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Lab:  Ionic Compounds & Covalent Molecules-revised
Purpose:  
To understand the concepts of ionic verses covalent bonding using the Periodic Table and molecular model kits.

Discussion:
This lab deals with two categories of bonded substances:  ionic compounds and covalent molecules.  We can also distinguish between inorganic compounds and molecules verses organic molecules.  Organic molecules contain BOTH the element carbon and hydrogen bonded together.  All other compounds and molecules are called inorganic.  Organic molecules tend to be very large, possessing characteristic properties based on the element Carbon (e.g. humans, animals, plants are all “Carbon-based” life forms, meaning the “backbone” of our body is organic in nature.  Inorganic compounds/molecules tend to be quite small.

Inorganic matter is divided into two basic groups:  ionic compounds and covalent molecules.  Ionic compounds contain ionic bonds which form by the transfer of one or more electrons between atoms. This produces a positive ion called a CATION (e.g. Na+) which lost electrons and a negative ion called an ANION (e.g. F-) which gained electrons.  Generally speaking, whenever the first two groups on the Periodic Table (Alkali metals and Alkaline Earth metals) bond with the group seven elements (Halogens), they form ionic compounds.

Covalent molecules contain covalent bonds which form when two atoms share electrons.  These molecules are generally categorized as “non-polar” and “polar.”  A non-polar bond occurs when electrons are equally shared (e.g. F—F), yielding fully symmetrical molecule (balanced on all sides).  The polar bond occurs when electrons are unequally shared (e.g. O—H).  Non-polar molecules can still contain polar bonds if the molecules structure is such that the polar bonds counteract or balance each other (geometric symmetry).

Materials:
Colored Pencils
Molecular Model Kits

Periodic Table of Elements

Procedures:

1. Using your class notes and activities, give the resulting formula and draw the “dot and cross” diagram [Bohr Model] for each of the ionic compounds when the following elements combine together ionically:


Lithium and Chlorine
Magnesium and Fluorine

2. Give the resulting formula for each of the following when they combine together ionically:


Beryllium and Fluorine
Sodium and Chlorine
Magnesium and Oxygen


Lithium and Sulfur
Sodium and Oxygen
Calcium and Fluorine

3. Complete the table supplied as your calculations and data sheet.

4. Using the molecular model kits, make each of the covalent molecules listed in the chart on page 2.  Get approval from your teacher after you have made each covalent molecule.  However, you may create more than one at a time.


5. Use the shorter, fatter “bonds” for the majority of the molecules.  If the elements do not seem to go together, they may need a double or triple bond.  In these cases, use the longer, thinner, flexible plastic “bonds.”

	Name
	Formula
	
	Name
	Formula
	
	Name
	Formula

	Hydrogen Chloride
	HCl
	
	Methane
	CH4
	
	Oxygen
	O2

	Water


	H2O
	
	Ammonia
	NH3
	
	Nitrogen
	N2


6. Use the following color code:

C
black (4 holes)
O
red (2 holes)

H
white (1 hole)
Cl
green (1 hole)

N
blue (3-4 holes)

Calculations and Data

1. Complete the tables supplied on your calculations and data sheet.

2. Use colored pencils according to the specified color code (procedure 6) when drawing the covalent molecules on the corresponding chart.

3. For the Covalent Molecules, decide whether each molecule is polar or non-polar and indicate that in the table on your calculations and data sheet.

Lab Questions

1. What is the basic difference between an ionic compound and a covalent molecule in terms of electrons?

2. What two groups on the Periodic Table always form ionic compounds when bonded together?

3. What two factors drive elements to bond together?

4. For ionic compounds, name two “cations” and describe how they form.  Name two “anions” and describe how they form.

5. Which general type of elements normally form “cations” and “anions.”

6. State whether each of the following is a “polar” or “non-polar” covalent molecule.  EXPLAIN your statement.

a. CO
b.  H2
7. Using the following elements, list the number of bonds that each individual atom exhibited in the formation of a compound or molecule in this lab:  C, H, O, N, Cl.

Name _______________________________
Calculations and Data Sheet

Date _______
Hour _____

4. Procedure 1

a. Write the atomic symbol under each element in the 1st column.

b. Write the Cation/Anion in the 2nd column

c. Give the group of the cation and group of the anion in the 3rd column

	Elements & Symbol
	Cation

Anion
	Group
	Compound Formula
	Dot and Cross Diagram [Bohr Model]

	 
Lithium

Chlorine
Magnesium and Fluorine

 
	
	 
	
	

	
	
	 
	
	

	
Magnesium 

Fluorine

 
	
	 
	
	

	
	
	 
	
	


5. Procedure 2

	Elements
	Nuclear Symbols

  Metal         Non-metal
	Cation     Anion
	Group

  Cation        Anion
	Compound Formula

	Beryllium
Fluorine
	
	
	
	

	Sodium
Chlorine
	
	
	
	

	Magnesium

Oxygen
	
	
	
	

	Lithium 

Sulfur
	
	
	
	

	Sodium 

Oxygen
	
	
	
	

	Calcium 

Fluorine
	
	
	
	


6. Procedures 4 – 6

	Covalent Molecule
	Chemical Formula
	Structural Formula (lines)
	Polar /
Non-Polar

Molecule
	3D Color Drawing
	Teacher Initials

	Hydrogen Chloride


	
	
	
	
	

	Water


	
	
	
	
	

	Ammonia


	
	
	
	
	

	Methane


	
	
	
	
	

	Oxygen


	
	
	
	
	

	Nitrogen


	
	
	
	
	


Do not forget to answer the lab questions in complete sentences with complete thoughts in your lab report.

Be sure to include your conclusion of this laboratory.
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