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David, 
 
This sounds suspicious to me. Are they treating the colloid as if it is an aqueous species? If so, I can imagine 
an equilibrium relation between it and an amorphous solid. But if the colloid is a separate phase from the 
aqueous solution, then perhaps it could be considered as a polymorph of the amorphous phase or as a 
hydrated form. In both latter cases there may be some phase boundary between them that is independent of 
concentration of colloids in solution but dependent on p, T, H2O activity. My sense is that colloids are a 
separate phase from the aqueous solution, so although their stability depends on solution properties, it does 
not depend on how much colloid there is in solution. Colloids are stabilized by the strong interactions with 
hydrating water (e.g., double/triple layer). If the colloid is a polynuclear aqueous species, then there would 
seem to be a whole series of stability constants for polymers of different sizes.  
 
Maybe these musings help. Let me know. 
 
Bill 
 
-----Original Message----- 
From: David Pickett [mailto:dpickett@cnwra.swri.edu] 
Sent: Thursday, May 25, 2006 6:40 AM 
To: Murphy, William 
Subject: Pu question 
 
 
Bill, 
 
As usual, I need your thermodynamics intuition to come to my rescue - if you have a few minutes.  I'm reading 
a preprint by Neck et al. that deals with true colloidal Pu(IV) by writing an equilibrium reaction between 
PuO2(am, hyd) solid and PuO2(coll, hyd) in solution.  The Pu(IV) polymer/colloid is treated as a "large 
polynuclear aqueous species." 
The equilibrium constant gives log (Pu, coll) of -8.3 +/- 1.0 (molal). 
They refer to their own unpublished data, but also to their paper on 
Th(IV) (Altmaier et, 2004, Radiochim Acta 92, 537 - Migration '03).  In both cases, they see Pu concentrations 
in unfiltered solubility experiment solutions scatter about a concentration with no pH dependence.  The Pu 
concentrations exceed filtered solutions by 1-2 orders of magnitude. 
 
Does this seem to be a legitimate approach?  Or should it just be regarded as a convenience that fits their 
particular experiments?  If it's the latter, my inclination is to not trust it. 
 
Thanks, 
 
David 
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