Solution Mining Technology 

MagAlloy has chosen Kavernen Bau-und Betriebs-GmbH (KBB) of Hanover, Germany, now a subsidiary of Schlumberger, to develop the solution-mining plan. KBB is the engineering member of the German Potash Consortium, who has extensive experience in commercial solution mining of carnallite.
KBB is very active in many solution-mining projects worldwide including carnallite solution mining projects in Germany and the Netherlands. KBB arranged for MagAlloy and the rest of the Salzgitter feasibility team to tour the solution mining facility operated by DEUSA International GmbH (DEUSA) at Bleicherode in Germany. This site has been an efficient commercial solution mining operation for bischofite and carnallite for over 14 years producing fertilizer and chemical products. DEUSA also has crystallization processing operations that produce carnallite from synthetic carnallite brine (magnesium chloride crystals), as well as bischofite and potash. This method of mining salts is proven, incurs the lowest mining costs, and can be applied to carnallite deposits up to 2,000 meters in depth.
The principle of solution mining involves drilling a large-diameter borehole to the bottom of the carnallite layer. Water is pumped into the highly soluble carnallite salt layer to dissolve a cavern. Returning water, concentrated in magnesium ions, is recovered and processed at the plant to produce solid metal. The rate of mining, cavern shape, and preferential separation of various salts are determined by changing the height positions of the inflow and outflow pipes, as well as by utilizing a pressurized air blanket and adjusting flow rates. This high-tech mining technology is accomplished by computerized downhole sonar and other sensors to monitor cavern shape and solution concentration.
A well-designed program by an experienced engineering team will control the shape of each mined cavern, and the wells will be spaced to virtually eliminate any possibility of surface subsidence. When finished, spent caverns may be filled with waste materials that are normally acceptable for storage in salt caverns. This mining technology has an extremely low impact on the environment. Well heads and piping systems to the processing plant are the only surface infrastructure. At the operating site in Germany, these wells are located within cultivated fields, and livestock pastures.
KBB has determined that a solution mine well field of approximately 5 square kilometers would be sufficient to supply the Kouilou magnesium plant for 20 to 25 years. MagAlloy's current Makola license covers 2200 square kilometers, which is virtually all underlain by thick carnallite salt horizons. From the brine field, a pipeline (potentially underground) will transport concentrated brine approximately 17 kilometers to the processing plant at Pointe-Noire.
KBB's experience in solution mining and carnallite deposits was advantageous during the feasibility study drilling program on the property in late 1998. KBB and its associated research labs carried out analysis of the carnallite core samples, and the first-stage carnallite crystallization processing. These results along with detailed solution mining simulation tests were included in the feasibility report.
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