


11. MATERIALS AND METHODS 

Table I. Mineral abundance (in weight %) of the alluvium and its clay fraction 

1I.A. Materials 

1I.A.i. Alluvium and Clavs 

The alluvium from which the clays were separated is 
from well NC-EWDP-03S, located south of Yucca 
Mountain, and taken at depth of 60-65 feet below land 
surface. Quantitative X-ray Diffraction (QXRD) analysis 
results of the alluvium and clay fraction separated from 
the alluvium are listed in Table I. As shown in Table I, the 
alluvium consists primarily of quartz (Si02), cristobalite 
(SO2) and K-feldspar (KA1Si3O8), with a significant 
amount of secondary minerals such as clays and zeolites. 
The clay fraction separated from the alluvium, used in all 
our experiments, consists primarily of smectite and illite 
with small amounts of clinoptilolite, a zeolite. 
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I1.A.ii. Radionuclides 
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Alluvium 
Clay fraction 

2 3 7 ~ p ( ~ )  and 2 3 3 ~ ( ~ ~ )  were used in this study 
because the long half-lives ( 2 3 7 ~ p :  TII2= 2.14*106 years; 
2 3 3 ~ :  T 1,2-1.592*1~5 - years) as well as the very long half- 
lives of other U isotopes, combined with the relatively 
high solubility and weak sorption to volcanic tuffs under 
oxidizing conditions of these radionuclides, potentially 
result in significant contributions to long term offsite 
doses. 2 3 7 ~ p ( ~ )  tracer solution was prepared by diluting a 
concentrated 2 3 7 ~ p ( ~ )  solution ( ~ ~ 0 ;  in HC1 ) with 
distilled water to make a stock solution of 2E-04 mol.~- '  
2 3 7 ~ p .  Lower concentrations of Np tracer solution were 
prepared by diluting this stock solution with 0.1 m o l . ~ '  
NaN03. 2 3 3 ~ ( ~ ~ )  tracer solution was prepared by diluting 
a 2 3 3 ~ ( ~ ~ )  standard (as Uranyl Nitrate in dilute Nitric 
acid, Isotope Products Laboratories, an Eckert & Ziegler 
Company) in distilled water to make a stock solution of 
1E-04 mol.~- '  2 3 3 ~ .  Lower concentrations of U tracer 
solutions were prepared by diluting this stock solution 
with 0.1 mol .~- '  NaN03. 
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1I.B. Methods 

Batch sorption tests were conducted over a pH range 
between about 3 and 10. The ionic strength of the 
solutions was kept constant at -0.1 M through the use of 
0.1 mol .~- '  NaN03 solution, and the solution pH was 
adjusted using HN03 or NaOH. Generally, the clays were 
introduced into 300 ml of 0.1 mol/L NaN03 solution, 
followed by adjusting the suspension to the required pH. 
After allowing the suspension to sit for one day, the pH 
was checked and adjusted if needed. Equilibration of 
clays in the NaN03 solution was considered to be reached 
if the suspension pH remained constant for more than 
three days. Fourteen ml of the suspension solution was 
pipetted into polyethylene test tubes. In each test tube a 
small volume of known activity of either U-233 or Np- 
237 solution was added making the total volume of the 
mixture about 14.5 ml. The tubes were put in a shaker 
and agitated at a speed of -150 rpm for a week. 
Centrifuging was used to separate solution from the 
suspension. A Packard 2550 Tri-Carb Liquid Scintillation 
Counter (LSC) was used to measure the U-233 and Np- 
237 activities in solution. 
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111. Results and Discussions 
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1II.A. Effect of Solution pH 
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U and Np partition coefficients (& values) associated 
with the alluvium clay fraction as a function of final 
solution pH are plotted in Figures 2 and 3. The Kd value 
is defined as; 
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where C, is the concentration of sorbate on the solid 
(CPWg), and C is the concentration of sorbate in solution 
(CPWrnl) (CPM is Counts Per Minute). 
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