Ge 116

Lab project Week 4: Electron Microprobe, pt. 2 (Special analyses, X-ray maps)

Report due Monday February 4.

Products that should be turned in are shown in boldface.

A. Finish Big-10 analyses

I think most of us did not get to all our silicate minerals last week. So, reload your samples and standards, and as quickly as you can relocate the Big-10 standards (whatever set worked best last week) and do peaking and standard intensity collection. With practice you can get this done in half an hour. Or, if you feel like living dangerously, re-open your file from last week and re-load last week’s standard intensity data. In practice we don’t usually rely on standard intensity data for more than a couple days, so I don’t recommend this.

Get several points on each of the silicate minerals that you have identified in your sample. By several I mean enough to see the standard deviation and test for homogeneity.
B. Apatite analysis

Find a suitable spectrometer configuration to analyze apatite. The major constituents of apatite are Ca5(PO4)3(OH, F, Cl). The most common minor consituent is Mn, substituting for Ca. Since oxygen is not the only anion and we cannot analyze for hydrogen, we have an issue. In principle, analysis of F and Cl is enough to infer the hydroxyl concentration. A good oxygen analysis might help, though this would push us up to 6 elements. How about this: dedicate one spectrometer each to O, F, Cl and Mn and double the counting time for those; use the other spectrometer for Ca and P in the usual two-pass configuration. Take the time to check the background positions on the Durango apatite standard and make sure they are well-chosen.

Analyze at least a half-dozen apatites of various sizes and morphologies. Are they homogeneous? Can you recognize the presence of a hydroxyl component?
C. Ilmenite and magnetite analysis

Now reconfigure for Fe-Ti oxide analysis. Count at least O, Mg, Ti, Mn, and Fe. Minor constituents may include Al, Cr, Zn, and others. The emphasis here is trying to distinguish Fe3+ from Fe2+ by getting a good oxygen count. Analyze both ilmenite and magnetite standards, and try using each as a primary standard for analysis of the other.

Analyze a half-dozen oxide phases, including both ilmenite and (if you found any) titano-magnetite. Compare the analysis with (1) O as analyzed, (2) stoichiometric O with all Fe as FeO and (3) stoichiometric O with all Fe as Fe2O3. Which gives the best total?

D. X-ray maps

Time-allowing, set up an X-ray mapping routine for five elements of interest and count for long enough to generate a reasonable image. Perhaps revisit the same area you mapped by SEM and compare the quality of maps you got from the two instruments.

