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The effects of different reaction conditions on the crystallinity growth
of covellite
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Abstract: The crystallinity of covellite formed by the exchange reaction of Cu’* and iron-sulfide minerals in water
at ambient temperature affects the recovery efficiency of Cu** and the complete degree of the exchange reaction. In
this study, covellite was synthesized via direct reaction of CuCl, and Na,S. The growth of covellite crystal under dif-
ferent conditions, including different pH values, reaction time, reaction temperatures, reactant concentrations,
reactant dropping rate, and extra-added electrolyte concentrations, were discussed. The crystallinity and morpholo-
gy of covellite were characterized by XRD, TEM and EDX. The average particle size of the crystal was calculated
by Scherrer formula. The results showed that the lower pH values, longer reaction time, higher reaction temperature
and lower reactant dropping rate had favorable effects on the growth of covellite crystals. The crystallinity of covel-
lite increased first and then decreased with the increasing of reactant concentration, and varied with the different
concentrations of extra-added ions.
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Table 1 Experimental design

oy Cu®* IR/ S2IRIE/ AR, Co® g SN AIRA P35 N

pH /T (mol * ™) (mol « L™ (mol * L™1) JE¥/(mL * min~") LA ml [} 1]/ min I a)/d
1~5 20 0.05 0.05 - 10.00 300 + 300 30 20

2 20 0.05 0.05 - 10.00 300 + 300 30 0~50

2 10 ~50 0.05 0.05 - 10. 00 300 +300 30 10

2 20 0.01 ~0.10 0.01 ~0.10 - 10.00 200 +200 20 12

2 20 0.05 0.05 - 0.28 ~10.00 50 +50 5~178 -

2 20 0.05 0.05 0.01 ~0.50 10.00 250 +250 25 10
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Fig.2 EDX pattern of covellite sample
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Fig.3 TEM and HRTEM images of covellite sample
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Fig.4 XRD patterns of covellite synthesized at different

pH values
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Fig. 5 TEM images and particle size distribution
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diagrams of covellite synthesized at different pH values
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Fig.6 XRD patterns of covellite in different time

spans
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Fig. 8 XRD patterns of covellite synthesized at different

reactant dropping rates
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Table 2 Calculation of the crystal size of covellite synthesized at different electrolyte concentrations according to the

Scherrer formula

WP/ (mol « L™1) K*(Cl™) Na*(Cl™) Ca?* (2 Cl7) Mg** (2 Cl7) 802 (2 Na*) NO; (Na*)
0.01 18.75 23.54 22.55 24.54 17.64 25.87
0.05 26.69 19.13 21.32 23.67 22.37 22.55
0.10 24.98 24.76 25.71 21.21 22.31 26.60
0.50 15.80 18.39 13.51 23.54 27.45 24.69
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