


Sodium Metal Demonstration

Background Information: Sodium is a highly reactive metal that belongs to the Alkali Metal family (1st column of periodic chart). It is highly reactive because it has only one valence electron. This one electron is easily removed causing sodium to become positively charged. Any charged atom is called an ion .This positively charged ion is attracted to atoms that are negatively charged (a negative ion). An atom can become negatively charged by adding an electron.

When sodium is placed in water it reacts to form sodium hydroxide and hydrogen gas. Sodium hydroxide is a base. A base is a substance that has hydroxide ions (OH-). The substance phenolphthalein is an indicator and will turn pink in the presence of any base like sodium hydroxide. Look at the chemical equation below to see the result of a chemical reaction between sodium and water.

The reactants are sodium (Na ) and water (H2O).The products of the chemical reaction are sodium hydroxide (NaOH) and hydrogen gas (H2).
All chemical reactions either release heat (exothermic) or absorb heat (endothermic). The reaction between sodium ions and water releases a lot of heat which is dangerous in the presence of hydrogen gas.

As the hydrogen gas forms it creates a cushion of gas. The sodium metal scoots around on this cushion of gas. The heat of the reaction can cause the hydrogen gas to ignite. This is why sodium must be kept in kerosene. The kerosene keeps the sodium from reacting with other substances like air or water.

Let’s look at the chemical reaction between sodium metal and water. The Law of Conservation of Mass tells us that mass is neither created nor destroyed in ordinary physical and chemical changes. Therefore a chemical equation must show the same number and kind of atoms on both sides of the equation. See if you can balance the equation below.


1. What is an ion? Why is sodium likely to be a positively charged ion?

2. Positively charged sodium ions (Na+) are attracted to what ions in the reaction with water? What substance is formed when they form a chemical bond?
3. What is a base? What is used to detect the presence of a base? What color change occurs?
4. What are the reactants and products of the chemical reaction between sodium and water?
5. What does the Law of Conservation of Matter state? Demonstrate this law by writing the balanced chemical equation of the sodium and water reaction.
6. What type of reaction (endothermic or exothermic) reaction occurs between sodium and water? Why is this dangerous?
7. Why must sodium be kept in kerosene? What would happen if it was left out in the air or contacted water?

8. What makes sodium so reactive? What other metals in the same family as sodium are also reactive?

___Na    +   __H2O                    ___NaOH       +    ___H2


                                                


sodium metal     +      water         yields       sodium hydroxide  +  hydrogen gas
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