
 

Al2O3 Powder Diffraction Using Mini X-Ray Diffractometer (EQ-MD-10-LD)  

This application note shows the operation procedures of a typical X-ray powder diffraction characterization using 

Mini X-ray Diffractometer (EQ-MD-10-LD). The sample used is MTI Al2O3 powder (> 4N purity). 

1. Check the diffractometer back panel and make sure (1) diffractometer is plugged to 110 or 220 VAC power; 

(2) “PA/AA” is on “PA” mode; (3) diffractometer is connected to a computer using USB. 

 

 

 

 

2. Put Al2O3 powder into the cuvette and remove the excess. Load the cuvette onto the sample stage and sit it 

flat on the sample holder. Use the lever to determine the proper sample height (the lever should barely pass 

above the sample without friction). Adjust the stage height by rotating the holder support if necessary. Move 

the lever away after height adjustment. 

 

 

 

 

 

3. Make sure the Lock inside the cabinet is ON. Close the cabinet door.  Check the front panel to make sure (1) 

“Tube Status” switch is on “W-up”; (2) “PC Control” is ON; (3) all other switches are OFF.  

 

Power Inlet PA/AA USB Port 

Powder Loaded Cuvette Move Lever Away Use Lever and Holder Support 

for Height Adjustment 

http://www.mtixtl.com/md-10precisionminix-raydiffractometerwithsoftwareandlaptopcomputer.aspx
http://www.mtixtl.com/al2o3powder4npurity150g.aspx


 

 
 

 

 

4. Turn on the “Power”. Turn on “HV” to start X-ray tube warm-up at 15 kV. Wait for the warm-up until the 

“W-up” indicator stops blinking. Switch “Tube Status” to “25 kV” to start warm-up at 25 kV. Wait 30 min 

for the 25 kV warm-up. Press “Lighting” to turn on the LED light directly above the sample in the 

diffractometer cabinet. 

5. Power up the computer and open the MD-10 software. Make sure the diffractometer has been recently 

calibrated using the included standard Al2O3 powder. Please refer to “MD-10 Calibration” application note 

for details. Create a new measurement, and set up measurement conditions as follow: 

Scale – 2Theta     Exposure Time – 1200/1200 (20 min)  

Range 2θ – First (X-ray Beam 1, 16° - 71°)  Wave Length – Cu Kα, avg (λ = 1.54178 Å) 
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6. Click “Start Measurement”. Sample rotation and X-ray beam 1 will be turned on. Wait for the measurement 

to finish. The measured XRD spectrum is shown below. Save the spectrum data. 

 

 

 

7. Click “Fit Peak Profile” to process the data in the “Processing” tab. The spectrum will be automatically 

processed to fit peak profile, subtract background, and identify peaks. Use “Add Peak” to manual identify 

weak peaks missed by the automatic processing. Right click on the appropriate peak and select “Remove 

Peak” to remove it from the fitting if necessary. Then click “Fit Peak Profile” several times to execute 

several fitting iterations while monitoring the change in peak parameter “FWHM”. After “FWHM” 

stabilizes, check the generated XRD spectrum fitting and compare it with the measured spectrum to make 

sure a good peak parameter fitting is achieved. 
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8. For qualitative analysis of powder sample, Click “Service – Analysis by LookPDF” to export the peak 

parameters data into the LookPDF software. Make sure the file name is the same as the saved spectrum file. 

Set up search parameters, such as minimum number of matching lines and angular half width of fuzzified 

peak pattern, at the bottom left of the window. Set “Min # of Lines” = 3; “Window, 2θ” = 0.2. Click “Apply 

Criteria”. The MTI Al2O3 powder is correctly identified as “Aluminum Oxide, Corundum”. The standard 

peak positions and relative intensities are overlaid with the measured profile for comparison. 

 

 

 

 

9. For crystallite size estimation, right click on the peak parameters in the “Processing” tab in MD-10, and 

select ”Copy table to Clipboard”. Paste the data to the “XRD_Scherrer_Calculator.xlsx” spreadsheet 

(available for download on the product page). Input the X-ray wavelength (λ = 1.54178 Å). The spreadsheet 

will automatically calculate the crystallite size from each peak and the average size. The MTI Al2O3 powder 

has an average crystallite size of 17.1 nm (instrumental and lattice strain broadening not considered). 
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10. After measurement, turn off “HV”. Switch “Tube Status” to “W-up”. Turn off “Power”. Retrieve the sample 

from the diffractometer cabinet. Close the cabinet door. Close the MD-10 and LookPDF software. Shut 

down the computer. 
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