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In countries with developed oil industries, the primary objective is to effectively implement
the demulsification of water-oil emulsions and provide corrosion protection for facilities
during the preparation of heavy oils with stable emulsions for transportation. Consequently,
the development of new multi-functional compositions to enhance the efficiency of the
emulsion decomposition process and protect the internal surfaces of transport preparation
facilities from corrosion remains a pertinent issue. The article presents the results of
laboratory experiments on the demulsification of stable water-oil emulsions from the
Muradkhanli field in Azerbaijan, which have a dilution rate of 41% (by mass) and provides
satisfactory corrosion protection. For the first time, compositions comprising two new
ingredients (Alkan-415+Gossypol resin in a 4:1 ratio (denoted as G-1) and Alkan-
415+MARZA-1 in a 7:1 ratio (denoted as G-2)) were prepared under laboratory conditions,
and their demulsification and corrosion protection effects in an acidic environment
were studied. The demulsification process was conducted at temperatures of 50 and 600C
for two hours. During the examination of the demulsification efficiency of the
compositions, it was observed that the effectiveness of the reagents increased with higher
concentrations. At temperatures of 50 and 600C, the most significant effects were observed
at a concentration of 700 g/t for both compositions. At these temperatures, the residual
water content due to the effect of the G-1 composition was 0.02% and 0.01%, and for the
G-2 composition, it was 0.01% and 0.005%, respectively. Furthermore, the corrosion
protection efficiency of both G-1 and G-2 compositions in an acidic environment was
investigated. During the experiment, the highest effectiveness was observed at a
concentration of 700 g/t for both compositions. At this concentration, the corrosion
protection effect of the G-1 composition was 96%, while that of the G-2 composition
was 98%. Thus, it was determined that, due to their multifunctionality and significant
impact both in the decomposition of stable water-oil emulsions and in acidic
environments, the optimal consumption rates of both compositions with new content
are 700 g/t.
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Introduction
Currently, most of the world’s large oil fields

and mines have entered their final stage of production,
as a result of which oil production becomes difficult,
its dilution increases to 80–90%, and the properties
of produced oils, especially their viscosity, increase

[1,2]. The quality of oils mainly depends on the
composition and properties of hydrocarbons, as well
as the admixtures in their content. This significantly
affects the processing technology, the quality and yield
of the obtained oil products, and causes equipment
corrosion and poisoning of expensive catalysts. All
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this ultimately leads to an increase in the cost of oil
refining and oil products. Therefore, it is necessary to
prepare oil before entering the processing, more
precisely, it is necessary to reduce the amount of
additives such as water, salts, mechanical admixtures
and so on to a minimum. It should be noted that
chlorides, chlorine-organic and sulfurous compounds
with the presence of water cause rapid corrosion of
the internal surface of oil transportation facilities.

Various types of emulsions and their mixtures
emerge as a result of mixing of phases during the
joint movement of oil, gas and water with oil field
communications [3]. Emulsions that are relatively
more common in oil and gas industry are mainly
considered to be water-in-oil emulsions. The presence
of surfactants such as asphaltenes, paraffins, resins
and naphthenic acids in the content of oil causes the
processes of dispersion of water droplets in oils. Such
surfactants are suspended in the dispersed oil system
[3–6]. The concentration of existing natural surfactants
impacting on the stability of water-oil emulsions is
higher in heavy oils than in light oils [7,8].

The processes of oil dehydration and desalination
are of great importance in terms of improving oil
processing technology and reducing the costs of its
transportation. Complications during dehydration and
desalination of heavy and highly viscous oils capable
of forming stable emulsion systems usually occur due
to the presence of various types of admixtures in the
content of emulsions, which should be removed by
the most efficient methods. The use of multifunctional
compositions in the preparation of such oils is
expedient, because existing individual reagents used
in dehydration and desalination of oil emulsions
containing high amounts of various mixtures are less
effective.

