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The capability of components of the engineering
barriers system to immobilize radioactive nuclides is, on
the one hand, determined by sorption capacity of
bentonite; on the other hand, it depends on the strength of
radioactive nuclides retention and kinetic particularities of
the sorption process. Therefore, the research aims at
development of the kinetic model of cesium sorption on
bentonite. The kinetic modelling of '*’Cs sorption was
based on using bentonite from the second productive level
of the Dashukivske deposit. The model assumes that
cesium sorption on bentonite occurs by two mechanisms
— exchange and non-exchange. The exchange sorption [3]
means part of the total amount of absorbed cesium which
is leached by 1M ammonium acetate solution. The non-
exchange cesium sorption is assessed as difference
between the total amount of absorbed Cs and part of '*’Cs
absorbed by exchange mechanism. It is assumed that on
every site type two opposite processes proceed — ion
exchange/desorption ~ on  exchange  sites  and
immobilization/remobilization on non-exchange ones.

The modelling results showed that "“’Cs exchange
sorption (Fig.1, 2) takes place on four types of active
sites. Rate of sorption for each site type exceeds that of
desorption. The maximum sorption rate is observed for
the first-type sites and minimum for the fourth one.

Non-exchange sorption occurs on three types of sites.
Immobilization rate for each site type is higher than that
of remobilization. The maximum sorption rate is
characteristic of the first type of active sites, while the
minimum one for the third one (the last).

Rate constants for '*’Cs exchange sorption are higher
that those for non-exchange sorption. The highest values
of rate constants were obtained for the first type of both
exchange and non-exchange sites.
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B oaniii pooomi nasedeno pezynvmamu MoOenio6aHHA
KiHemuku npouecy copouii 37Cs Genmonimom Il-20 npooykK-
muenozo 2opusonmy Jlawykiecvkozo pooosuwia. ObOminne
noznunanua ~°'CS mae micye Ha 4OMUPLOX MUNAX AKMUBHUX
uenmpie. Heoominne no2iunanua npomikae Ha mpbox munax
akmuenux uenmpie. Koncmaunmu wieuoxkocmi 00MiHHO20
noznunannsn *¥'Cs euwyi 3a KOHCIAHmMU WEUOKOCMI HeOOMIiH-
H020 no2runanna. Haubinbw eucoki 3nauenns Koncmawnm
ompumani 01a nepuiozo muny AK 0OMIHHUX MAK i HEOOMIH-
HUX yenmpie

KirouoBi cioBa — pajioakTHBHI BiAXOMH, KIHETHKA MOTIIH-
HaHHS, MOJIEIIIOBAHHs, CHCTeMa iHKeHepHHX Oap’epiB CXOBHIL
PAB.

l. BcTtyn

BeHTOHITH, OCHOBHUM KOMIIOHEHTOM SIKMX € MOHTMO-
PHWJIOHIT, € Ba)XJIMBOIO CHPOBHHOIO JUISI CTBOPEHHSI CHCTe-
MU Oap’epiB cxoBull panmioakTHBHUX BiaxoxmiB (PAB)
pizHoro tuiy. 30KpemMa, OLTBIIICTh MIPOEKTIB Ie0NIOr YHUX
cxoBui PAB y pi3HuX KpaiHax cCBiTy mependavae
BUKOPHCTaHHsI OCHTOHITY asi CTBOpeHHs Oydepy Ta
3acunkd. B mpoexTax npumnoBepxHeBUX cxoBuill PAB
OCHTOHIT € CKJIAJJOBOI0 3aXWCHHUX IIApiB CXOBHII. 31aT-
HICTh 3a3HAYEHHWX KOMIIOHCHTIB CHCTEMH 1H)XEHEPHHX
0ap’epiB 3aTpUMyBaTH PAIOHYKIIIA 3 OJHOTO OOKY
BU3HAYAETHCSI COPOIIHHOI0 MICTKICTIO OEHTOHITY, 3
IHIIIOrO — MIIHICTIO (ikcamii pamioOHYKIIIIB Ta 0COOIH-
BOCTSIMHM KiHETHKH NpOLECY IOIMHAaHHSI. MeToro aaHol
poboTH € po3poOKa KIHETWYHOI MOJEINi IOrIHHAHHS
1e3ito0 OEHTOHITOM.

[I. MeToauka gocnigxeHHs
Ta BUXiOQHI AaHHI

HasiBHICTD Ha TOBEpXHI aKTUBHUX IIEHTPIB JEKIIBKOX
THUITIB aKTUBHUX IEHTPIB, sIKi BIIPI3HIIOTHCS 32 MEXaHi3-
MOM MOTJIMHAHHS € 3arajbHO BimoMuM QaxroM [1, 2 Ta
iH.]. 3okpema, B poOoTi [3] HaBeJeHI pe3yabTaTH EKCIe-
PUMEHTAJIBHOI'O JOCIHIKEHHS OOMIHHOIO Ta HEOOMiH-
HOrO morauHaHHS ' CS TIHHAMH Pi3HOTO MOXOKEHHS.
[Tix oOMmiHHOIO (hOpMOIO B 3a3HaueHil pPoOOTI PO3yMi€Th-
Csl YaCTHHA 3arallbHOro MOrMMHYTOro Cs, sika BUITYXKY€Th-
¢ 1M po3umHOM arieraTy aMoHi0. YacTka HEOOMiHHO
norinuHyToro Cs OLiHEHa SIK PI3HULS 3arallbHO MOIIIH-
HYTOro Ta 0OMiHHO TormHHyToro " Cs. B mamiii poGoti
MOJICTTIOBAHHS KIHETUKH TMOTTMHAHHS ° CS BHKOHAHO Ha
npuknani OeHtoHity JlamrykiBeekoro ponosuima, II-ro
MIPOAYKTUBHOTO TOPU30HTY [3].
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Mopenpb mpumyckae, o Ha KOXXKHOMY THII IIEHTPIB
MIPOTIKAIOTh J[BA MPOTHIICKHO CIIPSIMOBAHI IPOIECH: 10H-
HUM 0OMiH/mecopOIlisi Ha OOMIHHMX IIEHTpax, Ta ¢ikca-
1ist/peMo0iTi3allis Ha HCOOMIHHUX.

