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A quantitative approach to evaluate the effect of
temperature and homogenizing conditions on crude oil

emulsion stability

(Hokkaido University” -+ JOGMEC™) O Xingjuan Hao™ - Mai Shimokawara™ -

Yoshitake Kato™ - Ryuta Kitamura™ - Yogarajah Elakneswaran®

1. Introduction
Water-in-oil (W/O) emulsion is highly undesirable in
petroleum industry as it can cause pressure drop,
enhanced

processing equipment, production capacity decrease,

pump malfunctions, corrosion  of
overused consumption of transportation energy, and
cleanup difficulties. Many studies were carried out
to analyze factors affecting crude oil emulsion
stability. However, most studies were limited to ideal
model oil. Few studies have evaluated emulsion
stability quantitatively as well. There is still a lack of
understanding on crude oil emulsion stability and
influencing factors. In this study, the effect of
temperature and homogenizing conditions on
emulsion stability was quantitatively evaluated for
different kinds of crude oils.

2. Experimental

Four types of crude oils (Oil A, Oil B, Oil C, and Oil
D) with different properties and de-ionized (DI)
water were used. Crude oil emulsion was prepared at
oil volume ratio of 10%. The emulsion was formed
by homogenizing crude oil with DI water under
different  conditions including temperature,
homogenizing speed, and homogenization time.
Thereafter, the samples were allowed to rest at the
corresponding temperature for 24 h, and then the
resolved water was separated by centrifugation at the
speed of 10,000 rpm for 5 minutes. The volume of
resolved water was measured for evaluating
emulsion stability quantitatively. Moreover, the W/O
emulsions obtained after centrifugation were
observed by microscopy.

3. Results and Discussion

The stability of crude oil emulsion was significantly

affected by

conditions, which can cause the amount of resolved

temperature and homogenizing
water in oil emulsion systems (Fig.1.). It means that
the lower percentage of Resolved water indicates the
higher crude oil emulsion stability. With increasing
the temperature (20°C~50°C), the stability of
emulsion formed by different oils changed in
different trends, which was considered due to the
changes of interfacial tension and crude oil viscosity.
The interfacial tension changes mainly depend on
crude oil properties, especially total acid number
(TAN) and total base number (TBN). It should be
noted that increasing homogenizing speed produced
more external energy for emulsion formation and
consequently its stability. Fig. 2 shows Oil A W/O
emulsions formed at different homogenizing speeds.
Higher

external energy contributed to more

emulsion particles formed and stabilized.

%Resolved water
%Resolved water

Fig.1. Variation of %Resolved water in different
systems with condition changes. (A) temperature;

(B) homogenizing speed

Fig.2. Micrographs of W/O emulsion obtained after

centrifugation formed by Oil A at different
homogenizing speeds. (A) 10,000 rpm; (B)
20,000rpm; (C) 30,000 rpm
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