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Annotation

The urgency of the problem is due to the fact that the use of water as a cooling
agent leads to corrosion and scale formation, pollution, development and growth
of microorganisms in catchment cycles. As a result, the efficiency of heat transfer
decreases, energy consumption increases and operating costs increase.
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Introduction

In circulating water supply systems, intense corrosion and scale formation of the
surface of heat exchange equipment is observed, which are destroyed due to
physical and chemical effects with the environment. The processes of corrosion
and scale formation are associated with the characteristic features of water and
metals. The damage associated with the corrosion of the circulating water supply
in world practice amounts to millions of dollars a year. In addition, due to the
through corrosion of heat exchangers, there is a significant pollution of water with
heat engineering products.

At present, the rational use of water resources, including in the oil refining
industry, as cooling water for heat exchange equipment, is of particular
importance for the Republic of Uzbekistan. At the same time, there are problems
of using better quality water in terms of hardness, salt content, pH of the medium,
etc. The main influence is given to the influence of water quality on the wear of
heat exchange equipment and the efficiency of their use in various technological
processes.

The urgency of the problem is due to the fact that the use of water as a cooling
agent leads to corrosion and scale formation, pollution, the development and
growth of microorganisms in the catchment cycles. The result is reduced heat
transfer efficiency, increased energy consumption and increased operating costs.

Among the known methods of combating corrosion, inhibition is the most widely
used, as one of the simplest and most cost-effective methods.
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The advantage of this method is the possibility of using without changing the
existing technological processes of production and processing, transportation of

~oil and gas semi-products. Currently, all gas condensate wells, which contain

corrosive components - carbon dioxide and hydrogen sulfide, highly mineralized
formation waters are subject to inhibition in order to prevent corrosion damage
to tubing, as well as gas treatment units and heat exchange equipment at oil
refineries.

The surface of heat exchange equipment in oil refineries, upon contact with water
heated to a high temperature, after some time becomes covered with scale. This
process is caused by the fact that further fresh water initially contains a large
amount of solutions of calcium and magnesium salts. Scale is one of the main
factors in reducing the energy efficiency of heat exchange equipment, in addition,
scale reduces the useful cross-section of the pipes, thereby increasing the
hydraulic resistance of the heat exchanger pipes. All this together entails excessive
fuel consumption, and according to scientific and technical literature, a layer of
scale up to 0.2 mm thick increases fuel consumption by 3%, and a layer of 1 mm
by 7%, which is why heat exchangers are a very important event. It allows you to
protect the heat exchangers from damage and maintain the operational
parameters of the heat exchanger, at the level of the passport characteristics, while
maintaining the manufacturer's guaranteed service life. In this regard, the
protection against scale is more advantageous than the subsequent elimination of
scale on the walls of heat exchangers operating on different waters.

Due to the lack of production of corrosion and scale inhibitors in Uzbekistan, these
products are import-substituting and are of significant scientific and practical
interest.

The results of the monitoring of the waters used in the internal water supply of the
Fergana refinery showed the presence of corrosion and scale processes, which
negatively affect the efficiency of the heat exchange equipment, and in order to
increase efficiency, corrosion and scale inhibitors of the GPMSh type have been
developed. Technological regulations were developed for the production of new
compositions of corrosion and scale inhibitors of the GPMSh type and methods of
their production testing and control.

Based on the comparative industrial tests of the developed corrosion and scale
inhibitor GPMSh with imported OEDPA (hydroxyethylidene diphosphonic acid),
GPMSh was recognized as the most effective import-substituting corrosion and
scale inhibitor and recommended for implementation.
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Most often, nonionic polyphosphates, sulfonic acid derivatives, organic derivatives
of phosphonic and phosphoric acids, low molecular weight polycarboxylic acids,

-polymers and copolymers of acrylic and maleic acids, as well as various

compositions of the listed compounds act as an active substance in scale inhibitors.
Inhibitors based on phosphonic acids and polymers are widely used.

