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Ge 114, Lab 5
X-Ray Diffraction Lab

A. Read the chapter in Klein and Dutrow, or in another mineralogy book, about X-ray diffraction, focusing on the powder diffraction method, then answer the following questions.


1. Use a sketch to explain how Bragg's law is derived.

2. During an X-ray diffraction analysis, what exactly is the detector measuring? (think about the resulting diffraction pattern and x and y axes).


3. Mineral grains are randomly-oriented on the slide for a powder diffraction 
analysis.  Why does this insure all peaks are seen in a spectrum?  

B. With the TA's help, analyze the two unknown sample patterns and identify them using the CrystalSleuth program* and Webmineral.com on your computer or the computers in the classroom (251 Arms) or the Raman lab (356 Arms).  The X-ray wavelength is Cu Kα. For each sample, answer the following questions.  Don’t forget to turn in a labeled printout of your analysis along with your report.

1. What is your unknown?  Which peaks (in terms of 2 and d-spacings) did you use to identify it?  Pick any one line and show that you can calculate the d-spacing from the measured 2value.
2. How close was the agreement between the Webmineral.com d-spacings and those on your analysis?  What do you think are the causes of any discrepancies?
C.  You are given the XRD patterns for synthetic forsterite (Fo100) and fayalite (Fa98.5) on the Ge 114 lab web page. Develop a method to determine the Fe/Mg ratio of an unknown olivine.  (Assume there are no M1 or M2 cations in the olivine other than Fe++ and Mg++).  Determine the Fe/Mg ratio of the unknown olivine XRD pattern.  You should look up olivine in Klein and Dutrow, Deer, Howie, Zussman, or another book if you are not familiar with its structure and chemical formula.

* Available from http://www.geo.arizona.edu/xtal/group/software.htm
Drag the X-ray file into CrystalSleuth. After the file loads, then click on the X icon (for X-ray).
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