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A Basic Study on Nuclide Migration through Diffusion Pores
*
in Granite
. * % ) . * & . . *%
Atsuyuki SUZUKI , Hiroyuki UMERI , Yoichi ENOKIDA and
* k
Tsuyoshi OKAMOTO

SUMMARY

Two kinds of experiment were made in order to examine the
structure of effective diffusion pores in granitic rock. Granite
samples are sliced as thin as 0.7 to 7.0 mm and saturated with
distilled water.

Firstlly diffusion of non-sorbing ions such as H3 and I were
examined for all kinds of thickness of granite samples. A piece
of granite was placed in the diffusion cell. The solution
including non-sorbing ion was poured in one side of the cell and
solution not including the ion was in the other side. The total
amount of ion which has diffused through granite sample were
measured at different time. From the results of measurement
effective diffusion coefficient is calculated. The effective

diffusion coefficient decreases from 10_ll mz/sec to lO_12

mz/sec
with sample thickness.

Secondly electrical resistivity of granite samples saturated
with NaCl solution was measured and then the formation factor was
determined. The formation factor decreases from 1072 to 1073

with sample thickness, too.

* Work performed by the University of Tokyo under contract with
Power Reactor and Nuclear Fuel Development Corporation

** Department of Nuclear Engineering, The University of Tokyo



The model assuming that the diffusion pores decrease with the
distance from the wall was proposed to explain these experimental
results. Aand this heterogeneous model was applied for the
nuclide migration model in fissured geological media. Numerical
analysis shows that the normalized nuclide concentration in
fissure at 100 m from +the repository after 50,000 years
calculated by heterogeneous model is 400 times larger than that

calculated by homogeneous porous media model.
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Table 2—2— (1)

Sample Specification

Sample Number Thickness [mm]
T-07- () 0. 78
#T- 0.7~ Q) 0. 78
T-12- (O 1. 21
#T - 1.2 - (2) 1.18
#T-12-0) 1. 17
T-1.2- 1.19
T-1.2- () 1. 20
#T - 1.2 - (6) 1.20
T-1.2-@ 1. 20
T-12-) 1. 22
T-12- (% 1.19
T-1.7-@Q 1. 68
T - 1.7 - (2) 1. 70




Table 2—2— {2) Sample Specification

Sample Number Thickness [mn]
*T-2.2- ) 2. 27
T-22-@ 2. 27
*T-32-() 3. 22
T-32-@ 3. 22
T-50- @1 4. 98
*T-50-(Q2) 4. 98
T-50-(3) 4. 98
T-70- (@ 7. 00
*T-7.0- () 6.99
T-7.0- (3 7. 00




Table 2 -2 - (3)
Effective Diffusivity of HIO

Sample Number De [m*/s]
T-07-{ 3.30E-12. .
T-07-(2) 1. 82E-12
T-12- 6. 21E-12
T-12-Q@ 1. 62E-12
T-1.2-(3) 2. 42E-12
T-12-( 1. 37E-12
T~-12-(6) 1. 13E-12
T-12- () 1. 618-12
T-1.2-() 1. 94E-12
T-1.2-@® 2. 32E-12
T-12-9 1. 14E-12
T-17- 2.51E-12
T-17-(2) 2. 01E-12




Table 2 - 2 - (4)
Effective diffusivity of HTO

Sample Number Do [m?/s]
*T -~ 2.2 - (1) 5. 43g-12
T-2.2-(2) | 1.37e-12
*T - 3.2 - (1) 4.57=-13
T-3.2- (2) 2.06e-12
T-5.0- (1) 4.88:-13
*T - 5.0 - (2) 4.53:-13
T~-5.0- (3) 1. 62-12
T~7.0- (1) 7.15¢-13
*T - 7.0 - (2) 1.22:-12
T-7.0-(3) 6. 60-13
xxx NOTE*%:%

*EJE 4 A R|ARBRTYT > T
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Table 2—3— (1) Sample Specification

Sample Number Thickness [pm]
1-07- 0. 65
1-0.7- @ 0. 66
I-0.7-0 0. 73
I-12- Q) 1. 24
I-1.2-@ 1. 23
I-12-0G 1. 23
I-22-Q 2. 30
1-22-Q 2. 28
I1-22-0) 2. 28
1-32-@© 3. 30
I-32-@ 3. 28
1-32-03) 3. 28
I-50- 5.11
I-50-(2) 5.11
I -5.0- (3) 5. 08
[-7.0- (1) 7. 07
1-7.0- Q) 7. 06
I1-7.0- (3} 7. 01
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Table 3 - {1) Formation factor of granite samples measured.by

electrical resistivity

Thickness (mm) Frequency (Hz)
169 500 1000
1.2 1.46x107* 1.99x10°¢ .52x107¢
1.7 1.71x10°% 1.75x10°® .77x107¢
2.2 8.56x10°° 8.82xi0'6 .49x10°°
3.2 4.66x10°° 5.27x10°° .77x10°¢
5.0 8.97x10~7 9.03x10°7 .03x10°7
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Table 4 - (1) Diffusion flux of HTO

Sample Number F {uCi/m*/s] mean

*T - 0.7 - (1) 2.36‘5—02 1. 83:-02
T-0.7- (2) 1.302-02

T - 1.2 - (1). 2. 59602 1. 21£-02
T-1.2 - (2) 6. 75:-03

T-12- (3 1. 01:-02

T- 1.2 - (4) 5.74:-03

T-12- (5 4.69:-03

T-1.2- (6) 6.69£-03

T-1.2 - (7) 8. 08:-03

T-1.2 - (8) 9.70:-03

T-1.2 - (9 4. T4e-03

#T - 1.7 - (1) 7.39£-03 ~6.67=-03
T-1.7 - (2) 5.94:-03




Table 4 ~ (2) Diffusion flux of HTO

Sample Number E [1Ci/m?/s] mean
T-2.2- (1) 1. 2402 7.485-5
T-22-(2) 3.12-03
T-32-() 7.14:-04 1. 233
T-312- (2) 3.22:-03
T-50- (1) 4. 88:-04 8.54g-4
T-510- (2) 4.53:-04
T-50- (3) i.625-03
T-7.0- (1) 5.11:-04 6.08:-4
T-7.0- kZ) 8.71:-04
T-7.0-(3) 4.41=-04
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