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Effect of Macrodispersivity and Retardation Coefficient on
Radionuclide Migration Simulation
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Abstract:Based on the theoretical analysis of the values of the macrodispersivity and retardation coefficient,
the radionuclide migration in groundwater at an uranium mill-tailing site in southern China was simulated with
hydrogeochemical program PHREEQC-I . In the simulation, the effect of macrodispersivity and retardation co-
efficient was especially taken into account. The results showed that the effect of the macrodispersivity and retar-
dation coefficient in radionuclide migration was remarkable. Under the same conditions, the distance of total U
concentration reduction was shorter when the macrodispersivity coefficient increased, and its transport distance
was longer. As the retardation coefficient increased, the 2**U concentration decreased visibly, but its transport
distance was shorter. The relationship between the macroparameters and the statistical characteristic of the
medium and the acquisitive statistical parameters of the medium could be used to analyze and solve the macro-
scopical dispersivity parameter. Moreover, the retardation coefficient Rd should be set by in-site experiments or
direct measurement through soil column experiment in the laboratory.
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1 SERTVENTAREKSH
Tab.1 The parameters about the groundwater and repertory water at S uranium mill-tailing site

Na* K* F~

Cl- SOz~ HCO; NO; NH/ BU

FWH pH Ca' Mg’*
/(mg-L."") /(mg-L™") /(mg-L™") /(mg-L.™") /(mg-L™") /(mg-L™") /(mg-L"*) /(mg-L" ') /(mg-L"') /(mg-1."*) /(mg-L™")

HTFK6.58 134.35 34.14 30.00 30.00 1.47
K 6.73 882 92 130 130 6.05

73.53 366.01

102.27 164.66 16.40 0.029

524 2990 41.5 502 0.12 0.403
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Tab.2 The parameters in the radionuclide migration simulation at S uranium mill-tailing site
238 234
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(+=1000a,MR=1:9,K=1.98¢-8 m/s, R, = 428)
Fig.1 Compare of the different macrodispersivity at S

uranium mill-tailing site(¢ =1 000 a,
MR=1:9, K=1.98¢-8 m/s, R, =428)
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Fig.2 Compare of the different retardation coefficient

at S uranium mill-tailing site (# =1 000 a,
MR=1:9, K=1.98¢-8 m/s, D, =40 m)
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