React modeling scripts, including input files, and initial and final system states from model output.

M1 Input

# React script, saved Mon Jul 14 2008 by hurowitz

data = "C:\Program Files\Gwb\Gtdata\thermo.com.v8.r6+x.dat" verify

temperature = 25

H2O          = .2 kg

Fe++         = .001 mg/kg

SO4--        = .001 mg/kg

swap CO2(g) for HCO3-

CO2(g)       = -3.5 log fugacity

balance on H+

react 4.4964 gram of Rozenite

suppress ALL

delxi = 1e-4 linear

M1 Output – initial system state

          Step #     0             Xi = 0.0000

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  5.658

          Ionic strength      =    0.000002

          Activity of water   =    1.000000

          Solvent mass        =    0.200000 kg

          Solution mass       =    0.200001 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =           6 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.11 mg/kg as CaCO3

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   Rozenite               0.02008        0.0000        0.0000        0.0000

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   CO2(aq)             1.074e-005        0.4728      1.0000       -4.9689

   HCO3-               2.213e-006        0.1350      0.9982       -5.6558

   H+                  2.203e-006      0.002220      0.9982       -5.6578

   Fe++                1.788e-008     0.0009987      0.9930       -7.7506

   SO4--               1.041e-008     0.0009998      0.9929       -7.9857

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Siderite           3.3094s/sat   Ice               -0.1387     

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0003162      -3.500

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++           3.58e-009  3.58e-009   0.00100

   H+             2.59e-006  2.59e-006    0.0130

   H2O                 11.1       11.1 1.00e+006

   HCO3-          2.59e-006  2.59e-006     0.790

   SO4--          2.08e-009  2.08e-009   0.00100

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.591e-006   2.591e-006      0.1556

   Hydrogen             22.20        22.20  1.119e+005

   Iron            3.581e-009   3.581e-009    0.001000

   Oxygen               11.10        11.10  8.881e+005

   Sulfur          2.082e-009   2.082e-009   0.0003338

M1 Output – final system state

          Step # 10000             Xi = 1.0000

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  5.435

          Ionic strength      =    0.228492

          Activity of water   =    1.000000

          Solvent mass        =    0.201447 kg

          Solution mass       =    0.204498 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =       14920 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.09 mg/kg as CaCO3

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   Rozenite            3.156e-015       0.02008         4.496         1.990

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   SO4--                  0.05712         5406.      0.2564       -1.8342

   Fe++                   0.05712         3142.      0.3207       -1.7371

   FeSO4(aq)              0.04253         6364.      1.0000       -1.3713

   FeHCO3+             7.493e-006        0.8627      0.7232       -5.2660

   HSO4-               5.914e-006        0.5655      0.7232       -5.3689

   CO2(aq)             4.582e-006        0.1987      1.0000       -5.3389

   H+                  4.542e-006      0.004509      0.8093       -5.4347

   FeOH+               2.179e-006        0.1564      0.7232       -5.8024

   HCO3-               7.794e-007       0.04685      0.7232       -6.2489

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Siderite           8.5066s/sat   Melanterite       -1.3578     

   Ice               -0.1387        Rozenite (Old ve  -1.4164     

   Melanterite (Old  -1.2223        Siderite (Old ve  -2.3594     

   Rozenite          -1.3288        Szomolnokite      -2.7035     

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0001349      -3.870

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++              0.0201     0.0201 5.48e+003

   H+             2.59e-006  2.59e-006    0.0128

   H2O                 11.2       11.2 9.85e+005

   HCO3-          2.59e-006  2.59e-006     0.773

   SO4--             0.0201     0.0201 9.43e+003

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.591e-006   2.591e-006      0.1522

   Hydrogen             22.36        22.36  1.102e+005

   Iron               0.02008      0.02008       5483.

   Oxygen               11.26        11.26  8.811e+005

   Sulfur             0.02008      0.02008       3148.

