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Synthesis of herbicidal ILs containing 2,4-D as the anion

Cetyltrimethylammonium chloride (50% aqueous solution) was purchased from Stockmeier Chemia

(Poznań, Poland), didecyldimethylammonium chloride (Arquad 2.10−50, 50% aqueous solution) was

purchased from Akzo Nobel (Amsterdam, Netherlands). Before use, quaternary ammonium salts were

isolated form aqueous solutions via evaporation of the solvent in a rotary evaporator followed by

drying in a vacuum dryer at 50 ºC for 24 h.

Firstly, (2,4-dichlorophenoxy)acetic acid (0.01 M), distilled water (20 mL) and a 10% aqueous

solution of NaOH (0.011 M) were mixed in a round-bottom flask equipped with a magnetic stirrer, a

reflux condenser and an additional funnel. The mixture was heated at 50 °C until a clear solution was

obtained. Quaternary ammonium chloride or bromide (0.01 M), which was previously dissolved in

water (30 mL), was then added and stirred for 30 min at room temperature. The product was then

extracted from the aqueous phase with chloroform (50 mL) and washed with distilled water until

chloride or bromide ions were no longer detected with AgNO3. After removal of the chloroform, the

product was dried under reduced pressure at 70 °C for 24 h (Pernak et al., 2012).

Characterization of the PE microplastic

Figure S1. FT-IR spectra analysis of PE microplastic



Sorption of herbicidal ILs on microplastic

Table S1. Adsorption [%] of anion 2,4-D of compounds on the surface of PE microplastic.

Compound Amount of PE microplastic [g L^-1]
1 2 5 10 20 50 100 200

[CTA][2,4-D] 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.3 ± 0.6 0.8 ± 0.9 4.9 ± 2.2 5.9 ± 2.0
[CTA][Cl] - - - - - - - -
[CTA][Cl]+[Na][2,4-D] 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 4.3 ± 0.9 5.7 ± 0.5
[DDA][2,4-D] 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 3.3 ± 1.9 4.4 ± 0.8
[DDA][Cl] - - - - - - - -
[DDA][Cl]+[Na][2,4-D] 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 2.5 ± 2.2 5.7 ± 0.8
[Na][2,4-D] 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0


