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The disposal of long-lived radionuclides is one of the greatest technical challenges in nuclear 
energy. In order to effectively immobilize these radionuclides for long-term geological disposal, a 
systematic study of an apatite-based ceramic nuclear waste form is conducted. A two-step 
fabrication method combining high energy ball milling (HEBM) and spark plasma sintering (SPS) 
techniques is adopted, in which the HEBM process enables a low temperature (50 °C) solid state 
reaction to incorporate highly volatile fission products such as Iodine-129 in a vanadate apatite 
nanostructure with minimum iodine loss, and the subsequent SPS rapidly consolidates the 
powders into a crystalline ceramic form with high iodine loading and thermal stability. The 
radiation performance of the apatite-based waste form is investigated by energetic ion, electron 
and gamma ray irradiation experiments under various conditions. The radiation damage in apatite 
under displacive ions is remarkably suppressed at elevated temperatures due to dynamic defect 
annealing, and the material stability is further tuned by a strong nano-size effect and interface 
dependence. The study highlights that radiation stability can be tailored by material processing, 
microstructural manipulation and radiation conditions to achieve in the design of radiation 
tolerant materials for next generation nuclear systems. 

 Dr. Fengyuan Lu is an Assistant Professor in Mechanical and Industrial Engineering at LSU. He received 
his B.S. in Electronics from Jilin University, China, in 2005, and his M.S. in Electronics from Peking 
University, China, in 2008. He received his Ph.D. in Nuclear Engineering from Rensselaer Polytechnic 
Institute, U.S., in 2012, with a thesis topic on the phase transformation and microstructural evolution of 
nanostructured oxides and nitrides under ion irradiations. After a post-doctoral appointment at Rensselaer 
Polytechnic Institute, he joined LSU in 2014. His current research areas cover advanced ceramic 
fabrication, radiation effects in solids, atomic scale defect analysis with positron annihilation lifetime 
spectroscopy, nuclear energy materials, energy storage and conversion materials, and ion beam 
modification. His research projects are funded by U.S. Nuclear Regulatory Commission (NRC), Louisiana 
Board of Regents (BOR), LSU Office of Research and Economic Development (ORED), and Chevron 
Innovative Research Funds. 

* 

The Robert W. Courter Seminar Series 




Accessibility Report



		Filename: 

		fengyuanlu-announcement.pdf






		Report created by: 

		Lori


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 3


		Passed: 27


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Skipped		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Skipped		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
