
    
      Skip to main content
    

    


      
    


  
  
    
      
            
  PNNL


        

      
        
              

                    	
        About
              
	
        News & Media
              
	
        Careers
              
	
        Events
              


  


            
              
  
  


      

    Search
      
        



        













          

          
              
  
  


      

    Search
      
        



        













          

        

        
              

                    	
        Research
                                	
        Scientific Discovery
                                	
        Biology
                                	
        Chemical Biology
              
	
        Computational Biology
              
	
        Ecosystem Science
              
	
        Human Health
                                	
        Cancer Biology
              
	
        Exposure Science & Pathogen Biology
              
	
        Metabolic Inflammatory Diseases
              


  
              
	
        Integrative Omics
                                	
        Advanced Metabolomics
              
	
        Chemical Biology
              
	
        Mass Spectrometry-Based Measurement Technologies
              
	
        Spatial and Single-Cell Proteomics
              
	
        Structural Biology
              


  
              
	
        Microbiome Science
                                	
        Biofuels & Bioproducts
              
	
        Human Microbiome
              
	
        Soil Microbiome
              
	
        Synthetic Biology
              


  
              


  
              
	
        Chemistry
                                	
        Computational Chemistry
              
	
        Chemical Separations
              
	
        Chemical Physics
              
	
        Catalysis
              


  
              
	
        Earth & Coastal Sciences
                                	
        Atmospheric Science
                                	
        Atmospheric Aerosols
              
	
        Human-Earth System Interactions
              
	
        Modeling Earth Systems
              


  
              
	
        Coastal Science
              
	
        Ecosystem Science
              
	
        Plant Science
              
	
        Subsurface Science
              
	
        Terrestrial Aquatics
              


  
              
	
        Materials Sciences
                                	
        Materials in Extreme Environments
              
	
        Precision Materials by Design
              
	
        Science of Interfaces
              
	
        Solid Phase Processing
                                	
        Cold Spray
              
	
        Friction Stir Welding & Processing
              
	
        ShAPE
              


  
              


  
              
	
        Nuclear & Particle Physics
                                	
        Dark Matter
              
	
        Flavor Physics
              
	
        Fusion Energy Science
              
	
        Neutrino Physics
              


  
              
	
        Quantum Information Sciences
              


  
              
	
        Sustainable Energy
                                	
        Electric Grid Modernization
                                	
        Emergency Response
              
	
        Grid Analytics
                                	
        AGM Program
              
	
        Tools and Capabilities
              


  
              
	
        Grid Architecture
              
	
        Grid Cybersecurity
              
	
        Grid Energy Storage
              
	
        Grid Resilience and Decarbonization
                                	
        Earth System Modeling
              
	
        Energy System Modeling
              


  
              
	
        Transmission
              
	
        Distribution
              


  
              
	
        Energy Efficiency
                                	
        Appliance and Equipment Standards
              
	
        Building Energy Codes
              
	
        Building Technologies
                                	
        Advanced Building Controls
              
	
        Advanced Lighting
              
	
        Building-Grid Integration
              


  
              
	
        Building and Grid Modeling
              
	
        Commercial Buildings
              
	
        Federal Buildings
                                	
        Federal Performance Optimization
              
	
        Resilience and Security
              


  
              
	
        Grid Resilience and Decarbonization
              
	
        Residential Buildings
                                	
        Building America Solution Center
              
	
        Energy Efficient Technology Integration
              
	
        Home Energy Score
              


  
              
	
        Energy Efficient Technology Integration
              


  
              
	
        Energy Storage
                                	
        Electrochemical Energy Storage
              
	
        Flexible Loads and Generation
              
	
        Grid Integration, Controls, and Architecture
              
	
        Regulation, Policy, and Valuation
              
	
        Science Supporting Energy Storage
              
	
        Chemical Energy Storage
              


  
              
	
        Environmental Management
                                	
        Waste Processing
              
	
        Radiation Measurement
              
	
        Environmental Remediation
              


  
              
	
        Fossil Energy
                                	
        Subsurface Energy Systems
              
	
        Carbon Management
                                	
        Carbon Capture
              
	
        Carbon Storage
              
	
        Carbon Utilization
              


  
              
	
        Advanced Hydrocarbon Conversion
              


  
              
	
        Nuclear Energy
                                	
        Fuel Cycle Research
              
	
        Advanced Reactors
              
	
        Reactor Operations
              
	
        Reactor Licensing
              


  
              
	
        Renewable Energy
                                	
        Solar Energy
              
	
        Wind Energy
                                	
        Wind Resource Characterization
              
	
        Wildlife and Wind
              
	
        Community Values and Ocean Co-Use
              
	
        Wind Systems Integration
              
	
        Wind Data Management
              
	
        Distributed Wind
              


  
              
	
        Energy Equity & Health
              
	
        Marine Energy
                                	
        Environmental Monitoring for Marine Energy
              
	
        Marine Biofouling and Corrosion
              
	
        Marine Energy Resource Characterization
              
	
        Testing for Marine Energy
              
	
        The Blue Economy
              


  
              
