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1. INTRODUCTION: 
This experiment was performed in order to increase our knowledge on different reactions which can be used to determine whether substances are polar or nonpolar. Substances which disperse in each other are both of the same category which refers to the rule “Like dissolves like.” This is a result of the similar intermolecular forces between the molecules of each substance which allow them to disperse within one another. Notable examples would include Ammonia (NH3) and Hydrogen Sulfide (H2S).




Research Question: 
How do the polarities of different substances determine whether they are soluble in each other or not, using Nitric Acid and Sodium Hydroxide?

	

Hypothesis: 
If two substances dissolve in each other, they are of similar polarity which then means they have similar intermolecular forcers.


Variables: 
	Independent variable:  Aqueous Sodium Hydroxide (NaOH), aqueous Nitric Acide (HNO3), and aqueous Barium Chloride (BaCl2)



	Dependent variable: Carbonate, Sulfate, Magnesium, Aluminum, Chloride, Iron (II), Iron (III), and Copper (II), and Silver Ions.



	Controlled variable: Volume of solutions and solvents, number of test tubes, concentration of solutes and solvents, Temperature.



2. MATERIALS AND EQUIPMENT: 3

· Safety Gloves
· Safety Goggles
· Laboratory Coats
· Test Tubes
· Beakers
· Pipette
·  Solvents
Nitric Acid
Aqueous Sodium Hydroxide
Barium Chloride or Barium Nitrate

· Solutes
Carbonate Ions
Sulfate Ions
Chloride Ions
Magnesium Ions
Aluminum Ions
Iron (II) Ions
Iron (III) Ions
Copper (II) Ions
Silver Ions
· 
3. SAFETY NOTES: 
Since some of the chemicals in this experiment are highly toxic and pose a danger if used without care, precautions must be taken and no action is to be performed without the permission and approval of the teacher. Also, wear safety goggles, a lab coat, and gloves for optimal protection.

4. PROCEDURE:
Carbonate ions
Put a small amount of the substance in a test tube. Add dilute acid a little at a time and test any gas evolved with lime water.
Sulfate Ions
Put about a 1cm of the solution depth in a test tube and add an equal volume of dilute nitric acid. Then add a few drops of aqueous barium chloride or barium nitrate. 
Chloride Ions
Put about a 1 cm depth of the solution in a test tube and add an equal volume of dilute nitric acid. Now add few drops of aqueous silver nitrate.
Magnesium Ions4

Put about 0.5 cm depth of the solution in a test tube and add few drops of aqueous sodium hydroxide to a depth of about 3 cm and stir  
Aluminum Ions
Put about a 0.5 cm depth of the solution in a test tube and add a few drops of aqueous sodium hydroxide. Next add more aqueous sodium hydroxide to a depth of about 3 cm and stir.
Iron (II) Ions
Put about a 0.5 cm depth of the solution in a test tube and add a few drops of aqueous sodium hydroxide. Next add more aqueous sodium hydroxide to a depth of about 3 cm and stir.
Iron (III) Ions
[bookmark: _GoBack]Put about a 0.5 cm depth of the solution in a test tube and add a few drops of aqueous sodium hydroxide. Next add more aqueous sodium hydroxide to a depth of about 3 cm and stir.
Copper (II) Ions
Put about a 0.5 cm depth of the solution in a test tube and add a few drops of aqueous sodium hydroxide. Next add more aqueous sodium hydroxide to a depth of about 3 cm and stir.
Silver Ions
Put about a 0.5 cm depth of the solution in a test tube and add a few drops of aqueous sodium hydroxide. Next add more aqueous sodium hydroxide to a depth of about 3 cm and stir.









DATA TABLE:
	
	Substance
	Tested in….
	Soluble

	Carbonate ions
	Nitric Acid
	No

	Sulfate ions
	Nitric Acid + Barium Chloride
	No

	Chloride ions
	Nitric Acid
	No

	Magnesium ions
	Sodium Hydroxide
	Yes

	Aluminium ions
	Sodium Hydroxide
	Yes

	Iron (II) ions
	Sodium Hydroxide
	No

	Iron (III) ions
	Sodium Hydroxide
	No

	Copper (II) ions
	Sodium Hydroxide
	No

	Silver (I) ions
	Sodium Hydroxide
	Yes
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CONCLUSION AND EVALUATION:
After viewing all of the above reactions, a conclusion was able to be made which supported the above hypothesis which claims that like substances dissolve in each other due to the similar intermolecular forces.

The experiment can be improved by:
· Adding more solvent and solute in order to get a clearer image of the polarity of the solution.
· Exploring a greater variety of combinations of different substances in order to solidify the hypothesis.

