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Accelerator Transmutation of Nuclear Waste:
Towards the Elimination of !ang-Jived Radioactive Waste

H- J. Dewey
Chemical Science and Technology Division

Lua Alamos National IAoratory

Abstract:
Researchers at Ims Alamos have been developing tarnsmutation cmcepts involving

accelerator-driven nuclear systems. A medium energy, high current proton beam strikes a
heavy metal target, producing a high flux of spallaticm neutrons. These neutrons are
moderated to ❑ear-thermal energies in a Aanket surrounding the target. Materials to be
transmuted flow through the blanket region where they are fissioned or transmuted to stable
nuclides. Stable or short-lived nuclides are separated while the long-lived radioactive species
are returned to the blanket- For most applications the fission energy produced is much
greater than that required to power the accelerator and can be direaed to the commercial
power grid.

A number of possible applications are envisioned for accelerator-driven nuclear
systems. These include destrucuon of suplus weapons-grade plutonium. production of tl Itium,
transmutation of commercial spent fuel, and even commercial power generation in next-
generation nuclear power plants. Some of these applications will be discussed with particular
empham on the required chemical separations for such systems.
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General Features
ATW System
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ATW Capture Cross
Production Rate Section (CANDU)
(g/kg fissioned) (barns)
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Radiation Dose from Contaminated
Water from Proposed U.S. Repository

is Dominated by Fission Products
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Target and Blanket
Approaches
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AQUE01JS43ASED AIW /ABC
TARGET-BLANKET CONCEPT

Target-Blanket Configuration
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Example of an Aqueous
Approach to ATW Separations
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Qzonolysis Option for Tc/Ru Separation
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Schematic layout of the non-aqueous
target/blanket assembly
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ATW
Production Rate
(g/kg fissioned)

Capture Cross
Se=tion (CANDU)
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Radiation Dose from Contaminated
Water from Proposed U.S. Repository

is Dominated by Fission ProduMs
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Target and Blanket
Approaches
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AQUEOUS-BASED AIW /ABC
TARGET-BLANKET CONCEPT

Target-Blanket Configuration
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Example of an Aqueous
Approach to ATVVSeparation-s
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ozonolysis Option for Tc/Ru Separation
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Schematic layout of the non-aqueous
target/blanket assembly
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General Features
ATW System
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ATVV‘1 Capture Gross
Production Rate Section (CANDU)
(g/kg fissioned) (barns)
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Radiation
Water from

Dose from Contaminated
Proposed U.S. Repository

is Dominated by Fission Products -
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AQUEOUS-BASED ATVV/ABC
TARGET-BLANKET CONCEPT

Target-Blanket

Slur~ Lattice

Configuration

IllTo Target
Heat

Blanket Actinide
Slurry Lattice and

FP LOOPS

I Exchanger

~ Actlnldw
Oxide/D# I‘ lMslurry-r

Tuba

Heat Tungsten-Lead Assembty
.F –

Exchanger Compoalte Target

mmary
slurry ‘v Bla;ket

“g>

Product



Example of an Aqueous
Approach to ATW Separations ~
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Ozonolysis Option for Tc/Ru Separation \
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Schematic layout of the non-aqueous
targetlblanket assembly
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