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The effects of the composition of herbal origin, prepared at the ratio of gossypol

resin:MARZA-1=3:1 (MARZA-1 is a reagent of surfactant organic origin with a halogen

atom and three triple bonds in the molecule), on the paraffin sediment in high-paraffin oil

and the kinetics of sediment formation was investigated under laboratory condition. An oil

sample produced from Narimanov deposit was used for the experiment. It was found that

the most of asphaltene-resin-paraffin sediment (ARPS) emerged at the temperature of

200C and formed 28.7%. However, at the same temperature, the amount of sediment in

the oil with the addition of 700 g/t composition was reduces by 4 times and the protective

effect of the reagent was 76%. As the oil temperature rises, the protective activity of the

composition decreased. Thus, it was 57%, 39%, and 6.5% at 300C, 400C, and 500C,

respectively. The rate of paraffin sediment formation was reduced by 1.75 times, 2.3 times

and 3.5 times when the temperature was increased from 200C to 300C, 400C, and 500C,

respectively. The highest rate of sediment formation in all temperature intervals under

study is mainly observed during the first five minutes of the process. As the duration of the

process increases, the rate decreases by 3–4 times depending on the temperature. The

composition significantly reduces the rate of sediment formation by retaining the paraffin

hydrocarbon crystals dependent on the oil volume. As compared with the reagent-free oil,

the rate is reduced by an average of 2.3 times in the temperature interval of 20–300C.

However, the rate of sediment formation in reagent-free and reagent-added oil is reduced

by 1.5 times at 40–500C. The group composition of asphaltene-resin-paraffin sediments

varies depending on the accumulation of oil sediments. The amount of paraffin hydrocarbons

increases sharply in the sediment obtained from the original oil during the first 5–15

minutes, and practically does not vary during subsequent periods. On the other hand,

paraffin hydrocarbons/asphaltene-resin ratio in the original oil increases from 1.2 to 2.2

over time, indicating that the sediment contains paraffin and paraffin hydrocarbons play a

crucial role in the sediment formation process. However, after the application of the

reagent, the amount of paraffin hydrocarbons in the ARPS decreases by 8–13%, depending

on the time, as compared with the original oil.
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Introduction
Currently, the increase in the share of high-

paraffin oil dispersion systems in the total volume of
hydrocarbon raw materials in the developed oil-
producing countries of the world is constantly
observed, which leads to a number of complex and
important problems to be solved. Thus, the process

of paraffin sediment in the storage and transportation
systems of this type of oil occurs regularly, which
results in the emergence of viscous-plastic, viscous-
elastic, thixotropic, etc., which are characteristic of
non-Newtonian fluids that manifest themselves at
relatively low temperatures. In well-storage and
transportation systems of such oils, intensive
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paraffinization occurs on the inner surface of the
equipment, which leads to a shrinkage of the cross-
sectional area of the pipelines, resulting in a decrease
in well productivity and, in some cases, complete
suspension of transportation. This, in turn, does not
allow realizing the efficient exploitation of wells, oil
storage, its preparation for transportation and pipeline
transportation. Thus, the exploitation process
becomes much more complicated, maintenance
interval is shortened, and labor, material expenditures
and the cost of oil increase [1–3]. As in any industry,
the main goal in the oil industry is to prevent energy
losses and additional losses of hydrocarbons raw
materials. The solution to these problems lies in the
development of modern technologies and their
application to the oil industry. The development of
new technology requires the study of the scientific
basis of the complexities and problems that arise,
taking into account the physicochemical and
rheological properties of high paraffin oils. In this
regard, despite numerous studies, the above-
mentioned problems have not yet been resolved and
remain relevant [4–7]. Currently, the most cost-
effective of the many methods of combating paraffin
sediments in high-paraffin oil dispersion systems is
in the use in terms of chemical reagents that reduce
the viscosity and hydraulic pressure in small doses.
These types of reagents enables to improve the flow
of oil at temperatures below freezing point, reduce
hydraulic losses and the amount of paraffin sediment
on the inner surface of pipelines and equipment, as
well as improve their exploitation conditions. On
the other hand, the main advantages of chemical
reagents are simplicity of application technology,
good compatibility with other additives used in the
production, transportation and storage systems of
high-viscosity oils and high economic efficiency
obtained from their use [8–11]. The function of
reagents is to hydrophilize paraffin crystals with their
polar group being crystallized with paraffin
hydrocarbons at the moment of emergence of a new
phase when the temperature drops, as well as reduce
the adhesion of the solid phase on the metal surface
and keep the solid phase in the case of fine dispersion.
Generally, determining the action mechanism of
reagents used against asphaltene-resin-paraffin
sediment is a very complex task and mainly includes
the followings.

