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[JocnimkeHHs andy3iiiHO-KOHTPOMbOBAHNX MPOLECIB 3 MPOTIKAHHAM 06'€EMHUX Ta FeTePOreHHUX XiMiYHUX
Ta eNeKTPOXiMiYHMX peakLiiil B JaHWI Yac Biflirpae BX/MBY POsib Y Pi3HUX CUCTEMAX, Y TOMY YUCAI | TEXHIYHUKX,
[0 AIKNX HaNexaTtb eNeKTPUYHI Mkepena CTpyMmy. Y Uil poboTi Ha OCHOBI BifOMUX PiBHAHb PO3rNffatoTbes Npo-
Liec ioHOO6MiHY B MOPOBMX MPOCTOPax eNeKTPOZIB CBUMHLLEBO-KNCNOTHOrO akyMynsTopa npu ioro pospagi. Y
aHani3oBaHiii Teopii BPaxoBYKOTbCS eNeKTPOXIMiYHI MPOLECH MidX TBEPAUMU eNeKTPOoAaMM Ta eNeKTpoiToM, Lo
3aMoBHIOE MOPOBWIA NpocTip. Ha BigMiHy Bif 6araTbox pobiT, TYT BpaxoBYeTbCA ABOMipHICTb NpoLiecy, 06ymoB-
NleHa reOMeTPUYHOI0 CTPYKTYPOIO anapaTa Ta 1oro (isuyH1MM XapakTepucTukamu. Baxnneoro ocobnuvsicTio
po6oTK € Te, WO Y BiAKPUTIlA 30HI MiX €1eKTpoAamMm MacornepeHoc NPUAMaETbC KOHBEKTUBHUM, iIHTEHCUBHICTb
AKOro 3Ha4yHo BuMLUa 3a Ady3ifHUIA, WO NpOTikae B Nopax enekTpogis. Lle [o3Bonse MpUHaliMHI B nepLuomy
HabnVKeHHI He BPaxoBYBaTU OMip LieHTPabHOT 30HW eNeKTPUYHOT KOMipKY B NpoLieci ioHomnepeHocy. Lis, MoxHa
CKa3aTu, rpaHnyHa Cxema [J03BO/ISE 3HAYHO CMPOCTUTU 3aBfiaHHsA NepeHeceHHs 3apagisB yepe3 LeHTPpasibHy 30HY
eneKTPOXIMiYHOT KOMipKW. B pe3ynbTaTi po3B’si3Ky MOKa3aHO, L0 eNeKTPOMPOBIAHICTb TBEPAOT YaCTUHN enekT-
poAiB Bifirpae BaXMBY pofb Yy PO3MOAiINI MOTEHLianiB K y caMux efekTpogax, Tak i B MOPOBOMY NpOCTOP.
BHacnifjoK BeNnKoi eneKTponpoBiAHOCTI HeraTVBHWIA €NeKTPos, o4O NO3UTUBHOMO MpaLoe NpakTUYHO B OfHO-
BUMipHOMY pexxmmi. HeobxifHO TakoX BiA3HauMTH, WO A0AATKOBUIA OMip cenapaTopa Hagae NOMITHWIA BNAMB Ha
po60TY MO3UTUBHOIO €NEKTPOAA, AKNIA MPOABAAETLCA NPW MOPIBHAHO BEMMKMX CTPYMaX, KoM NOYMHAE BifvyBa-
TUCA HecTaya KOMMOHEHTA, Lo 3apsapkae. Lie B 0CHOBHOMY BigHOCMTbCS [0 06MacTi, L0 MeXYe 3 CTPYMO36ipHU-
koM. LLle ogHi€l0 BaXXMMBOK CTOPOHOID PO3PaxXyHKY € BU3HAYEHHS PO3MOfiny Manopo34y1HHONO i MOraHonpoBia-
HOro cynbaTy cBuHLo (PbSO4), IKWIA BENMKOKO MIpOIO, @X A0 MPUMUHEHHS PO3psdy, BM/MBAE Ha MPOLEC Maco-
nepeHocy. MokasaHo, Lo Npy MOPIBHAHO BENMKUX CTPYMaX YTBOPEHHSA NPOAYKTY, L0 NacuBye, KOHLEHTPYETLCS
Y 30BHILLHIX CTOPiH eNeKTPOAIB.
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1. Dasoyan M. A., Aguf I. A. Current theory of lead acid batteries. Stonechouse Glos. Technicopy Limited. 1979.
371 p.