Modern technology implying the use of
demulsifiers is based on complex physical (dissolution,
diffusion, sedimentation), physicochemical (adsorption
interaction at the boundary of phase separation,
coalescence) and colloid-chemical (wetting,
peptization, flocculation, etc.) processes. Processing
of oil emulsion with demulsifier leads to deep quality
changes in its stabilization mechanism and separation
of oil emulsion into primary phases. Thus, the purpose
of the use of demulsifiers is to ensure effective
decomposition of oil emulsions in the distance from
group collection points to the commodity tanks of oil
collection points [6].

The stability of emulsion is highly dependent
on its dispersion. The most stable emulsions have
droplet dimensions of 0.1–20 µm. Decomposition of
emulsions is associated with serious technological and
technical challenges. Emulsions occurring in oil
extraction have high viscosity and stability and difficulty

of decomposition, which complicate transportation
and preparation of oil in the mines [9–12].

Increasing the amount of production of heavy
and high-viscosity oils capable of forming stable
emulsion systems requires improvement of traditional
technologies regarding the preparation of hydrocarbon
raw materials for further processing. Complications
during dehydration and desalination of such oils, as a
rule, occur in the presence of various types of mixtures,
which should be removed through the most effective
methods. An important aspect in the preparation of
this type of oil is to develop multi-functional
composition demulsifiers having properties such as
corrosion protection of the internal surface of transport
preparation facilities and demulsification, and first of
all, the study of their efficiency under laboratory
conditions. In this regard, preparation and
characterization of new multi-functional compositions
for decomposition of stable water-oil emulsions and
protection of the inner surface of transport preparation
facilities from corrosion are considered a very topical
issue.

This work was aimed at developing new multi-
functional compositions under laboratory conditions
and investigating the efficiency of demulsification and
corrosion protection.

Experimental
While carrying out laboratory tests, the method

of «bottle test» (static deposition) was used [13].
Dehydration of water-oil systems with a reagent was
determined by the «bottle test» method in terms of
the volume of water released from emulsions at different
times. The amount of water in the investigated crude
oil was determined by Dina-Stark method.

Laboratory tests were performed taking into
account specific technological modes (separation
temperature, dehydration time, hydrodynamic
properties, dosing, and hydration of products).

The main evaluation criteria are considered
dehydration dynamics of oils, the residual amount of
water in oils in accordance with SS 39-133-81, the
quality (visual) of water and the wall of precipitator-
cylinders.

The following compositions were used for the
thermochemical deemulsification process in laboratory
conditions:

1. Alkan-415+Gossypol resin in a 4:1 ratio
(denoted as G-1);

2. Alkan-415+MARZA-1 in a 7:1 ratio (denoted
as G-2).

Being a product of Azerbaijan, Alkan-415 is used
as a demulsifier in oil industry and is a blocking
copolymer of simple and complex ethers. Alkan-415
reagent is a transparent yellow-brown liquid, the
freezing temperature of which being –380C. It smells
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as specific solvents. Gossypol resin reagent is a residue
left after the production of cottonseed oil and is used
in oil industry to protect the internal surface of facilities
from corrosion. MARZA-1 is a reagent of organic
origin with triple bonds the molecules of which are
composed of carbon, hydrogen, halogen and oxygen
element atoms. The reagent was synthesized by
Azerbaijani researchers and is used as a multifunctional
reagent in corrosion protection [14].

Tested emulsion samples are placed in a specially
graduated 100 ml precipitator with a conical bottom,
to each of which is added a pre-calculated amount of
demulsifiers in commodity form (supply form) by
means of syringe-micro-dosers. The precipitators are
closed tightly and shaken by hand for 10 minutes to
evenly distribute the demulsifiers in the volume of oil
phase.

The calculation of demulsifier doses is carried
out according to the initial dilution of water-oil
emulsions without considering the concentration of
the demulsifier and the concentration of oils.

Optimal consumption rate during laboratory
testing of compositions were as follows: 200, 250,
200, 350, 400, 450, 500, 550, 600, 650, and 700 g/t.
Experiments were carried out at temperatures of 50
and 600C for 45, 90, 150, 200, and 240 minutes.

