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CURRENT STATUS OF THE TRANSURANIUM PROCESSING PI.ANT

Z>. J. King

SUMMARY

The Transuranium Processing Plant (TRU) at Oak Ridge National Labora-

tory has been operated since 1966 to produce large quantities of the man-

made actinide elements for subsequent use by research workers throughout

the country. TRU is the production, storage, and distribution center for

the USDOE haavy-element research program. Target rods are remotely fabri-

cated at TRU, irradiated in the neighboring High Flux Isotope Reactor (HFIR) ,

and then processed at TRU for the separation, recovery, and purification of

the heavy actinide elements. All elements from plutonium through fermium

are recovered and purified. Portions of the plutonium, americrum, and

curium are refabricated into targets for additional irradiation in the HFIR.

The quantities of materials that have been processed in the facility during
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12 years of operations are: 141 g of Pu, 249 g of Am, 1831 g of Cm,
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424 mg of Bk, 3.8 g of Cf, 17.5 mg of Es, and 9.4 pg of D/Fm.

TRU is a hot-cell chemical processing facility, the heart of which is

a battery of nine heavily shielded processing cells. A cross section of a

typical cell is shown in Figvl. Each cell contains a cubicle equipped

with a viewing window and master-slave manipulators, and a tank pit contain-

ing 6 to 8 process tanks with capacities of 0.025 to 0.15 m . Smaller

items of chemical processing equipment, such as valves, pumps, ion-exchange

columns, and samplers for tanks in the tank pits, are mounted on racks in

the cubicles. The equipment on the racks is connected to the tanks in the

pits by bundles of pipes running from the floor of the cubicles to the tank

pits. Process piping is assembled using thousands of TRU disconnects"

which are clamped mechanical joints specially developed for this plant.



Many of the design features of the facility arc governed by the

special problems associated with the containment of the high-specific-

activity actinide elements. These elements are primarily alpha emitters,

and some undergo spontaneous fission. High dose rates of penetrating

radiation, including fast neutrons from spontaneous fission, necessitate

thick shielding (1.4 m of high-density concrete) and require all mainte-

nance to be done remotely. These requirements complicate the design

requirement for complete and relatively simple replacement of process

equipment. Equipment replacement was anticipated because of uncertain-

ties in the chemistry of the actinides and the corrosiveness of the

chemicals used for the processes.

The extensive provisions at TRU for changing and modifying equip-

ment ' •* have allowed continual updating of the plant to include new

concepts in chemical processes.and equipment design. Since the beginn-

ing of operation in 1966, the processing equipment in the cubicles has

effectively been changed out twice through replacement of 17 equipment

racRs in 9 cell positions. The flexibility and reliability of the

chemical processing equipment and techniques have been improved signi-

ficantly through this evolutionary process.

The general provisions for safety, containment, operations, and

maintenance have performed as v/as intended. Only minor modifications

have been made to building service systems to improve reliability, to

simplify maintenance, or extend the services.

During 12 years of operation of the Transuranium Processing Plant,

the facility has functioned generally as designed. The recent installa-

tion of equipment for a program that is not related to transuranium



element production has demonstrated the ease with v?hich the equipment can

be replaced to accommodate other programs.
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Figure 1. Cross Section of a Typical Cell at TRO.
J. King)
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