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Abstract: The flotation performance of bornite was investigated, and the adsorption mechanism
of sodium butyl xanthate (NaBX) on the bornite surface was studied by using the adsorption
measurement, infrared spectroscopic analysis, adsorption kinetics and thermodynamic calculation.
The pH value ranging from 5 to 9 is favorable for highter floatability, and the adsorption conforms
to the multimolecular layer adsorption of Freundlich model. When the pH value is 12, the
floatability is poor, and the adsorption belongs to monolayer adsorption of Lamgmuir model. The
adsorption of NaBX on the bornite surface conforms to second-order kinetic equation, and it is a
spontaneous chemical adsorption process. The thermodynamic calculation shows that the
adsorption reaction at pH 9 is easier than that at pH 12. Infrared spectroscopic analysis shows that
the adsorption species of NaBX on the surface of bornite contain Cu(BX),,Fe(BX), and(BX),
when the pH ranges from 5 to 9, while there is only Cu(BX), when pH is 12.
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Fig. 1 X-ray diffraction of bornite
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Fig. 3 Adsorbing capacity of NaBX on bornite
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Fig. 5 Linear fitting of pseudo-second order kinetics
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Table 1 Adsorption kinetics parameters of NaBX on bornite surfaces
o HE—Brsh 1 a2 5 sl 16 25
prt Mmce;le-x ];g) - ey k, R Qe(eay k, R
pwmol-g ! min ' pwmol-g ! g-wmol ~'min ™'
5 1.95 1. 19 0.18 0.95 2.2 0.18 0.98
7 2.51 1.37 0.15 0.95 2.6 0.26 0.99
2.68 1.47 0.13 0.91 2.7 0.30 0.99
12 1.32 0.99 0. 08 0.90 1.5 0.11 0.96
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Table 2 Langmuir and Freundlich adsorption isotherm equation and parameters

Langmuir Freundlich
pH K K
7 R L On g2 AR . R
L+ pmol pmol - g pmol - g

5 y=0.219x + 1. 405 0. 156 4.56 0.84 y=0.728x-0.218 0. 605 . 0.91

7 y=0.148x + 1. 099 0. 135 6.74 0.82 y=0.760x -0.104 0.787 1.31 0.93

9 y=0.115x +0. 849 0. 136 8.68 0.89 y=0.769x +0. 003 1. 007 0.95

12 y=0.442x + 1. 164 0.379 2.26 0.96 y=0.538x-0.222 0.597 0.89
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Table 3 Thermodynamics calculation results of NaBX adsorbed on bornite

pH T/ K Ink AG/(KJ-mol ™) AS/(J-mol™") AH/(kJ-mol ") R
293 1.295 -3.03

9 303 0.631 -1.86 ~117.06 -37.22 0. 966
313 0.319 -0.69
293 1.056 -2.48

12 303 0.512 ~1.49 -98.44 ~30.89 0.972
313 0.237 -0.51
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Fig. 9 Infrared spectra of NaBX react on bornite
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