The volume of demulsifier solution dosed in the
emulsion weight is calculated according to the following
formula:

( )
1000

OW100m
V por

d

−
= , (µl)

where m is the weight of emulsion (ml); Op is the
given dose of demulsifier (g/t); and Wor is the initial
average degree of emulsion hydration (%).

After being mixed in the shaker, the precipitators
with water-oil emulsions treated with demulsifiers are
placed in the thermostat for the period of time
corresponding to their stay in the pipelines and
technological oil production facilities. Thermostating
temperature corresponds to the technological
dehydration temperature mode of oils. The amount
of separated water is recorded at pre-selected time
intervals. In addition, the quality of water separated
after dehydration of oils is visually analyzed. Then,
using a special sampler, an oil sample is taken to
determine the amount of residual water at a level 10
mm above «oil–water» phase separation boundary
(SS 2477-65). Based on the volume of water separated
over time, knowing the initial hydration degree of
water-oil emulsions, dehydration degree of emulsions
is calculated as follows:

The methodology of determining the efficiency
of demulsifiers under laboratory conditions was
arranged by comparative tests. The purpose of current
tests is to select a relatively more effective product
from a number of tested products.

Experiments were conducted on dehydration of
oil emulsions of Muradkhanli field with a dilution
rate of 41% (by mass) under laboratory conditions.

Brief characteristics of Muradkhanli field oils
are shown in Table 1.

Table 1
Physicochemical properties of Muradkhanli oils

Parameter Quantity 
Density, 10

4ρ , kg/m3 947.3 

Amount of paraffin, wt.% 5.8 
Amount of resin, wt.% 18.1 
Amount of asphaltenes, wt.% 4.5 
Mechanical mixtures, wt.% 5.86 
Viscosity 200С, mPa⋅s 2157.3 
Sulfur content, wt.% 0.28 
The amount of chlorine salts, mg/l 534.3 
Freezing temperature, 0С +9 
Amount of water, wt.% 41 

The selection of this oil is related to the fact
that chemical reagents are used to increase oil bearing
in the existing field, and their use leads to an increase
in the stability of water-oil emulsions. In addition,
existing oil has both paraffinic and resin-asphalt type
stabilizers and forms stable emulsion systems over
time.

In addition, corrosion protection properties of
compositions G-1 and G-2 in the formation water
containing hydrogen sulfide (acidic environment) were
investigated. The corrosion rate was calculated
according to the following mathematical expression:

τS
mmK 21

⋅
−

= ,

where m1 is pre-test weight of a sample (g); m2 is the
weight of the sample after removing the corrosion
product (g); S is the area of the sample (m2); and τ is
the duration of test (h).

Expression used to calculate the inhibition factor
is as follows:

inh

0

K
K

=γ ,

where K0 is the corrosion rate in a non-composite
environment and Kinh is the corrosion rate in the
composition-based environment (g/m2⋅h).

The protection effect of the composition was%100
ratedilution  initial

 waterseparated of volume(%) degreehydration ⋅= . 
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calculated by the following formula:

%100
K

KKZ
0

inh0 ⋅
−

= ,

where K0 is the corrosion rate in a non-composite
environment, and Kinh is the corrosion rate in the
composition-based environment (g/m2⋅h).

Based on the corrosion rate, the penetration
depth is determined as follows:

3m
p 10

ρ
8760KK −⋅= ,

where Kp is the penetration rate (mm/year); K is the
corrosion rate (g/m2⋅h); ρ is the density of investigated
metal (g/cm3); and 8760 is the conversion factor (hours
per year).

Results and discussion
In order to separate water from stable water-oil

emulsions under laboratory conditions, a relatively
simple method, a chemical method at atmospheric
pressure with the application of demulsifiers, was used.
A relatively rapid method of comparative evaluation
of the demulsification activity of chemical reagents is
considered to be the widespread method of “bottle
test”. As a result of laboratory tests, the dynamics of
water separation and the degree of residual hydration
of oil phase (depth of oil dehydration) were evaluated.

