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01 &q- 1 Introduction 

Sandia National Laboratories (SNL) has recently completed' the irradiation of five isotope 
production targets at its Annular Core Research Reactor (ACRR) using targets fabricated by Los 
Alamos National Laboratory. Four of the irradiated targets were chemically processed in the 
SNL Hot Cell Facility (HCF) using the Cintichem process. The Cintichem method for processing 

Mo isotope production targets involves dissolution of a UOZ coating, separation of the Mo from 
the other fission products, and purrfying the final product. Several processing issues were 
addressed during the initial process verification work. This paper discusses the results of work 
involving dissolving the UOZ coating, recovering Mo losses in purification columns, and radiation 
exposure testing of process glassware and components. 
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Description of Work 

The coating of an isotope production target consists of -25 g of U02 electrochemically 
deposited on the inner surface of a stainless steel tube 45.7 cm (18 in.) in length, 3.18 cm (1.25 
in.) in outer diameter, with a nominal wall thickness of 0.0889 cm (0.035 in.). In the Cintichem 
process, the coating is dissolved using a mixture of dilute H2S04 (80 ml at 1 M concentration) and 
concentrated HNO3 (4 ml). The mixture is introduced into the target, and the sealed target is 
heated with forced hot air. A heating fixture is used which positions the target horizontally in a 
tube through which the hot air flows along the longitudinal axis of the target. The fixture also 
rotates the target about its longitudinal axis during the heating process. A pressure gauge is used 
to monitor the progress of the dissolution reaction. The temperature of the hot air is measured by 
a thermocouple near the inlet of the heating tube. 

The stoichiometry of the dissolution reaction was used to determine the required acid mixture 
for dissolution of various coating masses. The mixtures were tested using targets coated with 
depleted UOZ. The target heating profile used was to heat for 15 minutes at an air inlet 
temperature of 18O"C, followed by 15 more minutes at 140°C. Table 1 shows the results of the 
coating dissolution tests. In each case, the method resulted in the removal of 295% of the 
coating. 

Once the coating has been dissolved and the Mo has been separated, the product must be 
purified. This is accomplished in the Cintichem process by passing the Mo solution (NazMo04 in 
0.2 M NaOH) through a series of charcoal columns. This process was monitored at SNL by 
measuring the current produced in an ion chamber by the Mo solution both before and after 
passing through each column. In the .final processing run, the decrease in ion chamber current 
was seen to be significantly greater than previously observed. A 100 ml solution of 2 M NaOH 
was used to wash the column. Essentially all of the Mo loss was recovered by this wash method. 

' Sandia is a multiprogram laboratory operated by Sandia corporation, a Lockheed Martin Company, for the United 
States Department of Energy under Contract DE-ACO4-94AL85000. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government nor any agency thereof, nor 
any of their employees, make any warranty, express or implied, or assumes any legal liabili- 
ty or mponn'bility for the accuracy, completeness, or usefulness of any information, appa- 
ratus, product, or process disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or 
imply its endorsement, recommendation, or favoring by the United States Government or 
any agency thereof. The views and opinions of authors expressed herein do not necessar- 
ily state or reflect those of the United States Government or any agency thereof. 



In anticipation of full-scale target processing (-20000 Wtarget), a sample of the glassware 
used to contain the process solution and a sample of the polymer syringes used to introduce 
process chemicals were irradiated at Sandia’s Gamma Irradiation Facility (GIF). Six sets of 
samples were irradiated in increments from 7 kGy (0.7 Mrad) to 1 MGy (100 Mrad). The 
glassware exposure rate during processing is estimated to be 10 kGy/h (1 Mrad/h). Significant 
darkening began to occur at 0.1 MGy (10 Mrad) with the glassware, but no breakage was 
observed. Rubber septa used to seal the glass bottles softened but did not become brittle. 

Conclusions 

The coating dissolution heating profile coupled with the proper acid mixture proved effective 
in ensuring a reliable coating dissolution. An acid mixture of 80 ml of 1.5 M HzS04 with 5 ml of 
concentrated HNO3 was selected for coating masses of up to 30 g U a .  

Monitoring the ion chamber current produced by the Mo solution before and after passing 
through purification columns proved to be an effective technique for detecting significant losses of 
Mo. The results indicate that Mo losses in the purification columns may be effectively recovered 
by a large volume wash of the column. 

Based upon the radiation exposure testing in the GIF, the glassware and chemical syringes are 
adequate for levels of up to 1 MGy (100 Mrad). The next issue to be addressed is the effect of 
radiation on the process chemicals and compounds formed during the processing of the targets. 
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Table 1. UO, Coating Dissolution Data. 
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