Experimental study to elucidate cementation

effect on swelling pressure and montmorillonite
basal spacing of bentonite ore
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Tsukinuno ore (Yamagata, Japan, geological age: 10 million years)
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% Swelling pressure test (Frame type device)
- Suppression way for specimen volume change
v Horizontal: Restrained by stainless ring
v Vertical: Tightening the clamp knob and fixing piston
- Investigation
v Time course of swelling pressure (P;)
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4. Elucidation of mechanism of cementation effect on swellin m microstructure(XRD)

% Aim: Revealing mechanisms of declining Pq,,,, by cementation in terms of montmorillonite basal spacing (d4)
—XRD was applied to specimens before and after swelling pressure test to measure dyg4. L=0w L=w
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as the inhibition of water molecule penetration between montmorillonite layers by cementation.

5. Conclusion

This study was conducted for evaluation of change in swelling characteristics by cementation of bentonite buffer material during
geological disposal. Bentonite ore produced by diagenesis in natural ground was used for experiments of swelling pressure and
montmorillonite basal spacing as a similar material to the consolidated buffer. Following points are conclusions of this paper.

v Undisturbed specimens have a longer convergence time to reach Pg,,.,. P.maxiS about half of the reconstituted specimens
with same dry densities.

v" When d,y;, was measured by XRD before and after swelling pressure measurement, the relation between dyy, and w of the
undisturbed specimens and the reconstituted specimens was almost identical when particularly addressing maximum peak.

v At w of 17.0% and 18.8%, peaks for two rows of water molecules remained in the undisturbed specimens. Therefore, the
undisturbed specimens might have fewer water molecules between the montmorillonite layers than the reconstituted
specimens. In the undisturbed specimens, the cementation effects inhibited the movement of water molecules between the
montmorillonite layers. Consequently, the swelling pressure of undisturbed specimens was reduced to about half.
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