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The use of computer-generated pure-component spectra for multivariate calibration of

the so-called gray- and black-mixtures has been attracting significant attention lately [1].

Being partly standard-free [2], these methods allow avoiding laborious synthesis of 

numerous pure chemical compounds. However, the real constituent spectrum in a mixture

differs from the calculated spectrum due to its interactions with the matrix. As the first step

in studying  this problem,  we performed computer modelling of  possible spectral

distortions in the ideal white-mixture model and estimated their impact on the relative mean squared error (RMSE) of the concentration vector using both Classical Least Squares

(CLS) and Partial Least Squares (PLS) calibration.   
   The simulated spectra of various calibration sets were composed of Gaussian and

Lorentzian bands disturbed due to systematic errors of the peak positions (Err#1) and of

the widths (Err#2) . From these spectra, the constituent spectra were restored and used for

calibration. The mixture spectra were calculated based on the undisturbed pure-component

spectra.
   It was found that the sensitivity of  RMSE to Err#1 is much stronger than to Err#2. The 

impact of band overlapping and of the calibration set concentration matrix was dominant

as compared to that of the band form and the random noise of the spectra. It was shown

that  PLS calibration was much more robust than CLS  calibration to  systematic errors.

We have found that the relative errors values (Err#1and Err#2) of 10% are acceptable for

analytical goals.     
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