Topic 12 – Nuclear Chemistry
Lesson 1 – Nuclear Transmutations

Terms to Know
Nuclear Chemistry –

Nucleus –

Proton –

Neutron –

Transmutation –

Nuclear Equation –

Nuclear Change –

Chemical Change –

Physical Change –

Alpha Particle –

Beta Particle –

Positron –

Gamma Radiation –

Neutron –

Accelerator –

Penetrating Power –

Separation of Nuclear Particles –

Nuclear Stability –

Natural Transmutation –

Artificial Transmutation –

Radioisotope –

Alpha emitter –

Beta emitter –

Positron emitter –

Alpha decay –

Beta decay –

Positron emission –
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Artificial transmutation occurs when a stable non-radioactive nucleus is bombarded (hit) with a high speed particle and is changed (transmuted) into an unstable radioisotope

42He  +  94Be    126C  +  10n

To identify artificial transmutation equations
	LOOK for an equation with TWO particles on the LEFT and TWO particles on the RIGHT
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Alpha decay is when a radioactive nucleus spontaneously
breaks down to emit an alpha particle (*,He)

238, 1 234_Th
U > 4He + 2345,

Radioactive atom New atom formed
afterdecay

Mass number 238 234
Number of protons 92 90
(atomic #)

Number of neutrons 146 144

(mass # - atomic #)

Mass number is decreased by 4
Number of protons (atomic number) is decreased by 2
Number of neutrons is decreased by 2
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Beta decay is when a radioactive nucleus spontaneously
breaks down to emit (release) a beta particle °,e

14 o 14
C > e + N

Radioactive nucleus
1,c

ew element formed

4N
Mass number 14 14
(nucleons)

Number of protons 6 7
(atomic #)

Number of neutrons 8 7

(mass # - atomic #)

Mass number remains the same
Number of protons (atomic number) is increased by 1
Number of neutrons is decreased by 1
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Positron emission occurs when an atom emits (releases) a
positron ©,,e as it decays

37, o 37,
oCa > %.e + 37K

- Radioactive nucleus | New element formed

Mass number 37 37
(nucleons)
Number of protons 20 19

(atomic number)

Number of neutrons 17 18
(mass # - atomic #)

After a positron emission:

Mass number remains the same

Number of protons (atomic number) is decreased by 1
Number of neutrons is increased by 1




image1.png
Alpha particle SHe a

« Similar to a helium nucleus

« Has amass of 4 amu and a charge of +2

« Have the lowest penetrating power of all radiations
« Can be stopped by a sheet of paper

Beta particle % B
+ Similar to a high speed electron
+ Has amass of 0 and a charge of -1

Positron °.e
« Commonly known as an electron catcher
+ Has amass of 0 and a charge of +1

Gamma radiation o

o Similar to a high energy x-ray

« Has amass of 0 and a charge of 0

« Has the highest penetrating power of all radiations
« Can only be stopped by a block of lead

Neutron 1on
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Nuclear | Symbol Charge Penetrating | Able to be
Particle power ccelerated

Alpha “He, a 4amu
(wealesl)

Beta %, B Oamu -1 Medium  Yes

Positron e, +B Oamu +1 Medium  Yes

Gamma Oy Oamu 0 High No
(strongest)

Neutron 1amu 0 e No
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Silicon-28  2,,Si Francium-223 23 Fr
STABLE UNSTABLE

1:1 neutron to proton ratio 1.5:1 neutron to proton ratio
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Table O

Symbols Used in Nuclear Chemistry

Name Notation Symbol
alpha particle iHe or da «
beta particle feor G B
gamma radiation & ¥
neutron & n
proton 1Hor p p
positron Se or 3B [
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Selected Radioisotopes
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