Testing pH Lab

Background

A liquid may be an acid, base, or neutral. The degree of acidity or basicity can be measured by using the pH scale. The scale is divided into three areas: Acid (readings below 7), neutral (reading of 7), and basic (readings above 7). Each division either increases or decreases the pH of a substance 10 times. For example, the pH of 5 is ten times more acidic than a pH of 6. Water has a pH of 7 but when it mixes with air the suspended materials will either raise or lower its pH. Acid Rain is an example of this type of reaction. Universal indicator paper changes depending on the pH of the solution being tested.  Many substances around your home are acids with a low pH.  Others are bases and have a high pH.  

Purpose

To determine the pH of some common solutions
Materials

- 50 ml beaker (#)


- tweezers



- Various common solutions

- pH indicator paper and chart

Procedure

1) Obtain a test tube rack containing several test tubes of various common solutions.
2) Before testing each known solution, hypothesize about the pH of each of the known solutions.  Use your previous knowledge of the solutions and knowledge of pH to create your hypothesis.  Record your hypothesis in Table 1. (You will have to create a table with the appropriate number of rows.  Use the column headings shown in Table 1 below)
Table 1
	Solution
	Hypothesis of pH
	pH 
	Acid
	Base
	Neutral
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3) Dip the tip of a strip of pH indicator paper into each beaker to test the pH of each known solution as shown in the diagram to the right. Use a different strip of pH indicator paper for each solution.

Caution:  Do not come in contact with any of the solutions.  If contact is made, wash immediately with water and inform your teacher.
4) Use the color scale on the indicator paper package to estimate the pH of each solution.  If the color does not match any color on the indicator package exactly, estimate the pH (ex: 8.3 or 5.6).  Record the pH of the known solutions in Table 1.

5) Once the pH has been recorded, determine if each solution was an acid, a base, or neutral.  Check the appropriate column.
6) Once all the solutions have been tested, create a pH scale similar to the one below with the known solutions.  The pH scale ranges from 0 (very acidic) to 14 (very basic), with 7 (neutral) in the center.  Place the names of the solutions on the pH scale according to your results.
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7) Extension Use red cabbage juice as a pH indicator to test the solutions that you tested earlier.  See your teacher for details on this procedure.

Discussion

1) Was the pH of any of the solutions significantly different than what you hypothesized?  Explain

2) What is the pH range of the solutions you tested?  Are any of the solutions very acidic or very basic?

3) What does pH measure?

4) Compare the hydrogen ion concentration in vinegar to window cleaner.

5) Is pH an absolute or a relative measure?  Explain

6) Word Origins. The p in pH stands for the German word Potenz, which means “power” or “potential”.  The H represents the hydrogen ions (H+).  How are these related to the definition of pH?
7) Describe the relationship between the hydrogen ions (H+) and pH.  How is pH related to a solution’s acidity?

8) Do you notice anything about the solutions on the pH scale, their pH, and their location on the pH scale?

9) Extension  (only do this question if extension was done in lab)
Is the red cabbage juice as accurate as the pH indicator paper?  Explain.
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