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Abstrakt

Prace se zabyva problematikou difiizniho transportu chloru v prostiedi kompaktovaného
bentonitu, tésnicitho / vypliového materidlu pro hlubinné ukladani vysoce radioaktivniho
odpadu. V difaznich celach byly provedeny difuzni experimenty prunikového typu dvou
stabilnich specii chloru - chloridu ve dvou sériich (neaktivni chlorid a chlorid ve formé *°Cl) a
chloristanu v pracovnim elektrolytu (dusi¢nanu sodném) o iontové sile 0,1 mol-dm>
v kompaktovaném bentonitu B75 pii objemové hustoté 1600 kg':m™. P¥i uvazovani nulové
sorpce, byly stanoveny charakteristické veli¢iny pro difuzi - zdanlivy a efektivni difuzni
koeficient s uzitim standardni vyhodnocovaci metody time-lag a pomoci modulu Evaldiff
v programovém prostiedi Goldsim, implementujicim vlastnosti pouzitého typu diftizni cely a

kompaktovaného bentonitu.

Byly urceny charakteristiky bentonitu B75 - pfirozena vlhkost w = (6,7 + 0,2) % a
specificka hustota pp = (2,86 + 0,06) g-cm™. Diflizni experimenty s neaktivnim chloridem byly
siln€ ovlivnény vyluhovanim chloridu pfi kontaktu bentonitu s pracovnimi roztoky. Prokéazal
se predpoklad o aniontové exkluzi: stanovené hodnoty efektivni porozity byly pfiblizné
petinasobné nizsi nez hodnoty celkové porozity. Vysledné hodnoty diftiznich koeficientii pro
chlorid [zdanlivy diftizni koeficient D, = (1,64 + 0,10)x1071° m?-s! a efektivni difuzni
koeficient De = (1,30 £ 0,07)x10'! m*-s!'] byly ve velmi dobré shodé s uidaji jinych autort pro
podobné systémy. Pro chloristan byly zjiStény niz$i hodnoty charakteristickych difuznich

koeficienti [Dy = (1,14 £ 0,10)x107'° m?-s”!, D, = (0,88 + 0,03)x10'! m?-s71].

Pti rozboru vysledki difiznich experimentli byl navrZzen a ovéfen inovativni
jednoduchy zptisob stanoveni efektivni porozity z koncentra¢niho profilu ve vrstvé bentonitu

po skonceni experimentu vedeného do ustaleného stavu.
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Abstract

Abstract

The work deals with diffusion transport of chlorine through compacted bentonite -
buffer / backfill material for high-level radioactive waste repository. In diffusion cells were
made through diffusion experiments of two stable chlorine species - chloride in two series
(inactive chloride and radioactive *°CI") and perchlorate in the ionic medium (sodium nitrate)
with ionic strength of 0.1 mol-dm™ through compacted bentonite B75 with dry density of
1600 kg-m™. Considering no sorption, characteristic values for diffusion — an apparent and
effective diffusion coefficients were determined with the application of a standard time-lag
evaluation method and by using the module Evaldiff prepared in the GoldSim environment.
In the module were implemented properties of the diffusion cell with compacted bentonite used

in experiments.

Characteristics of bentonite - natural humidity w = (6.7 = 0.2) % and specific density
po = (2.86 £ 0.06) g:cm™ were determined. Diffusion experiments of inactive chloride were
strongly influenced by the composition of bentonite as a result of leaching chloride from it.
Values of effective porosity determined were approximately five time lower than values of total
porosity, which confirms the effect of anion exclusion in compacted bentonite. Obtained results
of parameters the diffusion of chloride [the apparent D, = (1.64 £ 0.10)x10'% m?-s! diffusion
coefficient and the effective De= (1.30 £ 0.07)x10™!! m?-s™! diffusion coefficient] were in good
agreement with data of several authors. Determined diffusion coefficients of perchlorate were

lower [Da = (1.14 £ 0.10)x10"1° m?-s”!, D, = (0.88 + 0.03)x10""! m?-s"1].

In discussion of results of diffusion experiments was derived and verified an inovative
simply way for the determination of effective porosity, in which the knowledge of concentration

profile in the bentonite layer in the steady state was used.
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