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 Summary The objective of this study is to analyze the behavior of the electrical 

resistivity as a function of temperature, for vegetable oils: argan, olive, avocado, 
rapeseed and sunflower. This study showed that the resistivity decreases as the 

temperature T increases (20 -140 ° C). We attributed this decline to the effect of 

thermal agitation on the disorientation of the molecules of the oil.  
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INTRODUCTION 

 

 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 , 

electrical resistivity etc… . Pace, Risman ,Bengtsson and El Al Shami [1] 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 [2][3] 

 The electrical properties of the oil depend on their chemical composition and molecular structure. The 

electrical resistivity and dielectric strength are the main electrical characteristics of a substance. The electrical 

conductivity of oil is due to the presence of free charges, and under the effect of an electric field, these charges 

move to thereby provide an electrical current. The electrical resistivity is the reciprocal of the electric 

conductivity. 

 The electrical resistivity is a fundamental parameter in the non-destructive characterization of compounds 

[4,5]. The study of the electrical conductivity as a function of temperature oils :argan, sunflower and rapeseed 

allow us to better characterize these oils. 

 Vegetable oils: Argan , Olive , Avocado, Sunflower and Rapeseed commercially available, were purchased 

on the market. 

MATERIALS AND METHODS 

 

 Vegetable oils are generally very low toxics and have execellent biodegradability. These qualities are due in 

particular to oxidation and hydrolusis. These two characteristics that are conducive to eco-toxicological 

aspects,plant oils are already used in distribution transformers and attempts are being made to expand their use 

in power transformers. [6] 

 Diagram of the cell used to measure the electrical resistivity (Figure 1).  

 We used the method of measuring resistivity called "colon": the electric resistance of the oil is determined 

by measuring the current and the potential difference (pd) between two electrods of the cell.  

 The cell used to measure the electrical resistivity is shown schematically in Figure 1: 
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 Figure 1 below shows the change in the electrical resistivity of vegetable oils as a function of temperature. 

We note that all oils have the same behavior of the resistivity except for the case of avocado oil for which there 

is a slight difference [3]. 

Causes that we can give to explain this change (decrease of the electrical resistivity as a function of temperature) 

are:  

 Various chemical changes occurring in the oil.  

 The orientation of molecules (decrease in viscosity) which facilitates the transit of current in the oil.  

 A.Tekin and all [4] have explored the influence of temperature on the measurement of the resistivity of the 

oil Soybean, and they obtained the same results. Our results agree well with those of reference. 

 
 

Fig. 1: Installation of the equipment used. 

 

 
 

Fig. 2: Measurement of cell resistivity. 

 

 
 

Fig. 3: Electrical Resistivity of Vegetable oils. 

 

Conclusion: 

 The increase in the electrical conductivity of oils we studied is favored by higher temperatures.  

 Research of several authors who have studied this issue, we were able to compare the electrical properties 

of our samples with those obtained by these researchers.  

 And the results we obtained in our study allowed us to conclude that the change in the electrical 

measurements of oils depending on the temperature can be used as a strong indicator of deteriorating food 

quality of the oils at high temperature.  

 Thereafter, we intend to do a study on the thermal conductivity of these oils depending on the temperature. 



551                                                                   El Habib EL Azzouzi et al, 2014 

Advances in Environmental Biology, 8(13) August 2014, Pages: 549-551 

RÉFÉRENCES 

 

[1] Pace, et al., 1968. Risman et Bengtsson 1971; El-Al Shami et. 1992. 

[2] Charrouf, Z., Valorisation de  l’arganier,  résultats et perspectives, 2001. in :Collin G. Garneau F-X 5
ème

 

colloque Produits naturels d’origine végétale. Proceeding Actes  du  colloque  de  Sainte  Foy  (Québec) 4. 

au  9  août.  Laboratoire d’analyse et de séparation des essences végétales. Université deQuébec. 

[3] Khouloud LAKRARI, 2013. Study of electrical resistivity of vegetable oils: linseed and almond 

[4] Aziz TEKIN and Earl G. Hammond, 2000.  Journal of the American oil Chemists’ Society, 77(3): 281-283. 

[5] Mahapatra, A.K., B.L. JONES, C.N. NGUYEN and G. KANNAN, 2010. An Experimental Determination 

of the Electrical Resistivity of Beef, Agricultural engineering international : the CIGR Ejournal. Manuscript 

1664. XX.  

[6] Darwin, A., C. Perrier and P. Foliot, 2007. The use of natural ester fluids in transformer, Proceedings of 

MATPOST conference, Lyon (France), 0036.  


