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BUKOPUCTAHHA MATEMATAYHOI'O MOJAEJIFOBAHHS VIS MOPIBHSJIBHOI OITHKH
COPBIIMHOI EMHOCTI NPUPOJHOI'O I CHUHTETHYHHUX INEOJITIB IOAO LIE3IIO0

IIpoBoamiocs MOPIiBHSIHHS COPOLIHHOI €MHOCTI KIIHONTUIONITY 1 CHHTeTHYHHX meoliTiB (meomit NaX i meomit
NaA) 1o BiZHOIIECHHIO 0 I1e3if0 B TUHAMIYHUX yMOBaX. JJnHaMiuHi yMOBH niepeabdavaloTs 0araTopa3oBy MUPKYIALIO
PO3UYMHY, IO MICTUTH Le3ill uepe3 map copbeHTy. [IpoBeneHo MaTeMaTHYHE MOAETIOBAHHS COPOLIHHHX i30TepM i3
BUKOPHCTaHHAM piBHSIHHA JIeHTMIopa, kpuTepito YebuimieBa Ta KpUTEPiro MeTOAy HaMeHIINX KBanpatiB. Kopermsis
(akTHYHUX 1 MOJIETIBHUX PE3YJIbTATIB CBIIYUTH MPO T€, 10 PO3MIISIHYTI MOJENI aJeKBaTHO BioOpa)xaloTh COpOLiiHi
NPOLIECH, 110 MPOXOIATh y Leoditax. e gae MOXIMBICTH BUKOPHCTOBYBATH PO3TIISTHYTI MOJENI JJIsl TPOTHO3YBaHHS
B3a€MO/IIT IICOJIITIB 13 LIE3iEM.

Kniouosi crosa: neonitu, 1ne3iid, TMHaAMIYHA COPOIIis, MAaTEMaTHYHE MOJICITIOBAHHS.
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UCIOJb30BAHUE MATEMATHYECKOI'O MOJAEJUPOBAHMS 1JIsI CPABHUTEJIbHOM OLIEHKH
COPBIIMOHHOM EMKOCTH ITPUPOTHOI'O U CHHTETHYECKHX IIEQJIUTOB
B OTHOHIEHUU HE3UA

[IpoBoamock cpaBHEHHE COPOLIMOHHON €MKOCTH KJIMHONTHIIONHMTA W CHHTETHYECKUX 11eonuToB (ueoiaut NaX u
neonmuT NaA) 1O OTHOLICHWIO K IE3MI0 B JIMHAMUYECKHX YCIOBUSX. [IMHAMHYecKue YCIOBHUS IPEAyCMaTpUBAIOT
MHOTOKPaTHYI0 LUPKYJIALUIO pacTBOpa, COAEpIKalero Le3ui depe3 cioil copbOenra. IIpoBeneHo MareMaTHuecKoe
MO/JIETUPOBAaHUE COPOLIMOHHBIX N30TEPM C MCHOJIb30BaHNWEM ypaBHeHus JIeHrMiopa, kpurepust UeObieBa u Kputepus
METO/1a HaNMEHbIINX KBajpaToB. Koppensaus GpakTHUEeCKUX W MOJICIBHBIX PE3YJIbTaTOB CBHICTEIBCTBYET O TOM, YTO
pPacCMOTPEHHBIE MOJEITH aJeKBAaTHO OTOOPaXalOT COPOIMOHHBIE MPOLECCHI, MPOXOJSNINE B IIEOIMTaX, YTO MAACT
BO3MOXKHOCTh HCIIOJIb30BAaTh PACCMOTPEHHBIE MOJENN JUIS HMPOTHO3UPOBAHHS MOBEACHHS IICONUTOB B OTHOIICHUH
Le3HsL.

Knouegvie crosa: 11€0NNTHI, E3UH, JUHAMUYECKas COPOLS, MAaTEMAaTHYECKOE MOJIETTUPOBAHHUE.

A.Yu. Lonin*, V. V. Levenets, O. P. Omelnik, A. O. Shchur
National Science Center “Kharkov Institute of Physics & Technology”, Kharkiv, Ukraine
*Corresponding author: a_lonin@Xkipt.kharkov.ua

USE OF MATHEMATICAL MODELING FOR COMPARATIVE EVALUATION
OF SORPTION CAPACITY OF NATURAL AND SYNTHETIC ZEOLITES
IN RELATION TO CESIUM

The comparison of sorption capacity of clinoptilolite and synthetic zeolites (zeolite NaX and zeolite NaA) in relation
to the cesium in dynamic conditions was conducted. Dynamic conditions include multiple circulation of cesium
containing solution through the sorbent layer. The mathematical modeling of sorption isotherms using the Langmuir
equation, the Chebyshev criterion, and the least-squares method was conducted. Correlation of actual and model results
indicates that the considered models adequately reflect sorption processes occurring in zeolites. The results of the study
make it possible to use the considered models for predicting the behavior of zeolites in relation to cesium.
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REFERENCES
1. Nuclear Technology Review 2015 (report by the IAEA Director General). IAEA, 2015.
2. The Baltic Course. News and analytics (10.11.2015).

3. N.P. Chernikov, L.I. Lukin. Problems of handling spent ion-exchange resins of nuclear power plants and possible
ways to solve them. Zbirnyk Naukovykh Prats” SNUYaE&P (Sevastopol: SNUYa&P) 34 (2010) 127. (Rus)


mailto:a_lonin@kipt.kharkov.ua
mailto:a_lonin@kipt.kharkov.ua
mailto:a_lonin@kipt.kharkov.ua
https://www.iaea.org/About/Policy/GC/GC59/GC59InfDocuments/Russian/gc59inf-2_rus.pdf
http://www.baltic-course.com/rus/_analytics/?doc=112723
http://www.nbuv.gov.ua/old_jrn/natural/znpsnu/2010_2/Z34R2S7.pdf

o &

© N

10.

American Mineralogist Crystal Structure Database.

A.Yu. Lonin, V.V. Levenets, I.M. Neklyudov, A.O. Shchur. The usage of zeolites for dynamic sorption of cesium
from waste waters of nuclear power plants. Journal of Radioanalytical and Nuclear Chemistry 303 (2015) 831.
V.V. Levenets, A.Yu. Lonin, O.P. Omelnik, A.O. Shchur. PIXE in the studies of stable cesium sorption from
water solutions. X-Ray Spectrometry 44 (2015) 447.

Ch. Amflet. Inorganic lon Exchangers (Moskva: Mir, 1966) 188 p. (Rus)

Yu.l. Tarasevich. Natural Sorbents in Processes of Water Purification (K.: Naukova Dumka, 1981) 208 p. (Rus)
V.V. Venetsianov, N.N. Rubinstein. Dynamics of Sorption from Liquid Media (Moskva: Nauka, 1983) 238 p.
(Rus)

V.G. Matveykin, V.A. Pogonin, S.B. Putin, S.A. Skvortsov. Mathematical Modeling and Control of the Short-
Cycle Adsorption Process (Moskva: Mashinostroenie-1, 2007) 140 p. (Rus)

Hapitima 30.10.2017
Received 30.10.2017


http://rruff.geo.arizona.edu/AMS/amcsd.php
https://doi.org/10.1007/s10967-014-3597-9
https://doi.org/10.1002/xrs.2626

