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Elements and the Periodic Table
Unit 3 Lesson 3



Elements and the Periodic Table

Learning Objectives:

* Define element as being made up of one kind of atom.

* Obtain information about an element using the periodic table.

* Use the periodic table to find an element’s number of protons,
electrons, and neutrons.

* Draw Bohr diagrams for the first 18 elements using the atomic
number.

Key Vocabulary:

Element, Symbol, Periodic Table, Atomic Number, Atomic Mass, Period,
Group, Metal, Nonmetal, Metalloid
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Elements

e Scientists have found more than

100 different types of atomes.

* Substances which are made of only
one type of atom are called

elements.

Silver

arn — 4

Sulfur
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Elements and the Periodic Table

Elements

 Elements cannot be broken

down into a simpler substance.

* For example:

Gold is an element because it only

contains gold atomes.

By contrast, water is not an element

as it contains two different types of

E

atoms — hyd rogen and oxygen. Scanning tunneling microscope image of the
atoms on the surface of a gold object
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Elements and the Periodic Table

Sulfur is a sold nonmetal

Elements

* Most elements that have been
discovered are solids, however,
there are also eleven gases and

two liquids.

* There are many more metals than

non-metal elements.

Calcium is a reactive metal
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Organizing the Periodic Table
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Elements and the Periodic Table

The History of the Periodic Table

* Early chemists discovered that some

elements had common properties and | il
so they grouped them together.

* For example:

* The metals lithium (Li), sodium (Na), and

potassium (K) had similar properties.

* The gases, fluorine (F), chlorine (Cl), lodine - a group 17 nonmetal crystal

bromine (Br), and iodine (l) also similar

properties.
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Elements and the Periodic Table

The History of the Periodic Table

* As more information was
learned about these elements
they were arranged and
rearranged many times with the
aim of showing the relationship

between different elements.

* This is how the Periodic Table of

Elements came about.

John Newlands ordered
the Periodic table based
on increasing atomic
weight in 1864.

Dmitri Mendeleev
recognized similar
properties and reordered
the table accordingly in
1870
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Elements and the Periodic Table

The History of the Periodic Table

* The image below shows Mendeleev’s version of the

periodic table.

5 Gruppe L. | Gruppe II. | Gruppe III. | Gruppe IV.| Gruppe V. | Gruppe VI. |Gruppe VII. Gruppe VIIIL. Dmitri Mendeleev
= _ — _ RH RH? RH: RH _ 1870
= R20 RO R208 ROz R205 RO3 R207 RO*
1 H=1
2 |Li=7 Be=9.4 B=11 C=12 N=14 0=16 F=19
3 Na=23 Mg=24 Al=27.3 Si=28 P=31 S=32 Cl=35.5
4 |K=39 Ca=40 —=44 Ti=48 V=51 Cr=52 Mn=55 Fe=56, Co=59,
Ni=59, Cu=63.
5 (Cu=63) Zn=65 —=68 —=T72 As=T75 Se=T78 Br=80
6 |Rb=85 Sr=87 ?Yt=88 Zr=90 Nb=94 Mo=96 —=100 Ru=104, Rh=104,
Pd=106, Ag=108.
7 (Ag=108) Cd=112 In=113 Sn=118 Sbh=122 Te=125 J=127
8 |Cs=133 Ba=137 ?Di=138 ?Ce=140 — — — _
9 (—) — — — — — —
10 |— — ?Er=178 ?La=180 Ta=182 W=184 — 0s=195, Ir=197,
Pt=198, Au=199.
11 (Au=199) Hg=200 T1=204 Pb=207 Bi=208 — —
12 |— — — Th=231 — U=240 — -
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Elements and the Periodic Table

The Modern Periodic Table

* By the twentieth century, the table was
again reordered.

* In 1913, Rutherford’s research group
discovered that each element had a
unique number of protons which led to
the table to be reordered according to
atomic number.

e Atoms with similar properties were still
placed together. 6.94

* Each element was assigned its own Lithium
individual box with its symbol, atomic
number, and atomic mass.
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Elements and the Periodic Table

This led to the current arrangement of the periodic table seen below.

