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Colloid-facilitated Radionuclide Transport in the Fractured Rock:
Effects of Decay Chain and Limited Matrix Diffusion
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Abstract

Colloid-facilitated radionuclide transport in the fractured rock is studies by considering radioactive
decay chain and limited matrix diffusion into surrounding porous media. Semi-analytical solution
in the Laplace domain is obtained from the mass balance equation of radionuclides and colloid
particles. Numerical inversion of the Laplace solution is used to get the concentration profiles both
in a fracture and in rock matrix. Three issues are analyzed for the radionuclide concentration in a
fracture by 1) formation constant of pseudo-colloid, 2) filtration coefficient of radio-colloid and 3)

effective diffusion depth into the surrounding porous rock media.
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Radionuclide ONLY
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Radionuclide ONLY
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10° 10° 107 10° 1x10° 1x10* 10° 10® 10" 10" 10" 10°

241 237

Location of normalized concentration with 10°, x (meter)
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Available thickness for matrix diffusion, a (meter) Available thickness for matrix diffusion, a (meter)

===

10

R =10
P

10 7

/ R =10"

5

R =10
P

/

10

Colloid-facilitated
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, | Np-237: inchain Am*"® Np**’ (@)
10 T T T T T T T T T T
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Location of normalized concentration with 10, x (meter)
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Available thickness for matrix diffusion, a (meter) Available thickness for matrix diffusion, a (meter)
241 237 = = =
g 9 AmT SNp™ BHAE A FRNEe] Sk Zlolyh AFErel WA= dF

(Kye = 0 and 100.0 (m’/kg), Rp = 10°, A,,= 0.0 (1/m), t = 10 000 yr)
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