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Thorium is a naturally occurring, mildly radioactive element. To
use it in anuclear reactor, thorium must absorb neutrons, a process
that eventuallyconverts it to an artificial isotope of uranium,
uranium-233. U-233 is fissile,and when it absorbs a neutron it
generally fissions, releasing two or threeneutrons plus a million
times more heat (energy) than burning an euivalentmass of fossil
fuel. !t ta"es two neutrons to release energy from thorium and

U-233 can supply them, which means it is theoretically possible
to sustainenergy release from thorium indefinitely. This is the
basis of a thorium reactor.
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The Thorium #nergy $ycle, by %u&anne 'obbs, optomic
%tudios

*rom the early +s to the mid-+/s, an active 01 program at a"
0idge4ational 5aboratory in Tenn. came up with a promising way to
use thorium for

ma"ing large amounts of energy cleanly and safely. !t was based
on arevolutionary "ind of nuclear reactor that uses liuid rather
than solid fuel.5iuid fuel has significant theoretical advantages
in operation, control, andprocessing over solid fuel, but a basic
uestion had to be answered6 78ill itwor"9:
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To that end, a" 0idge engineers built four liuid-fueled
reactors. Two used

water-based liuids, and two were based on liuid fluoride salts.
The water-based reactors had to operate at high pressures to
generate the temperaturesneeded for economical power generation.
They could also dissolve uraniumcompounds, but not those containing
thorium, which made fuel reprocessingas complicated for the
water-based rectors as it is for solid-fueled versions.
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5iuid and %olid *luoride %alt ;i
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sustains the nuclear reaction. The other, the blan"et salt, has
enough thoriumto absorb about half of the neutrons from fission and
produce more U-233.

The blan"et salt also shields the reactor vessel from neutron
damage andgamma-ray irradiation. s thorium in the blan"et converts
to U-233, it isphysically transferred to the fuel salt, where it
fissions, releasing neutrons and

heat. 'eat moves to a coolant salt outside the core, then to the
wor"ing fluidof a closed-cycle gas-turbine engine to generate
electricity. 8aste heat can bere?ected to either air or water,
depending on the availability of cooling water.8aste heat could
also be used to, for e
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