Part One - Read me for Berthermo.xls
A spreadsheet for performing calculations using the Berman database

	This spreadsheet allows you to calculate delta G of reactions for end-member and mixture phases
	
	
	

	using the Berman (1988) thermodynamic database
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	The columns are color coded according to function, which are explained below

	
	
	
	
	
	
	
	
	
	

	There are seven sheets altogether, always denoted in red in this document
	

	The contents of the sheets are explained in the following. The sheets are, in order of appearance:

	Title: Gives the name of the program, authors and contact address for problems

	Read Me: This sheet, which explains the functions. This information is also available as a WORD file

	
	
	
	
	
	
	
	
	
	

	Raw Data, Calculate End Member, Calculate Solutions, Non-Ideal Solutions: Sheets where different

	
	
	
	
	
	
	
	
	
	

	Summary and Results: The place where the user primarily enters queries and results are displayed.

	
	
	
	
	
	
	
	
	
	

	The third sheet "Raw Data" 
	
	
	
	
	
	

	has the data from Berman's work typed in as found in the
	
	
	

	paper / web site. Here one can add data for new phases as they become available.

	
	
	
	
	
	
	
	
	
	

	The fourth sheet "Calculate End Member"  
	
	
	
	
	

	repeats the basic data in slightly simplified form (e.g. removing exponents), color coded as below

	These are basic data
	
	
	
	
	
	
	

	This sheet allows calculation of delta G for simple end member reactions
	

	For this, there are two steps. Obtain a balanced chemical reaction from somewhere

	(e.g. using the supporting spreadsheet "MATRIX")
	
	
	
	

	Go to column A in sheet "Summary and Results" and enter the reaction,
	

	enter the delta G formula in column C, the
	
	space,
	
	
	

	using delta G values from column X of sheet "Calculate end member"
	
	

	
	
	
	
	
	
	
	
	
	

	An example is provided there to show how this works.
	
	
	

	This sheet can also be used to explore the effect of error on thermodynamic data. It is set up

	to illustrate the effect of error on H. One can enter the percentage by which one wishes to alter the value

	of H in the error column M2. Example: to increase H by 10% one enters 1.1; enter 1.01 to increase by 1%.

	To decrease by 10% one enters 0.9. The default is 1.0.
	
	
	

	The spreadsheet can be easily modified to study effects of errors on other variables, or on H of only selected minerals.

	
	
	
	
	
	
	
	
	
	

	Next, enter the P and T of interest in the proper place in the sheet
	
	

	"Summary and Results" [All input cells have a purple background and blue script as shown below]

	These are inputs
	
	
	
	
	
	
	
	

	Key terms in the formula are color coded like this
	
	
	
	

	Intermediate steps in the formula are color coded like this
	
	
	

	Table headings and other comments are color coded like this
	
	

	
	
	
	
	
	
	
	
	
	

	The spreadsheet based on Berman data does not calculate water bearing reactions,

	because we have not generated a simplified fit to the water equation of state 
	

	for use in Excel spreadsheets.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	The fifth sheet "Calculate solutions" allows calculation of delta G of reactions with solution phases

	In addition to inputs as above, you have to enter compositions of phases in the proper purple column, Y.

	The rest is just like for end member reactions, just that you have to take delta G of solution

	phases from column AE of sheet "Calculate solutions" instead of column X, as in "Calculate End member".

	For convenience, column X of this sheet also contains the same delta G values of end members

	as column X of sheet "Calculate end member", so you can use these.
	
	

	
	
	
	
	
	
	
	
	
	

	The sixth sheet "Non Ideal Solutions" allows addition of non-ideality through binary, asymmetric regular

	solution models for selected solutions. Here you can enter binary interaction parameters in symmetric

	or asymmetric forms in column AD and then you use the G values from column AH of this sheet

	in the same manner as before.
	
	
	
	
	
	


Part Two - Read me for HPthermo.xls
A spreadsheet for performing calculations using the Holland and Powell database

	This spreadsheet allows you to calculate delta G of reactions for end-member and mixture phases
	
	
	
	
	

	using the Holland and Powell (1998) thermodynamic database
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	The columns are color coded according to function, which are explained below
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	There are seven sheets altogether, always denoted in red in this document
	
	
	
	

	The contents of the sheets are explained in the following. The sheets are, in order of appearance:
	

	Title: Gives the name of the program, authors and contact address for problems
	
	
	

	Read Me: This sheet, which explains the functions. This information is also available as a WORD file
	

	
	
	
	ReadMe_HP.doc
	
	
	
	
	
	
	
	

	Raw Data, Calculate End Member, Calculate Solutions, Non-Ideal Solutions: Sheets where different
	

	
	
	
	
	
	calculations are performed
	
	
	
	

	Water: Sheet where water properties are calculated separately, to e copied from and pasted in the
	

	
	
	
	appropriate places in the sheets above
	
	
	
	
	

	Summary and Results: The place where the user primarily enters queries and results are displayed.
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	The third sheet "Raw Data" 
	
	
	
	
	
	
	
	
	

	has the data from Holland and Powell's work typed in as found in the
	
	
	
	
	

	paper / web site. Here one can add data for new phases as they become available.
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	The fourth sheet "Calculate End Member"  
	
	
	
	
	
	
	
	

	repeats the basic data in slightly simplified form (e.g. removing exponents), color coded as below
	

	These are basic data
	
	
	
	
	
	
	
	
	
	

	This sheet allows calculation of delta G for simple end member reactions
	
	
	
	

	For this, there are two steps. Obtain a balanced chemical reaction from somewhere
	
	
	

	(e.g. using the supporting spreadsheet "MATRIX")
	
	
	
	
	
	
	

	Go to column A in sheet "Summary and Results" and enter the reaction,
	
	
	
	

	and in column G enter the delta G formula (see how to do this in examples provided)
	
	
	

	using delta G values from column U of sheet "Calculate end member"
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	An example is provided there to show how this works.
	
