Unit 8

On completion of the unit you should be able to:

1. state the mass, charge and location of protons, electrons and neutrons.

2. given the atomic number of an element, draw diagrams showing the protons in the nucleus
and the electrons in shells (or energy levels) arcund the nucleus.

3. write the electron dot formulae for the elements in groups 1 to 8 in the pericdic table.

4. define isotopes, mass number and atomic mass,

5. given the relative abundance and isctopic masses for an element, calculate the atomic mass
of that element.

&. given the atomic number and mass number of an element, calculate the number of electrons.

ATOMS AND THE PERTIODIC TABLE

8.1 Atom

« Subatomic particles ‘ TO d ay’s fOC us.

8.2 Isotope
Reading: Hebden - page 144-146

8.3 Arrangement of electrons

+ Bohr model of the atom
Reading: Hebden - page 142

+ Lewis electron-dot formulas of elements
Reading: Hebden - page 167

+ Quantum mechanical model of the atom

8.4 Electron configurations of atoms

8.5 Atomic mass ‘

» Tabulated atomic mass

Reading: Hebden - page 150

8.6 Periodic table of the elements ‘REVi eW

+ Metals Nonmetals and Semimetals
¢ Properties of metals
o Properties of nonmetals
¢ Properties of semimetals




REVIEW: Periodic Table of Elements

Periodic Table of Elements
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Periodic Table of Elements Hl Metals
- Non-metals

Periodic Table of Elements - I semi-metals

GROUPS
1 2 3 | 4 5 | 6 | 7 | 8 9 [ 10 | 1 | 12 | 13|14 ]| 15 |16 |17 |18

TRANSITION ELEMENTS

“Lanthanide series

_ **actinide series



Periodic Table of Elements

For this course, we will mainly focus on the “A” elements, and we will
upr
. _ B )
Periodic Table of Elements study some “B” elements

\ “A” Elements are called REPRESENTATIVE elements. ‘
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REVIEW: Periodic Table of Elements

- All the elements on the Periodic Table of Elements are NEUTRAL.

The Hydrogen atom

1.008

H <«——— Symbol for Hydrogen

1 <——— Atomic Number

Atomic Number = # of protons

Hydrogen has 1 proton!

Since a H atom is NEUTRAL, it must have 1 electron.

Elements are atoms.
Atoms are made up of:

Proton

has +1 charge.
Neutron

has no charge.

Electron
- has -1 charge.

Answer: 6 protons and 6 electrons

Question: How many protons and electrons does carbon have?

- All the elements on the Periodic Table of Elements can become
charged. When they are charged, they are called ions.



REVIEW: lons

When an atom loses electron(s), they form positive ions.
Positive ions are called CATIONS.

When an atom gains electron(s), they form negative ions.
Negative ions are called ANIONS.

Example: Example:

H is a Hydrogen atom (neutral). O is an Oxygen atom (neutral).
H* is a Hydrogen ion (+1 charge). 02 is an Oxygen ion (-2 charge).

Valence Electrons & Octet Rule.



REVIEW: Valence Electrons, lons, Group Names

Periodic Table of Elements

GROUPS
1 2 3 4 5 6 T 8 9 10 n 12 13 14 15 16 17 18
PERIODS me | ve ve Vig | ViB Wil 18 g
# of valence
electrons 1 2 3 4 5 6 7 8
Charge of +4
lons formed  +1 +2 +3 /-4 -3 -2 -1 0

Group Names to remember:

Group | A elements: Alkali metals

Group Il A elements: Alkaline-earth metals

Group VI A: Chalcogens

Group VIl A: Halogens

Group VIII A: Noble Gases



REVIEW: Valence Electrons & Octet Rule

Valence electrons are electrons that are in the outer shells of the
atom. They are associated with an atom that can participate in the
formation of a chemical bond.

# of protons = 6 protons

# of electrons =

The protons are in the nucleus of the atom.

6 electrons

proton 1.00727647

neutron 1.0086654

electron 0.000548597

12.011

C

6

This is the
unique identifier
of the element.

<——— Atomic Number l

Atomic Number = # of protons

These are the valence electrons.
For carbon, there are FOUR.



Mass Number

Valence electrons are electrons that are in the outer shells of the
atom. They are associated with an atom that can participate in the
formation of a chemical bond.

