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Abstract—For the first time the effect of the inhibitor
"MARZA-1" on the corrosion rate of steel in the MI water
formation imitate was studied. Corrosion rate is measured by
taking polarization curves. It was found that the investigated
inhibitor "MARZA-1" effectively slows down both cathode and
anode reactions in the presence of hydrogen sulfide in the model
formation water MI.
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I. INTRODUCTION

Metal corrosion causes enormous harm to many
industries, primarily to oil and gas production and processing
enterprises. This is explained by the aggressive properties of
corrosive environments while oil producing, which are
conditioned with the presence of a large amount of
mineralized water, hydrogen sulfide and sulfate-reducing
bacteria, as well as carbon dioxide in them.

One of the most economical and effective methods of
protecting metals is associated with the use of corrosion
inhibitors [1].

Inhibitors are used at all stages of processing,
transportation of oil, gas and petrochemical products in these
industries. The protection of metals from corrosion by
inhibitors is based on the property of certain specific chemical
compounds or their mixtures to reduce the rate of the
corrosion process or completely suppress when they are
introduced in insignificant concentrations into a corrosive
environment. In this regard, the problems of studying
corrosion processes and measuring the corrosion rate by
taking polarization curves become urgent. An increase in the
reliability of equipment can be achieved by carrying out anti-
corrosion treatment of pipeline systems [2].

Electrochemical methods for studying the process of
corrosion of steel samples, which consist of the removal of
polarization curves on a potentiostat are known. Curves
graphically reflecting the dependence of the anode and
cathode currents on the potential are called polarization curves
[3]. The stationary state of the system corresponds to the value
of the potential at which the condition of equality of the anode
and cathode potentials is satisfied.
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The assessment of the fundamental possibility of
electrochemical corrosion is made by the magnitude of the
corrosion element EMF, which is equal to the difference in the
equilibrium potentials of the conjugated electrochemical
reactions. It is convenient to represent the Kinetic
characteristics of corrosion processes graphically in the form
of a set of polarization curves of cathode and anode processes.
At the same time, the potentials of anode and cathode
processes are plotted along the abscissa axis, the voltage of the
corresponding anode and cathode currents is plotted along the
ordinate axis, or a semi -logarithmic dependence is plotted in
the coordinates "potential-lg current density".

Judgment about the real rate of the corrosion process can
be obtained from the kinetic dependences of the anode and
cathode reactions. Cathode and anode polarization curves are
recorded directly on the sample, the corrosion of which is
being studied. The intersection point of the anode and cathode
polarization curves determines the corrosion rate on the
abscissa axis, and the stationary potential on the ordinate axis.
Since near the stationary potential the polarization data cease
to fit into a semi- logarithmic dependence, the corrosion rate
is usually found from the intersection point of the extrapolated
rectilinear curves [4]. The value of the stationary (corrosion)
potential always lies between the values of the equilibrium
potentials of coupled reactions. The general corrosion rate is
expressed by the current per unit area of the entire metal
surface (current density) without dividing it into cathode and
anode sections. The corrosion rate depends, inter alia, on the
mechanism of anodic dissolution of the metal and the cathode
reduction of the oxidant, and thus can be calculated depending
on the relative position of the polarization curves [5].

The graphical method for calculating the corrosion rate
allows, in contrast to the analytical method, to calculate the
corrosion rate for complex cases corresponding to the real
conditions of the corrosion process.

The aim of this work is to measure the corrosion rate by
taking polarization curves.
II. EXPERIMENTAL TECHNIQUE

To study inhibitor action mechanism of the hydrogen
sulfide corrosion of steel MARZA-1, a potentiostatic method
for measuring polarization curves was used.
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Polarization measurements were carried out on a
stationary electrode reinforced with epoxy resin cured by
polyethylene polyamine, having a working area of 0.36 cm2
in a potentiostatic mode (potentiostat P-5827 m) in a three-
electrode cell with separate cathode and anode spaces.
Electrode from comparise in is auxiliary silver chloride -
smooth platinum. The potentials are recalculated according to
the normal hydrogen scale (NHS) atmosphere - air.

The inhibition coefficients of the anode ( y.) and cathode
(y) electrode reactions were calculated at a shift from Ecor by
20 mV according to the formula (1).
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where, i;) and I j - are the densities of the anode or

cathode current in the absence and presence of an inhibitor,
respectively. Polarization was carried out from the cathode to
the anode region with a holding time of 30 s at each potential.

A simulated formation water MI was used as a
background solution to perform corrosion tests. Before
testing, the samples were washed with distilled water, then
placed in a 500 ml beaker so that the selected area was
completely immersed in the MI formation water imitator.