Demulsification efficiency of two new
multifunctional compositions prepared under laboratory
conditions at temperatures of 50 and 600C was studied.
The total duration of deemulsification process was
determined, it was 120 minutes.

Table 2
Demulsification effect of composition G-1 at temperature of 500C

Tables 2 and 3 show the dynamics of water
separation due to the impact of G-1 and G-2
compositions at temperature of 500C and the residual
amount of water at different concentrations of the
compositions.

As can be seen from Tables 2 and 3, the amount
of residual water in oil decreases to a minimum as
the concentration of the compositions in stable water-
oil emulsions and the duration of deemulsification
process increase. Thus, the amount of residual water
in the concentration range of 200 to 700 g/t of the
compositions changes in the range of 7.0–0.07% and
5.5–0.05% as a result of the effect of composition
G-1 and G-2, respectively.

Decomposition process of oil emulsions taken
from Muradkhanli field in the presence of
compositions was studied under laboratory conditions
at temperature of 600C and the obtained results are
presented in Table 4. The following amounts of the
compositions were used for the process: 400, 450,
500, 550, 600, 650 and 700 g/t.

The data given in Table 4 show that the
compositions significantly reduce the amount of
residual water in oil, having higher efficiency at
temperature of 600C. During the deemulsification
process at the specified temperature, the amount of
residual water in stable oil emulsions in the
concentration range of 400–700 g/t of compositions
varies in the range of 0.9–0.05% and 0.6–0.03%
with the participation of compositions G-1 and G-2,
respectively.

Electrochemical corrosion protection properties
of new compositions G-1 and G-2 in acidic

The amount of water released 
depending on time (minutes), % Amount of residual water, % 

Reagent 
Reagent 

consumpti
on, g/t 30 60 90 120 Before

deemulsification After deemulsification

without 
reagent 

– 26.0 33.0 40.0 44.0 41 56

200 41.1 54.2 75.1 93.0 7.0 
250 42.2 64.0 89.3 96.5 3.5 
300 45.0 70.4 91.0 96.8 3.2 
350 57.3 76.2 92.3 98.1 1.9 
400 59.2 85.4 94.1 98.5 1.5 
450 61.6 91.4 96.0 98.9 1.1 
500 68.7 93.8 97.9 99.1 0.9 
550 75.3 96.5 98.1 99.6 0.4 
600 78.6 97.8 98.9 99.8 0.2 
650 83.7 98.82 99.84 99.85 0.15 

G-1 

700 86.3 99.90 99.91 99.93 

41 

0.07 
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environment were also studied. The samples of St 3
brand steel (Table 5) were used to study the corrosion
intensity in acidic formation water environment.

Researches were conducted under laboratory
conditions at temperature of 250C at consumption
rates of 300, 400, 500, 600 and 700 g/t of compositions

Table 4
Demulsification effect of compositions G-1 and G-2 at temperature of 600C

Table 3
Demulsification effect of composition G-2 at temperature of 500C

The amount of water released 
depending on time (minutes) % Amount of residual water, % 

Reagent 
Reagent 

consumptio
n, g/t 30 60 90 120 Before

deemulsification After deemulsification

without 
reagent 

– 26.0 33.0 40.0 44.0 41 56 

200 43.2 56.4 77.5 94.5 5.5 
250 44.4 66.2 87.5 97.7 2.3 
300 47.2 72.6 92.2 98.2 1.8 
350 59.5 78.4 94.6 98.8 1.2 
400 61.3 85.6 96.3 99.1 0.9 
450 63.8 91.6 97.2 99.4 0.6 
500 67.9 93.1 98.1 99.7 0.3 
550 77.6 95.3 99.5 99.9 0.1 
600 80.8 97.76 99.84 99.92 0.08 
650 85.9 98.82 99.87 99.94 0.06 

