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Modeling of **Sr migration in clays with respect to soil adsorption

properties using HP1

Moaennpane Ha MUTpanusTa Ha *’Sr B IJIMHU NPH OTYHTAHE
Ha aICOPOLIMOHHUTE CBOMCTBA Ha cpenara 4ype3 koa HP1
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A6cTpakT. Murparusta Ha *°Sr B riimHuTe Ha Bpycapckara cButa B paiiona Ha rp. Ko3somayii e orieHeHa upe3 Mojie-
JUpaHe HA BOJO- K MAaCOIPEHOCA BhB BEPTHKAITHA [TOCOKA C TOMOIITa HAa KOMITIOThpHUS ko1 HP1. AncopOimonnuTe
CBOICTBA Ha cpe/iaTa ca MPEICTaBeHH ¢ Ipolieca Ha 00pa3yBaHe Ha KOMIUICKCHH CheMHEHHS Ha CTPOHIHUSA ¢ (epo-
OKCHIIUTE OT TNIMHUTE. PesynraTuTte ca cpaBHEHHU ¢ IPYT MOMET, TIPU KONTO 3aabpiKalIiTe CBOICTBA Ha cpemaTa ca

JaJeHu ¢ koepuueHTa Ha pasnpenenenue K.

KaouoBu AYMH: MOJCIINPAHE, aZ[COp6III/IOHHI/I CBOﬁCTBa, TCOXMMHUYHHU PCaKIIUU.

Modelling of radionuclide transport is always con-
cerned as a key issue of the evaluation of safety
of a low and intermediate level radioactive waste
(LILW) repository. In Bulgaria, due to the operation
of Kozloduy Nuclear Power Plant a building of such
facility is forthcoming. The classical assessment of
this transport is made with convection-diffusion equa-
tion (CDE), which terms describe mathematically the
flow and solute transport into the soils (Jury, Horton,
2004). In that case the adsorption-desorption behav-
iour of soils (property of soils to retard for a given
time a given chemical including radionuclides) is ex-
amined with the so-called retardation factor, in which
formulas the main term is an experimental coefficient
known as distribution or partitioning coefficient, K.
The main problem is that it is highly sensitive (in
orders of value) to the chemical conditions (mainly
variations of pH, redox potential and CO,). Therefore
this approach contains inherent limitations to describe
contaminant migration when the geochemical condi-
tions are not constant.

From the other hand, in the recent year a new ap-
proach is developed so-called reactive transport model-
ling implemented in coupled numerical codes (Steefel
et al., 2005) They integrate two main modules: a math-
ematical apparatus for the governing equations of the
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water flow part including variable saturated medium
(usually modified) and a mathematical apparatus for
describing the chemical and geochemical reactions.
The advantage of these codes and resp. from the reac-
tive transport modelling is that the contaminant parti-
tioning between the solute and solid (mineral) phases
is described with equilibrium and kinetic type chemi-
cal reactions with the option that these reactions could
be function of the geochemical conditions, i.e. pH, and
redox potential.

The study deals with reactive transport modelling
of hypothetical vertical *°Sr migration into the clays
of Brusarci Formation in the region of Kozloduy. The
flow and chemical modelling were performed with
coupled numerical code HP1. The adsorption proper-
ties of the clays were implemented in the code by sur-
face complexation rections between the strontium and
clay ferro-oxides. The used methodology is similar to
that one published by Jacques et al. (2008). The results
were compared with another model performed with
computer code HYDRUS 1-D in which the adsorp-
tion properties of the medium were evaluated with the
relevant for the strontium distribution coefficient, K.
One of the future tasks includes extension and evalu-
ation of the model with respect to variable pH of the
radionuclide flux.
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