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The impact of the depressant additive Difron-4201 and the composition (hereinafter

referred to as AI-1) on paraffin deposition, freezing temperature and surface tension in

high-paraffin oil at the ratio of S-1 inhibitor:Difron-4201=28:1 was studied under laboratory

conditions for the first time. It was found that the composition AI-1 has a higher efficiency

compared to the depressant additive Difron-4201. Thus, at the optimal concentration

where the highest effect is observed, the effect of the additive and composition is 96.3%

and 97.8% on paraffin deposition, 155.6% and 200% on freezing temperature, and 52.3%

and 69.1% on surface tension, respectively. In addition, the impact of inhibitor S-1 and

composition AI-1 on the corrosion rate in an aggressive medium with hydrogen sulfide,

carbon dioxide and their mixture, as well as on the vital activity of sulfate-reducing

bacteria from the Postgate’s «B» nutrient medium, was studied. The results of experiments

showed that the optimal concentration of inhibitor S-1 is 45 g/t, while the optimal

concentration of composition AI-1 is 700 g/t. In comparison with reagent S-1 in the

Postgate’s «B» nutrient medium, the AI-1 composition shows higher activity both in

aggressive environments where gases are present separately and together, and also in a

fertile environment for the growth of sulfate-reducing bacteria. At the optimal

concentrations of inhibitor S-1 and composition AI-1, the corrosion protection effects

are 95.8% and 98.7% in a hydrogen sulfide environment, 88.9% and 93.8% in a carbon

dioxide environment, and 90.3% and 95.4% in the environment where both gases coexist.

At the optimal concentration, the bactericidal effects of inhibitor S-1 and composition

AI-1 are 86% and 97%, respectively.
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Introduction
Currently, the share of problematic oil systems

characterized by a high amount of paraffin
hydrocarbons and resin–asphaltene components in
the total volume of raw materials produced in our
country and abroad is increasing. During the
production and transportation of paraffin and high-
paraffin oil systems, the formation of asphaltene–

resin–paraffin deposits occurs on the inner surface of
oilfield facilities, which leads to a decrease in the
productivity of wells, shrinkage of the cross-sectional
area of oil pipelines, and in some cases to complete
suspension of transportation. Oils with a high freezing
temperature are non-Newtonian fluids having specific
physicochemical and rheological properties. Therefore,
transportation in such an environment by pipelines
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becomes difficult due to the high freezing temperature
and viscosity anomaly.

At present, the investigation of economically
viable and reliable means and techniques for improving
the rheological properties of anomalous non-
Newtonian oils during their transportation is one of
the most important issues. The decline in oil production
volume leads to underutilization of main and mine
pipelines, and to a decrease in throughput and flow
rate, which in some cases makes traditional
transportation techniques economically unaffordable.
Therefore, other, cheaper and more efficient
transportation techniques should be employed.

Currently, in order to enable the transportation
of high-paraffin oils through pipelines, various
techniques for increasing their fluidity, in particular,
the addition of depressant additives, are employed.
The transportation of high-paraffin oils through
pipelines with the addition of depressant additives is
considered one of the relatively promising
transportation methods. The main advantages of
depressant additives are the simplicity of their addition
to the transferred oil streams, their compatibility with
other chemical additives used in the production,
transportation, and storage systems of high-freezing-
point oils, and the high economic effect achieved
through their use. In addition, the use of depressant
additives makes it possible to significantly reduce
hydraulic losses during the transportation of high-
paraffin oils, reduce the amount of paraffin deposition
on the walls of pipelines and facilities, and ease the
operating conditions of oilfield and oil pipeline facilities
[1–9].

On the other hand, ensuring the reliability and
durability of oil industry facilities and pipeline systems
is considered an important issue during the
development of oil fields and subsequent transportation
of hydrocarbon raw materials. However, the corrosion
activity of the operating environment in this area, in
turn, is largely associated with the presence of aggressive
gases (H2S, CO2, O2) and sulfate-reducing bacteria.
For oil pipelines, the condensate generated during
the decrease in oil temperature is particularly hazardous.
It constitutes a two-phase corrosion system, in which
the corrosion processes occur in the aqueous phase.