III. EXPERIMENTAL PART

Analysis of potentiostatic curves showed, the MARZA-1
inhibitor predominantly slows down the anode process that in
the presence of low concentrations of H,S (50 and 100 mg /

1) (Fig. 1).
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Fig. 1. Potentiostatic polarization curves on St3 steel in imitation of MI
formation waters, with the addition of hydrogen sulfide (50 mg /1), without
(1) and in the presence of the inhibitor MARZA-1 mg/ 1; 3.0 (2); 5.0 (3);
7.0 (4); 10.0 (5)
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Increase in hydrogen sulfide concentration up to 400 mg
/ 1 leads to the fact that, at a concentration of 5.0, 7.0 and
10.0 mg /1, MARZA-1 inhibits both electrode reactions, and
at a concentration of 3 mg / 1, only anodic, in the absence of
influence at the cathode (Figure 2).
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Fig. 2. Potentiostatic polarization curves on St3 steel in imitation of MI
formation waters, with the addition of hydrogen sulfide (400 mg / 1),
without (1) and in the presence of the inhibitor MARZA-1 mg/ 1; 3.0 (2);
5.0 (3); 7.0 (4); 10.0 (5)
The introduction of CO; does not significantly change the
picture, and the nature of the dependence remains the same

(Fig. 3)
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Fig. 3. Potentiostatic polarization curves on St3 steel in imitation of MI
formation waters, with the addition of hydrogen sulfide (400 mg / 1) and
carbon dioxide (1 atm.), without (1) and in the presence of the MARZA-1
inhibitor mg /1; 3.0 (2); 5.0 (3); 7.0 (4); 10.0 (5)
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IV. CONCLUSION

1. The inhibiting efficiency of a reagent called "MARZA-
1" in relation to hydrogen sulfide corrosion of steel in model
formation water MI was studied by electrochemical methods
(by taking polarization curves).

2. It was found that the investigated inhibitor "MARZA-
1" effectively slows down both cathode and anode reactions
at the electrode in the presence of hydrogen sulfide in the
model formation water MI.

$IEEE 280

(1]
(2]
[3]

(4]

(3]

REFERENCES

Damaskin B.B., Petriy O.A., Tsirlina G.A. Electrochemistry. Moscow:
Chemistry, Kolos, 2006.672 p.

Baranov A.N., Mikhailov B.N. Protection of metals from corrosion.
Irkutsk: ISTU Publishing House, 2012, 152 p.

Yanyushkin A.S., Arkhipov P.V. Atomic-molecular processes in the
ion of the diamond wheel and the processed material. Metal
technology. 2010. No. 1, p.25-33.

Baranov A.B., Yudin A.N., Yanyushkin A.S., Rychkov D.A. A method
of obtaining a combined chrome coating: US Pat. 2459018. Rus.
Federation publ. 08/20/15. Bul. No. 23.

Anufriev 1.G. Accelerated method for assessing the corrosivity of acid

solutions in relation to low-carbon steel // Corrosion: materials,
protection, 2010, No. 1, pp. 44-48.

Baku, Azerbaijan



	0-00a
	0-00b
	0-00c
	0-00d
	0-01
	0-02
	1-00
	1-01
	I. Introduction
	II. Problem statement
	III. Main Components of Creating a Railroad Operation Safety System in Seismically Active Regions
	IV. The Structural Principle of a Seismic Acoustic Noise Monitoring Station
	V. Correlation technology for Noise control of the beginning and dynamics of development of the latent period of accidents in rail transport
	VI. Conclusion
	References


	1-02
	I. Introduction
	II. Fatigue failure of the axles of railway wheelsets
	III. MAXIMUM PERMISSIBLE STRESSES OF AXLES
	IV. Probable causes of fatigue cracking of railway axles
	V. EXAMPLES OF FATIGUE CRACKING                        OF RAILWAY AXLES
	VI. CONCLUSIONS
	References


	1-03
	1-04
	1-05
	I. Introduction
	II. Start-up stages of a diesel engine
	III. Analysis of the duration of individual stages of the diesel engine start-up
	IV. Conclusions
	References


	1-06
	I. Introduction
	II. Procedures for interception of civil aircraft by military aircraft in VMC (Visual Meteorological Conditions)
	III. Intercept without visibility (IMC - IFR Meteorological Conditions)
	IV. Other methods of influencing the flight course of a commercial aircraft
	V. Cases of forcing a commercial airplane to land by military aircraft in the 20th century
	VI. Ryanair flight on May 23, 2021
	VII. Is it possible to legally shoot down a civil plane?
	Summary
	References


	1-07
	I. Introduction
	A. Useful Software
	B. Machine Learning Models
	C. Metrics