The advantage of organophosphate inhibitors is their high efficiency at relatively
low costs. Scale inhibitors are widespread, in which oxyethylidene diphosphonic
acid (HEDPA) is used as the basis of the composition. It should be noted that acid-
based inhibitors often contribute to corrosive processes in oilfield equipment.
The technical result of the development of the GPMShch is the achievement of the
claimed composition at the same time a double effect of increasing the efficiency
of preventing the formation of calcium carbonate during a long time of operation
of heat exchange equipment, as well as increasing the efficiency of protecting heat
exchange equipment from corrosion - that is, obtaining a salt deposition and
corrosion inhibitor GPMSch.

Our tests of new compositions of corrosion inhibitors and salt deposition in the
conditions of the Fergana refinery on the water of internal water supply. The
corrosion and scale inhibitor GPMSh was tested in comparison with the imported
scale inhibitor OEDPK. Using the method on the device ISO-1 for scale deposition,
and to determine the degree of corrosion inhibition used the gravimetric method.
The results are shown in Table 1.

Table 1. Comparative efficiency of scaling inhibition by reagents "GPMSh" and
"OEDFK" on the ISO-1 device and the effectiveness of corrosion inhibition

Inhibitor

Inhibitor
concentr
ation,
mg/L

Volume of
Trilon-B titer
solution
(0.025 n), ml

The amount
of deposits on
the electrode,
(PCaC03), mg

Effective
inhibition
scaling, (Eiso),%

Corrosion
rate Vk, g/m?
hour

Protection
degree, (Z)
against
corrosion, %

No inhibitor

8,5

10,625

0,000020547
5

GPMC

20

0,8

1

90

40

0,75

0,9375

91,17

50

0,7

0,875

91,76

0,000006428
7

OEDFC

20

0,6

0,75

92,94

40

0,6

0,75

92,94

50

0,5

0,625

94,11

0,000024518
6
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As evidenced, the efficiency of the use of the corrosion and scale inhibitor GPMSh
has been determined relative to the imported HEDPK. With the value of the

~corrosion rate for GPMSh - 0.0000064287 and OEDFK - 0.0000245186. The

efficiency of inhibition of scale deposits for GPMS is 91.76%, and for the imported
scale inhibitor OEDPK - 94.11%. As well as the corrosion and scale inhibitor
GPMShch in terms of corrosion protection efficiency is 68.71% and which can be
recommended for implementation .

According to the results obtained, it was found that with an increase in
concentration from 15 to 80 mg / dm3, a gradual increase in the efficiency of the
reagent is observed. At a concentration above 45 mg / dm3, inclusive, the
protective effect of the developed inhibitor of complex action exceeds 90%.

The next step was to assess the effectiveness of preventing accelerated carbon
dioxide corrosion when using the GPMC. In the framework of the tests carried out,
the effectiveness of inhibition of both general and local corrosion was evaluated.
Figure 1 shows the dynamics of the decrease in the corrosion rate of steel, after
the dosage of GPMC at various concentrations.

| Inhibitor I

Corrosion rate, mm / year
w

e 80 warin 60 mr/n il 55 mrin w50 mr/n
e 45 Mr/01 - = 30 mrin e 15 Mrin

Figure 1. Dynamics of a decrease in the corrosion rate after dosing with GPMC

Thus, according to the results of all the studies carried out, it was found that the
dosage of GPMC equal to 45 mg / dm3 is the most optimal from the point of view
of preventing the formation of scale deposits and corrosion. When carrying out a
further set of tests, the concentration of HPMC was taken 45 mg / dm3, as the base
dosage, providing a protective effect of more than 90%.

According to the results of the study, it can be concluded that the imported
HEDPhK inhibitor is only a scale inhibitor, and does not show any reaction to
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corrosion protection. Another inhibitor developed from the local resource GPMC
is not only a scale inhibitor, but also a corrosion inhibitor.
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