Geos 306 Class project, Fall 2006
Characterization of an unknown crystalline substance 
using X-ray diffraction and Raman spectroscopy
Due: Nov 17, 2006
Value = 10 % of your grade
1. Obtain a sample of an unknown crystalline substance.  You may bring in your own sample, but please make sure you get your professor’s approval prior to your initial meeting.  Samples should be homogenous crystalline minerals.  Soils, clays, and mixtures should be avoided.
2. Obtain a powder-diffraction pattern.  Use the XRD Commander to operate the machine at 2θ from 5o to 90o. 
3. Identify the material.  Search for a matching pattern using EVA program. Print out the X-ray pattern of your mineral. 
4. Index the peaks.  Once you have identified your material, obtain the Miller indices (hkl) for each of your observed peaks using a reference pattern of the mineral in the Xpow or in the blue mineral data book. Write the indices on your X-ray pattern in parentheses.
5. Refine the cell parameters.  Use the Refine95 software.  Enter your name, the sample number, sample identity, and date into the “Title” section of the dialog box.  Select the crystal system for your mineral as given in the mineral data book.
6. Obtain the Raman spectrum. Identify the mineral using the search command. Perform corrections for unwanted peaks and background. Print the spectrum.
7. Observe the structure of your mineral in the XtalDraw. Print a crystal structure drawing of your material.
Note: You should hand in 
1. the pattern with the indices marked on it, 
2. a single page showing the output from the refinement program
3. the Raman spectrum
4. a single page with a drawing of the crystal structure
5. a single cover page, describing your sample (sample description such as habit and luster), and properties and the structure of the material.
