Unit 3 Minerals Terminology
Using the text, glossary, index, and your general knowledge, please define the following terms, providing examples and diagrams where asked.

1. Atom  provide an example

	Smallest particle of an element that can enter into a chemical reaction.

	ex:  carbon atom   C


2.  Ion  provide an example

	An electrically charged atom. It has gained or lost electrons.

	ex:  Na+


3. Element    provide an example

	A pure substance that is composed of only one type of atoms. 

	ex:  gold  Au


4. Compound
provide an example.
	Substance formed of two or more elements combined chemically.

	NaCl  Salt( halite)


5. Molecule
provide an example.
	The smallest amount of a molecular compound.

	H2O  water molecule


6.  Mineralogist
	A branch  of geology specializing in the scientific study of chemistry, crystal structure, and physical properties of minerals.

	


7.  Crystallographer

	The science that examines the arrangement of atoms in solids( crystals).

	


8. Geochemist

	science that uses the  principles of chemistry to explain the mechanisms behind major geological systems such as the Earth's crust and its oceans.[

	


9. Gemologist

	the science dealing with gems and gemstones. It is considered a  branch of mineralogy.

	


10.  Ionic Compound   provide an example.

	A compound which is held together by ionic bonds; composed of one or more cations (+ charged ions) and one or more anions (- charged ions).

	NaCl  Halite (salt)


11. Molecular compound
provide an example.
	An electrically neutral group of two or more atoms held together by covalent chemical bonds.

	H2O


12. metallic compound
provide an example.
	The electromagnetic interactions between de-localized electrons and the magnetic nuclei of metals.

	Steel


13. Define a mineral.
	A naturally occurring inorganic solid with a definite chemical composition and molecular structure.

	


14. Define a rock.

	A solid part of the earth's crust. Can be a single mineral, but more commonly an aggregate of minerals.

	


15. Describe how atoms combine to form compounds.  
	 Covalent bonding- involves the sharing of valence  electrons between atoms causing the atoms to combine.

	Ionic bond- formed between a cation(+), which is usually a metal, and an anion(-), which is usually a nonmetal. Oppositely charged atoms attract and combine to form compounds. 

	

	Metallic bonding- de-localized electrons( electron cloud) surround the magnetic nuclei of metals, causing them to combine forming compounds..

	


16. List the eight most abundant elements in the earth's crust( in order of abundance). 
	Oxygen, silicon, aluminum, iron, calcium, sodium, potassium, magnesium

	


17. List and briefly describe the seven mineral groups. Include an example of each.

	Silicates
	Minerals composed of silicon and oxygen. SiO4


	Carbonates
	Minerals composed of the carbonate molecule CO3 plus other elements.
Calcite CaCO3


	Sulfates
	Minerals composed of the sulfate molecule SO4 plus other elements. 
Gypsum CaSO4

	Halides
	Minerals composed of Chlorine(Cl) or fluorine(F) plus calcium(Ca), sodium(Na) or potassium(K)  Halite (salt) NaCl


	Sulfides
	Minerals composed of sulfur plus another element, usually a metal.
Pyrite FeS2    Galena PbS   


	oxides
	Minerals composed of oxygen plus another element, usually a metal.

Hematite ( iron ore) Fe2O3


	Native elements
	Minerals composed of one pure element.
Copper Cu   silver Ag   diamond C


18.  What are the two sub-groups of silicates? Briefly describe each with an example.

	Sialic silicate -silicates rich in aluminum


	Simatic silicates -silicates rich in iron or magnesium



19. What are silicon-oxygen tetrahedrons. How do they combine to create so many different minerals?
	Silicon oxygen tetrahedrons are molecules formed by one silicon surrounded by four oxygen.

	SiO4

	These tetrahedrons can combine in sheets, single chains, double chains or three dimensional networks. Combined with other elements this gives different mineral properties and different minerals.

	


20. Briefly describe each of the following physical properties of a mineral.

	Crystal shape
	The preferred shape that the atoms and ions in a mineral like to join together in. Resulting in regular geometric shapes with smooth surfaces called faces. 


	Cleavage
	The tendency of a mineral to break along planes of weakness to produce smooth flat parallel surfaces.


	Fracture
	When minerals have no weak bonds and therefore break irregularly in all directions.


	Hardness
	The resistance of a mineral to being scratched. Measured on Moh's hardness scale 


	Specific gravity
	The ratio of the weight of a mineral in air to its weight in water.


