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	Lab 4b
	Calculation of mineral structural formulas




The ability to calculate the structural formula (sometimes also called the cation or atomic analysis) of simple silicate minerals is an important learning outcome of this course.

A mineral’s structural formula gives information about the occupancy of its various crystal structural sites and can often be used to help identify a mineral based on its chemical analysis.

Exercise 1 – calculating structural formulas of minerals:

[bookmark: _GoBack]The spreadsheet, Lab 4b on Wattle gives the chemical compositions of several olivine and garnet grains from peridotite xenoliths, basaltic xenoliths and from phenocrysts in picritic volcanic rocks (Rows 3-12). The analyses were obtained using electron probe microanalysis (EPMA). The data are expressed in wt% of the various oxides. The required calculations are done already for Olivine-1 as an example.

(a) For each grain recalculate the data as moles of each oxide per 100g of the mineral. The Molecular Masses you need are listed in the column A of the spreadsheet. Enter this data in the rows 16-25 on the table.
(b) Now multiply the last results by the number of oxygen atoms in the formula of each oxide. Enter this data in rows 28-37 on the table. This tells us the number of moles oxygen associated with oxide.
(c) Now sum the columns from b for each olivine grain and enter that in the row 38 (Total-2)
(d) Normalize the data in part c to the number of oxygen atoms in the structural formula (i.e. 4 for olivine, 12 for garnet). This means multiply each data entry by row 2/Total-2. Enter this data in rows 41-50. This tells us how many atoms of O are associated with each cation in one formula unit. This calculation varies due to the amount of O atoms per formula unit (e.g. garnet has 12 O atoms per formula).
(e) Now, calculate the number of cations associated with the oxygen anions from the previous calculations. This means for SiO2 multiply the last entry by 0.5. For the 2+ cations they are multiplied by 1.0 and so unchanged, for Al2O3 they are multiplied by 2/3, for 1+ cations by 2.0 etc. Enter this in rows 54-63.
(f) Sum these data for each olivine grain and enter it in the row 64 (Total-4).
(g) What do you notice about Total-4? What about the calculated values for Si? Sum all the 2+ cations – what do you notice? How does this relate to the olivine or garnet formula? 

Congratulations! You have now calculated the structural formulas of these minerals.

Exercise 2 – End-Member and Mg-number calculation

Use the structural formulas you calculated in exercise 1 to calculate the mol% of forsterite (Fo) and fayalite (Fa) in each olivine, and the mol% of grossular (gr), pyrope (py) and almandine (alm) for each garnet. You should also calculate the Mg# of each sample [Mg# = 100*Mg/(Mg + Fe)].
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