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Abstract 
The variation of coefficients of viscosity with temperature for three local 
oils (palm kernel oil, melon oil and soya beans oil), have been investigated. 
Poiseuillc's method of determining viscosity and the Ostwald's viscometer 
method of comparing viscosity were used. Results showed tha t  coefficients of 
viscosity decrease linearly with temperature rise for the three oils. U was also 
observed that the viscosity of soya beans oil was higher than that of the other 
two oils for the temperature range considered. 

Introduction 
Edible local oils produced in Nigeria belong to the homologous series of fats and oils, which 

have similar chemical characteristics (Avwiri and Peter 1996). The viscosity of a liquid is the property 
possessed by that liquid which makes it offer resistance to flow or to relative motion of its layers. It is 
usually caused by the internal friction between the layers of liquid when there is a relative movement. 

According to Duncan (1979), viscosity is a function of molecular size of the molecules of the 
liquid as well as the bond energy existing between the molecules of that liquid. The longer the 
molecular chain of a liquid particularly the organic ones, the more viscous the liquid is. Though 
viscosity results from complicated molecular interaction, its effects on the flow of liquids is usually 
described by an empirical index called coefficient of viscosity, which in most literatures is simply 
referred to as viscosity. The knowledge of coefficient of viscosity as well as some other physical 
quantities such as electro capillarity, thermal conductivity and surface tension of local oils has both 
domestic and industrial applications. For instance, the coefficient of viscosity of liquid used for 
industrial purpose can serve as quality index of such liquid. The viscosity of a liquid depends on some 
variables such as impurities, temperature, electric and magnetic fields. 

According to Tabor (1996), Poiseuille in 1942 was the first person to give an accurate method of 
determination of coefficient of viscosity of liquid when he determined the viscosity of blood in horse's 
arteries using an equation which is now referred to as Poiseuille's formula. Stokes in 1845 also 
determined coefficient of viscosity of liquid using ball bearing falling through a viscous liquid contained 
in a measuring cylinder (Maduemezia & Chike - Obi, 1996). Submission by Duncan (1979) indicated that 
the coefficient of viscosity of a liquid decreases rapidly with temperature rise. Similar observation was 
made for water and some oils by Maduemezia and Chike - Obi (1996). 

In this study, the variation of coefficients of viscosity with temperature for three local oils, 
namely, Palm Kernel Oil (PKO), Melon Oil (MO) and Soya Beans Oil (SBO) have been investigated. 
The PKO was obtained from fruits of oil palm; MO was obtained from melon seeds while SBO was 
extracted from soya beans seeds. 

Experimental Method 
Poiseuille's method is most suitable for determination of coefficient of viscosity of liquid 

obtainable in large quantity and which flows easily, the method was used to determine coefficient of 
viscosity of water at laboratory temperature (28 c) while Ostwald's viscometer was used for the three 
local oils. 
(a) Poiseuillc's Method: In this method, water was passed slowly from a constant head 
apparatus through a capillary tube and the volume collected in a certain time was measured using 
measuring cylinder. The inner diameter of the capillary tube was measured so as to obtain its inner 
radius. The constant pressure head as well as (he length of the capillary tube and ihc time of How of 
water were measured. Then the coefficient of viscosity of the water was obtained from Poisseuille's 
formula; 

 



Where  V = Volume rate of flow through the capillary tube. P 
= Constant pressure r = Inner radius of the capillary 
tube L = Length of the capillary tube r\ = Coefficient 
of viscosity of the liquid. 

The value of viscosity of water obtained at laboratory temperature (280c) was in agreement 
with value quoted by Duncan (1979) and Maduemezia and Chike-Obi (1996). This value of viscosity of 
water was made use of in the Ostwald's Viscomcter method, which involved comparison of two 
viscosities. 