Periodic Table of the Elements

.
3 e
ok
11 l i
19 : 2 23 24 25 26 27 28 29 30
, . .
Ti V || Cr || Mn|| Fe || Co || Ni || Cu || Zn
m Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc
[ X 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.38
37 | 40 41 42 43 44 45 46 47 48
: , Zr || Nb || Mo | Tc || Ru || Rh | Pd Cd
» Zirconium Niobium lybd hneti heni Rhodium Palladium Silver Cadmium
87. 91.224 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112.411
558 i 7] 73 74 75 76 77 78 79 80
.. Hf || Ta || W || Re || Os Ir Pt || Au || Hg
iu m Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury
137 178.49 180.948 183.84 186.207 190.23 192.217 195.085 196.967 200.592
87 : | 104 105 106 107 108 109 110 111 112
; Rf || Db [ Sg || Bh || Hs [ Mt| Ds | Rg | Cn
adil Ruf Dubnium Seaborgium Bohrium Hassium
2260 [261] [262] [266] [264] [269] [268] [269] [272] [277]
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Elements and the Periodic Table

Activity 1:

Using the Periodic table on page 2 of your notes find the symbols for
the following elements:

1. Lithium 6. Nitrogen
2. Boron 7. Fluorine
3. Carbon 8. Hydrogen
4. Calcium 9. Helium
5. Zinc 10. Oxygen
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Elements and the Periodic Table

Activity 1: Answers

Using the Periodic table on page 2 of your notes find the symbols for
the following elements:

1. Lithium Li 1. Nitrogen N
2. BoronB 2. Fluorine F
3. CarbonC 3. Hydrogen H
4. Calcium Ca 4. Helium He
5. ZincZn 5. Oxygen O
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Elements and the Periodic Table

The Arrangement of the Periodic Table

The Periodic table also groups elements based on other features:

Group
i

Group
2

Groups 3-12

& Groups 13-17—>

Group
18

N

etals

Spoliad

M

otals

{

Metalloids

Metals (shaded in blue below) are generally found on the left-hand

side of the table in groups 1-12 with some also found in groups 13-16.
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Elements and the Periodic Table

The Arrangement of the Periodic Table

The Periodic table also groups elements based on other features:

Group

Grou,
1 P

18

Group
2 & Groups 13-17—>
p < Groups 3-12 > Non-Metals
e
=
o
wv
Meta T
|
v Metalloids

Almost all the non-metals (shaded red), except for hydrogen, are found

on the right-hand side of the periodic table, mainly in groups 13-17 and
all of group 18.
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Elements and the Periodic Table

The Arrangement of the Periodic Table

Group

Grou,
1 P

i8

Group
One energy level > 2 €—— Groups 13-17—>
Two energy levels >
g <€ Groups 3-12 > Non-Me |5
®
=
Q
wn
Meta T
|
v Metalloids

The horizontal rows in the periodic table are called periods. These are

based on the number of electron energy levels an element has.
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Elements and the Periodic Table

The Arrangement of the Periodic Table

Group

Grou,
1 P

i8

Group
2 €& Groups 13-17=—>
g <€ Groups 3-12 > Non-Metals
=
>
Q.
wn
Meta T
|
v Metalloids

The group which is shaded green represents the metalloids. These

elements show a combination of properties of both metals and non-metals.

i 1Teachly



Elements and the Periodic Table

Atomic Number: - -

 The atomic number is the number of

protons in an atom.

* |nside the box for each element is it’s

unique atomic number. Atomic _—"

number
* The Periodic Table orders the

elements by increasing atomic .95

number.
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Elements and the Periodic Table

Activity 2:

Use the periodic table on page 2 of your notes to find the atomic number

for each of the following elements:

1. Beryllium 1. Argon

2. Carbon 2. Chlorine
3. Sulfur 3. Sodium
4. Magnesium 4. Hydrogen
5. Gold 5. Iron
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Elements and the Periodic Table

Activity 2: Answers

Use the periodic table on page 2 of your notes to find the atomic number

for each of the following elements:

1. Beryllium 4 1. Argon 18
2. Carbon 6 2. Chlorine 17
3. Sulfur 16 3. Sodium 11
4. Magnesium 12 4. Hydrogen 1
5. Gold 79 5. Iron 26
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Elements and the Periodic Table

The Neutral Atom

* For the atoms of an element to have no overall charge
(i.e. be neutral), they must the same number of
positively-charged protons as negatively-charged

electrons.

* Therefore, the atomic number also tells us the number

of electrons in an atom as well as its number of protons.

