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ABSTRACT 
 
The objective of this study is to analyze the behavior of the electrical resistivity versus temperature for several 
vegetable oils : Nigella oil, olive oil, argan oil , palm oil and prickly pear. This study showed that the electrical 
resistivityρ decreases as the temperature T increases (25 -100 ° C). We attributed this decline to the effect of 
thermal agitation of the molecules disorientation oil. 
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INTRODUCTION 
 
To be insulating, liquid must drive the least possible electrical current when a voltage is applied to it, its 
conductivity σ should be as low as possible or conversely, its resistivity ρ(Ω.m) must be as strong as possible 
(ρ₌1/σ) 

 
The conductivity of an insulating liquid is due to the presence of free charge under the effect of an electric field. The 
move of charges causes conduction current. 
 
Contrary to the permittivity that is exclusively a feature of constitution of the oil (intrinsic),.the resistivity is highly 
dependent on packaging property. Thus, the resistivity of the oil is influenced by the presence of foreign substances 
considered as impurities (dust, particles, gases, moisture). That even as little as a few ppm influence the measured 
values. 
 
The higher is the temperature, the lowest is the viscosity of the liquid and the ion mobility is high [1], and therefore 
more high conductivity. Furthermore, the separation of separable impurity ions is greater when the temperature is 
high. The resistivity of a liquid decreases as the temperature increases. 
 
Vegetable oils are increasingly used in pharmacy, cosmetics etc ... Therefore, several studies have been conducted to 
assess the quality of the oil on the basis of their physical properties: viscosity, refractive index, resistivity electrical 
etc. Paceand al [2] suggested that the electrical properties can be used as indicators of the status and quality of 
vegetable oils. Several researchers have worked on the chemical and physical properties of vegetable oils [3, 4, 5,6]. 
 

MATERIALS AND METHODS 
 

Materials 
Vegetable oils have generally a very low toxicity and an excellent biodegradability. These qualities are due in 
particular to the low resistance of oxidation and hydrolysis. These two characteristics are conducive to the eco-
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toxicological aspects, plant oils are already used in distribution transformers and their attempts are being made to 
expand their use in power transformers [7]. 
 
 

  
(a): Construction of the used apparatus  (b): measuring cell resistivity 

 
Methods: 
• Measurement of the electrical resistivity of vegetable oils: 
 
We used the following formula to measure the electrical resistivityρ: 
 

S
R

L
ρ = ×

 
 

Where:ρ is the resistivity (Ωcm.) S is the section (cm ²) and L is the length (cm) 
 
S = ℓ.L, ℓ = 1.1cm, L = 2.2 cm (distance between the two electrodes). 
 

RESULTS AND DISCUSSION 
 

The measurements of the electrical resistivity of vegetable oils are shown in Fig.1. 

 
Figure 1: Electrical resistivity of vegetable oils ( Nigella , Olive, Argan, Prickly pear , and Palm.) 
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The causes to explain the change of the decrease in electrical resistivity as a function of the temperature are: 
� Different chemical changes occurring oil. 
� The orientation of the molecules (decrease in viscosity) which facilitates the passage of current in the oil. 
 

CONCLUSION 
 
The increase of the oils in electrical conductivity is promoted by the increase of the temperature. 
 
The research works of several authors who have studied this subject have allowed us to compare the electrical 
properties of our samples with those obtained by these researchers. 
 
Thus, the results we obtained in our study allowed us to the conclusion that change electrical measurements oils, 
depending on the temperature, can be used as a leading indicator of deteriorating food quality to high oil 
temperature. 
 
The interest of our study which is the physico-chemical measurements of oils, give us very important information 
about the quality of the oil studied, our next perspectives in the same subject are to measure the viscosity and the 
thermal conductivity according to the temperature. 
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