The impact of an aggressive corrosion
environment is not limited to the degradation of metals.
In particular, one of the relatively hazardous
manifestations of hydrogen sulfide corrosion is sulfide
corrosion fracture under tensile stress. In addition,
the detached corrosion products fall onto the pumping
equipment, causing blockage and jamming, which leads
to a decrease in the productivity of oil formations.
Iron sulfides and oxides produced along with well

products are considered stabilizers of oil emulsions,
which increase the cost of processing oil at facilities.
In addition, corrosion of steel facilities of wells,
highway, and technological pipelines can seriously
damage the environment, as well as reduce their service
life and increase their maintenance costs. Damage to
facilities leads to salinization of the soil by aggressive
formation waters and to pollution of soil and natural
water reservoirs with oil and oil products.

In this regard, great attention is currently being
paid to the problem of increasing the service life of
well technological facilities in oil fields. One efficient
method of corrosion protection of mining equipment
and pipelines in the oil industry is the use of corrosion
inhibitors. The use of inhibitors is a relatively
widespread and economically proven method of
corrosion protection for mining equipment and
pipelines. It is possible to reduce the corrosion rate to
an acceptable level without fundamentally changing
the existing technological schemes by changing the
concentration of the inhibitor or by using various
multifunctional corrosion inhibitors [4,10].

The work objective is to investigate the efficiency
of reagents of various purposes and a newly developed
composition.

Research methodology
The physicochemical properties of the oil sample

from the Bulla-deniz field used in the experiment are
shown in Table 1.

As is seen from Table 1, the oil sample taken
for the research belongs to the group of high-paraffin
oils and is characterized by a high amount of paraffin
hydrocarbons.

Under laboratory conditions, a new composition
was developed with a 28:1 ratio of the depressant
additive Difron-4201: to a reagent with the chemical
formula C11H9Cl2O (designated S-1). The composition
was designated AI-1.

The formation of asphaltene–resin–paraffin

Table 1

Physicochemical properties of oil

Parameter Value 
Method of 

  avaluation 

density, 
20

4ρ , kg/m
3 973.8 

state standard 

GOST 3900-85 

content of paraffin, % 12.9 
state standard 

GOST 11851-85 

content of resin, % 9.3 
state standard 

GOST 11851-85 

content of asphaltene, % 0.18 
state standard 

GOST 11851-85 

freezing temperature, 
0
C +9 

state standard 

GOST 20287-91 
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deposits in high-paraffin oil in the presence of Difron-
4201 and the AI-1 composition was studied. For this
purpose, the cold-finger test, a method used to evaluate
reagent efficiency and to determine the optimal dosing
rate, was employed. The experiment was carried out
at +500C using a cold finger; the mass of oil deposits
accumulated on the finger surface over 60 minutes
was determined by weighing on an analytical balance.
The mass fraction of the asphaltene component in
the deposits was determined by separation of
asphaltenes using Golden’s «cold» method, and resin
substances were analyzed by a chromatographic
(column-adsorption) method. Under the experimental
conditions, the optimal dosage of the AI-1 composition
(Difron-4201:C11H9Cl2O=28:1) was 700 g/t; the dosage
of Difron-4201 alone was 900 g/t, and the
consumption rate of S-1 (inhibitor) was 45 g/t.

Ct3-grade steel samples were used to investigate
corrosion intensity (Table 2).

To determine the corrosion rate of Ct3-grade
steel plates (30×20×1 mm) by mass loss, tests were
carried out under laboratory conditions for 6 hours at
250C.