M2 Input

# React script, saved Tue Jul 15 2008 by hurowitz

data = "C:\Program Files\Gwb\Gtdata\thermo.com.v8.r6+x.dat" verify

time start = 0 min, end = 10 min

temperature = 25

decouple Fe+++

H2O          = .2 kg

Fe++         = .0200759335 mol

SO4--        = .020075932 mol

swap O2(g) for O2(aq)

O2(g)        = -.7 log fugacity

Fe+++        = .001 mg/kg

HCO3-        = -5.5865186 log mol

H+           = 2.58808493e-6 mol

balance on H+

fix fugacity of O2(g)

kinetic redox-Fe rxn = "Fe++  + .25*O2(aq)  + H+  -> Fe+++  + .5*H2O" rate_law = "rate_con * molality ('Fe++') * molality ('O2(aq)') * molality ('H+')^-2" rate_con = 5e-14

suppress ALL

delxi = 1e-4 linear

M2 Output – initial system state 

          Step #     0             Xi = 0.0000

          Time = 0 secs  (0 days)

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  5.434              log fO2 =   -0.700

          Eh =   0.8973 volts      pe =  15.1679

          Ionic strength      =    0.229945

          Activity of water   =    1.000000

          Solvent mass        =    0.200000 kg

          Solution mass       =    0.203053 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =       15034 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.09 mg/kg as CaCO3

  Nernst redox couples                                 Eh (volts)     pe

 ----------------------------------------------------------------------------

   e-  + .25*O2(aq)  + H+  = .5*H2O                       0.8973   15.1679

   e-  + Fe+++  = Fe++                                    0.0957    1.6180

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   O2(g)               -- fixed fugacity buffer --

   redox-Fe            -- Fe++  + .25*O2(aq)  + H+  -> Fe+++  + .5*H2O --

                          log K = 8.4899, no catalyst or enzyme

  Kinetic             rate const.     catalyst      affinity      rxn rate

  redox rxns  (molal/s; molal/cm2s)* area (cm2)     (log Q/K)   (mol/kg sec)

 ----------------------------------------------------------------------------

   redox-Fe            5.000e-014        --            -13.55    1.747e-007

    *Units in absence of promoting or inhibiting species.

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   SO4--                  0.05749         5439.      0.2558       -1.8326

   Fe++                   0.05748         3162.      0.3202       -1.7351

   FeSO4(aq)              0.04289         6417.      1.0000       -1.3677

   O2(aq)               0.0002522         7.948      1.0000       -3.5983

   FeHCO3+             7.556e-006        0.8698      0.7228       -5.2626

   HSO4-               5.955e-006        0.5694      0.7228       -5.3661

   CO2(aq)             4.609e-006        0.1998      1.0000       -5.3364

   H+                  4.554e-006      0.004521      0.8092       -5.4335

   FeOH+               2.185e-006        0.1568      0.7228       -5.8016

   HCO3-               7.824e-007       0.04702      0.7228       -6.2475

   Fe(OH)2+            1.621e-008      0.001435      0.7228       -7.9311

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Siderite           8.5089s/sat   Schwert (Yu)      -0.9950     

   Hematite           6.2922s/sat   Melanterite (Old  -1.2187     

   Hematite (old ve   6.2362s/sat   Rozenite          -1.3252     

   Magnetite          5.0044s/sat   Melanterite       -1.3542     

   Goethite           2.9798s/sat   Rozenite (Old ve  -1.4128     

   Goethite (Old ve   2.6379s/sat   Schwert (B)       -1.6175     

   Schwert (K&T)      0.6288s/sat   Siderite (Old ve  -2.3571     

   Schwert (ideal)    0.4628s/sat   Fe(OH)3 (Old ver  -2.4832     

   Ice               -0.1387        Szomolnokite      -2.6999     

   Fe(OH)3(ppd)      -0.2433     

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   O2(g)                   0.1995      -0.700