	Color
	The actual color exhibited by a mineral. 


	Streak
	The color of the powdered mineral created by pulling the mineral across a piece of unglazed porcelain. (Streak Plate) 


	Luster
	The way that light reflects off of a mineral. Metallic, non-metallic


	Acid test


	When hydrochloric acid is placed on carbonate minerals they will fizz. 

	Taste


	The taste of a minerals. Halides taste salty.

	Magnetism


	Some minerals are attracted to a magnet or act as magnets.


21.State three reasons why color is not a good diagnostic property of a mineral.   

	1. Many minerals have the same color.

	

	2. A single mineral can come in many different colors.

	

	3. Surface oxidation can change the color of a minerals surface.

	


22.   SEQ CHAPTER \h \r 1Why is ice considered a mineral but water is not?

	Ice is a solid, naturally occurring substance with a definite chemical composition and molecular structure.  Water however  is not a solid.

	


23.  SEQ CHAPTER \h \r 1When we say a rock is an aggregate, what do we mean?   SEQ CHAPTER \h \r 1
	Most rocks are made up of several minerals held together to form a whole.

	


24.  SEQ CHAPTER \h \r 1Explain what it means to have an isotope of C12 and C14. What’s the difference?  .

	Isotopes are atoms of the same mineral that differ in atomic mass. They react the same way in compounds but have different numbers of neutrons in the nucleus.

	


25.  SEQ CHAPTER \h \r 1Using graphite and diamonds as an example, explain what a polymorph is?
	Polymorphs a minerals with the same composition but different internal structures. In graphite the carbon atoms are arranged in flat sheets with weak bonds between the sheets. Hence the one directional cleavage. In diamond the carbon atoms are combined into networks with strong bonds in all directions. Hence no cleavage.

	


26. Explain how you would determine the specific gravity of a mineral sample.

	Take the sample and weigh it on a set of scales.
Place the sample in a graduated cylinder with a known amount of water. Subtract the initial amount of water from the final amount to get the volume of the mineral.

Using the formula Density = mass / volume plug in the number to get the specific gravity ( drop the units.)


27.  Fill in the chart on Moh's hardness scale.
	Hardness
	Mineral Name
	Common Items

	1
	Talc
	

	2
	Gypsum
	Finger nail 2.5

	3
	Calcite
	Copper penny 3.5

	4
	Fluorite
	Iron nail 4.5

	5
	Apatite
	Glass 5.5

	6
	Orthoclase
	

	7
	Quartz
	

	8
	Topaz
	

	9
	Corundum
	

	10
	Diamond
	


28.   SEQ CHAPTER \h \r 1How can one mineral form with different colors?
	The same mineral can have different colors due to small amounts of impurities( elements) picked up during formation 

	


29. Why do some minerals form crystals and others not?
	

	All minerals will form crystals if they form slowly with enough space to grow. 

	Some minerals form massive lumps due to lack of space and the crystals all grow together.

	Some minerals cool to quickly for crystals to grow.

	


30.  SEQ CHAPTER \h \r 1Why does mica cleave into sheets while quartz fractures?
	In mica the silicon oxygen tetrahedrons are arranged in sheets with weak bonds between the sheets, hence the cleavage.
In quartz the silicon oxygen tetrahedrons are  arranged in networks with strong bonds in all directions hence the lack of cleavage( fracture)

	


31.  How many protons and electrons are in an atom of chromium Cr. If the atomic mass is 52 how many neutrons are present?

	 52 - 24 = 28 neutons

	52 mass number    24 atomic number ( # + )


32. Explain three physical characteristics that can be used to tell the difference between calcite and quartz.

	1)  calcite cleaves in three directions quartz has no cleavage it fractures.

	2) calcite will fizz with hydrochloric acid quartz has no reaction.

	3) calcite has a hardness of 3  white quartz has a hardness of  7


33. Why are hardness cleavage and specific gravity more diagnostic tests of a mineral than color, luster and streak?

	Hardness, cleavage and specific gravity are determined by the composition and internal structure of the mineral. This things are not easily change and are very diagnostic. Color, luster and streak are external features of a mineral and can easily change due to surface oxidation and exposure. They are less diagnostic.

	


34. Does the size of a mineral sample have any effect on the specific gravity of a mineral? Why or why not?

	 NO!  specific gravity is a ratio of the density of the mineral compared to an equal volume of water. It does not change by size of the sample.
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