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Background 

Christian Friedrich Schöenbein discovered ozone in 1839 during his tenure as a professor at the University of 

Basel, Switzerland. He used the reactivity of ozone to measure its presence and demonstrate that it is a naturally 

occurring component of the atmosphere. He developed a way to measure ozone in the troposphere using a 

mixture of starch, potassium iodide, and water spread on filter paper. The paper, called Schöenbein paper, 

changes color when ozone is present. Ozone causes iodide to oxidize into iodine (I2). 
 

This test is based on the oxidation capability of ozone. Ozone in the air will oxidize the potassium iodide on the 

test paper to produce iodine. The iodine reacts with starch, staining the paper a shade of purple. The intensity of 

the purple color depends on the amount of ozone present in the air. The darker the color, the more ozone is 

present. 
 

The reaction involved is: 2 KI + O3 + H2O  2 KOH + O2 + I2 
 

Objective(s) 

 to understand that ozone is a gas found in the troposphere and other parts of the atmosphere 

 to demonstrate that Schöenbein paper can be used to detect and quantify the concentration of ozone in 

the atmosphere 

 to explain that Schöenbein works by an oxidation reaction between ozone in the surrounding air and 

potassium iodide 
 

Materials

 250 mL beaker 

 potassium iodide 

 corn starch 

 stirring rod 

 electronic balance 

 weigh boat 

 hot plate 

 filter paper 

 paper plate 

 paintbrush 

 distilled water 

 gloves 

 string 

 

Safety 
 

 

 

 

 

 
 

Procedure – Making the Schöenbein Paper 

1. Add 100 mL of distilled water to the 250 mL beaker. 

2. Use the electronic balance and weigh boat to measure 3.5 g of corn starch. Add the corn starch to the 

beaker. 

3. Heat the mixture and stir it frequently until it gels. It should become thicker and appear somewhat 

translucent. 

4. Remove the beaker from the heat and add 1.5 g of potassium iodide to the gel. Use the stirring rod to 

completely blend the mixture. 

5. Use a pencil to write your name in small letters on the perimeter of a piece of filter paper. Do NOT use 

pen! 

6. Lay the filter paper on a paper plate and brush a thin layer of the mixture onto both sides using the 

paintbrush. Apply the paste as uniformly as possible. 

7. Place the paper plate with coated filter paper in a drying oven set at a low temperature for 5-10 minutes. 

8. Once dry, remove the Schöenbein paper from the drying oven, and store it in a sealed plastic bag, out of 

direct sunlight. 
 

 

Detecting Ozone 
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Procedure – Using the Schöenbein Paper 

1. Moisten the Schöenbein paper with distilled water. Do NOT use tap water; it must be distilled water. 

2. Hang the Schöenbein paper at a collection site of your choosing, but out of direct sunlight. Make sure 

that it can hang freely, and that it’s securely fastened so it doesn’t blow away. 

3. The Schöenbein paper must be left out to be exposed for approximately 8 hours. 

4. After the eight hour exposure period has elapsed, seal the paper in a plastic bag (or other non-metallic, 

sealable container) until it can be analyzed. 
 

Clean Up 

 trash: weigh boat, paintbrush, gloves, string 

 rinse (no need to dry): beaker, stirring rod 

 everything returned to its original location 

 wash your hands thoroughly 
 

Results & Analysis 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. What change in the test paper, if any, did you observe? (The paper will vary in color depending on the 

amount of the oxidation. The color of the paper may not be uniform.) 

2. Compare your test paper to those of your fellow students. Do all the test papers appear the same? (The 

individual test papers will vary depending on the amount of oxidants at various sites. For example, sites 

near highways will show greater color change due to oxidants from car exhaust and nitrous oxides in 

heavy traffic areas.) 

3. Was the relative humidity for your test day high or low? (The results of individual test papers will vary 

depending on the specific relative humidity of the site. See the reaction in the Background Information 

section. Notice that water is a reactant, so humidity will affect the reaction. Sites near lakes or streams 

may show greater change.) 

4. Why do you think the various test papers did not all appear the same? (Student answers will vary. 

Tropospheric ozone levels vary widely due to the type and number of sources of ozone. Students 

measuring ozone in their home may report little color change of the paper, but if they live on a busy 

street, a measurement near the curb will register greater color change. Humidity and oxidants are present 

in varying levels depending on the time of day, the weather, the season, etc.) 

5. Based on the data you collected, do you think this method is a good way to measure ozone in the 

troposphere? Why or why not? (Some students will point out the difficulty in interpreting the color 

accurately, while others will note the differences in how the paper was produced from group to group. It 

is important to stress that this is a good method for measuring relative amounts of ozone.)  


