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Introduction 
The Westinghouse Savannah River Company is developing a 
melter system to vitrify actinide materials. The melter 
system will used to vitrify the americium and curium solution 
which is currently stored in one of the Savannah River Site's 
(SRS) processing canyons. This solution is one of the 
materials designated by the Defense Nuclear Facilities Safety 
Board (DNFSB) to be dispositioned as part of the DNFSB 
recommendation 94-1. The Am/Cm solution contains an 
extremely large fraction (>2 kilograms of Cm and 10 kilograms 
of Am) of  the United States's total inventory of both 
elements. They have an estimated value on the order of one 
billion dollars - if they are processed through the DOE 
Isotope Sales program at the Oak Ridge National Laboratory. 
It is therefore deemed highly desirable to transfer the 
material to Oak Ridge in a form which can allow f o r  recovery 
of  the material. A commercial glass composition has been 
demonstrated to be compatible with up to 40 weight percent of 
the Am/Cm solution contents. This glass is also selectively 
attacked by nitric acid. This allows the actinide to be 
recovered by common separation processes. 
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Another commercial technology - a bushing melter - has been 
selected as the melter system to process the Am/Cm into 
glass. Bushings are standard technology developed by the 
fiber glass industry. This particular adaptation is very 
similar to a "drain bushing". Drain bushings (1 to 3 
nozzles) are used to regulate flow from large glass tanks to 
the fiber drawing bushings (up to 2000 small nozzles. Initial 
tests with a bushing melter at SRS indicate the system to be 
compatible with both actinide glasses and remote processing. 
A physical description of the bushing melter, its processing 
characteristics and limitations, and the status of the Am/Cm 
melter system is provided in this paper. 

Phvsical DescrlatloP 
. .  

The SRS bushing melter is a small 6.35cm x 25cm x 25cm 
platinum-rhodium alloy box. A small sloped bottom leads to 
the drain tap. The unit is heated conductively. Copper buss 
bars are connected two sides of the melter and electricity is 
driven into the Pt/Rh via the buss. The bushing is fed low 
voltage (3-5 volts), high amperage (up to 5000 amps) to 
process 2-5 kilograms of glass per hour. Refractory 
insulation is provided on four sides plus the bottom to 
retain heat and give structural support to the unit. The 
refractory on the initial bushing is a high alumina castable 
material. 

The Am/Cm glass requires on the order of 14OO0C for melting. 
At this temperature the glass is extremely fluid (10 
poise).The bushing melter drain tip was designed to extend 
below the body of the melter in order to allow for maximum 
control of pour (The tip temperature is often 100°C cooler 
than the melt temperature. The initial melt tests were made 
using dry frit. Melt rate tests with frit and water are 
underway. The ultimate limitation to the melt rate 
(production capacity) will be determined by the amount of 



power which can be placed on the copper/platinum connection. 
Production rates in the 4 kilogram per hour range appear 
fairly comfortable - but not close to the upper limit. - 
Currently, the melter system (feed equipment and melter off- 
gas equipment is being evaluated. The final processing input 
will be made to the equipment design team by June, 1996, and 
a workable system will be demonstrated by November, 1996, 
The equipment to process the actual Am/Cm will be tested 
June, 1997, and then "mock-up" - or skid placement and Canyon 
connectors will be constructed. The Am/Cm production runs 
will begin in the first quarter, 1998. 

Conclusions 

A melter system is being tested for vitrification of 
americium and curium. Commercial glass and melter technology 
is being adapted for the processing of these highly 
radioactive, and highly valuable elements. The unique 
features of the bushing melter appear compatible with remote 
operations and with the chemistry of the actinide elements. 
It is also strongly possible that the geometrically favorable 
dimensions of the bushing would allow for safe vitrification 
of fissile material such as plutonium. 
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