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0001357      -3.867

   H2(g)               6.274e-042     -41.202

   CO(g)               2.659e-049     -48.575

   SO2(g)              2.348e-049     -48.629

   H2S(g)              1.432e-136    -135.844

   CH4(g)              1.677e-146    -145.775

   C(g)                1.396e-190    -189.855

   S2(g)               1.162e-215    -214.935

   C2H4(g)             1.410e-239    -238.851

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++              0.0201     0.0201 5.52e+003

   Fe+++          3.64e-009  3.64e-009   0.00100

   H+             2.58e-006  2.58e-006    0.0128

   H2O                 11.1       11.1 9.85e+005

   HCO3-          2.59e-006  2.59e-006     0.779

   O2(aq)         5.04e-005  5.04e-005      7.95

   SO4--             0.0201     0.0201 9.50e+003

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.591e-006   2.591e-006      0.1533

   Hydrogen             22.20        22.20  1.102e+005

   Iron               0.02008      0.02008       5522.

   Oxygen               11.18        11.18  8.811e+005

   Sulfur             0.02008      0.02008       3170.

M2 Output – final system state

Step # 10000             Xi = 1.0000

          Time = 600 secs  (0.00694444 days)

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  4.972              log fO2 =   -0.700

          Eh =   0.9246 volts      pe =  15.6292

          Ionic strength      =    0.229941

          Activity of water   =    1.000000

          Solvent mass        =    0.200000 kg

          Solution mass       =    0.203053 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =       15034 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.04 mg/kg as CaCO3

  Nernst redox couples                                 Eh (volts)     pe

 ----------------------------------------------------------------------------

   e-  + .25*O2(aq)  + H+  = .5*H2O                       0.9246   15.6292

   e-  + Fe+++  = Fe++                                    0.3370    5.6973

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   O2(g)               -- fixed fugacity buffer --

   redox-Fe            -- Fe++  + .25*O2(aq)  + H+  -> Fe+++  + .5*H2O --

                          log K = 8.4899, no catalyst or enzyme

  Kinetic             rate const.     catalyst      affinity      rxn rate

  redox rxns  (molal/s; molal/cm2s)* area (cm2)     (log Q/K)   (mol/kg sec)

 ----------------------------------------------------------------------------

   redox-Fe            5.000e-014        --            -9.932    2.087e-008

    *Units in absence of promoting or inhibiting species.

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   SO4--                  0.05748         5439.      0.2558       -1.8326

   Fe++                   0.05747         3161.      0.3202       -1.7352

   FeSO4(aq)              0.04288         6416.      1.0000       -1.3678

   O2(aq)               0.0002522         7.948      1.0000       -3.5983

   Fe(OH)2+            2.325e-005         2.057      0.7228       -4.7746

   HSO4-               1.723e-005         1.647      0.7228       -4.9048

   H+                  1.318e-005       0.01308      0.8092       -4.9722

   CO2(aq)             7.970e-006        0.3455      1.0000       -5.0985

   FeHCO3+             4.516e-006        0.5198      0.7228       -5.4862

   FeOH++              1.984e-006        0.1424      0.2727       -6.2668

   FeOH+               7.550e-007       0.05418      0.7228       -6.2630

   Fe(OH)3(aq)         7.372e-007       0.07760      1.0000       -6.1324

   HCO3-               4.677e-007       0.02811      0.7228       -6.4710

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Hematite          11.6825s/sat   Schwert (B)        1.2622s/sat

   Hematite (old ve  11.6265s/sat   Fe(OH)3 (Old ver   0.2120s/sat

   Magnetite          9.4719s/sat   Jarosite-H3O       0.0918s/sat

   Siderite           7.8240s/sat   Ice               -0.1387     

   Goethite           5.6750s/sat   Melanterite (Old  -1.2188     

   Goethite (Old ve   5.3331s/sat   Rozenite          -1.3253     

   Schwert (K&T)      3.4448s/sat   Melanterite       -1.3543     

   Schwert (ideal)    3.2732s/sat   Rozenite (Old ve  -1.4129     

   Fe(OH)3(ppd)       2.4519s/sat   Szomolnokite      -2.7000     

   Schwert (Yu)       1.9078s/sat

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   O2(g)                   0.1995      -0.700

