Measuring pH
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Inquiry: How can an everyday substance be used to determine if a substance is an acid or a base?

Introduction: The chemistry of a substance makes the substance either an acid or a base. Acids are compounds
that are chemically bound with hydrogen (H). The hydrochloric acid in your stomach is an example of an acid.

Bases are compounds that contain a combination of oxygen and hydrogen, called a hydroxyl (OH).Ammonia 1s
an example of a strong base.

The common red cabbage contains a substance called anthocyanin that you can use as an indicator. An indicator
changes color when an acid or a base is present. It “indicates” if the substance tested is an acid or a base. In this
Jab, you will use an anthocyanin solution to create a simple pH scale. What chemical properties do you think

anthocyanin has that enables it to be used as an indicator? At neutral pH, anthocyanin is a deep purple-blue. The

strength of an acid or a base can be detcrmined by the degree of color change observed in the anthocyanin
mdicator.

Objectives: (1) prepare a pH indicator, (2) observe indicator color changes at various pH’s, (3) classify
substances as either acids or bases, (4) verify results with hydrion paper and evaluate the effectiveness of
anthocyanin as a pH indicator.

Prelab Activities

Concepts: Review sections in your text that describe the properties of acids and bases. Consider which food

substances that you are familiar with might be acids or bases. Weak acids in foods tend to be sour-tasting. Bases,
on the other hand, often taste bitter.

Acids and bases can be arranged on a pH scale according to their strengths. The pH scale runs from 0 to 14.
Acidic substances fall in the 0.1 to 6.9 part of the scale. The lower the number, the stronger the acid. Basic
substances fall in the 7.1 to 14 part of the scale. The higher the number, the stronger the base. Water, which is
neutral—neither acidic nor basic—has the number 7.0 at the center of the pH scale. An approximate pH-scale

number may be assigned to the substances you test based on the degree of color change each substance causes in
the indicator as compared to other substances.

Tech talk: Be sure you understand the meaning and use of the following words before proceeding with the lab:
1. indicator

2. pHscale

3. acid

4. base

Materials (per lab group)

A. To make the indicator B. To establish the pH scale using known solutions
Red Cabbage 5 test tubes
Water test tube rack
2 large beakers labels and pencil for labeling test tubes
Hotplate pipettes &/or droppers
Strainer graduated cylinder

Stock solution of pH 2, 4, 6, 8 and 10
data sheet to record results
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5 test tubes test tubes containing household items
test tube rack hydrion paper

labels and pencil for labeling test tubes

pipette

graduated cylinder

samples of 5 household items

** suggested household items for testing: ammonia, lemon juice, vinegar, milk of magnesia, milk, water, raw
egg white, banana, ammonia, baking soda solution.
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Procedure

Making the indicator solution

Cut the cabbage into small pieces.

Place the pieces in a beaker and add just enough water to cover. Place the beaker on the hot plate and
boil the cabbage for 5 minutes. Allow the beaker to cool for 10 minutes or until cool.

Strain the cabbage over another beaker. The purple liquid in the second beaker is the anthocyanin, or
indicator solution.

Establish a pH scale using known solutions

Label 5 test tubes as follows: pH 2, pH 4, pH 6, pH 8, pH 10.

Measure 3 ml of each known solution and place it in the appropriate test tube. Be sure to use a clean
pipette for each known solution, or else you will contaminate it.

Using a clean dropper, place one dropper-full of the indicator solution into each test tube. Record the
final color of each solution. You have now created your pH “meter”

Testing the pH of household items

Label five test tubes with the names of the household items you will test.

Using a clean pipette for each, place 3ml of each item in the appropriate test tube.

Using the dropper, place three drops of anthocyanin solution into each of the test tubes. If you do not
see a color change, you may need to add more indicator solution.

Record the color change on your data sheet.

Verifying the pH of the household items
Take a piece of hydrion paper and dip the tip of it into one of the household items.

Use the key provided on the box/bottle of hydrion paper to determine the actual pH of the household
item.

Record the pH on your data sheet.
Determine the accuracy of the anthocyanin solution as a pH indicator.

Clean Up

Wash out the ten test tubes and hang them upside down on the test tube rack to dry.
Leave all the stock solutions for the next class.

Be sure to answer all of the questions on your data sheet.




[image: image3.png]Measuring pH Lab
Data Sheet

Pre-Lab Questions
1. What is an acid?
Give an example of a food that is acidic.
2. What is a base?
Give an example of a food that is basic.
3. What is the name of the pigment found in red cabbage that can be used as a pH indicator?

Data: Part B

pH2 pH4 pH 6 pH8 pH 10

Color

Data: Part C and Part D
Household
Items

Color

Approximate
pH

Actual
pH

Post Lab Questions
1. From the results of your test, INFER which substance was the strongest acid.

2. Ofthe substances tested, INFER the strongest base.

3. INFER the natural pH of a head of red cabbage.

4. A bush called the hydrangea has flowers that contain anthocyanin. A single plant may produce
flowers that are pink, purple, or blue, depending on environmental conditions. HYPOTHESIZE
what conditions may produce pink flowers.

5. Lye has the chemical formula NaOH. HYPOTHESIZE whether lye is an acid or a base.

DEDUCE what kind of substance you would use to neutralize lye.





