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1.1 INTRODUCTION 
Emulsions are naturally formed mixers of oil and water from oil wells. 
There are two types of emulsions: oil-in-water, (O/W), and water in- 
oil, (W/O). To separate oil and water, emulsion must be treated. The 
typical methods for transporting a heavy viscous crude oil include 
blending it with a diluent such as light crude, or heating the crude oil 
and then transporting it through a well-insulated pipeline. A drastic 
reduction in the apparent viscosity of the oil-in-water emulsion makes 
this Emulsion pipeline technology feasible and protable method for 
transporting viscous crude oils. After oil meet the specications of the 
pipeline oil component is measured and transported to its destination. 
The selection of the type and concentration of the surfactant or 
chemical depends on the physical and chemical properties of crude oil 
and water, rheology of the emulsion.

Economic advantages of Emulsion pipeline are -
i)  The emulsions formulated for pipeline transportation are 

generally much less viscous than virgin crude oil. 
ii)  The pressure capacity of the pumping equipment can be reduced, 

or a pipeline of smaller diameter can be used. This reduces the 
capital investment.

iii)  Compared to the heated oil pipeline, insulation is not desirable 
which eliminates the cost of heating the oil.

1.2 MATERIAL USED
Ÿ APPARATUS: M3600_Automatic_Viscometer.
Ÿ Magnetic Stirrer for mixing the crude oil and water.     
Ÿ Thermometer was used to measure the temperature of crude oil to 

nd pour point.                                                                                                                                                                        
Ÿ CHEMICALS USED: Sodium Carbonate. Acetone , Diesel for 

cleaning purpose. 

1.3 Experiment and outcomes
There are two experiments done
1. Finding of various parameters without creating emulsions and 

mixing of surfactant at different temperatures are listed below.
2. Finding of various parameters by creating emulsions and mixing 

of surfactant at a temperature (30◦C) is listed below.

Table1.1: Rheology Of Oil Sample At 40◦c

Table1.2: Rheology Of Oil Sample Oil At 30◦c

Table 1.3: Rheology Of Oil Sample At 25◦c

Table.3.1: After Emulsion, The Rheology Of The Oil Sample At 
30°c:

During emulsification of crude oil, three kinds of oil/water mixture 
were observed:
(I)  An oil-in-water emulsion.
(2)  A mixture visually less viscous than the heavy oil while more 

viscous than the oil-in-water emulsion. This mixture neither 
adhered to the glass vessel like oil nor dispersed quickly when 
poured into water like an oil-in-water emulsion. As a matter of 
fact, it was a complex mixture with a continuous water lm around 
oil bubbles.

(3)  A highly viscous water-in-oil emulsion. 

Figure 1.1: (without mixing sodium carbonate) no emulsion 
formed

Figure 1.2: After mixing with sodium carbonate at 16000ppm 
emulsion is formed 
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ABSTRACT
Emulsication Of heavy oils is usually the most common practice for transporting heavy oils through pipeline systems. In this project, we 
determined the various parameters of a sample of crude oil by using the apparatus Viscometer and investigated its rheological behaviour.

KEYWORDS
emulsication, heavy crude oil, viscometer, rheology



Volume - 11 | Issue - 05 | May - 2022

26 International Journal of Scientific Research

CONCLUSION
From the experiment, it was concluded that the oil sample under study 
is highly viscous and waxy in nature. Different emulsions were 
prepared by oil content, Na CO  .The development of oil water 2 3

emulsion caused a considerable decrease in viscosity even at higher oil 
content, enabling emulsions to be easily transported through the 
pipelines.

Ÿ The pour point of the heavy crude oil after emulsication was 
measured.

Based on the above result the following understanding have been 
developed-
I)  Shear stress v/s shear rate : as shear stress increases shear rate 

also increases but at 500 and 1000 shear rate is constant.
II)  Shear stress v/s speed: as shear stress increases speed increases, 

at 300 and 600 rpm speed remains constant for some time.
III) Shear stress v/s temperature: As shear stress increases 

temperature remains constant but at 97˚F and 99˚F shear stress 
increases and 150lb temperature decreases also at 101˚F shear 
stress remains constant.

IV)  Shear stress v/s Time: At 500s shear stress remains constant at 
10lb and at 1500s, 2500s, 3000s shear stress is 70lb, 180lb, 290lb 
respectively.

V)  Viscosity v/s speed: at 0rpm, viscosity is at 400cp and decreases 
at 50rpm and a slight increase at 50rpm and decreases till 100rpm 
and keeps decreasing till 300rpm and viscosity decreases again 
from 300rpm and decreases till 600rpm.

 VI) V  iscosity v/s Shear rate: viscosity is high at 0% of shear rate and 
decreases slightly as shear rate % increases.

VII) V iscosity v/s Temperature: viscosity uctuates as temperature 
increases.

VIII) V iscosity v/s time: viscosity is high at starting and decreases; at 
1500s viscosity is high then again decreases.

IX)  Temperature v/s time: temperature and time uctuates as time 
and temperature increases.
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