lonic and Covalent Bonds

Objectives

After completing this lab you should be able to:

Identify the formula of a simple binary ionic
compound from its constituent ions or its
hame.

Name a simple binary ionic compound from
its constituent ions or formula.

Recognize the typical bonding patterns of
second period nonmetals.

Identify the relationships between the
position of a nonmetal on the periodic table,
the number of valence electrons it
Possesses, and the number of covalent
bonds it typically forms.

Apply your knowledge of bonding patterns for
Nonmetals to quickly generate reasonable
Lewis structures from a molecular formula.

here are two major classes of compounds: ionic and

covalent. Typical ionic compounds result from bonding
between a positively charged metal cation and a negatively
charged anion consisting of one or more nonmetals. (Non-
metals may also form cations, but these are less common
and are not considered in this lab). Ionic compounds have a
neutral overall charge because the constituent ions combine
in a ratio that balances the positive charge from the cation
with the negative charge from the anion. This ratio is
indicated by the subscripts in a chemical formula. Ionic
compounds are named by combining the name of the cation
with the name of the anion.

Consider a typical ionic compound such as Mg(NOj3),.

The cation (Mg2*) carries a net charge of 2+ and is called
the magnesium ion. The anion (NO;~) includes more than
one nonmetal and is therefore a polyatomic ion. It carries
a net 1- charge and is called nitrate. When the two ions
combine to produce a compound, two negatively charged
nitrate ions are required to balance the 2+ charge of a single
magnesium ion. Thus, the cation and anion combine in a
1:2 ratio, and the formula for the compound is Mg(NOj3),.



Jij Procedure

Part A: The Puzzle of Ionic Compounds
Your task is to form each of the 16 possible compounds from the puzzle pieces provided at the end of this book. Fill
in the table on the data sheet, pages 81-86, for each compound. The rules for the ionic bonding puzzle are:

1. The charges on the cation puzzle pieces are represented conceptually using peaks. The number of peaks on a
cation piece matches the charge of the cation.

2. The charges on the anion puzzle pieces are represented conceptually using valleys. The number of valleys on an
anion pieces matches the charge of the anion.

3. Neutral ionic compounds are formed by matching the number of positive charges on a given cation with an

equal number of negative charges on an anion. -

A compound is modeled with the puzzle pieces by combining the appropriate number of pieces of a given cation with
the appropriate number of pieces of a given anion such that all the peaks are matched with a corresponding valley.
An example is given in Figure 6.1. Note that for the purposes of this exercise, you should not form compounds that
contain more than one type of cation or more than one type of anion.

reure 6.1 & (A) Using puzzle pieces to make a
compound. In this example: Iron (Il) ions (Fe2*) have
a 2+ charge and therefore have two peaks each.
Bromide anions (Br ~) have a 1— charge and therefore
have one valley each. It takes two bromide puzzle pieces
to match with one iron (ll) puzzle piece, and the ratio
Fe2*:Br~ is 1:2. The corresponding formula for iron (Il)
bromide would be FeBr,. (B) Do not form compounds like
this one, which contains two different types of cations.

i B lonic and Covalent Bonds




nion (S04%7)-
on one magnesium jon?
d formed petween.M

4 Consider the mégnesium ion (Mg2") and the sulfate @

sulfate ions areé necessary o palance the charge

a How many
e formula for the compoun

b Given your answer to (@), what should be th

pound formed between Mg2+ and S0,.2°7

¢ What should be the name of the com

ctrons shared petween nuclei (i.e., ponding pairs) may be re
s (i.e., nonbonding pairs) are usually repre

w to answer the following questions.

H: N:: O

5 in a Lewis structure, each pair of ele
_line rather than dots. Any unshared electron
hioctron dot structure of the compound belo

for bonding electrong?””

is compound using lines

a Draw a Lewis Seygture of th

ctet of nitrogen sati e An this structure?

&7 \he nitrogen possess?

bondsg¥
nitrogen and hydrogen ide

b Is the O

n the nitroZe

¢ How many total
ntical to the bond betwee

.e., single, double, of triple) does nitrogen possess?

How many of each bond type (i

g2* and 80,277

cented as 465

P

and the oxygen? If



_  cationiess o) 177 Anfon Plecel

lon charge

lon name

‘Number of ions required

‘Compound formula

Compound name

jon charge

R R, AT O § Ny

lon name

Number of fons required

‘Gompound formula

‘Compound name

lon charge

lon name

Nuriber of ions required

Compound formula

Compound name

Cvernicns for the General, Organic, and Biochemistry Laboratory



Cation Piece © o 2 i ‘Anion Piece

lon charge

lon name

Number of ions required

Compound formula

Compound name

lon charge

lon name

Number of ions required

Compound formula

Compound hame

o S compound 1l A ' : N
e T e
lon charge
lon name

Number of ions required

Compound formula

Compound name

Exercises for the General, Organic, and Biochemistry Laboratory




lon charge

lon name

Number of ions required

I Compound formula

Compound name

' G TR col'npou'miis-' b e ;
_
lon charge
lon name

Number:of ions required

Compound formula

Compound name

lon charge

lon name

Number of ions required

Compound formula

e

Compound name

Evarcices for the General, Organic, and Biochemistry Laboratory




