
* Corresponding author.

1944-3994/1944-3986 © 2023 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2023.29444

290 (2023) 12–25
April

Effect of Tween 20 and linear alkylbenzene sulfonate on microplastic 
coagulation

Thaynara Lorrayne de Oliveiraa, Francisco Javier Cuba Teranb,*, 
Renata Medici Frayne Cubab, Fernanda Ferreira Freitasc

aEnvironmental and Sanitary Engineering (PPGEAS), Federal University of Goiás (UFG), Goiânia-Go, Brazil, 
email: oliveira.thaynaralorrayne@gmail.com 
bSchool of Civil and Environmental Engineering (EECA), Federal University of Goiás (UFG), Goiânia-Go, Brazil, 
emails: paco@ufg.br (F.J. Cuba Teran), renatafrayne@ufg.br (R.M. Frayne Cuba) 
cInstitute of Chemistry (IQ), Federal University of Goiás (UFG), Goiânia-Go, Brazil, email: fernanda_ferreira_freitas@ufg.br

Received 11 November 2022; Accepted 5 March 2023

a b s t r a c t
Microplastics have surfactant adsorption capability on their surface. As a result, its physical–chemical 
properties can be affected, leading to a decreased efficiency of microplastic removal by the coagu-
lation process. Based on this, this research aims to verify the effect of the surfactant Tween 20 and 
linear alkylbenzene sulfonate on the chemical coagulation of polyethylene and expanded polysty-
rene microplastics. The coagulation/flocculation technique was applied, using turbidity analysis as 
a measure for the removal efficiency of microplastics. With the use of complete factorial planning 
at 2 levels, it was possible to find ideal conditions for microplastic coagulation and, therefore, to 
study the influence of surfactants through ZP, scanning electron microscopy and Fourier-transform 
infrared spectroscopy analyses. From this, electrostatic repulsion was observed in the polyethylene 
(PE) and expanded polystyrene (SPE) systems in the presence of linear alkylbenzene sulfonate, and 
in the presence of Tween 20, the formation of a protective layer in the molecular structure of micro-
plastics prevented their aggregation. Therefore, it is necessary to consolidate methodologies when 
seeking to remove microplastics by coagulation because surfactants, in addition to changing the 
surfaces and morphology of microplastics, lead to a decrease in the removal of PE and SPE by the 
coagulation and flocculation process.
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