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0002346      -3.630

   H2(g)               6.274e-042     -41.202

   SO2(g)              1.965e-048     -47.707

   CO(g)               4.598e-049     -48.337

   H2S(g)              1.199e-135    -134.921

   CH4(g)              2.900e-146    -145.538

   C(g)                2.414e-190    -189.617

   S2(g)               8.139e-214    -213.089

   C2H4(g)             4.216e-239    -238.375

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++              0.0201     0.0201 5.52e+003

   Fe+++          5.20e-006  5.20e-006      1.43

   H+            -2.61e-006 -2.61e-006   -0.0130

   H2O                 11.1       11.1 9.85e+005

   HCO3-          2.59e-006  2.59e-006     0.779

   O2(aq)         5.04e-005  5.04e-005      7.95

   SO4--             0.0201     0.0201 9.50e+003

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.591e-006   2.591e-006      0.1533

   Hydrogen             22.20        22.20  1.102e+005

   Iron               0.02008      0.02008       5522.

   Oxygen               11.18        11.18  8.811e+005

   Sulfur             0.02008      0.02008       3170.
M3 Step 1 Input

# React script, saved Mon Jul 28 2008 by hurowitz

data = "C:\Program Files\Gwb\Gtdata\thermo.com.v8.r6+x.dat" verify

temperature = 25

decouple Fe+++

H2O          = .2 kg

Fe++         = .001 mg/kg

SO4--        = .001 mg/kg

swap CO2(g) for HCO3-

CO2(g)       = -3.5 log fugacity

Fe+++        = .001 mg/kg

balance on H+

react 4.4641 gram of Rozenite

react .0323 gram of Roemerite

suppress ALL

delxi = 1e-4 linear
M3 Step 1 Output - initial system state
          Step #     0             Xi = 0.0000

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  5.659

          Ionic strength      =    0.000002

          Activity of water   =    1.000000

          Solvent mass        =    0.200000 kg

          Solution mass       =    0.200001 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =           6 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.11 mg/kg as CaCO3

  Nernst redox couples                                 Eh (volts)     pe

 ----------------------------------------------------------------------------

   e-  + Fe+++  = Fe++                                    0.4306    7.2791

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   Roemerite           4.017e-005        0.0000        0.0000        0.0000

   Rozenite               0.01993        0.0000        0.0000        0.0000

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   CO2(aq)             1.074e-005        0.4728      1.0000       -4.9689

   HCO3-               2.220e-006        0.1355      0.9982       -5.6543

   H+                  2.195e-006      0.002213      0.9982       -5.6593

   Fe++                1.788e-008     0.0009987      0.9929       -7.7506

   Fe(OH)2+            1.468e-008      0.001319      0.9982       -7.8340

   SO4--               1.041e-008     0.0009998      0.9929       -7.9857

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Hematite           6.9379s/sat   Fe(OH)3(ppd)       0.0795s/sat

   Hematite (old ve   6.8819s/sat   Schwert (ideal)   -0.0400     

   Siderite           3.3123s/sat   Ice               -0.1387     

   Goethite           3.3026s/sat   Schwert (Yu)      -2.1582     

   Goethite (Old ve   2.9607s/sat   Fe(OH)3 (Old ver  -2.1604     

   Schwert (K&T)      0.0864s/sat   Schwert (B)       -2.6156     

   Magnetite          0.0860s/sat

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0003162      -3.500

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++           3.58e-009  3.58e-009   0.00100