	
	
	
	
	

	This sheet can also be used to explore the effect of error on thermodynamic data. It is set up
	
	

	to illustrate the effect of error on H. One can enter the percentage by which one wishes to alter the value
	

	of H in the error column H4. Example: to increase H by 10% one enters 1.1; enter 1.01 to increase by 1%.
	

	To decrease by 10% one enters 0.9. The default is 1.0.
	
	
	
	
	
	

	The spreadsheet can be easily modified to study effects of errors on other variables, 
	
	
	

	or on H of only selected minerals.
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Next, enter the P and T of interest in the proper place in the sheet, the 
	
	
	
	

	"Summary and Results" [All input cells have a purple background and blue script as shown below]
	

	G values will be automatically updated to the new P-T conditions
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	These are inputs
	
	
	
	
	
	
	
	
	
	
	

	Key terms in the formula are color coded like this
	
	
	
	
	
	
	

	Intermediate steps in the formula are color coded like this
	
	
	
	
	
	

	Table headings and other comments are color coded like this
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	The procedure for handling reactions involving water is slightly different. The G of water needs to be
	

	input manually by hand for each P-T condition, using a fit calculated separately in the sheet "Water"
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Since this is an approximate polynomial fit to the numbers of Holland and Powell, the results for water
	

	bearing reactions will only be approximate and will not match exactly with those from Holland and Powell.

	There will be a variation of +/- 20-50 Joules in the G values, when compared with the THERMOCALC program of Holland & Powell (1998, Ver.3.0)

	
	
	
	
	
	
	
	
	
	
	
	
	

	The values of G for water are printed at 0.5 kbar and 100 °C intervals in the sheet "Water".
	
	

	If calculations are being carried out at one of these P-T conditions, simply copy the value from the
	

	appropriate cell and paste it (as "paste value") in the cell V41 in the sheet "Calculate Endmember",
	

	or U41 in the sheets "Calculate Solutions" or "Non-Ideal Solutions" - whatever you are working with.
	

	The G of the reaction is output correctly now. 
	
	
	
	
	
	
	

	If you want to calculate at some T other than the ones tabulated, enter this T in
	
	
	
	

	F12 of sheet "Water" - the G values will appear at 0.5 kbar intervals in the cells below.
	
	
	

	Copy the G value for the appropriate pressure and paste it as above and proceed.
	
	
	

	It is not possible to calculate water bearing reactions at P that are not multiples of 0.5 kbar.
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	For solutions and non-ideal solutions below, handle water the same way.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	The fifth sheet "Calculate solutions" allows calculation of delta G of reactions with solution phases
	

	In addition to inputs as above, you have to enter compositions of phases in the proper purple column, X.

	The rest is just like for end member reactions, just that you have to take delta G of solution
	
	

	phases from column AF of sheet "Calculate solutions" instead of column U, as in "Calculate end member".

	For convenience, column U of this sheet also contains the same delta G values of end members
	
	

	as column U of sheet "Calculate end member", so you can use these.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	The sixth sheet "Non Ideal Solutions" allows addition of non-ideality through binary, asymmetric regular
	

	solution models for selected solutions. Here you can enter binary interaction parameters in symmetric
	

	or asymmetric forms in column AD and then you use the G values from column AH of this sheet
	
	

	in the same manner as before.
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	See the file Exploring_Thermodynamics.doc for the formula used to calculate non-ideality.
	
	


Part Three – Read me for Matrix.xls

A tool for generating balanced chemical reactions

This is a spreadsheet to generate balanced chemical reactions that can be used to perform equilibrium calculations using the Berman or Holland and Powell thermodynamic databases. In fact, these can be used quite independently to perform a variety of thermodynamic and kinetic calculations.
The file consists of several sheets, labelled by the acronym for the chemical system (e.g. MAS, CMAS etc.). For a given system, an area is marked in beige where the stoichiometry of the mineral formula (or, composition in terms of mineral formula units for solid solutions) is to be entered. For example, for quartz (SiO2) one enters "1" in the column marked for SiO2 and zero for all other oxides. Forsterite is entered as "2" for MgO, "1" for SiO2 and zero for all other oxides, and so forth. In any given system, a new mineral can be introduced only in place of one of the existing default options, so that the numbers of rows and columns in the mineral composition matrix remain the same. Once all mineral compositions have been entered, the stoichiometric coefficients for a balanced chemical reaction appears automatically in the column labelled "stoichiometric coefficients", IF such reactions are possible. Examples are provided to show how to use these to write such reactions - you should verify in each case that the reaction thus obtained is indeed chemically balanced. These stoichiometric coefficients may then be used to calculate the G of reactions in the thermodynamic calculation spreadsheets - see instructions there on how to proceed further.
