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15N utilization for nitride nuclear fuels production for nuclear power reactors and Accelerator Driven Systems is presented.


Nitride nuclear fuel is the obvious choice for advanced nuclear reactors and ADS because of its favorables properties: a high melting point, excellent thermal conductivity, high fissile density, lower fission gas release and good radiation tolerance.


The application of nitride fuels in nuclear reactors and ADS requires use of 15N enriched nitrogen to suppress 14C production due to ( n, p ) reaction on 14N.


Accelerator Driven System is a recent development merging of accelerator and fission reactor technologies to generate electricity and transmute long – lived radioactive wastes as minor actinides: Np, Am, Cm. A high – energy proton beam hitting a heavy metal target produces neutrons by spallation. The neutrons cause fission in the fuel, but unlike a conventional reactor, the fuel is sub – critical and fission ceases when the accelerator is turned off.


Nitride fuel is a promising candidate for transmutation in ADS of minor actinides, which are converted into nitrides with 15N for that purpose.


Tacking into account that the world wide market is about 20 to 40 Kg 15N annually, the supply of that isotope for nitride fuel production for nuclear power reactors and ADS would therefore demand an increase in production capacity by a factor of 1000.


For an industrial plant producing 100 t/y  15N, using present technology of isotopic exchange in NITROX system, the first separation stage of the cascade would be feed with 10M HNO3 solution of 600 mc/h flow - rate.


If conversion of HNO3 into NO, NO2 , at the enriching end of the columns, would be done with gaseous SO2, for a production plant of 100 t/y 15N a consumption of  4 million t SO2/y and a production of  70 % H2SO4 waste solution of  4.5 million mc/y are estimated. The reconversion of H2SO4 into SO2 in order to recycle of SO2 is a problem to be solved to compensate the cost of SO2, and to diminish the amount of H2SO4 waste solution.


In present there is no an alternative technology for 15N industrial production, the ion exchange NH4-R / NH3aq on cation exchange resin being inefficient for large scale production, according to the small flow – rate accepted in the separation columns. That involves utilization of too large diameter separation columns with prohibitive amount of cation exchange resin.


If it’s considered that all ADS installations for minor actinides transmutation utilize nitride fuel with 15N, the need of that isotope is about 4 t/y, with a cost of 400 million USD, (the price of 15N was considered 100 USD/g).


It should be taken into consideration an important price reduction of 15N in order to make possible its utilization for large scale production of nitride fuel for NPRs and ADSs.

