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Failure Modes, Effects and Causes of Microbiologically Influenced Corrosion: Advanced
Perspectives and Analysis presents academic research about microbial corrosion
(MIC), integrating it into engineering applications that result in a more thorough
understanding of MIC and how it is recognized and treated. In addition, new concepts
that will be useful in understanding integrity and corrosion management practices are
explored. This book will be useful for industry professionals, particularly maintenance
and operation engineers, corrosion and material engineers, and R&D personnel
working in the field of corrosion protection. Focuses on the skills and knowledge
necessary to understand how (Failure modes) and why (Effects and Causes) materials
fail Explains why corrosion control measures, such as the use of coatings, cathodic
protection and inhibitors are useful Discusses the practical side of MIC treatment in
terms of fundamental concepts of time and cost of operation
This book covers a broad range of materials science that has been brought to bear on
providing solutions to the challenges of developing self-healing and protective coatings
for a range of metals. The book has a strong emphasis on characterisation techniques,
particularly new techniques that are beginning to be used in the coatings area. It
features many contributions written by experts from various industrial sectors which
examine the needs of the sectors and the state of the art. The development of selfPage 1/21
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healing and protective coatings has been an expanding field in recent years and applies
a lot of new knowledge gained from other fields as well as other areas of materials
science to the development of coatings. It has borrowed from fields such as the food
and pharmaceutical industries who have used, polymer techniques, sol-gel science and
colloidosome technology for a range encapsulation techniques. It has also borrowed
from fields like hydrogen storage such as from the development of hierarchical and
other materials based on organic templating as “nanocontainers” for the delivery of
inhibitors. In materials science, recent developments in high throughput and other
characterisation techniques, such as those available from synchrotrons, are being
increasing used for novel characterisation – one only needs to look at the application of
these techniques in self healing polymers to gauge wealth of new information that has
been gained from these techniques. This work is largely driven by the need to replace
environmental pollutants and hazardous chemicals that represent risk to humans such
as chromate inhibitors which are still used in some applications.
This textbook is intended for a one-semester course in corrosion science at the
graduate or advanced undergraduate level. The approach is that of a physical chemist
or materials scientist, and the text is geared toward students of chemistry, materials
science, and engineering. This textbook should also be useful to practicing corrosion
engineers or materials engineers who wish to enhance their understanding of the
fundamental principles of corrosion science. It is assumed that the student or reader
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does not have a background in electrochemistry. However, the student or reader should
have taken at least an undergraduate course in materials science or physical chemistry.
More material is presented in the textbook than can be covered in a one-semester
course, so the book is intended for both the classroom and as a source book for further
use. This book grew out of classroom lectures which the author presented between
1982 and the present while a professorial lecturer at George Washington University,
Washington, DC, where he organized and taught a graduate course on “Environmental
Effects on Materials.” Additional material has been provided by over 30 years of
experience in corrosion research, largely at the Naval Research Laboratory,
Washington, DC and also at the Bethlehem Steel Company, Bethlehem, PA and as a
Robert A. Welch Postdoctoral Fellow at the University of Texas. The text emphasizes
basic principles of corrosion science which underpin extensions to practice.
This book treats corrosion as it occurs and affects processes in real-world situations,
and thus points the way to practical solutions. Topics described include the conditions
in which petroleum products are corrosive to metals; corrosion mechanisms of
petroleum products; which parts of storage tanks containing crude oils and petroleum
products undergo corrosion; dependence of corrosion in tanks on type of petroleum
products; aggressiveness of petroleum products to polymeric material; how
microorganisms take part in corrosion of tanks and pipes containing petroleum
products; which corrosion monitoring methods are used in systems for storage and
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transportation of petroleum products; what corrosion control measures should be
chosen; how to choose coatings for inner and outer surfaces of tanks containing
petroleum products; and how different additives (oxygenates, aromatic solvents) to
petroleum products and biofuels influence metallic and polymeric materials. The book is
of interest to corrosion engineers, materials engineers, oil and gas engineers,
petroleum engineers, chemists, chemical engineers, mechanical engineers, failure
analysts, scientists, and students, designers of tanks, pipelines and other systems for
storage and transportation fuels, technicians. The book is of interest to corrosion
engineers, materials engineers, oil and gas engineers, petroleum engineers, chemists,
chemical engineers, mechanical engineers, failure analysts, scientists, and students,
designers of tanks, pipelines and other systems for storage and transportation fuels,
technicians. The book is of interest to corrosion engineers, materials engineers, oil and
gas engineers, petroleum engineers, chemists, chemical engineers, mechanical
engineers, failure analysts, scientists, and students, designers of tanks, pipelines and
other systems for storage and transportation fuels, technicians.
