Chemistry Lab: Chemical Changes and Equations
Introduction:

A chemical equation represents a chemical reaction and indicates what the substances are that react (reactants) and are formed (products). Because of the conservation of mass in chemical reactions, equations are only correct if they are balanced correctly. A balanced equation shows that the total number of atoms of each element is the same on both the reactant side and product side of the equation. Equations are balanced by adjusting the coefficients in front of the formulas or symbols. For example, the correct equation that represents the decomposition of water into hydrogen and oxygen is

2 H2O (  2 H2  + O2 

In this experiment you will investigate several reactions of each type. You will not be told what the product(s) is(are) so you will have to try to recognize the pattern of one of the four types of reactions we’ve discussed. In order to write the correct formulas, you will have to make use of what you have learned about oxidation states, polyatomic ions and how to choose the correct subscripts when you are writing a formula. Only after  you’ve correctly identified all of the reactants and the products and written their formulas correctly can you balance the equation. Remember that equations can only be balanced by changing coefficients.

Objective: Observe some chemical reactions. Predict the products of the reactions. Write and balance the equations for the reactions that you observe.

Materials: crucible and lid, ring stand and ring, burner, test tube and clamp, stopper with glass tube, well plate

Procedure:

Part 1 Synthesis

1 Obtain a crucible and lid. Heat for 3 min and cool for 2 min. Mass crucible and lid.

2 Obtain some Mg ribbon. Coil it loosely so that it fits in the crucible. Cover the crucible and begin heating gently for a minute, then more intensely. 

3 After a few minutes of strong heat adjust the lid so that a little air can get into the crucible. If the reaction has already occurred, remove the lid. If the reaction has not occurred or is happening, keep the lid ajar until it appears the reaction is done, then remove the lid and heat strongly until no more change occurs.

4 Cool the crucible for 2 min, then mass the crucible, contents and lid. Let the crucible cool to room temperature (10 min or more) and add a few drops of water to the contents. Do you note any familiar odor?

Part 2 Decomposition:

1 Add a teaspoon of copper (II) carbonate to a large test tube. Find a one holed stopper that fits the test tube. Obtain some glass tubing, cut a piece about 12 in long. Polish both ends so they aren’t sharp. Using your burner, bend the tubing  so that it makes an angle of about 120o.

2 Put the tubing into the stopper and put the stopper on the test tube. Clamp the large test tube to a ring stand so that it makes a 45o angle with the horizontal. 

3 Obtain a medium sized test tube and fill it 2/3 full with lime water.

4 Start heating the copper (II) carbonate in the large test tube strongly. Notice any changes that occur in the solid. Allow the gas that is given off to bubble through the lime water. What happens to the lime water? What kind of gas is being released? What is left in the test tube? How could you test your guess?

Part 3 Single Displacement

1 Obtain a medium sized test tube and fill it ¼ full with some HCL solution. Add a sample of Mg to the HCl and make observations. Collect any gas generated and test for flammability with a burning wooden splint. What kind of gas is being generated?

Part 4 Double Displacement

1 Obtain a well plate. Combine the following solutions in separate wells

A Well 1   
 BaCl2     +     CuSO4
B Well 2
 CuSO4   +     Na2CO3
C Well 3
Pb(NO3)2 +  K2CrO4
Part 5 Combustion 

1 Obtain a small evaporating dish, a 600 ml beaker and a watch glass.

2 Put the small evaporating dish in a 600 ml beaker.

3 Add about 10 drops of isopropanol, C3H7OH to the small evaporating dish.

4 Light a match and drop it into the beaker so it falls into the dish. Cover the beaker with the watch glass.

4 As the isopropanol burns, observe the condensation of water on the sides of the beaker.
Data and Observations:

Part 1 Heating Mg

Observations:

Reactants:

Products: 

Balanced Equation (with state symbols):

Part 2 Decomposition of Copper (II) carbonate

Observations:

Reactants:

Products: 

Balanced equation with state symbols:
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Part 5 Combustion
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Balanced equations with state symbols:

Conclusions:

1. What are some of the observable changes that are evidence that a chemical reaction has taken place?

2. Sodium reacts with water and a flammable gas is generated.

A What type of reaction is taking place between the water and sodium? Justify your guess.

B  What are the products? Write the balanced equation.

3. Calcium chloride reacts with silver nitrate. A precipitate is formed.

A What type of reaction is taking place between the two compounds? Justify your guess.

B What are the products? One of the products is insoluble in water. Which one is the precipitate? ( Hint: look for solubility rules in your text or consult the Handbook of Chem and Phys.)

4. In the reaction of Magnesium with oxygen gas, a considerable amount of heat was released. This is called an exothermic reaction. 

A) Compare the amount of energy stored in the reactants to the energy stored in the product.

B) Re-write the reaction with +energy on the correct side of the equation.

4. In the decomposition of copper carbonate reaction gas, energy was absorbed during the reaction.. This is called an endothermic reaction. 

C) Compare the amount of energy stored in the reactant to the energy stored in the products.

D) Re-write the reaction with +energy on the correct side of the equation.