   Fe+++          3.58e-009  3.58e-009   0.00100

   H+             2.58e-006  2.58e-006    0.0130

   H2O                 11.1       11.1 1.00e+006

   HCO3-          2.59e-006  2.59e-006     0.791

   SO4--          2.08e-009  2.08e-009   0.00100

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.593e-006   2.593e-006      0.1557

   Hydrogen             22.20        22.20  1.119e+005

   Iron            7.162e-009   7.162e-009    0.002000

   Oxygen               11.10        11.10  8.881e+005

   Sulfur          2.082e-009   2.082e-009   0.0003338
M3 Step 1 Output - final system state
          Step # 10000             Xi = 1.0000

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  3.732

          Ionic strength      =    0.228928

          Activity of water   =    1.000000

          Solvent mass        =    0.201445 kg

          Solution mass       =    0.204498 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =       14930 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.00 mg/kg as CaCO3

  Nernst redox couples                                 Eh (volts)     pe

 ----------------------------------------------------------------------------

   e-  + Fe+++  = Fe++                                    0.5305    8.9679

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   Roemerite           2.721e-018    4.017e-005       0.03230       0.01502

   Rozenite           -5.645e-016       0.01993         4.464         1.975

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   SO4--                  0.05715         5408.      0.2562       -1.8344

   Fe++                   0.05685         3127.      0.3205       -1.7394

   FeSO4(aq)              0.04229         6329.      1.0000       -1.3737

   HSO4-                0.0002983         28.53      0.7231       -3.6661

   H+                   0.0002292        0.2275      0.8093       -3.7318

   FeOH++               0.0002103         15.09      0.2731       -4.2408

   Fe(OH)2+             0.0001418         12.56      0.7231       -3.9890

   Fe+++               1.317e-005        0.7246      0.1253       -5.7826

   CO2(aq)             1.243e-005        0.5388      1.0000       -4.9056

   Fe2(OH)2++++        1.091e-005         1.566      0.0081       -7.0516

   FeSO4+              2.828e-006        0.4232      0.7231       -5.6893

   Fe3(OH)4(5+)        2.611e-006        0.6060      0.0007       -8.7206

   Fe(SO4)2-           8.003e-007        0.1955      0.7231       -6.2376

   FeHCO3+             4.007e-007       0.04613      0.7231       -6.5379

   Fe(OH)3(aq)         2.587e-007       0.02723      1.0000       -6.5872

   FeOH+               4.297e-008      0.003084      0.7231       -7.5076

   HCO3-               4.190e-008      0.002519      0.7231       -7.5186

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Hematite          10.7729s/sat   Fe(OH)3(ppd)       1.9971s/sat

   Hematite (old ve  10.7169s/sat   Schwert (B)        1.3032s/sat

   Magnetite          6.0773s/sat   Ice               -0.1387     

   Siderite           5.5318s/sat   Fe(OH)3 (Old ver  -0.2428     

   Goethite           5.2202s/sat   Melanterite (Old  -1.2247     

   Goethite (Old ve   4.8783s/sat   Rozenite          -1.3312     

   Jarosite-H3O       3.6855s/sat   Melanterite       -1.3602     

   Schwert (K&T)      3.3147s/sat   Rozenite (Old ve  -1.4188     

   Schwert (ideal)    3.1283s/sat   Szomolnokite      -2.7059     

   Schwert (Yu)       2.0107s/sat

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0003658      -3.437

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++              0.0200     0.0200 5.45e+003

   Fe+++          8.04e-005  8.04e-005      21.9

   H+             2.58e-006  2.58e-006    0.0127

   H2O                 11.2       11.2 9.85e+005

   HCO3-          2.59e-006  2.59e-006     0.774

   SO4--             0.0201     0.0201 9.44e+003

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.593e-006   2.593e-006      0.1523

   Hydrogen             22.36        22.36  1.102e+005

   Iron               0.02005      0.02005       5476.