Steel plates of Ct3 grade were polished on a
grinding machine. After cleaning the surface with
acetone and ethanol, they were weighed on an
analytical balance. Upon completion of the laboratory
test, the plates were removed from the test environment
and cleaned of corrosion products. The plates were
rubbed with cotton soaked in a solution of 10%
hydrochloric acid and 40% formalin, rinsed with
running water, and dried using acetone. To achieve
constant mass, the plates were placed in a desiccator
for 10–12 hours both before and after the experiment.
Finally, the plates were weighed again on an analytical
balance.

The corrosion rate was calculated using the
following equation:

τ⋅

−
=

S

mm
K

21
,

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

The retardation factor was calculated as follows:

inh
K

K0=γ ,

where K0 is is the corrosion rate without reagent; and
Kinh is the corrosion rate in the presence of the reagent
(g/m2.h).

The protective effect of the reagents was calculated
using the following formula:

%100
0

0 ⋅
−

=
K

KK
Z ,

where K0 is the corrosion rate without reagent; and
Kinh is the corrosion rate in the presence of the reagent
(g/m2.h).

Postgate’s «B» nutrient medium was used for
the cultivation and growth of sulfate-reducing bacteria
(Table 3).

To determine the bactericidal properties of the
reagents under laboratory conditions, strains of the
sulfate-reducing bacteria Desulfomicrobium and
Desulfovibrio desulfuricans were used. The bacteria
employed in the experiment were isolated from the
formation water of well No. 1082 at the Bibiheybatneft
oil and gas extraction facility of SOCAR.

The growth factor of sulfate-reducing bacterial
cells in the presence of the reagent was calculated
using the following expression:

%100,%
0

0 ⋅
−

=
n

nn
N

inh

,

where n0 is the number of microorganisms in the
reagent-free environment; and ninh is the number of
microorganisms in the environment with the reagent.

Table 2

Chemical composition of Ct3-grade steel

Element C Mn Si P S Cr Ni Cu Fe 

Content, % 0.2 0.5 0.15 0.04 0.05 0.30 0.20 0.20 98.36 

Table 3

Composition of the Postgate’s «B» nutrient medium
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Results and discussion

The effect of the oil sample used in the study
on the accumulation of asphaltene–resin–paraffin
deposits on the surface of the cold finger at a
temperature of +50C over 60 minutes, as well as on
the freezing point and surface tension of the oil, and
the effect of the reagents Difron 4201 and the
composition Difron-4201+C11H9Cl2O (28:1, AI-1)
were investigated. Concentrations of 100, 200, 300,
400, 500, 600, and 700 g/t of both the Difron 4201
depressant additive and the AI-1 composition were
tested. The experimental results are presented in
Table 3. As can be seen from the table, increasing the
concentrations of the Difron 4201 additive and the
AI-1 composition led to a decrease in the amount of
paraffin deposits, the freezing point, and the surface
tension of the oil (Table 4).

Due to the effect of the additive Difron 4201,
the mass of paraffin deposits decreases from 32.5 to
1.2 g, while under the influence of composition AI-1,
it decreases from 32.5 to 0.7 g. In this case, the
reduction in paraffin deposits amounts to 96.3% and
97.8%, respectively.

Under the effect of the additive Difron 4201,
the freezing temperature of the oil decreases from
+90C to –50C, while under the influence of
composition AI-1, it decreases from +90C to –90C.
In this case, the reduction percentages are 155.6%
and 200%, respectively.

Due to the effect of the additive Difron 4201,
the surface tension decreases from 26.2 to
12.5 mN/m, while under the effect of composition
AI-1, it decreases from 26.2 to 8.1 mN/m. The
reductions in surface tension caused by the reagents
are 52.3% and 69.1%, respectively.

The protective effect of the depressant additive
Difron 4201 and the AI-1 composition against paraffin
deposition as a function of concentration is shown in

Fig. 1.
Under laboratory conditions, the inhibitory

properties of inhibitor S-1 and the AI-1 composition
were investigated in an aggressive corrosive environment
containing hydrogen sulfide, carbon dioxide, or a
mixture of both gases. Experiments were conducted
at room temperature for six hours under dynamic
conditions. The experimental results are presented in
Tables 5 and 6.

