Chemistry

Periodicity Lab

Investigating Periodic Trends

Introduction:  In this lab, you will conduct an exploration of some chemical properties of a few elements and examine the regularities in these properties.  The properties observed for the elements will be used to predict the properties of other elements.

Safety:  Wear protective goggles and aprons in this investigation.  Avoid skin contact with solids and solutions.  Care must be taken to use the Bunsen burner correctly.  Wash your hands before leaving the laboratory.

Procedure:  Prepare data charts to record observations for the teacher demonstration and for your own activity in Parts I and II.

Part I (Teacher Demonstration)

Your teacher will add a universal indicator to each of three beakers.  One piece of a different metal, Li, Na, or K, will be added to each beaker.  Record all observations, including a comparison of the relative speeds of these reactions.  The formulas for the hydroxides of the elements formed are LiOH, NaOH, and KOH.

Part II

(Caution:  Use a safety shield and handle metals and the solutions formed with care.)

1. Place 1 mL of distilled water and 2 drops of universal indicator in each of five test tubes.  Label these tubes 1 to 6.  1, 2, 3, 5, and 6.  For reaction 4, place 1 mL of distilled H2O and 2 drops of universal indicator in your smallest beaker.

2. a)  To Tubes 1, 2, and 3 add small amounts of calcium, magnesium, and aluminum (one metal to each tube).  Record observations immediately and again after 3 minutes.

b)  (Caution:  Be sure that no flammable materials are present.)  Heat (gently, in a low flame) any tube in which a reaction has not occurred after 3 minutes.  Note any reaction that occurs at this higher temperature.  The formulas for possible hydroxides formed are Ca(OH)2, Mg(OH)2, and Al(OH)3.

3. Use a drinking straw to blow into the solution in Beaker 4.  (Your breath contains CO2, among other gases.)  Record the color of the resulting solution.  For our purposes, the formula for the product of the reaction of CO2 with water may be written as CO(OH)2.

4. (Caution:  Avoid contact of skin with these solutions.)  Add two drops of SO2(OH)2 to Tube 5 and two drops of PO(OH)3 to Tube 6.  Note the color of each solution.

5. Dispose of the mixtures in the test tubes as directed by your teacher.

6. Wash hands thoroughly before leaving the laboratory.

Post Lab Questions:
7. Universal indicator turns the following colors depending on the nature of the solution (see table at right.)

      Using this table, list the formulas of the acidic OH compounds and the formulas of the basic OH compounds which you examined.

8. Where, on the periodic table, are the elements found that form basic OH compounds?  What kind of elements are these?

9. Where, on the periodic table, are the elements found that form acidic OH compounds?  What kind of elements are these?

10. Assuming that the results of this investigation are found in other horizontal rows (periods) of the periodic table, describe the trend in the acid-base nature of OH compounds as one moves across a horizontal row in the table.

11. a)  What similarities did you observe in the reactivity toward water of the three elements in the first group (vertical row) of the table?

b)  What is the trend, from top to bottom, in the reactivity of these elements with water?

12. Compare the reactivities of sodium, magnesium, and aluminum with water.  What is the trend in the ability of these first three elements in Period 3 to react with water?

Conclusion

Summarize the patterns you observed in this activity both down a group and across a period in the periodic table.




Data Analysis

Universal Indicator Colors

	Red
	Highly acidic (pH 
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 3)



	Orange-Yellow


	Mildly acidic (pH 4 - 5)



	Green
	Neutral (pH7)



	Blue-Green to Blue


	Mildly basic (pH 8 - 9)

	Violet
	Highly basic (pH 
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Implications and Applications
13. One definition of an acid is a substance that produces hydrogen ions in aqueous solution.  To emphasize this property, formulas of acids are often written with the hydrogen atoms first.  Using this convention, rewrite the formulas of each OH compound that tested acidic in solution.

14. Why does knowing that phosphoric acid is H3PO4 help you to write the formula for arsenic acid? What is the formula for arsenic acid?
15. When barium is burned to form an oxide and this oxide is dissolved in water, the OH compound of barium forms.  Will the solution be acidic or basic?  What is the formula of this compound?

16. Carbonated beverages and soda water contain CO2 and water.  What would be the color of universal indicator in soda water?
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