1. Research of paraffin crystals formation
mechanism in a multicomponent dispersion medium;

2. Research of thermodynamics and kinetics
of paraffin hydrocarbons crystallization;

3. Research of changes in dielectric and other
electrical properties;

4. Research of the intermolecular interaction
of the reagent with n-alkanes and other components
of the oil.

This work was aimed at researching the effect
of gossypol-based composition on the kinetics of
sediment formation in high-paraffin oil and the
composition of oil sediments in the laboratory
conditions.

Experimental
Physical and chemical properties of the oil

sample produced from Narimanov deposit taken for
the experiment are shown in Table 1.

Table  1

Physical and chemical properties of oil

Parameters Quantity 
Determination 

method 

Mass fraction of sulfur, % 0.19 SS 1437-75 

Concentration, 
20

4  kg/m3 894.3 SS 3900-85 

The amount of paraffin, % 8.7 SS 11851-85 

The amount of resin, % 3.1 SS 11851-85 

The amount of asphaltene, % 4.1 SS 11851-85 

As is seen from Table 1, the oil sample taken
for research belongs to high-paraffin oil group and
is characterized by a high amount of paraffin
hydrocarbons. MARZA-1 is a reagent of surfactant
organic origin with a halogen atom and three triple
bonds in the molecule.

The process of formation of ARPS in reagent-
free or reagent-containing high paraffin oil was
investigated. For this purpose, the «Cold finger test»
method was used to estimate the effectiveness of
reagents and determine the optimal consumption
rate [12–14]. The experiment was carried out at a
temperature of –100C in the «Cold finger test» and
the mass of oil sediments accumulated on the surface
of the pipe every 5, 10, 15, 30, 50 minutes was
determined through analytical weighing. The mass
fraction of the asphaltene component in the oil
sediment was determined by Golden’s «cold» method
and separation of asphaltenes and resin substances
were determined by chromatographic (column-
adsorption) method. Molecular-mass distribution
(MMD) of n-alkanes in asphaltene-resin-paraffin
sediments was determined by high-temperature gas-
liquid chromatography. 3:1 ratio of Gossypol resin
and MARZA-1 mixture, which are separated waste
during the production of cottonseed oil, was used as
a reagent. The optimal consumption rate of
Gossypol-based composition was 700 g/t.

Results and discussion
The results regarding the sediment formation
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at different temperatures and different time intervals
for reagent-free and composite (700 g/t) oil on the
«Cold finger test» are given in Table 2. As is seen,
the amount of paraffin sediments varies inverse
proportionally to temperature and direct
proportionally to time. Most paraffin sediments
emerge at a temperature of 200C and form 28.7%.
However, at the same temperature, the amount of
sediment in the composite oil is reduced by 4 times
and the protective effect of the reagent is 76%. As
the oil temperature rises, the protective activity of
the composition decreases to 57% at 300C, 39% at
400C and 6.5% at 500C.

Table  2

Amount of sediment gathered from high paraffin oil on
the surface of the «Cold finger test» at different

temperatures*

Amount of sediment, wt.% 

200C 300C 400C 500C 
Time, 

min 
1 2 1 2 1 2 1 2 

5 17.6 5.3 13.0 5.9 12.3 7.5 6.1 5.3 

10 20.2 6.3 13.6 6.5 13.2 8.0 6.2 5.8 

15 24.3 7.1 15.7 7.3 14.1 8.5 6.0 5.8 

30 26.8 7.3 17.7 8.3 15.0 8.9 7.6 6.3 

50 28.7 7.3 19.8 8.5 15.5 9.5 7.8 7.3 

 
* Note: 1 – reagent-free high paraffin oil; 2 – high paraffin oil

with added composition.

