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Adsorption-reduction-immobilization-readsorption cyclic enrichment of Cr (VI) in CS/PPy/PEI aerogels. XING Jian-yul’z*,
BAI Yue-hao', MA Huan’, LIU Ya-li*, JIA Rui'? (1.School of Water and Environment, Chang'an University, Xi’an 710064, China;
2.Key Laboratory of Subsurface Hydrology and Ecological Effect in Arid Region of the Ministry of Education, Chang'an University,
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Resources, Chang’an University, Xi’an 710064, China; 4.PowerChina Northwest Engineering Corporation Limited, Xi'an 710065,
China). China Environmental Science, 2025,45(9): 4904~4913

Abstract: Cr (VI) typically exists as a negatively charged anion, whereas Cr (III) is positively charged as a cation. The positively
charged Cr (III) obtained through the reduction of Cr (VI) can further adsorb Cr (VI), thereby enabling cyclic adsorption and
enrichment of chromium species. In this study, polypyrrole (PPy) was dispersed in chitosan/polyethyleneimine (CS/PEI) hydrogel
network to prepare a composite aerogel named CS/PPy/PEI. The composition and structure of CS/PPy/PEI were characterized by
scanning electron microscopy (SEM), Fourier transform infrared spectroscopy (FT-IR), Zeta potential and UV-vis-NIR spectroscopy.
Based on the valence transformation of Cr (VI) /Cr (Ill), the cyclic enrichment process of Cr (VI) adsorption-photoreduction-
immobilization-re-adsorption is established in CS/PPy/PEI aerogel. The results showed that the introduction of ascorbic acid as a
co-catalyst during the photocatalytic reduction process could further enhance the enrichment of chromium by CS/PPy/PEI, and the
adsorption capacity of CS/PPy/PEI could reach 279.69mg/g after 6¢cycles of enrichment. Since CS/PPy/PEI aerogels do not contain
any other metals, high-purity chromium can be effectively recovered through simple calcination.

Key words: polypyrrole; adsorption enrichment; Cr (VI); photo-reduction; valence transition
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Fig.12  Cyclic adsorption of Cr (VI) by CS/PPy/PEI and total

Cr enrichment capacity under different conditions
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