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Signal Processing Of X-Ray Diffraction Spectra

 Tamas Pap

Institute of Analytical Chemistry, University of Veszprem, Veszprem, Hungary



Curve fitting, in which a mathematical function is fitted to the digitized measuring points, seem one of the better methods of evaluating spectroscopic signals. The most important task is to find the mathematical function that best correspond to the signal form, and then to determine the parameters of the found equation using a computerized least-squares method of approximation.


In this work mathematical functions for describing different spectroscopic signals were sought and then fitted to the digitized measuring points. The fitted curve is suitable for quick acquisition of spectroscopic information, noise filtering, and correction of baseline drift [1].


The mathematical functions, the generated spectroscopic curves, the application of the equations to describing real signals, the fitting process, and the software of the data acquisition after curve fitting are discussed.


The actual analytical equation used for fitting to an experimental X-ray diffraction spectra is 
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(1)

where
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(, the angle (collimator position); (m, the first moment of the line (the peak position); h, the height of the spectrum line; I((), intensity function for describing the spectrum line; (, the width of the spectrum line; (3, skewness; (4, excess.


In signal processing of X-ray diffraction spectra the baseline correction is very important. A method of baseline correction followed by a peak resolution by curve fitting is also demonstrated in this work.


The first step in signal processing is a linear baseline correction and is followed by the determination of a nonlinear baseline.


After baseline correction, the parameters of Eq. (1) can be fitted to the measured and corrected point by mean of the least square method of approximation. In this case 14 peaks can be fitted to the spectrum.


The X-ray diffraction patterns were recorded with a Philips PW 1825 diffractometer (Cu K(, 40 kV.)

References

1
Acharya, B. S.; Muralidhar, R. J. X-Ray Spectrom., 19, 105-111 (1990).
[image: image3.png][image: image4.png]Bﬁ'o'?orum

Applied Hnowledqge Center



[image: image5.png]|5H "Hw“[: The 14" Annual Meeting
of the Israel Analytical Chemistry Society @
20711 Conference & Exhibition, February 7-8, 2011






_1348499174.unknown

_1348499173.unknown

