
Part K: What are covalent Compounds?
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Covalent compounds have widely varying properties. 

The plastic casing of a ballpoint pen, the components of gasoline, the strongly scented 
components in a banana, and the carbon dioxide that we exhale with every breath are all 
covalent compounds. 

Here are some properties that covalent compounds do share: 

1. Covalent compounds have _____________________________________________.

Although the forces that hold atoms together in molecules
are very strong, the bonds that attract one molecule to another in 
a covalent compound are relatively __________________. 

Therefore, when you __________ or ___________________ a 
covalent compound there is less  

of a barrier to overcome so they will melt 
___________________________________________. 

Part L: Properties of Covalent Compounds

2. Covalent compounds are relatively _____________________.

The ___________________ of the forces between molecules also explains the relative
softness of covalent compounds. 

3. Covalent compounds are poor ____________________________.

Unlike ionic compounds, covalent compounds do not have free ____________________
or ions. This covalent compounds poor conductors of both heat and electricity.

Properties of Ionic Compounds Properties of Covalent Compounds
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Introduction 
Chemical compounds are combinations of atoms held together by chemical bonds. We have 
studied two basic types of compounds: ionic and covalent. Ionic compounds result when one or 
more electrons from one atom or group of atoms are transferred to another atom or group of 
atoms. In covalent compounds the electrons are shared by the bonded atoms. 

The curls and waves of your hair are the result of many ionic, covalent and hydrogen bonds 
between the chains of atoms that make up each protein filament. Styling hair by wetting it or 
heating it with a curling iron is an attempt to change the hydrogen and ionic bonds. The solution 
in a “permanent” (or “perm”) on the other hand, breaks and reforms covalent bonds. A 
permanent wave does not wash out when you shampoo your hair. 

The physical properties of a substance such as melting point and solubility tell us a lot about the 
type of bond in a compound. In this experiment, you will conduct tests on physical properties 
and compile data to enable you to classify compounds as ionic or covalent. You will also be 
given a unknown compound to test and predict whether it is an ionic or covalent compound. 

Objective: 

Materials 

A - sodium chloride aluminum plates x 5 

B - sucrose (C12H22O11) hot plate 

C - potassium chloride 5 test tubes 

D - acetaminophen (C8H9NO2) tongs 

E - unknown sharpie 

water 

Lab: Comparing Properties of Ionic 

and Covalent Compounds 
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Procedure 

Part 1: Melting Point 

1. Put on your safety glasses and keep them on until you have finished cleaning up your
lab station.

2. Label your aluminum trays A, B, C, D, E.
3. Place a very SMALL sample of each substance A, B, C, D, E on the matching aluminum

tray.
4. Plug in your hot plate and turn it on medium/high.
5. Place two of the aluminum trays on the hot plate. Observe the substances in each tray

and make note of which substances melt.
6. If the substance does not melt right away continue to observe for 4 minutes.
7. Using the tongs, remove aluminum trays from the hot plate and continue the procedure

with your next two samples.

Part 2: Solubility 

1. Place one SMALL scoop of each substance A, B, C, D, E into a separate clean test
tube.

2. Fill the test tube ⅓ full with water and gently agitate the test tube for 3 minutes.
3. Record your observations. Repeat this procedure for each of the test tubes.

Data 

Substance Colour Melting Point: 
Does it melt? 

Solubility: 
Does it 
dissolve? 

Ionic or 
Covalent 

A - sodium chloride 
chemical formula: 
________ 

B - sucrose (C12H22O11) 

C - potassium chloride 
chemical formula: 
________ 

D - acetaminophen 
(C8H9NO2) 

E - unknown 
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Analysis 

1. Look carefully at your results. Do you see any patterns? Summarize the results from
your experimental data on the last page based on whether you were observing an ionic
or covalent compound. If you don’t see any patterns, state “no pattern”. If you do see
general patterns, state them.

Ionic Covalent 

Melting Point 

Solubility 

2. Based on your experimental data and your analysis above, do you think the unknown
compound was ionic or covalent? Why?

3. Can you think of another property we could test to determine if an unknown substance is an
ionic compound or a covalent compound? Have a look at your notes for both types of
compounds if you can’t think of anything.

35



N
O

N
-M

E
T

A
LS

M
E

T
A

LS

Io
n 

ch
ar

ge
(s

)

47
.9

Ti
ta

ni
um

3+
T

i
4+

22

A
to

m
ic

 M
as

s
N

am
e

S
ym

bo
l

A
to

m
ic

 N
um

be
r

P
E

R
IO

D
IC

 T
A

B
L

E
 O

F
 T

H
E

 E
L

E
M

E
N

T
S

A
lk

al
in

e
E

ar
th

M
et

al
s

A
lk

al
i

M
et

al
s

N
ob

le
G

as
es

H
al

og
en

s

B
as

ed
 o

n 
m

as
s 

of
 C

-1
2 

at
 1

2.
00

.

