
   LABORATORY
INVESTIGATION

EXPLORING PH:
Hydrogen Ion Concentration, A Critical Life Condition

Everyone has heard of acid rain and some ideas that explain the cause of it.  One cause is related 
to the burning of coal in our electrical power generating plants.  Waste products from the coal combine 
with water in the atmosphere to form acids.  When it rains, water containing the acids collects in 
streams, rivers, lakes, and oceans.  If the acids are strong enough or if their amount is excessive the 
acidity of the body of water also changes.  These changes often have severe consequences for plant and 
animal life in the water.

On a microscopic scale, the chemical reactions associated with the life of the cell constantly 
change the environmental conditions within and around the cell.  For example, carbon dioxide released 
during the process of cellular respiration combines with water both inside and outside the cell to form 
carbonic acid.  When not controlled, the production of this acid changes the acidity of the cell’s 
environment and effects essential chemical reactions.

What is an acid?  Chemists have learned that acid substances contain an excess of hydrogen ions 
( H+) over hydroxide ions (OH-).  In addition to acids containing an excess of hydrogen ions,  acids 
donate hydrogen ions.  Bases, on the other hand, contain an excess of hydroxide ions over hydrogen ions 
and they accept hydrogen ions.  When the concentration of the two ions is equal the solution containing 
them is neutral.

The concentration of hydrogen ions in solution is measured along a numbered scale ranging from 0, 
very acidic, to 14, very basic.  Seven, the scale's midpoint, is neutral.  Values above 7 indicate basic 
conditions.  Values below 7 indicate acidic conditions.  Scale values are unit less and are spoken of as pH 
numbers.
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Information about pH will be important to you throughout this year's study of biology.  You will 
discover, for example, that most biochemical activities essential for life also change pH.  Yet, nearly 
every one of these chemical reactions depends on a fixed pH value that must remain constant.  How is a 
constant internal environment maintained?

In this laboratory investigation you will first investigate the pH of some common biological 
substances.  Next,  you will measure how  water and milk respond to the addition of acid.  Finally, you 
will investigate the buffering action of Rolaids, Tums, and Gaviscon.

Vernier Equipment
pH sensor, LabPro interface

Materials
20 ml. of pH 7 buffer, 20 ml. of 0.1 M HCl, rinsing bottle filled with distilled water, 25 ml. and 50 ml. 
graduated cylinders, 5 - 50 ml. beakers, 20 ml. distilled water,  20 ml. vinegar, 20 ml. orange juice, 20 ml. 
tap water, 20 ml. of 2% milk, 20 ml. of cola, 20 ml. bleach, 20 ml. Tums solution, 20 ml. Gaviscon solution, 
20 ml. Rolaids solution, pipet, 100 ml. of tap water in a 150 ml beaker, biological materials from home

Safety
Wear safety goggles and lab apron.  Tie back long hair and roll up long sleeves. 
The hydrochloric acid solution is caustic and can cause skin burns and clothing destruction.  Keep paper 
toweling under beakers containing these substances.  Wipe up spills immediately and report any spills 
to your teacher.                      

Page - 2 -



       

Procedure - Finding the pH of Biological and Other Substances

1. 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. 

2. 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.  Place the sensor probe in a beaker containing 100 ml of 
tap water.

3. Pour 20 ml. of buffer (pH 7), into a 50 ml. beaker. Remove the the pH sensor from the tap water 
solution and place it 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 has finished the 90 second 
run. The reading should be very close to pH 7.  Report any large variance to your teacher 
otherwise continue to step 4.

4. The Logger Pro software takes a pH reading every two seconds and will do this continuously for 
90 seconds.  After 90 seconds the table and graph will be full and no new readings will be 
displayed.  When you let your data run for the full 90 seconds, the program will stop 
automatically.  Then, to start a new test, click on Collect and Logger Pro will erase the old data 
and start a new  data set.  (You may have a window pop up that gives you a variety of choices.  
Choose “erase last run and continue collecting”.) 

5. Predict the pH of each substance listed in Table 1.  Remember acids taste sour and bases taste 
bitter. 
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6. Measure the pH of each substance listed in Table 1.  Pour 20 ml. of the substance to be tested into 
a clean and dry 50 ml. beaker.  Rinse the pH probe in distilled water using the rinse bottle.  
Place the clean probe into the substance.  Swirl the beaker containing the substance to cause it to 
flow over the tip of the probe.  When the data run is complete record the final value in Table 1.