This Springer Handbook of Metrology and Testing presents the principles of Metrology
– the science of measurement – and the methods and techniques of Testing –
determining the characteristics of a given product – as they apply to chemical and
microstructural analysis, and to the measurement and testing of materials properties
and performance, including modelling and simulation. The principal motivation for this
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Handbook stems from the increasing demands of technology for measurement results
that can be used globally. Measurements within a local laboratory or manufacturing
facility must be able to be reproduced accurately anywhere in the world. The book
integrates knowledge from basic sciences and engineering disciplines, compiled by
experts from internationally known metrology and testing institutions, and academe, as
well as from industry, and conformity-assessment and accreditation bodies. The
Commission of the European Union has expressed this as there is no science without
measurements, no quality without testing, and no global markets without standards.
As the title suggests, this is an introductory book covering the basics of corrosion. It is
intended primarily for professionals who are not corrosion experts, but may also be
useful as a quick reference for corrosion engineers. Included in the 12 chapters are
discussions of the physical principles and characteristics of corrosion, help in
recognizing and preventing corrosion, and techniques for diagnosing corrosion failures.
The Latest Methods for Preventing and Controlling Corrosion in All Types of Materials
and Applications Now you can turn to Corrosion Engineering for expert coverage of the
theory and current practices you need to understand water, atmospheric, and hightemperature corrosion processes. This comprehensive resource explains step-by-step
how to prevent and control corrosion in all types of metallic materials and applicationsfrom steel and aluminum structures to pipelines. Filled with 300 illustrations, this skillsbuilding guide shows you how to utilize advanced inspection and monitoring methods
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for corrosion problems in infrastructure, process and food industries, manufacturing,
and military industries. Authoritative and complete, Corrosion Engineering features:
Expert guidance on corrosion prevention and control techniques Hands-on methods for
inspection and monitoring of corrosion problems New methods for dealing with
corrosion A review of current practice, with numerous examples and calculations Inside
This Cutting-Edge Guide to Corrosion Prevention and Control • Introduction: Scope and
Language of Corrosion • Electrochemistry of Corrosion • Environments: Atmospheric
Corrosion • Corrosion by Water and Steam • Corrosion in Soils • Reinforced Concrete
• High-Temperature Corrosion • Materials and How They Corrode: Engineering
Materials • Forms of Corrosion • Methods of Control: Protective Coatings • Cathodic
Protection • Corrosion Inhibitors • Failure Analysis and Design Considerations •
Testing and Monitoring: Corrosion Testing and Monitoring
A multi-disciplinary, multi-industry overview of microbiologically influenced corrosion,
with strategies for diagnosis and control or prevention Microbiologically Influenced
Corrosion helps engineers and scientists understand and combat the costly failures that
occur due to microbiologically influenced corrosion (MIC). This book combines recent
findings from diverse disciplines into one comprehensive reference. Complete with case
histories from a variety of environments, it covers: Biofilm formation Causative
organisms, relating bacteria and fungi to corrosion mechanisms for groups of metals
Diagnosing and monitoring MIC Electrochemical techniques, with an overview of
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methods for detection of MIC The impact of alloying elements, including antimicrobial
metals, and design features on MIC MIC of non-metallics Strategies for control or
prevention of MIC, including engineering, chemical, and biological approaches This is a
valuable, all-inclusive reference for corrosion scientists, engineers, and researchers, as
well as designers, managers, and operators.
CD-ROMs contains: 2 CDs, "one contains the Student Edition of LabView 7 Express,
and the other contains OrCAD Lite 9.2."
