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ABSTRACT: Erosion is one of the important unlikely problems in oil refining industry that produces many damages and values
to refining parts. In other part stop of refining operation for repairing is very expensive. Many erosions are happened in
refining operations when equipments are placed to atmosphere, Powerful acids, eruption gases, hydrocarbon vampires and
high temperature make very complex situation in oil refining industry, Monotonous erosion, cavity erosion rubbing erosion,
stress split are more common erosions in oil refining systems that will be search in this survey.
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1 INTRODUCTION

Crosio is always one of the important unlikely problems in oil refining industry and increases operation and maintenance
expense also prediction stops in production line and repairing of pipes and equipments are very expensive. Production line
stop makes a situation that produces powerful. Erosion for repairing, equipment is placed to atmosphere, when metal covers
are in air and moist cavity erosion and stress split are produces. When equipments in production lines are washed by water,
remaining of water produces moist and increases erosion. Among different metals, just some of them can be used in
equipments and pipes in refining. These metals include carbon steels stain less steels, and in less scale. Aluminum, Nickel,
titanium all of these metals according to different situations experience different kinds of erosion. Erosion is happened in
direct reaction between metal and environment. Generally erosion in oil refining are divided into two groups low
temperature and high temperature low temperature erosion happens in water situation with 260°C. For example carbon
steels are used to maintain hydrocarbon vapors in this temperature. Hydrogen colored or hydrogen solphid needs more
powerful material in this search erosion connects to oil refining industry are analyzed and prevention ways are mentioned.

2 EROSION IN LOW TEMPERATURE

Many of erosions are not happened by hydrocarbons but they are produced by water, hydrogen solphid, hydrochloric
acid, hydrofluoric acid. Two basic sources are food pollution and chemical pollution. Important factor in low temperature in
refining is pollution include oil. Much pollution removed in first materials but many of them remain in refining tanks and
some of the pollutions are related to pipe lines or stores. In many times erosion materials are produced in first part of
refining. For example hydrogen chloride is produced by warming manyezim and calcium in crude oil some others are
produced by stopping production line in air. In this section the most important pollution introduced.

3 EROSION BY AIR AND WATER
When production line stops, equipments are placed in air. Air also can enter through pumps and other loose parts.

Generally air pollutions are important factor in increasing erosion in refining crude oil in vacuum situations. There is water in
all kinds of crude oil and complete remove is very difficult waste is work as a electro lit and with hydrolyze in chloride
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materials produces hydrogen coloride. Water is responsible for much erosion in distillation tower systems. Water and air
combine can be dangerous. Moist and air are produced in taking air in pumps and temperature changing in tanks tank
activity and erosions are closely related to each other. Because crude oil and heavy oil produce oil supportive layer in tank
walls, Erosion is limited to upper and bottom parts bottom erosion in oil tanks are produced by air and salt. Also sour crude
oil and salt are factors for erosion. Erosion layer likes to increase erosion. Spilt in erosion parts has Anode roles and other
parts become cathode. Erosion is tank walls cavity erosion is very dangerous become because it isnt monotonous. Erosion is
related to water and air amount in system.

4 EROSION WITH HYDROGEN SOLPHID

Hydrogen solphid is very important erosion in refining. Salt crude oil and hydrogen solphid gases are used as food in
refining. In other hands in high temperature hydrogen solphid is produced by analyzing solphid materials. Steed erosion with
hydrogen solphid produces solphid black film and it is seen in all of the refining equipments hydrogen solphid is one of the
important parts in refining salt water and can increase erosion in upper parts of distillation tower systems for example steam
and soulphuor recycling parts are seen very serious problems. Generally carbon steels have high resistance against solphid
erosion one of the reason is solphid film is a supportive part in steel level. To prevent hydrogen stress split (solphid split)
should prevent boiling samples with high degrees (upper them 200 Bril) we can solve this problems with temperature activity
and with putting 400 Ali yazh in stores that can prevent cavity in high level. In must pay at tension that Ali yazh in solphid
situation and in 150°C temperature has low resistance. If coloride amount is not very much putting ali yazh 405 or stainless
steel 304 will be suitable. Recently 2 gride titanium is wed instead of carbon steels in solphid erosion situations in heating
transformers.

5 EROSION WITH HYDROGEN CHLORIDE

Hydrogen chloride erosion in oil crude distillation is happened and with low level we can find in Reformer parts. Hydrogen
pollution is seen in special footsore it is produced by hydrolyzed catalyst aluminum coloride. Also in mange of crude oils we
can seen solved or solid coloride salts. Generally crude oil includes 75 percent of sodiyom coloride, 15 percent of many exam
coloride 10 percent of calcium coloride. When crude oil goes to distillation part and warm until 120°C manyezium and
calcium coloride are produced. Sodiy omcoloride has resistance until 760°C. Also soft coloride acid is produced in upper
tower and upper parts of distillation system. Carbon steels parts in coloride solution in temperature under dew temperature
can produce erosion. With decreasing, erosion is increasing upper distillation systems are made of carbon steels. In coolers
and water sets, sea steels are wed to decrease erosion. For places that we can see hard coloride erosion, gride titanium is
wed. To decrease coloride in crude towers the best method is to decrease crude oil salt. This operation is done by removing
salt from Tighes tankand twice salt removing.

