
The model is a simple domain with 2 materials and 2 types of waters. The buffer (red) is 

initially unsaturated while the rock (green) is saturated. The type of waters are identified by 1 

(red) and 4 (green). 

Water inflows from the outer boundary of the rock, travels through it, and saturates the 

buffer. The buffer develops a pressure because it is a swelling material. The swelling is affected 

by the chemistry via the ionic strength, which is related to salinity.   

 

The input file (root_chem.dat) according to the guide document is included below for this 

example. 

The initial and boundary conditions can use the types of water included in another file 

(root_chem_ini.dat). This file contains the concentrations for all species for 4 types of water. 

Water number 3 is the one that contains higher salinity. Water 4 contains more salinity than 

waters 1 and 2.  

The chemical system corresponds to sodium chloride and calcium chloride. 

Lines 4 to 8 describe the chemical species with their chemical properties. 

Lines 14, 15, 17 and 18 describe the chemical equilibrium including the equilibrium constants. 

Lines 19, 20 and 21 include the matrix of components. 

The chemical species are divided into primary (Na+, Cl- and Ca2+) and secondary (NaCl and 

CaCl2). The user defines this and it is indicated in lines 30 to 35.  

The equations would be: 

𝑁𝑎+ + 𝐶𝑙− ⇌ 𝑁𝑎𝐶𝑙(𝑎𝑞) 

2𝐶𝑙− + 𝐶𝑎2+ ⇌ 𝐶𝑎𝐶𝑙2(𝑎𝑞) 

 

  



File: root_chem.dat 
 

File root_chem.dat Line number for this case 

1 3 
 
name_phase_liquid    1 5 
na+                  5.0 0.0 1.0 
cl-                  5.0 0.0 -1.0 
ca2+                 5.0 0.0 2.0 
nacl(aq)             5.0 0.0 0.0 
cacl2(aq)            5.0 0.0 0.0 
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File: root_chem_ini.dat 
 

File root_chem_ini.dat Line number for this case 

   4 
1 0.125 0.182 0.042 0.46 0.002 
2 0.015 0.018 0.0016 0.046 0.0002 
3 0.428 1.221 0.396 0.46 0.002 
4 0.150 0.218 0.050 0.552 0.0024 
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