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. The fission of uranium-235 (through formation of the intermediate uranium-236) produces two or three
neutrons.
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Two possible moderators arc heavy water and graphite.

o

Heavy water (D,0) is chemically identical to normal water (H,0), but each molecule is formed with
deuterium atoms ( 7H or D) instead of ordinary hydrogen atoms ({H). In some nuclear reactors, heavy
water is used as a moderator and coolant.

o

. (@) Uranium-238 is more common.

(b) Uranium-238 does not undergo fission readily, but uranium-235 does (through the intermediate
uranium-236).

7.D

Use What You’ve Learned—Suggested Answers
8B
9. (a) U —3Th + {He

(b) The positively charged alpha particles may collide with and pick up two clectrons from the negatively
charged thorium-234 fons, producing neutral helium-4 atoms.
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(a) The missing term is e
(b) beta decay

In nature, the most abundant isotope of uranium is uranium-238 (relative abundance more than 99%),
but it does not readily undergo nuclear fission. In contrast, the isotope uranium-235 readily undergoes
fission afier absorbing neutrons, but its relative natural abundance is only about 0.7%. To use uranium as a
fuel in nuclear reactors, it is enriched in uranium-235; its proportion s increased from 0.7% to about 3%.

In a CANDU reactor, heavy water (D,0) is used as a moderator and coolant. As a coolant, it removes the
heat generated in the reactor core. The reactor also has cadmium control rods that control the rate of
fission, and therefore the heat output.

D

Nuclear waste is the material produced by nuclear reactions. The fission of uranium or other nuclear fucl
produces a varicty of isotopes, many of which arc radioactive and therefore need to be disposed of with
care. To deal with radioactive wastes with shor half-lives, the spent fuel rods are stored in water for
several years. Radioactive wastes with long half-lives are currently stored in temporary facilitics, awaiting a
permancnt solution for their long-term disposal. One proposal is to scal the waste in storage containers
and bury it decp in the ground, in an arca that is geologically stable.
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The three primary components of a nuclear reactor are the fucl, coolant, and control rods. The fuel is the
material that undergoes fission; the coolant removes heat from the reactor core; and the control rods
absorb neutrons and thus control the rate of fission and the heat output.




