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Abstract 

In the petroleum and petrochemical industry, corrosion is an important factor that 
endangers pipeline safety and causes pipeline failure. Statistics show that corrosion-
related accidents account for more than 25% of the total accidents. By analyzing the 
composition of the produced fluid in a certain block, it is found that the corrosion form 
is mainly local pitting. The corrosion mechanism is mainly sub-scaling concentration 
corrosion and bacterial corrosion. The main corrosion media are CO2 and H2S. 
Independent research and development through corrosion inhibitors And application, 
to ensure the integrity of the gathering and transportation system station and pipeline. 
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1. Foreword 

Corrosion is widespread in oilfield gas gathering systems. In oilfield gas gathering systems, the 
action of water, salt, alkali and stray current in the soil will cause corrosion outside the pipeline. 
The transportation medium is water-bearing crude oil with high comprehensive water content, 
excessive chlorine, calcium, magnesium, and sulfide ions in the water, and high salinity. CO2, 
bacteria and H2S are likely to cause corrosion and scaling in the pipeline, which will affect the 
service life of the pipeline. 

Defects on the pipeline are inevitable and gradually deteriorate with time. At the same time, 
due to human factors, human activities and the impact of the natural environment, pipeline 
failure will cause death, economic loss and environmental pollution. Appropriate technical 
means and improvement must be adopted. Management measures to ensure the safety of the 
pipeline and prolong the service life of the pipeline. 

2. Research on factors affecting corrosion in pipelines 

The total length of metal pipelines in the surface system of Jilin Oilfield is 7,999km, accounting 
for 51%, and the total length of non-metallic pipelines is 7,643km, accounting for 49%. The 
total length of pipelines that have been in operation for more than 10 years is 8753km, 
accounting for 56%. Among them, corrosion in steel pipelines causes failures of more than 60%, 
which is the main factor causing pipeline failures. In the oil field gathering and transportation 
system, the fluid medium has high temperature, high pressure, high H2S, CO2, and Cl, complex 
and diverse treatment processes, and rapid changes in temperature and pressure physical 
properties during the production process, which bring huge challenges to the safe operation 
and management of surface process systems. 
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2.1. Influencing factors of hydrogen sulfide corrosion 

2.1.1. The influence of the concentration of H2S 

If there is a FeS protective film on the surface of the metal pipeline, when the H2S exceeds a 
certain value, the corrosion rate will decrease. If the hydrogen sulfide medium also contains 
carbon dioxide and chloride ions, it will greatly increase the corrosion rate of hydrogen sulfide 
on the metal pipeline. 

2.1.2. The influence of pH 

The ionization reaction of hydrogen sulfide in water increases the concentration of hydrogen 
ions, and the pH of the aqueous solution drops, which directly affects the corrosion rate of metal 
pipes. Usually, when the pH value is less than 6, the corrosion rate of steel is high; when the pH 
is greater than 6 In the area pipe, the pipe life rarely exceeds twenty years. 

2.1.3. The influence of temperature 

The influence of temperature on pipeline corrosion is very complicated. If the temperature is 
relatively low, the corrosion rate of metal pipes in hydrogen sulfide aqueous solution usually 
increases with the increase of temperature. 

2.2. Influencing factors of CO2 corrosion 

2.2.1. The effect of CO2 partial pressure 

CO2 partial pressure is often used as an important parameter to measure the corrosiveness of 
carbon dioxide. When the partial pressure is lower than 20kPa, the corrosion effect on the metal 
pipeline is very small, and the corrosion can be ignored. When the partial pressure of CO2 is 
20kPa to 21kPa, corrosion begins to occur. When the partial pressure of CO2 is higher than 
21kPa, severe corrosion will occur, and the corrosion rate will increase with the increase of the 
partial pressure of CO2. 

2.2.2. The influence of temperature 

The influence of temperature on carbon dioxide corrosion is very important and complex. High 
temperature can accelerate the electrochemical reaction, and the dissolution rate of iron ions 
increases with the increase of temperature, thereby accelerating corrosion. Tests show that 
when the temperature is lower than 60°C, because the temperature is very low, a protective 
corrosion product film cannot be formed, and uniform corrosion is the main cause. When the 
temperature is near 100℃, the corrosion product FeCO3 is uneven and easy to break, and local 

pitting corrosion is serious; when the temperature is higher than 150℃, the corrosion product 
is composed of FeCO3 and Fe3O4, with fine texture, tightness, and strong adhesion. A certain 
degree of protection reduces the corrosion rate. 

