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Features of current flow in a discharge with a liquid cathode prepared  
from an aqueous solution of sodium chloride 
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Experimental studies of a discharge with a liquid electrolyte cathode in the current range of 
50–100 mA at an interelectrode distance of 3–4 mm were carried out. An aqueous solution of 
sodium chloride with a molar concentration of 0.15 mol/l was used as the cathode. The pres-
ence of current ripple in the investigated range of parameters were fixed. The appearance of 
current ripple were considered under the assumption of a droplet transfer of matter and charg-
es from an aqueous solution to the discharge plasma. Based on the analysis of the current 
waveforms, the sizes of individual droplets were estimated. 

Keywords: gas discharge, liquid electrode, electrolyte cathode, contact glow discharge electroly-
sis, mass carryover of electrolyte. 

DOI: 10.51368/1996-0948-2023-3-33-38 

REFERENCES 

1. Locke B. R., Sato M., Sunka P., Hoffmann M. R. and Chag J.-S., Ind. Eng. Chem. Res. 45, 882 (2006).
2. Son E. E., Suvorov I. F., Kakurov S. V., Solov'eva T. L., Yudin A. S., Rakhletsova T. V., Gaisin Al. F. and Sami-
tova G. T., High temperature 52, 490 (2014).
3. Drozhzhin S. A., Kashapov R. N., Kashapov L. N. and Kashapov N. F., J. Phys.: Conf. Ser. 1923, 012027 (2021).
4. Valiev R. A., Shakirov Yu. I. and Iliuchin A. N., J. Phys.: Conf. Ser. 567, 012040 (2014).
5. Saito G. and AkiyamaT. , Journal of Nanomaterials. 2015, 123696 (2015).
6. BurakovV. S. , NevarE. A. , Nedel'koM. I. , and TarasenkoN. V. , Russian Journal of General Chemistry. 85 (5),
1222 (2015).
7. ShutovD. A. , BobkovaE. S. , and RybkinV. V. , ChemChemTech, 57(6), 49 (2014).
8. NaumovaI. K. , SubbotkinaI. N. , TitovV. A. , KhlyustovaA. V. , and SirotkinN. A. , Prikladnaya Fizika, No. 4, 40
(2021).
9. Surov O. V., Voronova M. I., Titov V. A. and Zakharov A. G., Applied Physics, № 1, 17 (2021) [in Russian].
10. Bruggeman P. J. et al., Plasma sources science and technology 25, 053002 (2016).
11. Gaisin F. M., Gizatullina F. A. and Kamalov R. R., Fizika i khimiya obrabotki materialov, № 4, 58 (1985).
12. Chistolinov A. V., Tyuftyaev A. S. and Gadzhiev M. Kh., Applied Physics, № 5, 5 (2021) [in Russian].
13. Polyakov O. V., Badalyan A. M. and Bakhturova L. F., High Energy Chemistry 37, 322 (2003).
14. Polyakov O. V., Badalyan A. M. and Bakhturova L. F., Fiziko-khimicheskaya kinetika v gazovoy dinamike 5, 1
(2007).
15. Zakharov A. G., Maksimov A. I. and Titova Yu. V., Russian Chemical Reviews 76, 235 (2007).
16. Kutepov A. M., Zakharov A. G., Maksimov A. I. and Titov V. A., High Energy Chemistry 37, 317 (2003).
17. Khlyustova A. V., Maksimov A. I. and Sirotkin N. A., Elektronnaya obrabotka materialov 47, 66 (2011).
18. Yang Z., Kovach Y., Wang Z. and Foster J., Plasma Sources Science and Technology 31, 115008 (2022).
19. Shirai N., Suga G. and Sasaki K., Plasma Sources Science and Technology 29, 025007 (2020).
20. Tazmeev G. K., Timerkaev B. A. and Tazmeev K. K., J. Phys.: Conf. Ser. 669, 012057 (2016).
21. Tazmeev G. K., Timerkaev B. A. and Tazmeev K. K., J. Phys.: Conf. Ser. 1328, 012075 (2019).
22. Kuznetsov G. V., Strizhak P. A. and Kuibin P. A., Thermophysics and Aeromechanics 21, 609 (2014).




