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Thermodynamic Analysis and Experimental Study for Removing Arsenic
by Sulfuration from Waste Acidic Solution After Copper Electrolysis
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Abstract; Thermodynamic analysis was conducted with HSC Chemistry 9.0 software for removing arsenic by sulfuration
from waste acidic solution left after copper electrolysis, and it is found that H,S could effectively make asenous acid and
arsenate in the high-concentrated sulfuric acid system precipitated by sulfuration. Based on the theoretical analysis
results, an experiment on arsenic removal of waste acidic solution by sulfuration was carried out to investigate the effects
of sulfurizing agent dosage and reaction time on the arsenic precipitation effect by sufuration. Results show that by
30 min-sulfuration with an addition of H,S at 0.87 times the theoretical amount, the arsenic content in waste acidic
solution after precipitation process falls down to 10.68 mg/L from 6 777.52 mg/L, and the removal rates of arsenic,
copper and antimony are 99.84%, 99.76% and 99.33%, respectively. The iron and nickel therein are hardly
precipitated, and the mass fraction of arsenic and sulfur in the residue of the arsenic removal process are 43.21% and
44.68% , among which the arsenic in the form of arsenic sulfide is in a mass fraction of 42.33%, and S/As in the arsenic
sulfide is in a ratio of 2.29. The finally obtained product is a mixture of As,S, and As,S;. It is shown that the
thermodynamic analysis results differ slightly from the experimental results, but are still of guiding reference for
experiments and practice.
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