24.2  Nuclear Stability

Binding Energy
What is the binding energy in kd/mol nucleons for copper-63? a)d -
b)6 .
Masses (g/mol): ,H = 1.00783 ; 1;n = 100867 : ©,,Cu = 62.92980 c)l :
| _ . d)8v
Speed of Light = 2.998x108 m.s" Eb=X.XXKKx10° 728 o)
Determine the Mass of the Isotope built from its Particles ' Convert the Mass Defect to Energy (in kJ.mol)
o = A B(e) 4+ 3lhe) AR - Amc?
| - 592054107 (23981 10%)?
29 (1.00183) + 34(1.00861) . = 5.305x001 T,

= 63,5285 g.mo‘?*“ . H
= £303x10" hT.edt

Determine the Mass Defect (in Kg.mol”) ' Divide this Energy by the number of Nucleons
Am : 6350185 - 6289980 8ty = 9943 = 63 uceons
- 0.59904% %.Tﬂtﬁ'1
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24.3  Kinetics of Radioactive Decay
Rate of Decay

Radioactive Decay follows first order kinetics

First Order Kinetics Recall:

A~ Preduce

Integrated Rate Law:

Ak
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Half Life:
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Radioactive Decay:
Subsbirute N (the nwsmilben of wuclet) Sen A

Integrated Rate Law:
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Half Life:
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24.3  Kinetics of Radioactive Decay
Rate of Decay

Radioactive radon-222, found in many homes, is a potential

health hazard. The half-life of radon-222 is 3.82 days. How much
time is required for the activity of a sample of radon-222 to fall to

19.5 percent of its original value?

a) Use L2 % Zond W

{:Il"l’.l = %TH%_

of,

] jﬂ'l ,«nu

R = L

0.69%
3.8%

0. 1815

W, = 0.5 [, =1

e
J Nl kt

fn 0095 = 01315t
-1.634% = -0 1%1st

. -l63u
t: 0,181

q days

How do A deall with s 193% of e eriqumal yolue?
Gunply convert o a deninal.




24.3  Kinetics of Radioactive Decay
Radioactive Dating

An artifact classified as seeds, found in a site at Newlands Cross, Ireland, is found to
have a *Cradioactivity of 9.71x10-2counts per second per gram of carbon. If living
carbon-containing objects have an activity of 0.255 counts per second per gram of
carbon, estimate the age of the artifact?

1) Whife Yhe seeds pere adiie Yo oty memained

o) Use th o codeadale B (e pRellous side) constornb af @055 = [f],
1) New foday Ihe ¥ v of 0 0871 = TN
- O.6%31
l, I 0085 - " .
.21k 0" fo 0380 = -leT &
S 0.965 - Lotk

=096 _
t o ma‘q' = T80 yeurs

Hypothetical:- Redo this calculation with the argument that ~8,000 years ago

the living count was 0.245 counts per second
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24.5  Applications and Uses of Nuclear Chemistry
Nuclear Medicine - Positron Emission Tomography
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24.5  Applications and Uses of Nuclear Chemistry
Nuclear Medicine - Positron Emission Tomography




24.5  Applications and Uses of Nuclear Chemistry
Radioactivity inthe Home
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