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: Introduction

Actinides and oxalates are both present in nuclear waste
streams in geological repositories.

As an example, 1. 18 X 1072 M of oxalate was present
in 2014 performance assessment for the Waste Isolation
Pilot Plant’.

Significant inventories of actinides are also present in the
WIPP.

As actinide oxalates have very low solubilities, they could
become solubility-controlling phases and prevents the
mobility of actinides.

REE are ideal for this investigation because they are ‘
good analogs to actinides and do not have radiotoxicity. |
Solubility of Pr- and Nd-oxalates is determined as a
function on ionic strength




’ Objective

* In combination of the literature data, the validation of
the Pitzer model with current experimental data.

* Solubility of Pr- and Nd-oxalates is determined as a
function on ionic strength.

* The Pitzer model can describe the solubilities of
actinide oxalates in various disposal concepts,
specially in high ionic strength environments.




: Description of the methodology

* Synthesis of Pr- and Nd-oxalates

» Pr,(C,0,);*10H,O was synthesized

» Dropwise addition of 0.67 M PrCl, into 0.18
M H,C,0,

» Pr,(C,0,);°10H,0 has an identical
stoichiometry with the plutonium analog,
Pu,(C,0,);*10H,0

» Pr,(C,0,);°10H,0 has the characteristic light
green color




: Description of the methodology

* Synthesis of Pr- and Nd-oxalates

» We synthesized Nd,(C,0,);*10H,O

» Dropwise addition of 0.70 M NdCl, into 0.18
M H,C,0,

» Nd,(C,0,);°10H,0 has an identical
stoichiometry with the americium analog, |
Am,(C,0,);°10H,0

» Nd,(C,0,);*10H,0 has the characteristic light ‘
purple color ‘




7 Description of the methodology

* Set-up solubility experiments

» Supporting solutions: 0.1 M, 0.5 M, 1.0 M
HNO,, 0.016 M H,C,0O, + 1.82 M HNO,,
0.030 M H,C,0, + 2.50 M HNO,, and 0.051
M H,C,0, + 2.9 M HNO,

» Mass of solubility-controlling phases in our
experiments: ~0.5 gto ~1.25 ¢

» Volume of supporting solutions in our
experiments: 100 mL to 140 mL.




: Description of the methodology

* Instrumental Analyses

» Solid phases are analyzed with XRD
» Solution samples were analyzed with ICP-
OES
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Experimental Results: XRD
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XRD patterns of synthetic Pry(C->0,);*10H,0 produced in this work
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Relative Intensity

Experimental Results: XRD

XRD patterns of synthetic Nd,(C,0,);*10H,O produced in this work
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Nd,(C,0,)s*10H,0O (ID# 00-020-0764)(red color)
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