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Fig.1 XRD pattern of chalcopyrite monomineral
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Fig.2 Schematic diagram of reaction cell of microcalorimeter
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Fig. 3 Effects of butyl xanthate(a) and activator(b) dosages

on recovery of cyanide chalcopyrite
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Caloric curves of butyl xanthate adsorption on
surface of cyanide chalcopyrite: (a) Chalcopyrite+NaCN;
(b) ChalcopyritetNaCN+NaClO; (c¢) Chalcopyrite+tNaCN+
Na,S,0s
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Table 1 Thermodynamic parameters of butyl xanthate adsorption on surfaces of cyanide chalcopyrite

Sample T/K O/m] In(4/s™") E,/(kJ-mol™") r
298.15 12.71
Chalcopyrite+NaCN 301.15 10.07 60.17 164.96 0.999
304.15 5.71
298.15 35.89
Chalcopyrite+NaCN+NaClO 301.15 27.67 9.57 38.54 0.999
304.15 23.34
298.15 39.13
ChalcopyriteNaCN+Na,S,0s 301.15 33.67 7.23 33.26 0.999
304.15 31.39
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N I EAGIE BV A AT S R PR A, X
TEALHT A FAC ARG, DR A3 s Ok SRR AN R B
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Fig. 5 XPS full spectra of surface of cyanide chalcopyrite:
(a) ChalcopyritetNaCN; (b) ChalcopyritetNaCN+NaClO;
(c) Chalcopyrite+NaCN+ Na,S,05
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Fig. 6
chalcopyrite: (a) Chalcopyrite+NaCN; (b) Chalcopyrite+NaCN+
NaClO; (c) Chalcopyrite+NaCN+ Na,S,05

Narrow spectra of Cu on surfaces of cyanide
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Table 2 Concentration and ratio of elements on surfaces of

cyanide chalcopyrite

Concentration/% . .
Sample n(Cu):n(Fe):
Cu  Fe S N n(S)

Cyanide 1745 1039 1873 7.63  1:0.6:1.07
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Activation mechanism of activator on cyanide chalcopyrite surfaces

QIU Ting-sheng" 2, YAN Hua-shan', YUAN Qin-zhi'

(1. Faculty of Resource and Environmental Engineering, Jiangxi University of Science and Technology,

Ganzhou 341000, China;

2. Jiangxi Key Laboratory of Mining Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China)

Abstract: Based on the monomineral flotation test, the activation mechanism of chloros and sodium metabisulfite on

cyanide chalcopyrite surfaces was investigated by microcalorimetry and X-ray photoelectron spectroscopy (XPS).The

results show that the cyanide chalcopyrite is difficult to be floated without activation, and it can be effectively activated

by chloros and sodium metabisulfite. When the butyl xanthate is adsorbed on the cyanide chalcopyrite surfaces before

activation, the apparent activation energy is higher. After the treatment with chloros and sodium metabisulfite, the

apparent activation energy decreases by 76.64% and 79.84%, respectively, which is beneficial to the adsorption of

collectors. The effect of chloros and sodium metabisulfite can significantly reduce the CuCN content on the surface of

cyanide chalcopyrite and increase the S concentration by 43.83% and 72.13%, respectively, which significantly improves

the sulfur loss on the surface of cyanide chalcopyrite.

Key words: cyanide tailings; chalcopyrite; microcalorimetry; activation mechanism
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