Based on the results of the experiments, the
rate of sediment formation at different temperatures
was calculated for both oil samples (Tables 3 and 4).

As is seen from these tables, the rate of paraffin
sediments formation depends significantly on the
temperature of oil. Thus, an increase in temperature
from 200C to 300C, 400C and 500C reduces the rate

of paraffin sediments formation by 1.75, 2.3 3.5 times,
respectively. The highest rate of sediment formation
in all temperature intervals investigated is mainly
observed during the first five minutes of the process.
As the process duration increases, the rate decreases
by 3–4 times depending on the temperature.

Table  3

Sediment formation rate in composite oil

Sediment formation rate m/t, g/min 

time, min TOil, 
0C 

5 10 20 30 40 50 

20 3.15 1.85 1.26 1.1 1.0 0.7 

30 2.3 1.25 0.8 0.7 0.5 0.4 

40 1.75 1.2 0.75 0.6 0.55 0.3 

50 0.75 0.42 0.36 0.3 0.28 0.2 

Table  4

Sediment formation rate in composite oil

Sediment formation rate m/t, g/min 

time, min TOil, 
0C 

5 10 20 30 40 50 

20 1.4 0.8 0.6 0.5 0.4 0.3 

30 0.8 0.6 0.4 0.3 0.2 0.17 

40 0.7 0.5 0.3 0.2 0.18 0.14 

50 0.5 0.3 0.2 0.18 0.14 0.12 

 
Due to the effect of the composition, the rate

of sediment formation in high-paraffin oil decreases
(Table 4). As compared with the reagent-free oil,
the rate decreases by an average of 2.3 in the
temperature interval of 20–300C. However, at
temperatures of 40–500C, the sedimentation rate in
reagent-free and reagent-added oil is reduced by 1.5
times, which depends on the temperature factor.

Quantity of components*, % Sediment 

sample 
Time, min 

WFH PH Resin Asphaltene PH/ARC 

Oil  81.1 8.7 3.1 4.1 1.2 

Original oil 62.27 38.8 13.3 14.3 1.6 

Oil+comp. 
5 

64.45 34.1 12.1 13.6 1.5 

Original oil 64.43 50.3 10.7 15.6 2.3 

Oil+comp. 
10 

64.46 43.8 13.5 12.7 1.7 

Original oil 69.06 50.9 11.5 9.8 2.4 

Oil+comp. 
15 

64.66 43.8 15.8 7.6 1.9 

Original oil 71.26 50.2 12.1 6.9 2.6 

Oil+comp. 
30 

64.96 46.2 19.1 6.0 1.8 

Original oil 66.96 54.2 16.3 8.2 2.2 

Oil+comp. 
50 

70.26 47.3 12.1 9.7 2.2 

 

Table  5

Group composition of sediments formed at the temperature of 300C

* Note: WFH – wide fraction of hydrocarbons; PH – paraffin hydrocarbons; ARC – asphaltene-resin components.
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It should be noted that in addition to the
kinetics of sediment formation, it is necessary to
know information about the group composition of
oil sediments in order to select a more cost-effective
method in combatting asphaltene-resin-paraffin
sediments (Table 5).

Depending on the accumulation of oil
sediments, the group composition of asphaltene-
resin-paraffin sediments varies. The analysis of the
experiment results showed that the amount of paraffin
hydrocarbons in the sediment obtained in the original
oil during the first 5–15 minutes increases sharply
and practically does not vary in the subsequent
periods (Table 5). Such dependence is consistent

with the results in the rate of sediment formation.
On the other hand, over time, PH/AR ratio in the
composition of ARPS in the original oil increases
from 1.2 to 2.2. This indicates that the sediment
contains paraffin and paraffin hydrocarbons play a
crucial role in the sediment formation process.
However, after the application of the composition,
the amount of paraffin hydrocarbons in the ARPS
decreases by 8–13% depending on the time as
compared to the original oil.

Original and oil sediments with added
composition also differ from each other in terms of
molecular-mass distribution of n-alkanes (Table 6).

