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1. PHREEQC SIMULATION OF CALCITE STABILITY

A PHREEQC simulation was performed to assess the stability of calcite in the 6 molal NaCl solution
used in the experiment. The simulation input and main output results are presented in the
following pages. The results show that calcite rapidly reaches equilibrium with the solution
(SI_calcite = 0.00), with only negligible calcite dissolution (Acalcite ~ 4.94 x 10™* mol/kgw). These
results support the assumption that calcite dissolution did not significantly affect the observed
image changes during the experiment.

oo

InterPore Journal, Vol. 3, Issue 3, 2026 https://doi.org/10.69631/2337kj19


https://doi.org/10.69631/2337kj19
https://orcid.org/0009-0004-0755-349X
https://orcid.org/0000-0003-4795-2781
https://orcid.org/0000-0002-3269-5914
https://orcid.org/0000-0002-2551-7669
https://orcid.org/0000-0002-1574-1456

PHREEQC Simulation of Calcite Stability

Input file: C:\Users\sbehamida\Desktop\PHREEQC simulation.pgi
Output file: C:\Users\sbehamida\Desktop\PHREEQC simulation.pgo
Database file: C:\Program Files (x86)\USGS\Phreeqc Interactive 3.7.3-15968\database\phreegc.dat

BMSOLUTION MASTER_SPECIES
BMSOLUTION SPECIES
BPHASES

BMEXCHANGE MASTER SPECIES
BMEXCHANGE_SPECIES
BMSURFACE MASTER SPECIES
BMSURFACE_SPECIES

HRATES

HEND

BMDATABASE C:\Program Files (x86)\USGS\Phreeqc Interactive 3.7.3-15968\database\phreegc.dat
BTITLE Calcite stability in 6 molal NaCl solution - Savonnieres limestone
BMSOLUTION 1 6 molal NaCl solution

] temp 26

| units mol/kgw

| pH 7 charge

| pe 4

] Na 6

| Cl 6

] water 1
.EQUILIBRIUM_PHASES 1

] Calcite 0 10
.SELECTED_OUTPUT 1

] file calcite stability output.txt
] reset false

| ph true

] si Calcite

| totals Ca C Na Cl

| equilibrium phases Calcite
HEND

TITLE

HElements Molality Moles
HCl 6.000e+00 6.000e+00
HNa 6.000e+00 6.000e+00

pH = 6.942 Charge balance
pe = 4.000
Specific Conductance (S/cm, 26C) = 278281
Density (g/cm) = 1.19362
Volume (L) 1.13156
Activity of water = 0.796
Ionic strength (mol/kgw) = 6.000e+00
Mass of water (kg) = 1.000e+00
Total alkalinity (eq/kg) = 4.562e-16
Temperature (C) = 26.00
Electrical balance (eq) = 6.983e-13
Percent error, 100* (Cat-|An|)/ (Cat+|An|) = 0.00
Iterations = 5
Total H = 1.110124e+02

Total O = 5.550622e+01



———————————————————————————— Distribution of species-—-----------—--—-———————————-

Log Log Log mole V
Species Molality Activity Molality Activity Gamma cm/mol
OH- 1.619%e-07 7.613e-08 -6.791 -7.118 -0.328 4.77
H+ 1.619e-07 1.142e-07 -6.791 -6.942 -0.152 0.00
H20 5.551e+01 7.960e-01 1.744 -0.099 0.000 18.07
Cl 6.000e+00
Cl- 6.000e+00 3.640e+00 0.778 0.561 -0.217 20.12
H(0) 4.591e-26
H2 2.295e-26 9.138e-26 -25.639 -25.039 0.600 28.60
Na 6.000e+00
Na+ 6.000e+00 9.507e+00 0.778 0.978 0.200 1.27
NaOH 1.818e-17 7.238e-17 -16.740 -16.140 0.600 (0
0(0) 0.000e+00
02 0.000e+00 0.000e+00 -42.778 -42.178 0.600 30.48
—————————————————————————————— Saturation indices--------------—-———————————————
Phase SI** log IAP log K(299 K, 1 atm)
H2 (g) -21.94 -25.04 -3.10 H2
H20 (9) -1.58 -0.10 1.48 H20
Halite -0.03 1.54 1.57 NaCl
02 (g) -39.28 -42.18 -2.90 02

**For a gas, SI = loglO(fugacity). Fugacity = pressure * phi / 1 atm.
For ideal gases, phi = 1.

Reaction step 1.

Using solution 1.M6 molal NaCl solution
Using pure phase assemblage 1.H

Moles in assemblage
Phase SI log IAP 1log K(T, P) Initial Final Delta

Calcite 0.00 -8.49 -8.49 1.000e+01 1.000e+01 -4.944e-04

HElements Molality Moles
o] 4.944e-04 4.944e-04
HCa 4.944e-04 4.944e-04
HC1 6.000e+00 6.000e+00
HNa 6.000e+00 6.000e+00

pH = 9.682 Charge balance
pe = -4.263 Adjusted to redox equilibrium
Specific Conductance (S/cm, 26C) = 278284
Density (g/cm) = 1.19366
Volume (L) 1.13157
Activity of water = 0.796
Ionic strength (mol/kgw) = 6.001e+00
Mass of water (kg) = 1.000e+00
Total alkalinity (eg/kg) = 9.888e-04
Total CO2 (mol/kg) = 4.944e-04
Temperature (C) = 26.00
Electrical balance (eq) = 1.094e-12
Percent error, 100* (Cat-|An|)/(Cat+|An|) = 0.00
Iterations = 20
Total H = 1.110124e+02
Total O = 5.550770e+01

Log Log Log mole V
Species Molality Activity Molality Activity Gamma cm/mol
OH- 8.899e-05 4.183e-05 -4.051 -4.379 -0.328 4.77

H+ 2.947e-10 2.078e-10 -9.531 -9.682 -0.152 0.00



H20
C(-4)
CH4
c(4)
NaCO3-
Cco3-2
HCO3-
NaHCO3
CaCco3
CaHCO3+
co2
(Co2)2

Ca+2
CaCo3
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Phase

Aragonite
Calcite
CH4 (g9)
C0o2(9)

H2 (g)

H20 (9)
Halite

02 (qg)

**For a gas,

5.551e+01

.320e-28

5.320e-28

.944e-04

3.461le-04
5.786e-05
4.990e-05
3.887e-05
1.402e-06
3.002e-07
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[y

.944e-04
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0.000e+00
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1.744
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02
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-2.904
-5.174
-4.536
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= pressure * phi / 1 atm.

18.07
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20.12

28.60
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