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Design and Realization of VOCs Peak Data Processing Method
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Abstract: A data processing method is designed to deal with the severe baseline drift and complex peak
shape of the volatile organic compounds (VOCs) chromatography. Methods of moving average and wavelet
transform are applied to deal with the high frequency noise and baseline drift, which ensure the accuracy of
peak recognition and area calculation. The combination of first order and two order derivative method is used
to identify the chromatographic peaks. The Gauss curve fitting method is used to calculate the peak area,
which improves the calculation accuracy of peak area. The experimental results show that the algorithm is

very fast and the effect of the denoising and baseline correction are obvious. The algorithm can accurately
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identify overlapping peaks, acromion peaks and can get high precision of peak area calculation, which are able

to meet the requirements of VOCs data processing in ambient air.

Key words:  volatile organic compounds; baseline correction; wavelet transform; peak recognition; curve

fitting
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data processing problems in VOCs chromatogram processing method
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Fig.1 Data processing of VOCs chromatography
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Fig.2 Schematic diagram of signal decomposition process in wavelet transform
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Fig.3 Fitting baseline under different decomposition levels
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Fig.4 Chromatogram after baseline correction
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Fig.5 Type of chromatographic peak and the first and second order derivative curve
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Fig.6 Chromatogram peak analytic flowchat Fig.7  Chromatogram of air VOCs sampling

data processing
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Table 1 Best decomposition layer number and wavelet entropy of each wavelet

Function Level Entropy Function Level Entropy
sym2 6 2.525687 db8 7 2.320967
7 2.786703 db10 6 2.209674
sym6 7 2.674032 coifl 7 2.515096
sym8 7 2.434028 coif2 8 2.499087
7 8
6 8

sym4

db4 2.250964 coif3 2.492094
db6 2.060956 coif4 2.370946
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Table 2 Calculation of peak area of partial chromatographs

Peak number Peak type Peak name  Peak area
) Overlap peak undefined 23031
6 Overlap peak undefined 18539
7 Independent peak benzene 144208
12 Acromion peak undefined 79908
13 Acromion peak undefined 58192
14 Overlap peak undefined 35359
24 Independent peak ethylbenzene 611098
27 Overlap peak o-xylene 69023
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