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GOAL:
 To develop an understanding of the four defining characteristics of minerals. 
TN Curriculum Alignment: GLE 0707.7.1 Describe the physical properties of minerals. 

MATERIALS
1

Characteristics poster

15  

Specimens of granite

1

2 liter bottle of saturated sodium 


carbonate solution

16 

9oz cups

16 

popsicle sticks

16 

pipe cleaners (cut in sections about 10 


cm long)
16  

small containers of sodium carbonate 



powder
16 

taster spoons 
1 

specimen of coal

1

periodic table

1 

model of the chemical composition of 



NaCl
8

plastic bags containing:




1 piece of halite




1 piece of quartz




1 piece of feldspar




1 piece of mica



1 piece of calcite





1 set (6) of crystal structure models





1 mineral identification card

16 

quarter sheets of black construction 


paper



8

containers of salt
8

containers of Epsom salt

16 

plastic bags containing 6 crystal 


structure description cards (one for 


VSVS 
volunteers)
16

magnifying glasses
32 

Observation Sheets

Preparation:

While one volunteer is introducing, another volunteer should be pouring sodium carbonate solution into the 9 oz cups. The cups should be about half full. Disperse it carefully so that all cups have about the same amount. Crystals will begin to form as soon as the bottle is opened, so do not open it until it is time! Also, shaking intensifies the tendency to grow crystals inside the bottle, so be careful not to shake it.
Overview
I. Introduction- Introduce students to the idea of and the four defining characteristics of a mineral.
II. Crystal Growing- Students will set up cups of sodium carbonate solution to grow crystals in throughout the class.
III. Solid and Inorganic- Define inorganic for students and use coal as a counter-example.

IV. Definite Chemical Make-up- Explain the concept of a chemical make-up. Define elements and compounds. Use the model of NaCl to demonstrate the structure of a compound.

V. Crystalline Structure- Students will observe crystalline structures in salt and Epsom salt, then use description cards to try to identify structure types of 5 given minerals. 
VI. Review- Review the lesson, using discussion questions.






















I. Introduction: The definition of a mineral
· Ask students if they can give you any examples of minerals.

· Display the poster of the four characteristics. Keep it on display for the remainder of the lesson.
· Tell the students that there are four defining characteristics of a mineral:
1. They are solids.

2. They are inorganic.

3. They have a definite Chemical Make-up.

4. They have a crystalline structure.
· Ask students if they can give you any examples of minerals that we might see/use in everyday life. (Some examples are Aluminum/Bauxite, Graphite (in pencils), gold, halite (salt) and quartz (used in making glass and paints).
· Point out that minerals are different from rocks because rocks are made from small bits of different minerals and sediment.
· Give each pair a magnifying glass and a piece of granite. Be sure to point out that granite is a rock, not a mineral, but it is easy to see the three main minerals that make granite: feldspar, mica, and quartz.

· Tell students to use their magnifying glasses to look closely at the granite to find the pieces of different minerals. (The feldspar is the pinkish mineral, the mica is the black, and the quartz is the white. Different samples of granite may have more representation of one mineral than another.)
II. Crystal Lab

· Tell students that since crystalline structure is important to the definition of a mineral, that today we are going to set up an environment that will allow crystals to grow before our eyes.

[image: image1.jpg]Tetragonal Crystal







Materials (per pair)





1 
9 oz cups poured half full of sodium carbonate solution





1
popsicle sticks
1
pipe cleaners (10 cm long)

1
small containers of sodium carbonate

1
taster spoon
1. Group students in pairs.

2. Pass out the cups of sodium carbonate solution. As they are being passed out, tell the students what is in the solution (water and sodium carbonate). Sodium Carbonate (Na2CO3) is often referred to as “washing soda” and is used for laundry.
3. Students should wrap one end of the pipe cleaner around the popsicle stick leaving about 7 cm (2 ¾ inches) hanging down. The pipe cleaner should go almost to the bottom of the cup, but not touch the bottom.
4. Tell the students to dip their pipe cleaner in the solution, then pull it out and sprinkle some sodium carbonate powder onto the wet part of the pipe cleaner. They should use their small spoon and sprinkle it over the cup, so as to avoid a mess. This is the seed crystal.
5. Lay the popsicle stick over the top of the cup so that the pipe cleaner hangs down into the solution.
6. Tell the students to set their cups aside but to watch throughout the class to see if they are changing (Crystals should begin forming in 15-20 minutes).
 

III. 
Solid and Inorganic
· Ask students if they know the definition of inorganic. If they can’t tell you, explain that it is something that is not made of anything that is or has been alive. 

