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Proton exchange plays a key role in the energy supply of cellular organisms. The application of water-alcohol mixtures in pharmacology, the food industry, and various technological processes provides study relevance of molecular associates formed due to hydrogen bonds and proton exchange in such systems.
The presented work describes the results of the study of ethanol-distilled water-deuterated water solution by high-resolution 1H NMR spectroscopy as well as by an inversion-recovery pulse sequence with a selective 180° pulse. All measurements performed on a Bruker AVANCE II TM 500 NMR spectrometer at +25°C.
The spectrum contains three signals from CH3-, -CH2-, and -OH groups of ethanol, as well as a proton signal in HOD. The inversion-recovery pulse sequence is usually used to study longitudinal relaxation in systems with no exchange. It is more efficient to use a selective inverse 180° pulse to study exchange processes: spin, chemical, in this case proton exchange. Exchange between -OH and HOD has an influence on the recovery of signals, especially noticeable at the initial stage. The approximation and analysis of the dependence of -OH and HOD signals intensity vs. the delay time between pulses allowed to characterize both longitudinal relaxation and exchange processes between the mentioned structural-molecular groups.
It is planned to study the dependence of exchange processes in such systems on temperature, acidity of the solution and other factors, as well as modeling of NMR spectra of solutions under the influence of pulse sequences with different pulse parameters.
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