[image: image2.png]o ARLYTICR
2008 &

January 22-23, 2008
David Intercontinental Hotel,





[image: image2.png]

SIGNAL PROCESSING IN CHROMATOGRAPHY

Pap, T. L.
University of Veszprem, Institute of Analytical Chemistry

8201 Veszprem, P.O. Box 158, Hungary
pap@almos.vein.hu

In this work the recent results of the chromatographic signal processing elaborated in our institute are presented. The main fields were the followings:

- Fitting equations to chromatographic signals.


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. The used chromatographic function for the data acquisition and fitting:
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where


M -  position of the peak maximum, s




H -  peak height, (H ( 0),




a -  asymmetry factor, (0 ( a ( 2),




D -  standard deviation, (D ( 0), s

- Determination of the peak shape asymmetry.


A new method is presented for determination of peak shape asymmetry. We order mathematical function to the chromatographic peaks by fitting, and then a symmetrical Gauss curve is generated with the same height and width. The difference of the two functions is constituted and the asymmetry factor is calculated from this difference. Correlation between the peak shape and the calculated coefficient is established. The method was applied for different types of ion-chromatographic peak shapes and the results were interpreted.

- Curve fitting to chromatographic peaks in frequency domain.


The Fourier transform of the peak shape function is suitable for describing the chromatographic peaks. A mathematical process was elaborated for the curve fitting in frequency domain, the curves are fitted separate to the real and imaginary parts of the Fourier transform. The process is presented using real HPLC chromatograms.

- Parameter estimation by Kalman filter in frequency domain.

The curve fitting has been done with the exponentially modified Gaussian function, obtained when convolving a Gaussian distribution function and an exponential decay function. The parameter estimation has been carried out by means of the two-dimensional extended Kalman filter. 
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