   Oxygen               11.26        11.26  8.811e+005

   Sulfur             0.02009      0.02009       3151.
M3 Step 2 Input

# React script, saved Mon Jul 28 2008 by hurowitz

data = "C:\Program Files\Gwb\Gtdata\thermo.com.v8.r6+x.dat" verify

time start = 0 min, end = 10 min

temperature = 25

decouple Fe+++

H2O          = .2 free kg

Fe++         = .0199718916 mol

SO4--        = .0200924123 mol

swap O2(g) for O2(aq)

O2(g)        = -.7 log fugacity

Fe+++        = 8.035171e-5 mol

HCO3-        = -5.58626838 log mol

H+           = 2.57883447e-6 mol

balance on H+

fix fugacity of O2(g)

kinetic redox-Fe rxn = "Fe++  + .25*O2(aq)  + H+  -> Fe+++  + .5*H2O" rate_law = "rate_con * molality ('Fe++') * molality ('O2(aq)') * molality ('H+')^-2" rate_con = 5e-14

suppress ALL

delxi = 1e-4 linear
M3 Step 2 Output - initial system state
          Step #     0             Xi = 0.0000

          Time = 0 secs  (0 days)

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  3.730              log fO2 =   -0.700

          Eh =   0.9980 volts      pe =  16.8711

          Ionic strength      =    0.230385

          Activity of water   =    1.000000

          Solvent mass        =    0.200000 kg

          Solution mass       =    0.203055 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =       15044 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.00 mg/kg as CaCO3

  Nernst redox couples                                 Eh (volts)     pe

 ----------------------------------------------------------------------------

   e-  + .25*O2(aq)  + H+  = .5*H2O                       0.9980   16.8711

   e-  + Fe+++  = Fe++                                    0.5306    8.9698

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   O2(g)               -- fixed fugacity buffer --

   redox-Fe            -- Fe++  + .25*O2(aq)  + H+  -> Fe+++  + .5*H2O --

                          log K = 8.4899, no catalyst or enzyme

  Kinetic             rate const.     catalyst      affinity      rxn rate

  redox rxns  (molal/s; molal/cm2s)* area (cm2)     (log Q/K)   (mol/kg sec)

 ----------------------------------------------------------------------------

   redox-Fe            5.000e-014        --            -7.901    6.820e-011

    *Units in absence of promoting or inhibiting species.

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   SO4--                  0.05751         5441.      0.2556       -1.8327

   Fe++                   0.05721         3147.      0.3200       -1.7374

   FeSO4(aq)              0.04265         6381.      1.0000       -1.3701

   HSO4-                0.0003006         28.74      0.7227       -3.6630

   O2(aq)               0.0002522         7.948      1.0000       -3.5983

   H+                   0.0002300        0.2283      0.8092       -3.7303

   FeOH++               0.0002120         15.21      0.2725       -4.2384

   Fe(OH)2+             0.0001422         12.59      0.7227       -3.9881

   Fe+++               1.332e-005        0.7329      0.1249       -5.7787

   CO2(aq)             1.252e-005        0.5426      1.0000       -4.9025

   Fe2(OH)2++++        1.113e-005         1.597      0.0081       -7.0467

   FeSO4+              2.866e-006        0.4288      0.7227       -5.6838

   Fe3(OH)4(5+)        2.678e-006        0.6213      0.0007       -8.7148

   Fe(SO4)2-           8.140e-007        0.1988      0.7227       -6.2304

   FeHCO3+             4.043e-007       0.04654      0.7227       -6.5343

   Fe(OH)3(aq)         2.584e-007       0.02720      1.0000       -6.5878

   FeOH+               4.305e-008      0.003089      0.7227       -7.5071

   HCO3-               4.208e-008      0.002529      0.7227       -7.5169

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Hematite          10.7719s/sat   Fe(OH)3(ppd)       1.9965s/sat

