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INTRODUCTION

Waste printed circuit boards (WPCBs) contain substantial amounts of metals (Cu, Fe, Zn, Sn, Pb, Ni, Au, Ag) and include epoxy resin, glass fibers, ceramics and
other non-metallic fractions, which embody large numbers of brominated flame retardants and other harmful substances, that might create serious pollution
problems upon disposal. In view of the environmental and economic benefits, increasing attention has been paid to the development of different processes
for hazardous components separation and metals recycling from WPCBs.

In an attempt to develop an innovative and eco-friendly technology for the advanced electrochemical recovery of the metals from WPCBs, the dissolution
behavior of Zn, Sn, Fe and Pb in different bromide-based electrolytes has been investigated using electrochemical impedance spectroscopy (EIS) and X-ray
photoelectron spectroscopy (XPS) measurements. Different electrical equivalent circuits have been proposed to broaden understanding the dissolution
mechanism of the metals in acidic Br-/Br, solutions that could be used as lixiviants in the hydrometallurgical route of metals recovery from WPCBs.

EXPERIMENTAL

Dissolution test solutions

sol. A: 2 M KBr (pH=6)

sol. B: 2 M KBr + 0.5 M HBr (pH=0.3)
sol. D: 2 M KBr + 0.5 M HBr + 0.001 M Br, Ag/AgCl/KCl,,; as reference electrode (Ref.)

sol. C: 2 M KBr + 0.5 M HBr + 0.01 M Br, Pt wire (¢ = 0.5 mm, L 10 cm) as counter electrode

Electrodes
Zn (5.9mm); Sn (6mm); Fe (6mm); Pb (5.9 mm) disks as working electrodes

Electrochemical impedance spectroscopy measurements - PARSTAT 2273 Potentiostat/Galvanostat
XPS measurements - ESCALAB 250 Xi XPS (Thermofisher) spectrometer equipped with a scanning electron microscope and an X-ray detector for EDX data
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e Electrochemical measurements showed that the addition of bromine in the

system favours to great extents the dissolution process of all studied metals as
compared to bromine-free electrolytes.
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Z. 1Q.cm’ EDX mapping of Pb immersed  Metals were obtained in acidic bromide solution containing 0.01 M Br, and they
in sol. ¢ vary in the following order: Zn >> Sn > Pb > Fe.

Nyquist diagrams corresponding to
metals corrosion in different electrolytes:

) Sol. A: (— @) Sol. B: (-4 ) Sol. D. * XPS chemical assessment allowed the identification of the dissolution products
(- V=) Sol. C formed on the metallic surfaces after exposure to the electrolytes.
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