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    Abstract

        
            The safety of high-level defense waste operations has always been given highest priority at the Hanford site. This document is part of the continued effort to appraise and reevaluate the safety of the waste stored in underground tanks on the Hanford Reservation. Hanford high-level defense waste consists mainly of moist, inorganic salts, NaNO/sub 3/, NaAl(OH)/sub 4/, Na/sub 2/CO/sub 3/, and other sodium salts. However, in addition to these salts, quantities of organic compounds constitute a significant portion of the waste. The potential reaction of the organic compounds with inorganic salts to form explosive substances is examined and found to be nonexistent or negligible. The concept that the waste mixture might react exothermically is found to be untenable under the present storage conditions. The phenomenon of slurry growth in double-shell waste storage tanks is expected to cause no increase in exothermic reaction potential within the waste. The results of this study indicate that the presence of organic material in the high-level defense waste does not constitute undue hazard under the present storage conditions.

        

    


                        

    	Authors: 
	














    
    
        
        
        
        
        
    



    Martin, E C
    







                	Publication Date: 
	Sat Jun 01 00:00:00 EDT 1985


    	Research Org.: 
	Pacific Northwest National Lab. (PNNL), Richland, WA (United States)


            	OSTI Identifier: 
	5539136


            	Report Number(s): 
	PNL-5453
 ON: DE85014005


                    	DOE Contract Number:  
	AC06-76RL01830


                	Resource Type: 
	Technical Report


                        	Country of Publication: 
	United States


                	Language: 
	English


                	Subject: 
	12 MANAGEMENT OF RADIOACTIVE AND NON-RADIOACTIVE WASTES FROM NUCLEAR FACILITIES; HIGH-LEVEL RADIOACTIVE WASTES; CHEMICAL COMPOSITION; UNDERGROUND STORAGE; ORGANIC COMPOUNDS; CHEMICAL REACTIONS; OXIDIZERS; CHEMICAL EXPLOSIVES; HANFORD RESERVATION; LIQUID WASTES; TANKS; CONTAINERS; EXPLOSIVES; MATERIALS; NATIONAL ORGANIZATIONS; RADIOACTIVE MATERIALS; RADIOACTIVE WASTES; STORAGE; US DOE; US ERDA; US ORGANIZATIONS; WASTES; 052002* - Nuclear Fuels- Waste Disposal & Storage


                


                        
                            

                            
    
    Citation Formats

    
    
        	MLA
	APA
	Chicago
	BibTeX


    


    
            
        
            
                
                    Martin, E C. Complexant stability investigation. Task 2. Organic complexants.  United States: N. p., 1985. 
        Web.  doi:10.2172/5539136. 
            

             Copy to clipboard

        
            
        
            
                
                    Martin, E C. Complexant stability investigation. Task 2. Organic complexants.  United States.  https://doi.org/10.2172/5539136 
            

             Copy to clipboard

        
                
        
            
                
                    Martin, E C. 1985.  
        "Complexant stability investigation. Task 2. Organic complexants".  United States.  https://doi.org/10.2172/5539136.  https://www.osti.gov/servlets/purl/5539136. 
            

             Copy to clipboard

        

        
            
                
                    
@article{osti_5539136,

  title        = {Complexant stability investigation. Task 2. Organic complexants},

  author       = {Martin, E C},

  abstractNote = {The safety of high-level defense waste operations has always been given highest priority at the Hanford site. This document is part of the continued effort to appraise and reevaluate the safety of the waste stored in underground tanks on the Hanford Reservation. Hanford high-level defense waste consists mainly of moist, inorganic salts, NaNO/sub 3/, NaAl(OH)/sub 4/, Na/sub 2/CO/sub 3/, and other sodium salts. However, in addition to these salts, quantities of organic compounds constitute a significant portion of the waste. The potential reaction of the organic compounds with inorganic salts to form explosive substances is examined and found to be nonexistent or negligible. The concept that the waste mixture might react exothermically is found to be untenable under the present storage conditions. The phenomenon of slurry growth in double-shell waste storage tanks is expected to cause no increase in exothermic reaction potential within the waste. The results of this study indicate that the presence of organic material in the high-level defense waste does not constitute undue hazard under the present storage conditions.},

  doi          = {10.2172/5539136},

  url          = {https://www.osti.gov/biblio/5539136},
  journal      = {},
number       = ,

  volume       = ,

  place        = {United States},

  year         = {Sat Jun 01 00:00:00 EDT 1985},

  month        = {Sat Jun 01 00:00:00 EDT 1985}

}
    
            

             Copy to clipboard

        
            
    



    
    



                        

                    

                    
                        

                
Technical Report:


    
                                     View Technical Report (1.65 MB)
                                

                            https://doi.org/10.2172/5539136


    


    Save / Share:
    
        
        
            Export Metadata  
            
                	Endnote
	RIS
	CSV / Excel
	XML
	JSON


            
            
        

        
            Save to My Library
                    
                        
                            You must Sign In or Create an Account in order to save documents to your library.
                        