As can be seen from Table 5, increasing the
concentration of inhibitor S-1 from 15 g/t to 45 g/t
leads to an increase in corrosion protection in all
three environments, with the highest effect observed
at 45 g/t. Within this concentration range, the
protective effect is 82.4–95.8% in a hydrogen sulfide
environment, 68.6–88.9% in a carbon dioxide
environment, and 57.6–90.3% in the environment
containing both gases. The results indicate that inhibitor
S-1 is most effective in the hydrogen sulfide
environment.

As can be seen from Table 6, the protective

Table 4

Effect of the compositions Difron 4201 and «Difron 4201+S-1=28:1» (AI-1) on the amount of deposits accumulated

on the surface of the «cold finger» (t=+50C)

Fig. 1. Protective effect of the reagents on paraffin deposition

as a function of concentration:

1 – Difron 4201; 2 – AI-1 composition

Amount of 

deposits, g 

Protective 

efficiency, % 

Freezing point, 
0C 

Effect on 

freezing 

temperature, % 

Surface tension, 

mN/m 

Effect on 

surface tension, 

% 

Compo-

sition 

dosage, 

g/t 
Difron 

4201 
AI-1 

Difron 

4201 
AI-1 

Difron 

4201 
AI-1 

Difron 

4201 
AI-1 

Difron 

4201 
AI-1 

Difron 

4201 
AI-1 

0 32.5 32.5 0.0 0.0 +9.0 +9.0 0.0 0.0 26.2 26.2 0.0 0.0 

100 16.3 11.4 49.8 65 +7.2 +5.4 20 40 17.7 11.5 32.4 56.1 

200 9.6 6.8 70.5 79 +6.4 +4.3 28.8 52 17.5 11.3 33.2 56.8 

300 7.1 5.1 78.1 84 +4.8 +3.2 46.6 64 17.3 11.2 33.9 57.2 

400 3.4 2.3 89.5 93 +2.3 +1.5 74.4 83 17.0 11.0 35.1 58.0 

500 1.8 1.3 94.5 96 0.0 –3 100 133.3 14.5 9.4 44.6 64.1 

600 1.5 1.0 95.4 97 –1.5 –7 112.8 177.7 13.5 8.7 48.5 66.7 

700 1.2 0.7 96.3 97,8 –5 –9 155.6 200 12.5 8.1 52.3 69.1 
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Table 5

Protective effect of inhibitor S-1 in different corrosive environments

Table 6

Protective effect of the AI-1 composition in different corrosive environments

Сinh S, m
2 

m1, g m2, g m1–m2, g 

Kwithout 

inhibitor, 

g/m
2
⋅s 

Kwith 

inhibitor, 

g/m
2
⋅s 

γ Z,% 

H2S environment 

0 8.6327 0.037 – – – 

15 8.6637 0.006 0.8307 5.68 82.4 

25 8.6647 0.005 0.6277 7.52 86.7 

35 8.6667 0.003 0.3634 12.99 92.3 

45 

0.0013 8.6697 

8.6687 0.001 

4.72 

0.1982 23.81 95.8 

CO2 environment 

0 8.6357 0.034 – – – 

15 8.6597 0.010 1.3627 3.18 68.6 

25 8.6607 0.009 1.1110 3.90 74.4 

35 8.6637 0.006 0.7074 6.13 83.7 

45 

0.0013 8.6697 

8.6657 0.004 

4.34 

0.4817 9.00 88.9 

H2S+CO2 environment 

0 8.6387 0.031 – – – 

15 8.6567 0.013 1.7214 2.35 57.6 

25 8.6607 0.009 1.2789 3.17 68.5 

35 8.6657 0.004 0.5765 7.04 85.8 

45 

0.0013 8.6697 

8.6667 0.003 

4.06 

0.3938 10.30 90.3 
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effect increases with increasing concentration of the
AI-1 composition, reaching its maximum at 700 g/t.
Within the concentration range of 400–700 g/t, the
protective effect is 84.3–98.7% in a hydrogen sulfide
environment, 71.5–93.8% in a carbon dioxide
environment, and 62.2–95.4% in the aggressive
environment containing both gases. Similar to inhibitor
S-1, the AI-1 composition exhibits the highest
protective efficiency in the hydrogen sulfide
environment.

