
Nuclear and Emerging Technologies for Space, American Nuclear Society Topical Meeting  
Richland, WA, February 25 – February 28, 2019, available online at http://anstd.ans.org/ 
 

 
 

 

Observations of Aging 238PuO2 Microspheres  
 

Jeffrey A. Katalenich, Sergey I. Sinkov, Paul MacFarlan 
 

Pacific Northwest National Laboratory, 3230 Innovation Blvd., Richland, WA, 99354 
509-375-2244, jeffrey.katalenich@pnnl.gov 

 
Abstract. Oxide microspheres of plutonium-238 produced at the Pacific Northwest National Laboratory in May 2017 were 
observed as a function of time to determine their stability and tendency to form dispersible fines.  Approximately one gram of 
238PuO2 microspheres were produced using an internal gelation sol-gel method.  Microspheres had an average diameter of 
258 µm ± 48 µm.  After calcination at 600 °C, bulk plutonium microspheres were stored in a tantalum metal container inside 
of a stainless steel cave with an ambient glove box environment.  A single, 132 µm microsphere was sub-sampled and 
mounted on a piece of carbon tape on a scanning electron microscope (SEM) sample stub for repeated examination.  Bulk 
microspheres were imaged every 3-4 months using a Nikon SMZ25 optical stereo microscope while the single microsphere 
was imaged using a Quanta 250 FEG SEM at the same times.  Observations of bulk microspheres revealed a small fraction of 
particles exhibited minor cracking at three months and an increased incidence of minor cracking at four months.  After 16 
months, the appearance of the microspheres had changed considerably and while particles exhibited increased surface 
roughness, microspheres appeared to remain integral with minimal generation of smaller particles noticed.  While the single 
microsphere imaged under SEM did exhibit minor changes over time, little cracking and no fragmentation was observed at 
the last date of observation, 16 months after production.  Observations suggest that while microspheres do degrade with time, 
presumably from radiation damage and helium generation, the generation of hazardous fines may be minimized. 
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