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FIELD-TESTING FOR OZONE

I. Introduction

This test is based on the oxidation capacity of ozone in the air which will oxidize the potassium iodide on the Schoenbein paper to produce iodine. The iodine reacts with starch and produces a purple color. The exact shade of purple correlates to the amount of ozone present in the air. The two reactions involved are: 

2 KI + O3   +H2O


2KOH  + O2  +I2
I2  + starch


starch turns a shade of purple

II. Materials

Potassium Iodide 




Filter paper



Corn starch


 

Small paint brush
Glass stirring rod




250 mL beaker



Heat-safe glass plate

Full-splash safety glasses

Aprons

Heat source (preferably a hot plate)

Schoenbein Color Scale

Relative Humidity Schoenbein Number Chart

Hot pad for removing the beaker from the heat source plate
Wet-dry bulb psychrometer that uses two non-mercury-filled thermometers

III. Procedure
A. Schoenbien Paper Preparation
1. Place 100 ml of water in a 250-ml beaker then add 5g of corn starch.

2. Heat and stir mixture until it gels. The mixture is gelled when it thickens and becomes somewhat translucent. 
3. Remove the beaker form the heat and add 1g of potassium iodide and stir well. Cool the solution.

4. Lay a piece of filter paper on a glass plate as uniformly as possible. The paper can be exposed for immersing at this point.

5. Allow the paper to dry. Do not set in direct sunlight. A low-temperature drying oven works best. To save time, place the paper on a microwave for one minute.

6. Cut the filter paper into 1-inch-wide strips. To store the strips, place them in a zipper-lock plastic bag or glass jar out of direct sunlight

7. Wash hands thoroughly with soap and scrub under finger nail with a brush after working with the potassium iodide mixture.
B. Testing Procedure        

1. Dip a strip of test paper in distilled water and hang it at a data collection site out of direct sunlight. Make sure the sun can hang freely.
2.  Expose the paper for approximately eight hours. Seal it in an airtight container if the results will not be recorded immediately.

3. To observe and record test results, dip the paper in distilled water observe the color and determine the Schoenbein number using the Schoenbein color scale

4. Determine the relative humidity of the data collection site by using a bulb psychrometer or local weather data.  Round off the relative humidity reading to the nearest 10 percent (Higher relative humidity makes the paper more sensitive to ozone, and a higher Schoenbien Number is observed.  To correct for this, the relative humidity must be determined and figured into the calculation of ozone concentration).  Refer to the Relative Humidity Schoenbien Number Chart.  Along the bottom of the chart, find the point that corresponds to the Schoenbein number that you recorded.  From that point, draw a line upward until it intersects with the curve that corresponds to your relative humidity reading.  To find the ozone concentration in parts per billion, draw a perpendicular line from the Schoenbein number / relative humidity  point of intersection to the left side of the chart.

IV. Observations and Questions
1. What change in the test paper, if any, did you observe? (The color of the paper may not be uniform.  Determine the Schoenbein Number by the color in an area with the most noticeable change.)
2. Compare your test paper to those of other students.  Do all the test papers appear the same? (Individual test papers will vary depending on the amount of oxidants at that site. Be aware that false positive results can occur from nitrous oxides in heavy traffic areas.)
3. Was the relative humidity for your test day high or low? (Individual results will vary depending on the specific relative humidity of the site.)
4. Why do you think the test papers did not all appear the same?
5. Would the parts per billion of ozone be same for a Schoenbein Number of 4 at a relative humidity of 30 percent and 70 percent? (Hint: Refer to the relative Humidty Schoenbein Number Chart.)
6. Based on the data you collected, do you think this method is good way to measure tropospheric ozone? Why or why not?
7. Compare the data with those from a local monitoring station. Also, if possible get information about the wind direction during your study and determine how it affected your measurements. 
GROUND LEVEL OZONE TESTING

Schoenbein Color Scale
This is the color scale that shows the ozone levels.

Schoenbein Number Scale
Use this scale to match the color with a Schoenbein number.
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0              1                 2                3                4                 5                6                7                 8                9                10
	0-3
	Little or no change

	4-6
	Lavender Hue

	7-10
	Blue or Purple


Relative Humidity/Schoenbein Number Chart
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