	
        Hydropower
                                	
        Environmental Performance of Hydropower
              
	
        Hydropower Cybersecurity and Digitalization
              
	
        Hydropower and the Electric Grid
              
	
        Materials Science for Hydropower
              
	
        Pumped Storage Hydropower
              
	
        Water + Hydropower Planning
              


  
              
	
        Grid Integration of Renewable Energy
              
	
        Geothermal Energy
              


  
              
	
        Transportation
                                	
        Bioenergy Technologies
                                	
        Algal Biofuels
              
	
        Aviation Biofuels
              
	
        Waste-to-Energy and Products
              


  
              
	
        Hydrogen & Fuel Cells
              
	
        Vehicle Technologies
                                	
        Emission Control
              
	
        Energy-Efficient Mobility Systems
              
	
        Lightweight Materials
              
	
        Vehicle Electrification
              
	
        Vehicle Grid Integration
              


  
              


  
              


  
              
	
        National Security
                                	
        Chemical & Biothreat Signatures
                                	
        Contraband Detection
              
	
        Pathogen Science & Detection
              
	
        Explosives Detection
              
	
        Threat-Agnostic Biodefense
              


  
              
	
        Cybersecurity
                                	
        Discovery and Insight
              
	
        Proactive Defense
              
	
        Trusted Systems
              


  
              
	
        Nuclear Material Science
              
	
        Nuclear Nonproliferation
                                	
        Radiological & Nuclear Detection
              
	
        Nuclear Forensics
              
	
        Ultra-Sensitive Nuclear Measurements
              
	
        Nuclear Explosion Monitoring
              
	
        Global Nuclear & Radiological Security
              


  
              
	
        Stakeholder Engagement
                                	
        Disaster Recovery
              
	
        Global Collaborations
              
	
        Legislative and Regulatory Analysis
              
	
        Technical Training
              


  
              
	
        Systems Integration & Deployment
                                	
        Additive Manufacturing
              
	
        Deployed Technologies
              
	
        Rapid Prototyping
              
	
        Systems Engineering
              


  
              
	
        Threat Analysis
                                	
        Advanced Wireless Security
                                	
        5G Security
              
	
        RF Signal Detection & Exploitation
              


  
              
	
        Climate Security
              
	
        Grid Resilience and Decarbonization
              
	
        Internet of Things
              
	
        Maritime Security
              


  
              


  
              
	
        Data Science & Computing
                                	
        Artificial Intelligence
              
	
        Graph and Data Analytics
              
	
        Software Engineering
              
	
        Computational Mathematics & Statistics
              
	
        High-Performance Computing
              
	
        Visual Analytics
              


  
              
	
        Lab Objectives
              
	
        Publications & Reports
              
	
        Featured Research
              


  
              
	
        People
                                	
        Inventors
              
	
        Diversity, Equity, Inclusion & Accessibility
              
	
        Lab Leadership
              
	
        Lab Fellows
              
	
        Staff Accomplishments
              


  
              
	
        Partner with PNNL
                                	
        Education
                                	
        Undergraduate Students
              
	
        Graduate Students
              
	
        Post-graduate Students
              
	
        University Faculty
              
	
        University Partnerships
              
	
        K-12 Educators and Students
              
	
        STEM Education
                                	
        STEM Workforce Development
              
	
        STEM Outreach
              
	
        Meet the Team
              


  
              
	
        Internships
              


  
              
	
        Community
                                	
        Regional Impact
              
	
        Philanthropy
              
	
        Volunteering
              


  
              
	
        Industry
                                	
        Available Technologies
              
	
        Industry
              
	
        Industry Partnerships
              
	
        Licensing & Technology Transfer
              
	
        Entrepreneurial Leave
              


  
              


  
              
	
        Facilities & Centers
                                	
        All Facilities
                                	
        Atmospheric Radiation Measurement User Facility
              
	
        Electricity Infrastructure Operations Center 
              
	
        Energy Sciences Center
              
	
        Environmental Molecular Sciences Laboratory
              
	
        Grid Storage Launchpad
              
	
        Institute for Integrated Catalysis
              
	
        Interdiction Technology and Integration Laboratory
              
	
        PNNL Portland Research Center
              
	
        PNNL Seattle Research Center
              
	
        PNNL-Sequim (Marine and Coastal Research)
              
	
        Radiochemical Processing Laboratory 
              
	
        Shallow Underground Laboratory
              


  
              


  
              


  


          

      

    

  




  

  

  
  
        


    




  

  
    
  
        
    



    
      

  
  
  
      
  





      
      
        

  
  
  
      
  
  Breadcrumb

  	
                  Facilities & Centers
              
	
                  All Facilities
              
	
                  Radiochemical Processing Laboratory 
              




  
  
  

      

    

  
  
  
          
            
  
        
              
            
            Facility

      

        

            
            

    Radiochemical Processing Laboratory

  

  A national asset with multiple missions in the nuclear sciences
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          At the Radiochemical Processing Laboratory, once known only as the 325 Building, researchers create and implement innovative processes for environmental cleanup and the beneficial use of radioactive materials.



