] EB&Esh, MK, B M. BN B IR H S 0 3% 0 B o0 ik i Sk e 2015, 73: 109-115.
g A 10— e L o e o S o
T U] BTSRRI, 20130): 12716, [12] FF S0, BT S8, B4, 5. i 0 5 0 3 B L S A — 7 I

YAN F K, XIAO Q F, LUO C M. Research progress and development

direction of grinding equipments in China at present stage[J].

WL 1], &JE47 11, 2016(2): 103-107.

) o ] FUY F, YIN W Z, YAO J, et al. Research on low-grade magnesite
Multipurpose Utilization of Mineral Resources, 2013(2): 12—16.

from Kuandian vertical roller mill-flotation experiment[J]. Metal Mine,
2016(2): 103-107.

[13] a2 . 37 =50 B AL e 37 e VR A 5 A7 i 2 [T, P &, 2022(5):

[ 9] Drunick W V, Gerold C, Palm N. Implementation of an energy efficient
dry grinding technology into an anglo american zinc beneficiation

process [C]. International Mineral Processing Congress; IMPC 2010.

[10] D ALTUN, GEROLD C, BENZER H, et al. Copper ore grinding in a 46-438.
mobile vertical roller mill pilot plant[J]. International Journal of SHI J. Application of vertical roller mill in lithium industry of new
Mineral Processing, 2015, 136: 32-36. energy [J]. Ceramics, 2022(5): 46—48.

Effect of Grinding Methods on Floatability of Magnesite
LI Chuang', LIU Liu?, FU Yafeng’, XU Pengyun", WANG Yulian', SU Desheng*, JIANG Bozhao', YU Jianwei'

1. School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110819, China;
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Abstract: Vertical roller mill is a high-efficiency and low-carbon grinding equipment integrating "crushing, grinding,
drying and grading". It has the advantages of simple structure, high reliability, short process flow and small space
occupation. The effect of vertical roller mill grinding, ball mill dry grinding and ball mill wet grinding on the floatability of
magnesite was carried out for a magnesite in Kuandian, Dandong. The results showed that the recovery rate of magnesite in
vertical roller mill grinding was significantly higher than that in other two grinding methods. According to specific surface
area analysis, AFM detection and reagent adsorption test, compared with ball mill dry grinding and ball mill wet grinding,
vertical roller grinding products had higher surface roughness (2.76 nm) and larger specific surface area (0.259 4 m’/g).
This also leaded to a greater adsorption capacity of collectors on the grinding products of vertical roller mills, which was
more conducive to the flotation of magnesite in the sodium oleate system.

Keywords: grinding method; vertical roller mill; ball mill; magnesite; floatability; sodium oleate
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