	II. Demand prediction
	A. Bilateral Relation Demand Transport Poland and other countries
	B. Data Preparing
	C. Training and Testing
	D. Validation

	III. implementation
	IV. Conclusions
	References


	1-08
	References

	1-09
	Conclusion
	References

	1-10
	1-11
	I. Introduction
	II. Middle Corridor
	Conclusion
	References


	1-12
	1-13
	I. Introduction
	II. Technologies that form the digital economy
	A. Selecting a Template (Heading 2)

	III. How does digital economy differ from traditional economy, and what are its advantages?
	A) The digital economy increases efficiency
	B)  Ensures the access to new markets
	C)  Social aspects of the digitalization

	IV. The role of a state in the development of digital economy
	V.  Development of digital economy in Azerbaijan and future prospects
	D)  The level of economy digitalization in Azerbaijan
	E)  Reforms in the field of digital development of Azerbaijan’s economy
	F) The position of a country in international digital assessment rankings
	G) Development prospects for the digital economy
	Conclusion
	References



	1-14
	I. Introduction
	II. Problem statement
	III. Possibility of Control of the Beginning of the Latent Period of Malfunctions Using the Position-Binary Technology
	IV. Adaptive Technology for Determining the Sampling Interval of Vibration Signals
	V. Conclusion
	References


	1-15
	1-16
	I. Introduction
	II. Theoretical framework
	III. International experience
	IV. Methods
	A. Positive environmental impact
	B. Direct and indirect effects on human health
	C. Road density as a leverage

	V. Results
	VI. Discussion
	VII. Conclusion
	References


	1-17
	1-18
	1-19
	I. Introduction
	II. Digital Platform
	A. Physical object
	B. Virtual counterpart
	C. Connection
	D. Data
	E. Services

	III. Achivements and Future Work
	IV. Conclusions
	Acknowledgment
	References


	1-20
	I. Introduction
	II. Method
	III. Results and discussion
	IV. Results and discussion
	Based on the above, to make changes to the elevation standards based on the study of their strength and current density and to implement them in practice, the construction of saline soils in different territorial conditions of Uzbekistan, including th...
	The main factors in the formation of saline soils are mineralized groundwater and saline rocks lying close to the surface. The main condition of salinization is the impossibility of water flow in places and the fact that the evaporation process exceed...
	References


	1-21
	I. introduction
	II. Causes of Damage to Pavement
	III. How do we prevent road damage
	References


	1-22
	Introduction
	Mathematical statement of the problem
	solution of the problem
	Gravitational  force acting on the hexacopter.
	Thrust force of the rotors.
	Aerodynamic forces acting on hexacopter.

	Conclusion
	References


	1-23
	I. Introduction
	II. Core Participants of East-West Transport Corridors in GUAM Countries
	III. Collaborative Blockchain Solution for Guam Corridor Data Pipeline
	IV. Core Functional Features and Requirements for Guam Corridor Data Pipeline
	References


	2-00
	2-01
	I. Introduction
	II. Requirement
	III. Technologıes
	A. AForge
	B. Tesseract Engine
	C. OpenCV

	IV. Project
	V. Conclusion
	References


	2-02
	I. Introduction
	II. Analysis of Existing Methods for Determining Indicators of Vertical and Horizontal Dynamics of a Subway Car
	III. Development of a New Method for Measuring Vertical and Lateral Forces Acting on the Bogie Frame of a Subway Car
	IV. Testing of a New Measuring Scheme for Determining the Vertical and Lateral Forces Acting on the Bogie Frame of a Subway Car
	V. Conclusion
	References


	2-03
	References

	2-04
	References

	2-05
	I. INTRODUCTION
	II. STATEMENT OF THE PROBLEM AND SELECTION SUBSTANTIATE OF SENSORS FOR MULTI-PARAMETER PROTECTION SYSTEM
	III. MAGNETIC FIELD MEASUREMENT AND OUTPUT SIGNAL ANALYSIS
	IV. MODELING OF MULTI-PARAMETER PROTECTION SYSTEM
	V. CONCLUSION
	REFERENCES

	2-06
	I. Introduction
	II. Electronic solutions available for non-oil export in Azerbaijan
	III. Automation of information exchange in postal services.
	IV. The problem of integration into international payment systems.
	V. Results and suggestions:
	References


	2-07
	I. INTRODUCTION
	II. PROBLEM STATEMENT
	III. PROBLEM SOLUTION
	CONCLUSION


	2-08
	I. Introduction
	II. Statement of the problem
	III. Numerical solution to the problem
	IV. The results of numerical experiments
	V.  Conclusion
	References


	2-09
	I. Introduction
	II. Problem Statement
	III. Numerical Solution of the Problem
	IV. Result of Numerical Experiments
	Table 1. Optimal and obtained values of the parameters of the hydraulic resistance functions under 0%, 0.5% and 1% noise levels for test problem 1.
	Table 2. Obtained values of the ends of the subsections and of the functional under 0%, 0.5% and 1% noise levels for test problem 1.
	Table 3. Optimal and obtained values of the parameters of the hydraulic resistance functions under 0%, 0.5% and 1% noise levels for test problem 2.
	Table 4. The obtained values of the ends of the subsections and of the functional under 0%, 0.5% and 1% noise levels for test problem 2.

