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t2 Isolation

Tris investigation is condacted for :
thrangh Task #2 of the P Wagsta Ioalabtion Safety Assenoment Progron (WISAP).

Lre of the lmportant poals of the WISA prezeam is to he ¢hle to cnlculate the
tate of migration of radiopuclides in peoloxic forsmabticns nurrounding reposi-
Lo ley,

The present study has the following objectives in nupport of that goal:

* To provide information for the source term in the nigration rate
caleulations.  This includes the arvact of leaaching, cclution
compusttion, flow rate, tewperature, and $ime on the leach rate

of simulated high level resclor wnotbe gplres.

* To eompace results obtzinedt [rox the dynamic one-pass leaching

methed at LLL those {rom the stutic TAEA mebthod at PNL.

This progress report includes rannglis to 120 days. Additional reperts will be
inzued zy the presults oce analyzed stabtisticelly, and o final report will be

issued with PNL after the end of the exp=riszents.

EArARTMENTAL WwORK

As shown in Figure 1, LLL uses a statistically designed factorial experi-
ment with une.ual replication. Leach rate is the dependent variable; and
solution compositien, flow rate, temperature, and time are the inuependent
variables. Th2 study extends from 1 to U420 days; each of the 28 simuiianeous
exparimenta is sampled at 11 bimes during this interval. Th2 PNL experimental
dusign i a modification of thz IAFA mathod in which monthly sampling con-

(1}

tinues indefinitely, Also, PHL experiments are triply replicated. Both

PN and LLL use the samz waste form, the sawe leaching solutions, and the same
. iod temperature, 25°C. The PNI. simulated reactor waste is a sodium zine
horasilicate glass (WFPT76-68) in the form of hemispherical bsads about 8 mEm in
dinmater. The composition iz like that of fully radioactive waste, except for
E?? substitution of non-radioactive fission products. The radionuclides are
UJU}'J8 (4.2 uso), #ypo, (0.46 /o), and 23%.0,, (0.045 w/o).

The leachant solutions are distilled #_0, 0.03M NaHCO

S and synthetic WIPP

3:

brin=.
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The LLL results will be analyzod stabisticoally by fittinzg Yne louch ra

1

(R} a3 a function of time {t) Lo the model:
K="+ Bt—-{/2+é ) (1)

where the parameters a, B 7 are functions of the exserimental variables tem-

perature, flow rate, and zolution composition; and the errop Lorm is 4. The

-
[
o
Y
[ty
™

3
—
o)
3
@
(=%

cffact of the experimental variables on the model parameter wi

using atatistical analysis of variance methads.

RESULTS
Preliminary resnlta ar> presented here without statistienl analysis, For
the first 120 days, log It vs. log t is shown in Figuresa 2-8. Figure 2 showa
the coordinate system which applies to Figures 3-8 and also shows how the PHL
data taken at various sampling intervals correspond with suhzsets of the LLL
25°C data at fast, medium, or slow flow rates. In Figures 3-2, the full
lines correspond to 25°C, the dotted lines to 7500, and I, M, 5 to fast,
medium, and slow flow rates, respectively. TIn ecach fipure, the blank is shown
by a dashed line. The PNL results obtained by their modified IAEA method ure
shown as filled circles.
The range in leach rates is from 2 x 10" o2 x 107 g/(cm?-d) for

31 5to2x 1072 g/(cmz'd) for

Np (Figures 3-5) and from 2 x 10~
239y (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
solutbions and both radionuclides. At room temperature, leach rate is approxi-
mately independent of flow rate; this will be chacked for statistical signi-
ficance during analysis. High temperature leach rates are greater than those

237Np

at room temperature for , but less than or egual to those at room

239Pu. As indicated in Figure 2, the room temperature

temperature for
results for LLL and PNL can be compared directly. Agreement is fair in WIPP
brine (Figures 5-8) and geod in distilled H20 (Figures 3 and 6) and NaHC03
(Figures 4 and T)}. Further work on this part of the bead leaching studies

includes collection of the final (820-day) effluent sawple in June, continu-
ation of data reduction and analysis of the results, and post-run examination

of the sample cells and beads.



CONCLUSIONS
Eyen without statistical analysis, some general trends ean be seen in the

resulta:

+ Leazch rate increases with flow rate at high temperature, but

is npproximately indepandent of it at room temperature.

* Apreenment between the results from ‘tt one-pass mebthed and
those from the IAEA method are lair in the case af WIPP brine

solution, and good in the cagse of the others.

° The ?37Np leach rate inocreases with temperaure, but the
239Pu leach rate either decreases with temperature, or does
not change. This low n=t tronsport rate is suerprising, and we
therefore plan to look for ?39Pu in various parts of the
sample cella in order to determine where it is located in the

system,
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FIGURE 4. EXPERIMENTAL DESIGN, SINALE-PASS LEACH SYSTEM |
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NEPTUNIUH SAMPLES N BICARBHATE
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RATE OF NEPTUMIUM LEACH (G-/CH2.DRY)
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NEPTUNIUM SAHPLES IN BRINE
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