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Breakthrough curves are key for designing continuous flow adsorption systems, typically obtained experimentally or through modeling [1]. 
In this study, a mixture of activated carbon (AC) and geopolymers (GP) was tested in a continuous treatment system for the removal of 
model contaminants from waters in a single-component system composed of sulfamethoxazole (SMX), acetaminophen (ACT), or gallic acid 
(GA). In addition, the adsorbent materials were also tested in a multi-component water matrix to evaluate the interactions between 
adsorbates and adsorbents. Adsorption tests were conducted using 1g of GP and 0.5g of AC, filled with glass beads. The experiments were 
carried out at room temperature, considering 100 mg/L for all contaminants and natural pH of the solutions. The flow was set to 1 mL/min 
and controlled by a peristaltic pump. The breakthrough curves are shown in Figure 1. Based on the experimental data, the useful operating 
times were calculated, assuming that the effluent concentration should not exceed 5% of the initial concentration [2], yielding 228 minutes 
for ACT, 46 minutes for SMX, and 53 minutes for GA in the multi-component system. A reduction in time was observed when compared to 
the single-component system due to faster saturation caused by competition for active sites. The useful adsorption capacities were also 
calculated, with values of 45.7 mg/g for ACT, 9.2 mg/g for SMX, and 10.7 mg/g for GA in the multicomponent system. The overall results 
indicated that the column was efficient, as the contaminating compounds were removed up to the system breakthrough. In conclusion, 
this preliminary study suggests that these materials can be effectively combined and applied in tertiary wastewater treatments, as 
permeable reactive barriers. 
 
 

 
Figure 1. Breakthrough curve for a) single-component system and b) multi-component system 
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