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    Abstract

        
            A solution mining facility at the Eddy Potash Mine, Eddy County, New Mexico has been proposed that will utilize salinity gradient solar pond (SGSP) technology to supply industrial process thermal energy. The process will include underground dissolution of potassium chloride (KCl) from pillars and other reserves remaining after completion of primary room and pillar mining using recirculating solutions heated in the SGSP. Production of KCl will involve cold crystallization followed by a cooling pond stage, with the spent brine being recirculated in a closed loop back to the SGSP for reheating. This research uses SGSP as a renewable, clean energy source to optimize the entire mining process, minimize environmental wastes, provide a safe, more economical extraction process and reduce the need for conventional processing by crushing, grinding and flotation. The applications of SGSP technology will not only save energy in the extraction and beneficiation processes, but also will produce excess energy available for power generation, desalination, and auxiliary structure heating.
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                    Methodology for the quantitative exploration for sites for salinity-gradient solar ponds

                    
                        Conference
                            Sandoval, J; Goodell, P; Swift, A
                            

                    Salinity-gradient solar pond (SGSP) energy production is one of the proven solar energy technologies, however only in several instances have these ponds yet proven to be economically competitive. Electricity generation, water desalination, medium grade industrial heat production, and hydrometallurgy have been successfully demonstrated, however, on the whole the technology is seeking a niche within which to thrive and develop. The present study provides a rational basis for the selection of new SGSP sites, and a methodology has been developed to consider the multitudinous variables necessary in such a decision. Twenty physical criteria are considered in SGSP site selection. Four valuemore » and seven cost criteria have been considered in the present study. Large values of F correlate with the more favorable SGSP sites. This methodology has been applied to over 100 sites in west Texas and eastern New Mexico. Sites tested include playa lakes, salt lakes, artificial lakes, and empty ground, located both near and distal from active industrial sites in the region. Distance to potential energy user is of great importance. Hydrometallurgical processes may benefit from a SGSP during sodium sulfate production. Salt is also such an important driver in the favorability index that certain industries result with high values. Notable are the nuclear waste storage facility at the WIPP site and the potash mining industry in the Potash Enclave, where salt is a waste product of their activities.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Conceptual study of a salt gradient solar pond in the crude oil production industry. Final report

                    
                        Technical Report
                            Manning, R; Wisneski, T; Clark, E
                            

                    This project is a conceptual study of the application of Salt Gradient and Solar Pond (SGSP) technology to the crude oil production operation of the Double U Oil Company near Big Wells, Dimmit County, Texas. The SGSP is intended to provide 140/sup 0/F process heat to an emulsion of crude oil and brine that comes from several producing wells, in order to assist in the separation of the oil from the waste brine. A preliminary design of the facility has been prepared, including the sizing of the SGSP and all major equipment. Pond development processes have been established that usemore » the waste brine from crude oil production as a low-cost source of salt water for the SGSP itself. An economic analysis has been conducted that includes the effects of capital/operating costs, energy and tax savings, and reduction or elimination of waste brine disposal fees currently paid by the crude oil producer. For the Big Wells application, i.e., production rates of 150 barrels per day (BPD) of crude oil plus 65 BPD of brine, a pond area of 16,500 square feet is appropriate. Overall pond depth is 11 1/2 feet and the storage layer depth if 6 1/2 feet. The initial capital cost of the SGSP facility is estimated to be about $91,000. Based on a 20-year system life, a current wellhead price of natural gas of $2.13 per thousand cubic feet, and brine disposal charges of $0.92 per barrel, the total net savings should exceed $339,000 in 1982 dollars. Approximately 75 million cubic feet of natural gas usage should be displaced during the life of the facility. The use of a solar pond in this application appears to be technically feasible and economically attractive. It is recommended that the Big Wells solar pond facility be designed in detail and then constructed.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Potash recovery from process and waste brines by solar evaporation and flotation

                    
                        Technical Report
                            Foot, Jr, D; Huiatt, J; Froisland, L
                            

                    The Bureau of Mines investigated energy-efficient methods for recovering potash values from process and waste brines. Laboratory pan evaporation of four chloride brines produced crude salts containing predominantly sylvite, halite, and carnallite. Six sulfate-chloride brines produced crude salts containing primarily schoenite, kainite, leonite, sylvite, carnallite, and halite. Potash grades ranged from 7.2 to 22.2% K/sub 2/O, and recoveries from 84 to 99%. Sylvite flotation from chloride evaporites, with amine collector, recovered 90 to 97% of the potash in a concentrate containing 54.3 to 60.3% K/sub 2/O. Fatty acid flotation of the high-sulfate evaporite recovered 78% of the sulfate minerals inmore » a 27.8%-K/sub 2/O concentrate. Flotation of the chloride minerals with amine collector recovered 80% of the potash in a 59.7%-K/sub 2/O concentrate. Solar evaporation of 10,000 gal of brine recovered 99% of the potash in a crude evaporite containing 24.5% schoenite and 20 pct sylvite. Continuous flotation in a 100-lb/h process research unit recovered over 95% of the potash in schoenite and sylvite concentrates containing 28.0 and 62.3% K/sub 2/O, respectively. An economic evaluation suggested a rate of return of 3% for a new facility and 9% if the process is adapted to fit an existing plant.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    A feasibility study of solar ponds for Wisconsin industrial process heat applications area dependence