Atomic Number = Number of Protons = Number of Electrons
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Elements and the Periodic Table

The Neutral Atom
For example:

* A carbon atom has 6 protons, therefore, it will also have 6 electrons in

order to maintain an overall neutral charge.

--d--
; " carbon
J " 5o 6 electrons
6 protons -, ‘) i“‘ j) Yoo l.e. 6 negative
l.e. 6 positive T % r charges
charges \ A J
-__J_-
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Elements and the Periodic Table

Activity 3: Bohr Diagrams

Bohr diagrams show a simplified arrangement of
electrons as they orbit the nucleus. To create a Bohr

diagram:

12.11
Carbon

1) Find the element and its symbol using the periodic

table. The steps below use the element carbon as

a worked example.

2) Determine the number of electrons using the
atomic number. This tells you how many electrons

to draw.
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Elements and the Periodic Table

3) Determine which period the
elementisin.

e Elements in the 1t period —

have one energy level.

e Elements in the 2" period

have two energy levels, and

SO OnN.
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Elements and the Periodic Table

’——~~

4) Draw a nucleus with the e S
/’ - N
/ \
element symbol inside. oM
\ \
\ \
5) Draw the shells around the vV
1 1
I I
nucleus. I
T
/ /
/\ // /
. . . ~ /
Carbon is in the 2nd period, —>  S=--"T .
~ -

~
‘———’

so it has two energy levels, or

shells.
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Elements and the Periodic Table

-y

6) Draw the electrons.

Carbon has 6 electrons. The first
shell can only hold 2 electrons.

Since you have 2 electrons
already drawn, you need to
add 4 more. These go in the
2nd shell.
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Elements and the Periodic Table

Important:

* Only two electrons can fit in
the 15t shell.

e The 2" shell can hold up to 8
electrons.

e The 3 shell can hold 18, but
the elements in the first few
periods only use 8 electrons.
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Elements and the Periodic Table

Try the following elements on your own:
a) H
b) He
c) O ‘
d) Al
e) Ne
f) Ar
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Elements and the Periodic Table

Try the following elements on your own:
a) H-1electron
b) He
c) O |
d) Al '\
e) Ne
f) Ar
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Elements and the Periodic Table

Try the following elements on your own:
a) H
b) He -2 electrons
c) O /!
d) Al l
e) Ne
f) Ar
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Elements and the Periodic Table

Try the following elements on your own:
a) H
b) He
c) O-8electrons
d) Al
e) Ne
f) Ar
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Elements and the Periodic Table

Try the following elements on your own:
a) H
b) He K
c) O

d) Al-13electrons
e) ‘ z. ‘
f) Ar
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Elements and the Periodic Table

Try the following elements on your own:
a) H
b) He
c) O
d) Al
e) Ne-10 electrons
f) Ar
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Elements and the Periodic Table

a) H

b) He

c) O

d) Al

e)

f) Ar—18 electrons
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Elements and the Periodic Table

Atomic Mass

* Anatom’s mass is made up of both protons and
neutrons, so the number of neutrons in an atom

can be found by subtracting the atomic number

"L

(number of protons) from the atomic mass.

6.94

* Inthe image to the right the atomiCW Lithium
lithium (Li) has been circled in red.
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Elements and the Periodic Table

In summary:

Atomic Mass = Protons + Neutrons

or

Neutrons = Atomic Mass — Atomic Number
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Elements and the Periodic Table

Activity 4:

Use the periodic table on page 2 to complete the summary chart.

Element

Lithium
Aluminum
Oxygen
Zinc
Cesium
Bromine

Lead
Gold

Nitrogen

Number

3
13

55

79

Atomic

Atomic Mass

65

80

197

Number of

Protons

30

35
82

Number of | Number of

Neutrons Electrons
14
8 8
78 55
125
7
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Elements and the Periodic Table

Activity 4: Answers

Use the periodic table on page 2 to complete the summary chart.

Element

Lithium
Aluminum
Oxygen
Zinc
Cesium
Bromine

Lead
Gold

Nitrogen

Atomic Atomic Mass

Number

3 7
13 27
8 16
30 65
55 133
35 80
82 207
79 197
7 17

Number of | Number of | Number of
Protons Neutrons Electrons

3 4 3

13 14 13

8 8 8

30 35 30

55 78 55

35 45 35

82 125 82

79 118 79

7 7

¥ iTeachly



Elements and the Periodic Table
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