MMD of paraffin hydrocarbons practically does

Table  6

Molecular-mass distribution of paraffin hydrocarbons in oil sediments

Mass fraction of carbon, % The number of carbon 
atoms 

Time, min 
Original oil Reagent-added oil 

5 0.16 1.7 

10 0.3 0.4 

15 0.3 0.2 

30 0.7 0.7 

C12 

50 0.4 – 

5 1.7 5.0 

10 3.1 3.8 

15 2.8 3.2 

30 3.8 4.8 

C13 

50 3.8 0.1 

5 4.9 6.7 

10 6.2 7.2 

15 5.9 7.4 

30 6.0 7.7 

C14 

50 7.4 1.5 

5 9.5 9.6 

10 8.1 8.8 

15 8.3 10.4 

30 7.7 9.6 

C15 

50 9.3 1.5 

5 10.8 7.9 

10 7.9 8.4 

15 7.8 9.6 

30 7.3 8.7 

C16 

50 8.5 9.9 

5 10.8 7.6 

10 7.9 8.2 

15 7.8 9.3 

30 7.7 8.7 

C17 

50 8.6 11.2 

5 8.2 6.9 

10 7.2 7.2 

15 7.3 8.1 

30 7.6 8.3 

C18 

50 8.0 10.8 
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Table  6

Mass fraction of carbon, % The number of carbon 

atoms 
Time, min 

Original oil Reagent-added oil 

5 7.4 6.5 

10 6.5 6.6 

15 6.8 6.9 

30 6.6 7.1 

C19 

50 6.9 9.5 

5 7.4 6.1 

10 6.3 6.1 

15 7.0 6.7 

30 7.2 7.0 

C20 

50 6.9 9.6 

5 7.4 6.1 

10 6.6 6.0 

15 6.5 5.9 

30 6.5 6.2 

C21 

50 6.4 8.9 

5 5.9 5.4 

10 5.6 5.4 

15 6.0 5.2 

30 6.0 5.5 

C22 

50 5.6 7.6 

5 5.4 5.5 

10 5.9 5.6 

15 6.0 4.9 

30 6.0 5.4 

C23 

50 5.6 7.4 

5 4.7 4.8 

10 5.0 4.5 

15 4.9 3.8 

30 5.0 4.2 

C24 

50 4.4 5.6 

5 3.3 4.3 

10 4.7 4.8 

15 4.9 3.3 

30 4.6 3.8 

C25 

50 4.2 4.8 

5 3.3 3.3 

10 3.6 3.4 

15 3.8 2.9 

30 3.7 3.0 

C26 

50 3.3 3.4 

5 2.3 3.2 

10 3.5 3.3 

15 3.6 2.8 

30 3.4 2.6 

C27 

50 3.0 2.5 

5 1.9 2.8 

10 3.0 2.4 

15 2.7 2.0 

30 2.4 1.7 

C28 

50 2.2 1.5 
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Table  6

Mass fraction of carbon, % The number of carbon 

atoms 
Time, min 

Original oil Reagent-added oil 

5 1.5 2.4 

10 2.5 2.3 

15 2.5 2.0 

30 2.1 1.3 

C29 

50 1.7 1.1 

5 1.2 1.8 

10 2.1 1.9 

15 2.2 1.6 

30 1.7 1.0 

C30 

50 1.5 1.1 

5 0.9 1.4 

10 1.4 1.3 

15 1.5 1.1 

30 1.3 0.7 

C31 

50 0.9 0.7 

5 0.7 0.9 

10 1.1 1.0 

15 1.3 1.1 

30 1.2 0.4 

C32 

50 0.8 0.6 

5 0.8 0.6 

10 0.8 0.7 

15 0.7 0.6 

30 0.7 0.4 

C33 

50 0.4 0.6 

 
not vary in sediment samples accumulated in
composite oil for 30 minutes. However, an increase
in the percentage of low molecular n-alkanes was
observed 60 minutes after the start of the test. Based
on the change in the composition of paraffin
hydrocarbons depending on the time, it can be said
that the amount of oil sediments is firstly formed by
solid n-alkanes, and in the last stage at the expense
of low-molecular n-alkanes.

