Dear David Parkhurst,

At present I am looking at the simple problem of calculating the equilibrium solution of pure water in equilibrium with the minerals pyrite and goethite.  The simulation has been performed successfully, but I am now looking at the equations that PHREEQC is using behind the simulation.  I have read through the User’s Guide and would like to clarify that the equations I am saying are being used are in actual fact correct.

Master unknowns: 
lnaH2O, (, lnae-, Waq, lnaH+, lnaFe (master species for Fe), lnaS (master species for S), npyrite, ngoethite 
Equations:

fH2O
f(
fO – mole balances on oxygen

fH – mole balance on hydrogen

fz – charge balance 

fFe – mole balance on iron

fS – mole balance on sulphur

fpyrite – mass action expression for pyrite

fgoethite – mass action expression for goethite

In the output in the description of solution it states next to the calculated pH ‘charge balance’ and next to the pe ‘adjusted to redox equilibrium’.  Does this mean that an additional equation is being used which adjusts the solution to redox equilibrium and calculates the pe in the same way that the charge balance calculated the pH?  I have not used –redox in the solution input card and therefore not indicated that any particular redox couple be used to calculate the pe.   

In PHREEQE, the conservation of electrons equation was used to calculate pe.  Am I correct in saying that the equation is not used in PHREEQC for forward modelling, but rather the O and H  element balances are included as equations and the mass of solvent water, (Waq) is included as an additional unknown?

In checking to see if the equations I think PHREEQC is using are the right ones, I had a look at the equations used to calculate pure water in equilibrium with oxygen (at fixed pressure).  The unknowns and associated equations that I think are being used are:

Unknowns  lnaH2O, (, lnae-, Waq, lnaH+,  noxygen

Equations

fH2O
f(
fO – mole balances on oxygen

fH – mole balance on hydrogen

fz – charge balance 

fg - mass action expression for oxygen gas    PO2 = K  [H2O]2 / [H+]4 [e-]4
aOH- is then calculated by mass action equation [OH-][H+] = 10-14

Firstly, I was wondering whether these equations are in actual fact the correct equations being used.  Secondly, if these equations are correct, how can the charge balance be included when it is just a linear combination of all the other balances  (OT and HT)?

Your help in answering these questions would be greatly appreciated.  Thank-you for your assistance.

Regards 

Clare Robinson

