LESSON | Electron Glue e
2 6 . Date Period
Bonding :
Purpose i
To investigate the different types of bonding found in substances and to relate £

bonding to the physical properties of substances.
Procedure

Read the handout Four Models of Bonding. Study the information on the Substance cards.
Your job is to match each substance to its appropriate type of bonding on the handout.

Use the information on the cards to sort the 16 substances into the four categories of bond-

ing. Write your results in the table. i
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*Students might classify $i0, as molecular covalent.

I. Are there.any substances that don’t seem to fit properly in the categories you have
placed them in? List them hére and explain.

Answers will vary. For example, magnesium sulfate has both ionic
and covalent bonding (within the sulfate anion). Silicen is similar
to carbon, butsilicon conducts. -

Use the handout to answer these questions.

2. What do the pictures of the four models of bonding attempt to show?
Sample answer: The pictures attempt to show how the
valence electrons are distributed among the atoms of each

bonded substance.

3. Give the type of bonding for each substance described here. *
a. A substance made up entirely of metal atoms metallic bonding
b. A substance made up of both metal and nonmetal atoms  jonic bondfng
c. A substance made up entirely of nonmetal atoms

either molecular covalent or network covalent bonding

104 Unit | Alchemy : Living By Chemistry Teaching and Clussroom Resources
Lesson 26 * Worksheet. © 2012 W, M. Freeman and Gompany/BFW
R ) Lo Sga -

74
¥

A

) TR TR
A BT

.v
!
by
£
&
i3

RaLAls

RN
L1 At |

41 - P S
o= e R TRl NS e e




4. Some substances made up entirely of nonmetal atoms are soluble in water,
while others are not. Use the bonding models to explain why,

In network covalent bonding, atoms are linked in all
directions, so they can’t break off and dissolve. In contrast;
molecular covalent solids consist of bonded clusters of atoms.

5. How might the modd for network covalent bonding explain the incredible
hardness of a diamond?
There is a strong network of bonds in all directions ameng all
the carbon atoms.

6. Both sugar and salt dissolve in water, but-they bond differently. Use the
models to explain how these two substances might be different after
they dissalve.
Sugar is molecular covalent. When sugar disselves, the solid
breaks apart into individval molecules. Salt is an ienic solid.
When salt dissolves, it breaks apartinto individual ions.

7. Which bonding model would you predict for the following substances?
Which are compounds and which are elements?
a. KI, potassium iodide ionic; compound
b. CO,, carbon dioxide gas molecular covaleat; cempound
c. Au, gold metallic; element
d. Cl,, chlorinegas molecvular coValen‘l'; element

8. Which of the banding models are found in elemental substances? Explain,
using examples.
All but the ionic model of bonding are found in elemental
substances. Diamond, copper, and oxygen gas exhibit three
different types of bonding, but each involves only one type
of atom.

9. Making Sense  1f you have the chemical formula of a substance, what
can you figure out about its properties? Explain. Use the compound silver
nitrate, AgNO,, as an example.

You can figure out the type of bonding in the substance and
from there something about its properties, such as hardness,
phase, solubility, and conductivity. Silver nitrate is an ionic.
substance because it has a meta bonded to nonmetal
atoms. It is a brittle solid that will dissolve in water, conduct
electricity once it is dissolved, and form ions in solution.
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