Comparison of the results for inhibitor S-1 and
the AI-1 composition across all three environments
shows that the composition provides a higher protective
effect, which can be attributed to the synergistic effect
arising from the mixture of reagents with different
functions.

The bactericidal effects of inhibitor S-1 and the
AI-1 composition were studied in Postgate’s «B»
nutrient medium. During the experiment, strains of
Desulfomicrobium and Desulfovibrio desulfuricans were
used. The tests were conducted over 15 days, and the
bactericidal effects of inhibitor S-1 and the AI-1
composition were calculated based on the changes in
hydrogen sulfide concentration in the medium

(Figs. 2 and 3).
As can be seen from Figs. 2 and 3, the optimal

concentration of inhibitor S-1 is 45 g/t, while the
optimal concentration of the AI-1 composition is
700 g/t.

A comparative analysis of the experimental results
shows that the AI-1 composition is more effective
against sulfate-reducing bacteria, while simultaneously
using less inhibitor S-1, since 700 g/t of the AI-1
composition contains only 25 g/t of inhibitor S-1.

Thus, the effects of the depressant additive
Difron 4201 and the AI-1 composition on paraffin
deposition, freezing point, and surface tension in
high-paraffin oil were investigated for the first time.
It was found that the AI-1 composition exhibits a
stronger effect compared to the depressant additive
Difron 4201. Additionally, the effects of inhibitor
S-1 and the AI-1 composition on the corrosion rate
in environments containing hydrogen sulfide, carbon
dioxide, and a mixture of both gases, as well as on
the viability of sulfate-reducing bacteria in Postgate’s
«B» medium, were studied. The laboratory experiments
showed that the synergistic effect in the AI-1
composition results in a higher overall efficiency
compared to inhibitor S-1.

The observed superior performance of the AI-1
composition compared to the individual reagents can
be explained by the synergistic interactions between
its components. The mixture of the depressant additive
Difron 4201 and the C11H9Cl2O reagent not only
enhances the inhibition of paraffin deposition and
reduces the freezing point of high-paraffin oil, but
also improves surface activity, leading to lower surface
tension. In corrosion tests, the combined effect of
inhibitor S-1 and C11H9Cl2O in the AI-1 composition
likely facilitates the formation of a more uniform and
protective adsorption layer on the steel surface, which
reduces metal dissolution in aggressive environments.
Similarly, the enhanced bactericidal effect against
sulfate-reducing bacteria may result from the
simultaneous action of both components, disrupting
bacterial metabolism more effectively than either
reagent alone. These mechanisms collectively account
for the higher efficiency of the AI-1 composition
across all tested parameters.

Conclusions

1. The effects of the depressant
additive Difron 4201 and the composition
«Difron 4201+C11H9Cl2O=28:1» on paraffin
deposition, freezing point, and surface tension in
high-paraffin oil, on the corrosion rate in hydrogen
sulfide, carbon dioxide, and mixed H2S+CO2

environments, and on the viability of sulfate-reducing
bacteria in Postgate’s «B» medium were studied under

Fig. 3. Effect of the AI-1 composition on sulfate-reducing

bacteria

Fig. 2. Effect of inhibitor S-1 on sulfate-reducing bacteria
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laboratory conditions.
2. The experiments revealed that the optimal

dosage of the depressant additive Difron 4201 and the
AI-1 composition (Difron 4201+C11H9Cl2O=28:1) is
700 g/t, while the optimal dosage of the C11H9Cl2O
reagent alone is 45 g/t. The composition exhibits a
stronger effect compared to the additive Difron 4201
and the C11H9Cl2O reagent, which can be attributed
to the synergistic effect arising from the mixture of
reagents with different functions.