· Show the students a piece of coal and explain that it is NOT inorganic, because it is made of the remains of dead plants.  
· Pass the specimen around so that students can feel how light weight it is and discuss why the coal might be so light. (answer: because it is made of dead plant material, not minerals)
· Make sure that students are aware that minerals must be solid.
IV.
Definite Chemical Make-up
· Display a periodic table. Ask students what they know about this table. After you have listened to their answers, explain that this table shows all of the elements that are known to us. Elements are the most basic assembly of atoms.
· Explain that minerals can be made up of either one element (such as gold and iron) or a combination of elements called a compound. 
· Ask the students if they think that every element is also a mineral. Use this question and their answers to re-direct them to the fact that a mineral must be a solid (gasses, such as oxygen and hydrogen, therefore, cannot be minerals)
· Explain that halite is made of the compound Sodium Chloride (NaCl) which is a combination of one part sodium for every one part chlorine. (Point out those elements on the periodic table to demonstrate that those are elements.)
· Show the model of the chemical structure of NaCl and point out how the sodium (the red balls) and the chlorine (the blue balls) are arranged in a 1 to 1 pattern which forms a cube. 
    V.      Crystalline Structure
For this section, student pairs will join together so that they are now working in groups of 4.
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Materials (per group of 4)




Observations


2
quarter sheets of black construction paper


2
taster spoons


1 
container of salt


1 
container of Epsom salt


1 
plastic bag containing:





1 piece of halite





1 piece of quartz





1 piece of feldspar





1 piece of mica




1 piece of calcite





1 set of crystal structure cards





1 mineral identification card



2 
magnifying glasses


32 
Observation sheets

You will also need the demonstration set of crystal structure models.

· Pass out all materials. 
· Based on the picture they have just seen, ask students to try to guess which of the 4 minerals in their bag is halite. Ask for justification for these answers. (the justification should include that since NaCl’s chemical composition is cubical, it will produce a cubic shape)
· Explain that, as they can see from the shape of the NaCl, the arrangement of the atoms in the elements and compounds affects the shape of the mineral.     
· Explain that a crystalline structure means that the atoms, making up the elements and compounds in the mineral are always arranged in the same orderly, repeating pattern. This means that certain minerals will always form and/or break in the same repeating shapes. The way a mineral breaks refers to its cleavage or fracture.
· Tell students that there are six main classifications of crystal structures: rhombohedral, cubic, triclinic, monoclinic, hexagonal, and tetragonal. Direct the students’ attention to the cards they have for each one, along with showing the cardboard model.
· Tell students to use their spoons to spread out a very small amount of salt on one piece of black construction paper, and Epsom salt on the other. (1/4 of a taster spoon of each is plenty.)
· Have students use their magnifying glass to observe the shape of each substance.
· Give them a few minutes to make their own observations, then talk to them about the difference in shapes they see between the salt and Epsom salt. They should draw pictures of what they see on their observation sheets.
· Tell them that salt, as already discussed, has a cubic shape, and Epsom salt has a hexagonal shape. Show the models of these two structure types as examples.
· Tell the students to examine their mineral specimens and use their cards to try to identify what type of crystal structure each mineral has. They can use their magnifying glasses to help them observe more closely. Keep the models displayed where all students can see them.
· Give the students about 5 minutes to identify all of their mineral structures then discuss the answers as a class (Answer: halite: cubic, feldspar: triclinic, quartz: hexagonal; mica: monoclinic; calcite: orthorhombic). They should write their guesses on their observation sheets. When you go over the answers with them, give them the freedom to change their answers if they are wrong.
· At this point, the crystals should be growing. Direct the students’ attention to these and allow them time to observe, ooh and aah over them.
· Tell students that their formations will continue to grow over time, and they should keep a watch on them over the next few days.
VI. 

Review
· Use the following questions to review the lesson with students. These questions are included on their observation sheet. They should record each answer following the class discussion. 
a. What are the 4 defining characteristics of a mineral? (answer: see section I)

b. What is the difference between an element and a compound? (answer: elements are the most basic assembly of atoms. Compounds are more than one element bound together.)
c. What does a crystal’s shape depend on? (answer: the arrangement of the atoms within the crystal)

d. Explain why each of these would NOT be considered minerals

a. Hair (answer: it is organic)
b. Honey (answer: it is not solid and it is organic)
c. Granite (answer: it is a rock, not a mineral because it contains different minerals, but no definite amount of each one. It does not have a definite chemical make-up)
Mineral Characteristics
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I. After looking at salt and Epsom salt under your magnifying glass, draw a picture of each one.





Salt






Epsom salt 

II. After looking at your mineral samples, write down what crystal structure 

you think each one matches with. 

1 Mica- 

2 Feldspar- 

3 Calcite-

4 Halite-

5 Quartz- 

III. Review


1. What are the 4 defining characteristics of a mineral?

2. What is the difference between an element and a compound?

3. What does a crystal’s shape depend on?


4. Explain why each of these would NOT be considered minerals

a. Hair 
b. Honey 
c. Granite 
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Tetragonal- This form is more elongated than the cube. The crystals have three faces at right angles to one another, but only two are equal in length, breadth and height. 
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Cubic- Crystals that are essentially cube-shaped, like dice, with three pairs of sides the same length, breadth and height. Some cubic crystals may have developed further into 8- or 12-sided shapes, but these still belong to the cubic system. These crystals are also called isometric crystals.
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Hexagonal and Triagonal - These two systems are often grouped together because of their similar shapes. Hexagonal crystals are like cubes with pyramids at top and bottom. Trigonal crystals are like hexagonal ones, but less clearly defined.
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Monoclinic- One of the most common crystal systems. No pair of faces is the same length, breadth or height as any other.
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Orthorhombic- This system has flattened sides that look like table tops. The three faces are unequal, but they are all at right angles to one another.
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Triclinic- The least symmetrical of the crystal systems. No face has the same dimensions as any other and none of the faces is at right angles to any of the others. 
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