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INTRODUCTION METHODOLOGY

The aim of the galvanizing process is to protect steel pieces from corrosion
by means of a zinc coating. As a result, some waste effluents are generated
from which the spent pickling baths (SPBs) appear as the most hazardous
waste. These SPBs present a high content in Zn and Fe, 0-1.87 M and o.5-
2.8 M respectively, in HCl media (0.3-4 M).

An electrochemical membrane reactor with a Nafion-117 membrane as separator
between anode and cathode was employed (Fig.1). Both cathode and anode have an
effective surface of 72.25 cm2. Both solution tanks have a volume of 10L. The current,
cell potential, pH and temperature were recorded during the electrolysis. Zn and Fe
content of the solutions were measured by AAS. The experiments were carried out in
galvanostatic operation mode.

The feasibility of using an electrochemical reactor to recover the Zn
coming from SPBs with a high current efficiency has been demonstrated.
Furthermore, pure Zn can be obtained up to a 70 % of Zn conversion
beyond which Fe begins to co-deposit. On the other hand, the use of a
separator between the anode and the cathode is needed, as the free Cl,
released at the anode may cause the redissolution of the Zn deposited on
the cathode.
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A Figure 1. Schematic representation of the laboratory reactor and its main

This work presents the scale-up of a laboratory batch reactor of 250 mL to a reactions (left) and pilot plant reactor(right).

first-stage pilot plant reactor of 10 L with feed recirculation.
The effect of the applied current will be studied to optimize the process.
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