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Time-dependent behavior similar to secondary deformation related to mineral dissolution is easily observed when
performing a laboratory pressure experiment. In this research, to observe the dissolution of quartz found in bentonite
used as buffer material for the geological disposal of high-level waste (HLW) under conditions of high pH, we cal-
culated the diffusion of OH™ ions and the behavior of quartz dissolution using the homogenization analysis method.
The results reveal that the rate of quartz dissolution is proportional to the temperature and interlayer water thickness.
In particular, in a high-pH environment, the reacted area (and therefore the dissolution rate) increases with decreasing
interlayer water thickness.

Key words : time-dependent behavior, dissolution mechanism, homogenization analysis method, ion diffusion
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Fig. 1. Schematic representation of the quartz dissolution
process. a-c: adsorption of H,O on the quartz surface, d:
desorption of the H;SiO,4 from the surface.
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Fig. 2. Schematic image of homogenization analysis.
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Fig. 3. 1 Dimension model for homogenization analysis
of quartz.

Table 1. Environmental conditions of analysis.

Sample Quartz

degree of saturation 100%
Temperature 20, 70°C
Reaction Area 3.00 x 1073

Table 2. Diffusion coefficient of interlayer water (cm?*/s).
T=20 T=70
479 x 107 228 x 107

interlayer water

Interlayer water dw/2
Quartz dQ
h
Interlayer water dw
Quartz
dQ
h
Interlayer water dw/2
4

Fig. 4. Model of unit cell.

Table 3. Thickness of interlayer water in model.

dw [nm] dQ [nm]
case 1 0.5 1.0
case 2 0.35 1.0
case 3 0.25 1.0
case 4 0.15 1.0
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Fig. 6. Concentration profiles of OH™(365[days], 20[°C]).

13
: Casel
12} L B
I Casel2
11k = Cased | |
(O : Cased
10}
9L
8k
?U 2'0 oo AT

L[mm]
Fig. 7. Concentration profiles of OH™(100[days], 70[°C]).
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Fig. 8. Concentration profiles of OH™(365[days], 70[°C]).
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