
Electroanalysis 2010 vol.22 N4, pages 419-426

Analysis of the effect of potential cycles on the reflective
infrared signals of nitro groups in nanofilms: Application
of the fractional moments statistics
Nigmatulin R., Alekhin A., Baleanu D., Dinç E., Üstündaǧ Z., Ekşi H., Solak A.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia

Abstract

The effect of the potential cycles on the reflective IR signals of nitro-groups in nanofilms was
studied for the statistical characterization of nitrobenzene (NB) and nitroazobenzene (NAB)-
modified  glassy  carbon (GC)  surfaces.  Both  NB and NAB nanofilms were  obtained by  the
electrochemical reduction of the diazonium tetrafluoroborate salts in acetonitrile using cyclic
voltammetry  (CV).  The  modified  surfaces  were  denoted  as  GC-(NB)n  and  GC-(NAB)n,
respectively,  where  n  indicates  the  number  of  CV  cycles  performed  during  modification.
Reflective IR signals  of  the normalized NB and NAB nanofilms and GC were used for  the
quantitative evaluation of the effect of the potential cycles on the reflective IR signals of nitro-
groups in nanofilms. The detection and quantitative reading of the influence of number of CV
cycles were realized in the frame of a new error controllable approach that was applied for
analysis of all available set of data. This approach includes in itself the following basic steps: (a)
the procedure of the division (normalization) on the GC spectra, (b) the comparison of the
smoothed spectra for their statistical proximity in the frame of the statistics of the fractional
moments,  (c)  extraction  of  possible  calibration  parameters  for  possible  calibration  of  the
normalized spectra with respect to the number of  CV cycles.  These three basic steps are
becoming effective for detection of the influence of some external factors. In our case it is
important to detect the influence of the factor n characterizing CV cycles.
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