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Purpose:		To study four different types of chemical reactions.

Introduction:	It is not easy to classify all chemical reactions precisely. Nevertheless, most reactions 			can be classified into one of four major categories.

			Synthesis reactions are reactions in which atoms and molecules join together 				directly to produce larger molecules.
Element + Element  Compound
Ie.         2Na  +  Cl2    2NaCl
         S  +  O2    SO2
OR
Compound + Compound   Larger compound
Ie.       SO3  +  H2O    H2SO4

			Decomposition reactions are just the opposite of synthesis reactions. A larger compound 
			breaks down into elements or smaller compounds.
Large Compound    Small compound + Small compound

Ie.           H2CO3   H2O  +  CO2
OR
Compound    Element + Element
Ie.                  Ag2O    Ag  +  O2
			
			Single displacement reactions involve a change in partners. One element replaces another 
			element from a compound.
X  +  YZ    Y  +  XZ
Ie.     Cu  +  AgNO3    Ag  +  CuNO3
OR 
X  +  YZ    Z  +  YX

Ie.       Cl2  +  CaBr2    Br2  +  CaCl2  

			Double displacement reactions involve a joint exchange of partners, as in the 				precipitation of silver chloride when solutions of silver nitrate and sodium chloride 				are mixed.
WX  +  YZ    YX  +  WZ

Ie.     AgNO3(aq)  +  NaCl(aq)    AgCl(s)  +  NaNO3(aq)

			In this experiment, you will study six different chemical reactions. You will identify 				some of the products and then classify each reaction as one of the four types.




Part A:

Place a small amount of copper (II) sulphate pentahydrate crystals in a 	clean, dry test tube and heat until no further change is observed.

	1.	What do you observe forming on the upper part of the test tube? What is this substance?



	2.	What do you observe in the bottom of the test tube?



3. There are two products of this reaction. Write the chemical equation for the reaction and   
	balance it.



	4. 	What type of chemical reaction is illustrated in this reaction?

		


Part B:

Using crucible tongs, hold a piece of magnesium ribbon in a burner flame. 	Remove the ribbon and examine it.

	1.	What do you observe?



	2.	Magnesium is one of two reactants. What is the second “invisible” reactant?



	3.	Write the chemical equation and balance.




	4.	What type of chemical reaction is illustrated?


	


Part C:

Place a very small amount of zinc in a test tube. Add enough hydrochloric acid to cover the zinc. NOTE: The bigger the piece of zinc you use, the less you will see.

	1.	What do you observe?



	2. 	Write the chemical equation and balance.





	3.	What type of reaction is illustrated?


	


Part D:

Place a clean iron nail in a test tube and cover it with a solution of copper (II) sulphate. Set the test tube aside and move on to PART E. When you have finished Part E, answer the following questions. 

	1.	Describe the changes in the appearance of the nail.

			
			

	2.	Describe the changes in the appearance of the copper (II) sulphate solution. If there is no change, leave it for a few minutes longer.



	3.	Write the chemical equation and balance.




	4.	What type of reaction is illustrated?




Part E: 

Fill a test tube a quarter full with hydrogen peroxide. Add the size of a small pea of manganese (IV) oxide to the test tube.

	1.	Describe what you observe.

	
	


	2.	The purpose of the manganese (IV) oxide is to speed up the reaction. It is not included in the chemical equation because it is not actually reacted but remains in the test tube unchanged. What are substances called that speed up chemical reactions?





3. 		This reaction involves ONE reactant. Two products are formed; water is one of the products of this reaction. The other product is either hydrogen gas or oxygen gas. One way to determine which gas is formed is to test the gas. Do you recall from last year what the test for hydrogen and the test for oxygen looks like? If so, describe it. If you don’t know the answer to this question I will demonstrate it later in class.





4. Another way to determine which gas is formed is to write the unbalanced equation for both possible reactions and then try to balance them both. The one that is correct you will be able to balance; the incorrect one you will not be able to balance.  Create the equations for both possibilities and then try to balance them both. Which one is correct? Remember: DO NOT include manganese (IV) oxide in your equations and there is only one reactant but two products.







	5.	What type of reaction is illustrated?




Part F: 

Place one full dropper of sodium sulphate solution in a test tube. Add one full dropper of barium chloride solution.

	1.	What do you observe?



	2.	If one of the products is a solution of sodium chloride, what is the other 	product?



	3.	Write the chemical equation and balance.



	4.	What type of reaction is illustrated?
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