Chemistry 822 Worksheet NAME: V\Cp\

Nuclear Decay Reactions Block:

I

These two radioactive elements that are alpha particle (a) emitters. Write the nuclear
reactions for each decay including the formation of the daughter products:
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These two radioactive elements that are beta particle (§7) emitters. Write the nuclear

reactions for each decay including the formation of the daughter products:
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These two radioactive elements that are positron (87) emitters. Write the nuclear reactions
for each decay mcludmg the formation of the daughter products:
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These two radioactive elements decay by electron capture (EC). Write the nuclear reactions
for each decay including the formation of the daughter products:
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Balance each nuclear decay equation by filling in-the blanks. Classify each nuclear decay as
alpha (a) beta (B°), posxtron (B"), or electron capture (EC):
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b, B F gl = JE_C—B Type of decay: £ Ca

c. P > e+ ﬂ_j Type of decay: ( ig e
d. 2ZNa — Je +22Ne Type of decay: @@S \SC\’CA/\
g iQ._+ 251 = oAl Type of decay: E ( Q P}Ur‘(_
f. ®Po  —> jHe+ ﬁ@b Type of decay: Cﬂlghfﬁ-
g. “Br — _*f_@__ K Type of decay: Z Sg 7[0-:
h. Agc = PTI + ;?__GL_ Type of decay: _J SQ :1:(\_
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Various Types of Radioactive Processes

Process Example

B-particle (electron) production  *JAc— “Th + _fe

positron production 'N—="C+"%e

electron capture DAs + e — iGe

a-particle production "Po — 79Pb + He

y-rav production excited nucleus — ground-state nucleus + [y

excess energy lower energy

Show all work; observe all significant figures, and record units with all answers.
6. Americium-247 undergoes | beta decay to curium-247 with a half-life of 23 minutes.
a. Write the complete nuclear decay reaction for this process, using full symbols for all
isotopes and particles.
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b. How many half-lives will it take for 75% of a 350 gram sample of americium-247 to

decay to curium-247?
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c. If one starts with a 1000 g sample of americium-247, what mass of amerlcmrn -247
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will remain after 92 mmutes“?
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7. The half life of cobalt-60 is 5.3 years. How much of a 1.000 mg sample of co‘ba1t~60 is left U «’. Y< CL
after a 2.15 year period?
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8. The hal}'hfe of tritium (hydrogen-3) is 12.3 years. If 48.0 mg of tritium is released from a
nuclear power plant during the course of an accident, what mass of this nuclide will remain

after 12.3 years? After 74.2 years?
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9. The half life of Plutonium- 239 is 24,000 years. What fraction of the Plutonium-239 pre
in nuclear wastes generated today will be present in the year 30007
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