Corrosion is a naturally occurring cost, worth billions in the oil and gas sector. New
regulations, stiffer penalties for non-compliance and aging assets are all leading
companies to develop new technology, procedures and bigger budgets catering to one
prevailing method of prevention, cathodic protection. Cathodic Corrosion Protection
Systems: A Guide for Oil and Gas Industries trains on all the necessary reports,
inspection criteria, corrective measures and critical standards needed on various oil and
gas equipment, structures, tanks, and pipelines. Demands in the cathodic protection
market have driven development for better devices and methods, helping to prolong the
equipment and pipeline’s life and integrity. Going beyond just looking for leaks, this
handbook gives the engineer and manager all the necessary tools needed to put
together a safe cathodic protection system, whether it is for buried casing while drilling,
offshore structures or submarine pipelines. Understand how to install, inspect and
engage the right cathodic protection systems for various oil and gas equipment, tanks,
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and pipelines Properly construct the right procedure and anodes with all relevant US
and International standards that apply Gain knowledge concerning techniques,
equipment, measurements and test methods used in real-world field scenarios
A text that emphasizes the engineering aspects of corrosion and its control in ways
helpful to practicing engineers, based on notes used by the authors for an advanced
undergraduate engineering course at Queen's U., Kingston, Ontario. This revised and
expanded edition places particular emphasis on u
Metallurgy deals with the study of the chemical and physical behavior of metallic
elements, their inter-metallic compounds as well as their alloys. It falls under the
domain of materials science and engineering. It is used for the separation of metals
from their ore. Metallurgy also deals with the application of science to the production of
metals and the engineering of metal components. Metallurgy is broadly divided into
ferrous metallurgy and non-ferrous metallurgy. Ferrous metallurgy includes the
processes and alloys that contain iron. Non-ferrous metallurgy deals with the processes
involving metals and alloys such as aluminium, copper, lead, brass, etc. This textbook
presents the complex subject of metallurgy in the most comprehensible and easy to
understand language. Most of the topics introduced in this book cover new techniques
and the applications of metallurgy. It will provide comprehensive knowledge to the
readers.
Corrosion is a huge issue for materials, mechanical, civil and petrochemical engineers.
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With comprehensive coverage of the principles of corrosion engineering, this book is a
one-stop text and reference for students and practicing corrosion engineers. Highly
illustrated, with worked examples and definitions, it covers basic corrosion principles,
and more advanced information for postgraduate students and professionals. Basic
principles of electrochemistry and chemical thermodynamics are incorporated to make
the book accessible for students and engineers who do not have prior knowledge of this
area. Each form of corrosion covered in the book has a definition, description,
mechanism, examples and preventative methods. Case histories of failure are cited for
each form. End of chapter questions are accompanied by an online solutions manual. *
Comprehensively covers the principles of corrosion engineering, methods of corrosion
protection and corrosion processes and control in selected engineering environments *
Structured for corrosion science and engineering classes at senior undergraduate and
graduate level, and is an ideal reference that readers will want to use in their
professional work * Worked examples, extensive end of chapter exercises and
accompanying online solutions and written by an expert from a key pretochemical
university
The job interview is probably the most important step you will take in your job search
journey. Because it's always important to be prepared to respond effectively to the
questions that employers typically ask at a job interview Petrogav International has
prepared this eBooks that will help you to get a job in oil and gas industry. Since these
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questions are so common, hiring managers will expect you to be able to answer them
smoothly and without hesitation. This eBook contains 100 questions and answers for
job interview and as a BONUS 230 links to video movies. This course covers aspects
like HSE, Process, Mechanical, Electrical and Instrumentation & Control that will enable
you to apply for any position in the Oil and Gas Industry.

To protect metals or alloys from corrosion, some methods can be used such as
isolating the structure from the aggressive media or compensating the loss of
electrons from the corroded structure. The use of corrosion inhibitors may include
organic and inorganic compounds that adsorb on the metallic structure to isolate
it from its surrounding media to decrease oxidation-reduction processes. This
book collects new developments about corrosion inhibitors and their recent
applications.
