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Abstract. Emulsions in crude oil are very common in the petroleum industry. Compounds
that serve as emulsion breakers are commonly called demulsifiers. This test is done by
inserting a petroleum emulsion that has been interpreted into a bottle, then placed in a
water bath for 3 hours at variations in temperature 50 °C, 60 °C, and 70 °C and demulsifier
concentrations of 1 ml, 3 ml, 5 ml to find out the variation in the separation of water and
oil in the sample. The results showed that the highest volume of separate water in the
demulsifier testing process occurred in DA 1 ml samples at 60 °C and 70 °C with separate
water volumes of 30 ml each. However, based on the separation time DA 1 is still more
effective than demulsifier DK 1, where DA 1 takes a faster time to reach the maximum
separate water volume of 60 minutes of testing. Meanwhile, DK 1 takes 120 minutes to
achieve maximum demulsification results.
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Introduction

Water that mixed with oil will cause an emulsion, this emulsion is not expected in the
petroleum industry because the volume of dispersed water will fill the equipment room at the
gathering station thereby increasing the capital cost of an oil and gas company (Ed, 2009). In
addition, emulsions can have a negative impact on the quality of the oil produced because dispersed
water can cause corrosion in production and processing equipment. Therefore, water dispersed in
crude oil needs to be separated.

The selection of a demulsifier formulation must consider the impact of the composition
used on the environment. The standards and safety of the use of chemicals in the oil field are
increasingly being tightened, thus encouraging the development of environmentally friendly
formulations that can be applied in the oil field and carried out as efficiently as possible using
existing chemicals.

In order to minimize the impact of using chemicals that have a negative impact on the
environment, researchers tried to experiment with making demulsifier formulations using local
ingredients such as coconut oil, lemon peel extract, liquid soap, cassava starch, camphor, and
whiting. This research was conducted at the Petroleum Engineering Reservoir Laboratory, Islamic
University of Riau. To test the effectiveness of this natural demulsifier, a conventional demulsifier
is needed which functions as a comparison.

Methodology

The method used in this research is the R&D (Research and Development) method. Then
proceed to the development stage in the form of a lab test on the performance of the demulsifier in
the demulsification process. The demulsifier test was carried out using the bottle test method to test



the temperature and concentration of the demulsifier made from local ingredients to get optimal
results. Meanwhile, the data collection technique is primary data obtained from research results,
reference books, journals, papers that are in accordance with the research topic. After obtaining these
results, then an evaluation of the data is carried out which leads to conclusions which are the
objectives of the study.

Temperature and concentration have a very important influence on the demulsification
process of water and oil. The temperature in this research was set on a scale variation of 50 °C, 60
°C, and 70 °C. While the concentrations used were 0.2 ml, 0.4 ml, 0.6 ml, 0.8 ml and 1 ml. The
demulsification process was tested using the bottle test method which is a suitable method for
conducting tests on a laboratory scale while providing good guidance and in accordance with field
conditions (Manggala et al., 2017). Water bath tool is used to perform the test at the desired
temperature in the study. The demulsification process was carried out for 180 minutes (3 hours) in
order to obtain maximum demulsification results (Erfando, 2018). Each sample tested will observe
the results every 30 minutes until the maximum time is 180 minutes. The results of demulsification
can be measured by the volume of water separated from the oil.

The crude oil sample used in this research is an oil sample from one of the Riau fields
available at the Petroleum Engineering Reservoir Fluid Analysis Laboratory. The oil used is
classified as a light oil type.

Table 1. Physical properties of X oil field

No Parameter Value Description
1 Oil Mass (mminyak) 42.74 Gram

2 Oil Density (pminyak) 0.854 gr/ml

3 Specific Gravity (SG) 0.854 -

4 °API 34.19 -

Results and Discussion

On a scale of 50 °C, the DA sample with a concentration of 0.2 ml had the least volume of
separated water compared to the other samples with a value of only reaching 5 ml or 16.67% for
180 minutes (3 hours). The DA sample with a concentration of 0.4 already showed better results
with the separated water volume of 10 ml or 33.33% at 180 minutes. Furthermore, the separation
results showed an increase in the 0.6 ml and 0.8 ml DA samples where the separation results were
12 ml (40%) and 15 ml (50%) within 180 minutes (3 hours). The results of the separation at a
temperature of 50 °C the most optimum was obtained from the DA sample at a concentration of 1
ml with a separate water volume of 20 ml (66.67%) within the last 30 minutes of the test (150
minutes), it can be seen from the volume of separated water which was larger than other samples
under these conditions.

