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ABSTRACT 
 
There are vast reserves of dissolved minerals in the hyper-saline brines of geothermal fields in 
the Imperial Valley of California. Recovery of zinc from geothermal brines is being practiced in 
this area, and recovery of silica, manganese, silver, lead and lithium has been or is being 
considered. Therefore, the ability to model mineral recovery is very significant in terms of 
economic development and resource utilization. The reactive geochemical transport simulator 
TOUGHREACT has been used to model rock-fluid interactions during production from and 
injection into a hypersaline brine geothermal system. The modeling uses published water 
chemistry data from Imperial Valley and simplified flow system intended to capture realistic fea-
tures of the hydrothermal system. A number of simulations were performed using different 
production/injection rate, pH values and silica concentrations of the injection waters. Results 
indicate that evolution of temperature and zinc concentration depends on production and 
injection rate. A lower rate results in a lower temperature drop and higher zinc concentration. A 
low injection pH significantly enhances the dissolution of sphalerite in the reservoir rock, 
increasing aqueous zinc concentration. A higher injection silica concentration leads to silica 
precipitation, but decreases the reservoir porosity only slightly even after 20 years. The purpose 
of this "numerical experiment" is to gain useful insight into the process mechanisms and 
conditions and parameters controlling zinc recovery and silica scaling in the reservoir. This 
example also demonstrates that TOUGHREACT can be a useful tool for simulating these kinds 
of problems. 
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