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Abstract: Enhanced Geothermal Systems (EGS) is an emerging technology for exploiting the geothermal
resource in hot rocks with low permeability. The flowback fluid injected into the deep reservoir to extract
heat, reflects not only the physico-chemical properties of the reservoir but also efficiency of the geothermal
resource exploitation. FixAl method and oxygen isotope thermometry have been used widely in natural
geothermal systems. In this study, we focused on the applicability of these two methods in EGS flowback
experiment. Based on flowback fluids data collected from typical EGS around the world, we evaluated
chemical equilibrium states of minerals and flowback fluids and calculated underground fluids thermal
exchange temperatures using FixAl method. Using isotope model we verified the mixing and displacement
processes of brine. Our studies validated the usefulness of these two methods in EGS research. Moreover,
we showed that the chemical characteristics of flowback fluid can be useful in determining brine content of
flowback fluids, identifying dissolution of magmatic volatiles and additive residues after reservoir
renovation, and predicting scaling trend or corrosiveness of fluids. Future work should focus on in-depth
studies of chemical properties of flowback fluids through experiments and modeling, so as to establish a
scientific evaluation model for deep geothermal resource extraction.
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Table 1 Compilation of selected physico-chemical data from seven EGS projects around the world
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Table 2 1g(Q/K) values of precipitable minerals at the wellhead temperature
- 1g(Q/K)
Soultz-sous-Foréts Bad Urach Fenton Hill Hijiori Ogachi Rosemanowes  Habanero Cooper Basin
A —2.027 8 —90.393 0 0.827 8 1. 467 9 1.130 3 1.163 5 —98.693 0
Haf —4.530 0 —182.145 7 0.476 8 2.101 5 —51.484 8 1.109 6 —197.817 4
= i —0.624 1 —0. 660 4 —0.2882 —0.8094 —0.8124 —1.0118 —0.834 3
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