The obtained result is consistent with the results
of the group composition of oil sediments. Thus, in
the sediment formed at the beginning of the test,
the amount of asphaltene components containing
solid paraffin hydrocarbons in ARPS increases.
However, a decrease in the amount of solid
hydrocarbons results in a decrease in the percentage
of asphaltenes in the sediment (30–60 minutes
intervals). The MMD percentage of n-alkanes in

Mass fraction, % Sediment samples Time, min 
C12–C16 C17–C33 C12–C16/C17–C33 

Original oil 5 27.06 73.1 0.37 

Oil+composition 5 30.9 64.9 0.48 

Original oil 10 25.6 73.9 0.35 

Oil+composition 10 28.6 70.7 0.40 

Original oil 15 25.1 75.5 0.33 

Oil+composition 15 30.8 68.2 0.45 

Original oil 30 25.5 72.7 0.35 

Oil+composition 30 31.5 67.3 0.47 

Original oil 50 29.4 70.4 0.42 

Oil+composition 50 13 79.5 0.16 

 

Table  7

Dependence of PH composition in oil sediment on the duration of sediment formation
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the sediment formed from the composite oil in 5–
50 minutes has a different character. In the first five
minutes, the mass fraction of those with the least
number of carbon atoms, and then the most,
increases as compared with the original oil. During
5–30 minutes of the experiment, in comparison with
reagent-free oil, the addition of composition leads
to an increase in the concentration of low-molecular
hydrocarbons and a decrease in the concentration
of solid n-alkanes (Table 7).

The composition retains a significant proportion
of paraffin hydrocarbons in the oil volume during
the mentioned period. Therefore, their amount in
composite oil is less than in reagent-free oil [15].
The amount of solid hydrocarbons in the sediment
formed from the composite oil in 60 minutes is much
higher than that in the sediment accumulated in 5–
30 minutes. Such difference in the composition of
the sediments is probably due to the reduced capacity
of the composition to store solid hydrocarbons in
the oil volume, so that the solid PH passes into the
sediment together.

Conclusions
1. The amount of paraffin sediments

accumulated on the «Cold finger test» at different
temperatures (20, 30, 40, and 500C) and at different
times (5, 10, 15, 30, 500C) for reagent-free and
composition-added oils (700 g/t) was calculated. It
was found that the amount of paraffin sediments
varies inversely proportionally to temperature and
directly proportionally to time. Most paraffin
sediments emerge at a temperature of 200C and form
28.7%. However, at the same temperature, the
amount of sediment in the composition-added oil
reduces by 4 times, and the protective effect of the
composition is 76%. As the oil temperature rises,
the protective activity of the composition decreases
to 57%, 39% and 6.5% at 300C, 400C and 500C,
respectively.

2. For the first time, the kinetics of sediment
formation at different temperatures in reagent-free
and reagent-added high-paraffin oil samples was
investigated. It was found that the rate of oil sediment
formation depends significantly on the temperature;
and as the temperature of the oil increases, the rate
of sediment formation decreases.

3. Analysis of the results obtained from the
dependence of sediment formation rate on the time
showed that the highest rate is registered during the
first minutes in all temperature intervals. Thus, in
the first 5–10 minutes the amount of PH increases
sharply in the sediment composition in composite
oil, and then the concentration of PH practically
does not vary. It was found that at first the amount

of oil sediment forms due to solid n-alkanes, and
finally to low-molecular n-alkanes.

4. It was found that the rate of sediment
formation in oil decreases under the influence of
gossypol-based composition. The reason for the
decrease in the rate is that the composition retains
solid PH crystals in the oil volume, which in turn
results in a change in the group composition of the
sediment.

5. The rate of sediment formation is reduced
by an average of twice at 20–300C as compared with
original oil. However, at temperatures of 40–500C,
the rate of sediment formation in reagent-free and
reagent-added oil is reduced by 1.5 times, which
depends on the temperature factor.
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ÄÎÑË²ÄÆÅÍÍß ÂÏËÈÂÓ ÊÎÌÏÎÇÈÖ²¯ ÍÀ ÎÑÍÎÂ²
ÃÎÑÈÏÎËÓ ÍÀ ÏÀÐÀÔ²ÍÎÂ² Â²ÄÊËÀÄÅÍÍß

