PROPERTIES OF INHIBITORS IN PREVENTING CORROSION OF
METAL STRUCTURES IN THE OIL AND GAS INDUSTRY

Shomuradov U.M. associate Professor
Karshi State Technical University

Abstract. During practical experiments, a corrosion inhibitor based on amines
and phosphonates was obtained. This research investigated the application of the
obtained corrosion inhibitor in protecting metal surfaces from corrosion and
preventing various salts from forming deposits in pipes.
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CBOVICTBA MHTHBUTOPOB JIUISI TIPEJOTBPAIIIEHUSA
KOPPO3UU METAJIVIMYECKUX KOHCTPYKIIUI B
HE®TEI'A30BOM MPOMBIIVIEHHOCTH
HIOMYPAJ/IOB Y .M.
Joyenm Kapwiunckoeo 2ocyoapcmeennozo
MeXHUYecKo20 yHueepcumema

AHHOTauMs. B XoJe mNpakTUUECKUX SKCIEPUMEHTOB ObUI TOJY4YEH
WHTUOUTOP KOPPO3UH HA OCHOBE aMHHOB U (hochoHaToB. B TaHHOM HCClie10BaHUU
M3y4yajaoch MPUMEHEHHE MOJYYEHHOTO MHTHOMTOpA JUIs 3alllUThl METaJUTMYECKUX
MOBEPXHOCTEH OT KOPPO3UM U TMPEJOTBpalleHUs O0O0pa30BaHUS OTJIOKEHUN
pa3IUYHbBIX COJied B TpyOax.

Kniouegwle cnosa: uneubumop omnodicenus conel, aMuHo- u pocghonammvie
CcOoeOuHenUs:, XI10pUOHAsL U A30MHAsL Cpeda, 3auumubslil dghghexm.

Introduction

Today, developing technologies for highly efficient corrosion inhibitors and
applying them to protect metal and metal-based structures from corrosion is one of
the primary tasks in addressing corrosion-related problems worldwide. Especially
today, the economic development of industry and production is inextricably linked
to the stable and efficient operation of equipment. However, there are a number of
requirements for creating a new generation of corrosion inhibitors, and great
attention is being paid to inhibitors that are effective at low concentrations,
environmentally friendly, and low-cost. Corrosion inhibitors play a crucial role in
the oil and gas industry by protecting pipelines from corrosion in various aggressive,
hydrogen sulfide, acidic, carbonate, and aqueous environments.

Currently, modern oil refining industries are also characterized by the use of
high-efficiency technological equipment and highly corrosive environments. The
duration of time between major overhauls is primarily determined by the corrosion
resistance of technological devices and equipment. As a rule, unscheduled
equipment repairs, accidents, and related losses of raw materials, semi-finished
products, and finished products, as well as metal losses, are caused by metal
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corrosion. One of the characteristics of oil refining processes is the use of large-scale
metal structures and equipment.

In every oil refinery, the apparatus used for the main oil refining process
makes up the majority of the metal equipment and mechanisms, and special attention
must be paid to the state of corrosion in this process[1]. The formation of salt
deposits leads to well failures and, ultimately, to an increase in the cost of the
produced goods. In the oil and gas industry, the deposition of salts forms hard layers
in pipelines and drilling equipment, negatively impacting the product flow. This
significantly reduces the volume of oil or gas production, resulting in clogging and
pressure drops in the pipelines. Furthermore, significant expenses are incurred due
to the need to clean or replace the pipes[2].

The inhibition mechanism of corrosion inhibitors is based on preventing or
completely stopping the corrosion of metals and metal structures by passivating their
surfaces through various physical and chemical mechanisms using a corrosion
inhibitor applied at specific concentrations|[3].

The results of preparing aqueous solutions of phosphoric and hydrochloric
acid-based inhibitors with amine compounds can be seen in Table 1.

Table 1.
Results of mixed salt preparation.
Molar ratio of the inhibitor components
Ne Inhibitor Nitrogen | Phosphoric | Hydrochloric
: : Water
compound acid acid
(Ethylendiamine +
phosphoric acid) + 0,12 0,12 - 0,6
water
1. (Ethylendiamine
dihydrogen phosphate i 15,35
+ hydrochloric acid) + 0,12 0,12 7
water
(Ethylendiamine +
phosphoric acid) + 0,24 0,12 - 0,12
water
2. (Diethylenediamine
monohydrophosphate 18,96
+ hydrochloric acid) + 0,12 0,12 3
water
(Ethylendiamine +
phosphoric acid) + 0,36 0,12 - 1,8
3 water
(Triethiendiamine i 22,56
phosphate + 0,12 0,12 9
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hydrochloric acid) +
water

Tests were conducted on the protective effectiveness of inhibitors prepared to
prevent the accumulation of calcium carbonate and calcium sulfate salts. To model
precipitate formation, the waters listed in Table 2 below were used:

Table 2.
Waters based on calcium carbonate and calcium sulfate salts
CaCOq CaCOs
CaCl, 12,8 g/dm?® CaCl, 2,89 g/dm3
MgCl,-6H,0 1,27 g/dm?® MgCl,-6H,0 4,26 g/dm?®
NaCl 19,2 g/dm?® NacCl 44,3 g/dm?®

According to the test method, after adding the inhibitor to the reservoir water
model, the samples with and without the inhibitor—"blank" samples—are kept in a
thermostat at 80°C for 5 hours. After cooling the samples, the resulting precipitate
is filtered. The residual calcium cation content in the solution was determined by
trilonometric titration. The inhibition efficiency (E, %) was calculated using the
formula:

E=(C,—Cx)*100/(Co—Cy), %,
here: C,- calcium ion content in the sample containing the low-temperature control
inhibitor, mg/l; C« — the amount of calcium ions in the "blank™ sample, mg/l; Co —
the amount of calcium ions in the initial solution, mg/I.

The results of the experimental studies regarding the degree of protection of
the developed inhibitors against salt deposits can be seen in Table 3.

Table 3.
Determination of the protective effect of inhibitors against salt deposits
N o Inhibitor Inhibitor _protection
Ne Composition of inhibitors sarfi, mg/l coefficient
’ CaCOs3 CaCO04-2H0
Ethylenediamine 30 73,4 77,2
1 dihydrophosphate 60 77,2 79,1
' monochloride 100 84,7 85,4
30 76,4 84,2
9 Hydrophosphate 60 79,1 85,4
" | bisethylenediamine dichloride 100 86,3 88,1
30 80,9 84,8
3 Ethylenediamine chloride 60 85,2 86,7
' phosphate 100 87,9 89,4

As shown in Table 3, when the compositions are applied to sulfate and
carbonate solutions at concentrations of 30, 60, and 100 mg/I, the inhibitors exhibit
a high protective effect against salts—more than 87%. The maximum protective
effect is observed when the inhibitor is introduced into the sulfate and carbonate
solutions at a dose of 100 mg/l. As can be seen from the table, the values recorded
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at various concentrations show that the protective effect of the inhibitors exceeds
89%.

Conclusion: We can see from the physicochemical and test results of this
inhibitor that it contains amino groups based on our corrosion inhibitor. Our
phosphorus and nitrogen-containing substances show that they can protect against
corrosion. The developed mineral salt inhibitors in the obtained new composition
exhibit an effective protective effect when administered at concentrations of 30, 60,
and 100 mg/I.
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