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Degradation of acid scarlet and methyl orange by nanoscale zero-valent iron

supported on expanded perlite
GUO Bo ™, LI Sai, XU Ting-ting, ZHANG Lei
(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract ; Expanded perlite supported nanoscale zero-valent iron ( EP-nZVI) is synthesized and applied to the
degradation of acid scarlet and methyl orange. The effects of EP-nZVI dosage, initial pH value, temperature and initial
dyes concentration on the removal of acid scarlet or methyl orange are investigated.Excellent performances on the removal
of dyes are observed.In 10 min comparison experiments,98. 2% of acid scarlet and 98. 3% of methyl orange are removed
respectively by EP-nZVI, while only 83.3% of acid scarlet and 81.3% of methyl orange are removed by using nZVI
alone ,and only 13. 8% of acid scarlet and 11. 7% of methyl orange are removed by expanded perlite alone.The results by
scanning electron microscopy (SEM) and X-ray diffraction (XRD) show that expanded perlite reduces the aggregation of
nZVI.Both pseudo first-order and pseudo second-order kinetic models can be employed to describe the degradation of
acid scarlet or methyl orange by EP-nZVI and an excellent fit with pseudo second-order model for the adsorption process
is observed.The results from kinetics study indicate the removal of acid scarlet or methyl orange by EP-nZVI is a prompt
adsorption and simultaneous redox process, also a surface-controlled reaction. UV —Vis absorption spectra for the mixed
reaction solution of acid scarlet and methyl orange indicate that the azo bond of dyes is cleaved by EP-nZVI.In a sum, the
degradation of acid scarlet and methyl orange by EP-nZVI shows excellent degradation efficiency.
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