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Table 1 Shape parameters of several minerals under different

grinding media

Elongation, £, Roundness, R,

Mineral Ball Rod Ball Rod
mill mill mill mill

Calcite!” 1.434 1.412 0.953 0.957
Baritel*” 1.425 1.413 0.954 0.956
Quartz®*%% 1616 1.634 0.919 0.915
Talcl'™3% 1.534 1.611 0.934 0.920
Scheelite!  1.506 1.615 0.935 0.916
Fluorite!'® 1.365 1.586 0.960 0.923

=2 JLME R YA R BT 7 T 3R R RS B AR X
y,[50-51. 53]

Table 2 Comparison of surface roughness values of several

common minerals under different grinding methods!*® ">

Roughness, R,

Mineral

Ball mill Rod mill Autogenous mill
Quartz 4.49 4.24 4.30
Talc 0.68 0.55 0.66
Calcite 3.24 3.54 2.90
Barite 2.28 2.68 2.77
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Table 3 Comparison of critical surface tension values of

several common minerals under different grinding
methodst® "33
Critical surface
) o tension/(mN-m ")
Mineral Grinding method
Ball Rod Autogenous
mill  mill mill
Flotation method 40 32 33
Quartz
Contact angle method  — - -
Flotation method 54 49 52
Talc
Contact angle method 32 30 31
. Flotation method 50 54 45
Calcite
Contact angle method 28 30 26
. Flotation method 31,5 34 345
Barite
Contact angle method 28  28.5 29.5
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Effects of grinding on mineral surface properties and
flotation behaviors

HUANG Zi-jie"?, SUN Wei" %, GAO Zhi-yong"?

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;

2. Key Laboratory of Hunan Province for Clean and Efficient Utilization of Strategic Calcium-containing

Mineral Resources, Central South University, Changsha 410083, China)

Abstract: The influencing mechanisms of grinding environment, grinding medium, mechanical force, mill types and

grinding aids on surface properties and flotation behavior of sulfide and oxidized minerals were systematically reviewed.

It was concluded that, for sulfide ores, grinding can mainly affect the crystal structure and pulp electrochemical properties

of mineral particles. While for oxidized and silicate minerals, grinding dominantly influences the exposure degree of

crystal surfaces, reactivity, shape index and roughness of mineral particles, and ultimately exerts influence on mineral

flotation behavior. In the near future, the main researches should be concentrated on coordinated optimization of various

factors in grinding process to produce mineral particles with specific crystal structure, shape index and crystal surface

exposure which will lead to a precise control of mineral flotation behaviour and hence separation efficiency.
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