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Soil Study

Soil is made up of tiny particles of rock, plant, and animal matter. Soil acidity can be expressed using the pH scale. The pH scale ranges from 0 to 14. Soils with pH above 7 are basic. Soils with pH below 7 are acidic. A soil with a pH of 7 is neither acidic nor basic, but is neutral. The pH and water absorption of soil help to determine which plants will grow well in it. The pH of soil helps to decide which minerals are available for plants. Most plants grow best in soil with a pH of 6.5. Erosion is controlled by how well the soil retains water. In this activity, you will measure the pH of soil and measure how well soil samples absorb water.

OBJECTIVES

In this experiment, you will

· Measure the pH of soil samples.
· Determine the amount of water retained by soil samples.
· Compare soil samples.
MATERIALS

	LabPro or CBL 2 interface
	3 or more jars with lids

	TI graphing calculator
	filter paper

	DataMate program
	2 containers (one with holes in bottom)

	Vernier pH Sensor
	100 mL graduated cylinder

	distilled water
	beaker

	3 or more soil samples
	rinse bottle with distilled water
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PROCEDURE

Part I  Soil pH
1.
Obtain soil samples as directed by your teacher.
a. Write a description of each soil sample in your data table.

b. Put three tablespoons of soil and 100 mL of distilled water into a jar with a lid.

c. Repeat Step b for your other soil samples.

d. Close each jar and shake each one vigorously 50 times.

e. Let the soil samples settle for 5 minutes.

f. Repeat Steps d and e.

2.
Plug the pH Sensor into Channel 1 of the LabPro or CBL 2 interface. Use the link cable to connect the TI graphing calculator to the interface. Firmly press in the cable ends.

3.
Turn on the calculator and start the DATAMATE program. Press [image: image2.png]C CLEAR )



 to reset the program. 

4.
Set up the calculator and interface for the pH Sensor.

a. If the calculator displays PH in CH 1, proceed directly to Step 5. If it does not, continue with this step to set up your sensor manually.

b. Select SETUP from the main screen.

c. Press [image: image3.png]C ENTER )



 to select CH 1. 

d. Select PH from the SELECT SENSOR menu. 

e. Select OK to return to the main screen. The pH reading is now displayed at the top of the main screen.

5.
Remove the pH Sensor from its protective container and store the container safely.

6.
Measure the pH.

a. Rinse the pH Sensor with distilled water.

b. Place the pH Sensor in the liquid part of the soil and water mixture and briefly swirl the mixture. 

c. When the reading stabilizes, record the pH value in your data table.

7.
Repeat Step 6 for each of your other soil samples.

8.
Rinse the pH Sensor with distilled water. Return it to its protective container.

Part II  Water Absorption
9.
Determine water absorption.

a. Place 60 mL (4 tablespoons) of soil on a piece of filter paper.

b. Place the filter paper and soil into a container with holes in the bottom.

c. Have your lab partner hold this container over a container without holes.

d. Pour 100 mL of water through the soil, collecting the water in the bottom container.

e. Let the sample drip for 60 seconds.

f. Use the 100 mL graduated cylinder to measure the amount of water in the bottom container. Record this value in your data table.


10.
Repeat Step 9 for each of you soil samples.

DATA

	Sample
number
	Description
	pH
	Water volume
before (mL)
	Water in bottom
container (mL)
	Water absorbed
(mL)

	1
	
	
	100
	
	

	2
	
	
	100
	
	

	3
	
	
	100
	
	


PROCESSING THE DATA

Part I  Soil pH
1.
Which samples were acidic?

2.
Which samples were basic?

Part II  Water Absorption
3.
Calculate the amount of water absorbed by each soil sample. Do this by subtracting the volume of water in the bottom container from 100 mL. Record your answers in the Data table.

4.
Which samples held the most water?

5.
How does a soil’s ability to hold water relate to soil erosion?

6.
What are the characteristics of a good soil?

EXTENSIONS

1.
Prepare one or more bar graphs from your data.

2.
Test soil samples from your backyard or another environment and compare to your first results. Are the results the same or different? Try to explain why.
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