6  EROSION WITH CO,

In many times of oil refining hard erosion happened in pipes, taps and transformation lines basic reason is oil and gas
have many different amounts of water that can sediment in different materials. Water has CO, and sometimes H,S and some
kinds of salt. Also, in many of hard erosion, CO, has important roles. In this action CO, combines with steel and FeCOs is
produced on steel level. This sediment according to basic metal is cathode and with a small problem cavity erosion
developed. This situation increase in production section, Erosion amount in bad production situation reaches to 10mm /year
important factors in oil and chemical in dustiest are:

1. Water that can be wed as a separate part.

2. Saltin water, similar to sea water, less or more that is related to situations.

3. High pressure.

4. High CO, levels in gas. If we have high pressure, CO, Limit pressure will increase. Usually gas and oil have erosion

characters when CO, pressure becomes twice. According to situation limit pressure more than %2 can make erosion.

High temperature that increase action's speed.

6. High flow that can be active with removing FeCOs studies are shown rubbing erosion in North Sea happens when
flow speed is between 7 to 10 meters in second.

v
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7 CONCLUSION

High temperature erosion: This erosion in refining is very important equipments usually high temperature analyze. In high
pressure some of equipments near to hydrocarbon steam may be catch fire. High temperature erosion generally is related to
solphid combines with crude oil erosion with different solphid combines in temperature between 260 to 540 is one of the
common problem in oil refining. Play solphid, hydrogen solphid and hydrogen solphid. Solphid erosion in high in temperature
increases. According to the situation, monotone us erosion, cavity erosion, rubbing erosion will happen. Erosion control
depends to solphid supportive film that is grown as Para bulk. Generally, Nickel and Nickel Ali yazh, Attack very quickly with
solphid combines but Corom steels in these situations has more resistance (such as aluminum) hydrogen solphid and
hydrogen combines are more active and generally stain less steels are more suitable in these situations. For prediction of
crude oil erosion we use Economies. These graphs are according to soulphuor Economies on processys changes in erosion.

Fig. 1. Hydrogen Blistering
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Fig. 2.  Fretting Corrosion
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Fig. 3. Crevice Corrosion in a Flange

Is shown one Makconomi graph. This graph shows useful effects of Corom steels that stain less steels that have 12%
Corom show no erosion. Erosion in more than 455 temperatures will decrease and this is related to soulphuor combines and
production of protective Coca layers.

Stress split: Stress split is one of the sudden problems. This problem usually happens without any reason and it is very
expensive. For example split will happen in fire place after one hour that is placed in air tower connections and heating Tran's
formers encounter with this problem. Hydrogen attacks in high temperature will suddenly split stores in high pressure.
Generally stress split in different situations. Such as coloride, Amnions, Amines, acid, Will happen, coloride are one of the
important factors in stress split in stain less steels and Nickel Ali yazh. In theory with one color deyou in water, efficient
oxygen and remaining stress will produce split. At work all situations are prepared and coloride yon amounts are more.

Common stress split in stain less steels is middle piece. Sometimes border piece erosion happens with middle piece
erosion but it isn’t very common studies show stain less steels and Nickel Ali yazh that contains more than 30% Nickel are
safe against stress erosion. Important factors in split include coloride, Oxygen, temperature, stress, PH levels in solution.
With increasing Oxygen split will decrease. Graph 4 shows effect of Oxygen and coloride you levels on erosion. For example
when transformer tube handle stops in air split will happen. Parts that are placed in direct sun have more dangers. Necessary
stress for split is always can find. Stress for producing shapes, bending and connection are important factors for splitting so
removing stress is very important. Faritistain less steels are more resistance against solphid erosion than Stnity stain less
steels but still they can't resist against erosion. We must pay attention that stress split happens when equipments are placed
in air and moist in repairing times.

