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    Abstract

        
            Conditions have been developed for the safe and successful use of a method for reacting formaldehyde with excess nitric acid, while simulataneously concentrating a fissile uranium nitrate solution. This process, which is being conducted in a remotely operated thermosiphon evaporator, has been adapted to plant scale and is being used to process multikilogram batches.
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                    Reaction of formaldehyde and nitric acid in a remotely operated thermosiphon evaporator

                    
                        Conference
                            Hall, R; Patton, B; Haas, P
                            

                    A safe, controlled method for reacting formaldehyde with excess nitric acid, while simultaneously concentrating a fissile uranium nitrate solution, was developed and is being used successfully at Oak Ridge National Laboratory in a remotely operated thermosiphon evaporator. The operation was adapted from laboratory studies to semicontinuously process multikilogram batches. Thus far, experience with this system includes the successful processing of more than 260 batches (2.7 kg per batch) of solution.
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                    Design and test of a thermosiphon evaporator for acid-deficient uranyl nitrate

                    
                        Technical Report
                            Drago, J; Haas, P
                            

                    The reference process to recycle /sup 233/U to HTGRs begins with the receipt of the /sup 233/UO/sub 2/(NO/sub 3/)/sub 2/ product solution from a reprocessing plant, which is fed to a resin loading system. The nitrate is removed by extraction with a liquid organic amine. By adding an evaporator to remove water, a continuous, high-efficiency process for loading uranium on ion exchange resin is possible. A vertical thermosiphon evaporator was designed, fabricated, and tested with natural uranium to meet the requirements of the HTGR fuel recycle Hot Engineering Test Facility. The thermosiphon evaporator, which was designed to produce 60 litersmore » of condensate per hour containing less than 1 ppM of uranium, performed satisfactorily and was simple to control. The uranyl nitrate solution was circulated continuously through the evaporator during operation of the resin loading system, with the liquid level being determined by a fixed overflow jackleg. The evaporation rate was controlled by regulating the steam supply pressure. The condensate contained less than 0.5 ppM of uranium, and the uranium decontamination factors (DFs) were 5 x 10/sup 5/ to 1 x 10/sup 6/ at boilup rates of 17 to 79 liters/hr. This evaporator design is adequate for remote operation, control of criticality, and other requirements for the proposed application.« less
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                    Performance of a thermosiphon evaporator for concentration of uranyl nitrate solutions

                    
                        Technical Report
                            Levins, D; Alfredson, P
                            

                    The performance of a thermosiphon evaporator, with a heat transfer area of .74 m{sup 2}, for the concentration of uranyl nitrate solutions up to 1000 gU/l{sup -1} is evaluated. The effects of steam pressure, uranium concentration and liquid submergence on the overall heat transfer coefficient are reported and a method of designing thermosiphon evaporators handling concentrated uranyl nitrate solutions is proposed. Pressure drop characteristics of two packings used in the steam stripping and de-entrainment sections of the evaporator are also given. Overall heat transfer coefficients in the range 1.4 - 2.5 kW m{sup -2} K{sup -1} were obtained at uranylmore » nitrate concentrations up to 1000 gU/l{sup -1}. Heat transfer to uranyl nitrate solutions below a concentration of 100 gU/l{sup -1} was satisfactorily predicted by employing conventional heat transfer correlations using physical property data for water. Results for more concentrated solutions were successfully correlated using an empirical correction factor which accounts for the change in physical properties of the boiling solution with concentration. (auth)« less
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                    REDUCTION OF ACIDITY OF NITRIC ACID SOLUTIONS BY USE OF FORMALDEHYDE

                    
                        Patent
                            Healy, T
                            

                    A continuous method is described of concentrating by evaporation and reducing the nitrate ion content of an aqueous solution of metallic salts containing nitric acid not in excess of 8N. It consists of heating the solution and then passing formaldehyde into the heated solution to bring about decomposition of the nitric acid. The evolved gases containing NO are contacted countercurrently with an aqueous metal salt solution containing nitric acid in excess of 8N so as to bring about decomposition of the nitric acid and lower the normality to at least 8N, whereupon it is passed into the body of heatedmore » solution.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    THE REACTION OF NITRIC ACID ON FORMALDEHYDE (in French)

                    
                        Journal Article
                            Morris, J - Energie nucleaire
                            

                    In the chemical treatment of fuels from high energy atomic piles it is advantageous to eliminate nitric acid from aqueous solutions without the addition of an electrolyte. Treatment by formaldehyde is a possible method because the theoretical products are gas and water. Tests have shown that nitric acid can be treated by formaldehyde in a simple manner without danger, either continuously or discontinuously. Formaldehyde reacts very rapidly in acid more concentrated than 1.4 M, but much slower in weaker concentrations. One of the advantages of continuous treatment is that more than twice the quantity of nitric can be elimninated withmore » the same quantity of formaldehyde. Some empirical kinetic equations were established to interpret the test results. The problem of safety is discussed. (trauth)« less
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