
New-Zealand Geothermal  Workshop 2021
February 2022

Experimental Studies of Supercritical   
Fluid-Rock Interactions 

Peter Rendel
Bruce Mountain 

Isabelle Chambefort

GNS Science
Wairakei Research Centre 

Taupo - New Zealand



Experimental 
Geochemistry 
Laboratory 

Founded in 2010

The lab specializes in 
Water-rock interaction geochemistry 

in hydrothermal systems

Focusing on experimental work 
at high temperatures and pressures

for scientific and commercial 
purposes 
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What is Supercritical Geothermal?
S u p e r c r i t i c a l  G e o t h e r m a l
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Supercritical 
• Unique supercritical 

flow-through reactor

• Pressures up to 290 bar.

• Temperature up to 700˚C

Experiments
• Supercritical water- rock  

interaction 

• Mineral solubility experiments

• Tracer stability tests

Experimental 
Geochemistry 
Laboratory 



EffluentInlet

Temperature
500˚C

Pressure
210 bar

Fluid density
0.072 g cm3

EXPERIMENTAL RESULTS

Fluid: Distilled water
Rock: NZ “unaltered” Greywacke



Unreacted Reacted

LIGHT MICROSCOPY  
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Albite -> Andesine
Pyroxenes -> Clinopyroxenes/

Hornblende/clays 



Quartz Dissolution

Formation of Clays

SEM IMAGES
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Fast Kinetics - Lower solubilities 

EFFLUENT  CHEMISTRY
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Before After

Geothermal Brine at 400C, 250 bar



KIA ORA
G N G  P A R T N E R S

B R I D G E R  
C O N S U L T I N G  

www.geothermalnextgeneration.com

http://www.geothermalnextgeneration.com/