7. Dump the tested substance.  Wash and dry the beaker.  Rinse the pH probe.  Repeat step 6 for 
each remaining substance.

Procedure - Buffers
Buffer systems often consist of a weak acid and one of its salts.  Together the two substances can 

absorb large numbers of excess hydrogen ions or excess hydroxide ions that enter the solution.  For this 
activity you will be using solutions that may or may not act as buffers.  Complete the following steps 
and then decide which solutions show buffering activity.

1. Pour 20 ml. of distilled water into a clean dry 50 ml. beaker.  Place the pH probe into the 
beaker.  Click on Collect.  Gently swirl the beaker to cause the solution to flow around the 
probe. Wait for the program to run the full 90 seconds.  When the data collection stops, record 
the final pH of the solution in data Table 2.  

2. Add 5 drops of 0.1 M HCl to the distilled water.  Click on Collect, swirl the solution.  When the 
data collection stops, record the final pH of the solution in data Table 2 under the 5 drop column 
of the table.  

3. Add an additional 5 drops of 0.1 M HCl to the distilled water. Click on Collect.   Swirl the 
solution.  When the data collection stops, record the final pH of the solution in data Table 2 
under the 10 drop column of the table.  

4.  Add an additional 5 drops of 0.1 M HCl to the distilled water. Click on Collect. Swirl the 
solution.  When the data collection stops, record the final pH of the solution in data Table 2 
under the 15 drop column of the table.  

5. Repeat the procedure described above adding 5 additional drops of acid. Measure and record 
the pH under the 20 drop column.

6. Dump the solution wash and dry the beaker.

7. Repeat steps 1 to 5 substituting milk for the distilled water.  Record the pH readings in table 2.
8. Repeat steps 1 to 5 substituting Tums suspension for the distilled water.  Record the pH readings 

in table 2.

9. Repeat steps 1 to 5 substituting Rolaids suspension for the distilled water.  Record the pH 
readings in table 2.

10. Repeat steps 1 to 5 substituting Gaviscon suspension for the distilled water.  Record the pH 
readings in table 2.

11. Rinse the pH sensor.  Place it back into the storage container.  Wipe down your work area with 
paper towels and leave the surface dry.  Return equipment and unused substances to the supply 
counter.  Exit Logger Pro.  Shut down the computer if directed to do so by  your teacher.   
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Analysis

1. Examine the data in table 1.  Plot a bar graph of the data in table 1.  Plot the type of solution on 
the X axis (independent variable) and pH on the Y axis (dependent variable).  Which 
substance is most acidic?  basic?

2. Plot a line graph of the data contained in table 2. Plot the number of drops used on the X axis 
and the pH on the Y axis.  Use a different color code for each solution.

3. Examine the data in table 2  and the graphs of this data.  Did any substance act as a buffer?  
Which one or ones?

4. How  would you determine if there is a limit to the capacity of a buffer to absorb hydrogen ions? 

5. Which of the substances tested might help reduce the symptoms associated with “acid 
stomach”. 

Going Further.

1. Establish an aquarium containing both plants and fish. Measure the pH of the water in the 
aquarium at the same time each day.  Continue the measurements for a month or more.  Report 
on any changes you observe.

2. Establish an aquarium containing both plants and fish.  Place the tank in a window facing the 
sun.  Measure the pH of the water in the aquarium every 15 minutes over a 24 hour period.  
Report on any changes you observe.

3. Collect samples of rain and snow.  Measure the pH of these samples and report your findings. 
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TABLE 1:  BIOLOGICAL  AND COMMON SUBSTANCE pH

Other
Bleach

Diet Coke
Cola (Coke)

Water
Tap Water

Milk
Orange Juice

Vinegar
pH MeasuredpH PredictedBiological Substance

TABLE 2:  BUFFERING ACTION BY ANTACIDS

pH After Adding Drops of Acid

Rolaids
Tums

Gaviscon
Milk

Distilled 
Water

20 Drops15 Drops10 Drops5 Drops0 DropsSubstance
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