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Abstract

Waste pickling is a major obstacle to the development of metal building materials industry, and
the treatment of waste pickling has become one of the hot topics in recent years in China. In this
paper, the treatment process and the experimental samples of simulated waste pickling with Fe2+
concentration of 1 g/L were analyzed by the self-made electrochemical device, and the external
power supply was 12 V. The quantitative analysis of the real-time variation trend of ferric ion
concentration in cathode and anode during the experiment was carried out. The conclusion is that
the experimental equipment can transform Fe2+* to Fe3+ and finally to the precipitation. The qualit-
ative analysis of the experimental products showed that the samples were iron oxide by XRD, and
the pattern of iron oxide was analyzed by SEM. It was found that the crystal samples was flaky, the
particle size was nanometer, and well-distributed. In addition, the requirements of the following
experiments were proposed to prepare the iron oxide nano-materials with controllable pattern,
and the regenerated acid could be reused.
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Figure 1. Internal structure diagram of electrochemical system and electrochemical device
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Table 1. Concentration of major pollutants in typical waste pickling g/L

=1 BARREKPNERSRIRE oL

75 HNO; HE Fe cr Ni
1[7] 150~180 60~80 30~40 5~10 3~5
28] 180~200 40~45 28~30 10~15 5~10
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Figure 2. Curve: variation trend of ferric ion concentration in cathode and anode
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Figure 3. Curve: variation trend of Fe?* and Fe®* concentrations in cathode and anode
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Figure 4. Curve: variation trend of pH in cathode and anode
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Figure 5. XRD pattern of sample
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Figure 6. SEM images of iron oxide
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