Reaction Rate Factors
Chemical Reactions

Purpose:

The student will determine some factors which affect the rate of a chemical reaction.

Background:

The rate of a chemical reaction is dependent upon several factors.  This lab is designed for you to discover some of these factors.  In the lab, an alka-seltzer is mixed with hydrochloric acid (HCl) in a test tube.  Carbon dioxide is one of the products formed, and this is passed through a tube into a bromothymol blue and water mixture.  The carbon dioxide ends up causing the bromothymol blue to turn a yellow color eventually.  The faster it turns to yellow, the quicker the rate of the chemical reaction between the alka-seltzer and HCl.

Materials:

2M hydrochloric acid(HCl)


alka seltzer

bromothymol blue


test tube 
one-hole stopper sized to test tube
test tube holder 

stopwatch 
water

glass bend with tubing



goggles
beaker





Safety:
1. Approved safety glasses must be worn at all times, as the hydrochloric acid and bromothymol blue can cause damage to your eyes.

2. Avoid contact with skin and hydrochloric acid or bromothymol blue.

Procedure Part 1 - observe the following:

1. Put 5 mL of 2M hydrochloric acid into a test tube, and place in a test tube holder.

2. Put 100 mL of water into a beaker.

3. Add 10 drops of bromothymol blue into the water in the beaker.

4. Insert the rubber stopper with the glass bend and tubing into the test tube.

5. Put the tubing into the beaker of bromothymol blue.

6. Remove the stopper on the test tube, drop an alka seltzer into the test tube and immediately replace the stopper.  Time the reaction, starting when you drop the alka seltzer into the test tube until the solution in the beaker turns a clear yellow.  (The time for the color change in the beaker is a reflection of the rate of the chemical reaction in the test tube.)  Record the reaction rate.

7. When the reaction is complete, discard test tube contents into the appropriate container.  Wash and dry your glassware.

Procedure Part 2:
1. Before entering the lab area, write up some hypotheses as to what you think may affect the rate of the reaction in your lab book.  
2. Also in your lab book, write down what you will hold constant for each hypothesis that you test, as well as what you will change, and what you will measure.  

3. Finally, before conducting tests, construct a data table to collect data in for your given hypotheses.

4. Upon completing the lab, make sure to write up your conclusions.

Extension Questions:

1. Why might working in a coal mine where there is a lot of coal dust present a hazard? 

2. Why are low temperatures used in the food industry when storing foods?

3. Explain why concentrated acids are much more dangerous than ones that have been diluted by water.
