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1. Introduction – The discovery of carbon nanotubes (CNTs) 

revolutionized the world of nanomaterials and nanotechnology. One of 

the most interesting properties of these nanostructures is related to 

their extremely large specific surface area. Thanks to this, CNTs have 

a high sorption potential for chemicals that differ significantly in 

physicochemical properties. It should be emphasized that CNTs 

surfaces can be easily modified in order to obtain the desired 

properties, which increases their attractiveness as sorbents. Moreover, 

it has been proven that CNTs can be simply regenerated and reused as 

sorbents while maintaining high sorption efficiency [1]. Therefore, it 

was decided to use CNTs as sorbents in passive sampling devices 

(CNTs-PSDs) (Image 1) for monitoring micropollutants 

(sulfonamides, non-steroidal anti-inflammatory drugs, antidepressants, 

cytostatic drugs, β-blockers, hormones, phenol derivatives) in the aquatic environment. 

 

2. Experimental - The developed passive samplers consist of two disks made of polymethyl 

methacrylate. Carbon nanotubes were placed between two polyethersulfone membranes and the whole 

was sealed by twisting the discs (Image 1). The developed passive 

samplers were placed in metal canisters and immersed in three 

types of surface water (the Baltic Sea, the Nogat River, and 

Sztumskie Pole Lake) for 20 days (Image 2). After that, CNTs-

PSDs were removed from the water, brought to the laboratory, 

washed and dried. Subsequently, the analytes retained on the 

surface of CNTs were eluted and the obtained extracts were 

analysed by liquid chromatography coupled with triple quadrupole 

mass spectrometry (LC-MS/MS) to determine the time-weighted 

average (TWA) concentrations of the analytes. 

Image 2. Canisters with CNTs-PSDs  

before immersion in the lake 

 

3. Results and Discussion - The obtained results confirm the effectiveness of using CNTs as a sorbent in 

passive samplers. Using CNTs-PSDs, carbamazepine, 3,5-dichlorophenol, diclofenac, bisphenol A, 17-β-

estradiol, 17-α-ethinylestradiol, metoprolol and p-nitrophenol were determined in the tested surface 

waters. It is worth noting that using CNTs-PSDs a greater amount of chemicals was determined than 

using spot sampling and solid-phase extraction, which confirms the advantage of passive sampling over 

spot sampling, especially in the analysis of pollutants occur in the environment at low concentrations. 

  

4. Conclusions - Nowadays, attention is being paid to the use of environmentally friendly and renewable 

methods for sustainable development. The use of CNTs as sorbents in passive samplers fits better with 

this trend than the classically used Oasis HLB. First of all, CNTs can be easily and quickly regenerated 

and then reused. Secondly, there is still ongoing work on improving methods of synthesizing CNTs in 

order to produce these nanomaterials by cheaper and more environmentally friendly ways. Given this, 

CNTs-PSDs have an immense potential for use in routine monitoring procedures. 
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Image 1. Developed passive 

sampler 


