
   LABORATORY
INVESTIGATION

pH an Environmental Limiting Factor
Recall from your earlier work that pH is a measure of the hydrogen ion concentration of an 

aqueous substance.  The pH scale ranges from 0 to 14.  On the pH scale 7 is neutral, below 7 is acid, and 
above 7 is alkaline or basic.

In this investigation, we will explore the limiting nature of pH and attempt to discover the 
range of pH found in soils, bodies of water, drinking water and in rainfall.  Limiting factors restrict the 
growth of organisms and serve as population checks. For example, fish usually do well in bodies of 
water with stable pH values between 6.7 to 8.6. Within the 6.7 to 8.6 range the pH has no effect on 
their life processes.  Outside this range fish are less successful and beyond the range of pH 5 to 9 only a 
few highly adapted species live.

The pH of a body of water often depends on its age and on the soils in its surrounding drainage 
basin.  Young lakes tend to be nutrient poor (oligotrophic) and alkaline.  As a lake ages it collects 
nutrients and builds up extensive vegetation.  It then becomes less alkaline as decaying plant material 
releases carbon dioxide into the water. Lakes of this type are said to be eutrophic in character.

Soils alter the pH of water that drains from it.  Alkaline soils, those derived from limestone 
and dolomite add ions to the water that raises the pH.  Acid soils, those derived from igneous rock 
contribute ions that lower the pH of the water.  To predict the pH of a stream or lake check the 
surrounding geology of the region.

Natural bodies of water generally have pH values between 6.8 to 8.5.  Values beyond this range 
are unusual and when found suspect pollution unless some natural cause is known.

Soil pH limits the availability of minerals needed by the plants growing in the soil.  In some 
soils the minerals needed by the plant are present but because of an inadequate pH the plant suffers 
from mineral deficiency . Agricultural plants such as corn, oats, barley and soy beans have a pH 
optimum of 6.8.  Some acid loving plants such as rhododendrons and azaleas thrive in soils with a pH of 
4 to 5. Plants also modify the pH of the soil in which they grow.  Plant debris builds up under the plant 
and finally returns to the soil as decomposers complete their work.

Think of this laboratory as open ended and long running. Investigate the pH of any soil or water 
that interests you.  Try to obtain soil and water from outside the region where you live.  Follow the pH 
of soil and water seasonally and daily.  Look for pH shifts caused by man and by organisms living in the 
soil and water.  Each following activity is only intended to get you started.   They should motivate you 
to conduct further studies and to teach you the proper collection and analysis techniques.

Vernier Equipment
pH sensor, LabPro interface

Materials
Rinse bottle with distilled water, zip lock bags, pint jars with lids, decigram or centigram balance, 
centrifuge or filter paper, funnel and ring stand; hand trowel or spade, rain gauge, beaker

Safety
Wear safety goggles and  lab apron.  Tie back long hair and roll up long, loose sleeves  Do not bring 
water into the laboratory from a suspected or known polluted source.
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Procedure - Lakes, ponds and streams
1. Collect a water sample from the source in a clean pint jar on the day of the test.  Cap the jar and 

store in a cool place until the test is completed.   If the test cannot be completed on the same day 
store the water sample in a refrigerator.

2. Double click on the Logger Pro desk top icon to load the software program.  The experiment is set 
up automatically and the computer screen displays a data table and graph.  The data table has 
two columns one labeled time and the other labeled pH.  The Y axis of the graph is labeled pH 
and the X axis is labeled time. 

3. Remove the storage bottle from the pH sensor by turning the bottle cap counterclockwise until it 
is free from the container.  Slide the cap from the probe and replace is on the bottle.  Set the 
bottle aside where it will not be spilled. Rinse the sensor probe with distilled water.

4. Pour 50 ml. of buffer (pH 7), into a 250 ml. beaker.  Place the pH sensor into the buffer solution. 
Single click on the Collect button.  Gently swirl the beaker to cause the buffer to flow around the 
probe.  Data will begin to appear in the table and graph. Read the pH of the buffer when the 
computer reading stabilizes.  The reading should be very close to pH 7.  Report any large 
variance to your teacher otherwise continue to step 5.

5. The Logger Pro software takes a pH reading every two seconds and will do this continuously for 
120 seconds.  After 120 seconds the table and graph will be full and no new readings will be 
displayed.  Click on Stop after you finish each test.  Then, to start a new test, click on Collect 
and Logger Pro will erase the old data and start a new  data set. 

6. Record the pH of the buffer solution in Table 1.   Rinse the probe in a beaker of tap water.  
Record the pH of the tap water in Table 1.  Place the probe in the water sample you collected 
and record the pH of the sample in Table 1.