                    
            
                

        
            
                	
                    Facebook
                
	
                    Twitter
                
	Email
                
	Print
                
	
                    More share options
                    
                        	 LinkedIn
	 Pinterest
	 Tumblr


                    
            
                


            

        

                
    


                    

                

            
                    
            
            
            
                
                
                
                
                

            
            
                    
            
            
            
            
            
            
            
                
                    

                        
                            
                                Similar records in OSTI.GOV collections:

                                
                                	
            










                    Ferrocyanide Safety Program. Quarterly report for the period ending March 31, 1994

                    
                        Technical Report
                            Meacham, J; Cash, R; Dukelow, G
                            

                    Various high-level radioactive waste from defense operations has accumulated at the Hanford Site in underground storage tanks since the mid-1940s. During the 1950s, additional tank storage space was required to support the defense mission. To obtain this additional storage volume within a short time period, and to minimize the need for constructing additional storage tanks, Hanford Site scientists developed a process to scavenge {sup 137}Cs from tank waste liquids. In implementing this process, approximately 140 metric tons of ferrocyanide were added to waste that was later routed to some Hanford Site single-shell tanks. The reactive nature of ferrocyanide in themore » presence of an oxidizer has been known for decades, but the conditions under which the compound can undergo endothermic and exothermic reactions have not been thoroughly studied. Because the scavenging process precipitated ferrocyanide from solutions containing nitrate and nitrite, an intimate mixture of ferrocyanides and nitrates and/or nitrites is likely to exist in some regions of the ferrocyanide tanks. This quarterly report provides a status of the activities underway at the Hanford Site on the Ferrocyanide Safety Issue, as requested by the Defense Nuclear Facilities Safety Board (DNFSB) in their Recommendation 90-7. A revised Ferrocyanide Safety Program Plan addressing the total Ferrocyanide Safety Program, including the six parts of DNFSB Recommendation 90-7, was recently prepared and released in March 1994. Activities in the revised program plan are underway or have been completed, and the status of each is described in Section 4.0 of this report.« less
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                    Hanford Site waste tank stability assessment: Characterization of headspace vapors by Fourier transform infrared-attenuated total reflectance method

                    
                        Conference
                            Rebagay, T; Dodd, D
                            

                    The Hanford Site (Figure 1) near Richland, Washington, operated by the US Department of Energy, Richland Field Office, produced nuclear materials for the nation`s defense programs for more than 40 yr. The highly radioactive liquid wastes generated by the chemical processing of the irradiated nuclear fuels are stored temporarily in single- and double-shell steel tanks at the Hanford Site. One of the most important problems arising from the underground storage of waste materials that contain fission products is the high temperature caused by poor dissipation of heat through the surrounding soil. Under abnormal conditions exothermic reactions among the components ofmore » the wastes might occur, resulting in runaway organics-nitrate reactions. Laboratory experiments have demonstrated that mixtures of nitrate/nitrites with ferrocyanides decompose spontaneously and rapidly at elevated temperatures following these reactions: Ferrocyanide with nitrate Na{sub 2}NiFe(CN){sub 6} + 6NaNO{sub 3} = 6N{sub 2} + 2CO{sub 2} + 4Na{sub 2}CO{sub 3} + FeO + NiO Ferrocyanide with nitrite Na{sub 2}NiFe(CN){sub 6} + 1ONaNO{sub 2} = 8N{sub 2} + 6Na{sub 2}CO{sub 3} + FeO + NiO. Recently, tank safety issues at the Hanford Site have been raised, including flammable gases, potentially explosive ferrocyanide-nitrate mixtures, and potential runaway organics-nitrate reactions. Gases such as H{sub 2}, N{sub 2}O, N{sub 2}, and water vapor are produced by the breakdown of the radioactive waste by thermolysis, radiolysis, or both. Hydrogen (H{sub 2}) is a safety concern because it can be explosive above certain concentrations. These tank safety concerns have created a need for a reliable system to monitor tank waste reactivity.« less
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                    Closure of the condensed-phase organic-nitrate reaction USQ at hanford

