Discovering Some Periodic Properties

Introduction
The periodic law is one of the greatest accomplishments of the chemical sciences.  This law states that when the elements are arranged in order of increasing atomic number, there is a periodic repetition of their physical and chemical properties. The concept of periodicity reveals the important relationships that exist between all elements and since elements form all the compounds in the universe, the periodic law really shows the relationships among all forms of matter.

The following experiment illustrates a few of the varied kinds of relationships that are derived from the concept of periodicity.  You will make observations of physical and chemical properties to see how these fit into the ideas of periodicity.  Among chemical properties, you will study reactions with components of the air and you will study the reactions of some of the products with hydrochloric acid and universal indicator solution

.  

In this experiment, we are going to observe the reactions of four elements under four conditions.  From these observations, we will draw conclusions as to any trends in these reactions across the periodic table.  The four elements we are going to test are magnesium, calcium, aluminum, and silicon.  The four reactions we will use are as follows:

1. Reaction with atmospheric oxygen

2. Reaction with oxygen at high temperatures

3. Reaction with water

4. Reaction with 3.0 M HCl

5. Reaction with universal indicator solution

Pre-Laboratory Preparation

Construct a data table for your results and experimental observations based on the laboratory introduction and procedure.

Safety Precautions

· Wear goggles

· Tie back loose hair and clothing

· Use caution when burning the samples in the flame; do not look directly at an intense flame

· Do not use large pieces when testing the reaction with water or acid

Materials (per group)

· 1 Bunsen burner with natural gas source

· 1 reaction plate

· 1 crucible tongs

· 1 wash bottle with distilled water

· 1 watch glass

· Metal spatula

· 5 drops of universal indicator solution

· 5 drops of 3.0 M HCl

· small piece of magnesium ribbon

· small piece of calcium

· small piece of silicon

· small piece of aluminum 

Procedure

1. Scratch a small piece of magnesium ribbon with metal spatula to expose it to air.

2. Carefully observe any differences in the scratched area and unscratched area, record your observations in the data table

3. Using crucible tongs, hold the magnesium ribbon in a Bunsen Burner flame, record your observations

4. Allow the magnesium ribbon to cool briefly on the watch glass

5. Using the tweezers, transfer the magnesium to a clean well in the reaction plate and add 5 drops of universal indicator solution, record your observations

6. If the sample is still “intact” rinse it off over the sink with the distilled water and place it in another unused well. If the sample is not “intact”, get another small piece of magnesium and place it in another unused well.

7. Add 5 drops of 3.0 M HCl solution, record your observations

8. Repeat step 1-7 with a piece of calcium

9. Repeat step 1-7 with a piece of aluminum

10. Repeat step 1-7 with a piece of silicon

11. After you have completed the experiment, check with your teacher for the proper disposal of chemicals and metals.

	
	Magnesium
	Calcium
	Aluminum
	Silicon

	Reaction with oxygen/scratching
	
	
	
	

	Reaction with oxygen/ burning
	
	
	
	

	Reaction with water
	
	
	
	

	Reaction with HCl


	
	
	
	

	Reaction Universal Indicator
	
	
	
	


Post Laboratory Work

Locate the elements from the experiment on the periodic table.  Based on the periodic table trend of reactivity that emerges from your observations, predict the reactions of sodium, potassium, beryllium, gallium and germanium for each of the five tests.  

	
	Sodium
	Potassium
	Beryllium
	Gallium
	Germanium

	Reaction with oxygen/scratching
	
	
	
	
	

	Reaction with oxygen/ burning
	
	
	
	
	

	Reaction with water
	
	
	
	
	

	Reaction with HCl


	
	
	
	
	

	Reaction Universal Indicator
	
	
	
	
	


Give a possible explanation of why elements in the same group exhibit similar chemical behaviors.
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