2. Kowenb M. [. TeopeTu4Hi OCHOBM eNeKTPOXiMiYHOI eHepreTuku: MigpyyHuk. OHinponeTpoBcbk: YAXTY,
2002. 430 c.

3. Gebhart B., Yaluriya Y., Mahajan R. L., Sammakia B. Buoyancy — induced flows and transport. Berlin:
Springer-Verlag; Washington: Hemisphere, 1988. 1001 p.

4. Mpuxoapko A. A. KoMNbioTepHble TEXHONOMMW B a3porMapoirHaMmnke u tensomaccoobmeHe. Kres: Haykosa
[Oymka, 2003. 379 c.

5. Vahid Esfahanian, Torabi Farschad, Mosahebi Ali An improved mathematical model of lead-acid batteries for
simulation of VRLA batteries. Journal of Power Sources Symposium. 2007. 9 p. URL:
https://wp.kntu.ac.ir/ftorabi/Resources/Publications/An%20Improved%20Mathematical%20Model%200f%20L
ead%E2%80%93Acid%20Batteries%20for%20Simulation%200f%20VRLA%20Batteries.pdf (Last accessed
on April 28, 2023).

6. Vahid Esfahanian, PooyanKheirhan, Hassan Bahramian, Amir Babac Ansori, Goodarz Ahmadi The Effects
of Electrode Parameters on Lead-Acid Battery Perfomance. Anvanged Materials Research. 2013. Vol. 651.

Pp. 492—498. https://doi.org/10.4028/www.scientific.net/ AMR.651.492

7. Gu H., Nguyen T. V., White R. E. A mathematical Model of a Lead-Acid Cell. Discharge, Rest and Sarge. J.
Electrochem. Soc. Electrochemical science and technolodgy. 1987. Vol. 134, No. 12. Pp. 2953-2960.
https://doi.org/10.1149/1.2100322

8. Shah A. A, Li X, Wills R. G. A., Walsh F. C. A mathematical model for the soluble lead-acid flow battery. J. of
the Electrochemical Society. 2010. V. 157, No. 5. P. A589-A599. https://doi.org/10.1149/1.3328520

9. Enucees B. 1. Maccoo6MeH B naccuBumpytoLLeli NPU3NEKTPOAHO NOpMCTOl nieHKe. BicHUK JHinponeTpoBchb-
Koro yHisepcuteTy. 2012. Cepis MexaHika. Bun. 16. C. 132-138.

10. Vetter K. Elektrochemische kinetic. Berlin-Heidelberg: Springer-Verlag. 698 p. https://doi.org/10.1007/978-3-
642-86547-3

11. Tenno R., Nefedov E. Electrolyte depletijn control laws for lead-acid battery discharge optimization. J. of
Power Sources. 2014. Ne 270. Pp. 658-667. https://doi.org/10.1016/j.jpowsour.2014.07.154

124



12. Sulzer V., Chapman S. J., Please C. P., Howey D.A., Monroe Ch. W. Faster Lead-Acid Battery Simulations
from Porous-Electrode Theory Part I. Physical Model. Journal of the Electrochemical Society. 2019. V. 166,
Ne 12. A2363 — A2371. https://doi.org/10.1149/2.0301910jes

13. Envcees B. W., CosuT HO. M. 3MiHa noTeHLiany piAMHHOro akymynsTopa Npy 3aMikaHHi 30BHILLIHEro naHLo-
ra. BicHuk JHinponeTpoBcbKoro yHiBepcutety. 2021. Cepis MexaHika, Bun. 25. C. 54-65.

14. Bernardy D. M., Gu H., Schoene A. Y. Two-dimensional mathematical model of a lead-acid cell. J. of the
Electrochemical Society. 1993. V. 140, Ne8. Pp. 2250-2258. https://doi.org/10.1149/1.2220804

15. Nguyen T. V., White R. E., Gu H. The Effects of Separator Design on the Discharge Perfomanceof a
Starved Lead-Acid Cell. J. of the Electrochemical Society. 1990. V. 137, Ne 10. Pp. 2998-3004.
https://doi.org/10.1149/1.2086148

OTpumaHo 22.05.2024,
B OCTAaTOYHOMY BapiaHTi 21.06.2024

125