7. Return the probe to the storage bottle and close the experiment.

8. Continue to collect and test water samples from various sources.

9. Compare the pH of water taken from lakes, ponds and streams.   Compare the pH of 
oligotrophic and eutrophic lakes.

10. Follow the pH of the same lake, pond or stream over several months.  Try to collect water 
weekly or biweekly and at approximately the same time of the day.

Procedure - Acid Rain 
1. Collect samples of rain and snowfall over an extended period from a fixed location.   It is best to 

measure the rainfall with a rain gauge and then to transfer the water into a clean pint jar.  
Snow can be transferred directly into the jar.  Snow should be allowed to melt at room 
temperature.  Do not heat the snow to melt it.  Refrigerate the sample if it cannot be tested on 
the same day that it is collected.

2. Record the amount of rainfall in Table 2.   If known, record the direction of the storm that 
produced the rain.   Measure the pH of the rain or snowfall using the procedure described above.   
Record the pH measurement in Table 2.

3. Collect rainfall from different areas of your city or from different regions away from your home 
if you live in a rural area.
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Procedure - pH photosynthesis and respiration 
1. Collect and test water samples from a pond or lake.  Samples should be collected every 2 to 3 

hours for a day or more.  Select a pond or lake that is rich in vegetation.  Try to select a day for 
testing when the forecast is for bright sun and warm temperatures.  Refrigerate the samples if 
they cannot be tested on the same day they are collected.

2. Record the pH, time of day, and sky condition in Table 3.

3. Repeat the procedure described above but select a cloudy and cool day to make your collections 
and measurements.

Procedure - Drinking water
1. Collect and test samples of water that you drink.  Follow the directions for pH testing described 

in the lake, pond and stream procedure.  Record the pH of the drinking water in Table 4.

2. Compare the pH of untreated well water and treated city drinking water obtained from rivers 
and reservoirs.

Procedure - Soils and pH 

1. Collect soil samples from several ecosystems.  Possible soil sources include; lawns, gardens,  
fields, pine forests, deciduous forests, grasslands, wet lands, and deserts.

2. Use a spade to cut a V shaped section of soil and then remove from the section a one inch slice 
(See Figure1).  Place the slice of soil in a zip lock bag for temporary storage. 

3. Bring the soil to the laboratory and crumble the slice of soil into an aluminum pie tin. Allow 
the soil to air dry over one or two days.

4. After the soil is dry remove any plant matter and pebbles.  Grind the soil to reduce it to a 
powder.

5. Place 25 grams of powdered soil into a pint jar.  Add 50 grams of distilled water  (pH 7) to the 
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jar. Place a cover over the jar and shake the mixture thoroughly. 

6. Allow the soil and water mixture to stand 24 hours.

7. After the mixture has been standing for one day, pour it through a filter or centrifuge a portion 
of it.

8. Measure the pH of the filtrate or supernatant. Record the pH of the soil in Table 5.

9. Continue to collect and test soil samples from various sources.

Analysis
1. Write a report summarizing your investigation of pH and natural bodies of water.

2. Write a report summarizing your investigation of pH and rainfall.

3. Write a report summarizing your investigation of diurnal pH changes.

4. Write a report summarizing your investigation of pH and drinking water.

5. Write a report summarizing your investigation of pH and soils.

Going Further
1. Using the capabilities of your computer and the internet try to exchange lake, pond and stream 

pH information with students from other schools in your region and country.

2. Using the capabilities of your computer and the internet try to exchange acid rain information 
with students from other schools in your region and country.

3. Using the capabilities of your computer and the internet try to exchange drinking water 
information with students from other schools in your region and country.

4. Using the capabilities of your computer and the internet try to exchange soil pH information 
with students from other schools in your region and country.
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 Table 1.  Lake, stream, River and Pond pH Comparisons Table 1.  Lake, stream, River and Pond pH Comparisons Table 1.  Lake, stream, River and Pond pH Comparisons Table 1.  Lake, stream, River and Pond pH Comparisons Table 1.  Lake, stream, River and Pond pH Comparisons
Type Name Date Time Sky pH

Lakes

Streams

Rivers

Ponds
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                        Table 2.  pH of Rainfall                        Table 2.  pH of Rainfall                        Table 2.  pH of Rainfall
Location Date Time Direction Amount pH

                 Table 3. Diurnal pH Changes                 Table 3. Diurnal pH Changes                 Table 3. Diurnal pH Changes
Name Date Time Sky pH

  Table 4.  pH of Drinking Water Sources  Table 4.  pH of Drinking Water Sources
Location Type Date pH

             Table 5.  pH of Soil Samples
Soil Source pH
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