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ZAPACH MIESZANIN CYKLOHEKSANU I CYKLOHEKSANONU

Wykonano oznaczenia intensywnosci zapachu powietrza zanieczyszczonego cykloheksanem (A),
cykloheksanonem (B) oraz cykloheksanem z domieszkami cykloheksanonu (mieszaniny M1, M2 i M3;
xg= 0,14; 0,05 i 0,02). Wyznaczono empiryczne parametry rownan Webera-Fechnera i Stevensa. Dla mieszanin
o stezeniu C = 1500-3500 ppm oszacowano stalg interakcji o = 115-130° Na podstawie wynikéw weryfikacji
znanych modeli interakcji stwierdzono, ze mozliwosci ich zastosowania do przewidywania intensywnosci zapachu
mieszanin cykloheksanu i cykloheksanonu sg ograniczone.

Summary

Evaluations of odour intensity of the air polluted with cyclohexane (A), cyclohexanone (B) and cyclo-
hexane with admixtures of cyclohexanone (mixtures M1, M2 and M3; xp = 0.14; 0.05 and 0.02 respectively)
were made. Empirical parameters of psychophysical equations (Weber-Fechner' and Stevens') were deter-
mined. Total concentrations of the mixtures were within the range C = 1500-3500 ppm. The interaction
constant ay = 115-132° was estimated for the mixtures. Verification of known models of odour interaction led
to the conclusion that possible application of the models for prediction of odour intensity of the air polluted
with mixtures of cyclohexane and hexane is limited.

INTRODUCTION

The range of odour nuisance of sources of airborne pollution can be predicted on
the basis of sensory measurements of the emission. The measurements of emission
concentrations of odorants base on the determination of dilution extent of the gases for
which half of representative group of people declares no odour. Sensory determinations
are inconvenient and time-consuming. Therefore the possibilities to replace the sensory
determinations with classic analyses of pollutant concentrations are being searched.

The solution to the problem seems to be very distant for the case of the industrial
off-gases that are complex mixtures of tens and hundreds of compounds. The most
advanced is research of:
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(i) equations that relate odour intensity to total concentration of mixture (constant
proportion of components),
(i1) relationship between odour intensity and relative share of the components in
simple binary and ternary mixtures of odorants.
This paper discusses the state of knowledge in the field and present research trends.
The results of measurements of odour intensity of the air polluted with binary mixtures
of odorants are also presented.

PERCEPTUAL AND PSYCHOPHYSICAL MODELS OF OLFACTORY
INTERACTIONS

Equations relating odour intensity to total concentration of odorants are known as
psychophysical laws (Weber-Fechner' law and Stevens' law). Knowledge of the equa-
tions is essential for forecasting of odour nuisance of industrial emitters of airborne
pollutants. The equations enable forecasting of odour intensity in the near-ground layer
of the air on the basis of the emitted pollutants dispersion modelling results [2-4].

Relationships between odour intensity and relative shares of the components in
simple binary and ternary mixtures are called perceptual and psychophysical models of
odour interactions.

Perceptual models of odour interaction relate odour intensity of the mixture (I43) to
the intensities of the mixture’ compounds (4, Ig). Among them are the following equa-
tions [1]:

Lig=k (I, + Ip) (Berglund, Berglund and Lindvall 1971) H
Fip =fh? + LA (Patte and Laffort 1979) 2)
Lig= (L2 + If + 2 LIz cos 00)*°  (vector summation; Zwaardemaker 1908) 3)
Lig=I+15+2cosay-(Ii1g)>  (model U; Patte and Laffort 1979) @)

where k, oy, oy are the empirical coefficients characteristic of the given mixture A+B.

It is assumed that interaction coefficient ¢, in equation (3) is approximately con-
stant for a given mixture. Typically it falls in a range 109-115°, though lower values
(99-102°) were also reported [1]. Vector summation postulates that the mixture inten-
sity is typically lower than the stronger component’ intensity (I, > I, I4p < I,). The
observation seems to be most valuable from the standpoint of the quality assessment of
the environment. The intensity of mixtures of equally strong components is narrowly
higher than intensities of the components presented alone (/4 = Ig < Ip).

Vector summation does not predict the situation when the intensity of mixture (I45)
is higher than arithmetic sum of components’ intensities (/4 + /). Such cases are pre-
dicted by the U model of interaction (equation 4).

Psychophysical models of odour interaction are the ones that relate odour intensity
of the mixture to the concentrations of odorants. The models are based on psychophysi-
cal laws — relationships between intensity of sensation and strength of the stimulus.
Odour intensity (/) and odorant concentration (C) are related to each other logarithmi-
cally or exponentially. The laws can be given by following equations [6-8]:










































