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Abstract:

A Gemini surfactants(GS) is a bis quaternary amoniun salt.It is prepared from tetramethyl
ethylene diamine(TMEDA)with cetyl bromide, while an ordinary surfactant(OS), which is
quaternary ammonium salt, is prepared from trimethyl amine(TMA) and cetyl bromide. They
were identified by elemental analysis and IR spectroscopy.

Comparing the GS, OS and the commercial surfactants, the Gemini surfactant shows an
interesting properties and have a variety of of uses, such as a de - emulsifier.

Adopting the composition ratios found in the study of reverse chemistry of commercial de-
emulsifier, Rp6000, which is usually use in the south and north oil companies in Iraq. The
prepared active reagent were characterized by various techniques, IR spectroscopy, elemental
analysis, melting point, solubility, flash point and functional group analysis.

The efficiency of the prepared de-emulsifier was examined by standard methods and
compared with the efficiency of the commercial Rp6000 based on the same wet crude oil

sources .

Introduction:

Emulsions are unstable thermodynamic
systems which contain two immissible liquid
phases. The emulsion causes many problems

such as corrosion, or effect the quality and
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properties of oil. One of the methods of

treatment of this problem is by using de-

emulsifier ( tensider or emulsion breaker) (V.
These systems can be dissociate in the

presence of a kind of surfactants known as
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emulsifying agents. These agents consist of
two groups, polar(hydrophilic) like aquous
phase and non polar group(hydrophobic) like
an oil @.

Surfactants were known for a long time.
They are known for the ancient Egyptians and

Babylonians, and they were made of animal

fats and plants oil. They were used for

detergents, drugs, dyes and many other
industries such as emulsifiers and de-
emulsifieres ®.

The de-emulsifiers reduce the surface
tension for liquids and then dissociate the
large oil blocks. It increases the interfacial
action”. This activity depends on the nature
of surface active material, the molecular
weight and the length of the molecular chain

In this work we used a surfactant which
can be used in an oil industry as an important
economic field. As it is well known, there are
two kinds of emulsions in an oil industry ,
water / oil (w / 0) , and oil / water (o / w) ©.
The difference between them is the nature of
the dispersed and continuous phases. Each
one has its own method .

The (w / 0) emulsion was used to treat the
wet crude oil , which is as a result of the
injection of water into the oil Wells. To get
better efficiency of surfactant, the Gemini
surfactant (GS)® was used, which have many

hydrophilic groups linked together by spacer
™

Experimental work:
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1. Preparation of the compounds:

1- Preparation of cetyl
bromide(CH3(CH,);sBr) ®:

A mixture of 10 ml(0.043 mole) of
cetyl alcohole and 33ml(0.215 mole) of
48%HBr(1:5 mole ratio) was refluxed for
4 hours. The reaction mixture then cooled,
and the unreacted cetyl alcohol was
extracted with absolute methanol(3 times).

The liquid product then dried with
anhydrous MgSOj4 The cetyl bromide then
distilled. The yeild is 75%(9.5 g). bp: 122-
124°C, mp:16.18°C ©.

2- Preparation of GS(quaternary
ammonium salt):

Tertiary ammonium salt was prepeared
in two necked round bottomed flask fitted
with separating funnel and condenser. A
solution of 6.3 ml (0.01mole) of
tetramethyl ethylene diamine and 30 ml of
dry ethanol as a solvent was placed in the
flask. The solution then heated to 50°C
and then 60.2 ml(0.02 mole) of cetyl
bromide was added drope wise by the
separating funnel for 60 minutes at 50°C.
After the addition was completed, the
temperature raised to 80°C and the
reaction was continued for 24 hours. The
solvent then evaporated by rotary
evaporator.

The product is white solid material
which was dried and then recrystalised
with a mixture of hexane and

ethanol(1:1)®. The product is soluble in
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water, xylene and toluene. The yield is
67.5%(50.1g).

3- Preparation of ordinary surfactant
(OS):

In three neked rounded bottomed flask
fitted with mechanical stirror, separating
funnel and condenser. 11.82g(0.02 mole)
of trimethy amine(TMA )was placed
followed by the addition of a solution of

2. ldentification of the compounds:

The suggested reaction for the preparation

of GS 1s

2CHj3(CH3)14 CH,Br +(CH3),N(CH;,)N(CH3),

Cetyl bromide TMEDA

30.5g(0.01 mole) of cetyl bromide in 50
ml of xylene by the separating funnel was
dropwised with stirring for 9 houres at
105°C. The heating was in an oil bath.
The white solid product then
recrystalised from ethey acetate.
Decomposion temperature is 251°C. The

yield is 53.6%(19.5g).

—

Br- Br -

(CH3)2(CH2)15N(CH2)2N(CH>) 5 (CH3)2

AT

CH; CHs CH3 CH;
Bis quaternary salt

+ -

CH3(CH2)14CH2BI‘ + N(CH3)3 — CH3(CH2)15N(CH2)3 Br

Cetyl bromide =~ TMA quaternary ammonium salt

The prepared compounds were characterized by CHN analysis:

For GS: Calculated: C=62.61, H=11.616, N=3.844;
Found: C=62.89, H=11.316, N=3.955.
For OS: Calculated: C=62.78, H=11.371, N=3.854,
Found: C=63.01, H=11.213, N=3.975.

The analysis was performed in the Hospital of Hawali, Kuwait.

