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Abstract

The widespread use of secondary treated wastewater (STW) in agriculture is a key strategy to address water
scarcity caused by climate change. However, concerns remain regarding the accumulation of endocrine-disrupting
compounds (EDCs), particularly alkylphenols (APs), in soil and their potential implications for human health.
This study investigates the presence and accumulation of 4-nonylphenol (4-NP) and 4-tert-octylphenol (4-t-OP)
in agricultural soils that have been irrigated with wastewater for over thirty years. It also assesses AP
concentrations in barren, uncultivated soils of the same region. The results indicate significantly higher levels of
alkylphenols in wastewater-irrigated soils compared to non-irrigated areas, highlighting the impact of long-term
effluent irrigation. The concentration of 4-NP in soil ranged from 5.33 to 89.0 mg/kg dry weight (dw), while 4-t-
OP ranged from below detection limits to 0.2643 mg/kg dw. In wastewater samples, 4-NP concentrations varied
from 0.42 to 14.61 pg/L, and 4-t-OP from 0.0127 to 0.0635 pg/L. These findings underscore the need for rigorous
monitoring of emerging pollutants to minimize environmental and human health risks associated with prolonged
wastewater irrigation.

Keywords: Emerging pollutants, alkylphenols, wastewater, irrigation, soil