The effect of corrosion in the oil industry leads to the failure of parts. This failure
results in shutting down the plant to clean the facility. The annual cost of
corrosion to the oil and gas industry in the United States alone is estimated at
$27 billion (According to NACE International)—leading some to estimate the
global annual cost to the oil and gas industry as exceeding $60 billion. In
addition, corrosion commonly causes serious environmental problems, such as
spills and releases. An essential resource for all those who are involved in the
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corrosion management of oil and gas infrastructure, Corrosion Control in the Oil
and Gas Industry provides engineers and designers with the tools and methods
to design and implement comprehensive corrosion-management programs for oil
and gas infrastructures. The book addresses all segments of the industry,
including production, transmission, storage, refining and distribution. Selects costeffective methods to control corrosion Quantitatively measures and estimates
corrosion rates Treats oil and gas infrastructures as systems in order to avoid the
impacts that changes to one segment if a corrosion management program may
have on others Provides a gateway to more than 1,000 industry best practices
and international standards
This book addresses corrosion problems and their solutions at facilities in the oil
refining and petrochemical industry, including cooling water and boiler feed water
units. Further, it describes and analyzes corrosion control actions, corrosion
monitoring, and corrosion management. Corrosion problems are a perennial
issue in the oil refining and petrochemical industry, as they lead to a deterioration
of the functional properties of metallic equipment and harm the environment –
both of which need to be protected for the sake of current and future generations.
Accordingly, this book examines and analyzes typical and atypical corrosion
failure cases and their prevention at refineries and petrochemical facilities,
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including problems with: pipelines, tanks, furnaces, distillation columns,
absorbers, heat exchangers, and pumps. In addition, it describes naphthenic acid
corrosion, stress corrosion cracking, hydrogen damages, sulfidic corrosion,
microbiologically induced corrosion, erosion-corrosion, and corrosion fatigue
occurring at refinery units. At last, fouling, corrosion and cleaning are discussed
in this book.
This book provides general coverage of the wide field of corrosion control. It is
designed to help readers being initiated into corrosion work and presents each
corrosion process or control procedure in the most basic terms. Since the first
edition was published in 1970, there have been major advances and changes in
the technologies used to combat corrosion damage. The best techniques
available for detecting corrosion, determining the corrosion resistance of a
material, or evaluating the efficacy of a control procedure serve as daily tools for
attacking the problems faced by thousands of persons engaged in corrosion
work. This book will foster a better appreciation for these procedures. As with the
first and second editions of "Corrosion Basics: An Introduction," this third edition,
also authored by Pierre R. Roberge, is intended to convey the scope of the field
of corrosion prevention and control. It is important to realize the extent of the
effort being made today in analyzing and combating corrosion. Much of the
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experience and many of the workable solutions developed in one area of
corrosion work can be used to improve the control procedures of another area.
While most people work in only one area of this total discipline, there is always
the possibility that a shift in responsibilities or interest brings one to work in a
completely different area of corrosion prevention and control.
Microorganisms are ubiquitously present in petroleum reservoirs and the facilities
that produce them. Pipelines, vessels, and other equipment used in upstream oil
and gas operations provide a vast and predominantly anoxic environment for
microorganisms to thrive. The biggest technical challenge resulting from
microbial activity in these engineered environments is the impact on materials
integrity. Oilfield microorganisms can affect materials integrity profoundly through
a multitude of elusive (bio)chemical mechanisms, collectively referred to as
microbiologically influenced corrosion (MIC). MIC is estimated to account for 20
to 30% of all corrosion-related costs in the oil and gas industry. This book is
intended as a comprehensive reference for integrity engineers, production
chemists, oilfield microbiologists, and scientists working in the field of petroleum
microbiology or corrosion. Exhaustively researched by leaders from both industry
and academia, this book discusses the latest technological and scientific
advances as well as relevant case studies to convey to readers an understanding
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of MIC and its effective management.
Reinforced concrete is the most widely used construction material in the world,
and extended performance is rightly expected. Many structures are in aggressive
environments, of critical importance and may be irreplaceable, so repair and
protection are vital. This book surveys deterioration of concrete, particularly
corrosion of the steel reinforcement, and the various chemical, biological,
physical and mechanical causes of deterioration. It outlines condition survey and
diagnosis techniques by on-site and laboratory measurements. It sets out
mechanical methods of protection and repair, such as patching, inhibitors,
coatings, penetrants and structural strengthening as well as cathodic protection
and other electrochemical methods. This book also gives guidance on
preventative measures including concrete technology and construction
considerations, coatings and penetrants, alternate reinforcement, permanent
corrosion monitoring and durability planning aspects. Asset managers, port
engineers, bridge maintenance managers, building managers, heritage structure
engineers, plant engineers, consulting engineers, architects, specialist
contractors and construction material suppliers who have the task of resolving
problems of corrosion of steel reinforced concrete elements will find this book an
extremely useful resource. It will also be a valuable reference for students at
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postgraduate level. Authors The late Professor Brian Cherry of Monash
University, Melbourne, Australia was one of the world’s leading corrosion
science and engineering educators and researchers. Warren Green of Vinsi
Partners, Sydney, Australia is a corrosion engineer and materials scientist. He is
also an Adjunct Associate Professor.
