Background

All liquids can be described by their acidity. Liquids with high acidity and many free 

hydrogen ions (H+) are called acids. Acids are used for a wide range of purpose such 
as catalyzing reactions, preserving foods, and conducting energy in batteries.

Liquids with low acidity and very fewfree hydrogen ions, or many free hydroxide 

ions (OH-), are called bases. These substances are very useful as soaps and other 

cleaning agents. Foods that are acidic (like lemons) taste sour, and things that are basic (like soap or some medicines) taste b itter and feel slippery. It’s dangerous to taste and touch many liquids, though, so we need a better way to judge the acidity of different liquids. 

Scientists safely measure acidity by measuring pH values. The pH scale measures how many 
free hydrogen ions are present in a liquid, but the measurement is somewhat counterintuitive: the lower the pH, the greater the concentration of free hydrogen ions, and the higher the pH, the lower the concentration. 
Acids have low pH measurements, from 0 to less than 7. 

Neutral liquids have pH measurements of 7. Bases have high pH measurements, from more than 7 to 14. 

The pH scale helps researchers measure both very large and very small acidity differences between fluids. Battery acid and drain cleaner have very different pH values. On the other hand, oceans, rivers, and lakes have small pH differences. Earth scientists measure these small pH differences to learn about aquatic organisms and their environments. 
Solutions: citric acid, tap water, distilled water, sea water, seltzer water, bleach

Procedure

1) Label your test tubes with the names of the household acids and bases that your 
teacher has provided for this experiment. There should be a different tube for each fluid.
2) Label four more test tubes: distilled water, seawater, tap water, seltzer water. Place all the labeled tubes in the rack.

3) Make a data table showing names of solutions, predicted acidity, color, actual acidity, pH
4) Use the appropriate pipette to transfer a few milliliters of each of the household acids and bases into their respective test tubes (about 10 ml). Add your water types to their labeled tubes. Be sure to follow the labels. Don’t add more than one type of fluid to any test tube. Be sure not to share pipettes among different solutions…wash with water between pipetting. 

5) At your lab bench, add a few drops of pH indicator, cabbage juice, to the fluids in each test tube. Gently swirl the tube to mix it if necessary. You should see each fluid turn a color. (The pH indicator will stain your clothes and notebooks, so be careful!)
6) Write down the color of each solution in the “color” column of your data table. Compare the test tubes in front of the white paper if you have trouble telling different colors apart.  

7) Use the chart with the pH paper to assign a pH value to your solution. (use the original solution to place pH strips in)

Questions/Analysis

1. Which fluid was most acidic?

2. Which was least acidic?

3. What was the pH of seawater?

4. What was the pH of tap water?

5. What was the pH of distilled water?

6. What was the pH of seltzer water?

7. What household fluid did you test whose pH was most similar to seltzer water?  Describe any other similarities between these two fluids.

8. Is seawater more like lemons or bleach? Explain why you think so.

9. Tap water is usually made from river or underground water. What pH range do you think aquatic organisms living in the sea or in rivers are used to?

10. Do you think a goldfish could live in seltzer water? Why or why not?

