S PIM-btrip polymers as a perspective main element of modified planar electrode for diquat dibromide determination
Anna Vorozhbian1, Oksana Tananaiko1, Shuhua Pang2, Neil B. McKeown.2
1 Taras Shevchenko National University of Kyiv, Volodymyrska Street, Kyiv, Ukraine, 01601 
2 The University of Edinburgh, Old College, South Bridge, Edinburgh, Scotland, EH8 9YL 
Electrochemical determination of pollutants, such as pesticides, by voltammetric methods using planar electrodes has many advantages such as high sensitivity, the possibility of on-site and non- destructive analysis. Diquat dibromide (DQ) is used as a nonselective herbicide and preharvest desiccant [1]. The pesticide is water-soluble, and its residues are toxic to nature and can cause human health problems, that is why it is essentially important to control its concentration in water. Modification of the working electrode surface with the material that can efficiently adsorb DQ could lead to better sensitivity. Polymers of intrinsic microporosity (PIM) respectively have a high surface area [2]. The sulfonated PIM possess the cation-exchange properties. They can be perspective modificators of the planar electrode. 
This work aimed to explore the electrochemical behavior of diquat dibromide on the planar electrode and to synthesize sulfonated PIM-btrip polymers to investigate their adsorption properties.
Due to reversible electrochemical properties DQ was determined by cyclic voltammetry (CV) method using modified planar carbon electrodes. The LOD of the determination of DQ obtained by CV with non-modified electrode is 0,5 mmol/L. The DQ exhibits three reversible redox states: dication DQ2+, radical cation DQ+• and neutral species DQ0 thus it can be adsorbed by cation-exchangers. The S PIM-btrip with three degrees of sulfonation was synthesized: S PIM-btrip 1-5, S PIM-btrip 1-10 and S PIM-btrip 1-15. The kinetics of adsorption and maximum capacity values of DQ were evaluated for the three types of the polymer. For the all sulfonated PIM-btrip polymers the pseudo second order kinetics model fitted better then the pseudo first order one. The k2 value for S PIM-btrip 1-5 is 1,18 g mmol-1 min-1 for S PIM-btrip 1-10 k2 = 2,27 g mmol-1 min-1 and for the highest sulfonation degree S PIM-btrip 1-15 k2 = 10,0 g mmol-1 min-1. Adsorption isotherm data for all S PIM-btrip’s were fitted with the Langmuir and Freundlich models. The correlation coefficients R2 in all cases were higher for Langmuir model. The sorption capacity Qe toward diquat for S PIM-btrip 1-5 is 0,316 mmol g-1, for for S PIM-btrip 1-10 Qe = 0,483 mmol g-1 and for S PIM-btrip 1-15 Qe = 0,541 mmol g-1.
One can see the correlation between the sulfonation degree of S PIM-btrip and the adsorption rate / capacity of DQ. The best adsorption results have been demonstrated for S PIM-btrip 1-15 with the highest sulfonation degree. The obtained results are promising for the development of the sensitive element of voltametric sensor based on planar carbon electrode modified with S PIM-btrip 1-15. 
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