





Electrochemical behaviour of gold at the carbon paste electrode 3

Yo

E/V vs.SCE

Figure 1. Electrochemical behaviour of gold(IIT) in 5 M HCI. Graphite powder: 44.9 mg; binder:
gold(Il) in 5 M HCI (33 pL). Scan rate: 2.5 mV/s; E, = 670 mV: E =0: E, = 1000
mV.
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Figure 2. Electrochemical behaviour of metallic gold in 2 M HCL. Graphite powder: 50 mg;

metallic gold: 1 mg; binder: 2 M HCI (40 puL). Scan rate: 2.5 mV/s; E,=370 mV;E, =
-150 mV; E,= 1100 mV.
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In hydrochloric acid, the reduction of gold(IlI) oxide occurs with coulombic yield near 90%
when the amount of oxide in the paste is less than 1%.
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Figure 4. Electrochemical behaviour of gold(III) oxide as Au,0, in 2 M HCLI. Graphite powder:
46 mg; gold(II) oxide: 1 mg: binder: 2 M HCI (37 uL). Scan rate: 0.5 mV/s; E, = 680
mV: E, =250 mV; E, = 1000 mV.
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Figure 5. Electrochemical behavior of pyrite in 2 M HCL Graphite powder: 50.7 mg; pyrite: 0.5

mg; binder: 2 M HCI (40 uL). Scan rate: 2.5 mV/s; E, = 325 mV; E =950 mV;E, =
-150 mV.
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paste. As shown in the voltammogram, all the pyrite has not been eliminated (E, =480 mV and
E_=390 mV). Near 265 mV is observed a quasi-reversible electrochemical system linked to the
presence of unknown chemicals in the gangue. The anodic peak at 760. mV is attributed to
metallic gold. The corresponding cathodic peak can not be observed owing to the presence of
large amount of remaining pyrite. Its potential value and the fact that in sulphuric acid medium
it does not appear support the assessment of the peak at 760 mV to metallic gold. Moreover,
taking on ore from another source (gray color), the presence of gold is also detected by the
presence of the 760 mV peak as shown in Figure 7 and its absence in H,SO,. In the same
voltammogram, it is notable that the peak at 265 mV is missing.

A

Figure 7. Electrochemical behaviour of gray gold ore in 2 M HCL Graphite powder: 49 mg;
beige gold ore: 0.7 mg; binder: 2 M HCI (40 uL); Scan rate: 2.5 mV/s: E, = 407 mV;
E, =900 mV; E,=-150 mV,

CONCLUSION

The use of carbon paste electrode immersed in an hydrochloric acid solution is a useful tool to
investigate the behaviour of metals and metals ions. This study shows that the state of gold in a
mineral matrix can be easily determined if the electrochemical systems present in the gangue are
well separated from that of gold. In the case of the ores investigated, the presence of gold can be
analytically detected but quantitative measurement of the gold content is difficult in the present
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conditions owing to the presence of pyrite. The use of another complexing medium, such
aqueous thiourea or cyanide in basic solution has now to be investigated to obtain quantitat
results. Nevertheless, the carbon paste method appears as an attractive method for anal?j_
minerals as it is not time consuming and can be easily applied in developing countries.
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