The job interview is probably the most important step you will take in your job
search journey. Because it's always important to be prepared to respond
effectively to the questions that employers typically ask at a job interview
Petrogav International has prepared this eBooks that will help you to get a job in
oil and gas industry. Since these questions are so common, hiring managers will
expect you to be able to answer them smoothly and without hesitation. This
eBook contains 150 questions and answers for job interview and as a BONUS
web addresses to 220 video movies for a better understanding of the
technological process. This course covers aspects like HSE, Process,
Mechanical, Electrical and Instrumentation & Control that will enable you to apply
for any position in the Oil and Gas Industry.
This comprehensive handbook covers all aspects of cathodic protection in terms of both
practice and theory.
The corrosion of carbon steels in amine units used for gas treatment in refining
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operations is a major problem for the petrochemical industry. Maximising amine unit
reliability, together with improving throughput, circulation and treatment capacity,
requires more effective ways of measuring and predicting corrosion rates. However,
there has been a lack of data on corrosion. This valuable report helps to remedy this
lack of information by summarising findings from over 30 plants. It covers such amine
types as methyl diethanolamine (MDEA), diethanolamine (DEA), monoethanolamine
(MEA) and di-isopropanolamine (DIPA), and makes recommendations on materials and
process parameters to maximise amine unit efficiency and reliability. Covers such
amine types as Methyl Diethanolamine (MDEA) and Di-isopropanolamine Makes
recommendations on materials and process parameters to maximise amine unit
efficiency and reliability
This book looks at corrosion problems specific to multistage flash (MSF), multiple-effect
distillation (MED), and seawater reverse osmosis (SWRO) desalination plants,
describing their causes, some solutions, and the relative performance of various
materials. It gives advice on procuring materials for desalination plants to avoid quality
problems.
Offshore Pipelines covers the full scope of pipeline development from pipeline
designing, installing, and testing to operating. It gathers the authors' experiences
gained through years of designing, installing, testing, and operating submarine
pipelines. The aim is to provide engineers and management personnel a guideline to
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achieve cost-effective management in their offshore and deepwater pipeline
development and operations. The book is organized into three parts. Part I presents
design practices used in developing submarine oil and gas pipelines and risers.
Contents of this part include selection of pipe size, coating, and insulation. Part II
provides guidelines for pipeline installations. It focuses on controlling bending stresses
and pipe stability during laying pipelines. Part III deals with problems that occur during
pipeline operations. Topics covered include pipeline testing and commissioning, flow
assurance engineering, and pigging operations. This book is written primarily for new
and experienced engineers and management personnel who work on oil and gas
pipelines in offshore and deepwater. It can also be used as a reference for college
students of undergraduate and graduate levels in Ocean Engineering, Mechanical
Engineering, and Petroleum Engineering. * Pipeline design engineers will learn how to
design low-cost pipelines allowing long-term operability and safety. * Pipeline operation
engineers and management personnel will learn how to operate their pipeline systems
in a cost effective manner. * Deepwater pipelining is a new technology developed in the
past ten years and growing quickly.
Cathodic protection is a method to reduce corrosion by minimizing the difference in
potential between anode and cathode. This is achieved by applying a current to the
structure to be protected (such as a pipeline) from some outside source. When enough
current is applied, the whole structure will be at one potential; thus, anode and cathode
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sites will not exist. Cathodic protection is commonly used on many types of structures,
such as pipelines, underground storage tanks, locks, and ship hulls.
