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Abstract: Geological disposal of high-level radioactive wastes is one of the important issues in

many countries, in terms of science & technology, economy, politics, environmental protec-
y y y

tion and sustainable development of nuclear energy. China plans to construct a geological re-

pository in the middle of the 21st century in order to safely dispose of the wastes from weapon

production and fast development of nuclear energy. Currently, the host rock of the potential

geological repository has not been determined yet, while the research activities at Beishan,

Gansu province indicate that granite is one of the preferable host rocks for potential China’s

geological repository, and basic research in the Beishan granite is necessary. The diffusion

curves of key radionuclides in Beishan granite are the most important basis to obtain the effec-
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tive diffusion coefficients. Based on the one-dimensional through-diffusion experiment for '**1~

in deep granite from Beishan, Gansu province, the effective diffusion coefficient of '**I~ in Bei-

shan granite was obtained with least square fitting method, and the influence of radioactive de-

cay and sorption on the shapes of diffusion curve was discussed. The analysis indicates that the

influence of radioactive decay and sorption on the shapes of diffusion curve is different. The

half life, T,,, mainly influences the shape of the diffusion curve, while the sorption constant k

mainly influences the development of the curve. Therefore, with limited experimental time,

the diffusion curves of different radionuclides could be quite different.

Key words: radioactive decay; sorption; Beishan granite; diffusion curve; high-level radioac-

tive waste disposal
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1
Table 1 Parameters of the granite samples
(Samples) d/mm $/mm M/ g Mary/ g
1 5.0040. 05 49.9040. 05 27.16540.005 27.07940. 005
2 4.85+0.05 49. 8040. 05 26.19140. 005 26.12940. 005
3 9.95+0.05 48.90=+0. 05 52.57040. 005 52.45440.005
(Samples) V/cm? osar/ (g cm™?) odry/ (g + cm™?) e/ %
1 9.78+0.18 2.78+0.06 2.774+0.06 0.3240.01
2 9.45+0.18 2.77+0.06 2.76+0.06 0.24+0.01
3 18.69+0. 18 2.81+0.06 2.80+0.06 0.22+0.01
2
Table 2 Chemical compositions of the Beishan granite
w/ %
wr/ %
SiO, Al; Oy Naz; O K;O CaO Fe, O3 MgO TiO; P,0s MnO
(Ignition loss)
69.26  16.50  4.85 2.99 2.46 2.05 0.88 0.51 0. 40 0.10 0.04 100. 07
3
Table 3 Elemental compositions of the Beishan granite
x/ %
x1/ %
O Si C Al Fe Na K Mg Ca F
52.08 17.10 16. 36 6.25 2.19 1. 49 1.48 1.21 1.17 0.67 100. 00
(Note) : & (x is the atomic percentage)
4 .
Table 4 Main contents of the granite-powder-saturated water and some of the anion
and cation mass concentrations of the groundwater from Beishan
p/(mg LD
pH
Kt Na' Ca?t Mg?! NH P crv SOi~ P HCO; P F P NO; P
7.52 6.0 5.2X10? 2.0X10? 4,8X10"  1.2X10°' 1.2X10° 1.2X103 1.5X10? 2.8 4,0X10!
(Note) : 1) . (Some of the anion and cation mass concentrations of the groundwater from
Beishan)
1. 00 mL )
2
, Cio»
R 20 d, 2.1 I°
1 , 1. 00 mL,
. 20d 4~5d 1 (Cao) » Cuo o
o ’ AV
1. 00 mL o ,
AV o i
125 ]~ Ciys
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5 e
Table 5 Effective diffusion coefficient of 17 in the Beishan granite fitted from the experimental data
(Three-parameter fitting results)
No. (One-parameter fitting results)
De/(m? + 571 Ky/(mL« g ") /(L s g™l v s DL+ o 1)
1 (2.840.3) X10 1* (1.3+0.2)X10°¢ (0.51£2.3) X108 (2.74+0.1) X10 1?
2 (2.7£0.3) X107 1? (1.0£0.1) X106 (0.61+2.4)X10"8 (2.6+0.1) X101
3 (2.9£0. 1) X102 (2.3+£0.3)X10°¢ (3.043.0) X101 (2.84+0.1) X102
((2.8+0.3) X10712) ((2.7£0.1)X10712)
(Note) : (Data in the parentheses are the averages)
2.3.1 k=1.0X ; s s
10" mL/(g * s)( ; ;
) ) (Ty,) ) ,
, 4, 4 s



5 Kq=0mL/g, k=5X10" % mL/(g* s);
6—Kq=0 mL/g, k=1X10" " mL/(g* s);

7—K4=0 mL/g, k=0 mL/(g * s)
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