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Title: Uranium Zirconium Alloy Dissolution LI#: ARL-5000-NOP-002 

Sample Description: Dissolution of Uranium Zirconium (with Zr between 5 to 50 wt%) Alloy Samples 

Type of confinement: (Place A � Where Applicable) 

� Hood � Glovebox � Hot Cells D Glovebag 

Type of gloves needed for reagent used: (Place a � where applicable) 

� Nitrile D PVC D Rubber � Neoprene 

PURPOSE: 

D No Controls (Bench Top/Tray) 

(Requires NFM and Rad Con Engineer 
approval) 

D Other (As Defined Below) 

This Special Instructions provides a standard method to dissolve irradiated or unirradiated UZr alloys. The scope of this 
procedure was developed to facilitate total dissolution of UZ solid samples with and without cladding materials. 

Discussion: 
Uranium metal alloys are commonly used to provide corrosion resistance for metallic fuels. The use of Zirconium is 
common in fuel fabrication and the dissolution of these materials is necessary to determine fuel composition and levels of 
trace impurities. The exothermic and kinetically fast reaction of uranium zirconium alloys (from 1 % to 50% Zr) with 
nitric acid has been well documented. This is due to a reaction between finely divided epsilon UZr phase in a matrix of 
alpha-uranium with nitric acid. The alpha phase quickly dissolves, leaving small solid particles of Uranium and 
Zirconium which can explosively react with nitric acid. This is mitigated through the addition of HF which complexes the 
oxides and prevents reaction. Once the material has been dissolved and only fluoride precipitates remain, a complete 
dissolution can be achieved by adding boric acid in at least a molar ratio of 1 :4 Boron to Fluoride. The boric acid will 
preferentially bind the fluoride compared to the uranium or the lanthanides and allow the lanthanides and uranium to be 
solubilized. The amount of boric acid required is calculated in Note 6 below. 
In the instance where samples are received with iron based cladding materials that also need to be concurrently dissolved 
then an HCl based method for dissolution is preferred. This is performed under section 2 below. 
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Analytical laboratory(s) to be used: 

A chemical fume hood may be used IF the dose rate AND internal exposure rates are within the limits of the appropriate 
R WP. See L WP-15031, Radiological Control Confinement/Containment Determination, for instructions on the 
determination of confinement to be used. 

Special tools/equipment/supplies/parts to be used: 














