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ABSTRACT
In order to better understand the micrometer-scale structure of rock and its transport properties which arise from it, seven
monomineral samples from two sites (Olkiluoto and Sievi, Finland) were studied with micro- and nano-tomography and scanning
electron microscopy and six rock samples from two sites (Olkiluoto and Grimsel) were studied with micro– and nanotomography before and after immersion in supersaturated CsCl. The micrometer-scale mineral structure of the monomineral
samples was observed together with their pores and fissures, and alteration effects were identified whenever applicable. Caesium infiltration was seen in both immersed rock samples. All figures are 2D cross sections of 3D tomographic images, where a
lighter grayscale value indicates a more dense mineral.
2013: MONOMINERAL SAMPLES

The aim was to study microstructure of rock in nano– and micrometer-scale and to see if X-ray tomography can be used to study the
effects of alteration in micrometer-scale.

Two different samples to study: slightly altered veined gneiss from
Olkiluoto and heavily altered tonalite from Sievi.

Mineral compositions and alteration were studied with SEM/EDS

Figure 1. Cross sections of the Olkiluoto potassium feldspar sample
(left) and the first Sievi plagioclase (albite) sample (right) as determined by X-ray micro-tomography.

Figure 2. Cross sections of the Olkiluoto biotite sample (left) and the
Sievi altered biotite (chlorite) sample (right) as determined by X-ray
nano-tomography.
The first Sievi albite (see Fig. 1)
showed signs of extensive alteration compared to the Olkiluoto
potassium feldspar. The Olkiluoto oligoclase sample and the second Sievi albite sample had a
homogeneous mineral structure
with only one main component
and no pores were found in this
scale. The Olkiluoto biotite was
found to be unaltered. The Sievi Figure 3. A cross section of the Olkbiotite was strongly altered to iluoto cordierite sample as deterchlorite (see Fig. 2).
mined by X-ray micro-tomography.

CONCLUSIONS





Microstructure and mineralogical differences of monomineral
samples was determined.
Signs of alteration were seen, more strongly in the Sievi samples
We can conclude that nano-tomography combined with SEM/EDS
is a good tool for investigating the effects of alteration in monomineral samples and investigating their inner structure.

2014: CAESIUM TRANSPORT

The aim was to study caesium transport in micrometer scale

Samples corresponding to ongoing in-situ experiments: veined
gneiss from Olkiluoto and granodiorite from Grimsel

Samples were imaged before and after immersion into supersaturated CsCl sample for 141, 249 and 365 days.

Figure 4. Olkiluoto sample before (left) and after (middle) 249 days of
immersion in CsCl. Difference of the images (right) shows Cs infiltration throughout the sample. Sample size is 1∙1∙1 cm3.

Figure 5. Grimsel sample before (left) and after (middle) 249 days of
immersion in CsCl. Difference of the images (right) shows Cs infiltration a few mm into the sample. Sample size is 1∙1∙1 cm3.
A similar experiment was done
with nanotomography for a
60∙60∙60
μm3
biotite grain and
a 300∙300∙450
μm3 plagioclase
grain from Olkiluoto with a 7
day immersion
Figure 6. Olkiluoto biotite (left) and plagioclase time.
(right) after 7 days of immersion in CsCl. Almost no
Cs infiltration into the samples is seen.

CONCLUSIONS






Olkiluoto sample was completely infiltrated by Cs,
showing Cs concentrations in biotite and locally porous mineral clusters
Grimsel sample was infiltrated by Cs for only a few
mm. Cs was mostly seen as thin veins close to biotite, as no high-porosity mineral clusters exist in granodiorite.
Samples will be studied with SEM to see how Cs is
attached (sorption?).
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