3. At the optimal dosages, the effects of
Difron 4201 and the AI-1 composition on paraffin
deposition are 96.3% and 97.8%, respectively; on
freezing point, 155.6% and 200%; and on surface
tension, 52.3% and 69.1%. Similarly, the protective
effects against corrosion at optimal concentrations of
C11H9Cl2O and the AI-1 composition are 95.8% and
98.7% in a hydrogen sulfide environment, 88.9%
and 93.8% in a carbon dioxide environment, and
90.3% and 95.4% in the mixed H2S+CO2

environment. The bactericidal effects of inhibitor S-1
and the AI-1 composition at optimal concentrations
are 86% and 97%, respectively.
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ÇÀÑÒÎÑÓÂÀÍÍß ÍÎÂÈÕ ÐÅÀÃÅÍÒ²Â ÏÐÎÒÈ
ÀÑÔÀËÜÒÅÍÈ-ÑÌÎËÈÑÒÎ-ÏÀÐÀÔ²ÍÎÂÈÕ
Â²ÄÊËÀÄÅÍÜ ÒÀ ÊÎÐÎÇ²¯

Ã.Ð. Ãóðáàíîâ, À.Â. Ãàç³ìçàäå, Í.À. Àáäóëëàºâà

Âïåðøå â ëàáîðàòîðíèõ óìîâàõ áóëî äîñë³äæåíî
âïëèâ äåïðåñàíòíî¿ äîáàâêè Difron-4201 òà êîìïîçèö³¿ (äàë³
– AI-1) íà â³äêëàäåííÿ ïàðàô³íó, òåìïåðàòóðó çàñòèãàííÿ
òà ïîâåðõíåâèé íàòÿã ó âèñîêîïàðàô³íîâ³é íàôò³ çà
ñï³ââ³äíîøåííÿ ³íã³á³òîð S-1:Difron-4201=28:1. Áóëî âñòà-
íîâëåíî, ùî êîìïîçèö³ÿ AI-1 ìàº âèùó åôåêòèâí³ñòü ïî-
ð³âíÿíî ç äåïðåñàíòíîþ äîáàâêîþ Difron-4201. Òàêèì ÷è-
íîì, ïðè îïòèìàëüí³é êîíöåíòðàö³¿, äå ñïîñòåð³ãàºòüñÿ
ìàêñèìàëüíèé åôåêò, âïëèâ äîáàâêè òà êîìïîçèö³¿ ñòàíî-
âèòü â³äïîâ³äíî 96,3% ³ 97,8% íà â³äêëàäåííÿ ïàðàô³íó,
155,6% ³ 200% íà òåìïåðàòóðó çàñòèãàííÿ òà 52,3% ³ 69,1%
íà ïîâåðõíåâèé íàòÿã. Êð³ì òîãî, áóëî äîñë³äæåíî âïëèâ
³íã³á³òîðó S-1 òà êîìïîçèö³¿ AI-1 íà øâèäê³ñòü êîðîç³¿ â
àãðåñèâíîìó ñåðåäîâèù³ ç ñ³ðêîâîäíåì, ä³îêñèäîì âóãëå-
öþ òà ¿õ ñóì³øøþ, à òàêîæ íà æèòòºâó àêòèâí³ñòü ñóëü-
ôàòðåäóêóþ÷èõ áàêòåð³é ó ïîæèâíîìó ñåðåäîâèù³
Postgate’s «B». Ðåçóëüòàòè åêñïåðèìåíò³â ïîêàçàëè, ùî îï-
òèìàëüíà êîíöåíòðàö³ÿ ³íã³á³òîðó S-1 ñòàíîâèòü 45 ã/ò, òîä³
ÿê îïòèìàëüíà êîíöåíòðàö³ÿ êîìïîçèö³¿ AI-1 – 700 ã/ò. Ó
ïîð³âíÿíí³ ç ðåàãåíòîì S-1 ó ïîæèâíîìó ñåðåäîâèù³
Postgate’s «B» êîìïîçèö³ÿ AI-1 äåìîíñòðóº âèùó àêòèâí³ñòü
ÿê â àãðåñèâíèõ ñåðåäîâèùàõ, äå ãàçè ïðèñóòí³ îêðåìî òà
ðàçîì, òàê ³ ó ñïðèÿòëèâîìó ñåðåäîâèù³ äëÿ ðîñòó ñóëü-
ôàòðåäóêóþ÷èõ áàêòåð³é. Ïðè îïòèìàëüíèõ êîíöåíòðàö³ÿõ
³íã³á³òîðó S-1 òà êîìïîçèö³¿ AI-1 åôåêò êîðîç³éíîãî çà-
õèñòó ñòàíîâèòü â³äïîâ³äíî 95,8% ³ 98,7% ó ñåðåäîâèù³
ñ³ðêîâîäíþ, 88,9% ³ 93,8% ó ñåðåäîâèù³ ä³îêñèäó âóãëåöþ
òà 90,3% ³ 95,4% ó ñåðåäîâèù³, äå îáèäâà ãàçè ñï³â³ñíóþòü.
Ïðè îïòèìàëüí³é êîíöåíòðàö³¿ áàêòåðèöèäíèé åôåêò
³íã³á³òîðó S-1 òà êîìïîçèö³¿ AI-1 ñòàíîâèòü â³äïîâ³äíî 86%
³ 97%.

