Date:  10-30-09
To:  Dr. Cross

From:  Will Ealy

Subject:  Flotation Report
Dr. Cross,

I have begun investigating the potential for using froth flotation to separate the clino and ortho-pyroxenes from the ore and from each other.

Before I can analyze the potential for separation from the tailings, I need to have more information on the mineralogy of the tailings.  I do believe that it will be possible to float the pyroxenes from previous experiences, however, I am not sure this will be a decisive concentrating step as silicate flotations seem to be a little unselective.  If we are able to separate out most of the silicates together, though, it may make other concentrations easier.  Along these lines I will look into potential blanket collectors for silicates and will attempt to obtain reagents from some of my contacts in industry for free.
As for separating the clino and ortho-pyroxenes from the other silicates and from themselves, this may prove to be a bit more challenging a task.  The structures of the pyroxenes may be too similar to allow a froth flotation separation.  It may be possible, and I think this is a long shot, to separate the pyroxenes from the other silicates through a differential flotation.  If we have a large number of silicate clays I may be able to float the clays while concentrating the pyroxenes leaving through the tails.
I have some other, more novel, ideas for how a froth separation may be possible.  I may be able to adjust the pulp potential to cause the surface charge of the pyroxene minerals to reach 0 thereby reaching their natural maximum hydrophobicity.  If the other silicates have a strong surface charge under these conditions, then it may be possible to selectively float the pyroxenes while suppressing the other silicates.  I need more information on the mineralogy to know for sure.  Likewise, I may be able to electrochemically alter the pyroxene surface to make it more conducive to flotation.  I have ideas on this but again, I think they are long-shots.
To sum things up, I need the mineralogy data on the samples we are being sent and that NASA intends to process before I can begin to make any definitive judgments.  I will then need a supply of material to begin testing on.  I do not want to rule anything out of hand, but I have little faith that a froth flotation process will be practical given the very similar structures of the minerals.

Will Ealy

