Chapter 4 : The Structure

of the Atom

Section 3 & 4 Notes




Atomic Number
Section 4-3
e Each element contains a unique positive charge in

their nucleus.

e The number of protons in the nucleus of an atom
identifies the element and is known as the element’s

atomic number.

H)/d rogen —— Chemical name
1 Atomic number
H Chemical symbol

1 008 —— Average atomic mass




Isotopes and Mass Number
Section 4-3

* All atoms of a particular element have the same
number of protons and electrons but the number of

neutrons in the nucleus can differ.

e Atoms with the same number of protons but different

numbers of neutrons are called isotopes.




Isotopes and Mass Number (cont.)
Section 4-3
* The relative abundance of each isotope is usually

constant.

° Isotopes containing more neutrons have a greater mass.
* Isotopes have the same chemical behavior.

e The mass number is the sum of the protons and

neutrons in the nucleus.




Isotopes and Mass Number (cont.)

Section 4-3

Potassium-39 Potassium-40 Potassium-41
Protons 19 19 19
Neutrons 20 21 22
Electrons 19 19 19
19ei\\\ 19ei\\\ 19e:\\\
0 0 O
19p 19p . ' 19p 0
20n 21n 22n

39 40 a1
19K 19K 19K




Mass of Atoms

Section 4-3

* One atomic mass unit (amu) is defined as 1/12%

the mass of a carbon-12 atom.

* One amu is nearly, but not exactly, equal to one proton

and one neutron.

Table 4.4 Masses of Subatomic Particles
g | Meson)

Electron 0.000549
Proton 1.007276
Neutron 1.008665
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Mass of Atoms cont

Sectlon 4 3

e The atomic mass of an element is the Weighted

average mass of the isotopes of that element.

Calculate the Weighted Average Atomic Mass of Chlorine

3Cl g
17e 17e~

Atomic mass: 36.966 amu
Percent abundance: 24.22%
Mass contribution:

(36.966 amu)(24.22%) = 8.9531amu

Atomic mass: 34.969 amu
Percent abundance: 75.78%
Mass contribution: 17p

(34.969 amu)(75.78%) = 26.499 amu 20n

17p
18n

Weighted average atomic mass of chlorine = (26.496 amu + 8.957 amu) = 35.453 amu




Rad10act1v1t
Sectlo n 4-4
e Nuclear reactions can change one element into

another element.

* In the late 1890s, scientists noticed some substances
spontaneously emitted radiation, a process they called

radioactivity.

e The rays and particles emitted are called radiation.

A reaction that involves a Change in an atom's nucleus is

called a nuclear reaction.




Radioactive Decay
Section 4-4
 Unstable nuclei lose energy by emitting radiation in a

spontaneous process called radioactive decay .

e Unstable radioactive elements undergo radioactive

decay thus forming stable nonradioactive elements.
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Radioactive Decay (cont.)

Section 4-4

. Alpha radiation is made up of positively charged

particles called alpha particles.

e Each alpha particle contains two protons and two

neutrons and has a 2+ charge.




Radioactive Decay (cont.)

Section 4-4

e The figure shown below is a nuclear equation

showing the radioactive decay of radium-226 to

radon-222.

Ra — ZRn  + o
radium-226 radon-222 alpha particle

* The mass is conserved in nuclear equations.




Radioactive Decay (cont.)

Section 4-4

e Beta radiation is radiation that has a negative

charge and emits beta particles.

* Each beta particle is an electron with a 1— charge.

“C — "N + B
carbon-14 nitrogen-14 beta particle




Radioactive Decay (cont.)

Section 4-4
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Radioactive Decay (cont.)

Section 4-4

e Gamma rays are high—energy radiation with no mass

and are neutral.

* Gamma rays account for most of the energy lost during

radioactive decay.

Characteristics of Radiation
—mm
Symbol “He or o e~ orf3
Mass (amu) 4 ﬁ 0
Mass (kg) 6.65 x 10~%/ 9.11 x 1031 0
Charge i 1— 0




Radioactive Decay (cont.)
Section 4-4

* Atoms that contain too many or two few neutrons
are unstable and lose energy through radioactive

decay to form a stable nucleus.

e Few exist in nature—most have already decayed to

stable forms.
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