   Hematite (old ve  10.7159s/sat   Schwert (B)        1.3036s/sat

   Magnetite          6.0753s/sat   Ice               -0.1387     

   Siderite           5.5340s/sat   Fe(OH)3 (Old ver  -0.2434     

   Goethite           5.2196s/sat   Melanterite (Old  -1.2211     

   Goethite (Old ve   4.8777s/sat   Rozenite          -1.3276     

   Jarosite-H3O       3.6931s/sat   Melanterite       -1.3566     

   Schwert (K&T)      3.3148s/sat   Rozenite (Old ve  -1.4152     

   Schwert (ideal)    3.1284s/sat   Szomolnokite      -2.7023     

   Schwert (Yu)       2.0112s/sat

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   O2(g)                   0.1995      -0.700

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0003685      -3.434

   H2(g)               6.274e-042     -41.202

   SO2(g)              5.985e-046     -45.223

   CO(g)               7.220e-049     -48.141

   H2S(g)              3.650e-133    -132.438

   CH4(g)              4.554e-146    -145.342

   C(g)                3.791e-190    -189.421

   S2(g)               7.548e-209    -208.122

   C2H4(g)             1.040e-238    -237.983

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++              0.0200     0.0200 5.49e+003

   Fe+++          8.04e-005  8.04e-005      22.1

   H+             2.58e-006  2.58e-006    0.0128

   H2O                 11.1       11.1 9.85e+005

   HCO3-          2.59e-006  2.59e-006     0.779

   O2(aq)         5.04e-005  5.04e-005      7.95

   SO4--             0.0201     0.0201 9.51e+003

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.593e-006   2.593e-006      0.1534

   Hydrogen             22.20        22.20  1.102e+005

   Iron               0.02005      0.02005       5515.

   Oxygen               11.18        11.18  8.811e+005

   Sulfur             0.02009      0.02009       3173.
M3 Step 2 Output - final system state
                    Step # 10000             Xi = 1.0000

          Time = 600 secs  (0.00694444 days)

          Temperature =  25.0 C    Pressure =  1.013 bars

          pH =  3.730              log fO2 =   -0.700

          Eh =   0.9980 volts      pe =  16.8711

          Ionic strength      =    0.230385

          Activity of water   =    1.000000

          Solvent mass        =    0.200000 kg

          Solution mass       =    0.203055 kg

          Solution density    =    1.013    g/cm3

          Chlorinity          =    0.000000 molal

          Dissolved solids    =       15044 mg/kg sol'n

          Rock mass           =    0.000000 kg

          Carbonate alkalinity=        0.00 mg/kg as CaCO3

  Nernst redox couples                                 Eh (volts)     pe

 ----------------------------------------------------------------------------

   e-  + .25*O2(aq)  + H+  = .5*H2O                       0.9980   16.8711

   e-  + Fe+++  = Fe++                                    0.5306    8.9699

                          moles        moles         grams          cm3

  Reactants             remaining     reacted       reacted       reacted

 ----------------------------------------------------------------------------

   O2(g)               -- fixed fugacity buffer --

   redox-Fe            -- Fe++  + .25*O2(aq)  + H+  -> Fe+++  + .5*H2O --

                          log K = 8.4899, no catalyst or enzyme

  Kinetic             rate const.     catalyst      affinity      rxn rate

  redox rxns  (molal/s; molal/cm2s)* area (cm2)     (log Q/K)   (mol/kg sec)

 ----------------------------------------------------------------------------

   redox-Fe            5.000e-014        --            -7.901    6.820e-011

    *Units in absence of promoting or inhibiting species.

  No minerals in system.

  Aqueous species       molality    mg/kg sol'n    act. coef.     log act.

