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;:;T" LECTIO:; 

T r i s i n v e s t i g a t i o n is cond.ict"d for the Off ice of Nuclear i ia: : 'e I s o l a t i o n 

th.-O'ish Task 9? of t he P.'iL W-iste Isols t - lor . f - f e t v Ass*:..;:r.ent ?rc=;r.i7! (V/ISAP). 

Or.': of the important ['.cals of the Wi£A p . - e - i r a i s to be ab l e to c a l c u l a t e t h e 

.••if.'! of a i f r n t L o n of radionu.-lid". ' ; Ln /?".'On. o# ic forr.a!. io- : ; .-.urroijnrf ing r e p o s i -

t O " i o j . 

The p re sen t s tudy has the fol lowing o b j e c t i v e s in .-. jpport of t h a t g o a l : 

" To p rov ide informat ion for t he r,ourr,« t e r n in the n i t r a t i o n r a t e 

f-'iJcn '.at. i o n s . Thin ir.iLude'i the "ffcc 1". of loach in.r, s o l u t i o n 

compos i t ion , flow r a t e , t«M:,pf-rntiir«, and t ime on the l e a c h r a t e 

of" s imula ted hi,v,h l e v e l re'-.cl.or ::::/.<; j .-la.;s. 

• To compare r e s u l t s ob ta ined fro.u t he dynamic one-pays l e a c h i n g 

i-ethod a t IXL those fron the s t a t i c IAEA method a t PtlL. 

Th i s p r o g r e s s r e p o r t incLudes r e suL t s to 1?0 day:;. A d d i t i o n a l r e p o r t s w i l l be 

issued S3 the r e s u l t s a r e ana lysed s t a t i s t i ca lLy, arid a f i n a l r e p o r t vil l i be 

i s s u e d wi th P/iL a f t e r t he end of t h e expe r imen t s . 

KXi-KRIMSiTAL WORK 

As shown in F igure 1, LLL u s e s a s t a t i s t i c a l l y des igned f a c t o r i a l e x p e r i ­

ment wi th unequal r e p l i c a t i o n . Leach r a t e i s the dependent v a r i a b l e ; and 

s o l u t i o n compos i t ion , flow r a t e , t e m p e r a t u r e , and t ime a r e the independen t 

v a r i a b l e s . The s tudy ex tends from 1 to 420 day3; each of t he 28 s i rmui-aneous 

exper iments i s sampled a t 11 tiraea dur ing t h i s i n t e r v a l . The PtfL e x p e r i m e n t a l 

des ign i s a mod Lf i c a t i o n of the lAh'A method ip. which inor.thiy sampl ing c o n ­

t i n u e s i n d e f i n i t e l y . Also , PflL exper iments a r e t r i p l y r e p l i c a t e d . Both 

PHI. and LLL use t h e same waste form, t h e same l each ing s o l u t i o n s , and t h e same 

Jow t e m p e r a t u r e , 2S C. The PHI. s imula ted r e a c t o r wastp i s a sod iua z i n c 

h o r o s i l i c a t e g l a s s (WFP76-68) in t h e form of h e m i s p h e r i c a l beads ab o u t 8 nun i n 

d i a n e t e r . The composi t ion i s l i k e t h a t of f u l l y r a d i o a c t i v e w a s t e , excep t f o r 

t he s u b s t i t u t i o n of n o n - r a d i o a c t i v e f i s s i o n p r o d u c t s . The r a d i o n u c l i d e s a r e 
?' J8 

J » 3 0 8 ( i , . 2 v, /o), 2 3 7 H p 0 ( o . . , 6 „ / o ) , and 2 3 9 p u „ ( 0 . M 6 „ / o } . 
£ 2 

The l e a c h a n t s o l u t i o n s a r e d i s t i l l e d H 2 0 , 0.03M HaKCO , and s y n t h e t i c WIPP 
b r i n e . 



-/J. 

The I.LL resul t . - ; w i l l h» analyzed s t . - s t L s t i c i l i y by 

(n) an a func t ion of t i n e ( t ) to the :.-;o-iel: 

fit 7 / ? + 6 ' ( 1 ) 

whore the parameters o., £, Y are function.'; of the experimental variable.? tea— 
perature, flow rate, and solution composition; p.r.d the "rr^r torus is 6. The 
effect of the experimental variables on the r.odel parameter will te explored 
using statistical analysis of variance methods. 

HKSULTS 
Preliminary results ar* presented here without statistical .-in«iy::is. For 

the first 120 days, log II vs. log t is shown in Figures 2-8. Figure 2 shows 
the coordinate system which applies to Figures 3-8 and also shows hew the P.'IL 
data taken at various sampling intervals correspond with subsets of the I.LL 
25 C data at fast, medium, or slow flow rates. In Figures V 3 , the full 
lines correspond to 25 C, the dotted lines to 75 C, and I , M, ." to fast, 
medium, and slow flow rates, respectively. In each figure, the blank is shown 
by a dashed line. The PML results obtained by their codified IAEA method are 
shown as filled circles. 

- > 1 - ' ? 
The range in leach r a t e s i s from 2 x 10 to 2 x 10 g/(em •d) for 

Np (Figures 3-5) and from 2 x 10 to 2 v. 10 g/C'.m - d) for 
239 

Pu (Figures 6-8). Leach rate usually decreases with time, but at high 
temperature the time dependence is usually smaller than it is at room tem­
perature. At high temperature, leach rate increases with flow rate for all 
solutions and both radionuclides. At room temperature, leach rate is approxi­
mately independent of flow rate; this will be checked for statistical signi­
ficance during analysis. High temperature leach rate3 are greater than those 237 at room temperature for Np, but less than or equal to those at room 239 temperature for Pu. As indicated in Figure ?, the room temperature 
results for LLL and PML can be compared directly. Agreement is fair in WIPP 
brine (Figures 5-8) and good in distilled H O (Figures 3 and 6) and HaHCO 
(Figures >i and 7). Further work on this part of the bead leaching studies 
includes collection of the final (420-day) effluent sample in June, continu­
ation of data reduction and analysis of the results, and post-run examination 
of the sample cells and beads. 



CONCLUSIONS 
Even without statistical analysis, sone funeral trends nqn be seen in the 

results: 

* Leac-h rate increases with flow rate at hip;h temperature, hut 
is ripproxiciately independent of it at roon temperature. 

• Agreement between the results fro.-n 'tr one-paaa ir.ethod and 
those from the IAEA method <iro fair in the cat;e o!' WIPP brine 
solution, and good in the cise of the others. 

" The ' Up leach rate increases with tc-mperaure, but tlie 
23 y 

Pu leach rate either decreases with temperature, or does 
not change. This low net transport rate is surprising, and we 

?39 therefore plan to look for Pu in various parts of the 
sample cells in order to determine, where it is located in the 
system. 
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