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HIGHLIGHTS I
X e,
* The mechanisms underlying heavy metal removal =1 S ™
by pyrite were explored. = - a;'“ W—
« Pyrite modification methods and their enhancement 2 | NN
mechanisms were investigated. “:,',T.." -:"/ | "“\*“"* e —
= The applications and performance of pyrite were e
comprehensively summarized. \ @
= Future research directions for pyrite-based materials r—
were critically identified. e e

ABSTRACT: The heavy metal pollution in water, largely driven by human activities, has become a
significant concemn in China. Pyrite has gained attention for treating heavy metal wastewater due to its
excellent adsorptive and redox properties, affordability, and environmental compatibility. However, the
inherent limitations of natural pyrite, such as its small specific surface area, inadequate active sites, and
tendency to agglomerate, hinder its effectiveness in removing heavy metal ions. To address these
shortcomings and optimize pyrite’s performance in practical applications, various modification strategies
have been developed. In this paper, the oxidation, reduction, and adsorption capabilities of pyrite with
respect to different heavy metal 1ons have been systematically reviewed by the companson of the
underlying mechanisms. We also discussed pyrite modification strategies and their corresponding
enhancement mechanisms. Finally, the paper systematically reviews the current application status and
future research trends of pyrite and its modified composites in heavy metal wastewater treatment.
Basically, this work provides a systematic review on pyrite-based materials for heavy metal removal,
from theoretical insights to practical applications and future modification strategies.
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