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Abstract:

In the present study, the systematic approach to access the fate and predominant pathway of
selected surfactants and personal care products (sodium dodecyl sulphate, propylene glycol and
trimethyl amine) in hydroponic mesocosms, biodegradation and adsorption by soils are
described. The overall objective of the study is to determine the kinetics of depletion (from
solution) and uptake of pollutants by plants (Phragmites. australis) growing hydroponically,
biodegradation kinetics of target pollutants under aerobic, anoxic and anaerobic conditions and
determine the adsorption kinetics of three target pollutants in four different soils. The potential
for translocation from root to shoot, bio-concentration and risk assessment of these three
surfactants and personal care products were also assessed. After 35 days of hydroponics
experiment, nearly 20% of the sodium dodecyl sulphate was removed from the nutrient solution
followed by propylene glycol (19.2%) and trimethyl amine (14.5%). The photodegradation
played a very minor role in the pollutant degradation. Amongst the three target pollutants
trimethyl amine was more (8.16%) taken up by the plants followed by propylene glycol (7.2%)
and sodium dodecyl sulphate (5.2%). It was also found that all the three pollutants are
biodegraded by the enriched microbes within 3 days, with higher rate observed for propylene
glycol: Sodium dodecyl sulphate found to be a recalcitrant was maximum (58.2%) sorbed to the
soil surface followed by trimethyl amine and propylene glycol. Hence, a treatment system that
combines the adsorption, biodegradation and plant uptake will be the viable option for

elimination the surfactants and personal care products contaminated water.
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