(b) OstwalcTs Viscometcr Method:- This method is normally used to compare viscosities of two 
different liquids at the same temperature or the viscosities of the same liquid at different temperatures. If 
one of the viscosities is known the other can be calculated. This viscometer is a glass instrument 
consisting of two spherical bulbs with one of the bulbs connected to the other through a capillary tube 
that joined a U-tube extending from the second bulb. Each of the bulbs opens to the atmosphere 
through a length of glass tube. In using the viscometer, certain volume of liquid under investigation 
was introduced via the opening of the bulb, which was not connected to the capillary tube, and it was 
sucked up into the other bulb connected to capillary tube until the upper level of the liquid was above a 
mark on the neck of the bulb. The liquid was then allowed to flow under its own weight through the 
capillary lube while noting the time for the upper level to fall between two marks, one above and the 
other below the bulb. The measured lime was the time for a volume of liquid equal to the volume "V" of 
the viscometer between the two marks to flow through the length of capillary tube connected below the 
viscometer bulb. For comparing viscosities of two different liquids at the same temperature, the 
experiment was carried out for the two liquids using the same volume of liquid in each case. 
However, for comparing viscosities of the same liquid at different temperatures, the viscometer was 
placed in a water bath, which was heated to the desired temperature. Then the densities of the liquids 
were determined at the desired temperature(s) using density bottle. The viscosity of water obtained 
under Poiscuilie's method was taken as known viscosity and used in obtaining viscosities of the three 
local oils at laboratory temperature. The viscosities of the oils obtained at laboratory temperature were 
used for comparison for each oil at various temperatures so as to obtain the viscosities of that oil at 
those temperatures. 

Theory 

Since liquid flows under its own weight, the flow could be assumed to be steady. The pressure 
difference that caused the flow decreased during the flow, however, since the viscometer always 
contained the same volume of liquid, the average difference of pressure head, say "h", remained the 
same. So for liquids of densities p, and p2 the average pressure differences are p,gh and p2gh respectively. 

Therefore, for steady flow of first liquid of viscosity T),, Poiseulle's formula is: 
 
 

 



 

If one of the viscosities is known, by measuring other parameters, the second viscosity can be calculated 
from eq. (v). 

Result and Discussion 
The variation of coefficients of viscosity of the three local oils with temperature is shown in 

Table 1 as well as Figure 1. The curves show that coefficient of viscosity of each oil varies inversely 
with the temperature; this is in agreement with submission of Duncan (1979), as well as that of 
Maduemezia and Chike-Obi (1996). It is also obvious from the result that SBO is the most viscous of 
all the three oils at room temperature and it maintained this higher viscosity above other oils for the 
range of temperature considered. PKO and MO have closer viscosity at room temperature, but the rate of 
decrease of viscosity with temperature for PKO is higher than that of MO. However, PKO and SBO 
responded to change in temperature in a similar way as depicted by their curves, which appear parallel. 
  



 

 
 
 

 
Application 

Since the experiment showed that coefficients of viscosity of these oils decreased rapidly with 
temperature rise, the oils cannot be used as lubricant in a situation where large amount of heat may be 
generated during operation. However, they may be used for lubrication at home and workshops where 
machine operation cannot produce enough heat that can decompose them since they contain fatty acid. 
  



In the production of margarine where oil is normally hydrogenated so as to increase its 
viscosity, this may be achieved quickly when naturally viscous oil is used. Thus SBO, which has 
higher viscosity, will be most suitable for margarine production. 

Conclusion  
Coefficients of viscosity of some local oils have been found to decrease linearly with rise in 

temperature. Out of the three local oils investigated, SBO was the most viscous and it maintained its high 
viscosity above PKO and MO, even as viscosity decreased with rise in temperature. Thus in any 
application where viscosity is an important factor such as margarine production SBO is the most 
appropriate. 

References 
Avwiri, G. O.; and Peter, M. J. (1996). Comparative Studies of Electro capillarity in Local Samples of 

Edible Oils in Nigeria. Nigeria Journal of Physics. V. 8s, P. 44 and 45. 

Duncan, T. (1979). Advance Physics. Materials and Mechanics. London: John Murray. Maduemezia, 

A.; and Chike-Obi, B. (1996). Mechanics and Properties of Matter. Nigeria, Longman. 

Tabor, O. (1996). Gases, Liquids and Solids and Other States of Matter. 3rd Edition. Britain: 
Cambridge University Press. 

 
  


