GE 114     Problem Set #1

Chemical Analysis and Mineral Formulas 

The purpose of this exercise is to familiarize you with mineral chemical formula and the conversion between analytical data and mineral formula. 

The following four chemical analyses were obtained using a combination of wet chemical and instrumental methods of analyses.  Use these data to compute the chemical formulas of the minerals expressed in formula proportions normalized so that the appropriate sums of ions are small integers.  The analyses are in wt% unless indicated otherwise. [Optional:  for problems 1 and 3, can you identify the mineral?] 

Unknown mineral #1:                                

A brown, crystalline mass comprised of 1-6 mm crystals is soluble in hydrochloric acid with evolution of a large amount of gas.             

CaO 28.10     MgO 10.49    FeO 16.43    MnO 0.75     CO2 44.09

Unknown mineral #2

A couple of summers ago, a group of scientists from the American Museum of Natural History was searching an archeological site near the Motagua River in Guatemala. A object of art carved from a rock comprised almost entirely of a pale bluish-green mineral was found nearby. An analysis of the mineral was obtained using an electron microprobe.  The following results were reported:

Na2O  13.51    MgO 1.84   Al2O3 21.07   SiO2   58.77   CaO 2.77

Cr2O3   0.04    MnO 0.17   FeO      1.28   H2O+   0.02   TiO2 0.02

What is the formula of this mineral, and what is its name?
Unknown mineral #3

The analysis of a large crystal of a brown mineral from Yinnietharra, Western Australia, will introduce you to "real" analyses where some analytical error is a reality of life and a little bit of many elements is a common feature of complete mineral analyses.  The mineral was nearly insoluble in hot hydrochloric acid so it was dissolved by fusion in a platinum crucible using molten sodium carbonate as a solvent.  For the sodium analysis, it was dissolved in molten potassium hydrogen sulfate.
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Unknown Mineral #4.                    

How much silver is in a metric ton of the ore mineral, miargyrite, with the formula:

[Ag0.92 Cu0.08] (Sb0.83 As0.17) O6
This was mined north of here near the city of Randsburg

