Per- and polyfluoroalkyl substances in selected sewage sludge in Nigeria

Abstract

Levels of seven major perfluoroalkyl carboxylates (PFCAs) and three perfluoroalkyl
sulfonates (PFSAs) were analyzed for the first time in sludge from wastewater treatment
plants from Nigeria. Measurements were performed using an analytical methodology
using solid-phase extraction (SPE) and ultra high performance liquid chromatography
tandem mass spectrometry (UHPLC—MS—-MS). The method detection limit and method
quantification limit was 3 pg/g and 9.5 pg/g for both analytes (PFCAs and PFSAs)
respectively. Typical recoveries ranged from 50% to 104% for spiked mass labeled
internal standards of 1 ng (absolute value) to 1 g of sample. All sludge samples taken
from industrial, domestic and hospital wastewater treatment plants contained
measurable levels of PFASs. Levels of the quantified perfluoroalkyl carboxylates and
perfluoroalkyl sulfonates concentrations ranged from 10 to 597 and 14 to 540 pg/g,
respectively. The concentrations were therefore lower compared to sewage

sludge samples reported in other regions in the world. Perfluoroalkyl carboxylates with
carbon chain having >8 fluorinated carbons were detected in the analyzed sewage
sludge samples at higher levels compared to carboxylates with <8 fluorinated carbon
chain. The measured concentrations indicate that no PFAS point source for the 10
investigated sewage treatment plants existed. Furthermore the low levels in the four
municipal sewage treatment plants in Lagos is a first indication that even in an African
megacity like Lagos the PFASs release from households are low until now. The highest
PFOS level was found in a hospital sewage sludge (539.6 pg/g) possibly indicating
(minor) release from medical equipment where some are known to contain PFOS. The
PFASs in waste water sludge from a brewery warrant further investigations.
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