
GRD – Weeks 4, 5 – Exercises 

Due October 15, 2025 

1a) The dissolution of calcite into water is represented by the reaction: 

CaCO3 + H+ ⇌ Ca2+ + HCO3− 

The log of the equilibrium constant for this reaction is −0.5838 at 200°C. Write the 
equilibrium constant expression for this reaction and give the value of the equilibrium 
constant. 

 

1b) If calcite is dropped into a solution at 200°C with a pH of 2.0 and an HCO3
− 

concentration of 0.0001 molal, will it dissolve? 

 

1c) What would be the concentration of CO2(aq) in water at 25°C if the water was in 
contact with calcite, assuming an equilibrium constant for the dissolution of CO2(aq) is 
logK = -6.35 at 25°C? pH is 2.0; HCO3- is 0.0001 molal. The CO2(aq) forming reaction 
is: 

H+ + HCO3
−⇌ CO2(aq) + H2O 

 

1d) In a CO₂-bearing water system, what is the partitioning of CO₂ between the vapor 
and liquid phases at 100°C? Repeat the analysis at a temperature of 25°C. What 
possible implications does this have on the chemistry of geothermal systems? 

 



 

 

2) If a geothermal water at 150°C has an aqueous silica concentration of 0.006 molal, 
which silica polymorph would be in equilibrium with this geothermal water, which would 
be supersaturated with respect to the geothermal water, and which would be 
undersaturated? 

 

 

3) List three surface features that are important indicators of near-surface geothermal 
resources and discuss what they indicate 

 

 

 

 

 

 

 

 

 

 



 

4a) Listed below are three geothermometers (Henlet et al., 1984). All concentrations 
are in mg/kg: 

SiO2: T (°C) = [1032/(4.69−log SiO2)]−273.15 

Na/K: T (°C) = [855.6/(log (Na/K)+0.8573)]−273.15 

Na-K-Ca: T (°C) = [1647/(log (Na/K)+{0.33*[log(sqrt(Ca)/Na)+2.06]}+2.47)]−273.15 

Compute the temperatures for the waters listed in Table 5.2. Which samples have the 
best agreement among the geothermometers? 

 

 

4b) Explain the disagreement among the samples. Is there anything systematic about 
the results? 

 

4c) Using the quartz and chalcedony geothermometers in Table 6.5, compute the 
temperatures for the waters in Table 5.2. What would explain the discrepancies? 
Provide an argument, for which geothermometer you think is the most accurate. 

 



 

 

5) Assuming that the water at The Geysers is mixing with Primitive Magmatic Water, 
what proportion of magmatic water is in The Geysers sample with the highest oxygen 
isotope ratio? 

 

 


