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Chemical 
speciation via 
computational 

tools



Tools

Free software:

 PHREEQC (US)
https://www.usgs.gov/software/phreeqc-version-3
https://water.usgs.gov/water-resources/software/PHREEQC/index.html

 GEMS (PSI)
https://gemshub.github.io/site/

Commercial:

 OLI Sythem (trial version 30 days possible)
https://www.olisystems.com/

https://www.usgs.gov/software/phreeqc-version-3
https://water.usgs.gov/water-resources/software/PHREEQC/index.html
https://gemshub.github.io/site/
https://www.olisystems.com/


Example and exercise

Example 1: Speciation and its importance for pH calculations
Example 2: Determining the Solubility of Calcite (CaCO3); Aragonite (CaCO3); Dolomite (CaMg(CO3)2)



Example 1 – FeCl3, 1 molal, single point, isothermal (25°C) 

Resulting pH: ≈2.2

Why is it so low?  



Activity coefficients:

Speciation: H+

Speciation in the range pH range 0-5



Example 2 – CaCO3, single point, isothermal (25°C) 

Calcite: 412 ppm
Aragonite: 552 ppm
Dolomite: 246 ppm



Example 3: CaCO3 titration experiment

Conditions: 

B: Na2CO3, 0.01 M
A: CaCl2, 0.01 M

pH: 10, using NaOH
T: 25 °C  

And then, let’s use our fantasy!


	Slide Number 1
	Chemical speciation via computational tools
	Tools
	Example and exercise
	Slide Number 5
	Slide Number 6
	Example 2 – CaCO3, single point, isothermal (25°C) �
	Example 3: CaCO3 titration experiment

