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Reaction Rate Lab

Alka-Seltzer tablets fizz when they are placed in water. When the tablet starts dissolving, a chemical reaction occurs that releases carbon dioxide gas. Can you make Alka-Seltzer fizz faster or slower by changing the temperature of the water? Does the temperature of the Alka-Seltzer have an effect on the reaction rate?  How big of a difference in the rate of a chemical reaction can temperature make? What about surface area?  How does surface area affect the rate of a chemical reaction?
Objective
The goal of this lab is to measure the effects of temperature and surface area on the rate of a chemical reaction and then determine a method to control the chemical reaction.

Introduction
When you drop Alka-Seltzer in water, it makes lots of bubbles. These bubbles are carbon dioxide gas (CO2), which is produced by a chemical reaction that occurs when the tablets dissolve in water.

The main ingredients of Alka-Seltzer tablets are aspirin, citric acid, and sodium bicarbonate (NaHCO3). When sodium bicarbonate dissolves in water, it splits apart into sodium (Na+) and bicarbonate (HCO3−) ions. The bicarbonate reacts with hydrogen ions (H+) from the citric acid to form carbon dioxide and water. The reaction is described by the following chemical equation: 

	


So how does temperature come into this? In order for the reaction shown above to occur, the bicarbonate ions have to come into contact with the hydrogen ions. Molecules in a solution are in constant motion, and are constantly colliding with one another. The hydrogen and bicarbonate ions must collide at the right angle (Collision Theory) and with enough energy for the reaction to occur. The temperature of a solution is a measure of the average motion (kinetic energy) of the molecules in the solution. The higher the temperature, the faster the molecules are moving. What effect do you think temperature will have on the speed of the bicarbonate reaction? 

Today you will work with a group to design and conduct an experiment in order to control a chemical reaction.

Major Details
Since our project deals with how quickly the Alka-Seltzer dissolves, we need to develop an operational definition for the term dissolve.

Write our class definition here and refer back to it as necessary _________________________

You also need a control to compare with your experimental data.  Write the class control.

Now that we have a control and an operational definition, it is time to develop your experiment.  Please determine whether you will try to speed up or slow down your reaction and determine how many seconds you would like your reaction to take to complete.  For instance, we will slow down our reaction by fifteen seconds.

Now it is time to develop a hypothesis.  Your hypothesis should be written as an if/then statement.  For instance, if we increase the temperature by 10 degrees Celcius, then the reaction will occur five seconds faster.
Hypothesis (written as a statement): ______________________________ 
Materials and Equipment
Each group will have access to the following materials:
· 3 Alka-Seltzer tablets 
· Thermometer 

· Beaker

· Spoon (You may decide to stir the water while the tablet dissolves)
· Ice 

· Stopwatch – On the Chromebook
· Water

· Mortar and pestle

· Hot water

Trial 1:

Your Materials List
Which of the materials will you use to conduct your experiment?  Be specific.  For example, how much water and at what temperature?
Procedure

Write step by step instructions for how you will complete your experiment.
For example:

1. Fill the beaker with water to the 250 mL level. 

2. Measure the temperature of the water, and record it. 

3. Remove the thermometer. 

4. Have one person get ready with the stop watch, while the other person gets ready with half an Alka-Seltzer tablet. Start the stop watch when the tablet hits the water.

5. You'll immediately see bubbles of CO2 streaming out from the tablet. 

6. Stir the water gently and steadily. Use the same stirring method and speed for all of your experimental trials. The tablet will gradually disintegrate. Watch for all of the solid white material from the tablet to disappear. 

7. When the solid material has completely disappeared, and the bubbles have stopped forming, stop the stopwatch. 

8. Record the reaction time. 
Trial 2

Before beginning trial 2, revisit your hypothesis.  Based on the information you gained from trial 1, write a new hypothesis.

Hypothesis (written as a statement): ________________________________________________________________________
Your Materials List


Which of the materials will you use to conduct your experiment?  Be specific.  For example, how much water and at what temperature?
Procedure

Write step by step instructions for how you will complete your experiment.

Trial 3
Before beginning trial 3, revisit your hypothesis.  Based on the information you gained from trials 1 and 2, write a new hypothesis.

Hypothesis (written as a statement): ________________________________________________________________________
Materials and Equipment

Procedure

Conclusion  
1.  Use your data to create a data table.

2.  Create a chart to express your data.
4.  Was your hypothesis correct?  Why or why not?
5.  What are the bubbles made of that form when the Alka-Seltzer tablet hits the water?