                    
                        Conference
                            Henning, M; Reid, R
                            

                    An economic feasibility study of a salinity gradient solar pond for providing industrial process heat (IPH) in the state of Wisconsin is presented. The study concentrated on industries of a seasonal nature, such as the vegetable canning industry. A survey of current low temperature energy load demands of several companies within Wisconsin was completed. The data obtained was analyzed using a microcomputer based program to assess feasibility. The thermal performance of the solar pond was studied for the operating conditions of the industries surveyed. The thermal performance analysis included the parameters of the solar pond such as zone depths, pondmore » area, soil thermal properties, load flow rates and other important parameters in order to determine the optimal pond operating condition. Economic analysis was based on currently available technologies for pond excavation, brine containment, heat transfer, gradient control and salt delivery. Economic feasibility and thermal performance depends upon area. The area of the pond would determine the corresponding quantities of excavation, salt and lining material as well as other construction materials that would be required to establish a salinity gradient solar pond (SGSP). The area of a potential pond was investigated for several thermal loads. For each load and the given pond parameters, economic parameters and construction materials costs, an optimal pond area was determined. This optimal pond area would be the area for which the most economical pond configuration and performance would result. A pond of optimal pond area would result in the minimum discounted payback period and the maximum savings to investment ratio (SIR).« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Membrane Technology for Produced Water in Lea County

                    
                        Technical Report
                            Nelson, Cecilia; Ghosh, Ashok
                            

                    Southeastern New Mexico (SENM) is rich in mineral resources, including oil and gas. Produced water is a byproduct from oil and gas recovery operations. SENM generates approximately 400 million barrels per year of produced water with total dissolved solids (TDS) as high as ~ 200,000 ppm. Typically, produced water is disposed of by transporting it to injection wells or disposal ponds, costing around $1.2 billion per year with an estimated use of 0.3 million barrels of transportation fuel. New Mexico ranks first among U.S. states in potash production. Nationally, more than 85% of all potash produced comes from the Carlsbadmore » potash district in SENM. Potash manufacturing processes use large quantities of water, including fresh water, for solution mining. If the produced water from oilfield operations can be treated and used economically in the potash industry, it will provide a beneficial use for the produced water as well as preserve valuable water resources in an area where fresh water is scarce. The goal of this current research was to develop a prototype desalination system that economically treats produced water from oil and/or natural gas operations for the beneficial use of industries located in southeastern New Mexico. Up until now, most water cleaning technologies have been developed for treating water with much lower quantities of TDS. Seawater with TDS of around 30,000 ppm is the highest concentration that has been seriously studied by researchers. Reverse osmosis (RO) technology is widely used; however the cost remains high due to high-energy consumption. Higher water fluxes and recoveries are possible with a properly designed Forward Osmosis (FO) process as large driving forces can be induced with properly chosen membranes and draw solution. Membrane fouling and breakdown is a frequent and costly problem that drives the cost of desalination very high. The technology developed by New Mexico Tech (NMT) researchers not only protects the membrane, but has also proven to generate higher water flux, based on the series of experiments conducted. Laboratory tests at NMT demonstrated that an unprecedented water flux of 1300 l/m2/hr (where typical flux is on the order of 0-3 l/m{sup 2}/hr) can be achieved from a properly designed membrane module. The patent pending NMT system, which was designed and developed at NMT was successful in reducing the possibility for concentration polarization and thereby increasing the permeate water flux, while still maintaining a high salt rejection rate of 96% or greater. For feed solutions having a dissolved contaminant concentration greater than 10,000 ppm, preliminary economic analysis demonstrates that a well-designed FO process will outperform an RO process. Most produced water generated in SENM has TDS higher than 10,000 ppm. Therefore, it is logical to use FO to desalinate the water. Since the issues associated with concentration polarization has only recently been solved by our mechanically enhanced membrane module, the level of system maturity is not at the same level as that for RO. Our efforts going forward will be directed at taking the technology to a higher level of system maturity. With the superior cost effectiveness for FO, it is imperative that this technology reach a point that is competitive with RO in order to meet the expanding need for water for industries in SENM. NMT seeks to demonstrate the greater cost effectiveness by proving the process through a scaled up model. To ensure success, NMT feels it is important to demonstrate this technology in a larger system, (~ 100,000 GPD), before venturing to the commercial scale. This will build confidence in the process with the commercial sector. In addition, it will be possible to develop some of the operational processes around renewable energy sources for the scaled up model. This will further lower the operating costs and enhance the environmentally clean aspect of the process.« less
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