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In-situ tracer experiments for granitic rock mass
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Influences of faulting and hydrothermal alteration on matrix diffusion in granitic rocks
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Spatial characterization of permeability distribution around faults through in-situ
permeameter measurements
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Experimental study on correlation of permeability with physical and chemical properties
using Toki granite samples
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Temporal changes of radiocesium outflow in mountainous forest of the Abukuma Mountains,
Fukushima
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TRHER0.31%EED, (s-131DFRBAANDREIC KD REHEMET I SRR INE.
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Comparison of sorption coefficients between powder and intact solid phase: Case study with
s and ¥Sr on pumice tuff
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Adsorption experiment was carried out with both powdered and block pumice tuff to compare the
distribution coefficient (K,) values of stable cesium ("*Cs) and strontium (*Sr) under variety of
geochemical conditions. The main objective was to infer the K, difference in laboratory and field
condition. Cs and Sr were selected as two important nuclides from low and intermediate lever
radioactive waste, and pumice tuff as one of the host rocks of such waste repositories. Pumice tuff
blocks were prepared for this study expecting that the block sample is nearly the ‘natural
condition’, like what is found in the field- compact with intact pores. Considering minimum
dependency of ionic strength, initial nuclide concentration and pH, 10™ mol/l Cs and Sr
concentration was selected as initial experimental concentration (Rajib et al., 2015, 2016) where
4, 8 and 12 were chosen as low, neutral and high pH conditions. Since ionic strength significantly
influences K, at less than 1.0 mol/1 on pumice tuff (Rajib et al., 2011, 2016), relatively high
ionic strength of 1.0 and 3.0 mol/1 was adopted. To keep the effect of particle size at minimum,
homogenous grain size of 150-300 pm was used for the powdered materials, whereas blocks were
prepared at an equal size of 1 cm’. Conventional batch technique was carried out with a
solid-solution ratio of 1:10. However, as the ratio cannot be kept fixed for block samples (the
weight varied from 1.090 to 1.456 g), adjustment to 1:10 ratio was necessary to recalculate K|
values. After reaching equilibrium pH at the contact time of 14 weeks, Cs and Sr concentrations
were measured by ICP-MS, and the K, values were determined considering the natural dissolution of
Cs and Sr during aging period (Rajib et al., 2015). Pumice tuff samples were collected from below
50-100 m at subsurface where water-rock interaction occurred and a redox zone has been formed.
Hence, both fresh and oxidized pumice tuffs were possible to use to observe any oxidation effect.
To investigate surface area properties of pumice tuff, mercury intrusion porosimetry (MIP) and
observation through scanning electron microscope (SEM) was conducted.

The results show that K, values for block samples are considerably lower than powdered samples for
both Cs and Sr. Almost all the samples showed similar tendency with the average lower values of
8.79% for Cs and 4.94% for Sr in block samples of fresh tuff. In oxidized tuff, block samples
showed 14.58% and 13.65% lower values for Cs and Sr, respectively. The lower K, values on block
samples might be due to the use of lower surface area as sorption sites since many closed pores
exist in intact solid which cannot be accessed. The destruction of smaller pores in oxidized tuff
due to oxidation phenomena might be the cause of higher reducing K, values. However, use of pumice
tuff blocks for comparable batch adsorption experiment is possible due to its highly porous nature
where much amount of surface area can be accessed. The K, difference between block and powder
samples is expected to be caused mainly by the effect of diffusion, taking very long equilibrium
period, and the physical and mechanical properties of pores and fractures during experiment.
References:

1. Rajib, M., Kobayashi, T. Oguchi C. T. and Sasaki T. (2016), Journal of Geoscience and
Environment Protection, 4.
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Behavior of co-precipitated Se (IV) during the transformation of Fe-oxides at alkaline
conditions
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University

Se is a radionuclide present in high-level nuclear wastes and is of particular environmental
interest due to its long half-life. Degradation of waste repositories over time may lead to its
release into the wider environment in the form of Se (IV). While Se is an essential element for
flora and fauna, it is known to be toxic when present at high concentrations. One of the best-known
mechanisms that immobilize Se and limit its mobility in the wider environment is by sorption to
iron oxides / hydroxides. These phases may be formed from the corrosion of metal canisters used to
contain waste forms under alkaline conditions, providing suitable sinks for Se. Most studies have
focused on poorly crystalline ferrihydrite or hydrous goethite (e.g. Hayes et al, 1987; Manceau and
Charlet, 1994; Das et al, 2013) due to their high surface areas and reactivity. However, since
these phases are metastable with respect to other stable Fe-oxides phases (e.g. hematite,
magnetite, maghemite), it is possible that these phases will eventually transform to more stable
phases which may result in either the release or retention of previously uptaken Se. There is very
limited information on the fate of Se during this transformation process. Thus, it is the objective
of this study to clarify the behavior of Se during transformation of poorly crystalline
Fe-hydroxides to crystalline Fe-oxides.

Se (IV) was co-precipitated with ferrihydrite by adding base to a solution containing both Fe and
Se to raise the pH to 10. The resulting slurries were then aged at 80°C for 4 days to induce
transformation. Solids and liquids were then separated by centrifugation and filtration. Solution
samples were analyzed for Se concentrations while solids were characterized using x-ray diffraction
(XRD), infrared (IR) spectroscopy and x-ray absorption spectroscopy (XAS). Results of solution
analyses show that co-precipitation sequesters approximately 90% of Se from the solution.
Transformation of the ferrihydrite to crystalline hematite and goethite phases at alkaline
conditions results in the release of a fraction of the initially sequestered Se, such that only
approximately 50% of the original Se is retained by the solids. Spectroscopic studies of the solids
suggest that Se is sequestered from solution by sorption on ferrihydrite and not by the formation
of an independent Fe-Se phase. During ferrihydrite transformation to crystalline hematite and
goethite, Se is similarly retained by sorption on the crystalline phases. The release of Se during
transformation may thus be attributed to the lower sorption capacity of crystalline Fe-oxides for
Se. The results of this study thus show that post-uptake behavior of hazardous elements must be
considered during long-term assessments of high-level waste repository conditions.

Keywords: Selenium behavior, iron oxide transformation, nuclear waste disposal
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For development of evaluation technique for long term behavior between engineered barrier
and host rock in near field
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A mechanism of container sinking in bentonite buffer hitherto not considered
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Natural analogue study on the stability of smectite under hyper-alkaline conditions
- Exploration of active sites at Narra in Palawan Island, Philippines -
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Activity evaluation of fracture zone in granitic rock -Case study on the survey of
fracture zones at the “Monju” site
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