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The Dissolution Kinetics Of Chalcopyrite Concentrae In Aqueous
Chlorination Solutions Of Chalcopyrite Concentrate
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Abstract:. In this study, the dissolution kinetics of chalcdf®/concentrate was investigated
by using the solutions obtained with dissolution aifalcopyrite concentrate in water
saturated with chlorine. Reaction temperature, dokliquid ratio, stirring speed, [Fe3+],
[Cu2+] and [H+] were chosen as parameters. It wasraéned that the dissolution rate of
chalcopyrite concentrate increased with increasesgtion temperature, [Fe3+] and [H+],
and decreasing solid-to-liquid ratio, but was nMééaed importantly by [Cu2+] and stirring
speed. A mathematical expression representing tioeeps was established by using
experimental data and a package program, as falldw&l-X)1/3 = {0.803.(S/L)-
0.32.(SS)0.17.[Fe3+]0.38 .[Cu2+]0.19.[H+]1.19.exA(+B/RT)}.t Also, it was found that
the dissolution rate was controlled by chemicattiea step with an activation energy of
31.78 kJ.mol-1 in the reaction temperature rang8&%0C.

Keywords: Chalcopyrite, copper, chlorination, dissolutionédics.
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Conclusions

In the presented study, the dissolution kineticsamfcentrate chalcopyrite in a solution obtainedisgolution
of chalcopyrite concentrate in water saturated whlorine have been investigated using reactiorpézature,
solid-to-liquid ratio, stirring speed, [Fg [Cu*] and [H] as parameters. It was determined that the ditiealu
rate of chalcopyrite concentrate increased witheasing reaction temperature, {feand [H'], and decreasing
solid-to-liquid ratio, but was not affected impartiy by [C/#] and stirring speed. For this dissolution process,
mathematical model was obtained as follows,

1_(1_)0 1/3 :{mg_) -0.3268) 0.17IFe 34] 0'310.] 24] 0.151]_| +] 1.199q3178R-|-)} 0.5
hedoundhebecsd naesooride doyche micaeadoreepwharediebrener gyesmuches
3178dmd  “‘rteeare mpaausange5088 °c

List Of Symbols

X fractional conversion

t time (min)

t time for complete conversion of a single solidtigde(min)

b stociometric coefficient of B (solid) reacting viéach mole of A (fluid)
D particle sizem)

T reaction temperature (K)

SIL solid-to-liquid ratio (g.mL%)

SS stirring speed(mih

[HT H* ion concentration (g:f)

[Fe"]  Fe ion concentration (g:t)
[Cu?] Cu**ion concentration (gt
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Figure 13. Comparison of experimental and theoretical conoargalues from mathematical expression in Eq. 15



