Lab: Comparing Pllysical Properties of Ionic and Covalent Compouncls

Introduction

A compound is defined as the chemical combination of two or more elements.

Solid crystalsconsist of aregular array of particleslocated at thelattice pointsin athree-dimensional
lattice work.

A chemical bond isthe "glue" that holds atoms of different elements together.

Bonds can be classified into two general types: ionic and covalent.

mehi ch occupy the lattice points in an ionic crystal are alternately spaced positive and

rﬁona Theforce of attraction between the oppositely charged ions constitutes an ionic bond.

stances are composed of molecules rather than ions.

Mol are neutral species composed of atoms which are held together by covalent bonds.
C{t%)onds are the result of an attraction between the positive nuclei of two atoms and the
negati ectrons shared by the two atoms.

WhéRimol &ul es of gases condense, they form molecular liquids and molecular crystals.

Inmds the lattice points are occupied by molecules.
The molecules in amolecular crystal are composed of atoms which are held together by covalent

b
Hmh&ee strong covalent bonds within the molecules are held by weak intermolecular forces
of attraction, called intermolecular forces of attraction, (IMFA).

such asmelting point, boiling point, solubility, el ectrical conductivity, and colour aresome
roperties that can be used to distinguish between the different bond types.

of

T iment investigates some physical properties of two solids- one atypical ionic compound

andithelether a typical covalent compound.

Materials

nawthal ene, C,oHg , sodium chloride, NaCl, test tubes, trichlorotrifluoroethane, TTE, C,Cl;F;, (or

anngani ¢ solvent)
rocedtre

hardness of each compound by rubbing asmall sample between your fingers. Record the
either soft and waxy, or brittleand granular. Record your observationsintheDataTable.
our hands after testing.

all sample (~ 0.1 g) of naphthalene in atest tube and a small sample of sodium chloride
test tube. Observe their appearance. Note the odour of each. If you detect an odour,
at the substance is volatile, if there is no odour, assume that it is nonvolatile. What
deduction can you make about the type of forces between each type of substance?



3. Demoin Fume Hood (Teacher):

Heat each test tube from procedure 2 in turn, and record the time it takes for any change to occur.
How is"melting time" related to the melting point of substances? Which type of compound seems
to have the higher melting point?

4. Placeasmall amount (~ 0.1 g) of naphthalenein aclean test tube containing 5 mL of water. Place
an equal amount of sodium chloridein another test tube containing 5 mL of water. Shake each test
tube vigorously and describe the solubility of each compound in water.

5. n Fume Hood (Teacher):
Pl all amount of naphthalenein aclean test tube containing 2 mL of TTE in the fume hood.
the test tube and describe the solubility of naphthalenein TTE. When finished dispose of the

C tSof the test tube in the organic waste container in the fume hood.

6. procedure 5 above using sodium chloride instead of naphthalene. Record the relative
sol of the two compoundsin TTE.

7. Bem X 'Feacher: Observe the conductivity of each compound in the solid state and in solution.

Data Table
sical Sodium Chloride, NaCl Naphthalene,C, H,
N erty
, texture
molatility
(Argh;"er low)

VEiting point
(high, or low)

SBlubility in

luble or

alability in TTE
B
[ €)

ity in
the solid state

Electrical
conductivity in
aqueous solution




Data Analysis

1. Useyour knowledge of the periodic table, bond types and el ectronegativitiesto classify NaCl and
C,oHg as either covalent or ionic.

Electronegativity difference of Naand Cl:
.. lonic or Covalent:

Electronegativity difference of C and H:

.. lonic or Covalent

2. in terms of type and relative strengths of attractive forces, the presence or absence of
o naphthalene and sodium chloride.

n of odour of sodium chloride in terms of type and relative strengths of attractive forces
in Chloride, NaCl:

Exgm of odour of naphthalene in terms of type and relative strengths of attractive forcesin

repiialeng ol

=k

3.m in terms of type and relative strengths of attractive forces the difference in melting point

substances.

n of melting point in terms of type and relative strength of attractive forces:
loride, NaCl:

of

n e, CoHs:

4wou comparing the relative strengths of covalent and ionic bonds when you are comparing
ﬂ melting points of NaCl and C,,Hg?

b. Explain
|

5. quher of the crystals appear to be soft or waxy?
b. "Howrdo you account for any observed differences in hardness of the crystals?

O

6. you explain the conductivity of the substance observed in procedure 7?

Conclusion
nclusion to summarize the physical properties of a substance as related to bond type.

Extension
Use the results of your experiment to predict the properties of the following two compounds. CH,
and KF.



