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Fig. 1 Negative cumulative particle size distribution curve of a
lead — zinc tailing
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Table 1 Chemical multi — element determination

Element  Pb Zn Cu Cd Hg Ge TFe  SiO,

Content/% 0.82 0.40 0.0098 0.0011 0.0002 0.0007 7.53 27.23

Element AlL,O; CaO  MgO P As S C Ag”

Content/% 4.64 21.28 1.58 0.031 0.10 7.46 5.38 6.88

Unit: g/t.
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Fig. 5 Change of floc sedimentation rate with stirring time
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Fig. 6 Change of pulp RBI value with stirring time
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Table 2 Flocculation parameters with different stirring intensity

Rotating speedn Shear strength Floc strength

Fractal dimension

/(r-min"") G/(s™) /pa
450 30 1.81204 0.027
600 46.5 1.93793 0.042
750 65 1.97935 0.058
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Fig. 10 Change of floc sedimentation rate with input energy per
unit volume of pulp
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Fig. 11 Variation of pulp RBI value with input energy per unit
volume of pulp
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Table 3 Process of floc evolution

Rotating speed/(r + min —1)

Energy input per unit volume

450 600

750 of pulp/(kJ + m™)

(1)
171.31

(2)
342.62

(3)
531.93

(4)
626.04

(5)
782.55
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Floc Evolution and Characterization of Lead — zinc Tailing in Shearing Environ-
ment

SUN Hao'?, LI Maolin'*”, CUI Rui'*, JIANG Honggiang'”, ZHOU Sheng'”*, NING Jiangfeng'

1. College of Resources and Environmental Engineering, Wuhan University of Science and Technology, Wuhan 430081, China;
2. Hubei Key Laboratory for Efficient Utilization and Agglomeration of Metallurgic Mineral Resources, Wuhan 430081, China;
3. Changsha Research Institute of Mining and Metallurgy Limited Liability Company, Changsha 410012, China

Abstract; A lead — zinc mine has certain requirements for the strength of the tailings particle floc. In order to study how
to characterize and increase the floc strength, the shearing environmental factors such as the type and dosage of flocculant,
stirring time, stirring speed, and input energy per pulp were investigated. The effect on the shear flocculation sedimenta-
tion of a lead — zinc tailing was tested by corresponding flocculation sedimentation test, particle video microscopy ( Parti-
cleView V19) real — time monitoring and microscopic floc image analysis. And the flocculation mechanism was discussed
in order to reveal flocs relationship between formation process and flocculation effect. The results showed that the floccula-
tion effect of flocculant on the lead — zinc tailings from strong to weak was as follows: cationic polyacrylamide > anionic
polyacrylamide > cationic etherified starch. The optimal dosage of cationic polyacrylamide ( CPAM) was 200 g/t. PAM
could reduce the kinetic potential of the particle surface and agglomerate. When the flocculant dosage was excessive, the
entire system became positively charged. Due to the mutual repulsion between the positive charges, the floes were dispers-
ed again, and the re — stabilization phenomenon was occurred, which could weaken the flocculation effect. Stirring time,
stirring speed, and unit pulp input energy had a great influence on the shear flocculation behavior of the lead — zinc tail-
ing. The stirring time was related to the growth and fragmentation of the floc. The stirring intensity was related to the shear
strength of the floc. The greater the stirring intensity, the higher the flocculation final stable shear strength and the more
regular the morphology were. There was a limit value for the unit pulp input energy. When the limit value was exceeded,
the floc formation and fragmentation reached a relatively balanced steady state, and the floc could exist stably under this
stirring system.

Key words: shear environment; flocculation; floc characterization; floc strength
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