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Household Acids and Bases

1.
The student pages with complete instructions for data collection using LEGO MINDSTORMS NXT can be found on the CD that accompanies this book. See Appendix A for more information.
2.
Red cabbage juice solution can be prepared by boiling red cabbage in water. Allow the solution to cool before use.

3.
The use of 18 ( 150 mm test tubes is suggested.

4.
Suggested solution concentrations:


1% Detergent (1 g solid detergent/100 mL) Hazard Code: D—Relatively non-hazardous.


1% Baking Soda (1 g NaHCO3/100 mL) Hazard Code: D—Relatively non-hazardous.


The hazard information reference is: Flinn Scientific, Inc., Chemical & Biological Catalog Reference Manual, 2008, www.flinnsci.com. See Appendix D of this book for more information.

5.
The soda pop should be colorless.

6.
To reduce the amount of litmus paper used, cut strips into 1 cm pieces.

7.
The solutions can be made available to the students in 50 or 100 mL beakers. Three mL portions can be poured into test tubes in Step 3, and pH tests can be made directly in the test tubes.
8.
Be sure to demonstrate the pH Sensor cleaning sequence as you pre-lab the experiment.

9.
The pH Sensor should stand in buffer solution when not in use to keep it from drying out. In this lab we use the term “Temporary Storage Solution” in the student procedure to avoid confusing this storage solution with the “Sensor Storage Solution” in the long-term storage bottle provided by Vernier. 
10.
The “Temporary Storage Solution” used in this experiment is pH 7 buffer solution. It can be purchased through chemical supply companies’ catalogs, for example the Flinn Scientific, Inc., Chemical & Biological Catalog Reference Manual 2008. Further, Vernier Software & Technology sells a package of capsules for preparing buffer solutions of pH 4, 6, 7, and 10 (Order Code PHB). The “Temporary Storage Solution” can also be prepared using recipes found in the CRC, Handbook of Chemistry and Physics.

11.
The “Temporary Storage Solution” can be kept in baby food jars or some similar sealable containers. After your students finish using the pH Sensors, you should return them to the small, plastic, buffer-filled bottles supplied by Vernier. The “Temporary Storage Solution” can be sealed and stored in its container for future use.

SAMPLE RESULTS

	Test Tube
	Solution
	Blue Litmus
	Red Litmus
	Red Cabbage Juice
	pH

	1
	Vinegar
	pink
	pink
	red-pink
	2.5

	2
	Lemon Juice
	pink
	pink
	pink
	2.7

	3
	Soda Pop
	pink
	pink
	pink
	3.5

	4
	Detergent 
	blue
	blue
	blue-green
	9.4

	5
	Baking Soda
	blue
	blue
	blue-green
	8.2


ANSWERS TO QUESTIONS

1.
Vinegar, lemon juice, and soda pop are acidic. These solutions turn blue litmus pink, turn red cabbage juice pink, and they have pH values less than 7.

2.
Detergent and baking soda are basic. These solutions turn red litmus blue; turn red cabbage juice blue, green, or yellow-green; and they have pH values greater than 7.

3.
Red cabbage juice indicator is pink in acids (red-pink in strong acids to blue-pink in weak acids). It is green in basic solution (blue-green in weak bases to yellow-green in strong bases).

4.
Yes. Red cabbage juice indicator can be used to determine the strengths of acids and bases. See the answer to Question 3 above.

5.
Although litmus has a long shelf life and no offensive odor, it only turns pink or blue. Although red cabbage juice turns a large range of colors, it has an unpleasant odor and a short shelf life.
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