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Extended Abstract 
Environment contamination by heavy metals cause serious health and ecological problems in many parts of the 

world [1]. Therefore, their accurate analytical determination is of great importance.  

Chemical modification of electrodes is an effective way to improve sensitivity and selectivity of electrochemical sensors 

used for metal ions determination. Carbon nanotubes (CNTs) due to their high electrical conductivity can introduce strong 

electrocatalytic activity to electrochemical devices, and thus, have been successfully applied in the fabrication of 

electrochemical sensors for various applications [2]. Ion-imprinted polymers (IIPs) are macromolecules showing high 

selectivity toward target ion related to a memory effect resulting from the process of their preparation. Their other advantages 

are chemical stability, low cost, and easiness of preparation [3]. Carbon nanotubes functionalized with ion-imprinted 

polymers are promising materials for electrodes modification. 

The aim of the study is formation of new selective materials based on carbon nanotubes and ion-imprinted polymers for 

modification of electrodes. The first stage of the project involved covalent functionalization of carbon nanotubes with 

dithiocarbonates, which are chain transfer agents in RAFT (reversible addition-fragmentation chain transfer) polymerization. 

Functionalization of CNTs with dithiocarbonates enables polymerization conducted directly from nanotube’s surface.  

CNT-IIP hybrids were synthesized by polymerizing a mixture of dithiocarbonate-modified CNTs, template ions (Pd2+), 

functional monomers and a crosslinker. Polymerizations were performed using commercially available monomers (e.g. 

acrylonitrile, acrylic acid) as well as synthesized ones i.e. carbamohydrazonothioate or thiourea-based molecules having high 

affinity to metal ions. In this way several CNT-IIP nanohybrids were obtained. The specific cavities complementary to the 

size and shape of the template ions were formed after their removal from the polymer network. The obtained materials were 

deposited on gold electrodes by solvent evaporation. 

Raman spectroscopy, Fourier transform infrared spectroscopy, thermogravimetric analysis, and scanning and 

transmission electron microscopy were employed to confirm modifications and study chemical composition of the obtained 

materials. Electrochemical properties were analysed by cyclic voltammetry and electrochemical impedance spectroscopy. 
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