Ã.Ð. Ãóðáàíîâ, Ì.Á. Àä³ãåçàëîâà

Â ëàáîðàòîðíèõ óìîâàõ äîñë³äæåíî âïëèâ êîìïîçèö³¿
ðîñëèííîãî ïîõîäæåííÿ, ïðèãîòîâëåíî¿ ó ñï³ââ³äíîøåíí³
ãîñèïîëîâà ñìîëè:ÌÀÐÇÀ-1=3:1 (ÌÀÐÇÀ-1 – ïîâåðõíåâî-
àêòèâíà ðå÷îâèíà îðãàí³÷íîãî ïîõîäæåííÿ ç àòîìîì ãàëîãå-
íó ³ òðüîìà ïîòð³éíèìè çâ’ÿçêàìè â ìîëåêóë³), íà ïàðàô³íîâ³
â³äêëàäåííÿ ó âèñîêîïàðàô³íîâ³é íàôò³ òà ê³íåòèêó óòâî-
ðåííÿ îñàäó. Äëÿ åêñïåðèìåíòàëüíèõ äîñë³äæåíü âèêîðèñ-
òîâóâàëè çðàçîê íàôòè, âèäîáóòî¿ ç Íàð³ìàí³âñüêîãî ðîäî-
âèùà. Âñòàíîâëåíî, ùî á³ëüøà ÷àñòèíà àñôàëüòåí-ñìîëî-
ïàðàô³íîâîãî îñàäó (ÀÑÏÎ) âèíèêëà ïðè òåìïåðàòóð³ 200Ñ ³
ñòàíîâèëà 28,7%. Îäíàê ïðè ò³é æå òåìïåðàòóð³ ê³ëüê³ñòü
îñàäó â íàôò³ ç äîäàâàííÿì 700 ã/ò ñêëàäó çìåíøóâàëàñÿ â 4
ðàçè ³ çàõèñíèé åôåêò ðåàãåíòó ñòàíîâèâ 76%. Ç ï³äâèùåí-
íÿì òåìïåðàòóðè ìàñëà çàõèñíà àêòèâí³ñòü êîìïîçèö³¿ çíè-
æóâàëàñÿ. Òàêèì ÷èíîì, âîíà ñòàíîâèëà 57%, 39% ³ 6,5%
ïðè 300Ñ, 400Ñ ³ 500Ñ, â³äïîâ³äíî. Øâèäê³ñòü óòâîðåííÿ ïà-
ðàô³íîâîãî îñàäó çíèæóâàëàñÿ â 1,75 ðàçè, ó 2,3 ðàçè òà â 3,5
ðàçè ïðè ï³äâèùåíí³ òåìïåðàòóðè ç 200Ñ äî 300Ñ, 400Ñ ³ 500Ñ
â³äïîâ³äíî. Íàéá³ëüøà øâèäê³ñòü óòâîðåííÿ îñàäó â óñ³õ
äîñë³äæóâàíèõ ³íòåðâàëàõ òåìïåðàòóðè ñïîñòåð³ãàºòüñÿ ïå-
ðåâàæíî ïðîòÿãîì ïåðøèõ ï’ÿòè õâèëèí ïðîöåñó. Ç³ çá³ëüøåí-
íÿì òðèâàëîñò³ ïðîöåñó øâèäê³ñòü çìåíøóºòüñÿ â 3–4 ðàçè
çàëåæíî â³ä òåìïåðàòóðè. Êîìïîçèö³ÿ çíà÷íî çìåíøóº
øâèäê³ñòü óòâîðåííÿ îñàäó çà ðàõóíîê çáåðåæåííÿ êðèñòàë³â
âóãëåâîäí³â ïàðàô³íó â çàëåæíîñò³ â³ä îá’ºìó íàôòè. Ó ïî-
ð³âíÿíí³ ç áåçðåàãåíòíèì ìàñëîì øâèäê³ñòü çìåíøóºòüñÿ â
ñåðåäíüîìó â 2,3 ðàçè â ³íòåðâàë³ òåìïåðàòóð 20–300Ñ. Ïðî-
òå øâèäê³ñòü óòâîðåííÿ îñàäó â áåçðåàãåíòí³é ³ äîäàí³é îë³¿
çìåíøóºòüñÿ â 1,5 ðàçè ïðè 40–500Ñ. Ãðóïîâèé ñêëàä àñ-
ôàëüòåí-ñìîëî-ïàðàô³íîâèõ â³äêëàäåíü çì³íþºòüñÿ â çàëåæ-
íîñò³ â³ä ñêóï÷åííÿ íàôòîâèõ â³äêëàäåíü. Ê³ëüê³ñòü ïàðà-
ô³íîâèõ âóãëåâîäí³â ð³çêî çðîñòàº â îñàä³, îòðèìàíîìó ç
âèõ³äíî¿ íàôòè ïðîòÿãîì ïåðøèõ 5–15 õâ, ³ ïðàêòè÷íî íå
çì³íþºòüñÿ â íàñòóïí³ ïåð³îäè. Ç ³íøîãî áîêó, ñï³ââ³äíî-
øåííÿ ïàðàô³íîâèõ âóãëåâîäí³â/àñôàëüòåí-ñìîëà ó âèõ³äí³é
íàôò³ ç ÷àñîì çá³ëüøóºòüñÿ ç 1,2 äî 2,2, ùî âêàçóº íà òå, ùî
îñàä ì³ñòèòü ïàðàô³í, à ïàðàô³íîâ³ âóãëåâîäí³ â³ä³ãðàþòü
âèð³øàëüíó ðîëü ó ïðîöåñ³ óòâîðåííÿ îñàäó. Îäíàê ï³ñëÿ
çàñòîñóâàííÿ ðåàãåíòó ê³ëüê³ñòü ïàðàô³íîâèõ âóãëåâîäí³â ó
ÀÑÏÎ çìåíøóºòüñÿ íà 8–13% ïîð³âíÿíî ç âèõ³äíîþ íàôòîþ
³ çàëåæíî â³ä ÷àñó.

