
6_1 Chemistry of Geothermal Fluids



Recap:


Overall behavior of geothermal reservoirs - under production - Mechanisms of depletion
1.
Lumped parameter models - pressure and heat recovery
2.
Distributed parameter models - radial flow
3.
Thermal breakthrough
4.
Limits of heat rate recovery 5.

Movies: 


??: 


Resources: WG5

Motivation:


1.	 Motivation [10%] Provide context for the topic. Use of relevant public domain videos are a useful 
method for this. Why is this particular topic or sub-topic important in the broad view of geothermal 
energy engineering? 



















What chemical reactions and dissolution and precipitation impact:


1. Piping and wells

2. Surface facilities

3. Subsurface reservoirs - injection and recovery




Scientific Questions:



2.	 Scientific Questions to be Answered/Outline [10%] What questions arise from the 			motivation. 
What are the sub-topical areas that address these scientific questions. 



Define rates of fluid flow and energy production with time - influenced by chemistry


Chemistry of geothermal fluids
1.
Units of concentration
2.
Chemical equilibrium and Law of Mass Action
3.

Chemical activity
A.
Affinity
B.

Solubility
4.
Kinetics and reaction rates
5.
Reservoir/Plan response6.



Chemistry of geothermal fluids
1.

2. Units of concentration
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3. Chemical equilibrium and Law of Mass Action




Chemical activity (see above)
A.

  	 B. Affinity




4. Solubility
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RELEVANCE OF GIBBS ENERGY
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PROGRADE VS RETROGRADE SOLUBILITY
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5. Kinetics and reaction rates



Reaction Rates  
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For the reaction: 
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At equilibrium:    Forward rate = Reverse rate 
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For closed system and one mole each of [A] and of [B], with 1 21 and 10k k� � , then: 
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And (1 ) [ ] [ ] 0.916 and X=[ ] 0.0839X A B C� � � � � . 

 

Implementation: 
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Generalized: 
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Heats of reaction: 

 i i iH R H  (9) 
And heat balance requires: 
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6. Reservoir/Plan response - Sauty (1980) and EnvSE 408 Section 3.2



