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Autogenous-carrier flotation of fine ilmenite

ZHU Yang-ge, ZHANG Guo-fan, FENG Qi-ming, LU Yi-ping, OU Le-ming

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

Abstract: The autogenous-carrier effect in fine ilmenite (0—20 pm) flotation was investigated. The results show that the
relative contents of the fine and coarse particles exert significant influence on the interaction between the fine and coarse
particles, and good floatation effect can be realized when the carrier proportion is more than 50%. The floatability is
insensitive to carrier size, and the coarse particles with size of 20—100 um can be used as carrier without classification.
Compared with the fine ilmenite separating flotation, the recovery rate of fine ilmenite with size of 0—20 pm increases
from 52.56% to 61.96% by using autogenous-carrier flotation for Panzhihua ilmenite ore. Particle size distribution
analysis before and after pulp condition and the calculation of interactions between particles show that the hydrophobic
force produced by adsorption of collector leads to the adhesion of fine particle to carrier, and optimizes the environment
of flotation.
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Table 1 Grade of TiO, and 0—20 pm particles of ore sample

Mass fraction of

Sample W(TiO)/% particles with size of
0-20 um/%
Fine particle sample 17.29 61.22
Coarse particle sample 19.69 18.64
Mixed sample 18.61 37.80
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Fig.1 Effect of particle size on floatability of ilmenite as
function of pH values
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Fig.2 Effect of carrier proportion on floatability of carrier

(38—74 pm) and fine particle(0—20 pm)
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Fig.3 Effect of dosage of sodium oleate on floatability of

ilmenite (carrier proportion 50%, carrier size 38—74 um)
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Fig.4 Effect of carrier size on floatability of ilmenite at

carrier proportion of 50%
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Fine particle sample or mixed sample

H,S0, 800 g/t
Butyl xanthate 300 g/t
.| Pine camphor 50 g/t
Roughor for sulphide
5 min H,SO, 300g/t
Acidified sodium silicate 600 g/t
Pb(NO,), 100 g/t
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H,SO, 500 g/t
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S min
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Concentrate
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Fig.5 Flotation flow sheet for ilmenite ore sample
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Table 2  Carrier flotation results of ilmenite ore sample (Sulfur concentrates include in tailings)

Recovery rate of

Flotation technology Product Yield/% w(Ti0,)/%  Recovery rate/% particles with size of
0—-20 um/%

Concentrate 20.15 47.80 55.71 52.56
Separated flotation Tailing 79.85 9.59 44.29 47.44
Feed 100.00 17.29 100.00 100.00
Concentrate 29.34 47.93 75.57 61.96
Autogenous-carrier floatation Tailing 70.66 6.44 24.43 38.04
Feed 100.00 18.61 100.00 100.00
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REEAN IR 5 AE S SR AT R ESR, 5y 158
TP
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AN 5 pm LRI 5 W s, il TR R
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o — Before pulp conditioning
s » — After pulp conditioning

Particle size distribution/%
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Diameter/um
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Fig.6 Particle size distribution curves of fine ilmenite before

and after pulp conditioning (pulp conditioning: pH=4.5-5.0;

sodium oleate of 1X10™* mol/L; carrier proportion of 50%;

carrier size of 38—74 um)
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Fig.7 Potential energy curves of interaction between 5 pum-
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