              (Photo by Andrea Starr | Pacific Northwest National Laboratory)



      


  

    

  

        

      


  

    

              
                    
  
            
      
      
            
      
  
  
  
            
      
      The Radiochemical Processing Laboratory (RPL)—a Hazard Category II non-reactor nuclear research facility—has been assisting the nation with critical mission needs in nuclear science since 1953. 


Located in Hanford’s 300 Area, RPL continues to carry the baton for groundbreaking radiological research and development. Focused on PNNL’s core research missions, RPL staff execute projects that promote reactor safety, improve and expand nuclear waste clean-up efforts, isolate isotopes to cure cancer, and advance nuclear nonproliferation technology.



  







Upon its completion in 1953, RPL measured 116,000 square feet and its main purpose was to evaluate, develop, and integrate technologies and provide solutions to applied engineering problems involving radiological materials. By the early 1960s, RPL added extensive hot-cell capabilities with the opening of two new wings—the High-Level Radiochemistry Facility and the Shielded Analytical Laboratory. Now, multi-faceted projects are carried out under a single roof with researchers having access to hot cells, gloveboxes, and radiological fume hoods—all combined with advanced scientific instrumentation. 


Since then, the diverse scientific successes within RPL include developing and proving materials to enable Fast Flux Testing Facility production and operation, as well as developing methods for life-saving yttrium-90 production. RPL also has enabled process commercialization, development and testing of processes for waste characterization and treatment of highly radioactive tank waste and K-Basin sludge, and characterization of a miniscule Waste Isolation Pilot Plant sample to study the progression of a 2014 accident—helping to enable restarting the repository. 


RPL is a key part of PNNL’s national security mission. Staff produce sealed nuclear material sources to test nonproliferation instruments and processes. And RPL houses the only radionuclide laboratory in the United States certified by the International Monitoring System of the Comprehensive Nuclear-Test-Ban Treaty Organization to process air particulate samples to detect radioactivity.


Research opportunities in RPL continue to expand, with investments in advanced scientific instrumentation and access as a partner institution with DOE’s Nuclear Science User Facilities program. RPL’s rich history for peacetime efforts was recognized by the American Nuclear Society in 2017 with the Nuclear Historic Landmark Award.


RPL’s key capabilities in radiochemistry include process development, chemical and physical separations, tritium processing, spectroscopic online process monitoring, radiological nuclear resonance spectroscopy, and nuclear forensics. Another main mission area is nuclear materials characterization, which includes post-irradiation characterization, microanalysis, spent nuclear fuel, reactor dosimetry, and nuclear non-proliferation monitoring.


Whether through characterizing low-enriched uranium fuel, preparing and distributing plutonium sealed sources for radiation detection, or by providing scientific solutions to nuclear waste disposal, RPL continues to make PNNL a leader in the nuclear sciences.
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                  Real-Time Monitoring Tool Speeds Up Advanced Nuclear Reactor Development
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                  Enabling the Data-Driven Future of Microscopy
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            [image: An illustration showing the concept of how a large electron microscope solves scientific mysteries.]
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                  Nuclear Science Week Honors Nuclear Science, Technology, Engineering
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            [image: Scientists Sue Clark and Amanda Lines use a laser for nuclear chemistry research.]
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            [image: Scientist Steven Spurgeon sits at a desk with a keyboard and multiple monitors while he controls a huge microscope in the room.]
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            [image: Scientists Sue Clark and Amanda Lines use a laser for nuclear chemistry research.]
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            [image: Scientist Reid Peterson shows a book about nuclear chemistry while sitting in a research lab.]
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                  A More Painless Extraction
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            [image: Research was done in a hot cell, which is a special glassed-in area to protect researchers from radioactivity. Inside the hot cell has a yellow glow. The person outside controls mechanical arms to do the work in the hot cell.]
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                  Charting the Frontier of Electron Microscopy

              

    

                      
          Read
        

            

      
              
  
      


            [image: Two female scientists and one male scientist stand by a banner listing the sponsors for the NexTEM workshop.]
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                  A Window into the Hidden Nuclear World
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            [image: Molecular structure illustrated with blue and yellow circles, connected with red lines.]
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                  Researchers Study Radioactive Material Behavior—Without the Radioactivity
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                  New Microscope Reveals Xenon in Fuel Cladding
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                  Plutonium Experiment Opens New Research Possibilities
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            [image: Scientific closeup of plutonium. Multicolored.]
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            [image: Two men are using a large electron microsope to do science research.]
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                  PNNL Workshop Gathers International Experts to Forecast the Future of Electron Microscopy
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                  Fast and Hot, Samples Go From PNNL to CERN
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          PNNL RPL-A National Asset With Multiple Missions (ANS, 2017).pdf
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