INo3Hauumo E; — oOMinHI 1IeHTpHU 1-r0, E; — 00MiHHI
neHTpu 2-ro, E; — oOMinHi 11eHTpu 3-r0 Ta E4 — 0OMiHHI
LEHTPH 4-TO THITIB.

BinsocHo o6MinHEX dopM *'Cs cucTeMa KiHETHUHHX
PIBHSHHb Ma€ BUIJIS;

AEE) - ereae )- ke )

OB - ke(cslE ) keICE]

d[C E E
AOE) - ercsiie - ke
AT - kereste

[CsE] =[Csk ] +[CsE, | +[CsE; [H{CsE, ]
ne [CsE] — 3aranpHa KOHLEHTpALisi OOMIHHOTO TIOTJIMHY-
toro Cs mons/T; [CsE, ],[CsE, ],[CsE,],[CsE,] — xoHueHT-

pauist ooMinHO ornmuuyToro Cs Ha nieHTpax 1-ro, 2-ro, 3-
ro Ta 4-ro THIIB ICHTPIB BIAMOBIAHO, MOJB/T;

ktE,sz,kSE,k4E,k5E,k6E,k7E

BIAMOBIZHUX peakiiii, Momb/(r*mo6a)’; [CS]- KoHueHT-

— KOHCTaHTH IJ.IBPII[KOCTCﬁ

paiss Cs B po34uHi, MOJB/JI.

[No3naunmo X — HeoOMiHHI TIeHTpH 1-r0, X; — HEOOMiHHI
LIEHTPHU 2-T0, X3 — HCOOMIHHI IICHTPH 3-TO THIIIB.

BignocHo HeoOMinHux (opM ’Cs cucTema KiHe-
TUYHUX PIBHIHHb MA€ BUIJIS;

A= e esix - kresx,]
%= kX[CSI[X, ]- kX[CSX,]
% = kX[CSI[X,]

[CsX]=[CsX,]+[CsX,]+[CsX;]
ne [CsX] — 3araybHa KOHIIGHTpAIlisl HEOOMIHHOIO ITOTIIH-

Hytoro Cs mons/T; [CsX, ],[CsX,],[CsX,] — xoHIeHTpallist
Cs, MONIMHYTOrO Ha IEHTPaXx 1-ro, 2-ro Ta 3-ro TUIIB IIEHTPIB
BimmosinHo, momb/r; KX ,K,%, k3X kX, k5X — KOHCTaHTH
IIBUIKOCTEH BIATIOBITHUX PEAKIIiH, MOJIL/(F*;[OGa)'l; [Cs]-

KkoHIeHTparist Cs B po34nHi, MOJIB/JL.

Pesynbtatn gocnigkeHHs Ta ix
0OroBOpeHHS

PesynbpraTn MojenroBaHHs mokazanu, mo (puc. 1,
puc. 2) obMiHHe mornuHaHHS ' CS Mae Micue Ha JOTH-
phOX THINAxX aKTUBHHUX HeHTpiB. IIIBumkicTh copOmii mms
KO)KHOTO TUITY IIEHTPIB BHUINA HK MIBUAKICTH JeCOpOIii.
MakcumalibHa IIBUIKICTD TOTVIMHAHHS XapaKTepHa JUIs
MEepIIOro THUITy aKTHBHUX LEHTpiB. MiHiManbHa — JUIst
OCTaHHBOT'O, YETBEPTOTO.

HeoOMiHHe mNoOrIMHAHHSA TNPOTIKAE€ HA TPHOX THUIAX
akTHBHUX UeHTpiB. llIBuakicth Qikcamii A KOXKHOTO

TUIy IEHTPIB BUIAa HIDX MBHIKICTE peMoOiTizarii.
MakcumainbHa IIBUIKICTD TOTVIMHAHHS XapaKTepHa JUIs
MEepIIOro THUITy aKTHBHUX LEHTpiB. MiHiManbHa — JUIst
OCTaHHBOT'O, TPETHOTO.
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Puc. 1. Kinemuka 06minnozo noznunanns > Cs 6enmoninom
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Puc. 2. Kinemuxa neobminnozo noznunanns *'Cs 6enmonimom

BucHoBOK

O6Mminne mormuuanHs °'Cs Mae Miclle Ha YOTHPHOX
TUNIAX AaKTHUBHHUX LEHTpiB. HeoOMiHHE MONIMHAHHS
MIPOTIiKa€ HA TPHOX THIIAX AKTUBHUX IEHTpiB. KoHCcTaHTH
MBUAKOCTI OOMIHHOrO MOrMHaHHsS - Cs BHII 3a KOHC-
TaHTH IIBHAKOCTI HEOOMIHHOro ImoriuHanHg. Haioinein
BHCOKI 3HaUCHHS KOHCTaHT OTPUMAaHI JJIsI MEPIIOro TUITY
sIK OOMIHHUX TaK 1 HCOOMIHHUX LIEHTPIB.
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