	V. Conclusion
	References


	2-10
	I.  Introduction
	III.  Qualimetry
	IV. Road Safety and Explanatıon of Road Parameters
	VI. WınQSB Package Program
	VII. Conclusion
	In this study, integer programming models of the planning of measures to increase road safety have been prepared. Qualimeter methods were used while preparing the models. The prepared model variables are expressed as the Knapsack Problem, which is li...
	Calculation experiments were made on the test problems with the prepared program and the LP-ILP program of the WinQSB system was compared. According to this comparison, the results found by DSKP were always the same as those found by the LP-ILP progr...
	Prepared Mathematical Model and Program System was applied on Izmir's Aliaga highway data and the results are presented in [6].
	References


	2-11
	I. Introduction
	II. Literature Review
	III. Analysis of Important Current Indicators in the Transport Sector
	IV. Environmental Impact Assessment of Cargo Transportation
	As can be seen from Figure 3, only the amount of waste emitted by the train to the environment within the selected technical parameters is low, fuel consumption is low, in this regard, it is more appropriate to deliver the selected cargo by train to t...
	With the help of Eco Transit World  software, it is very convenient to calculate the cost of transporting goods from one point to another anywhere in the world, as well as in the case of a chain route.

	V. Conclusion
	References


	2-12
	References

	2-13
	2-14
	I. Introduction
	II. ORMULATION OF THE OPERATIONAL AND ORGANIZATIONAL CONTROL PROBLEM
	IV. Operational and organizational control systems operating on the principle of approximation to a given program
	VI. OPTIMIZATION METHODS USED IN OPERATIONAL AND ORGANIZATIONAL CONTROL SYSTEMS AND THE REQUIREMENTS FOR THEM
	References


	2-15
	References

	2-16
	References

	2-17
	I. Introduction
	II. Optimality principle. Bellman equation
	a) for all possible values of ,𝑥-𝑁−1., the corresponding values of ,𝑢-𝑁−2. from the formula
	References



	2-18
	I. Introduction
	II. Analysis of the specific features of crew’s professional activity in marine transport from the perspective of human health ensuring
	III. The study of the human factor in maritime logistics and the problem statement
	IV. Problem solving
	A. Systematic monitoring of employees and identification of psychological health conditions and deviations

	Table 1. Linguistic variables of the Cattell test and their term-sets
	B. Assessment of compatibility of the ship crew members with their positions based on fuzzy patterns recognition

	V. Conclusion
	References


	2-19
	I. INTRODUCTION
	II. PURPOSE OF THE RESEARCH
	III. SOLUTION OF THE PROBLEM
	IV. CONCLUSION
	References


	2-20
	2-21
	I. Introduction
	II. Problem statement
	III. Developing algorithms for calculating the probability of admissible and critical values of the noise
	IV. Algorithms and technologies for calculating the relay cross-correlation function and the coefficient of correlation between the useful signal and the noise
	V. Technologies for monitoring the technical condition of tunnels by critical values of the noise and its correlation with the useful signal of the noisy signal
	VI. Conclusion
	Acknowledgment
	References


	2-22
	I. Introduction
	II. Formulation and proof of the main results
	III. Prepare Your Paper Before Styling
	Acknowledgment
	References


	2-23
	I. Introduction
	II. Problem statement
	III. Problem solving
	A. Application of B-spline method
	B. Image processing
	C. Thinning

	IV. CONCLUSION
	References


	3-00
	3-01
	I. INTRODUCTION
	II. PROBLEM STATEMENT
	III. PROBLEM SOLUTION
	CONCLUSION


	3-02
	CONCLUSION
	References

	3-03
	I. Introduction
	II. Experimental technique
	III. Experimental part
	IV. Conclusion
	References


	3-04
	References

	3-05
	I. Introduction
	References


	3-06
	References

	3-07
	3-08
	I. INTRODUCTION
	II. PROBLEM STATEMENT
	III. PROBLEM SOLUTION
	CONCLUSION
	References



	3-09
	I. Introduction
	II. THE MODEL OF THE DESIRED LEVEL OF GDP
	III. CONCLUSION
	References