A
ny

 v
al

ue
 in

 p
ar

en
th

es
es

is
 th

e 
m

as
s 

of
 th

e 
m

os
t

st
ab

le
 o

r 
be

st
 k

no
w

n 
is

ot
op

e 
fo

r
el

em
en

ts
 w

hi
ch

 d
o 

no
t o

cc
ur

 n
at

ur
al

ly
.

(2
62

)

La
w

re
nc

iu
m

L
r

3+
10

3

(2
59

)

N
ob

el
iu

m

3+
N

o
2+

10
2

(2
58

)

M
en

de
le

vi
um3+

M
d

2+
10

1

(2
57

)

Fe
rm

iu
m

F
m

3+
10

0

(2
52

)

Ei
ns

te
in

iu
m

E
s

3+
99

(2
51

)

C
al

ifo
rn

iu
m

C
f

3+
98

(2
47

)

Be
rk

el
iu

m4+
B

k
3+

97

(2
47

)

C
ur

iu
m

C
m

3+
96

(2
43

)

Am
er

ici
um

A
m

95

6+5+4+3+

5+3+6+4+

(2
44

)

Pl
ut

on
ium

P
u

94

6+4+3+5+

(2
37

)

N
ep

tu
niu

m

N
p

93

5+4+6+

23
8.

0

U
ra

ni
um

U92

23
1.

0

Pr
ot

ac
tin

iu
m4+

P
a

5+
91

23
2.

0

Th
or

iu
m

T
h

4+
90

17
5.

0

Lu
te

tiu
m

L
u

3+
71

17
3.

0

Yt
te

rb
iu

m

2+
Y

b
3+

70

16
8.

9

Th
ul

iu
m

2+
T

m
3+

69

16
7.

3

Er
bi

um

E
r

3+
68

16
4.

9

H
ol

m
iu

m

H
o

3+
67

16
2.

5

D
ys

pr
os

iu
m

D
y

3+
66

15
8.

9

er
bi

um
T

4+
T

b
3+

65

15
7.

3

G
ad

ol
in

iu
m

G
d

3+
64

15
2.

0

Eu
ro

pi
um

2+
E

u
3+

63

15
0.

4

Sa
m

ar
iu

m4+
S

m
3+

62

(1
45

)

Pr
om

et
hi

um

P
m

3+
61

14
4.

2

N
eo

dy
m

iu
m

N
d

3+
60

14
0.

9

Pr
as

eo
dy

m
iu

m

4+
P

r
3+

59

14
0.

1

C
er

iu
m

4+
C

e
3+

58

(2
66

)

M
ei

tn
er

iu
m

M
t

10
9

(2
65

)

H
as

si
um

H
s

10
8

(2
62

)

Bo
hr

iu
m

B
h

10
7

(2
63

)

S
g

Se
ab

or
gi

um

10
6

(2
62

)

D
ub

ni
um

D
b

10
5

(2
6

1
)

R
ut

he
rfo

rd
iu

m

R
f

1
0

4

(2
2

7
)

A
ct

in
iu

m

A
c

3
+

8
9

(2
26

)

R
ad

iu
m

R
a

2+
88

(2
23

)

Fr
an

ci
um

F
r

+
87

(2
22

)

R
ad

on

R
n

0
86

(2
10

)

As
ta

tin
e

A
t

–
85

(2
09

)

Po
lo

ni
um

4+
P

o
2+

84

0
20

9.

Bi
sm

ut
h

5+
B

i
3+

83

20
7.

2

Le
ad

4+
P

b
2+

82

20
4.

4

Th
al

liu
m

3+
T

l
1+

81

20
0.

6

M
er

cu
ry

1+
H

g
2+

80

19
7.

0

G
ol

d

1+
A

u
3+

79

19
5.

1

Pl
at

in
um

2+
P

t
4+

78

19
2.

2

Iri
di

um

4+
Ir

3+
77

19
0.

2

O
sm

iu
m

4+
O

s
3+

76

18
6.

2

R
he

ni
um

7+
R

e
4+

75

18
3.

8

un
gs

te
n

TW
6+

74

18
0.

9

an
ta

lu
m

TTa
5+

73

17
8.

5

H
af

ni
um

H
f

4+
72

13
8.

9

La
nt

ha
nu

m

L
a

3+
57

13
7.

3

Ba
riu

m

B
a

2+
56

13
2.

9

C
es

iu
m

C
s

+
55

13
1.

3

Xe
no

n

X
e

0
54

12
6.

9

Io
di

ne

I
–

53

12
7.

6

Te
llu

riu
m

Te
2–

52

12
1.

8

An
tim

on
y5+

S
b

3+
51

11
8.

7

Ti
n

2+
S

n
4+

50

11
4.

8

In
di

um

In
3+

49

11
2.

4

C
ad

m
iu

m

C
d

2+
48

10
7.

9

Si
lv

er

A
g

+
47

10
6.

