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Abstract. This paper describes the obtaining process results 
of a biodiesel-water emulsion, which seeks to obtain a non-fossil 
fuel whose characteristics comply with its possible use in diesel 
engines ensuring fewer toxic emissions into the environment, for 
it to be made tests with different proportions were realized, 
having previously chosen the correct emulsifier for this 
application. 
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1. Introduction 
 
An emulsion is a mixture of two partially miscible liquids, 
one of which is dispersed in the other through globules. A 
liquid (dispersed phase) is dispersed in the other (the 
continuous phase or dispersing phase). Many emulsions 
are of oil / water, edible fats as one of the most common 
types of oils found in everyday life. Examples of 
emulsions include butter and margarine, milk and cream, 
espresso, mayonnaise, photo-sensitive side of 
photographic film, the magma and the cutting oil used in 
metallurgy. In the case of butter and margarine, fat 
surrounds droplets of water (in a emulsion of water in oil), 
in milk and cream, water surrounds droplets of fat (in a 
emulsion of oil in water). 
Emulsions are part of a class more generic of two-phase 
systems of matter called colloids. Although the terms 

colloid and emulsion are sometimes used 
interchangeably, emulsion tends to imply that quantity of 
the dispersed as the continuous are liquids. 
There are three types of emulsions, the emulsification of 
oil and water (oleoacuosas) that has oil as the dispersed 
phase in water, which is the continuous phase. 
Hidrooleosas emulsions in oil or water, the water is 
dispersed in the oil, which is the external phase. 
Emulsions are sometimes not clearly defined, as the 
internal and external phase, instead of being 
homogeneous, contain portions of the opposite phase, an 
emulsion of this kind is called dual emulsion. In 
particular the industrial sector pay attention to the use of 
emulsions of oleoacuosas type as a method to residue 
control, such as magma globules of liquid iron-nickel can 
be dispersed within a continuous phase of liquid silicate 
[7]. In this process in preparing the emulsions is called 
emulsification. 
There are three types of unstable emulsions: flocculation, 
where the particles are mass, cremation, where the 
particles are concentrated at the surface (or bottom, 
depending on the relative density of the two phases) of 
the mixture while staying separated and coalescence 
where the particles melt and form a liquid layer. [2-5]. 
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Fig 1. Unstable emulsion. 
 
When an emulsion turns into water in oil emulsion or oil in 
water emulsion depends on the volume fraction of both 
phases and the type of emulsifier. Generally, the Bancroft 
rule applies: emulsifiers and emulsifying particles tend to 
promote dispersion of the phase in which they do not 
dissolve well, for example, proteins dissolve better in 
water than in oil so they tend to form oil in water 
emulsions (that is why they promote the dispersion of oil 
droplets throughout a continuous phase of water). 
The basic color is white emulsions. If the emulsion is 
diluted, the Tyndall effect scatters the light and distorts the 
color to blue, if it is concentrated, the color is distorted 
towards yellow. This phenomenon is easily seen by 
comparing skim milk (free or low fat) cream (with high 
concentrations of milk fat). Microemulsions and 
nanoemulsions tend to be clear because of the small size of 
the dispersed phase. 
 
2.  Process for obtaining 
 
After obtaining biodiesel from cooking oil is made by 
washing precipitated funnel until the wash water as clear 
as possible or obtains neutral pH after centrifugation was 
performed to remove waste glycerin. [1,6]. (Figures 2, 3 
and 4). 

 
Fig. 2. Washing of biodiesel. 
 

 
Fig. 3. Instrument for measuring pH. 
 

 
Fig. 4. Biodiesel washing and spinning. 
 
With biodiesel processing (washing and spinning) 
proceeded to do tests with the ethoxylate nonyl phenol [3, 
8] working as an emulsifier and water. They began by 
determining what type of emulsion could be obtained 
from biodiesel-water or water-biodiesel in the following 
proportions (Fig. 5): 
 
TEST BIODIESEL WATER EMULSIFIER 
Test 1 25% 75% 1% 
Test 2 50% 50% 1% 
Test 3 75% 25% 1% 
 

https://doi.org/10.24084/repqj10.769 1582 RE&PQJ, Vol.1, No.10, April 2012



 
Fig. 5. Test Biodiesel - Emulsifier. 
 
Best result was obtained in the test 3, by determining the 
best water in biodiesel emulsion. According to this result 
was decided to conduct a test to determine the behavior of 
the emulsifier between biodiesel and diesel with the same 
proportion, obtaining the following results (Fig. 5): 
 
TEST FUEL WATER EMULSIFIER 
Test 4 75% 

BIODIESEL 
25% 1% 

Test 5 75% DIESEL 25% 1% 
 

 
Fig. 6. Test water in biodiesel and water in diesel. 
 
Tests 4 and 5 determined that the emulsifier works on both 
biodiesel and diesel in an appropriate manner, namely 
without producing clumps and a low viscosity. From the 
emulsion is water in biodiesel proceeded to determine a 
specific proportion in which a better emulsion is obtained 

by varying the ratio between the two elements as follows 
(Fig. 6): 
 
TEST BIODIESEL WATER EMULSIFIER 
Test 6 80% 20% 1% 
Test 7 85% 15% 1% 
Test 8 90% 10% 1% 
Test 9 95% 5% 1% 

 

 
Fig. 7. Tests (Water – Biodiesel) in different proportions - 
Emulsifier. 
 
From these tests the best test emulsion was 6. With this 
test it was determined that the reaction was not 
emulsified water, which is preceded by varying the ratio 
between water and biodiesel in a range between 80% and 
85% biodiesel and the proportion of emulsifier. 
 
3. Results 
 
The fuel obtained was tested in a single cylinder diesel 
engine with a displacement of 300 cubic centimeters 
which produces 6 horsepower. There were no 
malfunctions or failures in engine systems, highlighted 
the ease of engine cold start and the significant reduction 
in soot in exhaust gases. 

 
Fig. 8. Test motor diesel with biodiesel. 
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Additionally, request the characterization in the Nacional 
University of two different substances Biodiesel and water, 
which yields the following information. 
 
Tabla I. Results Biodiesel Characterization. 

 
Tabla II. Results Biodiesel-water Characterization. 

 
 
4.  Conclusion 
 
The test 6 presented high homogeneity and stability after 
the time is no visual separation between the biodiesel and 
water. 
The motor behavior of the emulsion was within the ranges 
established a consistent behavior and emissions of gases 
decreased considerably. 
The ethoxylated nonyl phenol emulsifier gave satisfactory 
results both in the homogeneous mixture as engine 
performance and emissions. It is therefore advisable to use 
in internal combustion engines; hold the precaution of 
periodic maintenance, evaluating the rate of corrosion due 
to the presence of water in the emulsion. 
Additional stability can be achieved by the introduction of 
surfactants or stabilizers. 
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