G-2 

700 88.7 99.86 99.91 99.95 

41 

0.05 

 he amount of water released 
depending on time (minutes), % Amount of residual water, % 

Reagent 
Reagent 

consumptio
n, g/t 30 60 90 120 Before

deemulsification After deemulsification

400 63.6 89.8 94.2 99.1 0.9 
450 69.1 92.6 96.8 99.3 0.7 
500 73.6 95.0 97.2 99.6 0.4 
550 79.8 97.1 98.4 99.8 0.2 
600 83.8 98.72 99.80 99.91 0.09 
650 87.9 99.72 99.87 99.93 0.07 

G-1 

700 90.5 99.87 99.92 99.95 

41 

0.05 
400 65.7 94.8 97.1 99.4 0.6 
450 69.9 96.8 98.2 99.6 0.4 
500 77.6 97.2 99.5 99.9 0.1 
550 84.7 98.68 99.77 99.91 0.09 
600 87.9 99.76 99.88 99.94 0.06 
650 94.8 99.87 99.92 99.96 0.04 

G-2 

700 97.6 99.91 99.94 99.97 

41 

0.03 

Table 5
Chemical composition of St 3 brand steel

G-1 and G-2 for 6 hours in order to determine the
corrosion rate of St3 brand steel plates with dimensions
of 30×20×1 mm in terms of mass loss.

St3 brand steel plates were polished on a grinding
machine and after their surfaces having been cleaned
with acetone and alcohol, they were weighed on an
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analytical balance. The experiments were carried out
in parallel under the same conditions for comparison,
both without the composition and with the addition
of the composition. The results obtained during the
experiment are given in Table 6.

As is seen from Table 6, both compositions
exhibit high protection effect in aggressive acidic
corrosion environment. The highest protection effect
is observed at the amount of 700 g/t of both
compositions. The protection effect at the specified
concentration is 96% and 98% for composition G-1
and G-2, respectively.

Thus, for the first time, the properties of new
compositions G-1 and G-2 prepared from chemical
reagents of various purposes, their multi-functionality
were investigated. High efficiency of these compositions
both in the decomposition of stable water-oil emulsions
and in protecting against electrochemical corrosion
in acidic environment were established. The optimal
consumption rates of 700 g/t was determined. The
results obtained under laboratory conditions provide a
basis for proposing the use of compositions G-1 and
G-2 in the decomposition of stable water-oil emulsions
of heavy oils in mining, and in the protection of the
internal surfaces of transport preparation facilities from
corrosion.

Conclusions
1. For the first time, multifunctional compositions

G-1 and G-2 were prepared using Alkan-415,
Gossypol resin, and MARZA-1 chemical reagents,
and their impact on the deemulsification of stable
water-oil emulsions of Muradkhanli field and the rate
of electrochemical corrosion in acidic environment
was studied under laboratory conditions.

2. Demulsification process of compositions G-1
and G-2 was carried out at temperatures of 50 and
600C for two hours. Their demulsification efficiency
increases as the concentration of reagents varies in
the range of 200–700 g/t.

3. It was determined that the highest
demulsification effect is observed at concentration of
700 g/t of both compositions. The amount of residual
water at temperatures of 50 and 600C in the specified
concentration of composition G-1 was 0.07% and
0.05%, and it was 0.05% and 0.03% for composition
G-2, respectively.

4. It was determined that both compositions
have a high degree of protection properties. The highest
protection effect was recorded at concentration of
700 g/t of the compositions. The protection effect of
composition at optimal consumption rate was 96%
and 98% for G-1 and G-2, respectively.
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Ï²ÄÂÈÙÅÍÍß ÅÔÅÊÒÈÂÍÎÑÒ²
ÄÅÅÌÓËÜÃÓÂÀÍÍß ÒÀ ÇÀÕÈÑÒÓ Â²Ä ÊÎÐÎÇ²¯ Â
ÍÀÔÒÎÂ²É ÏÐÎÌÈÑËÎÂÎÑÒ²: ÄÎÑË²ÄÆÅÍÍß
ÍÎÂÈÕ ÊÎÌÏÎÇÈÖ²É

