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The ever-increasing water contamination with chemically diverse pollutants by industrial, agricultural 
and domestic activities is one of the major challenges of modern society. Enormous amounts of treated, partially 
treated or untreated wastewaters are daily released to natural water bodies around the world. Numerous emerging 
organic contaminants of different origin, for example industrial additives, pesticides, cosmetics, personal-care 
products, hormones, pharmaceuticals, as well as their transformation products are ubiquitously detected in water 
bodies also in remote regions far from their emission sources. (Wilkinson et al, 2022). Due to their diverse negative 
effects on public health and the environment, their efficient removal from wastewater before releasing into the 
environment is deemed of great importance, even when present in low concentrations (Schwarzenbach et al, 2006). 
However, since conventional wastewater treatment processes were not designed to handle this class of pollutants, 
they are of limited effectiveness, and advanced complementary treatment techniques must be employed (Morin-
Crini et al, 2022). Among them, adsorption is regarded as the most promising due to its versatility, high efficiency, 
operational simplicity, large-scale applicability, inexpensiveness, and environmental friendliness due to the lack 
of potentially toxic by-product formation (Rashid et al, 2021). 

In addition to conventional adsorbents, such as zeolites, clays, silica and porous carbon, a large variety 
of organic, inorganic and hybrid organic-inorganic adsorbents have been developed in the past decades. Among 
them, polymer adsorbents and their composites exhibit distinct advantages, including high surface area, long-term 
physicochemical stability in water, low weight, mechanical stability, cost-efficiency, good selectivity, fast 
adsorption kinetics, large capacity, ease of preparation and regeneration (Pan et al, 2009; Jaspal et al, 2020). 
Additive manufacturing, most widely known as 3D printing, makes the creation of chemically diverse monolith 
adsorbents having complex porous structures possible, which can both facilitate mass transport through the pores 
and ensure that there is a large contact area between the material and the water contaminants (Pereira et al, 2021; 
Barman et al, 2023). 

In this work, we report the utilization of monoliths of complex porous structure, prepared by a vat 
photopolymerization method, as novel adsorbents for the removal of a model drug from aqueous solutions. An 
acrylate-based photopolymer loaded with a carbon-based material filler was selectively solidified layer-by-layer 
by using light of a wavelength of 405 nm, while the adsorbent was characterized by Fourier-transform infrared 
spectroscopy (FTIR), scanning electron microscopy (SEM), X-ray diffraction (XRD) and contact angle 
goniometry. Monolith’s adsorption performance was evaluated by batch experiments, and the effect of pH, contact 
time, temperature and initial pollutant concentration was studied. The final pollutant concentration was determined 
spectrophotometrically. The kinetic data were fitted to the pseudo-first-order and pseudo-second-order models. 
The equilibrium adsorption data at different temperatures were fitted to the Langmuir and Freundlich adsorption 
isotherm models. The results indicate that hydrophobic 3D printed composite monoliths can be effectively 
employed for the removal of emerging organic contaminants from aqueous solutions. 
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