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Forecasting and analysis of the Particulate Matter (PM) concentrations is a subject of high
interest for the public health. PM contains the inhalable particles that penetrate the thoracic
region of the respiratory system determining numerous negative health effects particularly for
younger children (0-10 years). We present in this article several methods of assessing the trends
of PM concentrations, based on feedforward neural networks (FANN) combined with a wavelet
decomposition of the time series values using smoothing filters to adjust the PM model outputs.
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The application of kinetic models of pseudo first and second order for the description of ex-
perimental kinetic data related to the adsorption of fluorine ions on trepel modified by aluminum
compounds (TMA) is discussed in this work. The pseudo-first-order kinetic model is expressed as
[1]:

dat
dt

= k1(am − at) (1)

Integrating within the boundary conditions t = 0 to t = t and att = 0 to at = am gives the
linearized form as

ln (am − at) = ln am − k1t (2)

The pseudo-second order Mackay and Ho model [2] is expressed as

dat
dt

= k1(am − at)2 (3)

Rearranging and integrating Eq. (3) with respect to the boundary conditions t = 0 to t = t and
at = 0 to at = am gives the linearized form as
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where am and at[mmol/g] are the the amounts of fluoride ions adsorbed at equilibrium at time

t, respectively; k1[min
−1

] is the pseudo-first-order rate constant and k2[mmol/(g min] is the rate
constant of the pseudo-second order kinetics.
Employing the linearized form of pseudo-first-order model (ln (am− at) = f(t), Eq. (2)) and lin-
earized form of pseudo-second-order model (t/at, versus contact time (t), Eq. (4)) we determined
the constants k1, k2, and am values using the slopes and intercept points of the linear plots. The
results are illustrated in Table.1.