Ã.Ð. Ãóðáàíîâ, À.Â. Ãàñ³ìçàäå

Ó êðà¿íàõ ç ðîçâèíåíîþ íàôòîâîþ ïðîìèñëîâ³ñòþ
ïåðøî÷åðãîâèì çàâäàííÿì º åôåêòèâíà ðåàë³çàö³ÿ äååìóëü-
ãàö³¿ âîäîíàôòîâèõ åìóëüñ³é ³ çàáåçïå÷åííÿ àíòèêîðîç³é-
íîãî çàõèñòó îá’ºêò³â ï³ä ÷àñ ï³äãîòîâêè âàæêèõ íàôò ç³
ñòàá³ëüíèìè åìóëüñ³ÿìè äî òðàíñïîðòóâàííÿ. Îòæå, ðîç-
ðîáêà íîâèõ áàãàòîôóíêö³îíàëüíèõ êîìïîçèö³é äëÿ ï³äâè-
ùåííÿ åôåêòèâíîñò³ ïðîöåñó ðîçêëàäàííÿ åìóëüñ³é òà çà-
õèñòó âíóòð³øí³õ ïîâåðõîíü çàñîá³â òðàíñïîðòíî¿ ï³äãî-
òîâêè â³ä êîðîç³¿ çàëèøàºòüñÿ àêòóàëüíîþ. Ó ñòàòò³ íàâå-
äåí³ ðåçóëüòàòè ëàáîðàòîðíèõ åêñïåðèìåíò³â ç äååìóëüãàö³¿
ñò³éêèõ âîäîíàôòîâèõ åìóëüñ³é ðîäîâèùà Ìóðàäõàíëè â
Àçåðáàéäæàí³, ÿê³ ìàþòü ñòóï³íü ðîçáàâëåííÿ 41% (çà ìà-
ñîþ) ³ çàáåçïå÷óþòü çàäîâ³ëüíèé çàõèñò â³ä êîðîç³¿. Âïåð-
øå îõàðàêòåðèçîâàí³ êîìïîçèö³¿ ç äâîõ íîâèõ ³íãðåä³ºíò³â
(Àëêàí-415+ñìîëà Gossypol ó ñï³ââ³äíîøåíí³ 4:1 (ïîçíà-
÷àºòüñÿ Ã-1) òà Àëêàí-415+ÌÀÐÇÀ-1 ó ñï³ââ³äíîøåíí³ 7:1
(ïîçíà÷àºòüñÿ Ã-2)) áóëè âèãîòîâëåí³ â ëàáîðàòîðíèõ óìî-
âàõ ³ äîñë³äæåíî ¿õ äååìóëüãàö³éíó òà àíòèêîðîç³éíó ä³þ â
êèñëîìó ñåðåäîâèù³. Ïðîöåñ äååìóëüãóâàííÿ ïåðåá³ãàâ
ïðè òåìïåðàòóðàõ 50 ³ 600C ïðîòÿãîì äâîõ ãîäèí. Ï³ä ÷àñ
ïåðåâ³ðêè åôåêòèâíîñò³ äååìóëüãóâàííÿ êîìïîçèö³é áóëî
ïîì³÷åíî, ùî åôåêòèâí³ñòü ðåàãåíò³â çðîñòàº ç á³ëüø âèñî-
êèìè êîíöåíòðàö³ÿìè. Ïðè òåìïåðàòóðàõ 50 ³ 600Ñ
íàéá³ëüø çíà÷í³ åôåêòè ñïîñòåð³ãàëèñÿ ïðè êîíöåíòðàö³¿
700 ã/ò äëÿ îáîõ êîìïîçèö³é. Ïðè öèõ òåìïåðàòóðàõ çà-
ëèøêîâèé âì³ñò âîäè çà ðàõóíîê ä³¿ êîìïîçèö³¿ Ã-1 ñòàíî-
âèâ 0,02% ³ 0,01%, à äëÿ êîìïîçèö³¿ Ã-2 â³äïîâ³äíî 0,01%
³ 0,005%. Êð³ì òîãî, äîñë³äæåíî àíòèêîðîç³éíó åôåêòèâí³ñòü
êîìïîçèö³é Ã-1 ³ Ã-2 ó êèñëîìó ñåðåäîâèù³. Ï³ä ÷àñ åêñïå-
ðèìåíòó íàéâèùó åôåêòèâí³ñòü ñïîñòåð³ãàëè ïðè êîíöåí-
òðàö³¿ 700 ã/ò äëÿ îáîõ êîìïîçèö³é. Ïðè ö³é êîíöåíòðàö³¿
àíòèêîðîç³éíèé åôåêò êîìïîçèö³¿ Ã-1 ñòàíîâèâ 96%, à êîì-
ïîçèö³¿ Ã-2 – 98%. Òàêèì ÷èíîì, âñòàíîâëåíî, ùî çàâäÿ-
êè ¿õ áàãàòîôóíêö³îíàëüíîñò³ òà çíà÷íîìó âïëèâó ÿê ïðè
ðîçêëàäàíí³ ñò³éêèõ âîäîíàôòîâèõ åìóëüñ³é, òàê ³ â êèñëî-
ìó ñåðåäîâèù³, îïòèìàëüí³ íîðìè âèòðàòè îáîõ êîìïî-
çèö³é ç íîâèì âì³ñòîì ñòàíîâëÿòü 700 ã/ò.