                    
                        Conference
                            COWLEY, W
                            

                    A discovery Unreviewed Safety Question (USQ) was declared on the underground waste storage tanks at the Hanford Site in May 1996. The USQ was for condensed-phase organic-nitrate reactions (sometimes called organic complexant reactions) in the tanks. This paper outlines the steps taken to close the USQ, and resolve the related safety issue. Several processes were used at the Hanford Site to extract and/or process plutonium. These processes resulted in organic complexants (for chelating multivalent cations) and organic extraction solvents being sent to the underground waste storage tanks. This paper addresses the organic complexant hazard. The organic complexants are in wastemore » matrices that include inert material, diluents, and potential oxidizers. In the presence of oxidizing material, the complexant salts can be made to react exothermically by heating to high temperatures or by applying an external ignition source of sufficient energy. The first organic complexant hazard assessments focused on determining whether a hulk runaway reaction could occur, similar to the 1957 accident at Kyshtm (a reprocessing plant in the former U.S.S.R.). Early analyses (1977 through 1994) examined organic-nitrate reaction onset temperatures and concluded that a bulk runaway reaction could not occur at the Hanford Site because tank temperatures were well below that necessary for bulk runaway. Therefore, it was believed that organic-nitrate reactions were adequately described in the then current Authorization Basis (AB). Subsequent studies examined a different accident scenario, propagation resulting from an external ignition source (e.g., lightning or welding slag) that initiates a combustion front that propagates through the organic waste. A USQ evaluation determined that localized high energy ignition sources were credible, and that point source ignition of organic complexant waste was not adequately addressed i n the then existing AB. Consequently, the USQ was declared on the underground storage tanks in May 1996 for condensed-phase organic-nitrate reactions. At the same time that the operating contractor recommended that the U. S. Department of Energy (DOE) declare a USQ. preventative coiitrols were implemented to minimize potential ignition sources and prevent a possible accident.« less
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                    NITRATE DESTRUCTION LITERATURE SURVEY AND EVALUATION CRITERIA

                    
                        Technical Report
                            Steimke, J
                            

                    This report satisfies the initial phase of Task WP-2.3.4 Alternative Sodium Recovery Technology, Subtask 1; Develop Near-Tank Nitrate/Nitrite Destruction Technology. Some of the more common anions in carbon steel waste tanks at SRS and Hanford Site are nitrate which is corrosive, and nitrite and hydroxide which are corrosion inhibitors. At present it is necessary to periodically add large quantities of 50 wt% caustic to waste tanks. There are three primary reasons for this addition. First, when the contents of salt tanks are dissolved, sodium hydroxide preferentially dissolves and is removed. During the dissolution process the concentration of free hydroxide inmore » the tank liquid can decrease from 9 M to less than 0.2 M. As a result, roughly half way through the dissolution process large quantities of sodium hydroxide must be added to the tank to comply with requirements for corrosion control. Second, hydroxide is continuously consumed by reaction with carbon dioxide which occurs naturally in purge air used to prevent buildup of hydrogen gas inside the tanks. The hydrogen is generated by radiolysis of water. Third, increasing the concentration of hydroxide increases solubility of some aluminum compounds, which is desirable in processing waste. A process that converts nitrate and nitrite to hydroxide would reduce certain costs. (1) Less caustic would be purchased. (2) Some of the aluminum solid compounds in the waste tanks would become more soluble so less mass of solids would be sent to High Level Vitrification and therefore it would be not be necessary to make as much expensive high level vitrified product. (3) Less mass of sodium would be fed to Saltstone at SRS or Low Level Vitrification at Hanford Site so it would not be necessary to make as much low level product. (4) At SRS less nitrite and nitrate would be sent to Defense Waste Processing Facility (DWPF) so less formic acid would be consumed there and less hydrogen gas would be generated. This task involves literature survey of technologies to perform the nitrate to hydroxide conversion, selection of the most promising technologies, preparation of a flowsheet and design of a system. The most promising technologies are electrochemical reduction of nitrates and chemical reduction with hydrogen or ammonia. The primary reviewed technologies are listed and they aredescribed in more detail later in the report: (1) Electrochemical destruction; (2) Chemical reduction with agents such as ammonia, hydrazine or hydrogen; (3) Hydrothermal reduction process; and (4) Calcination. Only three of the technologies on the list have been demonstrated to generate usable amounts of caustic; electrochemical reduction and chemical reduction with ammonia, hydrazine or hydrogen and hydrothermal reduction. Chemical reduction with an organic reactant such as formic acid generates carbon dioxide which reacts with caustic and is thus counterproductive. Treatment of nitrate with aluminum or other active metals generates a solid product. High temperature calcination has the potential to generate sodium oxide which may be hydrated to sodium hydroxide, but this is unproven. The following criteria were developed to evaluate the most suitable option. The numbers in brackets after the criteria are relative weighting factors to account for importance: (1) Personnel exposure to radiation for installation, routine operation and maintenance; (2) Non-radioactive safety issues; (3) Whether the technology generates caustic and how many moles of caustic are generated per mole of nitrate plus nitrite decomposed; (4) Whether the technology can handle nitrate and nitrite at the concentrations encountered in waste; (5) Maturity of technology; (6) Estimated annual cost of operation (labor, depreciation, materials, utilities); (7) Capital cost; (8) Selectivity to nitrogen as decomposition product (other products are flammable and/or toxic); (9) Impact of introduced species; (10) Selectivity for destruction of nitrate vs. nitrite; and (11) Cost of deactivation and demolition. Each technology was given a score from one to five, five being most desirable, in each criterion. The results for the evaluation, in order from most to least promising was, Electrochemical, Chemical Reduction, Hydrothermal and Calcining. Another report [Steimke and Steeper, 2011] contains a flowsheet and design of an in-tank Electrochemical unit.« less
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