Êëþ÷îâ³ ñëîâà : ãîñèïîëîâà ñìîëà, ñêëàä,
âèñîêîïàðàô³íîâå ìàñëî, àñôàëüòåí-ñìîëî-ïàðàô³íîâ³
â³äêëàäåííÿ, òåñò «õîëîäíîãî ïàëüöþ», ðåàãåíò.
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The effects of the composition of herbal origin, prepared
at the ratio of gossypol resin:MARZA-1=3:1 (MARZA-1 is a
reagent of surfactant organic origin with a halogen atom and
three triple bonds in the molecule), on the paraffin sediment in
high-paraffin oil and the kinetics of sediment formation was
investigated under laboratory condition. An oil sample produced
from Narimanov deposit was used for the experiment. It was
found that the most of asphaltene-resin-paraffin sediment (ARPS)
emerged at the temperature of 200C and formed 28.7%. However,
at the same temperature, the amount of sediment in the oil with
the addition of 700 g/t composition was reduces by 4 times and
the protective effect of the reagent was 76%. As the oil temperature
rises, the protective activity of the composition decreased. Thus,
it was 57%, 39%, and 6.5% at 300C, 400C, and 500C, respectively.
The rate of paraffin sediment formation was reduced by 1.75
times, 2.3 times and 3.5 times when the temperature was increased
from 200C to 300C, 400C, and 500C, respectively. The highest
rate of sediment formation in all temperature intervals under
study is mainly observed during the first five minutes of the process.
As the duration of the process increases, the rate decreases by 3–
4 times depending on the temperature. The composition
significantly reduces the rate of sediment formation by retaining
the paraffin hydrocarbon crystals dependent on the oil volume.
As compared with the reagent-free oil, the rate is reduced by an
average of 2.3 times in the temperature interval of 20–300C.
However, the rate of sediment formation in reagent-free and
reagent-added oil is reduced by 1.5 times at 40–500C. The group
composition of asphaltene-resin-paraffin sediments varies
depending on the accumulation of oil sediments. The amount of
paraffin hydrocarbons increases sharply in the sediment obtained
from the original oil during the first 5–15 minutes, and practically
does not vary during subsequent periods. On the other hand,
paraffin hydrocarbons/asphaltene-resin ratio in the original oil
increases from 1.2 to 2.2 over time, indicating that the sediment
contains paraffin and paraffin hydrocarbons play a crucial role in
the sediment formation process. However, after the application
of the reagent, the amount of paraffin hydrocarbons in the ARPS
decreases by 8–13%, depending on the time, as compared with
the original oil.

Keywords: gossypol resin; composition; high-paraffin oil;
asphaltene-resin-paraffin sediment; cold finger test; reagent.
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