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Table 1 Particle size analysis results of mineral sample

Sample  Djo/um Dsy/um Doy/um Volume average

diameter/um

Diaspore 1.385  2.602 4941 2.926

®2 WHZILERSE

Table 2 Chemical composition of pure mineral

Sample  w(ALO3)/%  w(Si0,)/%  w(Fe;0:)/% A/S

Diaspore 76.80 2.26 1.30 33.98
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Fig. 1 Influence of A’ addition on floatability of ultra-fine
diaspore and AI’" concentration in solution (c(NaOl)=1.5X

10~* mol/L)
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Fig. 2 Relationships among D-value (Difference between

AP concentration in solution and AI*" addition), A" addition

and pH with different AI** additions
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Fig. 3 Logarithmic diagram of diaspore components in

solution
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Fig. 4 Influence of Al*'concentration on contact angle of

ultra-fine diaspore (¢(NaOl)= 1.5X 10~* mol/L)
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Fig. 5 Relationship between floatability of ultra-fine diaspore
and agitation time (¢(NaOl)=1.5X10"* mol/L)
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Fig. 8 Influence of agitation time on particle size of ultra-fine
diaspore: (a) Gain size accumulation curve; (b) Volume average
diameter D[4,3]
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Influences of calcium ion dissolution induced by
pre-agitation on flotation of ultra-fine diaspore

ZHU Zi-cheng, OU Le-ming, ZHOU Wei-guang

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The objective of this study was to assess the effect of AI** dissolution induced by pre-agitation on the flotation
of ultra-fine diaspore with the addition of NaOl. The results of flotation tests show that the addition of a small amount of
A" into the pulp is helpful for flotation, however, after AI**concentration is higher than 1X 10~ mol/L, the addition of
Al**has a detrimental effect on flotation. A short time of pre-agitation can improve the recovery of diaspore, while the
recovery decreases gradually when the miners are agitated more than 10 min. ICP measurements, adsorption capacity
measurements, contact angle measurements and the analysis results of flotation solution chemistry show that A’ exists
mainly as a form of hydroxy complexes in solution with a small additive quantity, which promotes the adsorption of NaOl
on the mineral surface and enhances the hydrophobicity of diaspore. With a big additive quantity, the amount of
hydrophilic hydroxide precipitation increases gradually, and the hydrophobicity of minerals becomes worse so that the
floatability is decreased. Zeta potential measurements and particle size measurements show that the electronegativity of
particles decreases and the particle size increases after pre-agitation, the results indicate the formation of flocculation.
Compared with the direct addition of AI*, an appropriate pre-agitation is beneficial to the formation of hydrophobic
flocculation in pre-agitation, which is also an important reason for the higher recovery.
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