IV.  Hardness  
Hardness is the minerals’ resistance to being scratched.  Over one hundred years ago, Friedrich Mohs, a German mineralogist, assigned a relative number to ten common minerals.  Today, mineralogists use the same ten minerals (known as Mohs Hardness Scale) as a standard hardness scale. The minerals are arranged from the softest (hardness of 1) on up to the hardest (hardness of 10).  The mineral talc can be scratched by all other minerals making it the softest of all the minerals with a hardness scale number of 1.  The mineral diamond can scratch all other minerals making it the hardest of all the minerals with a hardness scale number of 10.

Mohs Hardness Scale

Relative Hardness Number



Standard Mineral of Comparison
1 Talc

2 Gypsum

3 Calcite

4 Fluorite

5 Apatite

6 Orthoclase

7 Quartz

8 Topaz

9 Corundum

10 Diamond

If a specific hardness is desired, the mineral may be tested by seeing whether it can scratch or be scratched by a mineral from a Mohs hardness set (scratch test).  For example, if the mineral of unknown hardness scratches fluorite, then the unknown is harder than 4.  If apatite scratches the unknown, then it must have a hardness between 4 and 5.  

For each of the minerals listed below determine the hardness value.
1. Halite ___________________________

2.  Limonite _________________________

3.  Graphite _________________________

This method of determining hardness is fine in the lab but it would be difficult to carry a complete Mohs hardness scale with you to test the minerals in the field.  Because of this, mineralogists usually use four or five familiar objects of known hardness.  These are fingernail, copper penny, steel nail, and glass.  

At this lab station, you will be grouping minerals according to their hardness by using some of the familiar objects discussed earlier.  

Mohs Hardness Scale

Relative Hardness Number



Standard Object of Comparison

2.5 Fingernail

3.5 Copper Penny

5.5 Steel Nail

6.0






Glass

The relative hardness of minerals can be determined by doing a scratch test.  During this test, minerals are scratched against objects of known hardness.   

For example, if the mineral of unknown hardness scratches a copper penny , then the unknown is harder than 3.5.  If a steel nail scratches the unknown, then it must have a hardness between 3.5 and 5.5.  If the unknown mineral scratches the steel nail too, then it has a hardness value of 5.5.

Caution: 

Make sure that the fingernail, copper penny, or glass really leaves a scratch and not just a mark.  It may be that the object you think is harder is actually softer and is just leaving a powder streak.  To check for this, make sure that the scratch will not rub off.   

For each of the minerals listed, group them according to the following scheme.  Then go back and determine the hardness value. 

4) Talc, 5) Gypsum, 6) Muscovite, 7) Apatite, 8) Sulfur, 9) Biotite, 10) Sphalerite 

Minerals with a hardness less than a fingernail 

(mineral can be scratched by fingernail):

Minerals with a hardness greater than fingernail, but less than glass plate

(mineral can be scratched by glass):

Mineral with a hardness greater than a glass plate

(mineral scratches glass):

