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Physical and Chemical Properties of Minerals

Background Information: Properties of matter are very useful for classifying matter (putting into groups) and identifying matter. Scientists use both the physical and chemical properties of minerals to identify different unknown specimens. Physical properties of matter are those properties than can be observed without changing the identity of the matter. For example you can find the mass of a piece of paper and it would still be paper. Chemical properties of matter are those properties than can only be observed by changing the identity of matter into something else. For example, when you burn a piece of paper you observe the chemical property of flammability. But now the paper is no longer paper, it has become carbon (ash).

Objective: Use the following information about the physical and chemical properties of your unknown minerals to identify them correctly.

	Mineral 
	Color
	Hardness
	Reactivity to HCl acid

	Quartz

SiO2              
(Box 1)
	Various colors (clear, white, purple, brown, pink etc.)
	Can scratch glass
	Does not react

	Calcite

CaCO3 
 (Box 2)
	Various colors (clear, white, blue, yellow etc.)
	Cannot scratch glass
	Reacts with HCl (fizzing and bubbling will be observed) CaCO3+2HCl=CO2+H2O+CaCl
Calcium carbonate reacts with hydrochloric acid to produce carbon dioxide gas, water, and calcium chloride.

	Halite

NaCl
(Box 3)
	Clear or white
	Cannot scratch glass
	Does not react

	Graphite

C
(Box 4)


	Steel gray or black
	Cannot scratch glass. Can scratch with fingernail.
	Does not react

	Magnetite

Fe3O4
(Box 5)

	Steel gray or black (may see some rusting)
	Can scratch glass
	Does not react


Procedure

1. Complete all observations for each mineral.

2. Place each mineral identified mineral in the correct numbered box.

3. Ask your teacher to check your results.

4. Complete the activity questions.

Physical and Chemical Properties of Minerals (write answers on this sheet)

1. List all the physical properties you observed for the minerals. Explain why you know they are physical properties.

2. List all the chemical properties you observed. Explain how you know they are chemical properties.

3. Halite and calcite have similar physical properties. Name them. How did you determine their identity?
4. What is the chemical name for calcite? What is the chemical formula for calcite?
5. Write the chemical equation that shows the reaction between calcium carbonate (CaCO3) and hydrochloric acid (HCl). The reactants in this chemical equation are calcium carbonate (calcite) and hydrochloric acid. Name the products of the reaction. 

6. When there is a chemical reaction the atoms in a molecule may break apart and rearrange themselves to form new molecules. But the number of atoms of each element you start with will equal the number of atoms of each element that you end up with. Rewrite the equation above and underneath each side of the equation write the number of each element to see if the equation is balanced.
7. Which product were you able to identify when you placed the drop of HCl acid on the calcite? What sign told you this was being formed?
EXTRA CREDIT: What is the name of the scientific law that describes the statement in question 6? What does this law state?

