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 Lab 6             Calculating Mineral Formulas
	a. Mineral Formula Calculations
 1.  Determination of weight % of elements in a mineral
                -need chemical formula of mineral
                -need atomic weights of individual elements comprising mineral formula                 -chemical formulas are traditionally written with cations preceding anions--cations                   example 1    
     -calculate the weight % of the elements in the mineral, chalcopyrite (CuFeS2)-

	Element 
	atomic weight
	atoms/formula
	molecular weight contribution
	weight % of element


	Cu
	63.54
	1
	63.54
	(63.5/183.5)x100=  34.62

	Fe
	55.85
	1
	55.85
	(55.9/183.5)x100= 30.43

	S
	32.06
	2
	64.12
	(32.06/183.5)x100=34.94

	Total molecular w.= 183.5  
	                            
	
	
	


	

	b.   Determination of the chemical formula of a mineral                           
                -need weight % of each element in the mineral 
                -need atomic weights of elements in the mineral
                -the following is an example of the determination of the formula of the mineral,
                  chalcopyrite, CuFeS2 above-
   calculate the subscripts of Cu, Fe, and S in the mineral --the 
           atomic proportions must be normalized and rounded off to obtain the sub-                        scripts--if a decimal portion of a subscript is high, all subscripts must be 
                        multiplied by the same whole number and rounded off to generate only 
                        whole number subscripts--this condition is not too abundant--



	element
	atomic weights
	weight %
	atomic proportion
	subscript

	Cu
	63.54
	34.62
	(34.6/63.5)=0.54
	(0.54/0.54)=1

	Fe
	55.85
	30.43
	(30.4/55.9)=0.54
	(0.54/0.54)=1

	S
	32.06
	34.94
	(34.9/32.1)=1.08
	(1.08/0.54)=2


	
	

	-placing each appropriate subscript below the corresponding element in the formula
                  will result in the chemical formula of the mineral, CuFeS2 
                 -notice in this case the decimal portion of subscript is small, (


	
  -calculate the weight % of the mineral, beryl (Be3Al2Si6O18)
                       : Be3Al2Si6O18 <                          3BeO+1Al2O3+ 6SiO2
                        from step a: Be3Al2Si6O18 = Be O +Al2O3 +SiO2
                        from step b: Be3Al2Si6O18 = 3BeO+ Al2O3+6SiO2  



	element oxide
	molecular weight
	# moles
	molecular weight contribution
	weight % of oxides 

	BeO
	25
	3
	75
	(75/537)x100=13.97

	Al2O3
	102
	1
	102
	(102/537)x100=19.0

	SiO2
	60
	6
	360
	(360/537x100=67.03


	                                                                          75+102+360= 537

	Know the names below given to some element (cation) oxides:
                            SiO2 = silica                        CaO = lime
                            Al2O3 = alumina                  MgO = magnesia
                            Fe2O3 = ferric oxide            MnO = manganous oxide
                            FeO = ferrous oxide            MnO2 = manganic oxide
                            K2O = potash                      P2O5 = phosphate
                            Na2O = soda                       TiO2 = titania

	

	C .  Determination of the chemical formula of a mineral with oxygen in 
            the formula       
               -this problem is very similar to problem # 2 above
               -need to determine molecular weights of  each cation-O pair given in the problem-
               -need each of the cation-O weight % which is given-
               -calculate the molecular ratios of each cation oxide:
                     you can obtain the weight % of each cation-oxide from the previous problem -


	element oxide
	molecular weight
	weight %
	molecular proportion
	molecular ratios

	BeO
	25
	13.97
	(13.97/25) = 0.559
	(.559/.186) = 3

	Al2O3
	102
	19.0
	(19/102) = 0.186
	(.186/.186) = 1

	SiO2
	60
	67.03
	(67.03/60) = 1.11
	(1.11/.186) = 6


1. Set up a table with 5 columns, placing the element name in the first column.

2. In column 2, enter the number of atoms of the element in the mineral formula.

3. In column 3, enter the atomic weight of each of the elements in the mineral (if you don't know these, consult a periodic table).

4. Multiply the value in column 2, by the atomic weight in column 3, and enter the results in column 4 (in the case of O, 8 x 15.999 = 127.992).

5. Sum the values in the column 4 (and enter the sum at the bottom; e.g. 278.330)

6. To calculate the weight % of the element in the mineral, divide the value for the contribution to the molecular weight (for example, O 127.992), divided by the sum of the contributions (278.330), and multiply by 100 (to arrive at 45.99 weight % for O)

Example fined chemical formula and mineral name 

	Element
	Number of Atoms in Formula
	Atomic Weight
	Contribution to Molecular Weight
	Weight % Element in Mineral

	K
	1
	39.098
	39.098
	14.05

	Al
	1
	26.982
	26.982
	9.69

	Si
	3
	28.086
	84.258
	30.27

	O
	8
	15.999
	127.992
	45.99

	
	
	
	278.330
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The grade ofthe ore as metal
contentcan be calculated

100% Cu, Fe, S, contains
63.5/63.5+ 56 + (2 x 32) x 100 = 34.6% Cu Metal

Ore of 2% Chalcopyrite contains:
34.6 x 21100 = 0.692% coppermetal



[image: image4.png]Calculating Ore Grade as % Mineral Contentand % Elemental
Metal Content

Using Chalcopyrite as an example:
Chemical Formulais Cu, Fe, S,

Relative atomic masses are:
Cu=63.5Fe=56andS = 32

So 1kg of copper will be foundin:
63.5 + 56 + (2 x 32)/63.5

This equals 2.9 kg of Chalcopyrite

If the ore contained 2% copperthenit
would have 2 x 2.9 = 5.8% Chalcopyrite



