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ratus, product, or process disclosed, or represents that its use would not infringe privately 
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trade name, trademark, manufacturer, or otherwise does not necessariiy constitute or 
imply its endorsement, recommendation, or favoring by the United States Government or 
any agency thereof. The views and opinions of authors expressed herein do not necessar- 
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Introduction 

The field of plutonium disposition is varied and of much importance, since the Dept. of Energy 
has decided on the hybrid option for disposing of the weapons material. This consists of either 
pliichg the Pu icto nixed oxide fide! for rextors or p!xkg the a t e r i d  iqto i! stable waste form 
such as glass [I]. The waste form used for Pu disposition should exhibit certain qualities: 1) 
provide for a suitable deterrent to guard against proliferation, 2 )  be of minimal volume, Le., 
maximize the loading and 3) be reasonabIy durable under repository-like conditions. This paper 
will discuss several Pu waste f o m  that display promising characteristics. 

Results and Discussior? 

Our experiments are focused on two separate areas of interest in the plutonium disposition arena. 
The frst  involves taking metallic plutonium and placing it directly into a waste form with no prior 
processing. Most current waste form schemes call For a step involving oxidizing the metal to 
Pu02. This is a process that requires additional facilities and subsequently adds further 
contamination sources to the overall process. 

We have attempted to place Pu metal directly into a stable glass-ceramic form using only an 
ordinary furnace. This can be accomplished using conventional glass processing temperatures 
(1 100 OC) with reasonable casting times (72 hr) and with attractive plutonium loadings of 15 wt%. 
Our results indicate that stable Pu-containing phases are formed, such as cubic (fluorite structure), 
that incorporate high Pu loadings. This experiment was analyzed using x-ray diffraction (XRD), 
scanning electron microscopy (SEM) and performance testing methods. Tine low ma,pification 
SEM micrograph of a core sample from a crucible-sized experiment is featured in Fig 1. A small 
portion of the original Pu piece, now oxidized, is visible in the micrograph as are the various 
phases formed as the Pu dissolves into the glass. The XRD pattern confirms that no rneta.Uk 
plutonium is present. 

The ability for the zirconia phase mentioned above to contain relatively high Pu-loadings. > 50 
wt% makes it an attractive host for plutonium. An attempt to synthesize a phase pure c-zirconia 
that incorporates both Pu and Srn was undertaken. As a starting point the process parameters were 
first derived from surrogate experiments using Ce02. Once this had been accomplished an 
experiment using PuO2 was performed. This experiment involved two separate samples, one 
with PuO2 and the second with PuOz and Sm2O3. These were analyzed usin3 XRD, SEM and 
performance tests. The XRD pattern is featured in Fig. 3, below. This clearly shows a single c- 
zirconia type p t e m  thzt is different from PuO? and Sn2O; ifi !zttice parameter terms. 
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Figure 1. The SEM back scattered image from a waste glass used to dissolve and stabilize a piece 
of plutonium metal. The various regions of interest are discussed in the text. The Pu, if totally 
dissolved, would represent 15 wt% of the product. The magnification is 15X. 
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Figure 2. The XRD pattern of the pure phase zirconia with pU02,zrOa and Sm2O3 constituents. 