Êëþ÷îâ³ ñëîâà: ñêëàä, êîðîç³ÿ, åìóëüñ³ÿ, ìàñëî,
äååìóëüãàòîð, äååìóëüãàö³ÿ, çíåâîäíåííÿ, ðîçêëàäàííÿ,
ïëÿøêîâèé òåñò.
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In countries with developed oil industries, the primary
objective is to effectively implement the demulsification of water-
oil emulsions and provide corrosion protection for facilities during
the preparation of heavy oils with stable emulsions for
transportation. Consequently, the development of new multi-
functional compositions to enhance the efficiency of the emulsion
decomposition process and protect the internal surfaces of transport
preparation facilities from corrosion remains a pertinent issue.
The article presents the results of laboratory experiments on the
demulsification of stable water-oil emulsions from the Muradkhanli
field in Azerbaijan, which have a dilution rate of 41% (by mass)
and provides satisfactory corrosion protection. For the first time,
compositions comprising two new ingredients
(Alkan-415+Gossypol resin in a 4:1 ratio (denoted as G-1) and
Alkan-415+MARZA-1 in a 7:1 ratio (denoted as G-2)) were
prepared under laboratory conditions, and their demulsification
and corrosion protection effects in an acidic environment were
studied. The demulsification process was conducted at temperatures
of 50 and 600C for two hours. During the examination of the
demulsification efficiency of the compositions, it was observed
that the effectiveness of the reagents increased with higher
concentrations. At temperatures of 50 and 600C, the most
significant effects were observed at a concentration of 700 g/t for
both compositions. At these temperatures, the residual water
content due to the effect of the G-1 composition was 0.02% and
0.01%, and for the G-2 composition, it was 0.01% and 0.005%,
respectively. Furthermore, the corrosion protection efficiency of
both G-1 and G-2 compositions in an acidic environment was
investigated. During the experiment, the highest effectiveness
was observed at a concentration of 700 g/t for both compositions.
At this concentration, the corrosion protection effect of the
G-1 composition was 96%, while that of the G-2 composition
was 98%. Thus, it was determined that, due to their
multifunctionality and significant impact both in the decomposition
of stable water-oil emulsions and in acidic environments, the
optimal consumption rates of both compositions with new content
are 700 g/t.

Keywords: composition; corrosion; emulsion; oil;
demulsifier; deemulsification; dehydration; decomposition; bottle
test.
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