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Objectives

Research on the Waste Isolation
support re-certification effort. Solubilitie
Nd3* (as analog for actinides (lll)) were In
relevant conditions.

The objectives of this work were

e to measure solubilities of uranium (VI) and neodymiu
term experiments as a function of pCy, and carbonate co
in two WIPP simulated brines,

* to demonstrate the effect of complexation by carbonate and brine
components on the solubilities of uranium (VI) and neodymium (lI1)
under WIPP conditions.
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Carbonate ~10-
e High ionic strength (
e Highly reducing environme
* Microbial activity,

e q-radiation.
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Component

NaCl
MgCl,
Na,SO,
NaBr
Na,B,O,
KCI
CaCl,
LiCl
lonic strength

Density g/mL

» Los Alamos
NATIONAL LABORATORY
55555555

UNCLASSIFIED Slide 4

Operated by the Los Alamos National Security, LLC for the DOE/NNSA /N l'b@ /)
4



* The highest conce
GWB and ERDA-6 bri
was observed, was determ

* The highest pC,,, , before the cloud p
observed, was:

- for ERDA-6 was equal to 10.8,
- for GWB brine was equal to 8.7.
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The data prese
with controlled at
from 118 da

P
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Effect
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UO,(OH),

U0, + CO,?

Nd(OH), log K

S

Nd3* + CO,* log B, 5.5
Nd3* + B,0,* log B, ?
Reference: Critical Stability Constant NIST Database, 2004. 1
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v" In carbonate-free systems,
pC,,=85was~2x 10" Min
M in GWB.

v" In the carbonate presence an expecte
Increase (1.5-2.5 orders of magnitude) in
solubility was found at pC,, = 8.5.

v" Nd3* solubility at pC,,, =8.5was ~1x 107 M in
ERDA-6 and ~1 x 10° M in GWB brines.

v" In the presence of carbonate, there was essentially
no visible effect on the neodymium solubility.
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v Complexation with borate wa
Impact the neodymium solubility.

v" Log B, ~ 4 is an introductory value for
reaction. Accurate determination Is in pr

v Rough calculation of neodymium (1) concent
brine using this constant gave a good agreement
the experimental data.

v We expect good modeling fit when neodymium (111) with
borate stability constant and Pitzer parameters will be
determined and introduced to the database.
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