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Electrochemical Deposition of Palladium from the Barren
Solution of Precious Metal Using Coal-based Electrodes
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Abstract: Recovery of Pd from the barren solution of precious metals was studied by using the
electrochemical process with the self-made coal-based material as an electrode. The pore structure, shape
and performance of the electrode material were investigated with the aid of the pore size distribution,
scanning electron microscopy, energy spectrum and electrochemical workstation. The results showed that
the microporosity of the material was more than 80%. The palladium ions had strong adhesion ability on
the surface but with large diffusion resistance in the internal channel of the electrode. The influence factors
of palladium deposition included the depositing time, electro-bath temperature and voltage. Up to 99.32%
recovery rate of palladium could be accomplished when the deposition was carried out for 6 hours at 40°C
with the bath voltage of 1.6 V. The deposition of palladium in the anode, was also observed, probably due
to the electric attraction of PACL,* on the positively charged anode.
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Fig.1 N, adsorption-desorption isotherms

of the coal-based electrode
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Fig.2 Pore size distributions of the coal base electrode
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Fig.3 CV curves of the coal-based electrode
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Fig.4 Electrochemical impedance spectroscopy

of the coal-based electrode
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Fig.5 SEM images (left) and EDS (right) analyses of the electrode after the electrochemical deposition

No. Voltage/V Time/h Temp%ature/ raiegogg/l%
1 1.2 2 20 64.61
2 1.2 4 30 78.53
3 1.2 6 40 98.63
4 1.6 2 30 89.14
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7 2.0 2 40 90.71
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