3. Research on safe anti-corrosion technology of corrosion inhibitor 

3.1. Screening of corrosion inhibitors 

A large number of experiments have shown that the reasonable addition of corrosion inhibitors 
is beneficial to prevent the corrosion of oilfield gathering and transportation facilities by acid 
gases such as CO2 and H2S. 

Under the working conditions of the gathering and transportation system of the mine, through 
the study of the system's corrosion inhibition mechanism, the optimization of the main agent, 
and the evaluation of compatibility, the YQY-HS-C1, YQY-HS-C2 anti-CO2, H2S corrosion 
inhibitor system has been developed and formed . Indoor experiments show that the anti-
corrosion performance of the two corrosion inhibitor systems is better than that of the previous 
mine agent system, and the corrosion rate is less than 0.076mm/a. 
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Table 1 Evaluation of indoor anti-corrosion performance of YQY-HS-C1 and YQY-HS-C2 
corrosion inhibitors 

Pharmacy 
Total pressure (Mpa) 

1 3 5 8 

YQY-HS-C1 0.04 0.051 0.071 0.075 

YQY-HS-C2 0.0455 0.047 0.054 0.06 

3.2. Corrosion inhibitor injection and corrosion monitoring 

The method of corrosion inhibitor injection and the choice of injection location are very 
important. The injection of corrosion inhibitor usually adopts two types: continuous or 
intermittent, among which intermittent injection is more common. If the corrosion inhibitor 
does not reach the corrosion zone, it will not provide protection. Add the corrosion inhibitor in 
the correct way, and the anti-corrosion effect of the corrosion inhibitor can be displayed. In 
oilfield gas gathering systems, corrosion monitoring systems are often set up to monitor 
changes in corrosion rates, to adjust the addition plan of corrosion inhibitors, and to ensure 
pipeline integrity. 

3.3. Process control measures 

(1) Dehydration 

When conveying with CO2 and H2S, dehydration is required. After dehydration, the corrosive 
gas does not have the performance of an electrolyte solution, and electrochemical reactions will 
not occur, which will reduce pipeline corrosion. 

(2) Regular pigging 

Corrosion under fouling is one of the main causes of pipe perforation. For gathering and 
transportation pipelines, pigs are used for regular cleaning to remove dirt and deposits in the 
pipes, so as to achieve the effect of reducing corrosion. 

4. Field application 

According to the optimization results of chemical concentration and CO2 corrosion law, the 
timing of chemical addition and the optimal design of chemical addition are determined, and 
the anti-corrosion effect evaluation methods such as residual concentration detection, test 
piece corrosion monitoring, pipe analysis and evaluation are integrated and matched. Through 
chemical anti-corrosion and process control, the upward trend of pipeline failure rate has been 
effectively controlled. In 2020, the failure rate of Jilin Oilfield will be reduced to 400 times per 
thousand kilometers per year, a decrease of 40% compared with 2018. While ensuring safe 
production, environmental pollution problems are effectively avoided. 

Table 2 Optimization of the dosing system 

Timing of 
dosing 

Pipeline pressure×CO2 content≥0.021MPa 

Dosing 
concentration 

Water content is 
greater than 

40%, CO2 partial 
pressure is 

greater than 
0.21MPa 

Water content is 
greater than 

40%, CO2 partial 
pressure is less 
than 0.21MPa 

Water content is 
less than 40%, 

CO2 partial 
pressure is 

0.021MPagreater 
than 

Water content is 
less than 40%, 

CO2 partial 
pressure is less 
than 0.21MPa 

150mg/L 120mg/L 100mg/L 0mg/L 
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Table 3 Oilfield pipeline failure rate from 2018 to 2020 

Years 2018 2019 2020 

Number of pipes km 15313.149 15443.550 15642.365 

Failure times 10129 8545 6194 

Failure rate 
times/thousand 

km·year 
661 553 396 

5. Conclusions and recommendations 

(1) Aiming at the main control factors of corrosion in the gathering and transportation system, 
the YQY-HS-C1 and YQY-HS-C2 corrosion inhibitor systems have been developed and formed, 
which have good anti-corrosion performance. 

(2) Through pipeline integrity management, the incidence of pipeline accidents can be greatly 
reduced, unnecessary and unplanned pipeline maintenance and replacement can be avoided, 
and safe production and environmental protection can be ensured, thereby obtaining huge 
economic and social benefits. 
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