Adsorption of trifluralin, alachlor and atrazine from different water matrices onto powdered activated carbons (PACs)  
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Activated carbon adsorption is assumed as an effective process for removal of organic micropollutants from water. Recently Nam et al. (2014) investigated adsorption of nine selected hydrophilic and hydrophobic substances and showed that decrease in adsorption capacity in surface water was more significant for hydrophobic compounds. This paper compares the adsorption of three herbicides (trifluralin, alachlor and atrazine) of  different hydrophobicity onto two PACs in two natural water matrices, each before and after ozonation (dose 1.5 mg O3/L): surface water (the Danube River), and deep groundwater of different origin. The characteristics of both water sources are given elswhere (Leovac et al., 2015).  One activated carbon is produced by steam activation of vegetable raw materials (A) and the other by steam activation of peat (B). PAC samples were characterized in the laborotory for BET surface area (carbon A 734 m2/g, carbon B 664 m2/g) and for average pore radius (carbon A 20,3 Å, carbon B 18,5 Å).  Experiments were performed in bottles containing water spiked with herbicide solution in methanol (level of 20 µg/l) with  8 mg/L or 15 mg/L of PAC. The herbicide concentration was measured after 1 hour of shaking. Initial concentration was measured in samples that were shaked without any PAC addition. Samples were filtrated through glass-fiber filters and analyzed on herbicide content by GC/µECD. Recovery values at the concentration level of 10 µg/L were 102-105% with RSD for three replicates 3-7%.  Results for 8 mg/L PAC dose (presented in Figure 1) showed that PAC B is more efficient for trifluralin in all water matrices, while for alachlor it achieved much better removal in non-ozonated samples. Such difference between ozonated and non-ozonated samples was not observed for PAC A. 
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	Figure 1. Removals (%) of three herbicides in different water matrices. Results are average values of duplicate measurements. 


Further increase of carbon dose to 15 mg/L caused increase in herbicide removal for both carbons. However, difference between ozonated and non ozonated samples still was possible to observe for carbon B in case of alahlor and atrazine. This leads to conclusion that ozonation of dissolved organic carbon present in water matrices may cause formation of competing molecules relevant for sorption of more polar alahlor and atrazine or enhance their solubilization. Adsorption analysis (Sontheimer et al.,1988) of DOC present in water samples was performed with aid of software AdsAna (Version 1.3)(Worch, 2008).
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