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ABSTRACT

The objective of this study is to analyze the biehasf electrical properties depending on the tenapare, for
vegetable oil: palm. This study showed that thetgtal resistivityo decreases as the temperature T increases (20
-140 °C). We attributed this decline to the eff@icthermal agitation on the disorientation of theletules of the

oil.
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INTRODUCTION

Vegetable oils are triglycerides, that is, triestef glycerol and fatty acids. A triglyceride isglycerol molecule
connected to three molecules of monocarboxylic sagiith a long hydrocarbon chain fatty acid call&bhlike
hydrocarbons consisting exclusively of hydrogen eadbon.

Vegetable oils are increasingly used in pharmaogmetics. Therefore, several studies have beenuctedl to
assess the quality of the oil on the basis of thleysical properties: viscosity, refractive indelectrical resistivity.
Pace, Risman, Bengtsson and El-Shami [1] sugg#istéeédhe electrical properties can be used as atalis of the
state and quality of vegetable oils. Several reteas have worked on the chemical and physical gutigs of
vegetable oils [2, 3, 4, 5, 6, 7, 8, 9].

The electrical properties of oils depend on thieernical and molecular composition. The electriealstivityp and
dielectric rigidity are the main electrical chaetitics of a substance. The electrical condugtieftoil is due to the
presence of free charges and under the influenae efectric field, the charges move to providesl@atric current.
The electrical resistivity is the inverse of el conductivity.

The electrical resistivity is a fundamental paraneaton-destructive characterization of compoud@s 11].
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MATERIALS AND METHODS

We used the resistivity measurement method knowhvas points method": the electrical resistanceha oil is
determined by measuring the current and potenifigrdnce between the two electrodes of the cek montage).

2.1. Materials
Schema of the cell used to measure the electesativity.
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a. Montage of the equipment used. b. cell of measurement of reistivity

2.2. Method
Computation of the resistivity was based on thiowahg formula:

S
p=Rx=

L
Where p : Electrical Resistivity@.cm); R: Resistancd)); S: Section (cm?); L: length (cm)
2.3. Modelization
The variation of the resistivity of vegetable adls a function of the temperature is modeled with Alirhenius
equation(1):

p =pO0exp (Ea/RT)

p is the resistivitypgis the pre- factor Exponential2(/m), Ea is the activation energy (J/mol), R is ¢jas constant
(J /mol/K), and T is the temperature (K) .

Thep0 value may be approximated as high-temperatuistirgty (pO of po).
Equation (1) can be rewritten as follows: i) € In (00) + (Ea / RT)

The aim of this study is to adapt our results by Brrhenius equation, and determine from this modelthe
physico-chemical characteristics of the oil studied

RESULTS AND DISCUSSION

3.1. Results
The measurements of the electrical resistivityafipvegetable oil are shown in Figure 1.
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Résistivité éléctrigue de huile de Palme
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Figure 1: Electrical resistivity vegetable palm oil(16°Q / cm)

The results of modeling, vegetable palm oil arenshin Figure 2.
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Figure 2: Modeling the electrical resistivity of the vegetable oil

Table 1: Important parameters of the In (electricalresistivity) versus temperature

Sample | v, (x10°Q,cm) | E4(KJ/mole) | R’
Palm oil 5.59 1.174 0.998

DISCUSSION

The causes we can give to explain this change édserin the electrical resistivity depending onperature) are:

v Different chemical changes occurring this oil.

v The orientation of the molecules (decrease in gisgpwhich facilitates the passage of currentia oil.

v'The electrical resistivity of vegetable palm oikcdeases with temperature, experimentally and edigied by
Arrhenius equation.

v'The activation energy and the pre-exponential terene obtained. These results can be used as a reans
characterize the quality of the oil. These valuggeshd on the nature of the oil.
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