This textbook discusses the latest advances in the corrosion of metals and related
protection methods, and explores all corrosion-related aspects used in natural and
industrial environments, including monitoring and testing. Throughout the textbook, the
science and engineering of corrosion are merged to help readers perform correct
corrosion assessments in both the design phase and plant management phase, and to
define the optimal protection technique. In addition, the book addresses basic aspects
of corrosion science, including the electrochemical mechanism, thermodynamic and
kinetic aspects, the use of Pourbaix and Evans diagrams, and various forms of
corrosion (from uniform to localised to stress corrosion phenomena); as well as the
protection systems adopted to combat corrosion, including inhibitors, coatings and
cathodic protection. Such basic knowledge is fundamental to understanding the
“corrosion engineering” approach applied to the durability of metals immersed in water,
buried in soil, exposed to the atmosphere, used in reinforced concrete, in the human
body and in petrochemical plants, or at risk of high-temperature corrosion. A final
chapter is dedicated to the use of statistics in corrosion. All chapters include exercises
and practical examples to help students understand, predict, evaluate and mitigate
corrosion problems. As such, the book offers the ideal learning resource for all students
of corrosion courses in chemical, mechanical, energy and materials engineering at the
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graduate and advanced undergraduate level, as well as a valuable reference guide for
engineers whose work involves real-world applications.
A variable game changer for those companies operating in hostile, corrosive marine
environments, Corrosion Control for Offshore Structures provides critical corrosion
control tips and techniques that will prolong structural life while saving millions in cost.
In this book, Ramesh Singh explains the ABCs of prolonging structural life of platforms
and pipelines while reducing cost and decreasing the risk of failure. Corrosion Control
for Offshore Structures places major emphasis on the popular use of cathodic
protection (CP) combined with high efficiency coating to prevent subsea corrosion. This
reference begins with the fundamental science of corrosion and structures and then
moves on to cover more advanced topics such as cathodic protection, coating as
corrosion prevention using mill applied coatings, field applications, and the advantages
and limitations of some common coating systems. In addition, the author provides
expert insight on a number of NACE and DNV standards and recommended practices
as well as ISO and Standard and Test Methods. Packed with tables, charts and case
studies, Corrosion Control for Offshore Structures is a valuable guide to offshore
corrosion control both in terms of its theory and application. Prolong the structural life of
your offshore platforms and pipelines Understand critical topics such as cathodic
protection and coating as corrosion prevention with mill applied coatings Gain expert
insight on a number of NACE and DNV standards and recommended practices as well
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as ISO and Standard Test Methods.
The report summarizes the corrosion behavior of beryllium. The effects on beryllium of
the following environments are considered: moisture, salt solutions, acids, alkalis,
gases, organic liquids, molten materials, and solid materials. Stress-corrosion cracking
and galvanic effects are also discussed. A final section of the report reviews various
types of coatings for protection of beryllium from corrosion by a variety of environments.
The 2nd ed. of this classic handbook combines Vol 1 and 2 of the 1st ed. into a single
volume, adding updated commentary and numerous new case histories, which illustrate
general, localized and galvanic corrosion, environmental cracking, erosion-corrosion,
cavitation, fretting, intergranular attack, dealloying, and high-temperature corrosion.
Ductile iron pipe (DIP) was introduced about 50 years ago as a more economical and
better-performing product for water transmission and distribution. As with iron or steel
pipes, DIP is subject to corrosion, the rate of which depends on the environment in
which the pipe is placed. Corrosion mitigation protocols are employed to slow the
corrosion process to an acceptable rate for the application. When to use corrosion
mitigation systems, and which system, depends on the corrosivity of the soils in which
the pipeline is buried. The Bureau of Reclamation's specification for DIP in highly
corrosive soil has been contested by some as an overly stringent requirement,
necessitating the pipe to be modified from its as-manufactured state and thereby
adding unnecessary cost to a pipeline system. This book evaluates the specifications in
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question and presents findings and recommendations. Specifically, the authoring
committee answers the following questions: Does polyethylene encasement with
cathodic protection work on ductile iron pipe installed in highly corrosive soils? Will
polyethylene encasement and cathodic protection reliably provide a minimum service
life of 50 years? What possible alternative corrosion mitigation methods for DIP would
provide a service life of 50 years?
Corrosion Control for Offshore StructuresCathodic Protection and High-Efficiency
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