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Abstract

In developing countries, electronic wastes (e-wastes) are often processed informally, resulting in
significant release of persistent organic pollutants (POPs) into the surrounding environment. This study
investigated the concentrations and relative abundance of POPs to include 8 legacy flame retardants,
polybrominated diphenyl esters (PBDEs) and 8 novel flame retardants organophosphate esters (OPEs) in
20 air samples from the largest e-waste dumpsite in Lagos, Nigeria, from May 2022 to January 2023. To
the best of our knowledge, this is the first study aimed at evaluating these pollutants in air from an e-
waste site in Nigeria to assess occupational exposure associated with unstructured, informal e-waste
recycling. The total concentration of PBDEs (518.26 ng/m?3) exceeded that of OPEs (298.40 ng/m3). Among
PBDEs, the highest mean concentration was found at the outdoor dismantling shop (234.75 ng/m?3),
followed by indoor dismantling (13.36 ng/m3), with the lowest concentration at indoor repair and
storage areas (11.01 ng/m?3). BDE-99 exhibited the highest mean concentration (7.82 ng/m?3), while BDE-
154 had the lowest (0.07 ng/m?3). Similarly, OPEs showed a comparable composition profile, with the
outdoor dismantling shop having the highest mean concentration (14.5 ng/m3), followed by indoor
dismantling (12.55 ng/m3), and the lowest at indoor repair and storage (10.25 ng/m3). TCIPP had the
highest mean concentration overall (9.40 ng/m3), followed by TNBP (1.09 ng/m?3), while EHDPP had the
lowest (0.09 ng/m3). All target compounds were detected at the dumpsite; with concentrations in outdoor
samples generally lower than those indoors, indicating elevated exposure and health risks for e-waste
workers spending considerable time indoors sorting e-wastes. Overall, the concentrations of all target
pollutants in this study were within the global range reported elsewhere. Proper e-waste recycling
processes, environmentally sound management, and regular monitoring are of the utmost importance for
guaranteeing the health of e-waste recyclers and also the environment.
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