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INTRODUCTION

Waste printed circuit boards (WPCBs) are the most valuable components of the electrical and electronic equipment wastes,
which contain various metallic materials, including precious metals. The concentration of the noble metals, particularly Au, Ag, Pd
and Pt Is higher than in their primary resources, which makes WPCBs potential sources of recyclable metals. WPCBs contain
different hazardous elements, including heavy and toxic metals that may cause significant environmental pollution during the
conventional waste treatments by landfilling or incineration. Therefore, the WPCBs recycling Is necessary not only for resource
recovery, but also for the environmental protection.

In an attempt to develop an innovative and eco-friendly technology for metals recovery from WPCBs, electrochemical
dissolution behaviour of Ag, Au, Cr, Ti was Investigated in different bromide-based electrolytes, using electrochemical techniques.

EXPERIMENTAL

Corrosion test solutions: Electrodes:
- Sol. A: 2 M KBr -Au (Imm); Ag (1.7/mm); Cr (3.5mm) and Ti (3mm) disks as working electrodes
-Sol. B: 2 M KBr + 0.5 M HBr - Ag/AgCIl/KClg,r 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

RESULTS AND DISCUSSIONS

Open-circuit potential (OCP) Electrochemical impedance spectroscopy (EIS)
. 0.8 ; | ; I ' 10 : | : : . , . : :
S . i OCP / V vs. Ag/AgCI/KClg, | AU -
o | | Metal ~ gl
2 0a- : Sol.A | Sol.B | Sol.C e |
S | |=——2MKBr _ O 6l
< o2 K roamupoomo] | | AU | +0.036 | +0.450 | +0.614 gl T
> —~ ' .
> 00 | Ag | -0.236 | -0.230 | -0.113 o 41 /
Q-0 2-/ : N | 4
o ~— _ Ti | -0.262 | -0.002 | +0.738 ;2f
O -0.4 J- | - | - ' 0'0(9.(?0 0.02 004 006 0.8
0 600 1200 1800 | Cr -0.232 n.d. +0.103 o . S
time/s 0 2 4 6 , 8 10
Z. 1kQ.cm
Potentlodynamlc polarlzatlon measurements
| | | | | | | | | | | | OO]_— | | | | | | | 3 8 0.20— L ' | | | 250 | | | | | | | | .
o.miAu / j "1 AQ L | / AQ | { [ TI -
_ | 0.001- ' — ~_ ™/ | N 200-%‘«&[«%} :
E é ; /) § € 610w S - s | E : _
1E-41 1E-4- : O S “
O 1E 65 5 CEJ]_E-E)-; E f 44%%Fo0 005 o010 015 . N
< i 1= 5 5 > " | ~ 100
-~ ] ] <1E-6; £ /i R. Q >
._1E81 1 — N 2- - _'V‘I'IJC&_ - N 50 |
' 1E-7- - Ly _%]— . Y —
: : ; - | 0] 25 50 75 100 |
T 00"."2 4 6 . 3 0 50 100 150 . 200 250
04 -02 00 02 04 06 0.8 -0.6 -0.4 -0.2 0.0 0.2 2 2
E /V vs. Ag/AGCI/KCI_ E /V vs. Ag/AGCIKCI_ Z.. ! kacm Zoo | KQ.cm
Polarisation curves in different electrolytes: (—) Sol. A; Nyquist diagrams corresponding to metals corrosion in different bromide-
(—) Sol. B;(—) Sol. C (scan rate, 10 mV/min) based electrolytes: (—Hl—) Sol. A; (—®—) Sol. B; ( ) Sol. C.
Electrochemical parameters as function of metal and electrolyte The results of the regression calculation with the electrical equivalent circuits
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CONCLUSIONS

» Except for Cr, which passivates in all studied electrolytes, the corrosion of Au and Ag is significantly enhanced in highly acidic
bromide solution, especially in the presence of the oxidizing agent. It allows the generation of the Br,— Br-system in the HBr-Br,
solution, which favors the dissolution of Au and Ag at greater rates, as compared to Br, -free electrolytes.

» Ti dissolution rate was also slightly accelerated in the bromide-based solution containing Br,, as proved by EIS measurements.
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