7.1 EROSION CONTROL

These factors are important for erosion control:

1. Material selection

Suitable plan

Operation situation

Using anti- erosion materials
Covens

ukhwn
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Important changing process for decreasing erosion:

1. Temperature decrease

Erosion levels

Decreasing flow for decreasing erosion
Removing oxygen

Water level control

ukhwn

Plan changing for preventing erosion:

1. Changing connection parts with Feeling connection for decreasing split erosion
2. Equipment plans for cleaning
3. Decreasing of mechanical
4. And moving stress
5. Heating transformers must work in low temperature
6. Conclusion
1. Erosion is one important unlikely problem in refining
2. Monotonous, cavity, stress split, erosion are more important erosions in refining
3. CO,, H,S are very important factors
4. High temperature is one of the important factors in erosion.
REFERENCES

(1]
(2]
(3]
(4]
(5]
(6]

(7]
(8]
(9]

(10]
(11]
(12]
(13]
(14]
[15]

(16]

(17]

Rice, W., "Hydrogen Production from Methane Hydrate with Sequestering of Carbon Dioxide", International Journal of
Hydrogen Energy, 2006

Samimi, Amir, Zarinabadi, Soroush, An Analysis of Polyethylene Coating Corrosion in Qil and Gas Pipelines, Journal of
American science,U.S.A.,2011

Zarinabadi, Soroush, Samimi, Amir, Scrutiny Water Penetration in Three-layer Polyethylene Coverage, Journal of
American science, U.S.A., 2011

Samimi, Amir, Zarinabadi, Soroush, "Reduction of greenhouse gases emission and effect on environment.", Australian
journal of basic and applied science, 752-756, 2011

Zarinabadi, Soroush, Samimi, Amir," Problems of hydrate formation in oil and gas pipes deal," Australian journal of basic
and applied science, 2011

Zarinabadi, Soroush, Samimi, Amir, Erfan Ziarifar, Mohammad Sadegh Marouf, Modeling and Simulation for Olefin
Production in Amir Kabir Petrochemical, Proceedings of the World Congress on Engineering and Computer Science 2010
Vol Il WCECS ,San Francisco, USA,2010

Samimi, Amir, Zarinabadi, Soroush, Application Polyurethane as Coating in Qil and Gas Pipelines, International Journal of
science and investigations, France, pp.43-45, 2012

Samimi, Amir, Zarinabadi, Soroush, Samimi, Marzieh, Solar Energy Application on Environmental Protection,
International Journal of science and investigations, France, pp.21-24, 2012

Setoudeh, Mehrdad, Samimi, Amir, Zarinabadi, Soroush, Almasinia, Babak, Nazem, Esmaeil, Rezaei, Rohollah, hedayati,
Abbas, Experimental Study of Factors Affecting Corrosion in Gas Wells Using Potantio Acetate and Galvan Acetate Tests,
International Journal of science and investigations,pp.13-16,2012

Samimi, Amir, Preventing Hydrate Formation in Gas Transporting Pipe Lines with Synthetic Inhibitors, International
Journal of science and investigations, France, pp.48-50, 2012

Samimi, Amir, Zarinabadi, Soroush, Setoudeh, Mehrdad, Safavian, Amir, Review Applications to Prevent Corrosion
Reducing Gas Pipe Line, International Journal of Basic and Applied science, Indonesia, pp.423-428, 2012

Samimi, Amir, Zarinabadi, Soroush, Setoudeh, Mehrdad, Safety and Inspection for Preventing Fouling in Qil Exchangers,
International Journal of Basic and Applied science, Indonesia, pp.429-434, 2012

Samimi, Amir, Zarinabadi, Soroush, The Comparison of Increasing Method for Petroleum Pits Output (Fluids Dynamic),
International Journal of Basic and Applied science, Indonesia, pp.435-439, 2012

V.S. Sastri, "Corrosion Inhibitors Principles and Application”, Wiley Pub, New York.

E. Eriksrud, T. Sonlvedt, “Advances in CO, Corrosion", NACE pub, Houston, 1984, Vol.1

T.C. Chevro, M. Bonis, "Use of pH Stablization of Corrosion Control of Long Multiphase Pipelines", TOTAL FINA ELF,
second congress of corrosion in oil Industries, Iran, Oil Industry University.

Nazarboland A, Java poor S. "Application of corrosion technology into gas and oil pipe". Second national conference
conference of technology in oil craft, /challenges and strategies

ISSN : 2028-9324 Vol. 1 No. 1, Nov. 2012 5



Investigation of Corrosion Metal in Oil Industry in Iran

Amir Samimi

ﬁ (16/05/1983, Isfahan City, Isfahan Province, Iran)

= =) Studied M.SC Chemical Engineering, Master at Islamic Azad University, The Member of IAENG, Have 2
- Years Experience in Oil Refinery Company, Member of Young Research, and Have 17 Articles in the
International Journal, Conference (U.S.A, France, Italy, Indonesia, India, Australia, Europe Chemical

Engineering Conference) and More than 45 Articles in the National Journal, Conference in Iran.
Email: amirsamimill6l@gmail.com

ISSN : 2028-9324 Vol. 1 No. 1, Nov. 2012 6



