Background

Chemical reactions produce new substances. Chemical reactions occur when chemical bonds are either formed or broken apart. How can you tell that a chemical reaction has occurred?  Usually one or more of the following things will happen in a chemical reaction: 1) color change, 2) precipitation 3) gas production 4) change in temperature 5) change in property.

 Every chemical reaction involves a change of energy. Some reactions release energy and others absorb energy.  A reaction that releases energy in the form of heat is called an exothermic reaction.  In this type of reaction you will see an increase in temperature as the reaction occurs.  A reaction that absorbs energy is called an endothermic reaction.  In this type of reaction, you see a decrease in temperature as the reaction occurs.

A precipitate is a solid that forms from a solution during a chemical reaction. A compound is a substance made of two or more elements chemically combined.

Materials

safety goggles, test tube, test tube holder, thermometer, pipettes, labeled beaker each  with one of the following solutions;

1) hydrochloric acid (HCl) 

2) sodium carbonate (NaCO3)

 3) sodium hydroxide (NaOH)
4) calcium chloride (CaCl2)

5) copper sulfate (CuSo4)

6) sodium bicarbonate (NaHCO3)

7) acetic acid (CH3COOH)

8) plain water

9) empty cup

Procedure

1) Before picking up the cups with the solutions, put on the safety goggles.
2) Label each test tube by writing the numbers 1-5 on a small piece of tape or glass marker..

3) Pick up your beakers. Label them from 1 to 8.  When they are labeled, fill with 25 ml of each solution.

4) Use 15 drops of each solution to mix the following combinations together. After measuring 15 drops of one solution, use your cup of plain water to wash your pipette and your empty cup as a dump bucket. Be sure to note which test tube is holding which mixture before you go on to the other mixtures.  Record in a data table any changes you observe.  How can you tell that gas has been produced?

Cavity 1- Sol. # 2 and Sol. # 4

Cavity 2- Sol. # 2 and Sol. #5

Cavity 3-Sol. # 3 and Sol. #4

Cavity 4- Sol. # 3 and Sol #5

Cavity 5- Sol.# 1 and Sol # 2

5) Run water in the sink, and dump the solutions in the test tube down the drain. Rinse the test tubes.

6) Hold a thermometer in test tube 6.  Note the temperature of the thermometer.  What are you measuring by doing this step? Place 15 drops of Sol # 6 into the test tube. Note the temperature of the solution and record. Add 15 drops of Sol #7 in the same test tube, Note the temperature and record when the temperature stops changing.

7) After carefully washing off the thermometer, hold the thermometer in a new empty test tube. Note the temperature of the thermometer. Place 15 drops of Sol #1 into the test tube. Note the temperature of the solution and record. Add15 drops of Sol #3 to the test tube. Note the temperature and record the temperature when the temperature stops changing.

8) Run water in the sink as you dump your solutions from the test tube and beakers. Wash and dry all equipment and replace in the proper storage area.

Analysis

1) What signs of a chemical reaction did you obtain in each mixture?

2)  In #6 above, what type of chemical reaction occurred? How could you tell?

3)  In #7 above, what type of chemical reaction occurred? How could you tell?

4) In cavity 1, you mixed solution #2 and solution #4 together.  One of the two products of this reaction is calcium carbonate, CaCO3 and table salt.  Using the chemical formulas given for solution 2 and solution 4 as the reactants, write a balanced equation for this reaction. This is a double replacement reaction (p. 384) and therefore it should have two products. (I already gave you one)

5) In #6 above, you added the reactants, sodium bicarbonate-NaHCO3 (baking soda) plus acetic acid, CH3COOH, (vinegar) to yield sodium acetate, NaCH3COO,  water, H2O, and carbon dioxide, CO2.  Write a balanced equation for this reaction using the chemical formulas given.
