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Enhanced performance of Fenton process with sodium pyrophosphate/
Fe®* for treating multi-metallic-containing tin dressing wastewater
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Environmental Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China;
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in Mining and Metallurgy, Ganzhou 341000, China)

Abstract: Aiming at the problems of large agent consumption, easy to turn back and instability due to the
fast consumption and slow circulation of Fe?* in the treatment of complex mine wastewater by the Fenton
method, sodium pyrophosphate possessing Fe?* complexing ability was applied into the Fenton process
system to explore its enhanced performance in treating multi-metallic tin dressing wastewater. The results
showed that the addition of sodium pyrophosphate increased the removal rates of CODc;, Sb, and SS in
the wastewater by 9.6%, 8.7% and 8.3%, respectively. Using the CODc, removal rate as the evaluation
metric, single-factor experiments were conducted to investigate the effects of pH value,
m(H202):m(CODc), n(Fe?*):n(H202) and reaction time. Under the condition of m(H202):m(COD¢/)=3:1,
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the response surface optimization determined the optimal parameters as pH=3, n(Fe?*):n(H20,)=1:3, and
a reaction time of 29.8 min. Comparative SEM and XRD analysis of the precipitates revealed that the
Fenton system with sodium pyrophosphate produced precipitates with higher crystallinity, regular
structure, and sharper edges, primarily composed of Fe(OH)s and calcium phosphate. It is hypothesized
that sodium pyrophosphate stabilized Fe?* concentration, thereby promoting the Fe?'/Fe3*cycle and

enhancing the Fenton reaction performance.

Keywords: multi-metallic-containing tin dressing wastewater; Fenton process; sodium pyrophosphate;

complexation; enhanced performance
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Fig.3 Effects of changes in sodium pyrophosphate dosage
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Fig.12 XRD comparative analysis results of precipitates
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