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Introduction

The following report will discuss the fundamentals of density separation. The discussion will include the application and feasibility of density separation to the production of lunar regolith simulant. 

Density Separation

Density separation is exactly what the name implies. It is taking advantage of density differences of constituents in a mixture of materials to separate them. In general, the larger the density differences in the constituents, the easier and more feasible density separation techniques become. Also, in general, density separation takes place in a fluid medium—namely water or air. Sometimes other fluids are used, but they are more expensive especially when separating on an industrial scale. When calculating the settling velocities for the constituents in these fluid mediums, Stoke’s equation is usually applied in some form. The settling velocities determine the time it takes for each constituent to settle. This is very important because the time it takes to separate the materials can be the deciding factor in whether the process is economically feasible. 
There are some inherent advantages and disadvantages to using density separation as the method of separation. Density separation does not require any chemical reagents for success. This increases safety and decreases cost in most cases. Density separation is limited when trying to separate materials with similar densities, however. 

Lunar Regolith Simulant Production in Relation to Density Separation

The minerals of concern for Lunar Regolith Simulant and their densities are shown below.

PYROXENES:

· Donpeacorite(Ortho)- 3.36
Average= 3.36
· Clinoenstatite(Clino)- 3.2-3.6 
Average= 3.4  
GANGUE:

· Albite- 

2.61-2.63

Average= 2.62
· Anthorite- 
2.72-2.75 

Average= 2.73
· Wollastonite-
 2.8-2.9


Average= 2.84
It is apparent that there is an inherent problem with using density differences to separate some of the lunar regolith material from the gangue material. Because of some density overlap in some of the materials, it will be next to impossible to separate these materials from each other by density differences. This could be overcome by using some kind of collector (not necessarily a non-polar sided collector) to change the apparent molecular weight of the particles to be separated. But because the pyroxenes do have a slightly higher density than the gangue material, it may be possible to separate these from each other. 
Conclusion

Because the densities are close, it may be too time consuming to be economically feasible for lunar regolith simulant production. It has been determined that deciding the feasibility for using density separation as the concentration method for the simulant production should be approached in an experimental fashion. Because there is a limited amount of time to complete the design for lunar regolith simulant separation at lower cost than the existing method, determining the most economical concentration methods should be done experimentally. The experimental procedure should be developed intelligently with the parameters of the feed material and equipment in mind. 
