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Prepar ation and mechanism research of chloroauric
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Abstract: Chloroauric acid was prepared by ion-exchange membrane electrolysis using Au as anode,
graphite as cathode, saturated calomel electrode (SCE) as reference electrode and hydrochloric acid solution
as electrolyte. The anodic behavior of Au during the preparation process and the effects of experimental
conditions (CI” concentration, electrolyte pH, H,O, content) on chloroauric acid production were
investigated, followed by exploration on the reaction mechanism. The results showed that the yield of
chloroauric acid, in the form of HAuCl,*4H,0, reached 94.57%. The electrolysis of Au to Au’" occurred at
an anodic potential of 0.83~1.30 V (vs. SCE) and passivation potential of 1.3 V (vs. SCE). Reducing
electrolyte pH and increasing Cl™ concentration in electrolyte could promote the electrolysis of Au, and the
peak potential decreased with the decrease of pH. The optimum electrolysis conditions of this research were
obtained as follows: Anode potential 1.25 V (vs. SCE), electrolyte pH 1.0, CI" concentration 1.0 mol/L,
H,0, content 5 mmol. Data from Nyquist diagram indicated that the electrolytic preparation process of
chloroauric acid was controlled by charge transfer and diffusion. And with the increase of Cl” concentration
in solution and the addition of H,O,, the preparation process of chloroauric acid transited from the mixed
control to charge transfer control.
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Fig. 2 Cyclic voltammetry curve of Au in 0.1 mol/L
hydrochloric acid
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Table 1 Electrochemical equivalent circuit parameters of
Au in solutions with different CI” concentrations
CI'/(mol/L)  R,Q R/Q Cy/uF W/(mQ/s'"?)
0.10 7.707 122.70 101.83 177.30
0.25 10.790 68.42 75.18 48.65
0.50 8.676 34.97 66.62 —
1.00 6.878 16.31 77.83 —
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H,0,/mmol R/Q R./Q Ca/pF
0 7.707 122.70 101.83

5 6.072 113.10 78.80

10 6.396 86.41 100.90

20 5.286 61.01 72.97
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