NSF-TUES PROJECT MINERALOGY DEMONSTRATION
           The following is an in-class activity which utilizes the remote operation of the Energy Dispersive Spectrometer (EDS) on the Scanning Electron Microscope (SEM) for mineral identification. The use of this activity as well as that of other in-class activities using the remote operation of research instrumentation at the Florida Center for Analytical Electron Microscopy (FCAEM), were funded by the NSF-TUES or Transforming Undergraduate Education in STEM grant. Further details on this exercise and other SEM and EPMA based remote exercises may be found in the list at the end of this exercise.
Procedure: The first step in this exercise is for the audience to split into a maximum of 5 groups. Each group is responsible for filling in the missing chemical formulas on the list below. You may use WebMineral.com or Mindat.com as a reference. Meanwhile, each group will send a representative to the podium. Once all groups have a representative up at the podium, the next step is to collect an EDS analysis for each of the 5 unknown minerals. These analyses will be performed by the group representatives under the guidance of the presenters. Printouts of the spectrums will be dispersed among the representative sub-group as each EDS spectra is collected. The representatives may then run the EDS spectra printouts to their groups, so they may begin working on matching the unknowns with the minerals on the list. Discussion between groups is encouraged. 



Formula



Unknown #





Chromite                        FeCr2O4
Ilmenite

Rutile                                TiO2
Apatite                   
Corundum                        Al2O3
Orthoclase
Labradorite              (Ca,Na)(Al,Si)4O8
Quartz                               
Olivine                        (Mg,Fe)2SiO4
Goethite

Chrysotile                 Mg3(Si2O5)(OH)4
Sphalerite                      
Anorthoclase            (K,Na,Ca)AlSi3O8
Chalcopyrite                  Fe,CuS2
Leucite
Orthopyroxene         
Rhodonite             (Mn,Fe,Mg,Ca)SiO3
Question:

There are two mineral unknowns that have very similar chemical compositions. The elements are K, Al and Si. The two questions below deal with the problems associated with these minerals.
1. If no list were provided, how would you have your students positively identify these two minerals?

2. As these two minerals are so similar in chemistry, how would you explain the existence of both minerals given that they both belong to the same mineral class (tectosilicates)?
NSF-TUES Activities on the SERC Website:

Holbik, S. and Hickey-Vargas, R. “Mineral Identification via Remote SEM Analysis”. https://serc.carleton.edu/NAGTWorkshops/mineralogy/activities/95176.html
Holbik, S. and Hickey-Vargas, R. “Mineral Recalculation Using Remote Electron Microprobe Analysis”. https://serc.carleton.edu/NAGTWorkshops/mineralogy/activities/113248.html
MacDonald, J. and Holbik, S. “Feldspar Mineral Chemistry Using the FCAEM Remotely Operable Electron Probe Micro Analyzer”. https://serc.carleton.edu/NAGTWorkshops/mineralogy/activities/113251.html
Ryan, J. “A Term Research Project Focused on Electron Microprobe Studies of Unknowns in a Junior-Level Mineralogy/Petrology Course. http://serc.carleton.edu/NAGTWorkshops/undergraduate_research/casestudy/electron_microprobe.html
Ryan, J. “An In-Class Demonstration and Activity Using the FCAEM Remotely Operable Electron Microprobe” https://serc.carleton.edu/NAGTWorkshops/geochemistry/activities/46409.html
