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Abstract. The dynamic viscosity of coconut oil was measured as a function of shear 

rate at different temperature ranged from 40°C to 100°C. In this study, shear stress and the 

dynamic viscosity as a function of temperature of coconut oil decrease with increasing 

temperatures. Three and multi-constant formula were proposed to obtain more suitable 

prediction of temperature dependence of shear stress and dynamic viscosity of coconut oil. 

This work shows that the behavior of coconut oil at the temperature ranged from 40°C to 

100°C is Newtonian behavior by fitting the model of power law. 
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1. INTRODUCTION  

 

 

Coconut oil contains a mixture of triglycerides which has about 50% lauric acid and 

15% C6, C8 and C10 fatty acids. Coconut oil is part of the vegetable oil class being 

considered to be the richest source of fatty acids. Rheology is a science used to describe and 

evaluate the deformation and flow behavior of solid and liquid materials subjected to shear 

stresses or shear velocities [1, 2]. Several studies have proposed alternative equations with 

two or three constants to ascertain the dynamic viscosity dependence of temperature. Stanciu 

proposed four polynomial and exponential relations of dynamic temperature viscosity 

dependence for a wide range of vegetable oils [3]. Giap replaced an Arrhenius equation by 

derivation and applied this relation to six vegetable oils [4]. The multi-constant shapes were 

represented by the viscosity of the liquid as a function of temperature and were proposed by 

Thorpe and another by Daubert [5, 6]. Equations with three constants have been proposed by 

De Guzman and Vogel [7, 8]. New forms to describe the effect of temperature on viscosity 

were suggested by Abramovic [9]. 

Zhou explained the flow behavior of liquids (Newtonian or non-Newtonian) studying 

the shear rate as a function of temperature [10]. Chitosan dissolved in weakly acidic solutions 

was studied by Esam by representing the dependence of the dynamic viscosity on the shear 

stress and its results showed the shear stress behavior is as pseudoplastic (non-Newtonian 

behavior) at temperatures between 20°C and 50°C, but is shown to be predominant at low 

temperatures [11]. Akhtar conducted a preliminary study investigating the Newtonian or non-

Newtonian behavior of the various oil samples (olive, almond, coconut, castor, sesame, 

cottonseed, sunflower and paraffin) and found that all. The investigated oil has a Newtonian 

behavior with a slight deviation in the oils of olive and coconut [12]. Giap showed that 

vegetable oils behaved as pseudoplastic [13]. Ashrafi studied the rheological properties for a 

wide range of olive oil at different temperatures [14].  
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 The dynamic viscosity according to the shear rate of three commercial coconut fats 

highlighted the flow behavior of coconut fat and was explained according to Newton's 

equation. The dynamic viscosity of coconut fat at different temperatures was used to calculate 

the flow activation energy [15]. The plant studied twelve vegetable oils in the temperature 

range (35°C to 180°C) [16]. Santos evaluated the temperature dependence of the rheological 

behavior of unused oils (soy, sunflower, olives, rapeseed, corn, rice and soy + olive and 

sunflower + olive mixtures) and used vegetable cooking oils [17]. The viscosities of the three 

types of oil (soybean oil, sunflower oil and canola oil) were investigated as a function of shear 

rate and also shear stress as a function of shear rate at temperatures between 10°C and 80°C 

[18]. In Ștefănescu's paper, the variation of dynamic viscosity with the shear stress for two 

non-additive vegetable oils of rapeseed and soybean [19]. The viscosity as a function of the 

temperature from 24°C to 110°C was measured by Noureddini on a number of vegetable oils 

(crumbs, rapeseed, maize, soy, coconut milk and lesquerella) [20, 21]. 

The purpose of this study is to describe the non-Newtonian behavior of coconut oil and to find 

a relationship of dependence on shear speed or shear stress. The equation has three 

characteristics that depend on the type of oil studied and on the conditions for obtaining it.  
 

 

2. MATERIALS AND METHODS 
 

 

Types of coconut oil used in this paper are produced from coconut crop obtained in 

Romania. Coconut oil was investigated with the Viscotester VT 550 viscometer with the HV1 

viscosity sensor measuring viscosities ranging from 10
4
 to 10

6
 mPa·s and shear rates between 

3 and 120 s
-1

. The temperature ranged between 40 and 90
o
C and the measurements were made 

from 10 to 10
o
C. The accuracy of the temperature was   0.1

o
C. 

 

 

3. RESULTS AND DISCUSSION 
 

 

Figs. 1-7 show the dependence of the dynamic shear viscosity at all temperatures at 

which the coconut oil was studied. Through exponential tuning we found the parameters that 

depend on the chemical structure of the oil, the working conditions and the temperature. The 

correlation coefficients have values close to the unit. 
 

 
Figure 1. Dependence dynamic viscosity versus shear rate at temperature 40°C. 
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Figure 2. Dependence dynamic viscosity versus shear rate at temperature 50°C. 

 

 
Figure 3. Dependence dynamic viscosity versus shear rate at temperature 60°C. 

 

 
Figure 4. Dependence dynamic viscosity versus shear rate at temperature 70°C. 
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Figure 5. Dependence dynamic viscosity versus shear rate at temperature 80°C. 

 

 
Figure 6. Dependence dynamic viscosity versus shear rate at temperature 90°C. 

 

 
Figure 7. Dependence dynamic viscosity versus shear rate at temperature 100°C. 
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By exponential fit of the obtained graphs we found a dependency relation of the 

dynamic shear viscosity that has the form: 

 

 = exp0 A ( )/ B                                                                                                (1) 

 

Table 1 presents the temperatures at which the coconut oil was studied, the parameter 

values η0, A and B and correlation coefficients. 
 

Table 1. The temperature, value of parameters of described by equation (1) and coefficient correlation for 

coconut oil  

Temperature, °C 
Value of parameters 

Correlation coefficient, R
2 

η0 A B 

40 14.3039 31.2514 3.7999 0.9912 

50 10.4061 12.5642 9.0124 0.9482 

60 7.7775 13.1513 5.5040 0.9286 

70 7.1767 7.5640 8.5643 0.9489 

80 6.7232 5.2439 15.4469 0.9678 

90 6.2957 4.1523 24.3293 0.9832 

100 5.9984 4.1679 25.0849 0.9884 

 
The values of the parameter η0 decrease with the increase of the temperature as it 

happens with the parameter A. The parameter B increases with the increase of the temperature 

and the shear rates. The correlation coefficients have values close to the unit at all 

temperatures. These parameters depend on the chemical structure of the oil studied. 

 

 

4. CONCLUSION 
 

 

The dynamic viscosity of coconut oil was determined at temperatures between 40
0
C and 

100
0
C and shear rates were between 3.3s

-1
 and 120s

-1
. This paper proposes one new 

correlation of the dynamic viscosity to the shear rate. The values of constants η0,  A and B   

and the correlation coefficients were determined by on exponential fitting of the experimental 

curves using Origin 6.0 software.  
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