4

Pa
lla

di
um

4+
P

d
2+

46

10
2.

9

R
ho

di
um

4+
R

h
3+

45

10
1.

1

R
ut

he
ni

um

4+
R

u
3+

44

(9
8)

Te
ch

ne
tiu

m

T
c

7+
43

95
.9

M
ol

yb
de

nu
m3+

M
o

2+
42

92
.9

N
io

bi
um

5+
N

b
3+

41

91
.2

Zi
rc

on
iu

m

Z
r

4+
40

88
.9

Yt
tri

um

Y
3+

39

87
.6

St
ro

nt
iu

m

S
r

2+
38

85
.5

R
ub

id
iu

m

R
b

+
37

83
.8

Kr
yp

to
n

K
r

0
36

79
.9

Br
om

in
e

B
r

–
35

79
.0

Se
le

ni
um

S
e

2–
34

74
.9

Ar
se

ni
c

A
s

3–
33

72
.6

G
er

m
an

iu
m

G
e

4+
32

69
.7

G
al

liu
m

G
a

3+
31

65
.4

Zi
ncZ
n

2+
30

63
.5

C
op

pe
r

1+
C

u
2+

29

58
.7

N
ic

ke
l

3+
N

i
2+

28

58
.9

C
ob

al
t

3+
C

o
2+

27

55
.8

Iro
n

2+
F

e
3+

26

54
.9

M
an

ga
ne

se

M
n

25

4+3+2+

52
.0

C
hr

om
iu

m2+
C

r
3+

24

50
.9

Va
na

di
um

4+
V

5+
23

47
.9

Ti
ta

ni
um

3+
T

i
4+

22

45
.0

Sc
an

di
um

S
c

3+
21

40
.1

C
al

ci
um

C
a

2+
20

39
.1

Po
ta

ss
iu

m

K
+

19

39
.9

Ar
go

n

A
r

0
18

35
.5

C
hl

or
in

e

C
l

–
17

32
.1

Su
lfu

r

S
2–

16

31
.0

Ph
os

ph
or

us

P
3–

15

28
.1

Si
lic

on

S
i

14

27
.0

Al
um

in
iu

m

A
l

3+
13

24
.3

M
ag

ne
si

um

M
g

2+
12

23
.0

So
di

um

N
a

+
11

20
.2

N
eo

n

N
e

0
10

19
.0

Fl
uo

rin
e

F9
–

16
.0

O
xy

ge
n

O
–

8
2

14
.0

N
itr

og
en

N
–

7
3

12
.0

C
ar

bo
n

C6

10
.8

Bo
ro

n

B5

9.
0

Be
ry

lliu
m

B
e

+
4

2

6.
9

Li
th

iu
m

L
i

3
+

4
.0

H
el

iu
m

H
e

2
0

1.
0

H
yd

ro
ge

n

H1
–

1.
0

H
yd

ro
ge

n

H1
+

(2
94

)

U
nu

no
ct

iu
m

U
u

o
11

8

(?
)

U
nu

ns
ep

tiu
m

U
u

s
11

7

(2
92

)

U
nu

nh
ex

iu
m

U
u

h
11

6

(2
88

)

U
u

p
U

nu
np

en
tiu

m

11
5

(2
89

)

U
nu

nq
ua

di
um

U
u

q
11

4

(2
8

4
)

U
nu

nt
riu

m

U
u

t
1

1
3

(2
8

5
)

U
nu

nb
iu

m

U
u

b
1

1
2

(2
72

)

R
oe

nt
ge

ni
um

R
g

11
1

(2
81

)

Da
rm

st
ad

tiu
m

D
s

11
0

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17

18

36



Positive Ions

NAMES, FORMULAE AND CHARGES OF
SOME POLYATOMIC IONS

Negative Ions

NAMES AND FORMULAE OF
COMMON ACIDS

Hydrochloric acid

Sulfuric acid

Nitric acid

Acetic acid

NH4
+     Ammonium CH3COO– Acetate

CO3
2– Carbonate

ClO3
– Chlorate

ClO2
– Chlorite

CrO4
2– Chromate

CN– Cyanide 

Cr2O7
2– Dichromate

HCO3
– Hydrogen carbonate, bicarbonate   

HSO4
– Hydrogen sulfate, bisulfate

HS– Hydrogen sulfide, bisulfide

HSO3
– Hydrogen sulfite, bisulfite

OH– Hydroxide

ClO– Hypochlorite

NO3
– Nitrate

NO2
– Nitrite

ClO4
– Perchlorate

MnO4
– Permanganate

PO4
3– Phosphate

PO3
3– Phosphite

SO4
2– Sulfate

SO3
2– Sulfite

PREFIXES

1

2

3

4

5

6

7

8

9

10

mono

di

tri

tetra

penta

hexa

hepta

octa

nona

deca

HCl

H2SO4

HNO3

HCH3COO
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