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approximately 24.4 billion barrels of produced water were generated in the
USA in 2017. This volume is more than 70 times the volume of all the liquid
hazardous wastes generated in the country. The estimated produced water
treatment cost for reuse, and/or disposal ranges from $0.57 to $7.49 per barrel.
Typically produced water salinity ranges from a few thousand to 463,000 ppm
TDS. Processing and disposal of high salinity produced water poses a significant
environmental and economic burden for the industry and communities.
Thermal desalination technologies are one class of the methods used to treat
produced water. But, the high-energy demand and the associated cost are a
major concern for the technologies. The high-energy requirement is mainly due
to the high latent heat of vaporization and inefficient boiling process especially
due to ‘boiling crisis’. Produced water can also be reinjected into the oil
reservoirs for waterflooding purposes. However, high salinity brine flooding is
known to be not as efficient for oil recovery compared to low-salinity water
flooding (LSWF), therefore, the high salinity brine should be diluted using
freshwater.
In the first part of this talk, we will present a next-generation wettability-based
solar-thermal-powered mechanical vapor compression desalination system
primarily intended to reduce energy consumption, lower the cost of
desalination, and reduce environmental impacts such as induced seismicity
due to high volume of high salinity produced water injection into Class II
disposal wells.
In the second part of the talk, we will present a high salinity carbonated water
flooding (HSCWF) technology that has a potential for simultaneous enhanced
oil recovery (EOR), safer produced water disposal and CO2 (which is another
major environmental pollutant) sequestration.
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