 ---------------------------------------------------------------------------

   SO4--                  0.05751         5441.      0.2556       -1.8327

   Fe++                   0.05721         3147.      0.3200       -1.7374

   FeSO4(aq)              0.04265         6381.      1.0000       -1.3701

   HSO4-                0.0003006         28.74      0.7227       -3.6630

   O2(aq)               0.0002522         7.948      1.0000       -3.5983

   H+                   0.0002300        0.2283      0.8092       -3.7303

   FeOH++               0.0002120         15.21      0.2725       -4.2383

   Fe(OH)2+             0.0001422         12.59      0.7227       -3.9880

   Fe+++               1.333e-005        0.7330      0.1249       -5.7786

   CO2(aq)             1.252e-005        0.5426      1.0000       -4.9025

   Fe2(OH)2++++        1.113e-005         1.597      0.0081       -7.0466

   FeSO4+              2.866e-006        0.4289      0.7227       -5.6837

   Fe3(OH)4(5+)        2.678e-006        0.6214      0.0007       -8.7147

   Fe(SO4)2-           8.141e-007        0.1988      0.7227       -6.2303

   FeHCO3+             4.043e-007       0.04654      0.7227       -6.5343

   Fe(OH)3(aq)         2.584e-007       0.02720      1.0000       -6.5877

   FeOH+               4.305e-008      0.003089      0.7227       -7.5071

   HCO3-               4.208e-008      0.002529      0.7227       -7.5169

    (only species > 1e-8 molal listed)

  Mineral saturation states

                     log Q/K                          log Q/K

 ----------------------------------------------------------------

   Hematite          10.7719s/sat   Fe(OH)3(ppd)       1.9966s/sat

   Hematite (old ve  10.7159s/sat   Schwert (B)        1.3036s/sat

   Magnetite          6.0753s/sat   Ice               -0.1387     

   Siderite           5.5340s/sat   Fe(OH)3 (Old ver  -0.2433     

   Goethite           5.2197s/sat   Melanterite (Old  -1.2211     

   Goethite (Old ve   4.8778s/sat   Rozenite          -1.3276     

   Jarosite-H3O       3.6932s/sat   Melanterite       -1.3566     

   Schwert (K&T)      3.3148s/sat   Rozenite (Old ve  -1.4152     

   Schwert (ideal)    3.1284s/sat   Szomolnokite      -2.7023     

   Schwert (Yu)       2.0113s/sat

    (only minerals with log Q/K > -3 listed)

  Gases                fugacity      log fug.

 -----------------------------------------------

   O2(g)                   0.1995      -0.700

   H2O(g)                 0.02598      -1.585

   CO2(g)               0.0003685      -3.434

   H2(g)               6.274e-042     -41.202

   SO2(g)              5.985e-046     -45.223

   CO(g)               7.220e-049     -48.141

   H2S(g)              3.650e-133    -132.438

   CH4(g)              4.554e-146    -145.342

   C(g)                3.791e-190    -189.421

   S2(g)               7.549e-209    -208.122

   C2H4(g)             1.040e-238    -237.983

                                  In fluid              Sorbed            Kd

  Original basis total moles   moles     mg/kg      moles     mg/kg      L/kg

 -------------------------------------------------------------------------------

   Fe++              0.0200     0.0200 5.49e+003

   Fe+++          8.04e-005  8.04e-005      22.1

   H+             2.57e-006  2.57e-006    0.0128

   H2O                 11.1       11.1 9.85e+005

   HCO3-          2.59e-006  2.59e-006     0.779

   O2(aq)         5.04e-005  5.04e-005      7.95

   SO4--             0.0201     0.0201 9.51e+003

  Elemental composition               In fluid                  Sorbed

                  total moles     moles       mg/kg        moles       mg/kg

 -------------------------------------------------------------------------------

   Carbon          2.593e-006   2.593e-006      0.1534

   Hydrogen             22.20        22.20  1.102e+005

   Iron               0.02005      0.02005       5515.

   Oxygen               11.18        11.18  8.811e+005

   Sulfur             0.02009      0.02009       3173.