Carbon:

# of protons = 6 protons

# of electrons = 6 electrons
Mass Number =12
# of neutrons= 12-6=6

Charge of carbon atom =

12.011

C

6

<€

This is the

Atomic Mass unique identifier
of the element.

Atomic Number l

Atomic Number = # of protons

-

\_

Atomic Mass rounded to the nearest integer = MASS NUMBER

# of protons + # of neutrons = MASS NUMBER

~

J




12.011

C
|Isotopes :

Atomic Mass rounded to the nearestinteger = \JASS NUMBER

# of protons + # of neutrons = MASS NUMBER

- Variations of an element; they are neutral

- They have the same number of protons and electrons

- Different number of neutrons, therefore, different mass
Mass numbers

N\

Example: Carbon has three isotopes 12C, 13C, 14C

# of protons
o J
r# of neutrons ) 6 7 8
# of electrons | 6 6 6
Mass number 12 13 14
rCharge |
k J 0 0 0




Atomic Mass of Carbon

Can we calculate the atomic mass of carbon from summing
12.011 up the mass of its protons, neutrons and electrons?
# of protons 6 proton 1.00727647
r# of neutrons | 6

neutron 1.0086654

% 7
i B
# of electrons

6
\ - electron 0.000548597
Mass number 12
rCharge | 0

-

6 x (mass of proton) + 6 x (mass of neutrons) + 6 x (mass of electrons) = atomic mass of Carbon

6 x (1.00727647) + 6 x (1.0086654) + 6 x (0.000548597) = atomic mass of Carbon
6.04365882 + 6.0519924+ 0.003291582 = atomic mass of Carbon 1.3x10* joules per C atom
12.0989428 = atomic mass of Carbon

This is NOT 12.011 amu. g
Not close enough. The difference, 12.0989428 — 12.011 = 0.088 amu

The difference is attributed to BINDING ENERGY!

or
8.13 x 10*2 joules per mole C




Atomic Mass of Carbon

| — Where does this number, ATOMIC MASS, come from?
12.011 €
C Atomic mass is defined as the weighted average of the
atomic masses of the naturally occurring isotopes of an element.
6
12C 12.00000 e
13C 13.00335 1.110

(12.00000-@j + (13.00335-mj =12.011 amu
100 100

J \ J T
Y Y " -
s seen on the
12 13
C C Periodic Table.




Atomic Mass of Carbon

12.011 Atomic mass is defined as the weighted average of the
C atomic masses of the naturally occurring isotopes of an element.

6

Cosmic Rays enter the Atmosphere
causing molecules to fly apart.

The resulting Neutrons,
collide into N 14 Atoms.

N 14 Atoms convert
into C 14 Atoms

14 T
- FC + : p

Image credit: http://www.detectingdesign.com/carbon14.html#What



Counting Table

27

# of protons 9

# of neutrons

# of electrons

Mass number

Charge 0

59

13
29
18
50
+2 0 +3

46

108

+1



Try Hebden Page 149
(answers in the back of the book)

Counting Table Answers

# of protons 9 27 20 21 13 47
# of neutrons 10 32 20 29 14 61
# of electrons 9 27 18 21 10 46
Mass number 19 59 40 50 27 108

Charge 0 0 +2 0 +3 +1



Unit 8

On completion of the unit you should be able to:

1. state the mass, charge and location of protons, electrons and neutrons.

2. given the atomic number of an element, draw diagrams showing the protons in the nucleus
and the electrons in shells (or energy levels) arcund the nucleus.

3. write the electron dot formulae for the elements in groups 1 to 8 in the pericdic table.

4. define isotopes, mass number and atomic mass,

5. given the relative abundance and isctopic masses for an element, calculate the atomic mass
of that element.

&. given the atomic number and mass number of an element, calculate the number of electrons.

ATOMS AND THE PERTIODIC TABLE

8.1 Atom

+ Subatomic particles

8.2 Isotope

Next lecture we will
s memsement ot [ FOCUS ON the electrons!!

+ Bohr model of the atom
Reading: Hebden - page 142

+ Lewis electron-dot formulas of elements
Reading: Hebden - page 167

+ Quantum mechanical model of the atom

8.4 Electron configurations of atoms

8.5 Atomic mass

» Tabulated atomic mass

Reading: Hebden - page 150

8.6 Periodic table of the elements

+ Metals Nonmetals and Semimetals
¢ Properties of metals
o Properties of nonmetals
¢ Properties of semimetals