Êëþ÷îâ³ ñëîâà: êîìïîçèö³ÿ; äåïðåñàíòíà äîáàâêà;
³íã³á³òîð; êîðîç³ÿ; åôåêò çàõèñòó; òåìïåðàòóðà çàñòèãàííÿ;
â’ÿçê³ñòü; ïîâåðõíåâèé íàòÿã.
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The impact of the depressant additive Difron-4201 and
the composition (hereinafter referred to as AI-1) on paraffin
deposition, freezing temperature and surface tension in high-
paraffin oil at the ratio of S-1 inhibitor:Difron-4201=28:1 was
studied under laboratory conditions for the first time. It was
found that the composition AI-1 has a higher efficiency compared
to the depressant additive Difron-4201. Thus, at the optimal
concentration where the highest effect is observed, the effect of
the additive and composition is 96.3% and 97.8% on paraffin
deposition, 155.6% and 200% on freezing temperature, and 52.3%
and 69.1% on surface tension, respectively. In addition, the impact
of inhibitor S-1 and composition AI-1 on the corrosion rate in
an aggressive medium with hydrogen sulfide, carbon dioxide and
their mixture, as well as on the vital activity of sulfate-reducing
bacteria from the Postgate’s «B» nutrient medium, was studied.
The results of experiments showed that the optimal concentration
of inhibitor S-1 is 45 g/t, while the optimal concentration of
composition AI-1 is 700 g/t. In comparison with reagent S-1 in
the Postgate’s «B» nutrient medium, the AI-1 composition shows
higher activity both in aggressive environments where gases are
present separately and together, and also in a fertile environment
for the growth of sulfate-reducing bacteria. At the optimal
concentrations of inhibitor S-1 and composition AI-1, the
corrosion protection effects are 95.8% and 98.7% in a hydrogen
sulfide environment, 88.9% and 93.8% in a carbon dioxide
environment, and 90.3% and 95.4% in the environment where
both gases coexist. At the optimal concentration, the bactericidal
effects of inhibitor S-1 and composition AI-1 are 86% and 97%,
respectively.

Keywords: composition; depressant additive; inhibitor;
corrosion; protection effect; freezing temperature; viscosity; surface
tension.
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