The IR spectra for GS and OS(figure 1 and 2)
show a similarity which is due to the
similarity in general structure. The spectra
shows the C-N and C-H stretching vibration
at 1450 cm™ and 2980 cm respectively and C-
H bending at 1370 cm’! in addition to CH,

54

bending vibration for the rest of aliphatic
chain at 730 cm™. The specra where
performed by Shimatzu FT- IR-8400s in the

petrochemical company, Basrah, Iraq.
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3. Reverse chemistry and analysis of

commercial surfactant of trade
mark Rp6000 .
Due to the importance of the Rp6000 as

w/o de-emulsifier, it was analyzed using

reverse chemistry method . 100 ml of Rp6000

where distillated at 163 °C, giving 80 ml
solvent and 20 g of solid residue. Compairing
the boiling point of the solvent with the
litratures shows that it is similar to
Mesitylene(bp:163-164). The analysis results

where shown in tables 1 and 2 .

Table (1) : The results of the reverse chemistry of Rp 6000 .

compound Refrective | Aromaticity Sulpher Density Solid /
Index test test(qualitative) g/ml | Liquid g/ml
1,3,5 tri methyl
benzene
(Mesitylene) 1.49846 + + 0.8638 20/80
Experimental
litrature 1.4990 0.8640
Table (2) : The elemental analysis for the solid residue .
The predicted compound Calculated
RNHSO3 Na ( C17H3s NSOsNa™)
Found
C H N C H N
60.01 9.915 3.925 58.176 10.308 3.77

IR for solid residue, figure (3), shows: C-H:
stretching vibration 2980 cm™, C-H: bending
vibration 1380 cm™, N-H: stretching vibration
3490 cm™; S=0, stretching vibration 1250
cm™, N -S: stretching vibration 1220 cm™.

4. Preparation of de-emulsifiers :

A : Preparation of Gemini de-emulsifier
(Dgm) .

The Gemini de-emulsifier was prepared
by mixing the same structural proportions as
it was found for the commertial Rp6000
(20/80 g/ ml) : 10 g of GS, 5 g of Benzen
sulphonic acide and 5 g of oil type (50 S)”,
75 ml of a solvent mixture of (Toluene ,
Xylene, 2/1,viv, and 5 ml of 1000 ppm of
AgNO3 solution) .
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The sulphonic acide was used to increase the
viscosity and to reduce the cohesion forces
the AgNO;

solution was used in order to increasing the

between immiscible phases.
efficiency of separation(®’.
B : Preparation of convensitional de-
emulsifier (Dos) .

The Dos was prepared following the same
procedure for (GS) by introducing ordinary

surfactant (OS) in stead of the GS (7).

5. The physical properties of the de-
emulsifiers :
Some of the physical properties of
Dgs, Dos and Rp6000 as measured
experimentally are shown in table (3)
bellow, The measurements where taken at
25°C

Table (3) : shown a similarity in them physical properties .

The Density Viscosity Refractive index PH Flash point
material g/ml (centipois) °C
Rp6000 0.877 1.4905 1.50117 5.8 57

Dos 0.8767 1.4896 1.500087 5.8 55

Dgs 0.8920 1.4899 1.5267 5.8 61

6. Application of surfactant: (Rp6000) to get it dry , which then mixed
The prepared surfactants were with water of a proportion of 10% (w/0) in a

applied for two types of (w/o) sample

mixtures (high proportion and low
proportions of water) .

The first samples were taken from
Fekka (FQpn,

FQs)which are belong to Meisan oil

northern and southern
fields, which have large proportions of
water. The second sample were taken
from Bazirgan oil fields which have low
proportions of water (25 %) .
The oil of low proportion of water
(second type) was separated using a high

concentration of commercial de-emulsifier

56

test tube with a continuous stirring for one

hour. The testing de-emulsifier concentration
was in the range 20-50 pg/ml of Dgm, Dom
and Rp6000 respctively to the volume of the

emulsion .

The results were compared with blank
samples which were all left for 30 minutes in
a water bath at 50°C. The temperature of 50°C
was taken as an everage of the operating
temperature range of 40-60°C in an oil

companies in Iraq®.
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The study shows that the higher
concentration for all d-emulsifiers have
better separation efficiency, as the
temperature reduce the surface tension
according to VVonetoves relation!?,

The study shows that Dgs has
excellent separation efficiency and fast in
compared to the three de-emulsifiers.

The 50 pg/ml emulsifier was applied
for different crude oils from the above
mentioned oil fields with different w/o
ratios (10 , 15 , 25) % . The higher
concentration for all de-emulsifiers have
better effect on reducing the surface
tension and causes an easier penetration to
the layer surrounding the water droplets.
The Dgs has an excellent efficiency for all
w\o ratios and for all de-emulsifer's
percentages.

The study shows that Dgm has better
separation efficiency in compared to Dom
and nearly similar efficiency to the
commercial
de-emulsifier

(Rp6000) for all (w\o)
proportion and for all periods of times.
From this study we can conclude that
the most important factors effecting the
de_emulsification are temperature, type of
oil, the concentration of the de-emulsifier
and time*? |
The prepared emulsifier, Dgm, can be
used for the oil industry in Irag, especially
the technology of emulsification is
restricted to the certain international

companies,  Southern oil company

consumes about 50 barrel/day of Rp6000.
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