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Mechanism of Tritium Persistence in Porous Media Like Clay Minerals
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Abstract:To investigate the mechanisms of tritium persistence in clay minerals three types of clay soils (montmorillonite kaolinite
and illite) and tritiated water were used in this study to conduct the tritium sorption tests and the other related tests. Firstly the
ingredients metal elements and heat properties of clay minerals were studied with some instrumental analysis methods such as ICP and
TG. Secondly with a specially designed fractionation and condensation experiment the adsorbed water the interlayer water and the
structural water in the clay minerals separated from the tritium sorption tests were fractionated for investigating the tritium distributions
in the different types of adsorptive waters. Thirdly the location and configuration of tritium adsorbed into the structure of clay minerals
were studied with infrared spectrometry (IR) tests. And finally the forces and mechanisms for driving tritium into the clay minerals
were analyzed on the basis of the isotope effect of tritium and the above tests. Following conclusions have been reached:(DThe main
reason for tritium persistence in clay minerals is the entrance of tritium into the adsorbed water the interlayer water and the structural
water in clay minerals. The percentage of tritium distributed in these three types of adsorptive water are in the range of 13. 65% —
38.71% 0.32% -5.96% 1.28% —4.37% of the total tritium used in the corresponding test respectively. The percentages are
different for different types of clay minerals. (2 Tritium adsorbed onto clay minerals are existed in the forms of the tritiated hydroxyl
radical (OT) and the tritiated water molecule (HTO). Tritium mainly exists in tritiated water molecule for adsorbed water and
interlayer water and in tritiated hydroxyl radical for structural water. (3)The forces and effects driving tritium into the clay minerals may
include molecular dispersion electric charge sorption isotope exchange and tritium isotope effect.
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Fig. 1 Thermogravimetric curves of the clay minerals saturated with tritiated water
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Table 1 ~ Basic data for adsorption tests of the clay
minerals in tritiated water
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Fig.2  Sketch of equipments for fractionation and condensation tests
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Table 2 Contents of trtium in different types of adsorptive water in the clay minerals

NEXUS

/Bq /% /Bq 1% /Bq 1%
801. 799 51.77 980. 206 63.72 686. 475 79. 14
599. 550 38.71 406. 763 26. 44 118. 425 13.65
92.288 5.96 18. 693 1.22 2.743 0.32
19. 844 1.28 67.213 4.37 22.962 2.65
( ) 1513.482 97.73 1472. 875 95.74 830. 605 95.75
2 . 79. 14%
. 13.65%
D 0.32%
9.450 x10° TU 2.65% 95.75% .
599. 550 Bq (
38.71% ; 1.544 x 10° TU N )
5.96% ;
1.694 x 10° TU 1.28%
97.73% . (2
63.72% 82.32%
26. 44% ; .
1.22% 4.37%
95.74% . (3 78. 18% .89.23% .
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Infrared spectra of clay minerals before and after the tritium adsorption tests
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