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Effects of temperature on adsorption amount of
sodium oleate on surface of diaspore

FENG Qi-ming, XIAO Ya-xiong, LU Yi-ping

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

Abstract: The effects of temperature on the adsorption amount of on the surface of diaspore and its floatation efficiency
were revealed by adsorption measurement, thermodynamical analysis and single mineral flotation. The results indicate
that, when temperature is 15 , the adsorption isotherm of sodium oleate on aluminum-silicate minerals is L—S type,
while it transfers to L type when temperature is 32 . When the initial concentration is less than 2 mmol/L, the
adsorption of sodium oleate on diaspore is monolayer adsorption with about —89.31 kJ/mol adsorption heat, which
belongs to the chemical adsorption. The adsorption quantity of sodium oleate at 32  is higher than that at 15
However, AGf; AG% , it can be inferred that the decrease of the adsorption amount of sodium oleate might be
caused by the reduced solubility of sodium oleate at low temperature. At low temperature, raising the pulp temperature is
more effective than raising the collector dosage to improve the adsorption amount of sodium oleate and the recovery rate
of diaspore flotation.
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Table 1 Chemical composition, content
and specific surface area of diaspore 3 mmol/L
Mass fraction/% Specific surface area/ L e
ALO; $i0, s (m*g ") 2 mmol/L 15
32
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Fig. 1 Adsorption curves of sodium oleate on surface of

aluminum-silicate minerals
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Fig. 2 Adsorption isotherm of sodium oleate on surface of
diaspore
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Table 2  Fitting equation of adsorption of sodium oleate on surface of diaspore at different temperatures

Linear Freundlich Langmuir
Temperature/
O=Kc+b r O=Kc" r O=n c/(K+c) r
15 0=12.55¢+4.264 0.989 0=19.92."78 0.994 0=328.2C/(18.083+¢) 0.989
32 0=14.396¢+27.43 0.708 0=58.59c"47 0.906 0=211.3C/(2.317+c¢) 0.988
3

Table 3 Adsorption heat caused by force (kJ-mol ")

van der Waals force

Hydrophobic interaction Hydrogen bond force Dentate exchange Dipole bond force Chemical bond

4~10 About 5 2~40

About 40 2~29 60

4

Table 4 Thermodynamic parameter of sodium oleate on surface of diaspore

Temperature/ Adsorption isotherm r AG®/(kI'mol ") AH®/(kJ-mol ™) AS®/(kJ-mol K"
15 0=328.2¢/(18.083+c) 0.989 —6.94 —89.31 -0.29
32 0=211.3¢/(2.317+c) 0.988 -2.13 —89.31 —0.29
—89.31 kJ/mol( 3)
100 ~ —
[4]
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