The result of the separated water volume using DK 1 at a temperature of 50 °C
during the last 3 hours of testing was only 12 ml (40%) This indicates that DK 1 is not
very functional at low temperatures. According to Manggala et al., (2017) temperature is
the main factor affecting emulsion stability. The higher the temperature, the more
unstable the emulsion and vice versa if the temperature is lower, the emulsion will be
more stable. While the effect of time in the separation also increases with increasing time.
Where significant water separation was obtained when the time reached 30 minutes, after
that the increase was slightly (Hamadi & Mahmood, 2016).
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Figure 2 Results of demulsification versus time at a temperature of 50 °C

At a temperature of 60 °C, the water separated from the crude oil emulsion has
begun to stabilize and what is certain is that there has been an increase in demulsification
efficiency compared to a temperature of 50 °C. According to Abdulkadir, (2010) the heat
added to the demulsification test can increase the effectiveness in mixing the demulsifier
with the emulsion so that it can perform the separation quickly. Based on the results of the
demulsification test using the bottle test method at a temperature of 600C, there was a fairly
high increase in water separation due to the increase in temperature in this demulsification
test. The DA sample with a concentration of 0.2 ml had the least volume of separated water
compared to the other samples with a value of only reaching 10 ml (33.33%) for 180
minutes (3 hours). The DA sample with a concentration of 0.4 already showed better results
with the separated water volume of 18 ml (60%) at 180 minutes. Furthermore, the
separation results showed an increase in the 0.6 ml DA sample where the separation result
was 22 ml (73.33%) within 180 minutes (3 hours).
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Figure 1 Results of demulsification versus time at a temperature of 60 °C

This 60 °C temperature is a suitable temperature for demulsification testing on a
laboratory scale, according to Bin Mat, Samsuri, Aizan, & llyani Rani, (2006) that the
appropriate temperature considered for the demulsification process on a laboratory scale is
between 50 °C to 70 °C. The results of demulsification of all samples at temperature
conditions of 50 showed a fairly dominant concentration effect, this was supported by
Hajivand & Vaziri (2015) which stated that the higher the concentration of the demulsifier
given, the higher the rate of coalescence in droplets.



At a temperature of 70 °C, the highest demulsification yield and the shortest
separation time were obtained compared to other temperatures. According to Sulaiman et
al., (2015) high temperatures can be more effective in breaking emulsions because they
reduce the interfacial tension between oil and water. The most effective separation results
at temperature 70 °C were obtained from DA samples at concentrations of 0.8 ml and 1 ml
with the same volume of separated water, which was 30 ml (100%) at the end of the test.
However, the 1 ml DA sample was more effective than the 0.8 ml DA sample in terms of
separation time. The 1 ml DA sample was able to completely separate the water at the 60th
minute while the 0,8 DA reached the maximum separation at the 90th minute. This 70 °C
temperature is one of the optimal temperatures for demulsification testing (Erfando et al.,
2018).
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Figure 3 Results of demulsification versus time at a temperature of 70 °C

Conclusion

Based on the test of a demulsifier made from coconut oil, lemon, cassava starch,
calcium hydroxide and liquid soap using the bottle test method under conditions of
variation of test temperature 50 °C, 60 °C, 70 °C, concentration 0.2 ml, 0.4 ml, 0.6 ml, 0.8
ml, 1 ml and time testing for 180 minutes (3 hours), the results obtained the highest volume
of separated water in the demulsifier testing process, namely the 1 ml DA sample at a
temperature of 600C of 30 ml and 1 ml of DA at a temperature of 70 °C of 30 ml. The
results of demulsification between DA 1 and DK 1 had the same value, namely 30 ml.
However, based on the separation time, DA 1 is still more effective than commercial
demulsifier DK 1, where DA 1 requires a faster time to reach its maximum separated water
volume, which is 60 minutes of testing. Meanwhile, DK 1 takes 120 minutes to achieve
maximum demulsification results.

Several parameters that affect the results of the demulsifier test include
temperature, concentration and time. All of these parameters have a directly proportional
effect on the volume of separated water in a demulsification process.
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